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ABSTRACT
The study aimed to compare the clinical characteristics 
and outcomes of patients with different types 
(ordinary, severe, and critical) of COVID-19. A total 
of 1280 patients diagnosed with COVID-19 were 
retrospectively studied, including 793 ordinary patients, 
363 severe patients and 124 critical patients. The 
impact of comorbidities on prognosis in ordinary, 
severe, and critical patients were compared and 
analyzed. The most common comorbidities were 
hypertension (33.0%), followed by diabetes (14.4%). 
The length of hospital stay and time from the onset to 
discharge were significantly longer in ordinary patients 
with comorbidities compared with those without 
comorbidities. Critical patients with comorbidities had 
significantly lower cure rate (19.3% vs 38.9%, p<0.05) 
and significantly higher mortality rate (53.4% vs 33.3%, 
p<0.05) compared with those without comorbidities. 
The time from onset to discharge was significantly 
longer in ordinary patients with hypertension compared 
with those without hypertension. The mortality rate 
of critical patients with diabetes was higher than 
that of patients without diabetes (71.4% vs 42.7%, 
p<0.05). Men had a significantly increased risk of death 
than women (OR=4.395, 95% CI 1.896 to 10.185, 
p<0.05); patients with diabetes had higher risk of 
death (OR=3.542, 95% CI 1.167 to 10.750, p<0.05). 
Comorbidities prolonged treatment time in ordinary 
patients, increased the mortality rate and reduced 
the cure rate of critical patients; hypertension and 
diabetes may be important factors affecting the clinical 
course and prognosis of ordinary and critical patients, 
respectively.

INTRODUCTION
Since December 2019, cases with unexplained 
pneumonia have been reported in many coun-
tries throughout the world. The disease is 
mainly manifested by fever, dry cough and 
fatigue.1 On January 7, 2020, Chinese research 
successfully isolated new coronavirus strains 
from the respiratory specimens of infected 
patients. On January 12, 2020, the WHO 
named the new coronavirus causing pneumonia 
epidemic as 2019 new coronavirus or 2019-
nCoV. On February 11, 2020, the International 
Committee on Taxonomy of Viruses renamed 
the virus as SARS-CoV-2. Subsequently, the 
WHO officially named the disease caused by 
SARS-CoV-2 as COVID-19.2–4 The population 

is generally susceptible to COVID-19, which 
is a highly contagious infectious disease, and 
spreads rapidly around the world. The WHO 
has declared the outbreak of COVID-19 to 
be a public health emergency of international 
concern.5–7

Significance of this study

What is already known about this subject?
►► COVID-19 is a new type of respiratory 
infectious disease caused by SARS-CoV-2.

►► Previous studies have shown that 
comorbidities are a risk factor for severity 
and mortality in patients with COVID-19.

►► However, the specific impact of 
comorbidities on patients with different 
types of COVID-19 has been rarely reported.

What are the new findings?
►► This study, to our knowledge, is the first 
study that investigates the impact of 
comorbidities on prognosis in patients with 
three different types (ordinary, severe, and 
critical) of COVID-19.

►► Comorbidities did not affect the cure rate 
and the mortality rate of ordinary patients, 
but can prolong patients’ clinical course, 
including length of hospital stay and time 
to cure.

►► Comorbidities have no obvious impact on 
the cure rate, mortality rate and clinical 
course of severe patients.

►► Comorbidities increased the mortality rate, 
reduced the cure rate, and prolonged the 
clinical course of critical patients.

►► Hypertension may be an important factor 
affecting the clinical course of ordinary 
patients, and diabetes may be an important 
factor affecting the clinical course and 
prognosis of critical patients.

How might these results change the focus 
of research or clinical practice?

►► Comorbidities, especially hypertension and 
diabetes are associated with poorer clinical 
outcomes in ordinary and critical patients. 
Evaluation of comorbidity is of importance 
in patients with COVID-19.

http://jim.bmj.com/
http://orcid.org/0000-0002-9919-8111
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To date, many studies have reported the epidemiological 
and clinical features of COVID-19. The clinical features of 
COVID-19 are varied, including asymptomatic infection, 
mild upper respiratory tract infection, severe viral pneu-
monia complicated by respiratory failure, and even death. 
The most common clinical symptoms include fever, dry 
cough, fatigue, sputum production, dyspnea, sore throat, 
myalgia, diarrhea, and headache. Some patients with 
COVID-19 can rapidly progress to acute respiratory distress 
syndrome.1 2 8 A meta-analysis showed that about 52% of 
patients have been cured and discharged after treatment, 
but 5% of patients had died.9 Multiple studies have shown 
that advanced age (>65 years), male sex, and comorbidities 
are independent risk factors for disease severity and death 
from COVID-19.10–12 Other studies showed that 20%–51% 
of patients with COVID-19 have at least one comorbidity, 
and the most common comorbidities are hypertension 
(21.1%) and diabetes (9.7%), followed by cardiovascular 
disease (8.4%) and respiratory diseases (1.5%).1 2 13 A recent 
study showed that hypertension, diabetes, chronic obstruc-
tive pulmonary disease (COPD), and malignant tumors are 
risk factors for severity (intensive care unit (ICU) transfer 
and endotracheal intubation) and death in patients with 
COVID-19.14 Although previous studies have shown that 
comorbidities are a risk factor for severity and mortality in 
patients with COVID-19, the specific impact of comorbidi-
ties on patients with different types of COVID-19 has been 
rarely reported. In this study, we included patients with 
COVID-19, divided them into ordinary, severe, and critical 
types according to the clinical manifestations at admission, 
and aimed to assess the impact of comorbidities on prog-
nosis in patients with three different types of COVID-19, 
and to provide reference for the treatment of these patients.

METHODS
Study design and subjects
This is a single-center retrospective study. A total of 1280 
patients who were diagnosed with COVID-19 according 
to the Diagnosis and Treatment Program of Novel Coro-
navirus Pneumonia (Trial Seventh Edition) issued by the 
National Health Commission,15 and admitted to the infec-
tious ward of Wuhan Third Hospital from January 27, 2020 
to March 15, 2020, were included. There were 615 men 
and 665 women, aged 7–101 years, and the median age was 
63 (51–70) years old.

Admission and discharge criteria
Admission criteria were (1) having a history of epidemi-
ology; (2) having clinical manifestations, including fever 
and/or respiratory symptoms; typical CT imaging features 
of COVID-19; normal or low total white blood cell count, 
or low lymphocyte count at the early stage of onset; and (3) 
the real-time fluorescence PCR (RT-PCR) assay was positive 
for SARS-CoV-2 nucleic acid. COVID-19 was diagnosed if 
the aforementioned criteria were met.

Criteria for discharge were (1) absence of fever for at 
least 3 days, (2) significant improvement of respiratory 
symptoms, (3) substantially improved acute exudative 
lesions on chest CT and (4) two throat-swab samples nega-
tive for SARS-CoV-2 obtained at least 24 hours apart. All 

the aforementioned four criteria need to be met for hospital 
discharge.

Clinical typing criteria
Clinical criteria include the following: (1) ordinary type: 
patients had fever and respiratory tract symptoms, and chest 
imaging shows pneumonia; (2) severe type: patients had any 
of the following items: (a) dyspnea, respiratory frequency 
of ≥30 breaths/min; (b) blood oxygen saturation (SpO2) of 
≤93% at rest; (c) partial pressure of oxygen (PaO2)/fraction 
of inspired oxygen (FiO2) ratio (the ratio between PaO2 and 
FiO2) of <300 mm Hg (1 mm Hg=0.133 kPa); and (3) crit-
ical type: patients had any of the following items: (a) respi-
ratory failure requiring mechanical ventilation, (b) shock, 
and (c) multiple organ failure that requires ICU monitoring 
and treatment.

Data collection
According to the Diagnosis and Treatment Program of Novel 
Coronavirus Pneumonia (Trial Seventh Edition) issued by 
the National Health Commission, all patients were divided 
into ordinary, severe, and critical types based on their clin-
ical manifestations at admission. There were 793 patients 
of ordinary COVID-19, 363 patients of severe COVID-19, 
and 124 patients of critical COVID-19. Patients’ general 
information (age and sex), admission vital signs (body 
temperature, heart rate, respiratory rate, and blood pres-
sure), clinical symptoms at admission, comorbidities, course 
of disease and clinical outcome were collected. Clinical 
outcomes include discharge, transfer and death. The condi-
tion of majority of the transferred patients was better than 
at admission, but they also tested positive in nucleic acid 
tests, so these patients were transferred to the square cabin 
hospital or rehabilitation station for continued treatment 
under the unified arrangement of Wuhan municipal head-
quarters for COVID-19 epidemic prevention and control; 
a small number of patients were transferred to other 
designated hospitals for continued treatment under the 
unified arrangement of Wuhan municipal headquarters for 
COVID-19 epidemic prevention and control because our 
hospital was no longer a designated hospital for treating 
COVID-19.

Comorbidities were determined based on patients' self-
report of their medical history, and also determined by 
various clinical tests.

Statistical analysis
Statistical analyses were performed using SPSS V.22.0. 
Shapiro–Wilk test was used to test the normality of contin-
uous data; continuous data normally distributed were 
expressed as mean±SD; continuous data non-normally 
distributed were presented as median (IQR). Levene’s 
test was used to test for homogeneity of variance. One-
way analysis of variance was used to compare the mean of 
two samples that were normally distributed and had equal 
variance. Mann-Whitney U test was used to compare the 
mean of two samples that were not normally distributed 
and had unequal variance. Kruskal-Wallis was used to 
compare multiple samples. Multivariate logistic regression 
and Cox proportional hazards regression models were used 
for multivariate survival analysis. Categorical data were 
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expressed by percentage, and comparison was made by the 
χ2 test and Fisher’s exact test. A p value of less than 0.05 
was considered as a significant difference.

RESULTS
Comparison of clinical characteristics and outcomes in 
patients with different types of COVID-19
As shown in table 1, among 1280 patients with COVID-19 
included in the study, 793 patients had ordinary type of 
COVID-19; 363 patients had severe type of COVID-19; 
and 124 patients had critical type of COVID-19. In terms of 
age, ordinary patients were relatively younger, with a median 
age of 59 years (IQR 49–68), and patients with severe and 
critical COVID-19 were relatively older, with a median age 
of 68 years (IQR 59–74) and 67 years (IQR 60–75), respec-
tively. In terms of sex, critical patients had a greater propor-
tion of men (60.5%), followed by severe (51.2%) and 
ordinary patients (44.6%). There were statistically signifi-
cant differences in the proportion of men between critical 
and ordinary patients (p<0.05). In terms of vital signs, body 
temperature, heart rate, respiratory rate, and systolic blood 

pressure in critical patients at admission were significantly 
higher than those of ordinary and severe patients (p<0.05). 
In terms of clinical manifestations, the common symptoms 
included fever, cough, sputum production, fatigue, chest 
tightness, wheezing, and dyspnea. Compared with ordi-
nary patients, a significantly greater proportion of critical 
patients experienced cough (76.6% vs 65.6%, p<0.05), 
sputum production (28.2% vs 16.9%, p<0.05), wheezing 
(33.9% vs 13.4%, p<0.05), and dyspnea (16.1% vs 14.9%, 
p<0.05), and a significantly greater proportion of severe 
patients experienced chest tightness (31.4% vs 16.9%, 
p<0.05) and wheezing (31.1% vs 13.4%, p<0.05). Critical 
patients had a significantly higher proportion of dyspnea 
compared with severe patients (16.1% vs 6.1%, p<0.05). 
In terms of clinical outcomes, the length of hospital stay (17 
days, IQR 15–23 days; 16 days, IQR 9–26 days, vs 15 days, 
IQR 11–18 days; both p<0.05) and the time from onset to 
discharge (30 days, IQR 24–37 days; 27 days, IQR 18–39 
days, vs 26 days, IQR 21–33 days; both p<0.05) in severe 
and critical patients were significantly longer than in ordi-
nary patients. Moreover, the cure rate of critical patients 

Table 1  Comparison of clinical characteristics and outcomes in patients with three different types of COVID-19

Patients with ordinary type 
of COVID-19

Patients with severe type 
of COVID-19

Patients with critical type of 
COVID-19 P value

Number 793 363 124

Age (years) 59 (49–68) 67 (59–74)* 68 (60–75)* 0.000

Sex

 � Male 354 (44.6%) 186 (51.2%) 75 (60.5%)* 0.002

 � Female 439 (55.4%) 177 (48.8%) 49 (39.5%)* 0.002

Admission vital signs

 � Body temperature (°C) 36.6 (36.5–37.0) 36.6 (36.5–37.0) 37.0 (36.6–37.8)*† 0.000

 � Heart rate (beats/min) 80 (78–88) 80 (78–88) 86 (80–99)*† 0.000

 � Respiratory rate (breaths/min) 20 (19–20) 20 (19–22)* 22 (20–25)*† 0.000

 � Systolic blood pressure (mm Hg) 130 (120–140) 130 (120–140) 132 (122–148)* 0.007

 � Diastolic blood pressure (mm Hg) 80 (72–85) 79 (70–84) 80 (70–88) 0.089

Clinical symptoms at admission

 � Fever 542 (83.5%) 231 (63.6%) 92 (74.2%) 0.072

 � Cough 520 (65.6%) 248 (68.3%) 95 (76.6%)* 0.047

 � Sputum production 134 (16.9%) 82 (22.6%) 35 (28.2%)* 0.003

 � Fatigue 240 (30.3%) 101 (27.8%) 37 (29.8%) 0.698

 � Chest tightness 131 (16.5%) 114 (31.4%)* 29 (23.4%) 0.000

 � Wheezing 106 (13.4%) 113 (31.1%)* 42 (33.9%)* 0.000

 � Dyspnea 39 (4.9%) 22 (6.1%) 20 (16.1%)*† 0.000

 � Myalgia 42 (5.3%) 23 (6.3%) 10 (8.1%) 0.356

 � Sore throat 64 (8.1%) 21 (5.9%) 8 (6.5%) 0.428

 � Diarrhea 63 (7.9%) 27 (7.4%) 10 (8.1%) 0.951

 � Headache 37 (4.7%) 11 (3.0%) 6 (4.8%) 0.411

Clinical outcomes

 � Discharge 579 (73.0%) 200 (55.1%)* 31 (25.0%)*† 0.000

 � Transfer 211 (26.6%) 156 (43.0%)* 34 (27.4%) 0.000

 � Death 3 (0.4%) 7 (1.9%)* 59 (47.6%)*† 0.000

 � Length of hospital stay 15 (11–18) 17 (15–23)* 16 (9–26)* 0.000

 � Time from onset to admission 10 (7–14) 10 (7–14) 8 (7–14) 0.082

 � Time from onset to discharge 26 (21–33) 30 (24–37)* 27 (18–39)† 0.000

Shapiro-Wilk test was used to test the normality of continuous data, continuous data non-normally distributed were presented as median (IQR) and compared with 
Kruskal-Wallis test. Categorical data were expressed by percentage and comparison was made by the χ2 test.
*P<0.05, vs ordinary patients.
†P<0.05, vs severe patients.
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was significantly lower than that of ordinary and severe 
patients (25.0% vs 73.0%, 55.1%; p<0.05), and the cure 
rate of severe patients was also significantly lower than that 
of ordinary patients (73.0% vs 55.1%, p<0.05). In addi-
tion, the mortality rate of critical patients was significantly 
higher than that of ordinary and severe patients (47.6% 
vs 0.4%, 1.9%; p<0.05), and the mortality rate of severe 
patients was also significantly higher than that of ordinary 
patients (1.9% vs 0.4%, p<0.05). These results suggested 
that there were statistically significant differences between 
patients with different types of COVID-19 with respect 
to age, sex, clinical symptoms, clinical course, and clinical 
prognosis. Severe and critical patients were generally older; 
most were men and were more likely to have respiratory 
symptoms, especially dyspnea; and had longer treatment 
time, lower cure rate and higher mortality rate. In order 
to explore the reasons for this phenomenon and to gain 
a deeper understanding of the characteristics of COVID-
19, we further explored whether this is associated with the 
presence and absence of comorbidities.

Comparison of clinical characteristics and outcomes in 
patients with ordinary, severe, and critical COVID-19 
with and without comorbidities
Ordinary, severe, and critical patients were further divided 
into comorbidity and non-comorbidity groups. As shown in 
table 2, patients with ordinary, severe, critical COVID-19 
who had comorbidities were significantly older compared 
with those without comorbidities (ordinary patients: 65.5, 
IQR 58–71 vs 54, IQR 40.5–64; severe patients: 68, 
IQR 61.0–74.7 vs 66, IQR 55–74; critical patients: 68, 
IQR 62–78 vs 62, IQR 52.5–73.5; both p<0.05). Severe 
patients with comorbidities had a statistically greater 
proportion of men than severe patients without comor-
bidities (55.7% vs 45.0%, p<0.05). Ordinary, severe, and 
critical patients with comorbidities had significantly higher 
admission systolic blood pressure (ordinary patients: 135, 
IQR 125–147 vs 125, IQR 120–134; severe patients: 134, 
IQR 124–147 vs 127, IQR 120–134; critical patients: 134, 
IQR 127–152 vs 128, IQR 119–137; both p<0.05), and 
a lower proportion of fever (ordinary patients: 61.0% vs 
72.8%; severe patients: 56.1% vs 74.2%; critical patients: 
69.0% vs 86.1%, both p<0.05) compared with ordinary, 
severe, and critical patients without comorbidities. Ordi-
nary patients with comorbidities have higher proportions 
of wheezing (16.3% vs 11.6%, p<0.05) and dyspnea (7.3% 
vs 3.4%, p<0.05) compared with those without comorbidi-
ties. In terms of clinical outcomes, no significant differences 
were found in cure rate, transfer-out rate, and mortality rate 
between ordinary patients with and without comorbidities, 
but the length of hospital stay (15, IQR 11.3–19) vs 15, 
IQR 11–18), p<0.05), and time from onset to discharge 
(28(IQR,22–36) vs 25(IQR,20–31), p<0.05) were signifi-
cantly longer in ordinary patients with comorbidities than 
those in ordinary patients who did not had comorbidi-
ties. Severe patients with comorbidities had significantly 
higher cure rate (63.7% vs 43.0%, p<0.05), and signifi-
cantly lower transfer-out rate (34.0% vs 56.2%, p<0.05) 
than those without comorbidities. The mortality rate of 
severe patients with comorbidities was higher than that of 
patients without comorbidities, but this difference was not 

statistically significant (2.4% vs 41.3%, p>0.05). There was 
no significant difference in the length of hospital stay and 
the time from onset to discharge between severe patients 
with and without comorbidities (p>0.05). No statistically 
significant difference was found in the length of hospital 
stay and the time from onset to discharge between critical 
patients with and without comorbidities. Critical patients 
with comorbidities had significantly lower cure rate (19.3% 
vs 38.9%, p<0.05) and significantly higher mortality rate 
(53.4% vs 33.3%, p<0.05) compared with those without 
comorbidities.

These results indicated that comorbidities can signifi-
cantly affect the clinical course (length of hospital stay, time 
from onset to discharge) of ordinary patients, reduce the 
cure rate, and increase mortality rate of critical patients. 
In order to explore the reasons for this phenomenon, 
we further analyzed which comorbidities can cause this 
phenomenon.

Distribution of comorbidities in patients with different 
types of COVID-19
As shown in table 3, among 1280 patients included in the 
study, 600 (46.9%) patients had at least one comorbidity; 
comorbidities that had a a frequency of greater than 1% 
included hypertension (n=423, 33.0%), diabetes (n=184, 
14.4%), coronary heart disease (n=102, 8.0%), COPD 
(n=30, 2.3%), arrhythmia (n=28, 2.2%), chronic renal 
failure (n=20, 1.6%), thyroid disease (n=20, 1.6%) and 
malignant tumors (n=13, 1.0%). Critical patients had 
statistically higher proportions of hypertension (46.8% vs 
26.1%, p<0.05), arrhythmia (4.8% vs 1.1%, p<0.05), and 
chronic renal failure (3.2% vs 0.5%, p<0.05) compared 
with ordinary patients. Severe patients had statistically 
higher proportions of hypertension (43.5% vs 26.1%, 
p<0.05), diabetes (19.8% vs 11.5%, p<0.05), coronary 
heart disease (11.0% vs 6.1%, p<0.05), arrhythmia (3.6% 
vs 1.1%, p<0.05), and chronic renal failure (3.3% vs 0.5%, 
p<0.05) compared with ordinary patients.

We further analyzed the number and proportion of 
patients who had one and two or more comorbidities; the 
results showed that 385 (64.2%) patients had only one 
comorbidity, including 195 (50.6%) ordinary patients, 130 
(33.8%) severe patients, and 60 (15.6%) critical patients; 
215 (35.8%) patients had ≥2 comorbidities, including 105 
(48.8%) ordinary patients, 82 (38.1%) severe patients, and 
28 (13.8%) critical patients. No significant difference in 
prognosis was found between ordinary, severe, and critical 
patients with one comorbidity and those with ≥2 comor-
bidities (p>0.05), indicating that the number of comorbid-
ities did not directly affect the clinical prognosis in patients 
with different types of COVID-19. Then we selected top 
six most common comorbidities, hypertension, diabetes, 
coronary heart disease, COPD, arrhythmia, and chronic 
renal failure to further investigate which comorbidities can 
impact prognosis in patients with COVID-19.

Relationship between each comorbidity and clinical 
characteristics, course, and outcomes in patients with 
different types of COVID-19
As shown in table  4, ordinary patients with hyperten-
sion, diabetes, coronary heart disease, and COPD were 



79Fang H, et al. J Investig Med 2021;69:75–85. doi:10.1136/jim-2020-001555

Original research

Ta
bl

e 
2 

Co
m

pa
ris

on
 o

f c
lin

ic
al

 c
ha

ra
ct

er
is

tic
s 

an
d 

ou
tc

om
es

 in
 p

at
ie

nt
s 

w
ith

 o
rd

in
ar

y,
 s

ev
er

e,
 a

nd
 c

rit
ic

al
 C

O
VI

D-
19

 w
ith

 a
nd

 w
ith

ou
t c

om
or

bi
di

tie
s

Pa
ti

en
ts

 w
it

h 
or

di
na

ry
 t

yp
e 

of
 C

O
VI

D
-1

9 
(n

=
79

3)
Pa

ti
en

ts
 w

it
h 

se
ve

re
 t

yp
e 

of
 C

O
VI

D
-1

9 
(n

=
36

3)
Pa

ti
en

ts
 w

it
h 

cr
it

ic
al

 t
yp

e 
of

 C
O

VI
D

-1
9 

(n
=

12
4)

W
it

h 
co

m
or

bi
di

ti
es

W
it

ho
ut

 c
om

or
bi

di
ti

es
P 

va
lu

e
W

it
h 

co
m

or
bi

di
ti

es
W

it
ho

ut
 c

om
or

bi
di

ti
es

P 
va

lu
e

W
it

h 
co

m
or

bi
di

ti
es

W
it

ho
ut

 c
om

or
bi

di
ti

es
P 

va
lu

e

N
um

be
r

30
0 

(3
7.

8%
)

49
3 

(6
2.

2%
)

21
2 

(5
8.

4%
)

15
1 

(4
1.

6%
)

88
 (7

1.
0%

)
36

 (2
9.

0%
)

Ag
e 

(y
ea

rs
)

65
.5

 (5
8–

71
)

54
 (4

0.
5–

64
)

0.
00

0
68

 (6
1–

74
.7

)
66

(5
5-

74
)

0.
04

6
69

(6
2-

78
)

62
 (5

2.
5–

73
.5

)
0.

01
4

Se
x

 �
M

al
e

14
3 

(4
7.

7%
)

21
1 

(4
2.

8%
)

0.
10

3
11

8 
(5

5.
7%

)
68

 (4
5.

0%
)

0.
02

9
53

 (6
0.

2%
)

22
 (6

1.
1%

)
0.

92
7

 �
Fe

m
al

e
15

7 
(5

2.
3%

)
28

2 
(5

2.
3%

)
94

 (4
4.

3%
)

83
 (5

5.
0%

)
35

 (3
9.

8%
)

14
 (3

8.
9%

)

Ad
m

is
si

on
 v

ita
l s

ig
ns

 �
Bo

dy
 te

m
pe

ra
tu

re
 (°

C)
36

.6
 (3

6.
5–

36
.8

)
36

.7
 (3

6.
5–

37
.0

)
0.

21
6

36
.6

 (3
6.

5–
37

.0
)

36
.6

 (3
6.

7–
37

.2
)

0.
08

6
37

.0
 (3

6.
5–

37
.8

)
37

.1
 (3

6.
8–

37
.8

)
0.

11
5

 �
He

ar
t r

at
e 

(b
ea

ts
/m

in
)

80
 (7

8–
89

)
80

 (7
8–

88
)

0.
12

9
80

 (7
8.

0–
88

.7
)

80
 (7

6–
85

)
0.

15
5

82
 (7

8–
96

)
95

 (8
5–

10
1)

0.
00

5

 �
Re

sp
ira

to
ry

 ra
te

 (b
re

at
hs

/m
in

)
20

 (1
9–

21
)

20
 (1

9–
20

)
0.

03
1

20
 (1

9–
22

)
20

 (1
9–

21
)

0.
58

6
21

 (2
0–

25
)

22
 (2

0–
28

)
0.

67
4

 �
Sy

st
ol

ic
 b

lo
od

 p
re

ss
ur

e 
(m

m
 H

g)
13

5 
(1

25
–1

47
)

12
5 

(1
20

–1
34

)
0.

00
0

13
4 

(1
24

–1
47

)
12

7 
(1

20
–1

34
)

0.
00

0
13

4 
(1

27
–1

52
)

12
8 

(1
19

–1
37

)
0.

00
4

 �
Di

as
to

lic
 b

lo
od

 p
re

ss
ur

e 
(m

m
 H

g)
80

 (7
5–

90
)

79
 (7

0–
82

)
0.

00
0

79
 (7

2–
85

)
78

 (7
0–

80
)

0.
03

6
80

 (7
1–

89
)

77
 (7

0–
87

)
0.

26
5

Cl
in

ic
al

 s
ym

pt
om

s 
at

 a
dm

is
si

on

 �
Fe

ve
r

18
3 

(6
1.

0%
)

35
9 

(7
2.

8%
)

0.
00

0
11

9 
(5

6.
1%

)
11

2 
(7

4.
2%

)
0.

00
0

61
 (6

9.
3%

)
31

 (8
6.

1%
)

0.
04

0

 �
Co

ug
h

18
9 

(6
3.

0%
)

33
1 

(6
7.

1%
)

0.
13

3
13

8 
(6

5.
1%

)
11

0 
(7

2.
8%

)
0.

07
3

70
 (7

9.
35

%
)

25
 (6

9.
4%

)
0.

22
8

 �
Sp

ut
um

 p
ro

du
ct

io
n

41
 (1

3.
7%

)
93

 (1
8.

9%
)

0.
03

5
45

 (2
1.

2%
)

37
 (2

4.
5%

)
0.

27
1

25
 (2

8.
4%

)
10

 (2
7.

8%
)

0.
94

3

 �
Fa

tig
ue

86
 (2

8.
7%

)
15

4 
(3

1.
2%

)
0.

24
7

62
 (2

9.
2%

)
39

 (2
5.

8%
)

0.
27

6
26

 (2
9.

5%
)

11
 (3

0.
6%

)
0.

91
1

 �
Ch

es
t t

ig
ht

ne
ss

55
 (1

8.
3%

)
76

 (1
5.

4%
)

0.
16

5
70

 (3
3.

0%
)

44
 (2

9.
1%

)
0.

25
2

18
 (2

0.
5%

)
11

 (3
0.

6%
)

0.
22

8

 �
W

he
ez

in
g

49
 (1

6.
3%

)
57

 (1
1.

6%
)

0.
03

6
64

 (3
0.

2%
)

49
 (3

2.
5%

)
0.

36
5

31
 (3

5.
2%

)
11

 (3
0.

6%
)

0.
61

8

 �
Dy

sp
ne

a
22

 (7
.3

%
)

17
 (3

.4
%

)
0.

01
2

15
 (7

.1
%

)
7 

(4
.6

%
)

0.
23

3
13

 (1
4.

8%
)

7 
(1

9.
4%

)
0.

52
1

 �
M

ya
lg

ia
15

 (5
.0

%
)

27
 (5

.5
%

)
0.

45
4

11
 (5

.2
%

)
12

 (7
.9

%
)

0.
19

8
5 

(5
.7

%
)

5 
(1

3.
9%

)
0.

12
8

 �
So

re
 th

ro
at

24
 (8

.0
%

)
40

 (8
.1

%
)

0.
53

4
13

 (6
.1

%
)

8 
(5

.3
%

)
0.

46
2

4 
(4

.5
%

)
4 

(1
1.

1%
)

0.
17

7

 �
Di

ar
rh

ea
29

 (9
.7

%
)

34
 (6

.9
%

)
0.

10
4

19
 (9

.0
%

)
8 

(5
.3

%
)

0.
13

3
9 

(1
0.

2%
)

1 
(2

.8
%

)
0.

16
7

 �
He

ad
ac

he
13

 (4
.3

%
)

24
 (4

.9
%

)
0.

43
7

7 
(3

.3
%

)
4 

(2
.6

%
)

0.
48

8
3 

(3
.4

%
)

3 
(8

.3
%

)
0.

24
6

Cl
in

ic
al

 o
ut

co
m

es

 �
Di

sc
ha

rg
e

22
6 

(7
5.

3%
)

35
3 

(7
1.

6%
)

0.
14

3
13

5 
(6

3.
7%

)
65

 (4
3.

0%
)

0.
00

0
17

 (1
9.

3%
)

14
 (3

8.
9%

)
0.

02
2

 �
Tr

an
sf

er
72

 (2
4.

0%
)

13
9 

(2
8.

2%
)

0.
11

2
72

 (3
4.

0%
)

84
 (5

6.
2%

)
0.

00
0

24
 (2

7.
3%

)
10

 (2
7.

8%
)

0.
95

4

 �
De

at
h

2 
(0

.7
%

)
1 

(0
.2

%
)

0.
32

1
5 

(2
.4

%
)

2 
(1

.3
%

)
0.

38
4

47
 (5

3.
4%

)
12

 (3
3.

3%
)

0.
04

2

 �
Le

ng
th

 o
f h

os
pi

ta
l s

ta
y

15
 (1

1.
3–

19
)

15
 (1

1–
18

)
0.

01
1

17
 (1

5–
24

)
17

 (1
5–

21
)

0.
90

6
15

.5
 (8

.5
–2

5.
0)

18
 (1

2.
5–

26
.5

)
0.

10
2

 �
Ti

m
e 

fro
m

 o
ns

et
 to

 a
dm

is
si

on
10

 (7
–1

5.
7)

10
 (7

–1
4)

0.
13

1
10

 (7
–1

4)
10

 (7
–1

4)
0.

18
4

8 
(7

–1
4)

8 
(6

.5
–1

0.
0)

0.
56

3

 �
Ti

m
e 

fro
m

 o
ns

et
 to

 d
is

ch
ar

ge
28

 (2
2–

36
)

25
 (2

0–
31

)
0.

00
0

30
 (2

3–
37

)
31

 (2
4–

37
)

0.
85

9
26

 (1
8–

39
)

29
 (1

9–
38

.5
)

0.
34

6

Sh
ap

iro
-W

ilk
 te

st
 w

as
 u

se
d 

to
 te

st
 th

e 
no

rm
al

ity
 o

f c
on

tin
uo

us
 d

at
a;

 c
on

tin
uo

us
 d

at
a 

no
rm

al
ly

 d
is

tr
ib

ut
ed

 w
er

e 
ex

pr
es

se
d 

as
 m

ea
n±

SD
; c

on
tin

uo
us

 d
at

a 
no

n-
no

rm
al

ly
 d

is
tr

ib
ut

ed
 w

er
e 

pr
es

en
te

d 
as

 m
ed

ia
n 

(IQ
R)

. L
ev

en
e’

s 
te

st
 w

as
 u

se
d 

to
 te

st
 fo

r h
om

og
en

ei
ty

 o
f v

ar
ia

nc
e.

 O
ne

-w
ay

 a
na

ly
si

s 
of

 v
ar

ia
nc

e 
w

as
 u

se
d 

to
 c

om
pa

re
 th

e 
m

ea
n 

of
 tw

o 
sa

m
pl

es
 th

at
 w

er
e 

no
rm

al
ly

 d
is

tr
ib

ut
ed

 a
nd

 h
ad

 e
qu

al
 v

ar
ia

nc
e.

 M
an

n-
W

hi
tn

ey
 U

 te
st

 w
as

 u
se

d 
to

 c
om

pa
re

 th
e 

m
ea

n 
of

 tw
o 

sa
m

pl
es

 th
at

 w
er

e 
no

t n
or

m
al

ly
 d

is
tr

ib
ut

ed
 a

nd
 h

ad
 u

ne
qu

al
 v

ar
ia

nc
e.

 K
ru

sk
al

-W
al

lis
 w

as
 u

se
d 

to
 c

om
pa

re
 m

ul
tip

le
 s

am
pl

es
. C

at
eg

or
ic

al
 d

at
a 

w
er

e 
ex

pr
es

se
d 

by
 p

er
ce

nt
ag

e 
an

d 
co

m
pa

re
d 

by
 th

e 
χ2  te

st
.



80 Fang H, et al. J Investig Med 2021;69:75–85. doi:10.1136/jim-2020-001555

Original research

significantly older than those without comorbidities 
(p<0.05), but no significant difference was found in the 
proportions of men and women between ordinary patients 
with and without those comorbidities (p>0.05). In terms 
of clinical symptoms, ordinary patients without hyperten-
sion, diabetes, and coronary heart disease had a signifi-
cantly higher proportion of fever compared with patients 
who had those comorbidities (p<0.05). Ordinary patients 
without diabetes had significantly higher proportions of 
cough and sputum production than those had diabetes 
(p<0.05). Ordinary patients with hypertension had signifi-
cantly higher proportions of wheezing and dyspnea, and 
lower proportion of headaches compared with those who 
had hypertension (p<0.05). Time from onset to discharge 
was significantly longer in ordinary patients with hyperten-
sion compared with those without hypertension (27, IQR 
22–35 vs 25, IQR 21–32; p<0.05).

As shown in table  5, severe patients with hypertension 
and coronary heart disease were significantly older than 
patients without those comorbidities. In terms of clinical 
symptoms, severe patients without hypertension, diabetes 
had a higher proportion of fever compared with those with 
hypertension and diabetes, while no significant difference 
was found in other symptoms. In terms of clinical outcomes, 
the cure rate (67.1% vs 45.9%, p<0.05) was significantly 
higher, and the transfer-out rate (29.7% vs 53.1%, p<0.05) 
was significantly lower in severe patients with hypertension 
than in those without hypertension (p<0.05). Although the 
length of hospital stay, time from onset to discharge, and 
time to cure were longer in severe patients with hyperten-
sion than in those without hypertension, but the differences 
were not statistically significant.

As shown in table 6, critical patients with hypertension 
were significantly older than those without hypertension, 
and no significant difference in gender and clinical symp-
toms was found. In terms of clinical outcomes, critical 

patients with diabetes have a significantly lower cure rate 
(14.3% vs 27.2%) and a significantly high mortality rate 
(71.4% vs 42.7%) compared with those without diabetes.

For critical patients, results from multivariate logistic 
regression model containing age, gender, and comorbidities 
showed that male patients had a significantly increased risk 
of death than female patients (OR=4.395, 95% CI 1.896 to 
10.185, p<0.05); patients with diabetes were at increased 
risk of death (OR=3.542, 95% CI 1.167 to 10.750, 
p<0.05; online supplemental table S1). Results from Cox 
proportional hazards regression model containing age, 
gender, and comorbidities also showed that diabetes was 
significantly associated with increased risk of death (HR 
2.03, 95% CI 1.127 to 3.662; p<0.05), and men had a 
higher risk of death than women (HR 2.91, 95% CI 1.592 
to 5.336, p<0.05; online supplemental table S2) (online 
supplemental figure S1).

DISCUSSION
Since COVID-19 emerged gradually in December 2019, 
many researchers have reported the epidemiology, clinical 
manifestations, laboratory, imaging finding, and clinical 
prognosis of COVID-19, as well as associated risk factors. 
Wang et al found that the presence of comorbidities is 
an independent risk factor for severity and even death in 
patients with COVID-19.10 The impact of comorbidities 
on patients with mild COVID-19 is still unclear. In this 
study, according to the clinical manifestations of patients at 
admission, all patients were divided into ordinary, severe, 
and critical types, the impact of comorbidities on prognosis 
in patients with three different types of COVID-19 were 
assessed.

In this study, comparison of the clinical data of patients 
with different types of COVID-19 showed that compared 
with ordinary patients, severe and critical patients were 

Table 3  Distribution of comorbidities in patients with different types of COVID-19

Total (n=1280)
Patients with ordinary type of 
COVID-19 (n=793)

Patients with severe type of 
COVID-19 (n=363)

Patients with critical type of 
COVID-19 (n=124) P value

Comorbidities  �

 � Hypertension 423 (33.0%) 207 (26.1%) 158 (43.5%)* 58 (46.8%)* 0.000

 � Diabetes 184 (14.4%) 91 (11.5%) 72 (19.8%)* 21 (16.9%) 0.001

 � Coronary heart disease 102 (8.0%) 48 (6.1%) 40 (11.0%)* 14 (11.3%) 0.005

 � Chronic obstructive pulmonary 
disease

30 (2.3%) 15 (1.9%) 10 (2.8%) 5 (4.0%) 0.270

 � Arrhythmia 28 (2.2%) 9 (1.1%) 13 (3.6%)* 6 (4.8%)* 0.006

 � Chronic renal failure 20 (1.6%) 4 (0.5%) 12 (3.3%)* 4 (3.2%)* 0.001

 � Malignant tumors 13 (1.0%) 9 (1.1%) 0 4 (3.2%) 0.280

 � Cirrhosis 8 (0.6%) 2 (0.3%) 3 (0.8%) 3 (2.4%)* 0.011

 � Chronic hepatitis B 9 (0.7%) 7 (0.9%) 0 2 (1.6%) 0.257

 � Thyroid disease 20 (1.6%) 15 (1.9%) 4 (1.1%) 1 (0.8%) 0.151

 � Cerebrovascular disease 13 (1.0%) 6 (0.8%) 5 (1.4%) 2 (1.6%) 0.168

 � Bronchiectasis 6 (0.5%) 6 (0.8%) 0 0

 � Allergic asthma 6 (0.5%) 1 (0.1%) 4 (1.1%) 1 (0.8%) 0.062

Number of comorbidities  �

 � One comorbidity 385 (64.2%) 195 (50.6%) 130 (33.8%)* 60 (15.6%)*† 0.000

 � ≥2 comorbidities 215 (35.8%) 105 (48.8%) 82 (38.1%) 28 (13.0%)*† 0.000

Categorical data were expressed by percentage and compared by the χ2 test.
*P<0.05, vs ordinary patients.
†P<0.05, vs severe patients.

https://dx.doi.org/10.1136/jim-2020-001555
https://dx.doi.org/10.1136/jim-2020-001555
https://dx.doi.org/10.1136/jim-2020-001555
https://dx.doi.org/10.1136/jim-2020-001555
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significantly older; had higher proportion of men, higher 
proportions of severe symptoms such as cough, sputum 
production, chest tightness, wheezing, and dyspnea; lower 
cure rate; higher mortality rate; and longer hospital stay. 
These results are consistent with the finding from previous 
studies.10 16 Unlike the previous studies, the present study 
included a large sample size and explored the clinical 
outcomes in all patients, including cure rate, transfer out, 
and death, which can truly reflect the clinical course and 
outcomes in patients with different types of COVID-19.

Then we further analyzed the impact of the presence 
or absence of comorbidities on the clinical outcomes of 
patients with different types of COVID-19, the results 
showed that for ordinary patients, there was no difference 
in the cure rates and mortality rates between patients with 
or without comorbidities, but the length of hospital stay and 
time to cure in ordinary patients with comorbidities were 
obviously longer compared with those without comorbid-
ities, indicating that comorbidities cannot affect the cure 
rate and mortality rate of ordinary patients but can prolong 
patients’ clinical course. For severe patients, the cure rate 
was higher, and the transfer-out rate was lower in patients 
with comorbidities compared with those without comor-
bidities; the low cure rate of patients without comorbidities 
may be related to the high transfer-out rate. Moreover, the 
mortality rate in severe patients with comorbidities were 
higher than those without comorbidities, but this differ-
ence was not statistically significant, this may be associated 
with a small number of deaths; and there is no significant 
difference in clinical course between severe patients with 
or without comorbidities. For critical patients, the cure 
rate was low and the mortality rate was high in patients 
with comorbidities compared those without comorbidities, 
indicating that comorbidities can increase the mortality and 
reduce the cure rate in ptients with critical COVID-19.

We found that the most common comorbidities in 
patients with different types of COVID-19 were hyperten-
sion, diabetes, coronary heart disease, COPD, arrhythmia, 
chronic renal failure, malignant tumors, cirrhosis, chronic 
hepatitis B, thyroid disease, and cerebrovascular disease, 
which are consistent with the comorbidities reported in 
the literature.14 Compared with ordinary patients, crit-
ical patients had higher proportions of hypertension, 
arrhythmia, and chronic renal failure, severe patients 
with COVID-19 had higher proportions of hypertension, 
diabetes, coronary heart disease, arrhythmia, and chronic 
renal failure. In addition, we found that some patients have 
multiple comorbidities, a significantly higher proportion of 
severe and critical patients had two or more comorbidities 
compared with patients with ordinary COVID-19. Guan et 
al14 also showed that the number of patients with severe and 
critical COVID-19 having one or more comorbidities was 
increased, and patients with ≥2 comorbidities were older 
and had more obvious clinical manifestations than patients 
with one comorbidity, but in this study, no significant differ-
ence was found in the clinical data between patients with 
≥2 comorbidities and those with one comorbidity.

Furthermore, we selected top six most prevalent comor-
bidities as variables and explored their impact on patients 
with three different types of COVID-19. For ordinary 
patients, those with hypertension, diabetes, coronary heart 
disease, and COPD were significantly older than patients 

without comorbidities; no significant difference was found 
in sex between ordinary patients with and without these 
comorbidities. Time from onset to discharge, length of 
hospital stay and time to cure were both significantly 
prolonged in ordinary patients with hypertension compared 
those without hypertension, indicating that hypertension 
can affect the disease course of ordinary patients. For 
severe patients, those with hypertension and coronary 
heart disease were significantly older than patients without 
comorbidities; in terms of clinical outcomes, the cure rate 
of severe patients with hypertension was higher than those 
without hypertension; this may be due to the high trans-
fer-out rate of patients without hypertension; time from 
onset to discharge, length of hospital stay and time to cure 
were both longer in severe patients with hypertension than 
those without hypertension, but the differences were not 
statistically significant. For critical patients, those with 
hypertension are significantly older, and there were no 
significant differences in sex and clinical symptoms between 
patients with and without hypertension; in terms of clin-
ical outcomes, critical patients with diabetes had lower cure 
rate, higher mortality rate, prolonged time to cure, and 
higher risk of death, indicating that diabetes may be a risk 
factor for prognosis in patients with critical COVID-19. A 
previous study showed that diabetes was considered to be an 
independent risk factor for severe complications and death 
from SARS-CoV-1) during the 2002–2003 outbreak.17 
Similarly, the presence of diabetes was associated with three 
times higher risk for hospitalization, and four times higher 
risk for ICU admission among patients with influenza A in 
2009.18 During the outbreak of the Middle East Respiratory 
Syndrome-Coronavirus in 2012, the prevalence of diabetes 
was nearly 50%, and the mortality rate of patients with 
diabetes was as high as 35 %.19 20 A recent study showed 
that a higher proportion of patients with COVID-19 had 
diabetes, with a high mortality rate of 34%.21 The findings 
of the aforementioned studies have shown that diabetes 
plays an important role in the development of acute respi-
ratory disease, including COVID-19, and this may be due 
to the reason that immune system function is suppressed in 
diabetic patients.

To our knowledge, our study is the first to investigate 
the impact of comorbidities on clinical prognosis in patients 
with different types of COVID-19, and provide reference for 
treatment of these patients. However, this study has some 
limitations, first, this is a single-center retrospective study, 
which may introduce selection bias; second, some patients 
included in this study did not test negative and transferred 
to other medical institutions to continue their treatment, so 
the clinical outcomes can not be fully reflected.

In summary, our findings suggested that (1) compared 
with ordinary patients, severe and critical patients were 
older, had higher proportion of men, higher proportions of 
severe symptoms such as cough, sputum production, chest 
tightness, wheezing, and dyspnea, lower cure rate, higher 
mortality rate, longer hospital stay and time to cure; (2) 
comorbidities did not affect the cure rate and mortality 
rate of ordinary patients but can prolong patients’ clin-
ical course, including length of hospital stay and time to 
cure; comorbidities have no obvious impact on the cure 
rate, mortality rate and clinical course of severe patients; 
comorbidities increase the mortality rate, reduce the cure 
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rate, and prolong the clinical course of critical patients; 
(3) hypertension may be an important factor affecting the 
clinical course of ordinary patients, and diabetes may be an 
important factor affecting the clinical course and prognosis 
of critical patients.
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