Page 1 of 16

Clinical Course and Outcomes of 344 Intensive Care Patients with COVID-19

Yang Wang!', MD; Xiaofan Lu??, PhD; Hui Chen3', MD; Taige Chen*', MD; Nan Su®', MD; Fang
Huang3, MD; Jing Zhou®, MD; Bing Zhang!, MD; Yongsheng Li”*, MD; Fangrong YanZ*, PhD;

Jun Wang3*, MD

Author Affiliations

1Department of Radiology, The Affiliated Nanjing Drum Tower Hospital of Nanjing University

Medical School, Nanjing, China

2State Key Laboratory of Natural Medicines, Research Center of Biostatistics and

Computational Pharmacy, China Pharmaceutical University, Nanjing, China

3Department of Intensive Care Medicine, The First Affiliated Hospital of Soochow University,

Suzhou, China

4Medical School of Nanjing University, Nanjing, China

>Department of Respiratory Medicine, The First Affiliated Hospital of Soochow University,

Suzhou, China

®Department of Aged ICU, the First Affiliated Hospital of Nanjing Medical University,

Nanjing, China

’Department of Intensive Care Medicine, Tongji Hospital, Tongji Medical College, Huazhong

University of Science and Technology , Wuhan, China

AJRCCM Articlesin Press. Published April 08, 2020 as 10.1164/rccm.202003-0736LE
Copyright © 2020 by the American Thoracic Society



"These authors contributed equally.

*Corresponding Authors: Yongsheng Li, MD, Department of Intensive Care Medicine, Tongji
Hospital, Tongji Medical College, Huazhong University of Science and Technology, 1095

Jiefang Avenue, Wuhan 430030, Hubei, China (dr_ysli@126.com); Fangrong Yan, PhD, State

Key Laboratory of Natural Medicines, Research Center of Biostatistics and Computational

Pharmacy, China Pharmaceutical University, Nanjing 210009, China (f.r.yan@163.com); Jun

Wang, MD, Department of Intensive Care Medicine, The First Affiliated Hospital of Soochow

University, No. 188 Shizi Street, Suzhou 215006, China (dr_wangjun@suda.edu.cn).

Funding

This work was supported by the National Key R&D Program of China (2019YFC1711000), the
National Natural Science Foundation of China (81973145), the “Double First-Class”
University project (CPU2018GY09), China Postdoctoral Science Foundation (2019M651805),
the Science Foundation of Jiangsu Commission of Health (H2018117), and the Emergency
Project for the Prevention and Control of the Novel Coronavirus Outbreak in Suzhou
(5YS2020012). The funders had no role in the design and conduct of the study; collection,
analysis, and interpretation of the data; preparation, review, or approval of the manuscript;

and decision to submit the manuscript for publication.

Author Contributions

Drs J. Wang and Y. Li had full access to all of the data in the study; Conceptualization: Y.

Wang, X. Lu, T. Chen; Acquisition, analysis, or interpretation of data: J. Wang, Y. Li, Y. Wang,

AJRCCM Articlesin Press. Published April 08, 2020 as 10.1164/rccm.202003-0736LE
Copyright © 2020 by the American Thoracic Society

Page 2 of 16


dr_ysli@126.com
f.r.yan@163.com
dr_wangjun@suda.edu.cn

Page3of 16

X. Lu, T. Chen; Statistical analysis: X. Lu, F. Yan; Investigation: X. Lu, T. Chen, H. Chen, N. Su,
J. Zhou, F. Huang, B. Zhang; Drafting of the manuscript editing: X. Lu, T. Chen, Y. Wang;

Funding acquisition: Y. Wang, J. Wang, F. Yan; Supervision: ). Wang, F. Yan.

Word count: 1,338

This article is open access and distributed under the terms of the Creative Commons
Attribution Non-Commercial No Derivatives License 4.0

(http://creativecommons.org/licenses/by-nc-nd/4.0/). For commercial usage and reprints

please contact Diane Gern (dgern@thoracic.org).

AJRCCM Articlesin Press. Published April 08, 2020 as 10.1164/rccm.202003-0736LE
Copyright © 2020 by the American Thoracic Society


http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:dgern@thoracic.org

Introduction

With the dramatic increase of confirmed cases with coronavirus disease 2019 (COVID-19)
and increasing death toll in China, timely and effective management of severe and critically
ill patients appears to be particularly important. Previous studies on COVID-19 mainly
described the general features of patients (1). However, little attention has been paid to
clinical characteristics and outcomes of intensive care patients, data of which are scarce but
are of paramount importance to reduce mortality. Some of the results of these studies have

been previously reported in the form of an abstract (2).

Methods

This study enrolled 344 severe and critically ill patients (intensive care patients) who were
diagnosed with COVID-19 according to WHO interim guidance by positive result of a RT-PCR
assay of nasal and (or) throat-swab specimens and were hospitalized in eight intensive care
wards (totaling approximately 330 beds) in Tongji hospital from January 25 through
February 25, 2020. The intensive care wards staff intensivists and specialist nurses in
intensive care, and were equipped with continuous vital signs monitoring, respiratory
support including non-invasive and invasive ventilators, high-flow nasal cannula (HFNC)
oxygen therapy, and extracorporeal membrane oxygenation (ECMO). We collected
demographic, clinical, laboratory and radiologic findings, treatment and outcome data from
electronic medical records. The illness severity of COVID-19 was defined according to the
Chinese management guideline for COVID-19 (version 6.0) (3). Cytokines were measured by

a chemiluminescent immunometric assay (Immulite 1000; Diagnostic Products, Gwynedd,
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UK). Acute respiratory distress syndrome (ARDS) was diagnosed according to the Berlin
Definition and septic shock was defined according to the 2016 Third International
Consensus Definition (4, 5). Disseminated intravascular coagulation (DIC) was defined by the
International Society of Thrombosis and Haemostasis (ISTH) and acute kidney injury (AKI)
was diagnosed according to the KDIGO clinical practice guidelines (6). Myocardial damage
was diagnosed according to the serum levels of cardiac biomarkers or new abnormalities in
electrocardiography and echocardiography. Liver injury was diagnosed according to
elevation of bilirubin and aminotransferase. Rhabdomyolysis was diagnosed on the basis of
the serum level of Creatine kinase and myoglobin. Survival endpoint was 28-day mortality
after admission to the intensive care ward. The Ethics Commission of Tongji hospital
approved this study, with a waiver of informed consent. Continuous variables were
described as median (IQR) while categorical variables were expressed as frequencies (%).
Statistical analyses were conducted with R3.6.2 using a Fisher’s exact test for categorical
data and Mann-Whitney test for continuous data; Kaplan-Meier estimator and Cox
regression were used for survival analysis. Correlations were measured by Spearman
method (p). For unadjusted comparisons, a two-sided P<0.05 was considered statistically

significant.

Results

Characteristics and treatment

Of the 344 intensive care patients (Table), non-survivors are generally older than survivors,

with a higher proportion aged over 60 years, and every ten-year increase in age was
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associated with a 58% additional risk (HR: 1.58, 95% Cl: 1.38-1.81, P<0.001). Dyspnea was
more common in non-survivors, accompanied with a significantly higher respiratory rate
and lower SpO,/FiO, (S/F) ratio; S/F was negatively correlated (p=-0.68) with the incidence
of ARDS, and every ten-unit increase in S/F correlated with a 10% decrease in fatality (HR:
0.90, 95% Cl: 0.88-0.92, P<0.001). 128 out of 145 (88.3%) patients who developed ARDS
died at 28-day. Non-survivors were more likely to bear original comorbidities (all, P<0.05).
Lymphcytopenia occurred in 237 (69.5%) and was predominant in non-survivors (91.6% vs
55.7%, P<0.001); higher lymphocyte count was significantly associated with decreasing
mortality (HR: 0.1, 95% Cl: 0.06-0.18, P<0.001). 283 (82.3%) patients received antiviral
agents, and 266 (77.3%) received antibacterial agents. Other supportive treatments
including gamma globulin (156, 45.3%), muscle relaxant (38, 11.0%), and glucocorticoids
(225, 65.4%) were given to the patients. Two (0.6%) patients were treated with ECMO and

nine (2.6%) with continuous renal replacement therapy.

Ventilatory support

35 (10.2%) patients were treated with HFNC, of whom 23 (65.7%) also received invasive
ventilation. Of the 12 patients who received HFNC only, 7 (58.3%) died at 28-day. 134
(40.6%) patients were treated with mechanical ventilation (either non-invasive or invasive),
of whom 34 received treatment of non-invasive ventilation only, 27 (79.4%) died at 28-day,
while invasive ventilation was given to 100 patients with 97 (97%) deaths at 28-day; median
duration from admission to invasive ventilation was 5 (IQR: 1-8) days, and median duration
of invasive ventilation was 4 (IQR: 3-8) days. Of the 145 patients who developed ARDS, 100

(69.0%) were treated with invasive ventilation.
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Clinical course and outcomes

133 (38.7%) patients died at 28 days with a median survival of 25 days (Figure); median
duration from admission to death was 10 (IQR: 6-15) days for non-survivors. Of the 211
survivors, 185 (87.7%) were discharged. Median duration from onset of symptoms to
laboratory confirmation of infection by RT-PCR was 8 (IQR: 5—11) days. In survivors, median
duration from positive RT-PCR result to negative was 12 (IQR: 9-15) days while in
non-survivors median duration from infection confirmation to death was 15 (IQR: 10-19)

days (Figure).

Discussion

This report, to our knowledge, is the largest case series of intensive care COVID-19 patients

with informative laboratory characteristics, detailed clinical course and outcome.

In our cohort, non-survivors are older than survivors, which is consistent with an earlier
study (7). We did not observe survival differences regarding gender, but result of previous
study was an inconsistent trend (8). Compared to survivors, non-survivors presented with
more common dyspnea and a higher respiratory rate, indicating more attention should be
paid to vital signs changes with respect to respiratory rate for intensive care patients. A
previous study revealed that original comorbidities were potential risk factors (8), and we
observed that hypertension is significantly differentially distributed between non-survivors
(69 [52.3%]) and survivors (72 [34.1%]), and 62 out of 141 (44.0%) patients with
hypertension had medication history of taking ACE inhibitors. Given that ACE2 plays a dual

role of vasopeptidase and SARS virus receptor, we speculated that hypertensive patients
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with COVID-19 might be more likely to become critically ill (9). Additionally, S/F may be a
useful and non-invasive predictive marker, which was defined by the Kigali modification of
the Berlin definition and had good correlation with the diagnosis of ARDS (10). Given a large
patient flow during epidemic conditions, this indicator could be flexibly used for screening

and monitoring.

Lymphcytopenia occurred in almost 70% and was predominant in non-survivors, which
contradicts a previous study with relatively small size (8). Lymphocytopenia is a prominent
feature of critically ill patients with SARS (11) and MERS, which is the result of apoptosis of
lymphocytes (12), thus lymphocyte depletion could be harmful and lymphocyte count might
serve as another prognostic factor for SARS-CoV2. Additionally, we observed a higher level
of hs-CRP, along with other inflammatory markers, which is consistent with relevant reports
of SARS and MERS (13). Unexpectedly, non-survivors however showed a higher level of
IL-2R. Highly expressed IL-2R initiates autoreactive cytotoxic CD8+ T cell-mediated
autoimmunity. Meanwhile, IL-2 stimulates the proliferation of natural killer cells that highly
express IL-2R, promoting the release of cytokines, further inducing the lethal “cytokine
storm” (14). We also observed that factors like red blood cell distribution width, lactate
dehydrogenase and coagulation index were up-regulated in non-survivors which is probably
due to the active participation in inflammatory response. It has been reported that chest CT
imaging can be more sensitive compared to RT-PCT in diagnosis (15), and we reasoned that
CT might even show guiding significance in the critical stage of COVID-19. The high mortality
rate of patients who received mechanical ventilation, which may be partly due to the

centralized admission of a large number of intensive care patients in February and the fact
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that patients were sometimes transferred late to the hospital, made us question the
effectiveness of non-invasive ventilation treatment or HFNC in the first line, and whether
the early use of invasive ventilation would improve prognosis may be worth further study in

a larger cohort.

In summary, in this single-center case series study, older patients with comorbidities are at
dramatically increased risk of mortality. Real-time monitoring of S/F and regular
measurements of lymphocyte count and inflammatory markers may be essential to disease

management.

Acknowledgments

We would like to thank all the hospital staff for their efforts in collecting the information
that was used in this study, and all the patients who consented to donate their data for

analysis and the medical staff who are on the frontlines of caring for patients.

Conflict of Interest Disclosures

The authors declare no competing interests.

AJRCCM Articlesin Press. Published April 08, 2020 as 10.1164/rccm.202003-0736LE
Copyright © 2020 by the American Thoracic Society



References

1. Guan W-j, Ni Z-y, Hu Y, Liang W-h, Ou C-q, He J-x, Liu L, Shan H, Lei C-I, Hui DSC, Du B, Li
L-j, Zeng G, Yuen K-Y, Chen R-c, Tang C-l, Wang T, Chen P-y, Xiang J, Li S-y, Wang J-,
Liang Z-j, Peng Y-x, Wei L, Liu Y, Hu Y-h, Peng P, Wang J-m, Liu J-y, Chen Z, Li G, Zheng
Z-j, Qiu S-q, Luo J, Ye C-j, Zhu S-y, Zhong N-s. Clinical Characteristics of Coronavirus

Disease 2019 in China. N Engl J Med 2020. doi: 10.1056/NEJM0a2002032

2. Jamil S, Mark N, Carlos G, Dela Cruz CS, Gross JE, Pasnick S. Diagnosis and Management of

COVID-19 Disease. Am J Respir Crit Care Med 2020. doi: 10.1164/rccm.2020C1

3. National Health Commission of the People's Republic of China. Chinese management
guideline for COVID-19 (version 6.0). Feb 19, 2020.
http://www.nhc.gov.cn/yzygj/s7653p/202002/8334a8326dd94d329df351d7da8aefc

2/files/b218cfeblbc54639af227f922bf6b817. pdf

4. Singer M, Deutschman CS, Seymour CW, Shankar-Hari M, Annane D, Bauer M, Bellomo R,
Bernard GR, Chiche J-D, Coopersmith CM. The third international consensus
definitions for sepsis and septic shock (Sepsis-3). JAMA 2016; 315: 801-810.

doi:10.1001/jama.2016.0287

5. Ranieri V, Rubenfeld G, Thompson B, Ferguson N, Caldwell E, Fan E, Camporota L, Slutsky
A. Acute respiratory distress syndrome: the Berlin Definition. JAMA 2012; 307:

2526-2533. doi: 10.1001/jama.2012.5669

6. Wada H, Thachil J, Di Nisio M, Mathew P, Kurosawa S, Gando S, Kim H, Nielsen J, Dempfle

AJRCCM Articlesin Press. Published April 08, 2020 as 10.1164/rccm.202003-0736LE
Copyright © 2020 by the American Thoracic Society

Page 10 of 16



Page 11 of 16

CE, Levi M. Guidance for diagnosis and treatment of disseminated intravascular
coagulation from harmonization of the recommendations from three guidelines. J

Thromb Haemost 2013; 11: 761-767. doi: 10.1111/jth.12155

7. Wu Z, McGoogan JM. Characteristics of and Important Lessons From the Coronavirus
Disease 2019 (COVID-19) Outbreak in China: Summary of a Report of 72 314 Cases
From the Chinese Center for Disease Control and Prevention. JAMA 2020.

doi:10.1001/jama.2020.2648

8. Yang X, Yu Y, Xu J, Shu H, Liu H, Wu Y, Zhang L, Yu Z, Fang M, Yu T. Clinical course and
outcomes of critically ill patients with SARS-CoV-2 pneumonia in Wuhan, China: a
single-centered, retrospective, observational study. Lancet Respir Med 2020. doi:

10.1016/52213-2600(20)30079-5

9. TURNER. ACE2: from vasopeptidase to SARS virus receptor. Trends Pharmacol Sci; 25:

291-294. doi: 10.1016/j.tips.2004.04.001

10. Riviello ED, Kiviri W, Twagirumugabe T, Mueller A, Banner-Goodspeed VM, Officer L,
Novack V, Mutumwinka M, Talmor DS, Fowler RA. Hospital incidence and outcomes
of the acute respiratory distress syndrome using the Kigali modification of the Berlin
definition. Am J Respir Crit Care Med 2016; 193: 52-59. doi:

10.1164/rccm.201503-05840C

11. Liu J, Li S, Liu J, Liang B, Wang X, Li W, Wang H, Tong Q, Yi J, Zhao L. Longitudinal

characteristics of lymphocyte responses and cytokine profiles in the peripheral blood

AJRCCM Articlesin Press. Published April 08, 2020 as 10.1164/rccm.202003-0736LE
Copyright © 2020 by the American Thoracic Society



Page 12 of 16

of SARS-CoV-2 infected patients. 2020. doi: 10.1101/2020.02.16.20023671

12. Arabi YM, Arifi AA, Balkhy HH, Najm H, Aldawood AS, Ghabashi A, Hawa H, Alothman A,
Khaldi A, Al Raiy B. Clinical course and outcomes of critically ill patients with Middle
East respiratory syndrome coronavirus infection. Ann Intern Med 2014; 160:

389-397. doi: 10.7326/M13-2486.

13. Chan JF, Lau SK, To KK, Cheng VC, Woo PC, Yuen KY. Middle East respiratory syndrome
coronavirus: another zoonotic betacoronavirus causing SARS-like disease. Clin

Microbiol Rev 2015; 28: 465-522. doi: 10.1038/sj.embor.7401099

14. Bachmann MF, Oxenius A. Interleukin 2: from immunostimulation to immunoregulation

and back again. EMBO Rep 2007; 8: 1142-1148. doi: 10.1038/sj.embor.7401099

15. Ai T, Yang Z, Hou H, Zhan C, Chen C, Lv W, Tao Q, Sun Z, Xia L. Correlation of Chest CT
and RT-PCR Testing in Coronavirus Disease 2019 (COVID-19) in China: A Report of

1014 Cases. Radiology 2020: 200642. doi: 10.1148/radiol.2020200642

AJRCCM Articlesin Press. Published April 08, 2020 as 10.1164/rccm.202003-0736LE
Copyright © 2020 by the American Thoracic Society



Page 13 of 16

Figure. Kaplan-Meier curve showing a 28-day median survival of 312 intensive care patients
in this cohort (32 out of 344 patients lack records of survival time); timeline showing the

time span from symptoms onset (median) to three important events
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Table. Presenting characteristics of intensive care patients with COVID-19

All patients* Survivors Non-survivors p
(n = 344) (n=211) (n=133)
Age, years 64 (52-72) 57 (47-69) 70 (62-77) <0.001
Age range, years <0.001
<60 150 (43.6) 118 (55.9) 32(24.1)
>60 194 (56.4) 93 (44.1) 101 (75.9)
Gender, male 179 (52.0) 105 (49.8) 74 (55.6) 0.341
Signs and symptoms
Fever 301 (87.5) 186 (88.2) 115 (86.5) 0.770
Dry cough 233 (67.7) 137 (64.9) 96 (72.2) 0.200
Dyspnea 208 (60.5) 108 (51.2) 100 (75.2) <0.001
Fatigue 167 (48.5) 102 (48.3) 65 (48.9) 1.000
Expectoration 135 (39.2) 82 (38.9) 53(39.8) 0.945
Diarrhea 92 (26.7) 63 (29.9) 29 (21.8) 0.129
Anorexia 91 (26.5) 57 (27.0) 34 (25.6) 0.864
Original  comorbidities  or
medication history
Hypertension 141 (41.0) 72 (34.1) 69 (52.3) 0.001
ACE inhibitors 62 (18.0) 32 (15.2) 30 (22.6) 0.083
Diabetes 64 (18.6) 34 (16.1) 30(22.9) 0.155
Cardiovascular disease 40 (11.6) 18 (8.5) 22 (16.5) 0.030
COPD 16 (4.7) 3(1.4) 13 (9.8) 0.001
Vital signs
Respiratory rate, rpm 21 (20-25) 20 (20-22) 24 (20-31) <0.001
Heart rate, bpm 90 (80-104) 90 (80-104) 93 (82-108) 0.116
SpO,/Fi0, 279 (157-328) 297 (272-448) 114 (89-224) <0.001
Laboratory findings at admission
Routine blood test
White blood cells, x10%/L 6.2 (4.5-8.9) 5.3 (4.0-6.9) 9.1(6.1-13.3) <0.001
lymphocytes, x10°%/L 0.9 (0.6-1.2) 1.0(0.8-1.4) 0.6 (0.4-0.7) <0.001
Neutrophils, x10°/L 4.7 (2.9-7.6) 3.7 (2.5-5.3) 8.0 (5.5-12.2) <0.001
Platelets, x10%/L 189 (142-257) 211 (161-290) 159 (112-218) <0.001
Red cell distribution width 12.4(11.9-13.2) 12.3(11.8-13.0) 12.7(12.2-13.7) <0.001
Inflammatory marker
hs-CRP, mg/L 55 (14-106) 28 (6-67) 101 (61-153) <0.001
PCT, ng/ml 0.09 (0.04-0.23) 0.04 (0.03-0.09) 0.21(0.13-0.70) <0.001
IL-2R, U/ml 811 (546-1154) 716 (458-954) 1098 (721-1512) <0.001
IL-6, pg/ml 27.2 (5.9-60.1) 10.8 (2.7-37.4)  61.1(29.9-132.2) <0.001
IL-8, pg/ml 17.2 (9.1-34.0) 12.5 (6.9-20.8) 28.3 (14.7-59.1) <0.001
IL-10, pg/ml 6.1 (2.5-10.6) 2.5(2.5-7.0) 10.5 (5.9-18.5) <0.001
TNF-a, pg/ml 8.8 (6.6-11.7) 8.2 (6.1-10.2) 10.7 (7.5-15.9) <0.001

Coagulation index
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Prothrombin time, s 14.3(13.5-15.4) 13.9(13.3-14.5) 15.4(14.3-17.4) <0.001
D-Dimer, ug/ml 1.3 (0.5-5.0) 0.7 (0.4-1.5) 5.1 (1.7-31.5) <0.001
INR 1.1(1.0-1.2) 1.1(1.0-1.1) 1.2 (1.1-1.4) <0.001
Cardiac biomarkers
High-sensitivity cardiac
_ 9.7 (2.9-44.4) 3.4(1.4-8.7)  46.7(11.2-801.3) <0.001
troponin |, pg/ml
Myo, ng/ml 75 (32-199) 31 (20-55) 179 (103-367) <0.001
CK-MB, ng/ml 1.5 (0.5-3.2) 0.4 (0.3-1.2) 2.5(1.2-6.1) <0.001
Biochemistryt
ALT, U/L, (<41) 24 (15-38) 21 (14-36) 29 (19-42) 0.001
AST, U/L, (<41) 31 (22-47) 27 (20-37) 43 (28-66) <0.001
Albumin, g/L, (35-52) 34 (30-37) 36 (33-39) 31 (28-34) <0.001
TBIL, umol/L, (<26.0) 10.2 (7.3-14.2) 8.5(6.3-11.3) 12.9(9.8-19.2) <0.001
Cr, umol/L, (59-104) 74 (58-93) 66 (56.3-86) 86 (67-111) <0.001
BUN, mmol/L, (3.6-9.5) 5.3(3.8-8.3) 4.3 (3.2-5.8) 8.3(5.9-12.1) <0.001
CK, U/L, (£170) 109 (60-242) 81 (39-139) 168 (96-387) <0.001
LDH, U/L, (135-225) 338 (237-491) 271 (205-347) 525 (419-676) <0.001
e-GFR, ml/min/1.73m2,(>90) 87 (70-101) 93 (78-107) 74 (55-91) <0.001
Glu, mmol/L, (3.9-6.1) 6.8 (5.7-9.0) 6.1 (5.2-7.8) 8.2 (6.6-11.4) <0.001
Radiologic manifestation <0.001
GGO 164 (47.7) 101 (50.8) 63 (54.8)
Local patchy opacities 38 (11.0) 35 (17.6) 3(2.6)
Bilateral patchy opacities 110 (32.0) 61 (30.7) 49 (42.6)
Organ function injury
ARDS 145 (42.2) 17 (8.1) 128 (97.0) <0.001
Septic shock 114 (33.1) 2(0.9) 112 (84.2) <0.001
DIC 71 (20.6) 1(0.5) 70 (52.6) <0.001
AKI 86 (25.0) 6 (2.8) 80 (60.2) <0.001
Myocardial damage 111 (32.3) 4(1.9) 107 (80.5) <0.001
Liver injury 54 (15.7) 9(4.3) 45 (33.8) <0.001
Rhabdomyolysis 9(2.6) 0(0) 9(6.9) <0.001
Ventilatory support
throughout the course
HFNC oxygen therapy 35(10.2) 7 (3.3) 28 (21.1) <0.001
NIV 34 (9.9) 7 (3.3) 27 (20.3) <0.001
\Y 100 (29.1) 3(1.4) 97 (72.9) <0.001

Abbreviations: COPD: chronic obstructive pulmonary disease; GGO: ground-glass opacity; ARDS: acute
respiratory distress syndrome; DIC: disseminated intravascular coagulation; AKI: acute kidney injury;
HFNC: high-flow nasal cannula; NIV: non-invasive ventilation; IV: invasive ventilation

*The percentage represented the frequency divided by the total cohort size (n=344), while percentages
in subgroups were calculated according to contingency table with missing data removed first.

tNormal ranges of listed biochemical parameters were indicated in parentheses.

All records were measured at admission to intensive care wards unless otherwise indicated.
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Figure. Kaplan-Meier curve showing a 28-day median survival of 312 intensive care patients in this cohort
(32 out of 344 patients lack records of survival time); timeline showing the time span from symptoms onset
(median) to three important events
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