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Abstract 
Introduction: Coronavirus disease 2019 (COVID-19) has caused an outbreak around the world. Early detection of severe illness is crucial for 
patients’ survival. We analysed initial clinical characteristics of 146 patients with COVID-19 reported in Guizhou province, China to explore 
risk factors for transforming mild illness to severe. 
Methodology: Data of 146 laboratory-confirmed cases were collected and evaluated by the survival analysis of univariate and multivariate Cox 
proportional hazards model. 
Results: On initial presentation, patients had fever (51.05%), dry cough (45.45%), headache (16.08%), shortness of breath (7.75%) and 
gastrointestinal symptoms (13.99%). Among 146 laboratory-confirmed cases, 30 patients (20.55%) had severe illness and needed Intensive 
Care Unit care for supportive treatment. The remaining patients (116, 79.45%) were non-severe cases. Nineteen (19/146, 13.01%) of 30 patients 
in the Intensive Care Unit had comorbidities, including hypertension (12, 40.00%), diabetes (5, 16.67%), cardiovascular disease (5, 16.67%) 
and pulmonary disease (4, 13.33%). For survival analysis, patients who had fever (HR = 3.30, 95% CI = 1.31, 8.29) and comorbidities (HR = 
9.76, 95% CI = 4.28, 22.23) at baseline were more likely to be admitted into the Intensive Care Unit. Few variables were not related to the 
survival time of discharge from baseline to discharge and from Intensive Care Unit care to discharge. 
Conclusions: Severe patients with COVID-19 should be paid more attention. On initial symptoms, many patients did not have fever, but those 
with fever were more likely to be admitted to the Intensive Care Unit. Comorbidities were likewise a risk factor of severe COVID-19. 
 
Key words: COVID-19; survival analysis; clinical characteristic; epidemiological characteristics. 
 
J Infect Dev Ctries 2022; 16(1):32-40. doi:10.3855/jidc.15027 
 
(Received 11 March 2021 – Accepted 03 August 2021) 
 
Copyright © 2022 Gou et al. This is an open-access article distributed under the Creative Commons Attribution License, which permits unrestricted use, 
distribution, and reproduction in any medium, provided the original work is properly cited. 
 
Introduction 

Coronavirus disease 2019 (COVID-19) has caused 
the current outbreak which was assessed by World 
Health Organization (WHO) as a pandemic on 11 
March 2020. The novel coronavirus strain that causes 
respiratory infection has been named Severe Acute 
Respiratory Syndrome Coronavirus 2 (SARS-CoV-2). 
SARS-CoV-2 is one of beta-coronaviruses with 
enveloped RNA, round or elliptic shape, often 
pleomorphic characteristic and diameter of 60-140 nm. 
The spike (S) protein is one of the main proteins of the 
virus, and its coding genes are used for virus typing and 
infection. The nuclecapsid (N) protein is used for 
diagnosis and encapsulates the viral genome. The virus 
could be killed in some environments, such as 
ultraviolet rays, diethyl ether, ethyl alcohol, chlorine 
disinfectant and 56 °C in 30 minutes [1]. Cao et al. [2] 
found SARS-CoV-2 could bond with angiotensin 
converting enzyme-2 (ACE2) receptor of the 
respiratory tract epithelial cells, leading to infection. 

SARS-CoV-2 is a new coronavirus that has not 
been previously identified in humans and exhibits 
phylogenetic similarity to SARS-CoV and MERS-CoV 
[3], which infect susceptible population via droplet and 
direct contact. These virus strains have a higher 
incidence of susceptibility among adults, elders, 
children and infants, leading to acute respiratory tract 
infection and even severe pulmonary infection. The 
most common symptoms at onset of illness are fever, 
dry cough, fatigue or myalgia. Less common symptoms 
include sneezing, sore throat, coughing of phlegm, 
rhinorrhea, diarrhea, headache or even dyspnoea. 

SARS-CoV-2 has spread worldwide to more than 
216 countries in six continents within only several 
months later after WHO announcement [4]. 
Determining the pathogenic mechanism, transmission 
route, epidemiologic features, clinical characteristics, 
survival rate and therapies as soon as possible remains 
challenging. We described the epidemiological and 
clinical characteristics and performed survival analysis 
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of patients with COVID-19 in Guizhou province to 
provide references for further research. 

 
Methodology 
Data sources and collection 

Since the first patient of COVID-19 in Guizhou 
province was reported on January 21, 2020, patients 
diagnosed later were transferred to designated 
hospitals. Preliminary epidemiological investigation 
needed to be accomplished within 24 hours, and 
advanced investigation, including on transmission 
chain, should be conducted. 

A total of 146 laboratory-confirmed cases were 
reported in Guizhou province between the 21st of 
January and the 17th of February 2020. Data collection 
originated from the China Information System for 
Disease Control and Prevention, which is the most 
authoritative infectious disease surveillance system of 
China. Information of each case was uploaded by the 
local Centre for Disease Control and Prevention (CDC) 
and local designated hospitals after personal 
investigation, according to the legislation of infectious 
disease. Two researchers were responsible for 
collecting, enrolling data and cross-checking Data were 
then verified by their superiors before proceeding. 

 
Diagnostic criteria 

The guidelines for diagnosis and treatment of 
COVID-19 were published by the Chinese National 
Health Committee. An individual is diagnosed as a 
suspected case of COVID-19 if he has epidemiological 
exposure history in 14 days and has two of the three 
following criteria: clinical presentations (fever or 
respiratory infection); blood test showing normal or 
descending white blood cell count and declining 

lymphocyte count; and radiological characteristics 
showing bilateral ground-glass opacity or local patchy 
shadowing. Respiratory tract specimens were obtained 
through nasal and pharyngeal swabs, sputum or 
bronchoalveolar lavage fluid and detected by Real-
Time Polymerase Chain Reaction (RT-PCR) in 
designated laboratories. An individual is identified as a 
laboratory-confirmed patient if the result is positive. 
Patients were defined as Intensive Care Unit (ICU) 
cases when they have emerging dyspnoea and 
hypoxemia or require mechanical ventilation or any 
other situations that need ICU care for supportive 
treatment. 

 
Statistical analysis 

Data were analysed by R software version 3.6.2 (R 
Foundation for Statistical Computing). 

Continuous variables with normal distribution were 
presented as means and standard deviations (SD). Other 
non-normal continuous variables were described as 
median and interquartile range (IQR). The categorical 
variables were summarized as summarized as counts 
and percentages of each category. When appropriate, 
the frequencies of categorical variables between ICU 
and non-ICU cases were compared using Pearson or 
Fisher’s exact test. Continuous variables between the 
two groups were compared by independent samples 
Student’s t-test. 

For survival analysis, the duration was measured as 
days for each case. The main event was defined as the 
discharge of the case. Subjects might have two 
transitions, namely, admission to discharge directly, or 
admission to ICU care and then discharge. Figure 1 
illustrates the possible transitions in our multi-state 
model. Death was another competing event in this 
multi-state model; however, considering the small 
sample size in the death event (only two cases), we 
removed this event from the model, and 144 cases were 
used. We aimed to consider the effect of early 
presentations, white blood cell count, lymphocyte count 
and comorbidities of each case on the probabilities of 
transitions among the states. All independent variables 
were time-invariant covariates that were maintained 
constant throughout the entire process. Univariate Cox 
proportional hazards model for each covariate was used 
for exploratory analyses, denoted as model 1. 
Accordingly, variables with p value of 0.05 or less in 
model 1 were entered into the multivariate Cox 
proportional hazards model with backward features 
selection, denoted as model 2. In the exploratory data 
analysis, we noted that some comorbidities such as 
cardiovascular disease were unevenly distributed in the 

Figure 1. Multi-state model. 

F refers to functions for the transition between states. E.g., F12 refers to 
the transition from state 1 (Non-ICU, namely the baseline) to state 2 
(ICU). It is noted that state 4 was removed from the model, due to lack 
of sample size. 
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non-ICU group (Table 1). As such, we merged all four 
comorbidities into a single covariate, called as 
“comorbidity”. Only comorbidity was used in model 2. 
Statistical significance was assessed at ≤ 0.05. 

 
Results 

A total of 146 laboratory-confirmed symptomatic 
cases of COVID-19 were recorded in Guizhou 
province. About 144 patients were discharged from the 
designated hospital and two died. The proportion of 
gender (male/female, 74/72) was 1.03. The median age 
of patients was 39 years (IQR = 27.75 years). The 15–
44-year-old patients accounted for 52.74%, and the 45–
64-year-old patients were 29.45%. Eighty patients 
(54.79%) were exposed outside the Guizhou province. 
At early date of symptom onset, the most common 
symptoms were fever (51.05%) and dry cough 
(45.45%). About 122 (91.04%) patients showed 
abnormal chest radiological features. Among the 30 
ICU patients, 19 (13.01%) had comorbidities and some 
of them had more than one comorbidity. Analysis of 
blood count showed that lymphocytopenia accounted 

for 26.03%. Thirty cases with severe illness (20.55%) 
needed ICU care or mechanical ventilation for 
supportive treatment. The remaining patients (116, 
79.45%) were non-severe cases. All characteristic terms 
are shown in Table 1. 

For survival analysis, in the univariate Cox 
proportional hazards model, namely model 1, 12 of 21 
covariates were associated with rates of cases transition 
from baseline to ICU care (Table 2). Among the 12 
covariates, 11were associated with higher rates and 
only lymphocyte count denoted a lower rate. Persons 
who had fever at baseline were more likely to be 
admitted into ICU (Hazard Ratio [HR] =3.30, 95% 
Confidence Interval [CI] = 1.31, 8.29, Figure 2). Cases 
with dry cough were concerned with an increased risk 
of baseline to ICU transmission (HR = 4.09, 95% CI = 
1.63, 10.28, Figure 2). Among the comorbidities (HR = 
9.76, 95% CI = 4.28, 22.23, Figure 2), cardiovascular 
disease had the highest hazard ratio (HR = 17.47, 95% 
CI = 4.79, 63.69). The results of the two other 
transitions are shown in Tables 3 and 4.  
  

Table 1. Demographics and clinical characteristics of confirmed COVID-19. 

Characteristics All cases (n = 146) Non-ICU cases (n = 
116, 79.45%) 

ICU cases (n = 30, 
20.55%) p value 

Median Age (IQR) – year 39 (27.75) 36 (24.75) 58 (21.00) < 0.01a 
Age group – n/N (%)     
< 15 years 12 (8.22) 12 (10.17) 0 (0) 

< 0.01b 15–44 years 77 (52.74) 72 (61.02) 5 (17.86) 
45–64 years 43 (29.45) 30 (25.42) 13 (46.43) 
≥ 65 years 14 (9.59) 4 (3.39) 10 (35.71) 
Sex – n/N ()     
Male 74 (50.68) 58 (49.15) 16 (57.14) 0.58c Female 72 (49.32) 60 (50.85) 12 (42.86) 
Exposure outside Guizhou province – n () 80/66 (54.79) 63 (43.15) 17 (11.64) 0.52c 
Symptoms –n with / n without ( with)     
Fever 73/70 (51.05) 51/64 (44.35) 22/6 (78.57) < 0.01c 
Dry cough 65/78 (45.45) 45/70 (39.13) 20/8 (71.43) < 0.01c 
Myalgia or arthralgia 13/129 (9.15) 7/107 (6.14) 6/22 (21.43) 0.03c 
Fatigue 23/116 (16.55) 14/97 (12.61) 9/19 (32.14) 0.03c 
Sputum production 32/111 (22.38) 22/93 (19.13) 10/18 (35.71) 0.10c 
Sore throat 32/110 (22.54) 26/88 (22.81) 6/22 (21.43) 1.00c 
Headache 23/120 (16.08) 19/96 (16.52) 4/24 (14.29) 1.00c 
Rhinorrhea 14/129 (9.79) 12/103 (10.43) 2/26 (7.14) 0.86c 
Shortness of breath 11/131 (7.75) 4/110 (3.51) 7/21 (25) < 0.01c 
Gastrointestinal symptoms 20/123 (13.99) 16/99 (13.91) 4/24 (14.29) 1.00c 
Chest distress 13/128 (9.22) 9/104 (7.96) 4/24 (14.29) 0.50c 
Radiological feature 122/12 (91.04) 95/12 (88.78) 27/0 (100) 0.73c 
Blood count     
Leukocyte count 5.68±2.09 5.76±2.21 5.34±1.55 0.24a 
Lymphocyte count 1.4±0.76 1.51±0.78 0.97±0.44 < 0.01a 
Comorbidity – n with / n without ( with) 30/116 (20.55) 11/105 (9.48) 19/11 (63.33) < 0.01c 
Hypertension 19/127 (13.01) 7/109(6.03) 12/18 (40.00) < 0.01c 
Diabetes 8/138 (5.48) 3/113 (2.59) 5/25 (16.67) 0.01c 
Cardiovascular disease 5/141 (3.42) 0/116 (0) 5/25 (16.67) < 0.01c 
Pulmonary disease 7/139 (4.79) 3/113 (2.59) 4/26 (13.33) 0.02c 

Data is n/N (). N is the total number of patients. There are missing data of symptoms. P values comparing non-ICU cases and ICU cases are from t-test (a), 
Fisher’ exact test (b), or χ² test (c). A “n with/n without” means the number of patients with any certain symptom or any comorbidity. ICU: intensive care unit. 
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  Table 2. Hazard ratios of univariate and multivariate models among cases transition from baseline to ICU care. 

Covariates Model 1 Model 2 
HR SE 95 CI P-value HR SE 95 CI p-value 

Gender         
Female vs. Male 0.90 0.40 [0.41, 1.97] 0.80 0.62 0.42 [0.27, 1.41] 0.31 
Age 1.06 0.01 [1.04, 1.08] < 0.01 1.05 0.02 [1.01, 1.09] 0.06 
Exposure outside of Guizhou 
province 1.73 0.43 [0.74, 4.02] 0.21     

Symptoms         
Fever 3.30 0.47 [1.31, 8.29] 0.01 3.43 0.53 [1.21, 9.69] 0.03 
Dry cough 4.09 0.47 [1.63, 10.28] < 0.01 3.20 0.52 [1.15, 8.87] 0.02 
Myalgia or arthralgia 3.54 0.47 [1.41, 8.89] < 0.01     
Fatigue 2.57 0.46 [1.04, 6.33] 0.04     
Sputum production 2.18 0.42 [0.96, 4.97] 0.06     
Sore throat 0.96 0.47 [0.38, 2.41] 0.94     
Headache 0.97 0.55 [0.33, 2.85] 0.96     
Rhinorrhea 0.74 0.74 [0.17, 3.16] 0.69     
Shortness of breath 6.47 0.47 [2.58, 16.25] < 0.01 7.62 0.59 [2.4, 24.22] < 0.01 
Gastrointestinal symptoms 0.87 0.62 [0.26, 2.93] 0.84     
Chest distress 1.51 0.62 [0.45, 5.09] 0.53     
Blood count         
Leukocyte count 0.92 0.11 [0.74, 1.14] 0.38     
Lymphocyte count 0.16 0.54 [0.06, 0.46] 0.01     
Comorbidity 9.76 0.42 [4.28,22.23] <0.01 4.58 0.59 [1.44,14.56] 0.03 
Hypertension 5.47 0.44 [2.31, 12.96] <0.01     
Diabetes 5.06 0.55 [1.72, 14.87] <0.01     
Cardiovascular disease 17.47 0.66 [4.79, 63.69] <0.01     
Pulmonary disease 4.21 0.55 [1.43, 12.37] < 0.01     

HR: Hazard Ratio; SE: Standard error; 95CI: 95 Confidence Interval. 
 
 
 
 
Table 3. Hazard ratios of univariate and multivariate models among cases transition from baseline to discharge. 

Covariates Model 1 Model 2 
HR SE 95 CI p-value HR SE 95 CI p-value 

Gender         
Female vs. Male 0.93 0.19 [0.64, 1.35] 0.68 0.89 0.20 [0.60, 1.32] 0.55 
Age 0.98 0.01 [0.96, 1.00] < 0.01 0.99 0.01 [0.97, 1.01] 0.04 
Exposure outside of Guizhou province 1.44 0.19 [0.99, 2.09] 0.07     
Symptoms         
Fever 0.93 0.19 [0.64, 1.35] 0.93 0.99 0.20 [0.67, 1.47] 0.97 
Dry cough 0.68 0.23 [0.43, 1.07] 0.07 0.70 0.20 [0.47, 1.04] 0.08 
Myalgia or arthralgia 1.44 0.39 [0.67, 3.09] 0.33     
Fatigue 1.49 0.30 [0.83, 2.68] 0.12     
Sputum production 0.71 0.25 [0.43, 1.16] 0.17     
Sore throat 1.02 0.23 [0.65, 1.60] 0.94     
Headache 0.91 0.26 [0.55, 1.51] 0.70     
Rhinorrhea 0.83 0.31 [0.45, 1.52] 0.54     
Shortness of breath 0.71 0.51 [0.26, 1.93] 0.33 0.75 0.54 [0.26, 2.16] 0.57 
Gastrointestinal symptoms 0.95 0.27 [0.56, 1.61] 0.82     
Chest distress 0.69 0.35 [0.35, 1.37] 0.17     
Blood count         
Leukocyte count 1.00 0.04 [0.92, 1.08] 0.97     
Lymphocyte count 1.24 0.12 [0.98, 1.57] 0.06     
Comorbidity 0.79 0.32 [0.42, 1.48] 0.32 0.87 0.36 [0.43, 1.76] 0.68 
Hypertension 1.03 0.39 [0.48, 2.21] 0.94     
Diabetes 0.71 0.59 [0.22, 2.26] 0.37     
Cardiovascular disease <0.01 >100  <0.01     
Pulmonary disease 0.61 0.59 [0.19, 1.94] 0.08     

HR: Hazard Ratio; SE: Standard error; 95 CI: 95 Confidence Interval. 
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Figure 2. Predicted survival proportion and 95% CI for the transitions from baseline to ICU, and from baseline to discharge. The 
measurements for the duration were days. The covariates were fever, dry cough, dyspnoea (shortness of breath), and comorbidity 
respectively for each row. The leftmost column (Panels A, C, E, and G) was the transitions from baseline to ICU. The rightmost column 
(Panels B, D, F, and H) was the transitions from baseline to discharge. 
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Cardiovascular disease had a statistically 
significant decrease rate (p < 0.01), but it also had a high 
standard error. 

In the multivariate Cox proportional hazards model 
that considered age and gender, fever (HR = 3.43, 95% 
CI = 1.21, 9.69), dry cough (HR = 3.20, 95% CI = 1.15, 
8.87), shortness of breath (HR = 7.62, 95% CI = 2.4, 
24.22), and comorbidity (HR = 4.58, 95% CI = 1.44, 
14.56) were related to cases transition from baseline to 
ICU care. Various factors were not associated with the 
survival time of discharge from baseline to discharge 
and from ICU care to discharge (p > 0.05). 

 
Discussion 

A total of 146 laboratory-confirmed symptomatic 
cases of COVID-19 were recorded in Guizhou province 
between the 21st of January and the 17th of February 
2020. Sixty-five patients (44.52%) had residence or 
travel history from Hubei province, and 15 (10.23%) 
patients had epidemiological exposed history outside 
the Guizhou province but not in the Hubei province 
within China. The remaining other 66 cases (45.21%) 
were their close contacts. Considering that no new cases 
have been reported in Guizhou province since 17th of 
February 2020, imported cases should be prioritised for 
subsequent prevention and control. The same is true for 
other provinces or countries. The proportion of gender 
was around 1:1. The median age of the patients was 

39.0 years (IQR = 27.75 years) ranging from 1 month 
to 87 years old, which was younger than those reported 
in the studies of Huang et al. (47.0 years) and Guan et 
al. (57.0 years) [5,6]. 

Consistent with recent studies, the most common 
signs at onset of illness involved fever (73, 51.05%) and 
dry cough (65, 45.45%). These findings are close to 
those reported by Guan et al. (fever 43.8%, cough 
67.8%) [6], but lower than the data reported by Zhang 
et al. (fever 91.7%, cough 75.0%) [7]. The other cases 
presented with fatigue (23, 16.55%), sore throat (32, 
22.54%), sputum production (32, 22.38%), headache 
(23, 16.08%), myalgia or arthralgia (13, 9.15%), 
shortness of breath (11, 7.75%), rhinorrhea (14, 9.79%), 
gastrointestinal symptoms (20, 13.99) and chest distress 
(13, 9.22%). The numbers were less than those in recent 
reports [7-9], probably due to the different inclusion 
criteria. Given the limitation of wards in some cities 
when overloaded, patients were only allowed to the 
hospitals if they have distinct symptoms and signs. 
Patients with mild symptom were admitted to the 
designated hospitals in Guizhou province, which could 
explain the lower death rate (1.37%) than the national 
official statistics of China (5.03%) [10] and the global 
data of WHO [11]. The mean and SD of leukocyte count 
and lymphocyte count were 5.68 ± 2.09 and 1.4 ± 0.76 
respectively, in which 28 (26.03%) of the patients had 
lymphocytopenia, consistent with the report of Turkey 

Table 4. Hazard ratios of univariate and multivariate models among cases transition from ICU care to discharge. 

Covariates Model 1 Model 2 
HR SE 95 CI p-value HR SE 95 CI p-value 

Gender         
Female vs. Male 0.18 0.42 [0.08, 0.41] 0.67 1.30 0.52 [0.47, 3.60] 0.58 
Age 0.97 0.02 [0.93, 1.01] 0.03 0.97 0.03 [0.91, 1.03] 0.16 
Exposure outside of Guizhou province 1.76 0.45 [0.73, 4.25] 0.18     
Symptoms         
Fever 1.92 0.51 [0.71, 5.22] 0.16 0.96 0.02 [0.92, 1.00] 0.01 
Dry cough 0.92 0.48 [0.36, 2.36] 0.87 0.53 0.64 [0.15, 1.86] 0.23 
Myalgia or arthralgia 3.47 0.55 [1.18, 10.2] < 0.01     
Fatigue 2.59 0.47 [1.03, 6.51] 0.05     
Sputum production 0.87 0.44 [0.37, 2.06] 0.75     
Sore throat 1.80 0.50 [0.68, 4.8] 0.12     
Headache 1.49 0.59 [0.47, 4.47] 0.23     
Rhinorrhea 0.96 0.75 [0.22, 4.18] 0.94     
Shortness of breath 1.65 0.48 [0.64, 4.23] 0.29 1.53 0.52 [0.55, 4.24] 0.34 
Gastrointestinal symptoms 0.91 0.63 [0.26,3.13] 0.83     
Chest distress 2.04 0.65 [0.57, 7.29] 0.07     
Blood test         
Leukocyte count 0.83 0.14 [0.63, 1.09] 0.21     
Lymphocyte count 0.86 0.44 [0.36, 2.04] 0.67     
Comorbidity 1.42 0.48 [0.55, 3.64] 0.51 2.20 0.58 [0.71, 6.68] 0.22 
Hypertension 1.05 0.44 [0.44, 2.49] 0.91     
Diabetes 1.08 0.56 [0.36, 3.24] 0.83     
Cardiovascular disease 1.89 0.65 [0.53, 6.76] 0.09     
Pulmonary disease 2.03 0.58 [0.65, 6.33] 0.07     

HR: Hazard Ratio; SE: Standard error; 95CI: 95 Confidence Interval. 
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(5.95 and 1.35 respectively) [12]. A total of 122 
(91.04%) patients had abnormal chest radiological 
features, which approached the discovery of Fang et al. 
(98%), Carotti et al. (97%) and Pan et al. (85.7%) [13-
15] but was higher than the data of Young et al. (33.0%) 
[16].  

Our results demonstrated that 30 (20.55%) severe 
patients needed ICU care or mechanical ventilation for 
supportive treatment, which was higher than the data 
reported by Surme [17]. The others (116, 79.45%) were 
non-severe cases. Different countries had variable 
proportion of patients admitted to ICU, namely, 7%-
26% in China, 5%-12% in Italy and the highest rate of 
81% in the United States [18-20]. In relation to ICU 
cases, 13 (43.33%) patients were 45-64 years old. 
Nineteen (19/146, 13.01%) of 30 ICU patients with 
comorbidities, including hypertension (12, 40.00%), 
diabetes (5, 16.67%), cardiovascular disease (5, 
16.67%) and pulmonary disease (4, 13.33%), consistent 
with the report of Huang et al. but lower than those in 
other current reports [5,21,22]. Despite that SARS-
CoV-2 infection causes around 80% mild illness, 19 
(19/30, 63.33%) of 30 ICU patients with comorbidities 
deteriorated into severe illness. A study in Saudi Arabia 
showed patients with comorbidities had a higher risk of 
developing ICU cases [23]. Hence, elders and patients 
with comorbidities should be paid close attention to. 

For survival analysis in the univariate Cox 
proportional hazards model, 12 of 21 covariates were 
associated with rates of cases transition from baseline 
to ICU care. Twelve covariates were risk factors of 
transition from mild illness to severe. Individuals with 
fever, dry cough and shortness of breath at the initial 
phase of COVID-19 were more likely to be admitted 
into ICU (HR = 3.30, 4.09, 6.47 respectively). For 
comorbidities (HR = 9.76), cardiovascular disease had 
the highest hazard ratio (HR = 17.47). The results of the 
two other transitions were notable, that is, 
cardiovascular disease for case transition from baseline 
to discharge had a statistically significant decreasing 
rate (p < 0.01). Hence, patients with cardiovascular 
disease had a longer course of the disease. However, the 
standard error was high mainly due to the uneven 
distribution of the non-ICU group. 

In the multivariate Cox proportional hazards model 
of survival analysis concerning age and gender, we 
observed that fever (HR = 3.43), dry cough (HR = 3.20), 
shortness of breath (HR = 7.62) and comorbidity (HR = 
4.58) were related to case transition from baseline to 
ICU care but were not associated with the survival time 
of discharge transition from baseline to discharge and 
from ICU care to discharge (p > 0.05), except that fever 

increased the course of the disease from ICU care to 
discharge. It reminded that fever might be a specific 
trigger of admission of ICU care when an individual has 
fever, dry cough, shortness of breath and comorbidity 
at the earliest date of symptoms onset. 

Guizhou province immediately prepared to deal 
with the rapidly spreading pandemic since the first case 
reported in China. The first case was discovered 
through active investigation in Guizhou province. All 
people from outside the Guizhou province were 
investigated for advance identification of groups at risk 
for COVID-19 infection. Patients with mild symptoms 
started intervention in designated hospitals, while 
patients with severe symptoms or required a ventilator 
and other supportive management were admitted to 
ICU in our province. The occurrence of local cases 
ended on February 17, 2020, and 144 patients were 
discharged from the hospitals, except for two 
individuals who died under mental and physical 
treatment. We were only highly concerned about people 
and cargo from overseas as well as people in medium- 
and high-risk areas. Under strict prevention and control, 
no local cases have occurred so far, which was the 
reason why the population size was relatively small. 
The global situation is still grim. Only by strict 
controlling it as soon as possible can we restore social 
economic development and people's daily life. 

 
Conclusions 

Several hints through this article. Firstly, 
approximately 50% of patients merely had fever on 
initial presentation, which was different from routine 
respiratory infectious diseases involving influenza, 
avian influenza, SARS-CoV and MERS-CoV [24-27]. 
Therefore, surveillance of elevated temperature cannot 
be the only way to screen patients with COVID-19. We 
found that 91.04% of the patients had abnormal chest 
radiological features, which could be considered, but 
complicated operation and high cost prompted us to 
conduct further exploration. Secondly, given of the 
incubation period of infection and asymptomatic status, 
innovative measures should be developed and unique 
projects should be conducted for control and prevention 
of infectious diseases. Thirdly, patients with severe 
illness should be paid more attention in current control 
and prevention protocols. On initial presentation, many 
patients did not have fever, but those with fever were 
more likely to be admitted to the ICU as well as those 
with comorbidity. Early detection, diagnosis and 
treatment could significantly reduce death and number 
of sufferers. Fourthly, a vaccine was developed. This 
progress emphasises the merit of discovering 
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fundamental scientific elements, regardless of they 
have apparent or immediate clinical applications [28]. 
SARS-CoV-2 that causes COVID-19 with high 
morbidity has aroused a global pandemic, but we have 
limited knowledge about it. Data should be discovered 
and published for advancement of studies to promote 
therapeutic effect and prevention. 

 
 
Acknowledgements 
This work was supported by the Guizhou Center for Disease 
Control and Prevention. We would like to acknowledge the 
persons who contributed to this investigation work for local 
CDC and designated hospitals of Guizhou province. We also 
thank my colleagues (Guanghai Yao, Yanping Huang, 
Xiaojun Gong, Dan Wang, Jie Sun, Hongwu Huang, Wei 
Nie, He Huang). This publication made use of the China 
Information System for Disease Control and Prevention 
website developed by China CDC. 
 
Funding 
This work was supported by Qian Ke He Support Plan 
[2021]-Normal 027, Science and Technology Fund of 
Guizhou Provincial Health Commission gzwjkj2020-1-196 
and Qian Ke He Support Plan [2021]-Normal 028. 
 
 
References 
1. Roujian L, Xiang Z, Juan L, Peihua N, Bo Y, Honglong W, 

Wenling W, Hao S, Baoying H, Na Z, Yuhai B, Xuejun M, 
Faxian Z, Liang W, Tao H, Hong Z, Zhenhong H, Weimin Z, 
Li Z, Jing C, Yao M, Ji W, Yang L, Jianying Y, Zhihao X, 
Jinmin M, William JL, Dayan W, Wenbo X, Edward CH, 
George FG, Guizhen W, Weijun C Weifeng S, Wenjie T (2020) 
Genomic characterisation and epidemiology of 2019 novel 
coronavirus: implications for virus origins and receptor 
binding. Lancet 395: 565-574. 

2. Cao Y, Li L, Feng Z, Wan S, Huang P, Sun X, Wen F, Huang 
X, Ning G, Wang W (2020) Comparative genetic analysis of 
the novel coronavirus (2019-nCoV/SARS-CoV-2) receptor 
ACE2 in different populations. Cell Discov 6: 11. 

3. Rabaan AA, Al-Ahmed SH, Haque S, Sah R, Tiwari R, Malik 
YS, Dhama K, Yatoo MI, Bonilla-Aldana DK, Rodriguez-
Morales AJ (2020) SARS-CoV-2, SARS-CoV, and MERS-
COV: A comparative overview. Infez Med 28: 174–184. 

4. World Health Organization (WHO) (2020) Coronavirus 
disease 2019 (COVID-19) situation report – 51. Available: 
https://www.who.int/docs/default-
source/coronaviruse/situation-reports/20200311-sitrep-51-
covid-19. Accessed 11 March 2020. 

5. Huang C, Wang Y, Li X, Ren L, Zhao J, Hu Y, Zhang L, Fan 
G, Xu J, Gu X, Cheng Z, Yu T, Xia J, Wei Y, Wu W, Xie X, 
Yin W, Li H, Liu M, Xiao Y, Gao H, Guo L, Xie J, Wang G, 
Jiang R, Gao Z, Jin Q, Wang J, Cao B (2020) Clinical features 
of patients infected with 2019 novel coronavirus in Wuhan, 
China. Lancet 395: 497–506. 

6. Guan WJ, Zhong NS (2020) Clinical Characteristics of Covid-
19 in China. Reply. N Engl J Med 382: 1861–1862. 

7. Zhang JJ, Dong X, Cao YY, Yuan YD, Yang YB, Yan YQ, 
Akdis CA, Gao YD (2020) Clinical characteristics of 140 
patients infected with SARS-CoV-2 in Wuhan, China. Allergy 
75: 1730–1741. 

8. Xu XW, Wu XX, Jiang XG, Xu KJ, Ying LJ, Ma CL, Li SB, 
Wang HY, Zhang S, Gao HN, Sheng JF, Cai HL, Qiu YQ, Li 
LJ (2020) Clinical findings in a group of patients infected with 
the 2019 novel coronavirus (SARS-Cov-2) outside of Wuhan, 
China: retrospective case series. BMJ 368: m606.  

9. Xu X, Yu C, Qu J, Zhang L, Jiang S, Huang D, Chen B, Zhang 
Z, Guan W, Ling Z, Jiang R, Hu T, Ding Y, Lin L, Gan Q, Luo 
L, Tang X, Liu J (2020) Imaging and clinical features of 
patients with 2019 novel coronavirus SARS-CoV-2. Eur J Nucl 
Med Mol Imaging 47: 1275–1280. 

10. National Health Commission of the People’s Republic of 
China (NHC) (2021) The latest Coronavirus disease 2019 
situation as of 24:00 July 13. Available: 
http://www.nhc.gov.cn/xcs/yqtb/202107/923f961757074387a
2d11647e5b6292d.shtml. Accessed 14 July 2021. 

11. World Health Organization (WHO) (2021) Coronavirus 
disease (COVID-19) Situation dashboard. Available: 
https://covid19.who.int/. Accessed 14 July 2021. 

12. Tuncer G, Surme S, Bayramlar OF, Karanalbant HK, Copur B, 
Yazla M, Zerdali E, Nakir IY, Cinar AR, Buyukyazgan A, Balli 
H, Kurekci Y, Simsek-Yavuz S, Sonmez MM, Sengoz G, 
Pehlivanoglu F (2021) National Early Warning Score 2 and 
laboratory predictors correlate with clinical deterioration in 
hospitalized patients with COVID-19. Biomark Med 15: 807–
820. 

13. Fang Y, Zhang H, Xie J, Lin M, Ying L, Pang P, Ji W (2020) 
Sensitivity of Chest CT for COVID-19: Comparison to RT-
PCR. Radiology 296: E115–E117. 

14. Carotti M, Salaffi F, Sarzi-Puttini P, Agostini A, Borgheresi A, 
Minorati D, Galli M, Marotto D, Giovagnoni A (2020) Chest 
CT features of coronavirus disease 2019 (COVID-19) 
pneumonia: key points for radiologists. Radiol Med 125: 636–
646. 

15. Pan Y, Guan H, Zhou S, Wang Y, Li Q, Zhu T, Hu Q, Xia L 
(2020) Initial CT findings and temporal changes in patients 
with the novel coronavirus pneumonia (2019-nCoV): a study 
of 63 patients in Wuhan, China. Eur Radiol 30: 3306–3309. 

16. Young BE, Ong SWX, Kalimuddin S, Low JG, Tan SY, Loh 
J, Ng OT, Marimuthu K, Ang LW, Mak TM, Lau SK, 
Anderson DE, Chan KS, Tan TY, Ng TY, Cui L, Said Z, 
Kurupatham L, Chen MI-C, Chan M, Vasoo S, Wang L-F, Tan 
BH, Lin RTP, Lee VJM, Leo Y-S, Lye DC, Singapore 2019 
Novel Coronavirus Outbreak Research Team (2020) 
Epidemiologic features and clinical course of patients infected 
with SARS-CoV-2 in Singapore. JAMA 323: 1488–1494. 

17. Surme S, Buyukyazgan A, Bayramlar OF, Cinar AK, Copur B, 
Zerdali E, Tuncer G, Balli H, Nakir IY, Yazla M, Kurekci Y, 
Pehlivanoglu F, Sengoz G (2021) Predictors of intensive care 
unit admission or mortality in patients with Coronavirus 
disease 2019 pneumonia in Istanbul, Turkey. Jpn J Infect Dis 
74: 458–464. 

18. Zhou P, Yang XL, Wang XG, Hu B, Zhang L, Zhang W, Si 
HR, Zhu Y, Li B, Huang CL, Chen HD, Chen J, Luo Y, Guo 
H, Jiang RD, Liu MQ, Chen Y, Shen XR, Wang X, Zheng XS, 
Zhao K, Chen QJ, Deng F, Liu LL, Yan B, Zhan FX, Wang 
YY, Xiao GF, Shi ZL (2020) A pneumonia outbreak associated 
with a new coronavirus of probable bat origin. Nature 579: 
270–273. 



Gou et al. – A survival analysis of COVID-19      J Infect Dev Ctries 2022; 16(1):32-40. 

40 

19. Livingston E, Bucher K (2020) Coronavirus Disease 2019 
(COVID-19) in Italy. JAMA 323: 1335. 

20. Arentz M, Yim E, Klaff L, Lokhandwala S, Riedo FX, Chong 
M, Lee M (2020) Characteristics and outcomes of 21 critically 
ill patients with COVID-19 in Washington State. JAMA 323: 
1612–1614. 

21. Chen N, Zhou M, Dong X, Qu J, Gong F, Han Y, Qiu Y, Wang 
J, Liu Y, Wei Y, Xia J, Yu T, Zhang X, Zhang L (2020) 
Epidemiological and clinical characteristics of 99 cases of 
2019 novel coronavirus pneumonia in Wuhan, China: a 
descriptive study. Lancet 395: 507–513. 

22. Wang D, Hu B, Hu C, Zhu F, Liu X, Zhang J, Wang B, Xiang 
H, Cheng Z, Xiong Y, Zhao Y, Li Y, Wang X, Peng Z (2020) 
Clinical characteristics of 138 hospitalized patients with 2019 
Novel Coronavirus-infected pneumonia in Wuhan, China. 
JAMA 323: 1061–1069. 

23. Ejaz H, Alsrhani A, Zafar A, Javed H, Junaid K, Abdalla AE, 
Abosalif KOA, Ahmed Z, Younas S (2020) COVID-19 and 
comorbidities: deleterious impact on infected patients. J Infect 
Public Health 13: 1833–1839. 

24. Fleming D (2005) Influenza pandemics and avian flu. BMJ 
331: 1066–1069. 

25. Leung WK, To K-F, Chan PKS, Chan HLY, Wu AKL, Lee N, 
Yuen KY, Sung JJY (2003) Enteric involvement of severe 
acute respiratory syndrome-associated coronavirus infection. 
Gastroenterology 125: 1011–1017. 

26. Lee N, Hui D, Wu A, Chan P, Cameron P, Joynt GM, Ahuja 
A, Yung MY, Leung CB, To KF, Lui SF, Szeto CC, Chung S, 
Sung JJY (2003) A major outbreak of severe acute respiratory 
syndrome in Hong Kong. N Engl J Med 348: 1986–1994. 

27. Assiri A, McGeer A, Perl TM, Price CS, Al Rabeeah AA, 
Cummings DAT, Alabdullatif ZN, Assad M, Almulhim A, 
Makhdoom H, Madani H, Alhakeem R, Al-Tawfiq JA, Cotten 
M, Watson SJ, Kellam P, Zumla AI, Memish ZA, KSA MERS-
CoV Investigation Team (2013) Hospital outbreak of Middle 
East respiratory syndrome coronavirus. N Engl J Med 369: 
407–416.  

28. Marian AJ (2021) Current state of vaccine development and 
targeted therapies for COVID-19: impact of basic science 
discoveries. Cardiovasc Pathol 50: 107278. 

 
Corresponding author 
Yan Huang, MD 
Guizhou Center for Disease Control and Prevention, Guiyang 
550004, Guizhou Province, China. 
Phone: +86 0851-86819238 
Fax: +86 0851-86819238 
Email: cdchuangyan@163.com 
 
Conflict of interests: No conflict of interests is declared. 

 


	Introduction
	Methodology
	Data sources and collection
	Diagnostic criteria
	Statistical analysis

	Results
	Discussion
	Conclusions
	Acknowledgements
	Funding
	References
	Corresponding author


