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Background: We aim to investigate the clinical characteristics and survival rate of coronavirus disease 2019
(COVID-19) patients.

Methods: Ninety-seven COVID-19 patients were enrolled. The laboratory results, lung imaging and
medical treatment were compared. Patients were followed up after 1 year, and the Kaplan-Meier test was
used for survival analysis.

Results: Compared with the non-severe group, the age of the severe group was older, and the proportion
of concomitant diseases were higher. As fever was the primary clinical manifestation, dyspnea and anorexia
were more common in severe patients. Lung imaging manifestations and laboratory indicators were worse in
the severe group. Accordingly, the treatment of glucocorticoid, antibiotics, and advanced life support were
in high proportion. Of the 97 patients with COVID-19, 4 severe patients died within one month during the
1-year follow-up, with the median survival time of 47.0 weeks (95% CI: 45.1-48.9).

Conclusions: Scvere cases of COVID-19 are characterized by advanced age, more concomitant diseases
and complications, which lead to a decreased short-term survival rate. However, there were no deaths after

one month, which implied a good prognosis if the risk period were passed smoothly.
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Introduction

Coronavirus disease 2019 (COVID-19) has posed
an international threat to public health as the novel
coronavirus swept through the globe (1). The pathogen was
identified as severe acute respiratory syndrome coronavirus
2 (SARS-COV-2) (2). According to the Diagnosis and
Treatment Protocol for COVID-19 released by the Chinese
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National Health Commission (3), based on the severity of
presentation, COVID-19 was classified into four categories:
(I) mild: clinical symptoms are mild, with no imaging
findings suggesting pneumonia; (II) common: fever,
respiratory symptoms, and imaging findings are suggesting
pneumonia; (III) severe (as long as one satisfied): patients
have dyspnea with the respiratory rate (RR) >30 times/min,
oxygen saturation (SpO,) <93% at rest, oxygen partial
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97 COVID-19 patients were
included in the study during
January 2020 to February 2020

9 patients died:

+ 4 directly from COVID-19;

»| * 2 from coronary heart disease;

+ 1 from septic shock;

+ 1 from aspiration pneumonia;

+ 1 from upper gastrointestinal bleeding

Y

88 patients survived

v

73 patients completed follow-up

Y

15 patients lost

v

v

34 patients returned to the
hospital and completed the
follow-up visits

39 patients completed
follow-up visits via hospital
telemedicine

Figure 1 The flow chart of recruiting patients.

pressure (PaO,)/oxygen absorption concentration (FiO,)
<300 mmHg (1 mmHg =0.133 kPa); (IV) critical: patients
develop respiratory failure requiring mechanical ventilation,
shock, or any other organ failure.

Although the biological characteristics of SARS-
COV-2 and the clinical features of COVID-19 had been
reported extensively (4), there have been limited reports on
survival and follow-up of COVID-19 patients, the long-
term prognosis of COVID-19 patients is still unclear.
In the present study, we aim to compare the clinical
characteristics between severe and non-severe patient and
investigate their survival information during the follow-
up. We present the following article in accordance with the
STROBE reporting checklist (available at https://dx.doi.
org/10.21037/apm-21-393).

Methods

The retrospective study was compliance with the Helsinki
Declaration (as revised in 2013) and approved by the Ethics
Committee of Beijing Youan Hospital, Capital Medical
University (No. 2020-031), and informed consent was
waived. From January to February 2020, a number of
97 COVID-19 patients were admitted to the hospital and
were all enrolled in this retrospective study.

A diagnosis of COVID-19 was defined as a positive
nucleic acid test. According to the Diagnosis and Treatment
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Protocol for COVID-19 released by the Chinese National
Health Commission (3), we defined the non-severe
COVID-19 group as patients with mild or common
presentations; severe COVID-19 group as patients with
severe or critical manifestations.

The epidemiological history, past medical history, course
of the disease, clinical characteristics, laboratory testing,
pulmonary imaging examination, treatment and complications
were collected through the electronic medical record system
of our hospital. The epidemiological history includes Wuhan
residence history, cluster case and closely connected history.
The course of disease refers to the date from the onset of
clinical symptoms to the date of admission. Clinical symptoms
(fever, cough and sputum, fatigue, shortness of breath,
dyspnea, anorexia, muscle aches, dry throat, sore throat, nasal
congestion and runny nose, dizziness, headache, diarrhea) and
laboratory testing by blood drawn [blood routine, C-reactive
protein (CRP), liver function, kidney function, myocardial
enzyme spectrum, coagulation items, procalcitonin (PCT),
arterial blood gas analysis] were also obtained. Complications
refer to acute respiratory distress syndrome, shock, myocardial
injury, arrhythmia, acute kidney injury and toxic liver injury
during the treatment.

The ways we followed up are as follows: if patients could not
come to our hospital, staffs in the chronic disease management
center would make a telephone call after their discharge on

day 7, day 14, and 1, 2, 3, 6, 9, 12 months after (Figure ).
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Statistical analysis

Data analysis was performed using SPSS Statistical
Software version 22.0 (IBM Corporation, Armonk, New
York). All continuous variables were compared using
the one-sample Kolmogorov-Smirnov test. The normal
distribution continuousness variables were listed as the
mean + standard deviation, while abnormal distribution
variables were expressed as median [interquartile range
(IQR)]. Comparisons of the age, disease courses, vital signs,
and laboratory results between groups were performed by
t-test or Mann-Whitney test. The )’ test or Fisher’s exact
test was used to compare gender, concomitant diseases,
epidemiological information, clinical manifestations,
imaging characteristics, and therapeutic strategies. Kaplan-
Meier curves and log-rank test were used to examine the
overall survival rate between the two groups. Statistical tests
were two-sided, and a P value <0.05 indicated a significant
difference.

Results
General information

Of 97 patients, 67 were categorized in the non-severe group
(69.1%), and 30 in the severe group (30.9%). Among the
97 patients, 32 (33.0%) cases had at least one concomitant
disease, such as hypertension, coronary heart disease (CHD),
cerebrovascular disease, or chronic obstructive pulmonary
disease. Most patients were cluster cases. Compared to the
non-severe group, the incidence of dyspnea, anorexia was
elevated, and body temperature and respiratory rate were
significantly higher (P<0.05), while SpO, was significantly
lower in the severe group (P<0.05, Table I).

Laboratory testing

In the severe group, the incidence of declined lymphocyte
count (83.3% vs. 44.8%, P<0.01), and elevated aspartate
aminotransferase (AST) (53.3% vs. 19.4%, P<0.01) and CRP
(96.7% vs. 67.2%, P<0.01) increased. Meanwhile, the clue of
increased myocardial enzyme spectrum of creatine kinase-MB
(CK-MB) (4/30), myoglobin (MYO) (16/30), and troponin
I (I'NI) (7/30) were all in the severe group. Compared with
the non-severe group, the absolute value of white blood cells
(WBCs), AST, serum creatinine (SCr), CRP, CK-MB, MYO,
TNI and PCT were increased, while the lymphocyte count
and albumin (ALB) were decreased (Table I).
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Imaging features

Lung computed tomography (CT) scanning was performed
in 95 patients (one pregnancy and one died within 24 hours
of admission without CT scan). CT scan showed no signs of
pneumonia in 5 mild cases. Among the CT manifestations
in the lungs of 90 COVID-19 patients, ground glass density
shadow (GGO) is the primary sign, and other signs include
mesh shadow, fiber cord shadow, “paving stone” sign,
tuberous shadow, or consolidation shadow. The images were
generally categorized as (I) simple type of GGO (11.1%,
10/90); (II) only consolidation (1.1%, 1/90), which was a
single lesion involving one lung lobe, with air bronchial
sign; (III) nodular lesions (2.2%, 2/90), all showed multiple
lesions, with GGO around them, presenting as halo sign;
(IV) GGO with meshwork shadow, nodular shadow, fibrous
cord shadow and “paving stone” sign (12.2%, 11/90); (V)
GGO with consolidation (20.0%, 18/90), the GGO was
seen around some of the consolidation shadows, showing
a halo sign; (VI) multiple imaging signs (53.3%, 48/90),
including GGO, consolidation, mesh shadow, fibrous
cord shadow, interlobular septal thickening Figure 2. The
comparison of imaging features was listed in Table 2.

Complications and therapeutic strategies

Complications were included acute respiratory distress
syndrome, shock (3 septic shock and 2 cardiogenic shocks),
myocardial injury, arrhythmia, acute kidney injury, and
toxic liver injury. The incidence of various complications
and the proportion of patients receiving glucocorticoid and
antibiotic treatment in the severe group was significantly
higher than that in the non-severe group (P<0.05, Table 3).
Ten patients (10.3%) were admitted to the intensive
care unit (ICU), seven patients were given endotracheal
intubation and mechanical ventilation due to severe
hypoxemia and respiratory failure. Four of these seven
patients received extracorporeal membrane oxygenation
(ECMO) due to cardiopulmonary failure. Also, they
received continuous renal replacement therapy (CRRT) due
to renal failure or combined treatment (Table 3).

Prognosis and survival analysis

The average hospitalization period was 14 days. The median
nucleic acid test conversion time was 7 days, and the nucleic
acid test remained positive at death in 5 patients. A total of
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Variables Total (n=97) Non-severe (n=67) Severe (n=30) P
General information
Male/female 43/54 27/40 16/14 0.23
Age (years) 50.8+20.2 43.1+17.3 68.1+15.0 <0.01
Hypertension 24 (24.7) 8 (11.9) 16 (53.3) <0.01
CHD 12 (12.4) 3 (4.5) 9 (30.0) 0.01
Diabetes 8(8.2) 5(7.5) 3 (4.5) 0.98
CVD 4(4.1) 0(0) 4 (6.0) 0.01
COPD 4(4.1) 0(0) 4 (6.0) 0.01
CKD 3(3.1) 1(1.5) 2 (3.0) 0.26
Malignant tumor 4(4.1) 2 (3.0) 2 (3.0) 0.59
Exposure history 41 (42.3) 31 (46.3) 10 (33.3) 0.23
Close contact 49 (50.5) 32 (47.8) 17 (56.7) 0.42
Cluster cases 68 (70.1) 43 (64.2) 25 (83.3) 0.04
Clinical manifestation
Disease course (days) 5.0(3.0,7.0) 5.0 (3.0, 7.0) 5.0 (2.0, 7.0) 0.90
Diagnostic time (days) 4.0 (3.0, 6.0) 5.0 (3.0, 6.0) 4.0 (1.0, 7.0) 0.49
Fever 80 (82.5) 52 (77.6) 28 (93.3) 0.06
Cough 56 (57.7) 36 (53.7) 20 (66.7) 0.23
Fatigue 31 (32.0) 21 (31.3) 10 (33.3) 0.85
Dyspnea 24 (24.7) 7 (10.4) 17 (56.7) <0.01
Anorexia 18 (18.6) 8(11.9) 10 (33.3) 0.01
Muscle soreness 16 (16.5) 13 (19.4) 3(10.0) 0.39
Pharyngalgia 11 (11.3) 11 (16.4) 0(0) 0.04
Rhinorrhea 8(8.2) 6 (9.0) 2 (6.7) >0.99
Dizziness or headache 5(5.2) 5(7.5) 0 (0) 0.30
Diarrhea 1(1.0 1(1.5) 0 (0) >0.99
Tmax (°C) 38.3 (37.8, 38.9) 38.0 (37.4, 38.5) 38.6 (38.3, 39.0) <0.01
RR (bpm) 20.0 (20.0, 21.0) 20.0 (20.0, 21.0) 20.0 (20.0, 22.0) 0.03
HR (bpm) 82.0 (79.0, 90.0) 82.0 (80.0, 90.0) 87.0 (76.0, 100.0) 0.43
MAP (mmHg) 91.3 (84.3, 96.0) 88.3 (83.3, 95.3) 93.3 (87.3, 100.5) 0.05
SpO, (%) 97.2 (94.6, 98.1) 97.9 (96.3, 98.8) 92.8 (88.4, 96.7) <0.01
Laboratory tests
WBC (10°/L) 4.13 (3.50, 5.72) 4.08 (3.46, 4.94) 5.79 (3.59, 7.34) 0.05
Lymphocyte (10°/L) 0.99 (0.74, 1.41) 1.17 (0.87, 1.61) 0.78 (0.53, 0.90) <0.01
Hemoglobin (g/L) 135.0 (124.5, 143.5) 135.0 (126.0, 144.0) 136.5 (122.5, 143.5) 0.85

Table 1 (continued)
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Variables Total (n=97) Non-severe (n=67) Severe (n=30) P
PLT (10°/L) 192.0 (155.5, 243.0) 193.0 (159.0, 245.0) 179.0 (150.0, 241.3) 0.62
ALT (U/L) 28.0 (19.5, 46.5) 28.0 (19.0, 45.0) 30.5 (23.0, 56.0) 0.13
AST (U/L) 30.0 (22.0, 43.5) 27.0 (20.0, 38.0) 45.5 (30.0, 68.3) 0.01
TBIL (umol/L) 8.9 (6.5, 12.5) 8.7 (6.4, 11.4) 11.0 (6.9, 13.7) 0.08
ALB (g/L) 36.7 (33.0, 39.8) 37.8 (34.8, 41.0) 33.7 (28.5, 38.7) 0.01
SCr (umol/L) 64.0 (563.5, 77.5) 61.0 (51.0, 74.0) 72.5 (56.0, 88.5) 0.03
CRP (mg/L) 16.8 (3.4, 50.5) 11.1 (2.0, 21.4) 64.4 (25.7, 113.6) <0.01
PTA (%) 75.0 (70.5, 81.5) 75.0 (71.0, 82.0) 74.0 (68.0, 81.3) 0.50
PCT (ng/mL) 0.11(0.10, 0.14) 0.11(0.10, 0.13) 0.14 (0.11, 0.19) 0.01
CK-MB (ng/mL) 0.34 (0.16, 0.94) 0.28 (0.13, 0.49) 0.87 (0.26, 2.01) 0.01
MYO (ng/mL) 45.0 (29.5, 70.0) 34.0 (28.0, 55.0) 89.0 (51.5, 205.0) <0.01
TNI (hg/mL) 0.01 (0.01, 0.02) 0.01 (0.01, 0.02) 0.02 (0.01, 0.06) 0.01

All variables were expressed as (IQR) or n (%). CHD, coronary heart disease; CVD, chronic cardiovascular disease; COPD, chronic
obstructive pulmonary disease; CKD, chronic kidney disease; Tmax, maximum body temperature; RR, respiratory rate; HR, heart rate;
MAP, mean arterial pressure; SpO,, oxygen saturation; WBC, white blood cells; PLT, platelets; ALT, alanine aminotransferase; AST,
aspartate aminotransferase; TBIL, total bilirubin; ALB, albumin; SCr, serum creatinine; CRP, C-reaction protein; PTA, prothrombin activity;
PCT, procalcitonin; CK-MB, creatine kinase-MB; MYO, myoglobin; TNI, troponin I.

9 patients died, including 4 directly from COVID-19,
2 from CHD, 1 from septic shock, 1 from aspiration
pneumonia, and 1 from upper gastrointestinal bleeding. The
2- and 4-week survival rates of COVID-19 patients were
97.9% and 95.9%, respectively. The longest follow-up time
was 49 weeks, and the median survival time was 47.0 weeks
(95% CI: 45.1-48.9). Up to the date of the last follow-up, of
the 88 surviving patients, 73 patients completed the follow-
up, 34 patients came to the hospital for re-examination, and
39 patients were followed up by telephone as living outside
the city. Fifteen patients could not be contacted. Kaplan-
Meier tests showed the median survival time of the severe
group was significantly lower than the non-severe group

(P=0.002) (Figure 3).

Discussion

As a full-blown pandemic, COVID-19 has posed a substantial
threat to global public health. In the present study, we found
severe patients of COVID-19 were characterized by advanced
age, more concomitant diseases and complications, which
required advanced life support. During the 1-year follow
up, the median survival time was 47 weeks for all patients,
and only severe patients died within one month. Therefore,

© Annals of Palliative Medicine. All rights reserved.

the 1-month and 1-year survival rates of total COVID-19
patients were the same as 95.9%.

It was generally accepted that advanced age was the risk
factor of severe COVID-19. And it was reported that the
prognosis of older people with comorbidities was low (5).
More elderly patients’ concomitant with hypertension,
CHD or chronic cardiovascular disease (CVD) were in
the severe group. It supports the necessity to provide
comprehensive treatment plans for elderly patients with
basic diseases, such as antihypertensive, hypoglycemic
and secondary prevention of coronary heart disease (6).
Studies (7,8) also indicated that the morbidity might differ
between genders. The higher proportion of male patients
was explained as the male had a higher expression of
angiotensin-converting enzyme 2 (ACE2) receptors, which
led to more susceptible to SARS-Cov-2 (9). However, in
this study, no difference was found probably due to the
limited samples.

The atypical symptoms lack specificity, which made
COVID-19 more insidious and difficult to diagnose.
However, gastrointestinal symptoms were more common
in the severe group, which was consistent with the previous
study (10). The RNA of SARS-COV-2 has been detected
in the gastrointestinal tissues of COVID-19 patients; it was
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Figure 2 COVID-19 patients with lung CT features. (A) Left lower lobe basal segment with the subpleural pure ground-glass density

lesions; (B) complete subpleural consolidation of the posterior outer basement of the lower lobe of the left lung; (C) subpleural nodules were

seen in the posterior segment of the lower lobe of the lung, with a “halo” sign around; (D) extensive lesions in both lungs, some with pure

GGO or mesh shadow, presenting as “paving stones” sigh; (E) the ground glass density shadow was accompanied by consolidation in the

posterior basal segment of the left lower lobe; (F) diffuse lesions in both lungs, manifested as ground glass density shadow with consolidation

and broncho vascular bundle thickening.

speculated that the gastrointestinal symptoms of SARS-
COV-2 might be related to the invasion of intestinal cells
expressing ACE2 (11). Studies have found that patients with
gastrointestinal symptoms tend to have a worse prognosis
than those without gastrointestinal symptoms (12).
Therefore, physicians may pay more attention to
gastrointestinal symptoms in the early stage of the disease
and find the tendency of severe illness as soon as possible.
For the core imaging features of lung diagnosis, studies
have shown that pleural effusion was the typical sign
in patients with severe COVID-19 (13). However, this
phenomenon was not observed in the present study. In the

© Annals of Palliative Medicine. All rights reserved.

severe group, pleural thickening with multiple pulmonary
lesions involving more than five lobes on both sides and
diffuse distribution of simultaneous involvement of lung
margins and internal regions were observed.

It was believed that SARS-COV-2 mainly causes tissue
damage in patients through direct destruction and immune-
inflammatory response. ACE2 was the receptor of SARS-
COV-2 (14) and played an essential role in viral infection
of host cells. ACE2 has been found to be expressed in lung
alveolar type 2 cells, esophageal, gastric, ileum, colon and
rectal epithelial cells, renal proximal tubules, hepatobiliary
cells, gallbladder epithelial cells, and cardiomyocytes (15,16).
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Table 2 Comparison of imaging characteristics between the two groups

Imaging features Non-severe (n=61) Severe (n=29) P
Lesion 0.06
Ipsilateral 13 (21.3) 13.4)
Bilateral 48 (78.7) 28 (96.6)
Range <0.01
Marginal 30 (49.2) 2 (6.9)
Central and marginal 31 (50.8) 27 (93.1)
Lung lobe involved <0.01
1 11 (18.0) 1(3.4)
2 13 (21.3) 2 (6.9
3 9(14.8) 1(3.4)
4 12 (19.7) 3(10.3)
5 16 (26.2) 22 (75.9)
Pleural effusion 3(4.9) 6 (20.7) 0.05
Pleural thickening 11 (18.0) 16 (55.2) <0.01
Lymphadenectasis 2 (3.3 2(6.9) 0.82

All variables were expressed as n (%).

Table 3 Treatment and complications between the two groups

Variables Total (n=97) Non-severe (n=67) Severe (n=30) P

Treatment
Glucocorticoid 26 (26.8) 5(7.5) 21 (70.0) <0.01
Antibiotics 20 (20.6) 6 (9.0) 14 (46.7) <0.01
Noninvasive/high flow oxygen therapy 3(3.1) 0(0) 3(10.0) 0.03
Invasive ventilator 7(7.2) 0(0) 7 (23.3) <0.01
ECMO 4(4.1) 0(0) 4(13.3) 0.01
CRRT 4(4.1) 0(0) 4(13.3) 0.01
ICU Admission 10 (10.3) 0(0) 10 (33.3) <0.01

Complications

ARDS 10 (10.3) 0(0) 10 (33.3) <0.01
Shock 5(5.2) 0(0) 5(16.7) <0.01
Myocardial damage 8(8.2) 1(1.5) 7 (23.3) 0.01
Arrhythmia 6 (6.2) 1(1.5) 5(16.7) 0.02
Acute kidney injury 12 (12.4) 1(1.5) 11 (36.7) <0.01
Toxic liver injury 17 (17.5) 7(10.4) 10 (33.3) 0.01

ECMO, extracorporeal membrane oxygenation; CRRT, continuous renal replacement therapy; ICU, intensive care unit; ARDS, acute
respiratory distress syndrome.
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Figure 3 Kaplan-Meier survival curve of COVID-19 patients
grouped by disease severity.

Therefore, SARS-COV-2 could attack all these organs
and cause tissue damage, leading to corresponding organ
dysfunction. It has also been confirmed in our research
that patients have abnormal coagulation, myocardial injury,
arrhythmia, and even complicated acute respiratory distress
syndrome and cardiogenic shock. Pathological anatomy
had confirmed that SARS-COV-2 infection could lead
to multiple organ damage (17). However, tissue damage
was also found in organs that are not directly attacked by
the virus. Acute liver damage was one of COVID-19 (4)
complications, even though there was no evidence of direct
infection of the liver by SARS-COV-2 (17). It had been
proposed that patients with severe COVID-19 were more
likely to suffer from liver injury (18). However, Bangash
et al. (19) stated that severe liver injury was rare in
COVID-19 patients. In any case, it was vital to monitor the
patients intensively to prevent potential multi-organ injury
in severe patients.

Currently, treatment for COVID-19 was still in
suspense. The mainstream treatment was still supportive
care, including adequate calories, maintaining water and
electrolyte homeostasis, and a stable internal environment.
While closely monitoring vital signs, detecting early
signs of deterioration, treating comorbidities, and
providing advanced life support for severe patients.
Although the view of glucocorticoids treatment (20,21)
was still controversial, 26.8% of the patients had received
glucocorticoids, and most of them were severe patients
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in the presenting study. Recently, WHO had issued
guidelines and recommendations for the treatment of
COVID-19 with glucocorticoids, stating that patients
with severe and critical COVID-19 could be treated with
systemic glucocorticoids for 7-10 days (22).

From this one-year follow-up study, only severe
COVID-19 patients died within one month, while after
this risk period, no death occurred. It has brought us
essential enlightenment that early identification and active
treatment for severe patients are crucial for reducing
overall mortality. In the analysis of severe acute respiratory
syndrome (SARS) and middle east respiratory syndrome
(MERS) patients, survivors often suffer from psychological
disorders and deterioration in the quality of life (23,24).
COVID-19 patients were likely to suffer from long-term
quality of life decline due to complications, psychological
factors, and loss of social function. Therefore, the
assessment of the long-term quality of life of COVID-19
patients warrants further study.

This retrospective study has selection bias because
coronavirus patients admitted at designated hospitals and
are referred according to administrative requirements,
which may affect the patients’ outcome. Also, it might
have some confounding such as the history of smoking. In
addition, all patients in this study were only from one center
due to the management of infectious diseases, and we did

not follow up on the quality of life of COVID-19 patients.

Conclusions

In conclusion, severe COVID-19 patients are characterized
by advanced age, more concomitant diseases, and
complications. According to this 1-year follow-up study,
although the survival rate in the severe group was decreased,
there were no deaths after one month, which implied a
good prognosis if the risk period were passed smoothly.
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