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Abstract

Background: Since December 2019, acute respiratory disease (ARD) due to 2019 novel coronavirus
(2019-nCoV) emerged in Wuhan city and rapidly spread throughout China. We sought to delineate
the clinical characteristics of these cases.

Methods: We extracted the data on 1,099 patients with laboratory-confirmed 2019-nCoV ARD from
552 hospitalsin 31 provinces/provincial municipalities through January 29", 2020.

Results: The median age was 47.0 years, and 41.90% were females. Only 1.18% of patients had a
direct contact with wildlife, whereas 31.30% had been to Wuhan and 71.80% had contacted with
people from Wuhan. Fever (87.9%) and cough (67.7%) were the most common symptoms. Diarrhea
is uncommon. The median incubation period was 3.0 days (range, 0 to 24.0 days). On admission,
ground-glass opacity was the typical radiological finding on chest computed tomography (50.00%).
Significantly more severe cases were diagnosed by symptoms plus reverse-transcriptase
polymerase-chain-reaction without abnormal radiological findings than non-severe cases (23.87% vs.

5.20%, P<0.001). Lymphopenia was observed in 82.1% of patients. 55 patients (5.00%) were
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admitted to intensive care unit and 15 (1.36%) succumbed. Severe pneumonia was independently
associated with either the admission to intensive care unit, mechanical ventilation, or death in
multivariate competing-risk model (sub-distribution hazards ratio, 9.80; 95% confidence interval,
4.06 to 23.67).

Conclusions: The 2019-nCoV epidemic spreads rapidly by human-to-human transmission. Normal
radiologic findings are present among some patients with 2019-nCoV infection. The disease severity
(including oxygen saturation, respiratory rate, blood leukocyte/lymphocyte count and chest X-ray/CT

manifestations) predict poor clinical outcomes.

Key words: 2019 novel coronavirus; acute respiratory disease; transmission; mortality; risk factor

Abstract: 249 words; main text: 2677 words

Funding: Supported by Ministry of Science and Technology, National Health Commission, National

Natural Science Foundation, Department of Science and Technology of Guangdong Province.

Author’s contribution: W. J.G,J. X. H,W.H.L,,C.Q.O,PY.C,,L.JL,GZ,K.Y.Y, B.D,
and N. S. Z. participated in study design; C. Q. O., P Y. C., W. J. G, and W. H. L. performed data
anaysis; Z.Y.N,,L.L.,H.S,C.L.L,L.JL,GZ,K.Y.Y,B.D,R.C.C,C.L.T,, T.W, J. X,
SYL,JLW,ZJL,YH,YX.P,LW,Y.L,YHH,PP,JM.W,JY.L,ZC,GL.Z
JJZ,S.QQ,JL,CJY,S Y. Z,andN. S Z. recruited patients; W. J. G,, J. X. H.,, W.H. L., D. S.

C.H.,and N. S. Z. drafted the manuscript; W. J. G, J. X. H, W.H.L.,C. Q. O, Z. Y.N,,L.L.,H. S,


https://doi.org/10.1101/2020.02.06.20020974
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRXxiv preprint doi: https://doi.org/10.1101/2020.02.06.20020974.this version posted February 9, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

C.LL,DSCH,LJL,GZ,K. Y. Y,B.D,andN. S Z were responsible for study

conception; al authors provided critical review of the manuscript and approved the final draft for

publication.

Conflict of interest: None declared.

Running head: 2019-nCoV in China


https://doi.org/10.1101/2020.02.06.20020974
http://creativecommons.org/licenses/by-nc-nd/4.0/

medRXxiv preprint doi: https://doi.org/10.1101/2020.02.06.20020974.this version posted February 9, 2020. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity.
It is made available under a CC-BY-NC-ND 4.0 International license .

I ntroduction

In early December 2019, the first pneumonia cases of unknown origins were identified in Wuhan city,
Hubei province, China [1]. High-throughput sequencing has revealed a novel betacoronavirus that is
currently named 2019 novel coronavirus (2019-nCoV) [2], which resembled severe acute respiratory
syndrome coronavirus (SARS-CoV) [3]. The 2019-nCoV is the seventh member of enveloped RNA
coronavirus (subgenus sarbecovirus, Orthocoronavirinae subfamily) [3]. Evidence pointing to the
person-to-person transmission in hospital and family settings has been accumulating [4-8].

The World Health Organization has recently declared the 2019-nCoV a public health emergency
of international concern [9]. As of February 5", 2020, 24,554 |aboratory-confirmed cases have been
documented globally (i.e., the USA, Vietham, Germany) [5,6,9,10]. 28,018 laboratory-confirmed
cases and 563 death casesin China as of February 6", 2020 [11]. Despite the rapid spread worldwide,
the clinical characteristics of 2019-nCoV acute respiratory disease (ARD) remain largely unclear. In
two recent studies documenting the clinical manifestations of 41 and 99 patients respectively with
laboratory-confirmed 2019-nCoV ARD who were admitted to Wuhan, the severity of some cases
with 2019-nCoV ARD mimicked that of SARS-CoV [1,12]. Given the rapid spread of 2019-nCoV,
an updated analysis with significantly larger sample sizes by incorporating cases throughout Chinais
urgently warranted. This will not only identify the defining epidemiological and clinical
characteristics with greater precision, but also unravel the risk factors associated with mortality. Here,
by collecting the data from 1,099 laboratory-confirmed cases, we sought to provide an up-to-date
delineation of the epidemiological and clinical characteristics of patients with 2019-nCoV ARD

throughout mainland China.
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Methods

Data sources

We performed a retrospective study on the clinical characteristics of laboratory-confirmed cases with
2019-nCoV ARD. The initial cases were diagnosed as having ‘pneumonia of unknown etiology’,
based on the clinical manifestations and chest radiology after exclusion of the common bacteria or
viruses associated with community-acquired pneumonia. Suspected cases were identified as having
fever or respiratory symptoms, and a history of exposure to wildlife in Wuhan seafood market, a
travel history or contact with people from Wuhan within 2 weeks [13]. Cases were diagnosed based
on the WHO interim guidance [14]. A confirmed case with 2019-nCoV ARD was defined as a
positive result to high-throughput sequencing or real-time  reverse-transcriptase
polymerase-chain-reaction (RT-PCR) assay for nasal and pharyngeal swab specimens [1]. Only the
laboratory-confirmed cases were included the analysis. The incubation period was defined as the
duration from the contact of the transmission source to the onset of symptoms. The study was
approved by the National Health Commission and the institutional board of each participating site.
Written informed consent was waived in light of the urgent need to collect clinical data.

The epidemiological characteristics (including recent exposure history), clinical symptoms and
signs and laboratory findings were extracted from electronic medical records. Radiologic
assessments included chest X-ray or computed tomography. Laboratory assessments consisted of
complete blood count, blood chemistry, coagulation test, liver and renal function, electrolytes,
C-reactive protein, procalcitonin, lactate dehydrogenase and creatine kinase. The severity of

2019-nCoV ARD was defined based on the international guidelines for community-acquired
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pneumonia [15].

The primary composite endpoint was the admission to intensive care unit (ICU), or mechanical
ventilation, or death. Secondary endpoints comprised mortality rate, the time from symptom onset to
the composite endpoint and each of its component. Because clinical observations were still ongoing,
fixed time frame (i.e. within 28 days) was not applied to these endpoints.

All medical records were copied and sent to the data processing center in Guangzhou, under the
coordination of the National Health Commission. A team of experienced respiratory clinicians
reviewed and abstracted the data. Data were entered into a computerized database and cross-checked.
If the core data were missing, requests of clarification were immediately sent to the coordinators who
subsequently contacted the attending clinicians. The definition of exposure to wildlife, acute
respiratory distress syndrome (ARDS), pneumonia, acute kidney failure, acute heart failure and
rhabdomyolysis are provided in the Supplementary Appendix.

Laboratory confirmation

Laboratory confirmation of the 2019-nCoV was achieved through the concerted efforts of the
Chinese Center for Disease Prevention and Control (CDC), the Chinese Academy of Medical
Science, Academy of Military Medical Sciences, and Wuhan Institute of Virology. The RT-PCR
assay was conducted in accordance with the protocol established by the World Health Organization
[16]. Further details are available in the Supplementary Appendix.

Satistical analysis

Continuous variables were expressed as the means and standard deviations or medians and
interquartile ranges (IQR) as appropriate. Categorical variables were summarized as the counts and

percentages in each category. We grouped patients into severe and non-severe 2019-nCoV ARD
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according to the American Thoracic Society guideline on admission [15]. Wilcoxon rank-sum tests
were applied to continuous variables, chi-square tests and Fisher’s exact tests were used for
categorical variables as appropriate. The risk of composite endpoints among hospitalized cases and
the potential risk factors were analyzed using Fine-Gray competing-risk models in which recovery is
a competing risk. The proportional hazard Cox model was used in sensitivity analyses. The candidate
risk factorsincluded an exposure history, greater age, abnormal radiologic and laboratory findings,
and the development of complications. We fitted univariate models with a single candidate variable
once at atime. The statistically significant risk factors, sex, and smoking status were included into
the final models. The sub-distribution hazards ratio (SDHR) along with the 95% confidence interval
(95%Cl) were reported. All analyses were conducted with R software version 3.6.2 (R Foundation

for Statistical Computing). Distribution map was plotted using ArcGis version 10.2.2.

Results
Demographic and clinical characteristics
Of all 1,324 patients recruited as of January 29", 222 (16.8%) had a suspected diagnosis and were
therefore excluded. The core data sets (including clinical outcomes and symptoms) of 3 patients were
lacking due to the incompleteness of original reports, hence this report delineates 1,099 patients with
2019-nCoV ARD from 552 hospitalsin 31 provinces/province-level municipalities (Fig. 1).

The demographic and clinical characteristics are shown in Table 1. 2.09% were healthcare
workers. A history of contact with wildlife, recent travel to Wuhan, and contact with people from

Wuhan was documented in 1.18%, 31.30% and 71.80% of patients, respectively. 483 (43.95%)
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patients were local residents of Wuhan. 26.0% of patients outside of Wuhan did not have a recent
travel to Wuhan or contact with people from Wuhan. The median incubation period was 3.0 days
(range, 0 to 24.0).

The median age was 47.0 years (IQR, 35.0 to 58.0), and 41.9% were females. 2019-nCoV ARD
was diagnosed throughout the whole spectrum of age. 0.9% of patients were aged below 15 years.
Fever (87.9%) and cough (67.7%) were the most common symptoms, whereas diarrhea (3.7%) and
vomiting (5.0%) were rare. 25.2% of patients had at least one underlying disorder (i.e., hypertension,
chronic obstructive pulmonary disease). On admission, 926 and 173 patients were categorized into
non-severe and severe subgroups, respectively. The age differed significantly between the two groups
(mean difference, 7.0, 95%CI, 4.4 to 9.6). Moreover, any underlying disorder was significantly more
common in severe cases as compared with non-severe cases (38.2% vs. 22.5%, P<0.001). There

were, however, no marked differences in the exposure history between the two groups (all P>0.05).

Radiologic and laboratory findings at presentation

Table 2 shows the radiologic and laboratory findings on admission. Of 840 patients who underwent
chest computed tomography on admission, 76.4% manifested as pneumonia. The most common
patterns on chest computed tomography were ground-glass opacity (50.0%) and bilateral patchy
shadowing (46.0%). Figure E1 in the Supplementary Appendix demonstrates the representative
radiologic findings of two patients with non-severe 2019-nCoV ARD and another two patients with
severe 2019-nCoV ARD. Despite these predominant manifestations, 221 out of 926 (23.87%) in
severe cases compared with 9 out of 173 non-severe cases (5.20%) who had no abnormal

radiological findings were diagnosed by symptoms plus RT-PCR positive findings (P<0.001). Severe
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cases yielded more prominent radiologic abnormalities on chest X-ray and computed tomography
than non-severe cases (all P<0.05).

On admission, 82.1% and 36.2% of patients had lymphopenia and thrombocytopenia,
respectively. Overall, leukopenia was observed in 33.7% of patients. Most patients demonstrated
elevated levels of C-reactive protein, but elevated levels of alanine aminotransferase, aspartate
aminotransferase, creatine kinase and D-dimer were less common. Severe cases had more prominent
laboratory abnormalities (i.e., leukopenia, lymphopenia, thrombocytopenia, elevated C-reactive

protein levels) as compared with non-severe cases (all P<0.05).

Treatment and complications
Overdl, oxygen therapy, mechanical ventilation, intravenous antibiotics and oseltamivir therapy
were initiated in 38.0%, 6.1%, 57.5% and 35.8% of patients, respectively. All these therapies were
initiated in significantly higher percentages of severe cases (all P<0.05). Significantly more severe
cases received mechanical ventilation (non-invasive: 32.37% vs. 0%, P<0.001; invasive: 13.87% vs.
0%, P<0.001) as compared with non-severe cases. Systemic corticosteroid was given to 18.6% of
cases and more so in the severe group than the non-severe patients (44.5% vs 13.7%, p<0.001).
Moreover, extracorporeal membrane oxygenation was adopted in 5 severe cases but none in
non-severe cases (P<0.001).

During hospital admission, the most common complication was pneumonia (79.1%), followed by
ARDS (3.37%) and shock (1.00%). Severe cases yielded significantly higher rates of any

complication as compared with non-severe cases (94.8% vs. 72.2%, P<0.001) (Table 3).
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Clinical outcomes

The percentages of patients being admitted to the ICU, requiring invasive ventilation and death were
5.00%, 2.18% and 1.36%, respectively. This corresponded to 67 (6.10%) of patients having reached
to the composite endpoint (Table 3).

Results of the univariate competing risk model are shown in Table E1 in Supplementary
Appendix. Severe pneumonia cases (SDHR, 9.803; 95%Cl, 4.06 to 23.67), leukocyte count greater
than 4,000/mm® (SDHR, 4.01; 95%Cl, 1.53 to 10.55) and interstitial abnormality on chest X-ray
(SDHR, 4.31; 95%Cl, 1.73 to 10.75) were associated with the composite endpoint (Fig. 2, see Table

E2 in Supplementary Appendix). Sensitivity analyses are shown in Figure E2 in Supplementary

Appendix.

Discussion
This study has shown that fever occurred in only 43.8% of patients with 2019-nCoV ARD on
presentation but developed in 87.9% following hospitalization. Severe pneumonia occurred in 15.7%
of cases. No radiologic abnormality was noted on initial presentation in 23.9% and 5.2% of severe
and non-severe cases respectively while diarrhea was uncommon. The median incubation period of
2019-nCoV ARD was 3.0 days and it had a relatively lower fatality rate than SARS-CoV and
MERS-CoV. Disease severity independently predicted the composite endpoint.

Our study provided further evidence of human-to-human transmission. Around only 1% of
patients had a direct contact with wildlife, while more than three quarters were local residents of

Wuhan, or had contacted with people from Wuhan. Most cases were recruited after January 1%, 2020.
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These findings echoed the latest reports, including the outbreak of a family cluster [4], transmission
from an asymptomatic individual [6] and the three-phase outbreak patterns [8]. Our study cannot
preclude the presence of ‘super-spreaders’ . The median incubation period was shorter than a recent
report of 425 patients (3.0 days vs. 5.2 days) [8]. Our findings have provided evidence from a much
larger sample size to guide the duration of quarantine for close contacts.

Importantly, the routes of transmission might have contributed considerably to the rapid spread
of 2019-nCoV. Conventional routes of transmission of SARS-CoV, MERS-CoV and highly
pathogenic influenza consisted of the respiratory droplets and direct contact [17-19]. According to
our latest pilot experiment, 4 out of 62 stool specimens (6.5%) tested positive to 2019-nCoV, and
another four patients in a separate cohort who tested positive to rectal swabs had the 2019-nCoV
being detected in the gastrointestina tract, saliva or urine (see Tables E3-E4 in Supplementary
Appendix). In a case with severe peptic ulcer after symptom onset, 2019-nCoV was directly detected
in the esophageal erosion and bleeding site (Hong Shan and Jin-cun Zhao, personal communication).
Collectively, fomite transmission might have played a role in the rapid transmission of 2019-nCoV,
and hence hygiene protection should take into account the transmission via gastrointestinal secretions.
These findings will, by integrating systemic protection measures, curb the rapid spread worldwide.

We have adopted the term 2019-nCoV ARD which has incorporated the laboratory-confirmed
symptomatic cases without apparent radiologic manifestations. Pneumonia was not mandatory for
inclusion. 20.9% patients have isolated 2019-nCoV infection before or without the development of
viral pneumonia. Our findings advocate shifting the focus to identifying and managing patients at an
earlier stage, before disease progression.

In concert of recent publications [1,8,12], the clinical characteristics of 2019-nCoV ARD
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mimicked those of SARS-CoV. Fever and cough were the dominant symptoms whereas
gastrointestinal symptoms were rare, suggesting the difference in viral tropism as compared with
SARS-CoV, MERS-CoV and influenza [20-22]. Notably, fever occurred in only 43.8% of patients on
initial presentation and developed in 87.9% following hospitalization. Absence of fever in
2019-nCoV ARD is more frequent than in SARS-CoV (1%) and MERS-CoV infection (2%) [19] and
such patients may be missed if the surveillance case definition focused heavily on fever detection
[14]. Consistent with two recent reports [1,12], lymphopenia was common and, in some cases, severe.
However, based on a larger sample size and cases recruited throughout China, we found a markedly
lower case fatality rate (1.4%) as compared with that reportedly recently [1,12]. The fatality rate was
lower (0.88%) when incorporating additional pilot data from Guangdong province (N=603) where
effective prevention has been undertaken (unpublished data). Our findings were consistent with the
national official statistics, reporting the mortality of 2.01% in China out of 28,018 cases as of
February 6", 2020 [11,23]. Early isolation, early diagnosis and early management might have
collectively contributed to the marked reduction in mortality in Guangdong. Furthermore, dilution of
health workforce as a result of central management (i.e., Wuhan JinYinTan Hospital) might have led
to increased mortality rate. These findings will inform the mass public, clinicians and policy makers
the true transmissability of 2019-nCoV which has resulted in amagjor social panic.

Our study has dtratified patients with 2019-nCoV ARD based on the severity on admission
according to international guidelines [15]. Severe cases had significantly higher risk of reaching the
composite endpoint. The risk factors indicated the importance of taking into account the disease
severity, laboratory findings, chest imaging findings in practice. The applicability of MULBSTA

score, an early warning model for predicting mortality in viral pneumonia, warrants further
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validation [25].

Despite the markedly high phylogenetic homogeneity as compared with SARS-CoV, there are
some clinical characteristics that differentiated 2019-nCoV from SARS-CoV, MERS-CoV, and
seasonal influenza which have been more common in respiratory out-patient clinics and wards.
Table E5 in Supplementary Appendix highlights the defining characteristics of these viruses,
enabling clinicians to differentiate these diagnoses.

Our study has some notable limitations. First, some cases had incomplete documentation of the
exposure history, symptoms and laboratory testing given the variation in the structure of electronic
database among different participating site and the urgent timeline for data extraction. Some cases
were diagnosed in out-patient settings where medical information was briefly documented and
incomplete laboratory testing was applied. There was a shortage of infrastructure and training of
medical staff in non-specialty hospitals, which has been aggravated by the burn-out of local medical
staff in milieu of a surge of cases. Second, because many patients still remained in the hospital, we
did not compare the 28-day rate of the composite endpoint. To mitigate the potential bias, we have
applied the competing-risk model for analysis. Third, we might have missed asymptomatic or mild
cases managed at home, and hence our cohort might represent the more severe end of 2019-nCoV
ARD. However, there were a minority of patients who had no apparent radiologic manifestations,
suggesting that we had included patients at the early stage of disease. Last, we took reference on the
existing international guideline to define the severity of 2019-nCoV because of its global recognition
[15].

In summary, 2019-nCoV dlicits a rapid spread of outbreak with human-to-human transmission,

with a median incubation period of 3 days and a relatively low fatality rate. Absence of fever and
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radiologic abnormality occurs in a substantial proportion of patients on initial presentation while
diarrhea is uncommon. The disease severity is an independent predictor of poor outcome. Stringent
and timely epidemiological measures are crucial to curb the rapid spread. Ongoing efforts are needed
to explore for an effective therapy (i.e., protease inhibitors, remdesivir,  interferon) for this

emerging acute respiratory infection.
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Tables

Table 1. Clinical characteristics of 1,099 patients with 2019-nCoV ARD

Clinical characteristics, symptomsor signs

Disease severity

Composite endpoint

All patients
(n=1099) Non-severe Severe P value ves No P value
(n=926) (n=173) (n=67) (n=1032)
Age, Median (range) — yrs 47.0(35.0-580)  450(34.0-57.0) 520(40.0-650) <0001  630(53.0-71.0)  46.0(35.0-57.0)  <0.001
Agegroups— No., %
0-14 yrs 9/1011 (0.9) 8/848 (0.9) 1/163 (0.6) <0.001 0/65 (0.0) 9/946 (1.0) <0.001
15-49 yrs 557/1011 (55.1) 490/848 (57.8) 67/163 (41.1) - 12/65 (18.5) 545/946 (57.6) -
50-64 yrs 292/1011 (28.9) 241/848 (28.4) 51/163 (31.3) - 21/65 (32.3) 271/946 (28.6) -
>65yrs 153/1011 (15.1) 109/848 (12.9) 44/163 (27.0) - 32/65 (49.2) 121/946 (12.8) -
Female sex — No.,.% 459/1099 (41.8) 386/926 (41.7) 73/173 (42.2) 0.967 22/67 (32.8) 437/1032 (42.3) 0.161
Smoking history —No., %
Never smokers 927/1085 (85.4) 793/913 (86.9) 134/172 (77.9)  <0.001 44/66 (66.7) 883/1019 (86.7) <0.001
Ex-smokers 21/1085 (1.9) 12/913 (1.3) 9/172 (5.2) - 5/66 (7.6) 16/1019 (1.6) -
Current smokers 137/1085 (12.6) 108/913 (11.8) 29/172 (16.9) - 17/66 (25.8) 120/1019 (11.8) -
Exposure to source of transmission within 14 days— No.,%
Local residents of Wuhan 483/1099 (43.9) 400/926 (43.2) 83/173 (48.0) 0.280 39/67 (58.2) 444]1032 (43.0) 0.021
Wildlife 13/1099 (1.2) 10/926 (1.1) 3/173 (1.7) 0.443 1/67 (1.5) 12/1032 (1.2) 0.560
Non local residents: Recently been to Wuhan 193/616 (31.3) 166/526 (31.6) 27/90 (30.0) 0.864 10/28 (35.7) 183/588 (31.1) 0.762
Non local residents: Contacted with people from Wuhan 442/616 (71.8) 376/526 (71.5) 66/90 (73.3) 0.815 19/28 (67.9) 423/588 (71.9) 0.800
Hospitalization — No., % 905/1099 (82.3) 768/926 (82.9) 137/173 (79.2) 0.281 48/67 (71.6) 857/1032 (83.0) 0.027
Incubation period — days
Median (range) 3.0 (0.0-24.0) 3.0 (0.0-24.0) 20(0.0-24.0) 0951 1.0 (0.0-24.0) 3.0 (0.0-24.0) 0.127
Symptoms and signs
Respiratory symptoms— No., % - - - - - - -
Fever on admission 473/1099 (43.1) 391/926 (42.2) 82/173 (47.4) 0.239 24/67 (35.8) 449/1032 (43.5) 0.270
Temperature on admission (0) 37.3(36.7-380)  37.3(36.7-38.0) 37.4(36.7-381) 0.853 36.8(36.3-37.8) 37.3(36.7-38.0) 0.013
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<375
37.5-38.0
38.1-39.0

>39.0

Fever during hospital admission

Highest temperature during hospital admission ([7)

<375
37.5-38.0
38.1-39.0
>39.0
Conjunctival congestion
Nasal congestion
Headache
Cough
Sore throat
Sputum production
Fatigue
Hemoptysis
Shortness of breath
Nausea or vomiting
Diarrhea
Mylgiaor arthragia
Chill
Signs— No., %
Throat congestion
Tonsil swelling
Enlargement of lymph nodes
Rash

608/1081 (56.2)
238/1081 (22.0)
197/1081 (18.2)
38/1081 (3.5)
966/1099 (87.9)

38.3 (37.8-38.9)

92/926 (9.9)
286/926 (30.9)
434/926 (46.9)
114/926 (12.3)

9/1099 (0.8)

53/1099 (4.8)
150/1099 (13.6)
744/1099 (67.7)
153/1099 (13.9)
367/1099 (33.4)
419/1099 (38.1)

10/1099 (0.9)
204/1099 (18.6)

55/1099 (5.0)

41/1099 (3.7)
163/1099 (14.8)
125/1099 (11.4)

19/1099 (1.7)

23/1099 (2.1)

2/1099 (0.2)

2/1099 (0.2)

519/910 (57.0)

201/910 (22.1)
160/910 (17.6)
30/910 (3.3)
808/926 (87.3)

38.3(37.8-38.9)

79/774(10.2)
251/774 (32.4)
356/774 (46.0)
88/774 (11.4)
5/926 (0.5)
471926 (5.1)
124/926 (13.4)
622/926 (67.2)
130/926 (14.0)
306/926 (33.0)
350/926 (37.8)
6/926 (0.6)
139/926 (15.0)
43/926 (4.6)
31/926 (3.3)
133/926 (14.4)
99/926 (10.7)
17/926 (1.8)
17/926 (1.8)
1/926 (0.1)
0/926 (0.0)

89/171 (52.0)

37/171 (21.6)
37/171 (21.6)
8/171 (4.7)
158/173 (91.3)

385 (38.0- 39.0)

13/152 (8.6)
35/152 (23.0)
78/152 (51.3)
26/152 (17.1)

41173 (2.3)

6/173 (3.5)
26/173 (15.0)
122/173 (70.5)
23/173 (13.3)
61/173 (35.3)
69/173 (39.9)

4/173 (2.3)
65/173 (37.6)

12/173 (6.9)

10/173 (5.8)
30/173 (17.3)
26/173 (15.0)

21173 (1.2)

6/173 (3.5)

1/173 (0.6)

21173 (1.2)

0.139

0.167
0.003
0.008

0.039
0.476
0.649
0.438
0.889
0.632
0.665
0.057
<0.001
0.280
0.183
0371
0.129

0.754
0.240
0.290
0.025

42/66 (63.6)
10/66 (15.2)
11/66 (16.7)

3/66 (4.5)
58/67 (86.6)

385 (38.0-39.0)

3/54 (5.6)
20/54 (37.0)
21/54 (38.9)
10/54 (18.5)

0/67 (0.0)

2/67 (3.0)

8/67 (11.9)
46/67 (68.7)

6/67 (9.0)
20/67 (29.9)
22/67 (32.8)

2/67 (3.0)
36/67 (53.7)

3/67 (4.5)

4/67 (6.0)

6/67 (9.0)

8/67 (11.9)

0/67 (0.0)

1/67 (1.5)

1/67 (1.5)

0/67 (0.0)

566/1015 (55.8)

228/1015 (22.5)
186/1015 (18.3)
35/1015 (3.4)
908/1032 (88.0)

38.3(37.8-38.9)

89/872 (10.2)
266/872 (30.5)
413/872 (47.4)
104/872 (11.9)
9/1032 (0.9)
51/1032 (4.9)
142/1032 (13.8)
698/1032 (67.6)
147/1032 (14.2)
347/1032 (33.6)
397/1032 (38.5)
8/1032 (0.8)
168/1032 (16.3)
52/1032 (5.0)
37/1032 (3.6)
157/1032 (15.2)
117/1032 (11.3)
19/1032 (1.8)
22/1032 (2.1)
1/1032 (0.1)
2/1032 (0.2)

0.351

0.880
0.208
0.565

1.000
0.766
0.813
0.969
0.303
0.616
0.429
0.120
<0.001
1.000
0.309
0.223
1.000

0.624
1.000
0.118
1.000
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Coexisting disorders—No., %
Any
Chronic obstructive pulmonary disease
Diabetes
Hypertension
Coronary heart disease
Cerebrovascular diseases
Hepatitis B infection *
Cancer T
Chronic renal diseases

Immunodeficiency

255/1099 (23.2)
12/1099 (1.1)
81/1099 (7.4)

164/1099 (14.9)
27/1099 (2.5)
15/1099 (1.4)
23/1099 (2.1)
10/1099 (0.9)
8/1099 (0.7)
2/1099 (0.2)

190/926 (20.5)
6/926 (0.6)
53/926 (5.7)
123/926 (13.3)
17/926 (1.8)
11/926 (1.2)
22/926 (2.4)
7/926 (0.8)
5/926 (0.5)
2/926 (0.2)

65/173 (37.6)
6/173 (3.5)
28/173 (16.2)
41173 (23.7)
10/173 (5.8)
4/173 (2.3)
1/173 (0.6)
3/173 (1.7)
3/173 (1.7)
0/173 (0.0)

<0.001
0.006

<0.001

<0.001
0.005
0.275
0.157
0.199
0.117
1.000

39/67 (58.2)
7/67 (10.4)
18/67 (26.9)
24/67 (35.8)
6/67 (9.0)
4/67 (6.0)
1/67 (1.5)
1/67 (1.5)
2/67 (3.0)
0/67 (0.0)

216/1032 (20.9)
5/1032 (0.5)
63/1032 (6.1)

140/1032 (13.6)
21/1032 (2.0)
11/1032 (1.1)
22/1032 (2.1)
9/1032 (0.9)
6/1032 (0.6)
2/1032 (0.2)

<0.001
<0.001
<0.001
<0.001
0.004
0.010
1.000
0.468
0.081
1.000

Data are presented as medians (interquartile ranges, IQR) and n/N (%).
* Hepatitis B infection denoted hepatitis B surface antigen tested positive, with or without elevated alanine or aspartate aminotransferase levels.
T Cancersreferred to any malignancy. All cases were stable disease.

P values denoted the comparison between non-severe cases and severe cases.
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Table 2. Radiogr aphic and laboratory findings of 1,099 patientswith 2019-nCoV ARD

Radiologic and laboratory findings

Disease severity

Composite endpoint

All patients
(n=1000) Non-severe Severe Pvalue Yes No P
(n=926) (n=173) (n=67) (n=1032) value
Radiologic findings

Abnormalitieson chest X-ray — No./total No. (%) 162/1099 (14.7) 116/926 (12.5) 46/173 (26.6) <0.001 30/67 (44.8) 132/1032 (12.8) <0.001
Ground-glass opacity 55/1099 (5.0) 37/926 (4.0) 18/173 (10.4) <0.001 9/67 (13.4) 46/1032 (4.5) 0.005
Local patchy shadowing 7711099 (7.0) 56/926 (6.0) 21/173 (12.1) 0.007 13/67 (19.4) 64/1032 (6.2) <0.001
Bilateral patchy shadowing 100/1099 (9.1) 65/926 (7.0) 35/173 (20.2) <0.001 27/67 (40.3) 73/1032 (7.1) <0.001
Interstitial abnormalities 12/1099 (1.1) 7/926 (0.8) 5/173 (2.9) 0.028 6/67 (9.0) 6/1032 (0.6) <0.001
Abnormalitieson chest CT — No./tatal No. (%) 840/1099 (76.4) 682/926 (73.7) 158/173 (91.3) <0.001 50/67 (74.6) 790/1032 (76.6) 0.833
Ground-glass opacity 550/1099 (50.0) 449/926 (48.5) 101/173 (58.4) 0.021 30/67 (44.8) 520/1032 (50.4) 0.445
Local patchy shadowing 409/1099 (37.2) 317/926 (34.2) 92/173 (53.2) <0.001 22/67 (32.8) 387/1032 (37.5) 0525
Bilateral patchy shadowing 505/1099 (46.0) 368/926 (39.7) 137/173 (79.2) <0.001 40/67 (59.7) 465/1032 (45.1) 0.028
Interstitial abnormalities 143/1099 (13.0) 99/926 (10.7) 44/173 (25.4) <0.001 15/67 (22.4) 128/1032 (12.4) 0.030

Laboratory findings
Median PaO,: FiO, (interquartilerange) 39(294.7) 3.9(294.5) 40 (2.8-5.2) 0.386 29(22-54) 40 (3.1-4.6) 0.150
Blood leukocyte count 4.7 (35-6.0) 49 (3.8-6.0) 3.7(3.0-6.2 <0.001 6.1(4.9-111) 4.7 (35-5.9) <0.001
>10* 10"9/L 58/978 (5.9) 39/811 (4.8) 19/167 (11.4) 0.002 15/58 (25.9) 43/920 (4.7) <0.001
<4 * 10°9/L 330/978 (33.7) 228/811 (28.1) 102/167 (61.1) <0.001 8/58 (13.8) 322/920 (35.0) 0.002
Lymphocyte count 1.0(0.7-1.3) 1.0 (0.8-1.4) 0.8 (0.6-1.0) <0.001 0.7 (0.6-0.9) 1.0 (0.7- 1.4) <0.001
<1.5410"9/L 731/890 (82.1) 584/736 (79.3) 147/154 (95.5) <0.001 50/54 (92.6) 684/836 (81.5) 0..059
Platelet count 1680 (132.0-207.0) 1720 (139.0-212.0)  137.5(99.0-1795) <0.001 1565 (114.2-1950) 169.0 (133.0-207.0)  0.067
<150 * 10°9/L 315/869 (36.2) 225/713 (31.6) 90/156 (57.7) <0.001 27/58 (46.6) 288/811 (35.5) 0122
Haemoglobin level — g/dl 1340 (119.0-148.0) 1350 (120.0-148.0) 1280 (111.8-141.0) <0.001 1250 (105.0-140.0) 134.0(120.0-148.0) 0.012
C-reactive protein level >10 mg/liter — No./total No. (%) 481/793 (60.7) 371/658 (56.4) 110/135 (81.5) <0.001 41/45 (91.1) 440/748 (58.8) <0.001
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Procalcitonin level >0.5 ng/ml — No./total No. (%)

L actose dehydrogenase >250 U/liter — No./total No. (%)
Aspartate aminotransferase >40 U/liter — No./total No. (%)
Alanine aminotransferase >40 U/liter — No./total No. (%)
Total bilirubin 17.1 pmol/liter — No./total No. (%)
Creatininekinase> 200 U/liter — No./total No. (%)
Creatinine> 133 umol/liter —No./total No. (%)

D-dimer > 0.5 mg/liter —No./total No. (%)

Sodium — mmol/liter

Potassium — mmol/liter

Chloride— mmol/liter

35/633 (5.5)
277/675 (41.0)
168/757 (22.2)
158/741 (21.3)

76/722 (10.5)
90/657 (13.7)

12/752 (1.6)

260/560 (46.4)

138.2 (136.1-140.3)

3.8 (35-4.2)

102.9 (99.7-105.6)

19/516 (3.7)
205/551 (37.2)
112/615 (18.2)
120/606 (19.8)

59/594 (9.9)
67/536 (12.5)

6/614 (1.0)
195/451 (43.2)

138.4 (136.6-140.4)

39 (3.6-4.2)

102.7 (99.7-105.3)

16/117 (13.7)
72/124 (58.1)
56/142 (39.4)
38/135 (28.1)
17/128 (13.3)
23/121 (19.0)
6/138 (4.3)
65/109 (59.6)

138.0 (136.0-140.0)

3.8 (35-4.1)

103.1 (99.8-106.0)

<0.001

<0.001

<0.001
0.043
0.337
0.083
0.012
0.003
0.090
0.044
0.206

12/50 (24.0)
31/44 (70.5)
26/52 (50.0)
20/49 (40.8)
10/48 (20.8)
12/46 (26.1)
5/52 (9.6)
34/49 (69.4)

138.3 (135.0-141.2)

3.9 (36-4.1)

103.8 (100.8-107.0)

23/583 (3.9)
246/631 (39.0)
142/705 (20.1)
138/692 (19.9)

66/674 (9.8)

78/611 (12.8)

7/700 (1.0)
226/511 (44.2)

138.2 (136.1-140.2)

3.8 (35-42)

102.8 (99.6-105.3)

<0.001
<0.001
<0.001
0.001
0.030
0.021
<0.001
0.001
0.997
0.854
0.092

Plus-minus values are means + SD. Lymphopenia denoted the lymphocyte count of less than 1,500 per cubic millimeter. Thrombocytopenia
denoted the platelet count of less than 150,000 per cubic millimeter. PaO,:FiO, was defined as the ratio of the partial pressure of arterial oxygen

to the fraction of inspired oxygen.

P values denoted the comparison between mild-moderate cases and severe cases.
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Table 3. Complications, treatment and outcomes of 1,099 patientswith 2019-nCoV ARD

Characteristics

Disease severity

Composite endpoint

All patients
(n=1099) Non-severe Severe P value ves No P value
(n=926) (n=173) (n=67) (n=1032)
Complications— No., %
Septic shock 11/1099 (1.0) 0/926 (0.0) 11/173 (6.4) <0.001 9/67 (13.4) 2/1032 (0.2) <0.001
Acute respiratory distress syndrome 37/1099 (3.4) 10/926 (1.1) 27/173 (15.6) <0.001 27/67 (40.3) 10/1032 (1.0) <0.001
Acute kidney injury 6/1099 (0.5) 1/926 (0.1) 5/173 (2.9) <0.001 4/67 (6.0) 2/1032 (0.2) <0.001
Disseminated intravascular coagulation 1/1099 (0.1) 0/926 (0.0) 1/173 (0.6) 0.157 1/67 (1.5) 0/1032 (0.0) 0.061
Rhabdomyolysis 1/1099 (0.1) 1/926 (0.1) 0/173 (0.0) 1.000 0/67 (0.0) 1/1032 (0.1) 1.000
Pneumonia 869/1099 (79.1) 705/926 (76.1) 164/173 (94.8) <0.001 59/67 (88.1) 810/1032 (78.5) 0.087
Timefrom theinitial diagnosisto developing pneumonia (days)
Median, interquartile range 0.0 (0.0-2.0) 0.0 (0.0-2.0) 1.0 (0.0-3.0) <0.001 1.0 (0.0-5.0) 0.0 (0.0-2.0) 0.001
Range 0.0 (0.0-60.0) 0.0 (0.0-47.0) 1.0 (0.0-60.0) <0.001 1.0 (0.0-60.0) 0.0 (0.0-47.0) 0.001
Time from symptom onset to developing pneumonia (days)
Median, interquartile range 4.0 (2.0-7.0) 4.0 (2.0-6.0) 5.0 (3.0-8.0) <0001  5.5(3.0-10.0) 4.0 (2.0-7.0) 0.015
Range 4.0 (0.0-46.0) 4.0 (0.0-43.0) 5.0 (0.0-46.0) <0001  55(0.0-46.0) 4.0 (0.0-43.0) 0.015
Supportive treatment — No., %
Administration of intravenous antibiotics— No., % 632/1099 (57.5) 493/926 (53.2) 139/173 (80.3) <0.001 60/67 (89.6) 572/1032 (55.4) <0.001
Administration of oseltamivir —No., % 393/1099 (35.8) 313/926 (33.8) 80/173 (46.2) 0.002 36/67 (53.7) 357/1032 (34.6) 0.002
Administration of antifungal medications— No., % 30/1099 (2.7) 17/926 (1.8) 13/173 (7.5) <0.001 8/67 (11.9) 22/1032 (2.1) <0.001
Administration of systemic corticosteroids— No., % 204/1099 (18.6) 127/926 (13.7) 77/173 (44.5) <0.001 35/67 (52.2) 169/1032 (16.4) <0.001
Maximal daily dose of corticosteroids (mg/kg) 1.5 (0.7-40.0) 1.0 (0.6-40.0) 30.0 (1.0-40.0) 0.014 1.6 (1.0-35.0) 1.5 (0.6-40.0) 0.505
Oxygen therapy — No., % 418/1099 (38.0) 304/926 (32.8) 114/173 (65.9) <0.001 58/67 (86.6) 360/1032 (34.9) <0.001
Mechanical ventilation — No., % 67/1099 (6.1) 0/926 (0.0) 67/173 (38.7) <0.001 40/67 (59.7) 27/1032 (2.6) <0.001
Invasive 24/1099 (2.2) 0/926 (0.0) 24/173 (13.9) <0.001 24/67 (35.8) 0/1032 (0.0) <0.001
Non-invasive 56/1099 (5.1) 0/926 (0.0) 56/173 (32.4) <0.001 29/67 (43.3) 27/1032 (2.6) <0.001
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Use of extracor poreal membrane oxygenation — No., %

Use of continuous renal replacement therapy — No., %
Use of intravenousimmunoglobin — No., %
Intensive care unit admission — No., %
Clinical outcomes
Discharge from hospital
Death
Recovered

Staying in hospita

143/1099 (13.0)

1029/1099 (93.6) 875/926 (94.5) 154/173 (89.0)

<0.001
<0.001
<0.001
<0.001

0.230
<0.001
0.639

0.011

116/1032 (11.2)

978/1032 (94.8)

<0.001
<0.001
<0.001
<0.001

0.249
<0.001
1.000
<0.001
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Figure legends

Figure 1. Patient recruitment flowchart and the distribution of patients across China

Figure 1-A. Patient recruitment flowchart

Figure 1-B. The distribution of laboratory-confirmed cases throughout China

Shown are the official statistics of all documented laboratory-confirmed cases throughout China

according to the National Health Commission (as of February 4™, 2020).

Figure 2. The risk and the percentage of patients with 2019-nCoV ARD who reached to the
composite endpoint

Figure 2-A. Therisk of reaching to the composite endpoint for all patients with 2019-nCoV ARD
Figure 2-B. Therisk of reaching to the composite endpoint for non-severe cases

Figure 2-C. Therisk of reaching to the composite endpoint for severe cases

Figure 2- D. Shown are the stratification by age, Sex, disease severity, smoking status, underlying
disease, alanine or aspartate aminotransferase levels, blood leukocyte count, blood lymphocyte count,
blood platelet count, ground-glass opacity on chest X-ray on admission, local patchy shadowing on
chest X-ray on admission, diffuse patchy shadowing on chest X-ray on admission, intertitial
abnormality on chest X-ray on admission, interstitial abnormality on chest computed tomography on
admission.

2019-nCoV ARD: 2019 novel coronavirus acute respiratory disease
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| Composite endpoint | | Recovery

A: All Patients B: Non-severe cases C: Severe cases
100 — 0 =
X 75
B~
2 50-
o
-
E 291
0 7 14 21 28 0 [ 14 21 28 0  § 14 21 28
Time from illness onset (days)
D
Factors Level SDHR 95%Cl
Age (yrs) >09 V.S. <=65 2.146 1.112-4.141
Sex Female v.s. Male 1.061 0.553-2.034
Disease severity Severe v.s. Non-severe 11119  4.634-26.679 P
S PAOKIRG:Status Current-smokers v.s. non-smokers  0.648 0.288-1.4358
Smoking status Ever-Smokers v.s. non-smokers 1.323 0.474-3.691
Any underlying disease Yes v.s. No 1.912 0.626-2.753
ALT(U/L) or AST(U/L) >40 v.s. <=40 1.569 0.807-3.052
Blood leukocytes (*10%9/L) >4 V8. <=4 3.985  1.442-11.013
Blood lymphocytes (*1079/L) >1.9v.8. <=1.5 0.981 0.373-2.576
Ground-glass opacity on chest X-ray on admission Yes v.s. NoO 0.415 0.128-1.343
Local patchy shadowing on chest X-ray on admission Yes v.s. No 1.722 0.686-4.321
Diffuse patchy shadowing on chest X-ray on admission Yes v.s. No 2.030 1.007-4.091
nterstitial on chest X-ray on admission Yes v.s. No 3.297 1.429-7.603 —t—b
nterstitial abnormality on chest CT on admission Yes v.s. No 0.952 0.237-1.287 '

0.5 45 85 125

P value

0.023
0.860

<0.001

0.290
0.590
0.470
0.130
0.008
0.970
0.140
0.250
0.048
0.005
0.170
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