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Abstract: Objective:  The outbreak of coronavirus disease 2019 (COVID-19) in China has been
basically controlled. However, the global epidemic of COVID-19 is worsening. We
established a method to estimate instant case fatality rate and cure rate of COVID-19
in China.
Methods:  We collected 81907 confirmed cases released officially by Chinese
authorities from Dec 8, 2019 to April 18, 2020. The estimated diagnosis dates of
deaths and cured cases were calculated based on median cure time or median death
time of individual cases. Afterward, instant fatality rate was calculated according to the
number of deaths and cured cases on the same estimated diagnosis date.
Results:  In China, the instant case fatality rate of COVID-19 was 3.8-14.6% from Jan 1
to Jan 17, and then gradually declined and stabilized at 5.7% in April. The average
case fatality rate in China was 6.1%±2.9%. While, the case fatality rate was 1.0±0.4%
in China except Hubei. The cure rates of COVID-19 were 93.9%±2.9% in China, and
stabilized at 94.3%, while it was 99.0%±0.4% in China except Hubei.
Conclusion:  The instant case fatality rate of COVID-19 in China was much higher than
that in China except Hubei. The case fatality rate of COVID-19 in China was
underestimated.
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Comments: Can you update the data with the newest mortality data from China? 

Yesterday a local government taskforce in Wuhan charged with virus prevention added 

1,290 fatalities to the city’s toll, taking the confirmed count to 3,869 from a previously 

reported 2,579. 

Response: Thanks for your comments. We have update the data depending on the 

government taskforce of Wuhan up to April 18, 2020. 

 

“Results: In China, the instant case fatality rate of COVID-19 was 3.8-14.6% from Jan 

1 to Jan 17, and then gradually declined and stabilized at 5.7% in April. The average 

case fatality rate in China was 6.1%±2.9%. While, the case fatality rate was 1.0±0.4% 

in China except Hubei. The cure rates of COVID-19 were 93.9%±2.9% in China, and 

stabilized at 94.3%, while it was 99.0%±0.4% in China except Hubei.”(P3, line 58-62) 

 

“As of April 19, 2020, the number of confirmed COVID-19 cases has passed 2,160,000 

worldwide (Organization, 2020a).” (P4, line 72-73) 

 

“The number of daily newly confirmed cases was less than 30 from April 16 to 18.” 

(P9, line 196) 

 

“In China except Hubei, the number of cured cases was less than that in China, and its 

peak appeared in mid-February, gradually decreased to the end of March, and had a 

growing tendency in April(Figure 2B). In China, the deaths began to increase from mid-
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January to late January in 2020, and peak at 254 cases on Feb 12, gradually decreased, 

and then less than 10 from mid-March to mid-April.” (P9, line 201-206) 

 

“Up to April 18, 2020, there were 82735 confirmed cases, 77062 cured cases and 4632 

deaths in China and only approximately 18%, 18%, and 2.6% of them (14607 

confirmed cases, 13555 cured cases and 120 deaths) were in China except Hubei.” (P9, 

line 214-216) 

 

“At April 17, the government taskforce of Wuhan charged with virus prevention added 

325 confirmed cases and 1290 deaths, and decreased 965 cured cases in the city, taking 

the confirmed count to 3869 from a previously reported 2579, the deaths count to 50333 

from 50008, and cured count to 46335 from 47300 up to April 16, 2020.” (P10, line 

225-228) 

 

“However, depending on the corrected data reported by the government taskforce of 

Wuhan at April 17, the case fatality rate was increased to 5.7% from previously 

estimated 4.2%. The average case fatality rate in China was 6.1±2.9%.” (P11, line 225-

228) 

 

“However, depending on the corrected data reported by the government taskforce of 

Wuhan, the cure rate was decreased to 94.3% from previously estimated 95.9%. The 

average instant cure rate of COVID-19 in China was 93.9%±2.9%.” (P12, line 276-277) 
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“The average cure rate reached 99.0%±0.4%.” (P12, line 281) 

 

“As of April 18, 2020, the numbers of deaths with COVID-19 were 4632, and 120 in 

China, and China outside Hubei, respectively. The population of China and Hubei 

Province are 1.40 billion and 59.27 million. The mortality rates of COVID-19 were 

0.33/100,000 in China and 0.009/100,000 in China except Hubei, respectively.” (P12, 

line 286-289) 

 

“We collected 82735 confirmed COVID-19 cases in China. The majority of the 

confirmed cases (82%) in China are mainly from Hubei Province.” (P13, line 302-303) 

 

“However, depending on the corrected data reported by the government taskforce of 

Wuhan at April 17, the case fatality rate was increased to 5.7% from previously 

estimated 4.2%. The average case fatality rate in China was 6.1 %.” (P14, line 327-330) 

 

“The cure rate and fatality rate are opposite competitive pairs. The average instant cure 

rate of COVID-19 in China was 93.9%. Depending on the characteristics of the change 

in the instant cure rate of COVID-19 in China, the instant cure rate tended to be stable 

at 95.9%. However, depending on the corrected data reported by the government 

taskforce of Wuhan at April 17, the cure rate was decreased to 94.3% from previously 

estimated 95.9%.” (P14, line 332-337) 
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“In China the case fatality rate was ranged from 3.8% to 14.6%, and stabilized at 

5.7% in April. The average case fatality rate in China was 6.1%. The cure rate was 94.3% 

in April. While, in China except Hubei the case fatality rate, and the cure rate of 

COVID-19 was 1% and 99%, respectively.” (P15, line 348-353) 
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Manuscript Number: THEIJID-D-20-00950 

Article Title: Estimating instant case fatality rate of COVID-19 in China 

 

Dear Dr. Eskild Petersen,  

 

We greatly appreciate the comments by you and the reviewer on our manuscript 

THEIJID-D-20-00950. We have updated data depending on the government taskforce 

of Wuhan up to April 18, 2020. We hope that with these explain and alterations, you 

will find that our manuscript meets your approval for publication in The International 

Journal of Infectious Diseases. 

 

Lei Cao 

Department of Pharmacology, School of Basic Medical Sciences,  

Xi’an Jiaotong University Health Science Center,  

Xi’an, Shaanxi 710061, P.R. China 

Email: leicao@mail.xjtu.edu.cn 

 

 

Cover Letter
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We recommended reviewers as follows: 

Chanaka N. Kahathuduwa, PhD, Department of Laboratory Science and Primary 

Care, Texas Tech University Health Sciences Center, Lubbock, Texas, USA. 

Email: chanaka.kahathuduwa@ttuhsc.edu 

This scientist is an expert in the field of Case-Fatality Rats of COVID-19. 

 

Graziano Onder, MD, PhD, Department of Cardiovascular, Endocrine-Metabolic 

Diseases and Aging, Istituto Superiore diSanità, Via Giano della Bella, 34-0161 Roma, 

Italy.  

Email: graziano.onder@iss.it 

This scientist is an expert in the field of Case-Fatality Rats of COVID-19. 

 

Manuel Battegay, MD, Division of Infectious Diseases & Hospital Epidemiology, 

University Hospital Basel, University of Basel, Switzerland 

Email: manuel.battegay@usb.ch 

This scientist is an expert in the field of Case-Fatality Rats of COVID-19. 

 

Dechang Chen, Department of Critical Care Medicine, Ruijin Hospital North, Shanghai 

Jiao Tong University School of Medicine, No 999, Xiwang Road, Jiading District, 

Shanghai 201801, China  

Email: 18918520002@189.cn 

This scientist is an expert in the field of epidemiology. 

 

Xue-Jie Yu, M.D., Ph.D. Wuhan University School of Health Sciences, State Key 

Laboratory of Virology, Wuhan University, Wuhan, Hubei Province, China. 

E-mail: yuxuejie@whu.edu.cn 

This scientist is an expert in the field of Case-Fatality Rats of COVID-19. 
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 A new method of estimating the instant case fatality rate of COVID-19 was 

established. 

 The average case fatality rate in China was 6.1%±2.9%, and it finally stabilized at 

5.7% in April; while it was 1% in China except Hubei.  

 The fatality rate of COVID-19 in China was underestimated. 
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3 
 

ABSTRACT 48 

 49 

Objective: The outbreak of coronavirus disease 2019 (COVID-19) in China has been 50 

basically controlled. However, the global epidemic of COVID-19 is worsening. We 51 

established a method to estimate instant case fatality rate and cure rate of COVID-19 52 

in China.  53 

Methods: We collected 82735 confirmed cases released officially by Chinese 54 

authorities from Dec 8, 2019 to April 18, 2020. The estimated diagnosis dates of deaths 55 

and cured cases were calculated based on median cure time or median death time of 56 

individual cases. Afterward, instant fatality rate was calculated according to the number 57 

of deaths and cured cases on the same estimated diagnosis date.  58 

Results: In China, the instant case fatality rate of COVID-19 was 3.8-14.6% from Jan 59 

1 to Jan 17, and then gradually declined and stabilized at 5.7% in April. The average 60 

case fatality rate in China was 6.1%±2.9%. While, the case fatality rate was 1.0±0.4% 61 

in China except Hubei. The cure rates of COVID-19 were 93.9%±2.9% in China, and 62 

stabilized at 94.3%, while it was 99.0%±0.4% in China except Hubei.  63 

Conclusion: The instant case fatality rate of COVID-19 in China was much higher than 64 

that in China except Hubei. The case fatality rate of COVID-19 in China was 65 

underestimated.  66 

 67 

Keywords: COVID-19; case fatality rate; cure rates; China 68 

 69 

  70 
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Introduction 71 

Coronavirus disease 2019 (COVID-19) caused by 2019-novel coronavirus (2019-72 

nCoV) is being concerned greatly. As of April 19, 2020, the number of confirmed 73 

COVID-19 cases has passed 2,160,000 worldwide (Organization, 2020a). More than 74 

82,000 cases were confirmed and more than 4,600 cases have died in China. At present, 75 

the outbreak in China has been essentially controlled. More than 100 countries are now 76 

facing and dealing with COVID-19 epidemic around the world such as America, Spain, 77 

Italy, Germany Iran, France, the United Kingdom and South Korea，etc. 78 

For an unprecedented epidemic such as COVID-19, it is important to assess its 79 

hazards. The case fatality rate is the ratio of the number of deaths dividing by the 80 

number of confirmed cases over a certain period of time, which is the most direct index 81 

to reflect the lethality of the disease. Since the occurrence of the epidemic in China, 82 

case fatality rates of COVID-19 have been examined in many literature. However, the 83 

literature on case fatality rates of COVID-19 has several limitations. When a pandemic 84 

is still ongoing, the resulting number (the number of deaths dividing by the number of 85 

confirmed cases), called naive case fatality rate, does not represent the true case fatality 86 

rate (Kucharski and Edmunds, 2014). One reason is ignoring patients who are still 87 

hospitalized. The outbreak is not over so the numbers of confirmed cases, cured cases 88 

and deaths are still subject to change. Hospitalized patients will be either recover or die 89 

in the future. Huang CL et al reported that 41 confirmed patients had been discharged, 90 

6 patients died (15%), and the remaining 7 patients were still hospitalized (Huang et al., 91 

2020). Wang D et al. reported that 47 of 138 confirmed cases were discharged and 6 92 

deaths of them (4.3%), and the remaining 85 patients were still hospitalized in Wuhan, 93 

China(Wang D. et al., 2020). The characteristics of 72314 patient reported in China’ 94 

Infectious Disease Information System were analyzed. Among 44672 confirmed cases, 95 
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a total of 1023 deaths occurred with a case-fatality rate of 2.3%(Zhang, 2020). However, 96 

there were still 38909 hospitalized cases among 44672 confirmed cases. There is a large 97 

deviation in the COVID-19 case fatality rates from the current literature and official 98 

announcements (Battegay et al., 2020). Therefore, it is unreasonable to integrate all 99 

hospitalized patients into the denominator to calculate the case fatality. Another reason 100 

is that the death dates are later than the diagnosis dates during the period of the outbreak, 101 

which could increase the error of the estimation of case fatality rate. These two reasons 102 

will lead to underestimate the case fatality rates of COVID-19 when the epidemic is 103 

still ongoing. China is the first affected and the first recovery country in the outbreak. 104 

The unsuccessful estimation of the case fatality rate of COVID-19 may have a 105 

considerable impact on global epidemic prevention, and make the global pandemic 106 

worse. 107 

The WHO is calling on every country to act with speed, scale and clear-minded 108 

determination. Estimating and predicting the case fatality rate are very important to 109 

assess the hazards of COVID-19 in epidemiology, which might provide the basis for 110 

the formulation of public security strategies, the allocation of health resources and the 111 

adjustment of medical treatment work. It might also be helpful to make decisions for 112 

governments and understanding for the public.  113 

In the present study, we established a method to estimate the instant case fatality 114 

rate of COVID-19 in China, including or excluding Hubei Province. The method was 115 

expected to avoid the interferences of hospitalized cases and the delay of cure dates or 116 

death dates. The estimation of a more accurate fatality rate of COVID-19 has a 117 

significant role in providing a basis for the prevention and control of the infectious 118 

disease. 119 

 120 

javascript:;
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Methods 121 

Data sources and collection 122 

 123 

The accumulated data of COVID-19 cases in China from Dec 8, 2019 to April 18, 124 

2020 were collected from the websites of the National Health Commissions of the 125 

People’s Republic of China (http://www.nhc.gov.cn/xcs/xxgzbd/gzbd_index.shtml), 126 

Health Commissions of Hubei Province (http://wjw.hubei.gov.cn/fbjd/dtyw), and 127 

Health Commissions of Wuhan City (http://wjw.wh.gov.cn/front/web/list3rd/yes/802). 128 

We also collected 141 individual deaths and 580 individual cured cases, which had 129 

detailed treatment history including information about diagnosis dates, discharge dates 130 

and death dates.  131 

 132 

Research design and data analysis  133 

 134 

The case fatality rate is defined as the percentage of deaths in the total number of 135 

confirmed cases of COVID-19. After treatment, the confirmed patients had two 136 

endpoints: either cure or death, which would occur on dates later than their confirmed 137 

cure time and death time. In order to estimate the case fatality rate, firstly the cure time, 138 

and death time, then confirmed dates of cured cases and deaths should be calculated.  139 

The data consisted of the number of new confirmed cases (Ni), the number of new 140 

cured cases (Ci), the number of new deaths (Di), the number of cumulative confirmed 141 

cases (CDi), the number of cumulative cured cases (CCi) and the number of cumulative 142 

deaths (Cdi) per day (i).  143 

 144 

Cure time (TC) was the period from diagnosis date (DD) to discharge date (DS). 145 

Death time (TD) was the period from DD to death date (Dd).  146 

http://www.nhc.gov.cn/xcs/xxgzbd/gzbd_index.shtml
http://wjw.hubei.gov.cn/fbjd/dtyw
http://wjw.wh.gov.cn/front/web/list3rd/yes/802
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TC = DS – DD 147 

TD = Dd – DD 148 

The TC of 580 cured cases and TD of 141 individual deaths were analyzed to obtain 149 

the mean cure time (MTC) and mean death time (MTD). Based on MTC or MTD, the 150 

diagnosis dates of cure cases and deaths were estimated respectively. We assumed that 151 

the cured patients experienced MTC after diagnosis. The estimated diagnosis date (DeD) 152 

of cured patients should be the date on MTC before the announced cure date.  153 

DeD of cured cases = DS- MTC 154 

We assumed that the dead patients experienced a course of MD after diagnosis. The 155 

estimated diagnosis date (DeD) of death should be the date on MTD before the 156 

announced death date (Figure 1).   157 

DeD of death = Dd - MTD 158 

The number of cumulative cured cases on DeD was set as CCei. The number of 159 

cumulative deaths toll on DeD was set as Cdei. On the same estimated diagnosis date 160 

(DeD), the number of cumulative confirmed cases (CDei) was equal to the sum of the 161 

number of cumulative cured cases (CCei) and the number of cumulative deaths toll 162 

(Cdei).   163 

CDei = CCei + Cdei 164 

The daily case fatality rate (CFRi) was equal to the number of cumulative deaths 165 

(Cdei) divided by the number of cumulative confirmed cases (CDei) on the same 166 

estimated diagnosis date. 167 

CFRi = Cdei / CDei ×100% 168 

The daily cure rate (CRi) was equal to the number of cumulative cured cases (CCei) 169 

divided by the number of cumulative confirmed cases (CDei) on the same estimated 170 

diagnosis date. 171 
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CRi= CCei / CDei ×100% 172 

 173 

Statistical analysis 174 

 175 

Excel 2016 and GraphPad Prism 8 were used to record, calculate, analyze data, and 176 

draw. The unit of time for the data collection of epidemic disease cases is one day. A 177 

Gaussian distribution was used to analyze the characteristics of the cure time and death 178 

time obtained from 580 cured cases and 141 individual deaths.  179 

 180 

Results 181 

Daily newlyly confirmed cases of COVID-19 182 

 183 

Figure 2 shows the curves of daily newly confirmed cases of COVID-19 reported 184 

in China and China except Hubei Province. The initial confirmed cases appeared on 185 

Dec 8, 2019, in China and on Jan 19, 2020, in China except Hubei. The number of daily 186 

newly confirmed cases in China increased from early January, 2020, peaked in the first 187 

half of February, and then gradually dropped (Figure 2A). The percentage of the daily 188 

newly confirmed cases of China except Hubei and China was over 50% from Jan 18 to 189 

Jan 26 and then sustained a downward trend. After January, the daily numbers of newly 190 

confirmed cases in China except Hubei were much less than those in China. The number 191 

of daily newly confirmed cases was less than 30 in the middle of March, but had a 192 

growing tendency from the end of March to April. The number of daily newly 193 

confirmed cases was less than 30 from April 16 to 18. Moreover, the increased cases 194 

were mainly from China except Hubei. The cured cases in China initially occurred on 195 

Jan 3, 2020, continued to increase in the second half of January half and the first half 196 

of February, and achieved a peak at the end of February. In China except Hubei, the 197 

javascript:;
javascript:;
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number of cured cases was less than that in China, and its peak appeared in mid-198 

February, gradually decreased to the end of March, and had a growing tendency in April 199 

(Figure 2B). In China, the deaths began to increase from mid-January to late January in 200 

2020, and peak at 254 cases on Feb 12, gradually decreased, and then less than 10 from 201 

mid-March to mid-April. While the death toll in China except Hubei had no obvious 202 

change in the range of 0-8 cases per day from late January to April (Figure 2C). The 203 

average numbers of daily newly confirmed cases, daily newly cured cases and daily 204 

new deaths in China except Hubei were 109 cases, 101cases, and 1 case, respectively, 205 

which far decreased compared with those in China (630, 731, and 32 cases).  206 

 207 

Cumulative cases of COVID-19 208 

 209 

The curves of daily cumulative cases of COVID-19 are shown in Figure 3. Up to 210 

April 18, 2020, there were 82735 confirmed cases, 77062cured cases and 4632 deaths 211 

in China and only approximately 18%, 18 %, and 2.6% of them (4632 confirmed cases, 212 

13555 cured cases and 120 deaths) were in China except Hubei. The cumulative 213 

confirmed cases and the cumulative cured cases followed an “s” curve increase. 214 

The increase in cumulative confirmed cases began in early January, accelerated from 215 

mid-January to February, and stabilized at March. The increase in cumulative cured 216 

cases began in mid-January, accelerated from February to early March, and 217 

gradually stabilized at the end of March. The increase in the cumulative death toll began 218 

in mid-January, accelerated in early February, slowed down in late February, and 219 

stabilized from March to April. In China except Hubei, the increase in the cumulative 220 

confirmed, cured, and dead cases occurred later and less than in China. At April 17, the 221 

government taskforce of Wuhan charged with virus prevention added 325 confirmed 222 

javascript:;
javascript:;
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cases and 1290 deaths, and decreased 965 cured cases in the city, taking the confirmed 223 

count to 3869 from a previously reported 2579, the deaths count to 50333 from 50008, 224 

and cured count to 46335 from 47300 up to April 16, 2020. 225 

  226 

Death time and cure time   227 

  228 

According to the diagnosis dates and death dates of 141 death cases, the death time 229 

from diagnosis to death was calculated. The mean death time, median death time, and 230 

quartile spacing of COVID-19 were 9.75±7.2 days, 8 days, and 11 days, respectively. 231 

The cure time from diagnosis dates to discharge dates was also calculated based on the 232 

diagnosis dates and discharge dates of 580 cured cases infected with COVID-19. The 233 

curve of cure time for COVID-19 patients displayed a left skewed distribution with a 234 

skewness of 1.09±0.10. The mean cure time was 14.6±6.7 days with a 95% confidence 235 

interval (6.9-21.0), and the median cure time was 13 days. Based on the proportion of 236 

cumulative confirmed cases who are cured, we estimated that the median cure time of 237 

COVID-19 in the country was 15 days. 238 

 239 

The diagnosis dates of deaths and cured cases 240 

 241 

Based on the median death time of 8 days obtained from individual death, we 242 

estimated the DeD of deaths, which was equal to the death date reported on daily case 243 

notification data minus 8 days. Based on the results of the median cure time of 15 days, 244 

the DeD of cured cases was estimated to be the discharge date on daily case notification 245 

data minus 15 days. The curves of the numbers of cumulative deaths, cumulative cured 246 

cases and the sum of cumulative deaths, and cumulative cured cases of COVID-19 on 247 
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the estimated diagnosis dates in China and China except Hubei was shown in Figure 4.  248 

 249 

Case fatality rates of COVID-19 250 

 251 

Depending on the estimated diagnosis dates on the same day of death and cured 252 

cases, the instant case fatality rate and cure rate of COVID-19 in China and China 253 

except Hubei were calculated and are shown in Figure 5. In China, the instant case 254 

fatality rate of COVID-19 was ranged from 3.8% to 14.6%. The case fatality rate was 255 

less than 10% (3.8-9.1%) from Jan 1 to Jan 13, 2020, continuously increased to 14.6% 256 

on Jan 17, and then gradually declined and stabilized at 4.2% on April 7, which is an 257 

estimated diagnosis date. However, depending on the corrected data reported by the 258 

government taskforce of Wuhan at April 17, the case fatality rate was increased to 5.7% 259 

from previously estimated 4.2%. The average case fatality rate in China was 6.1±2.9%. 260 

The case fatality rate of COVID-19 in China except Hubei was 0.5% to 3.4% in the 261 

early stage from Feb 15 to Mar 25. Thereafter, the case fatality rate tended to be stable 262 

and less than 1%. The average case fatality rate in China except Hubei was 1.0±0.4%. 263 

The case fatality rate of COVID-19 in China except Hubei was obviously lower than 264 

that of China.   265 

 266 

Cure rates of COVID-19 267 

 268 

The instant cure rate of COVID-19 in China was high at 95% in early January, 269 

gradually declined to 85.5% in the middle of January, and then slowly increased and 270 

stabilized at nearly 95.9% on April 7, which is an estimated diagnosis date(Figure 5A). 271 

However, depending on the corrected data reported by the government taskforce of 272 

Wuhan, the cure rate was decreased to 94.3% from previously estimated 95.9%. The 273 
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average instant cure rate of COVID-19 in China was 93.9%±2.9%. The instant cure rate 274 

of COVID-19 in China except Hubei was ranged from 96.6% to 98.9% in early stage 275 

from Feb 15 to Feb 23, and then remained at the high level of 99.1%. The average cure 276 

rate reached 99.0%±0.5%. The cure rate of COVID-19 in China except Hubei was 277 

obviously higher than one in China. 278 

 279 

Mortality rate of COVID-19 280 

 281 

As of April 18, 2020, the numbers of deaths with COVID-19 were 4632, and 120 282 

in China, and China outside Hubei, respectively. The population of China and Hubei 283 

Province are 1.40 billion and 59.27 million. The mortality rates of COVID-19 were 284 

0.33/100,000 in China and 0.009/100,000 in China except Hubei, respectively.  285 

 286 

Discussion  287 

The current outbreak of COVID-19 has become a pandemic and the global 288 

outbreak is getting worse. The assessment of hazards of the outbreak is important to its 289 

hazard assessment. However, the high proportion of hospitalized patients and the 290 

intervals between diagnosis dates and death dates or cure dates increased the deviation 291 

of the estimation of the case fatality rate during the outbreak, especially in the 292 

early stage. Based on the average death time and average cure time, we speculated the 293 

endpoint (cure and death) of the confirmed cases on the estimated diagnosis date, and 294 

obtained the case fatality rate and cure rate and of COVID-19. The new estimated 295 

method can avoid the interference of hospitalized cases and the delay of cure dates or 296 

death dates. 297 
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We collected 82735 confirmed COVID-19 cases in China. The majority of the 298 

confirmed cases (82%) in China are mainly from Hubei Province. Hence, we analyzed 299 

the characteristics of COVID-19 cases in China and China except Hubei. The number 300 

of daily newly confirmed cases in China increased from early January, 2020. In order 301 

to block the route of transmission, the government of China announced traffic control, 302 

robust containment and control activities. The spread of the virus was slowed through 303 

the implementation of the blockade(Organization, 2020b). The outbreak has been 304 

basically controlled in China in March.  305 

In brief, on February 17, WHO’s director general said that patients with COVID-306 

19 have a “mild disease and will recover” and that it is fatal in 2% of reported cases. 307 

The Novel Coronavirus Pneumonia Emergency Response Epidemiology Team reported 308 

that the case fatality rate of COVID-19 was approximately 2.3% depending on 1023 309 

deaths among 44672 confirmed cases. However, 54% of patients were still hospitalized, 310 

some of whom died in the future. The case fatality rate of COVID-19 may be 311 

underestimated.  312 

In this study, we assumed that the cured patients or the dead patients experienced 313 

a period, cured time or death time after diagnosis. Based on media cure or death time 314 

obtained from individual cases, the estimated diagnosis dates of cure cases and deaths 315 

were speculated. Using the number of deaths and cured cases on the same estimated 316 

diagnosis date to calculate daily case fatality rate could not only avoid the interference 317 

of hospitalized cases and time delay of, which reflect the actual situation of deaths. The 318 

instant case fatality rate of COVID-19 in China continuously increased from 4% to 15% 319 

in mid-Jan, 2020. Since then, the treatment concept and methods have been, the 320 

treatment level has improved, and the treatment procedure has become increasingly e 321 

standardized. The case fatality rate gradually declined and stabilized at 4.2%. However, 322 



Page 23 of 56

Jo
ur

na
l P

re
-p

ro
of

14 
 

depending on the corrected data reported by the government taskforce of Wuhan at 323 

April 17, the case fatality rate was increased to 5.7% from previously estimated 4.2%. 324 

The average case fatality rate in China was 6.1 %. The case fatality rate of COVID-19 325 

in China except Hubei was 1%, which is lower than that in the country.  326 

The cure rate and fatality rate are opposite competitive pairs. The average instant 327 

cure rate of COVID-19 in China was 93.9%. Depending on the characteristics of the 328 

change in the instant cure rate of COVID-19 in China, the instant cure rate tended to be 329 

stable at 95.9%. However, depending on the corrected data reported by the government 330 

taskforce of Wuhan at April 17, the cure rate was decreased to 94.3% from previously 331 

estimated 95.9%. The cure rate of COVID-19 in China except Hubei was approximately 332 

99%.  333 

Of course, this study has its limitations. The selection of cure time and death time 334 

could affect the veracity. Increasing the number of individual deaths and cured cases 335 

could decrease the deviation from reality. In addition, we use a median time of deaths 336 

and cured cases. However, the death time and cure time may be different on different 337 

days.  338 

 339 

Conclusions 340 

We established a method to estimate the case fatality rate and the cure rate. This 341 

method avoided the interferences of hospitalized cases and the delay of cure dates or 342 

death dates. In China the case fatality rate was ranged from 3.8% to 14.6%, and 343 

stabilized at 5.7% in April. The average case fatality rate in China was 6.1%. The cure 344 

rate was 94.3% in April. While, in China except Hubei the case fatality rate, and the 345 

cure rate of COVID-19 was 1% and 99%, respectively. 346 

  347 
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Figure legends 382 

 383 

 384 

Figure 1. The relationship of estimated diagnosis date and date on case notification of 385 

deaths and cured cases. 386 

 387 

Figure 2. The daily newly cases of COVID-19 in China and China except Hubei 388 

Province. A: daily newly confirmed cases; B: daily newly cured cases; C: daily new 389 

deaths. 390 

 391 

Figure 3. The daily variation curve of cumulative cases of COVID-19 in China (A) and 392 

China except Hubei Province (B).  393 

Figure 4. The number of deaths and cured cases on the estimated diagnosis dates of 394 

COVID-19 in China (A) and China except Hubei (B).  395 

 396 

Figure 5. The instant fatality rates and cure rates of COVID-19 in China (A) and China 397 

except Hubei (B).  398 

 399 

  400 
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 401 

 402 
Figure 1. The relationship of estimated diagnosis date and date on case notification of 403 

deaths and cured cases.404 
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 405 

  406 

Figure 2. The daily newly cases of COVID-19 in China and China except Hubei 407 

Province. A: daily newly confirmed cases; B: daily newly cured cases; C: daily new 408 

deaths. 409 
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 410 

 411 

Figure 3. The daily variation curve of cumulative cases of COVID-19 in China (A) and 412 

China except Hubei Province (B). 413 

  414 
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  415 

 416 

Figure 4. The number of deaths and cured cases on the estimated diagnosis dates of 417 

COVID-19 in China (A) and China except Hubei (B). 418 

  419 
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  420 

 421 

Figure 5. The instant fatality rates and cure rates of COVID-19 in China (A) and China 422 

except Hubei (B).  423 

 424 
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ABSTRACT 48 

 49 

Objective: The outbreak of coronavirus disease 2019 (COVID-19) in China has been 50 

basically controlled. However, the global epidemic of COVID-19 is worsening. We 51 

established a method to estimate instant case fatality rate and cure rate of COVID-19 52 

in China.  53 

Methods: We collected 8273581907 confirmed cases released officially by Chinese 54 

authorities from Dec 8, 2019 to April 918, 2020. The estimated diagnosis dates of 55 

deaths and cured cases were calculated based on median cure time or median death 56 

time of individual cases. Afterward, instant fatality rate was calculated according to 57 

the number of deaths and cured cases on the same estimated diagnosis date.  58 

Results: In China, the instant case fatality rate of COVID-19 was 3.8-14.6% from Jan 59 

1 to Jan 17, and then gradually declined and stabilized at 5.7% in April4.1% in March. 60 

The average case fatality rate in China was 6.1%±2.9%6.5%±3.0%. While, the case 61 

fatality rate was 1.0±0.54% in China except Hubei. The cure rates of COVID-19 were 62 

93.9%±2.9%93.5%±3.0% in China, and stabilized at 94.3%95.9%, while it was 63 

99.0%±0.54% in China except Hubei.  64 

Conclusion: The instant case fatality rate of COVID-19 in China was much higher 65 

than that in China except Hubei. The case fatality rate of COVID-19 in China was 66 

underestimated.  67 

 68 

Keywords: COVID-19; case fatality rate; cure rates; China 69 

 70 

  71 
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Introduction 72 

Coronavirus disease 2019 (COVID-19) caused by 2019-novel coronavirus 73 

(2019-nCoV) is being concerned greatly. As of April 19, 2020, the number of 74 

confirmed COVID-19 cases has passed 2,160,0001,436,000 worldwide (Organization, 75 

2020a). More than 82,00080,000 cases were confirmed and more than 4,6003,000 76 

cases have died in China. At present, the outbreak in China has been essentially 77 

controlled. More than 100 countries are now facing and dealing with COVID-19 78 

epidemic around the world such as America, Spain, Italy, Germany Iran, France, the 79 

United Kingdom and South Korea，etc. 80 

For an unprecedented epidemic such as COVID-19, it is important to assess its 81 

hazards. The case fatality rate is the ratio of the number of deaths dividing by the 82 

number of confirmed cases over a certain period of time, which is the most direct 83 

index to reflect the lethality of the disease. Since the occurrence of the epidemic in 84 

China, case fatality rates of COVID-19 have been examined in many literature. 85 

However, the literature on case fatality rates of COVID-19 has several limitations. 86 

When a pandemic is still ongoing, the resulting number (the number of deaths 87 

dividing by the number of confirmed cases), called naive case fatality rate, does not 88 

represent the true case fatality rate (Kucharski and Edmunds, 2014). One reason is 89 

ignoring patients who are still hospitalized. The outbreak is not over so the numbers 90 

of confirmed cases, cured cases and deaths are still subject to change. Hospitalized 91 

patients will be either recover or die in the future. Huang CL et al reported that 41 92 

confirmed patients had been discharged, 6 patients died (15%), and the remaining 7 93 

patients were still hospitalized (Huang et al., 2020). Wang D et al. reported that 47 of 94 

138 confirmed cases were discharged and 6 deaths of them (4.3%), and the remaining 95 

85 patients were still hospitalized in Wuhan, China(Wang D. et al., 2020). The 96 
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characteristics of 72314 patient reported in China’ Infectious Disease Information 97 

System were analyzed. Among 44672 confirmed cases, a total of 1023 deaths 98 

occurred with a case-fatality rate of 2.3%(Zhang, 2020). However, there were still 99 

38909 hospitalized cases among 44672 confirmed cases. There is a large deviation in 100 

the COVID-19 case fatality rates from the current literature and official 101 

announcements (Battegay et al., 2020). Therefore, it is unreasonable to integrate all 102 

hospitalized patients into the denominator to calculate the case fatality. Another 103 

reason is that the death dates are later than the diagnosis dates during the period of the 104 

outbreak, which could increase the error of the estimation of case fatality rate. These 105 

two reasons will lead to underestimate the case fatality rates of COVID-19 when the 106 

epidemic is still ongoing. China is the first affected and the first recovery country in 107 

the outbreak. The unsuccessful estimation of the case fatality rate of COVID-19 may 108 

have a considerable impact on global epidemic prevention, and make the global 109 

pandemic worse. 110 

The WHO is calling on every country to act with speed, scale and clear-minded 111 

determination. Estimating and predicting the case fatality rate are very important to 112 

assess the hazards of COVID-19 in epidemiology, which might provide the basis for 113 

the formulation of public security strategies, the allocation of health resources and the 114 

adjustment of medical treatment work. It might also be helpful to make decisions for 115 

governments and understanding for the public.  116 

In the present study, we established a method to estimate the instant case fatality 117 

rate of COVID-19 in China, including or excluding Hubei Province. The method was 118 

expected to avoid the interferences of hospitalized cases and the delay of cure dates or 119 

death dates. The estimation of a more accurate fatality rate of COVID-19 has a 120 
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significant role in providing a basis for the prevention and control of the infectious 121 

disease. 122 

 123 

Methods 124 

Data sources and collection 125 

 126 

The accumulated data of COVID-19 cases in China from Dec 8, 2019 to April 127 

189, 2020 were collected from the websites of the National Health Commissions of 128 

the People’s Republic of China 129 

(http://www.nhc.gov.cn/xcs/xxgzbd/gzbd_index.shtml), Health Commissions of 130 

Hubei Province (http://wjw.hubei.gov.cn/fbjd/dtyw), and Health Commissions of 131 

Wuhan City (http://wjw.wh.gov.cn/front/web/list3rd/yes/802). We also collected 141 132 

individual deaths and 580 individual cured cases, which had detailed treatment history 133 

including information about diagnosis dates, discharge dates and death dates.  134 

 135 

Research design and data analysis  136 

 137 

The case fatality rate is defined as the percentage of deaths in the total number of 138 

confirmed cases of COVID-19. After treatment, the confirmed patients had two 139 

endpoints: either cure or death, which would occur on dates later than their confirmed 140 

cure time and death time. In order to estimate the case fatality rate, firstly the cure 141 

time, and death time, then confirmed dates of cured cases and deaths should be 142 

calculated.  143 

The data consisted of the number of new confirmed cases (Ni), the number of 144 

new cured cases (Ci), the number of new deaths (Di), the number of cumulative 145 

http://www.nhc.gov.cn/xcs/xxgzbd/gzbd_index.shtml
http://wjw.hubei.gov.cn/fbjd/dtyw
http://wjw.wh.gov.cn/front/web/list3rd/yes/802
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confirmed cases (CDi), the number of cumulative cured cases (CCi) and the number of 146 

cumulative deaths (Cdi) per day (i).  147 

 148 

Cure time (TC) was the period from diagnosis date (DD) to discharge date (DS). 149 

Death time (TD) was the period from DD to death date (Dd).  150 

TC = DS – DD 151 

TD = Dd – DD 152 

The TC of 580 cured cases and TD of 141 individual deaths were analyzed to 153 

obtain the mean cure time (MTC) and mean death time (MTD). Based on MTC or MTD, 154 

the diagnosis dates of cure cases and deaths were estimated respectively. We assumed 155 

that the cured patients experienced MTC after diagnosis. The estimated diagnosis date 156 

(DeD) of cured patients should be the date on MTC before the announced cure date.  157 

DeD of cured cases = DS- MTC 158 

We assumed that the dead patients experienced a course of MD after diagnosis. 159 

The estimated diagnosis date (DeD) of death should be the date on MTD before the 160 

announced death date (Figure 1).   161 

DeD of death = Dd - MTD 162 

The number of cumulative cured cases on DeD was set as CCei. The number of 163 

cumulative deaths toll on DeD was set as Cdei. On the same estimated diagnosis date 164 

(DeD), the number of cumulative confirmed cases (CDei) was equal to the sum of the 165 

number of cumulative cured cases (CCei) and the number of cumulative deaths toll 166 

(Cdei).   167 

CDei = CCei + Cdei 168 

The daily case fatality rate (CFRi) was equal to the number of cumulative deaths 169 

(Cdei) divided by the number of cumulative confirmed cases (CDei) on the same 170 

estimated diagnosis date. 171 
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CFRi = Cdei / CDei ×100% 172 

The daily cure rate (CRi) was equal to the number of cumulative cured cases 173 

(CCei) divided by the number of cumulative confirmed cases (CDei) on the same 174 

estimated diagnosis date. 175 

CRi= CCei / CDei ×100% 176 

 177 

Statistical analysis 178 

 179 

Excel 2016 and GraphPad Prism 8 were used to record, calculate, analyze data, 180 

and draw. The unit of time for the data collection of epidemic disease cases is one day. 181 

A Gaussian distribution was used to analyze the characteristics of the cure time and 182 

death time obtained from 580 cured cases and 141 individual deaths.  183 

 184 

Results 185 

Daily newlyly confirmed cases of COVID-19 186 

 187 

Figure 2 shows the curves of daily newly confirmed cases of COVID-19 reported 188 

in China and China except Hubei Province. The initial confirmed cases appeared on 189 

Dec 8, 2019, in China and on Jan 19, 2020, in China except Hubei. The number of 190 

daily newly confirmed cases in China increased from early January, 2020, peaked in 191 

the first half of February, and then gradually dropped (Figure 2A). The percentage of 192 

the daily newly confirmed cases of China except Hubei and China was over 50% from 193 

Jan 18 to Jan 26 and then sustained a downward trend. After January, the daily 194 

numbers of newly confirmed cases in China except Hubei were much less than those 195 

in China. The number of daily newly confirmed cases was less than 30 in the middle 196 

of March, but had a growing tendency from the end of March to April. The number of 197 
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daily newly confirmed cases was less than 30 from April 16 to 18. Moreover, the 198 

increased cases were mainly from China except Hubei. The cured cases in China 199 

initially occurred on Jan 3, 2020, continued to increase in the second half of January 200 

half and the first half of February, and achieved a peak at the end of February. In 201 

China except Hubei, the number of cured cases was less than that in China, and its 202 

peak appeared in mid-February and then, gradually decreased to the end of March, 203 

and had a growing tendency in April (Figure 2B). In China, the deaths began to 204 

increase from mid-January to late January in 2020, and peak at 254 cases on Feb 12, 205 

and then gradually decreased, and then less than 10 from mid-March to mid-April. 206 

While the death toll in China except Hubei had no obvious change in the range of 0-8 207 

cases per day from late January to April (Figure 2C). The average numbers of daily 208 

newly confirmed cases, daily newly cured cases and daily new deaths in China except 209 

Hubei were 109113 cases, 101107 cases, and 1 case, respectively, which far decreased 210 

compared with those in China (630671, 731793, and 35 32 cases).  211 

 212 

Cumulative cases of COVID-19 213 

 214 

Up to April 9, 2020, tThe curves of daily cumulative cases of COVID-19 are 215 

shown in Figure 3. Up to April 18, 2020, tThere were 8273581907 confirmed cases, 216 

7706277455 cured cases and 46323336 deaths in China and only approximately 178%, 217 

17 18 %, and 32.6% of them (463214104 confirmed cases, 1355513219 cured cases 218 

and 120 deaths) were in China except Hubei. The cumulative confirmed cases and the 219 

cumulative cured cases followed an “s” curve increase. The increase in cumulative 220 

confirmed cases began in early January, accelerated from mid-January to February, 221 

and stabilized at March. The increase in cumulative cured cases began in mid-January, 222 
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accelerated from February to early March, and gradually stabilized at the end of 223 

March. The increase in the cumulative death toll began in mid-January, accelerated in 224 

early February, slowed down in late February, and stabilized from March to April. In 225 

China except Hubei, the increase in the cumulative confirmed, cured, and dead cases 226 

occurred later and less than in China. At April 17, the government taskforce of Wuhan 227 

charged with virus prevention added 325 confirmed cases and 1290 deaths, and 228 

decreased 965 cured cases in the city, taking the confirmed count to 3869 from a 229 

previously reported 2579, the deaths count to 50333 from 50008, and cured count to 230 

46335 from 47300 up to April 16, 2020. 231 

  232 

Death time and cure time   233 

  234 

According to the diagnosis dates and death dates of 141 death cases, the death 235 

time from diagnosis to death was calculated. The mean death time, median death time, 236 

and quartile spacing of COVID-19 were 9.75±7.2 days, 8 days, and 11 days, 237 

respectively. The cure time from diagnosis dates to discharge dates was also 238 

calculated based on the diagnosis dates and discharge dates of 580 cured cases 239 

infected with COVID-19. The curve of cure time for COVID-19 patients displayed a 240 

left skewed distribution with a skewness of 1.09±0.10. The mean cure time was 241 

14.6±6.7 days with a 95% confidence interval (6.9-21.0), and the median cure time 242 

was 13 days. Based on the proportion of cumulative confirmed cases who are cured, 243 

we estimated that the median cure time of COVID-19 in the country was 15 days. 244 

 245 

The diagnosis dates of deaths and cured cases 246 

 247 
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Based on the median death time of 8 days obtained from individual death, we 248 

estimated the DeD of deaths, which was equal to the death date reported on daily case 249 

notification data minus 8 days. Based on the results of the median cure time of 15 250 

days, the DeD of cured cases was estimated to be the discharge date on daily case 251 

notification data minus 15 days. The curves of the numbers of cumulative deaths, 252 

cumulative cured cases and the sum of cumulative deaths, and cumulative cured cases 253 

of COVID-19 on the estimated diagnosis dates in China and China except Hubei was 254 

shown in Figure 4.  255 

 256 

Case fatality rates of COVID-19 257 

 258 

Depending on the estimated diagnosis dates on the same day of death and cured 259 

cases, the instant case fatality rate and cure rate of COVID-19 in China and China 260 

except Hubei were calculated and are shown in Figure 5. In China, the instant case 261 

fatality rate of COVID-19 was ranged from 3.8% to 14.6%. The case fatality rate was 262 

less than 10% (3.8-9.1%) from Jan 1 to Jan 13, 2020, continuously increased to 14.6% 263 

on Jan 17, and then gradually declined and stabilized at 4.12% on April 7Mar 25, 264 

which is an estimated diagnosis date. However, depending on the corrected data 265 

reported by the government taskforce of Wuhan at April 17, the case fatality rate was 266 

increased to 5.7% from previously estimated 4.2%. The average case fatality rate in 267 

China was 6.1±2.9%6.5±3.0%. The case fatality rate of COVID-19 in China except 268 

Hubei was 0.5% to 3.4% in the early stage from Feb 15 to Mar 25. Thereafter, the 269 

case fatality rate tended to be stable and less than 1%. The average case fatality rate in 270 

China except Hubei was 1.0±0.54%. The case fatality rate of COVID-19 in China 271 

except Hubei was obviously lower than that of China.   272 
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 273 

Cure rates of COVID-19 274 

 275 

The instant cure rate of COVID-19 in China was high at 95% in early January, 276 

gradually declined to 85.5% in the middle of January, and then slowly increased and 277 

stabilized at nearly 95.9% on April 7Mar 25, which is an estimated diagnosis 278 

date(Figure 5A). However, depending on the corrected data reported by the 279 

government taskforce of Wuhan, the cure rate was decreased to 94.3% from 280 

previously estimated 95.9%. The average instant cure rate of COVID-19 in China was 281 

93.59%±3.02.9%. The instant cure rate of COVID-19 in China except Hubei was 282 

ranged from 96.6% to 98.9% in early stage from Feb 15 to Feb 23, and then 283 

remained at the high level of 99.1%. The average cure rate reached 99.0%±0.5%. The 284 

cure rate of COVID-19 in China except Hubei was obviously higher than one in 285 

China. 286 

 287 

Mortality rate of COVID-19 288 

 289 

As of April 918, 2020, the numbers of deaths with COVID-19 were 46323336, 290 

and 120 in China, and China outside Hubei, respectively. The population of China and 291 

Hubei Province are 1.40 billion and 59.27 million. The mortality rates of COVID-19 292 

were 0.33/100,0000.2/100,000 in China and 0.009/100,000 in China except Hubei, 293 

respectively.  294 

 295 

Discussion  296 

The current outbreak of COVID-19 has become a pandemic and the global 297 
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outbreak is getting worse. The assessment of hazards of the outbreak is important to 298 

its hazard assessment. However, the high proportion of hospitalized patients and the 299 

intervals between diagnosis dates and death dates or cure dates increased the deviation 300 

of the estimation of the case fatality rate during the outbreak, especially in the 301 

early stage. Based on the average death time and average cure time, we speculated the 302 

endpoint (cure and death) of the confirmed cases on the estimated diagnosis date, and 303 

obtained the case fatality rate and cure rate and of COVID-19. The new estimated 304 

method can avoid the interference of hospitalized cases and the delay of cure dates or 305 

death dates. 306 

We collected 8273581171 confirmed COVID-19 cases in China. The majority of 307 

the confirmed cases (8382%) in China are mainly from Hubei Province. Hence, we 308 

analyzed the characteristics of COVID-19 cases in China and China except Hubei. 309 

The number of daily newly confirmed cases in China increased from early January, 310 

2020. In order to block the route of transmission, the government of China announced 311 

traffic control, robust containment and control activities. The spread of the virus was 312 

slowed through the implementation of the blockade(Organization, 2020b). The 313 

outbreak has been basically controlled in China in March.  314 

In brief, on February 17, WHO’s director general said that patients with 315 

COVID-19 have a “mild disease and will recover” and that it is fatal in 2% of 316 

reported cases. The Novel Coronavirus Pneumonia Emergency Response 317 

Epidemiology Team reported that the case fatality rate of COVID-19 was 318 

approximately 2.3% depending on 1023 deaths among 44672 confirmed cases. 319 

However, 54% of patients were still hospitalized, some of whom died in the future. 320 

The case fatality rate of COVID-19 may be underestimated.  321 
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In this study, we assumed that the cured patients or the dead patients experienced 322 

a period, cured time or death time after diagnosis. Based on media cure or death time 323 

obtained from individual cases, the estimated diagnosis dates of cure cases and deaths 324 

were speculated. Using the number of deaths and cured cases on the same estimated 325 

diagnosis date to calculate daily case fatality rate could not only avoid the interference 326 

of hospitalized cases and time delay of, which reflect the actual situation of deaths. 327 

The instant case fatality rate of COVID-19 in China continuously increased from 4% 328 

to 15% in mid-Jan, 2020. Since then, the treatment concept and methods have been, 329 

the treatment level has improved, and the treatment procedure has become 330 

increasingly e standardized. The case fatality rate gradually declined and stabilized at 331 

4.12%. However, depending on the corrected data reported by the government 332 

taskforce of Wuhan at April 17, the case fatality rate was increased to 5.7% from 333 

previously estimated 4.2%. The average case fatality rate in China was 6.5 1 %. The 334 

case fatality rate of COVID-19 in China except Hubei was 1%, which is lower than 335 

that in the country.  336 

The cure rate and fatality rate are opposite competitive pairs. The average instant 337 

cure rate of COVID-19 in China was 93.59%. Depending on the characteristics of the 338 

change in the instant cure rate of COVID-19 in China, the instant cure rate tended to 339 

be stable at 95.9%. However, depending on the corrected data reported by the 340 

government taskforce of Wuhan at April 17, the cure rate was decreased to 94.3% 341 

from previously estimated 95.9%. The cure rate of COVID-19 in China except Hubei 342 

was approximately 99%.  343 

Of course, this study has its limitations. The selection of cure time and death time 344 

could affect the veracity. Increasing the number of individual deaths and cured cases 345 

could decrease the deviation from reality. In addition, we use a median time of deaths 346 
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and cured cases. However, the death time and cure time may be different on different 347 

days.  348 

 349 

Conclusions 350 

We established a new method to estimate the case fatality rate and the cure rate. 351 

This method avoided the interferences of hospitalized cases and the delay of cure 352 

dates or death dates. In China tThe case fatality rate in China was ranged from 3.8% 353 

to 14.6%, and stabilized at 5.7% in April4.1% at the end of March. The average case 354 

fatality rate in China was 6.51%. The cure rate was 9594.93% in April.at the end of 355 

March. While, in China except Hubei the case fatality rate, and the cure rate of 356 

COVID-19 in China except Hubei was 1% and 99%, respectively. 357 
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Figure legends 393 

 394 

 395 

Figure 1. The relationship of estimated diagnosis date and date on case notification of 396 

deaths and cured cases. 397 

 398 

Figure 2. The daily newly cases of COVID-19 in China and China except Hubei 399 

Province. A: daily newly confirmed cases; B: daily newly cured cases; C: daily new 400 

deaths. 401 

 402 

Figure 3. The daily variation curve of cumulative cases of COVID-19 in China (A) 403 

and China except Hubei Province (B).  404 

Figure 4. The number of deaths and cured cases on the estimated diagnosis dates of 405 

COVID-19 in China (A) and China except Hubei (B).  406 

 407 

Figure 5. The instant fatality rates and cure rates of COVID-19 in China (A) and 408 

China except Hubei (B).  409 

 410 
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 412 

 413 
Figure 1. The relationship of estimated diagnosis date and date on case notification of 414 

deaths and cured cases. 415 

  416 
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 419 

Figure 2. The daily newly cases of COVID-19 in China and China except Hubei 420 

Province. A: daily newly confirmed cases; B: daily newly cured cases; C: daily new 421 

deaths. 422 
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 425 

Figure 3. The daily variation curve of cumulative cases of COVID-19 in China (A) 426 

and China except Hubei Province (B). 427 
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 429 

 430 

 431 

Figure 4. The number of deaths and cured cases on the estimated diagnosis dates of 432 

COVID-19 in China (A) and China except Hubei (B). 433 
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 438 

Figure 5. The instant fatality rates and cure rates of COVID-19 in China (A) and 439 

China except Hubei (B). 440 


