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Genomic characterisation and epidemiology of 2019 novel
coronavirus: implications for virus origins and receptor
binding

Roujian Lu*, Xiang Zhao*, Juan Li*, Peihua Niu*, Bo Yang*, Honglong Wu*, Wenling Wang, Hao Song, Baoying Huang, Na Zhu, Yuhai Bi,
Xuejun Ma, Faxian Zhan, Liang Wang, Tao Hu, Hong Zhou, Zhenhong Hu, Weimin Zhou, Li Zhao, Jing Chen, Yao Meng, Ji Wang, Yang Lin,
Jianying Yuan, Zhihao Xie, Jinmin Ma, William J Liu, Dayan Wang, Wenbo Xu, Edward C Holmes, George F Gao, Guizhen Wuf[, Weijun Chenf],

Weifeng Shiq], Wenjie Tanq
Lancet 2020; 395: 56574
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Epidemiological and clinical characteristics of 99 cases of Patients (n=99)

2019 novel coronavirus pneumonia in Wuhan, China: Age, years
a descriptive study Mean (SD) 555 (131)
Nanshan Chen*, Min Zhou*, Xuan Dong*, Jieming Qu*, F Gong, Yang Han, Yang Qiu, Jingli Wang, Ying Liu, Yuan Wei, Jia’an Xia, Ting Y s Ha
Xinxin Zhang, L;Zhang ' 9/ IR 9 T TS g ' S <39 10 (10%)
40-49 22 (22%)
Lancet 2020. PMID: 32007143 50-59 30 (30%)
60-69 22 (22%)
> >70 15 (15%)
1&5[‘5_]%:#‘_'\6%% Sex
—r s s _ Female 32 (32%)
Et;%O)Jm Ylntanfﬁﬂi(ﬁfjﬁﬁ% Male 67 (68%)
Occupation
ZOZOE 1 H 1 E ~ 1 H 20 E Agricultural worker 2 (2%)
_ =A Self-employed 63 (64%)
— — N pj/]
X2 _EE0HARIIZ2019-nCoVIifik &2 & Employee 15 (15%)
_E 7]-"@. ‘ /-\ KJL'. LT" é 99 JJ_ 15'] Retired 19 (19%)
Exposure to Huanan seafood market* 49 (49%)
% % H6 B Long-term exposure history 47 (47%)
5 =1 Short-term exposure history 2 (2%)
N N Chronic medical illness 50 (51%)
° 4 9 % . ;ﬁ ﬁ ;ﬁ n i FF-' i’dl_ N 0) H% Eé’ Jﬁ + Cardiovascular and cerebrovascular diseases 40 (40%)
— a = Digestive system disease 11 (11%)
b 47% . Eﬁiiﬁ’\mﬁ,ﬂﬂi ﬁ-l_ (E&Jbﬁb%IE%) Endocrine system diseaset 13 (13%)
Malignant tumour 1(1%)
¢ 2 % |_-| I_-ﬁ i’ﬂ-’_ N 0) %—’- Hiﬂé’ Jﬁ + ( E l’ ) CI:&] %) Nervous system disease 1(1%)
Respiratory system disease 1(1%)
Admission to intensive care unit 23 (23%)

Clinical outcome

Remained in hospital 57 (58%)

Discharged 31(31%)

Fﬁiﬁ—c Eéhtb‘f‘ﬂ%iﬁ%(q:ﬁﬁ@ I) Died o o 11(11%:
ZNLTRENLE,NSz?? CLong e exposin s having worked o Ied e round s ssfood

market, whereas short-term exposure is having been to Huanan seafood market
occasionally. 112 were diabetic.

Table 1: Demographics, baseline characteristics, and clinical outcomes of
99 patients admitted to Wuhan Jinyintan Hospital (Jan 1-20, 2020)
with 2019-nCoV pneumonia







A familial cluster of pneumonia associated with the 2019
novel coronavirus indicating person-to-person transmission:
a study of a family cluster

Jasper Fuk-Woo Chan*, Shuofeng Yuan*, Kin-Hang Kok*, Kelvin Kai-Wang To*, Hin Chu*, Jin Yang, Fanfan Xing, Jieling Li, Cyril Chik-Yan Yip,
Rosana Wing-Shan Poon, Hoi-Wah Tsoi, Simon Kam-Fai Lo, Kwok-Hung Chan, Vincent Kwok-Man Poon, Wan-Mui Chan, Jonathan Daniel Ip,

Jian-Piao Cai, Vincent Chi-Chung Cheng, Honglin Chen, Christopher Kim-Ming Hui, Kwok-Yung Yuen
Lancet 2020; 395: 514-23
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JAMA | Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Clinical Characteristics of 138 Hospitalized Patients
With 2019 Novel Coronavirus-Infected Pneumonia in Wuhan, China

Dawei Wang, MD; Bo Hu, MD; Chang Hu, MD; Fangfang Zhu, MD; Xing Liu, MD; Jing Zhang, MD; Binbin Wang, MD; Hui Xiang, MD;
Zhenshun Cheng, MD; Yong Xiong, MD; Yan Zhao, MD; Yirong Li, MD; Xinghuan Wang, MD; Zhiyong Peng, MD
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« 20208£1H1H~1H28H

o & EERHARIZ2019-nCoVifit L2 Eh
LRI ABEL=-£138fEfI

BEE=

o EWFHT 56R%

o MRl ZM 45.7%. Bt 54.3%

« AES ICU 21%. —fE5EHE 79%

o GH7F4E: S IM/E(31 2%) HEPRJ%(10.1%). 10>
& E(14.5%), EEIEE(7.2%)H %0,

« ICUERBITIIBFRENZL. SME. #EKIRE.
lL\'HiﬁiEﬂ%ﬁfﬁh‘§l"o

o FRENSDHEIM : AIRET7H. FIREETS
H.ARDSETSH

o FASEL: FREN98.6%). JEFE(69.6%). B
Tz ER(59.4%), BAAIR(39.9%). #1A%E
(34.8%). MU (31.2%)

Table 1. Baseline Characteristics of Patients Infected Witt ICU — %R R
No. (9 21% 79%
Total (N=138) ICU(n=36) Non-ICU (n=102) P Value®
Age, median (IQR), y 56 (42-68) 66 (57-78) 51(37-62) <.001
Sex

Female 63 (45.7) 14 (38.9) 49 (48.0)

Male 75(54.3) 22(61.1) 53(52.0) =2
Huanan Seafood Wholesale Market exposure 12(8.7) 5(13.9) 7(6.9) .30
Infected

Hospitalized patients 17(12.3) 9(25.0) 8(7.8) .02

Medical staff 40(29) 1(2.8) 39(38.2) <.001
Comorbidities 64 (46.4) 26(72.2) 38(37.3) <.001

Hypertension 43(31.2) 21(58.3) 22(21.6) <.001

Cardiovascular disease 20(14.5) 9(25.0) 11(10.8) .04

Diabetes 14 (10.1) 8(22.2) 6(5.9) .009

Malignancy 10(7.2) 4(11.1) 6(5.9) .29

Cerebrovascular disease 7(5.1) 6(16.7) 1(1.0) .001

copD 4(2.9) 3(8.3) 1(1.0) .054

Chronic kidney disease 4(2.9) 2(5.6) 2(2.0) .28

Chronic liver disease 4(2.9) 0 4(3.9) .57

HIV infection 2(1.4) 0 2(2.0) >.99
Signs and symptoms

Fever 136 (98.6) 36 (100) 100 (98.0) >.99

Fatigue 96 (69.6) 29 (80.6) 67 (65.7) .10

Dry cough 82(59.4) 21(58.3) 61(59.8) .88

Anorexia 55(39.9) 24 (66.7) 31(30.4) <.001

Myalgia 48 (34.8) 12(33.3) 36(35.3) .83

Dyspnea 43(31.2) 23(63.9) 20(19.6) <.001

Expectoration 37(26.8) 8(22.2) 29(28.4) .35

Pharyngalgia 24(17.4) 12(33.3) 12(11.8) .003

Diarrhea 14 (10.1) 6(16.7) 8(7.8) .20

Nausea 14 (10.1) 4(11.1) 10(9.8) >.99

Dizziness 13(9.4) 8(22.2) 5(4.9) .007

Headache 9(6.5) 3(8.3) 6(5.9) .70

Vomiting 5(3.6) 3(8.3) 2(2.0) 13

Abdominal pain 3(2.2) 3(8.3) 0(0) .02
Onset of symptom to, median (IQR), d

Hospital admission 7.0(4.0-8.0) 8.0(4.5-10.0) 6.0(3.0-7.0) .009

Dyspnea 5.0(1.0-10.0) | 6.5(3.0-10.8) 2.5(0.0-7.3) .02

ARDS 8.0(6.0-12.0) | 8.0(6.0-12.0) 8.0(6.3-11.3) .97
Heart rate, median (IQR), bpm 88 (78-97) 89(81-101) 86(77-96) .14
Respiratory rate, median (IQR) 20(19-21) 20(16-25) 20(19-21) 57
Mean arterial pressure, median (IQR), mm Hg 90 (84-97) 91 (78-96) 90 (85-98) .33




ﬁ E Fﬁ E. Table 2. Laboratory Findings of Patients Infected With 2019-nCoV on Admission to Hospital
Median (IQR) ICUE¥ — AR EE
Normal Range  Total (N = 138) ICU (n = 36) Non-ICU (n =102) P Value®
O T 3 White blood 3.5-9.5 4.5(3.3-6.2) 6.6 (3.6-9.8) 4.3(3.3-5.4) .003
° U 1 \I*ljﬁ’/\(70-3%) cell count, x_lg"LL ______________________________________________
Neutrophil 1.8-6.3 3.0(2.0-4.9) 4.6 (2.6-7.9) 2.7(1.9-3.9) <.001
s PTIER(58%) count, x10%/L
Lymphocyte 1.1-3.2 0.8(0.6-1.1) 0.8 (0.5-0.9) 0.9(0.6-1.2) .03
e LDHE 5 (39.9%) |count. a0
. Monocyte 0.1-0.6 0.4(0.3-0.5) 0.4 (0.3-0.5) 0.4(0.3-0.5) 96
« CT: I BEIREEEZ(100%) | coumt, x10%n
Platelet 125-350 163 (123-191) 142 (119-202) 165 (125-188) .78
count, x10°/L
|Prothrombin time, s | 9.4-12.5 13.0(12.3-13.7) 13.2(12.3-14.5) 12.9(12.3-13.4) 37
ICUBEIXIEICUBEIZEEAR Activated partial 25.1-36.5 31.4(29.4-33.5) 30.4(28.0-335) 31.7(29.6-33.5) .09
thromboplastin time, s
-« UDNBKiED Ddimermgft ____ ¢ 050 _____ 203(121.403) | _ 414(191:1324) _ _166(101.285) <001
i i - - 4- {
. E .[fl].IikJ: a?— Creatine kinase, U/L <171 92 (56-130) 102 (62-252) 87 (54-121) 08
Creatine <25 14(10-18) 18 (12-35) 13 (10-14) <.001
o kinase-MB, U/L
N - E .
° Dg 47 J: T+ Lactate 125-243 261 (182-403) 435 (302-596) 212(171-291) <.001
= dehydrogenase, /L |
« IDHER Alanine 9-50 24(16-40) 35 (19-57) 23 (15-36) .007
aminotransferase, U/L
Aspartate 15-40 31(24-51) 52 (30-70) 29 (21-38) <.001
aminotransferase, U/L
Total bilirubin, mmol/L 5-21 9.8(8.4-14.1) 11.5(9.6-18.6) 9.3(8.2-12.8) .02
Blood urea nitrogen, 2.8-7.6 4.4 (3.4-5.8) 5.9 (4.3-9.6) 4.0(3.1-5.1) <.001
mmol/L
Creatinine, pmol/L 64-104 72 (60-87) 80 (66-106) 71 (58-84) .04
Hypersensitive <26.2 6.4(2.8-18.5) 11.0(5.6-26.4) 5.1(2.1-9.8) .004
troponin |, pg/mL
Procalcitonin, ng/mL
20.05, No. (%) <0.05 49(35.5) 27 (75.0) 22 (21.6) <.001
Bilateral distribution NA 138 (100) 36 (100) 102 (100) >99
of patchy shadows

or ground glass opacity,
No. (%)




ﬁ'ﬁ{tﬁ Table 3. Severity of lliness Scores and Blood Gas Analysis of Patients
. Infected With 2019-nCoV in the ICU
« 2av(8.7%)
. . Normal Range Median (IQR)
* Acute Cadiac Injury(7.2%)* Nolof patients 36
o ;F%H,R(J-G 7%) Onset of symptom to ICU admission, d NA 10 (6-12)
Time from hospital admission NA 1(0-3)
. ARDS(]_Q_G%) to ICU admission, d
. _ oy = . Glasgow Coma Scale score NA 15 (9-15)
M0
° SOFA NA 5(3-6)
yre| PH 7.35-7.45 7.43(7.39-7.47)
R Tt9= E\}L(SQ 9%) Lactate, mmol/L 0.5-1.6 1.3(0.7-2.0)
= ' Pao,, mm Hg 83-108 68 (56-89)
- MEZE Pa0,:F10,, mm Hg 400-500 136 (103-234)
e R 0OA I:(44 9%) Paco,, mm Hg 35-48 34 (30-38)
ICU ﬁ Tl j: Table 4. Complications and Treatments of Patients Infected With 2019-nCoV
. H F N C 1 1 1% o gt o s No. (%) ICUE¥ — AR
’ Total (N = 138) ICU (n = 36) Non-ICU (n = 102) PValue®
* NIV 41.7% Complications  S{HIE
Shock 12 (8.7) 11 (30.6) 1(1.0) <.001
e IMV 47.2% Acute cardiac injury 10 (7.2) 8(22.2) 2(2.0) <.001
Arrhythmia 23(16.7) 16 (44.4) 7 (6.9) <.001
° (o)
ECMO 11.1 A) ARDS 27 (19.6) 22 (61.1) 5(4.9) <.001
ANILMRSEEESENZY, AKI 5(3.6) 3(8.3) 2(2.0) 11
Treatment BE
Antiviral therapy 124 (89.9) 34 (94.4) 90 (88.2) .36
Glucocorticoid therapy 62 (44.9) 26(72.2) 36 (35.3) <.001
* ,Dﬁ'ﬁ{%%g . ’L‘ﬂﬁl {41’7—j]—(|~|:|7|’:: CKRT 2(1.45) 2 (5.56) 0 >.99
.‘/IHE) @.ﬁﬂ./% l/&}[/bg*gg%o)ilzﬂgiﬁ Oxygen inhalation 106 (76.81) 4(11.11) 102 (100) <.001
Eaxsn. DRESEEOTIHE ) SO RS o
2 \ Iu"'l ‘\ — - E A . - -
—C¥ELL E%h méhf.iﬁm ECMO 4(2.9) 4(11.1) 0 .004
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No. (%) - -
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ﬁﬁ @ Table 1. Clinical Characteristics of the Study Patients, According to Disease Severity == tha Descanos oc Aboanos ~fils Oufaan Fomennsite End Point.®
2 All Patients
¥ Characteristic (N=1099) 3FEE EE Presence of Primary Composite End Point{
2 ‘I — x % = o 4 L Nonsevere Severe Yes No
n O l*’ iy nu Ky (N=926) (N=173) (N=67) (N=1032)

Age
Median (IQR) — yr Sﬁm 47.0 (35.0-58.0) 450 (34.0-57.0) 52.0 (40.0-65.0) 63.0 (53.0-71.0) 46.0 (35.0-57.0)
| ORIGINAL ARTICLE | Distribution — no./total no. (%)
0-l4yr 9/1011 (0.9) 8/848 (0.9) 1/163 (0.6) 0 9/946 (1.0)
15-49yr SS7/1011(55.1)  490/848 (57.8) 67/163 (41.1) 12/65 (18.5) 545/946 (57.6)
.. .. . 5064 yr 2021011 (289)  241/848 (28.4) 517163 (31.3) 21/65 (32.3) 271/946 (28.6)
Cllnlcal Characterlsucs Of Coronavlrus 265 yr 153/1011 (15.1)  109/848 (12.9) 44163 (27.0) 32/65 (49.2) 121/946 (12.8)
. B . Female sex— noftotal no. (%) HZEDEIE wsopossrs) 3862 @19 73/173 (42.2) 22/67 (32.8) 43771029 (42.5)
Disease 2019 in China S sy A G
Never smoked 927/1085 (85.4)  793/913 (86.9) 134/172 (77.9) 44/66 (6.7) 883/1019 (86.7)
W. Guan, Z. Ni, Yu Hu, W. Liang, C. Ou, J. He, L. Liu, H. Shan, C. Lei, D.S.C. Hui, Former smoker 2111085 (19) 12/913 (1.3) N72(52) 5166 (7.6) 16/1019 (1.6)
B.Du, L. Li, G. Zeng, K.-Y. Yuen, R. Chen, C. Tang, T. Wang, P. Chen, J. Xiang, Current smoker 137/1085 (12.6)  108/913 (11.8) 29/172 (16.9) 17/66 (25.8) 120/1019 (11.8)
S. Li, Jin-lin Wang, Z. Liang, Y. Peng, L. Wei, Y. Liu, Ya-hua Hu, P. Peng, E’W“"c“";‘Zf;f°“'z"‘m'”‘°"w‘"”"p“' Ll =)

Jian-ming Wang, J. Liu, Z. Chen, G. Li, Z. Zheng, S. Qiu, J. Luo, C. Ye, S. Zhu, Living in Wuhan 483/1099 (43.9)  400/926 (43.2) 83/173 (48.0) 39/67 (58.2) 44411032 (43.0)
and N. Zhong, for the China Medical Treatment Expert Groubfor Covid-19* MMLMLM 10/559 (1.8) 3/128 (2.3) 1741 (2.4) 12/646 (1.9)

N E ngl J M ed . 2 20. P M I D : 32 1090 13 Recently visited Wuhang 193/616 (31.3) 166/526 (31.6) 27/90 (30.0) 10/28 (35.7) 183/588 (31.1)
o #BAMEONR

Had contact with Wuhan residents 442/611 (72.3) 376/522 (72.0) 66/89 (74.2) 19/28 (67.9) 423/583 (72.6)

F Eﬁ g'c Median incubation period (IQR] 7d3xss ﬁiﬁﬂﬁ 4.0 (2.0-7.0} 4.0 (28-7.0) 4.0 (2.0-7.0) 4.0(1.0-7.5) 4.0(20-7.0)

Fever on admission

Patients — no. ftotal no. (%) ABEEFD IR 30 @38 39900 82171 (48.0) 2466 (36.4) 449/1015 (44.2)
Median temperature (IQR) — 'C 373 (367-380)  37.3(367-380) 374 (367-38.) 363 (36.3-37.8) 37.3 (36.7-38.0)
}jﬁ =, Distribution of temperature — no. total no. (%)
i EQ <37.5°C 608/1081 (562)  519/910 (57.0) 89/171 (52.0) 42/66 (63.6) 566/1015 (55.8)
37.5-380°C 2871081 (220)  201/910 (22.1) 37171 (21.6) 10766 (15.2) 2281015 (22.5)
38.1-39.0°C 197/1081 (182)  160/310 (17.6) 37171 (21.6) 11/66 (16.7) 186/1015 (18.3)

e 2019%12H11H~20205%1H29H
Fever during hospitalization

ARt SR

Patients — no.total no. (%) 975/1099 (88.7) 816/926 (88.1) 159/173 (91.9) $9/67 (88.1) 916/1032 (88.8)
= — ko = A Median highest temperature (IQR) — °C 383 (37.8-389) 383 (37.8-389) 385 (38.0-39.0) 385 (38.0-39.0) 383 (37.8-38.9)
° X\I % " | EEH Faﬁ ‘\Zolg-ncoVHfﬁ A‘ &ﬁ? %énkl‘x <37.5°C 92/926 (9.9) 79/774 (10.2) 13/152 (8.6) 3/54 (5.6) 89/872 (10.2)
- 4 37.5-380°C 286/926 (30.9) 251/774 (32.4) 35/152 (23.0) 20/54 (37.0) 266/872 (30.5)
L,T’ 1099 38.1-39.0'C 434/926 (46.9) 356/774 (46.0) 78/152 (51.3) 21/54 (38.9) 413/872 (47.4)
~— >390°C 114/926 (12.3) 88/774 (11.4) 26/152 (17.1) 10/54 (18.5) 104/872 (11.9)
Symptoms — no. (%) FELGER
Conjunctival congestion 9(08) 5(05) 4(23) 0 9(09)
° Ig ? |'7 Fjj z . ICUAE' A I u? u&%{ﬁm yEt Nasal congestion 53 (4.8) 47(51) 6(35) 2(3.0) $1(49)
. -~ -~ Headache 150 (13.6) 124 (13.4) 26 (15.0) 8(109) 142 (13.8)
Cough 745 (67.3) 623 (67.3) 122 (70.5) 46 (68.7) 699 (67.7)
Sore throat 153 (13.9) 130 (14.0) 23(133) 6(9.0) 147 (14.2)
$ % =He B Sputum production 370 (33.7) 309 (33.4) 61 (35.3) 20(29.9) 350 (33.9)
Fatigue 419 38.1) 350 (37.8) 69 (39.9) 22(328) 397 (38.5)
N ﬁ E Hemoptysis 10(0.9) 6(0.6) 4(23) 2(3.0) 8(0.8)
Shortness of breath 205 (18.7) 140 (15.1) 65 (37.6) 36 (53.7) 169 (16.4)
? Nausea or vomiting 55 (5.0) 43 (4.6) 12(69) 345) 52(5.0)
[ ] E]? 0) .IE 1 . 9 % 0) ﬂ Diarrhea 42(3.8) 32(3.5) 10 (5.8) 4(6.0) 38 (3.7)
Myalgia or arthralgia 164 (14.9) 134 (14.5) 30 (17.3) 6(9.0) 158 (15.3)
Chills 126 (11.5) 100 (10.8) 26 (15.0) 8(109) 118 (11.4)
° N ﬁ H 4 E Signs of infection — no. (%)
! 7 E Throat congestion 19(1.7) 17 (1.8) 2(1.2) 0 19 (1.8)
Tonsil swelling 232 17(1.8) 6(3.5) 1(15) 222
Enlargement of lymph nodes 2(02) 1(0.0) 1(06) 1(1.5) 1(0)
1k
° \|I WEEA 47 t % 41 9% Rash 2(02) 0 2012) 0 2(02)
~ 11 i ~ . Coexisting disorder — no. (36)
Ay HEEORE 619 194 21.0) 67 (38.7) 39 (58.2) 222 (21.5)
Chronic obstructive pulmonary disease 12 (1)) 6(06) 6(3.5) 7(10.4) 5(0.5)

. Igy‘;fﬁ;{k . %ﬁ()\ﬁﬂ#«; 8%—’)\5?1: F188.7%) oisberes 504 369 062 1869 e
- L " " A Hypertension 165 (15.0) 124 (13.4) 41(23.7) 24 (35.8) 141 (13.7)

ut u;k(67 80/ ) :ﬁ 1t%r4ﬁ ‘i /J\?“*L \ Coronary heart disease 27 25) 17 (1.8) 10 (5.8) 6(9.0) 21 (2.0)

A - (o} 4 IE =~ d~ Cerebrovascular disease 15 (14) 11(12) 423 4(60) 11 (L)

Hepatitis 8 infection§ 23 2.0) 22 (2.4) 1(06) 1(1.5) 22(2)
Cancer 10(0.9) 708 317 1(15) 9(09)

o GHFIE: 2EBID23.7%. EFERFID38.7%. EE vy R R A S

(Y N
] I 2 ‘I (o) 1 I > L | \ \ * The denominators of patients who were included in the analysis are provided if they differed from the overall numbers in the group. Percentages may not total 100 because of rounding,
E (0} ~ E E Covid-19 denotes coronavirus disease 2019, and IQR interquartile range.

 The primary composite end point was admission to an intensive care unit, the use of mechanical ventilation, or death.

§ These patients were not residents of Wuhan

§ Data regarding the incubation period were missing for 808 patients (73.5%)

§The presence of hepatitis B infection was defined as a positive result on testing for hepatitis 8 surface antigen with or without elevated levels of alanine or aspartate aminotransferase.
Included in this category is any type of cancer.
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Table 2. Radiographic and Lab

Variable

CTRRR
. 862%IZEEMR

o FEMFITIL29%. EFHEHIT
(£17.9%IZERIEFELL

« GGO(56.4%). M{AIBEIK 52
(51.8%)M %Y

MEREFRR

o J/\EKRE4(83.2%)
 In/RiE4N(36.2%)

« Bk 4 (33.7%)
EREFICIIREBEBEENZL

Abnormalities on chest radiograph — no./total no. (%)

All Patients
(N =1099)

162/274 (59.1)

EEE "V EE

(N=926)

116/214 (54.2)

(N=173)

46/60 (76.7)

Presence of Composite Primary End Point

Yes
(N=67)

30/39 (76.9)

No
(N=1032)

132/235 (56.2)

Distribution — no.total no. (%)

<150,000 per mm*

315/869 (36.2)

Median hemoglobin (IQR) — g/dIf

13.4 (11.9-14.8)

225/713 (31.6)
13.5 (12.0-14.8)

907156 (57.7)
12.8 (11.2-14.1)

27/58 (46.6)
12.5 (10.5-14.0)

Ground-glass opacity 55/274 (20.1) 37/214 (17.3) 18/60 (30.0) 9/39 (23.1) 46/235 (19.6)
Local patchy shadowing 77/274 (28.1) 56/214 (26.2) 21/60 (35.0) 13/39(33.3) 64/235 (27.2)
Bilateral patchy shadowing 100/274 (36.5) 65/214 (30.4) 35/60 (58.3) 27/39 (69.2) 73/235 (31.1)
Interstitial abnormalities 12/274 (4.4) 7/214 (3.3) 5/60 (8.3) 6/39 (15.4) 6/235 (2.6)
Abnormalities on chest CT — no. /total no. (%) CT%‘ 840/975 (86.2) 682/308 (84.4) 158/167 (94.6) 50/57 (87.7) 790/918 (86.1)
Ground-glass opacity 550/975 (56.4) 449/808 (55.6) 101/167 (60.5) 30/57 (52.6) 520/918 (56.6)
Local patchy shadowing 409/975 (41.9) 317/808 (39.2) 92/167 (55.1) 22/57 (38.6) 387/918 (42.2)
Bilateral patchy shadowing 505/975 (51.8) 368/808 (45.5) 137/167 (82.0) 40/57 (70.2) 465/918 (50.7)
Interstitial abnormalities 143/975 (14.7) 99/808 (12.3) 44/167 (26.3) 15/57 (26.3) 128/918 (13.9)
[Taboratory indings
Median Paoy:Fio; ratio (IQR)f 3.9 (2.9-4.7) 3.9 (2.9-4.5) 4.0(2.8-5.2) 2.9 (2.2-5.4) 4.0 (3.1-4.6)
White-cell count EmlBR
Median (IQR) — per mm’ 4700 4900 3700 6100 4700
(3500~ 6000) (3800-6000) (3000-6200) (4900~ 11,100) (3500~ 5900)
Distribution — no. jtotal no. (%)
>10,000 per mm’ 58/978 (5.9) 39/811 (4.8) 19/167 (11.4) 15/58 (25.9) 437920 (4.7)
<4000 per mm® 330/978 (33.7) 228/811 (28.1) 102/167 (61.1) 8/58 (13.8) 322/920 (35.0)
Lymphocyte count y> (Br('
Median (IQR) — per mm* 1000 1000 800 700 1000
(700-1300) (800-1400) (600-1000) (600-900) (700-1300)
Distribution — no.ftotal no. (%)
<1500 per mm* 731/879 (83.2) 584/726 (80.4) 147/153 (96.1) 50/54 (92.6) 681/825 (82.5)
Platelet count _[fl]_l]\*ﬁ
Median (IQR) — per mm*® 168,000 172,000 137,500 156,500 169,000
(132,000-207,000) {139,000-212,000) (99,000-179,500) (114,200-195,000) (133,000-207,000)

288/811 (35.5)
13.4 (12.0-14.8)

Distribution of other findings — no./total no. (%)
C-reactive protein =10 mg/liter
Procalcitonin =0.5 ng/ml
Lactate dehydrogenase =250 U/liter
Aspartate aminotransferase >40 U /liter
Alanine aminotransferase >40 U/liter
Total bilirubin >17.1 umol/liter
Creatine kinase =200 U/liter
Creatinine =133 pmol/liter
o-dimer 20.5 mg/liter

Minerals§

Median sodium (IQR) — mmol/liter
Median potassium (IQR) — mmol/liter
Median chloride (IQR) — mmol/liter

481/793 (60.7)
35/633 (5.5)
2771675 (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 (3.5-4.2)

102.9 (99.7-105.6)

371/658 (56.4)
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)

3.9 (3.6-4.2)

102.7 (99.7-105.3)

110/135 (81.5)
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 (3.5-4.1)
103.1 (99.8-106.0)

41745 (91.1)
12/50 (24.0)
31744 (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 (3.6-4.1)
103.8 (100.8-107.0)

440/748 (58.8)
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 (3.5-4.2)
102.8 (99.6-105.3)

* Lymphocytopenia was defined as a lymphocyte count of less than 1500 per cubic millimeter. Thrombocytopenia was defined as a platelet count of less than 150,000 per cubic millime-

ter. To convert the values for creatinine to milligrams per deciliter, divide by 88.4,
1 Data regarding the ratio of the partial pressure of arterial oxygen to the fraction of inspired oxygen (Pao,:Fio;) were missing for 894 patients (81.3%).
1 Data regarding hemoglobin were missing for 226 patients (20.6%).
§ Data were missing for the measurement of sodium in 363 patients (33.0%6), for potassium in 349 patients (31.8%6), and for chloride in 392 patients (35.7%).
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Table 3. Complications, Treatments, and Clinical Outcomes.

ICUAZE 5%
FEBHMAIERS 23%
BT 1.4%

BEFITIEEETIMLNEK
UZ N

NAN
/A

nEERE
FTHE23E )L
BMEEES
AT IER 5SS 6.1%
AFO4K 18.6%

FEEEMICLERNEFERFTIE L
SUAE. BT ATFERIFEDOX
TARAREREA SN

28.0%
35.8%
41.3%

Variable

Complications
Septic shock — no. (%)

Acute respiratory distress syndrome — no. (%)
Acute kidney injury — no. (%)
Disseminated intravascular coagulation — no. (%)
Rhabdomyolysis — no. (%)

Physician-diagnosed pneumonia — no. ftotal no. (%)

Median time until development of pneumonia (IQR) —

All Patients
(N=1099)

12 (1.1)
37 (3.4)
6 (0.5)
1(0.1)
2(0.2)

972/1067 (91.1)

days*®

FEE

Nonsevere
(N=926)

1(0.1)
10(1.1)
1(0.1)
0
2(0.2)
800/894 (89.5)

e Set

EfE

Severe
(N=173)

11 (6.4)
27 (15.6)
5(2.9)
1(0.6)
0

172/173 (99.4)

Presence of Composite Primary End Point

Yes
(N=67)

9(13.4)
27 (40.3)
4 (6.0)
1(1.5)

0
63/66 (95.5)

No
(N=1032)

3(0.3)
10 (1.0)
2(0.2)
0
2(0.2)
909/1001 (90.8)

After initial Covid-19 diagnosis 0.0 (0.0-1.0) 0.0 (0.0-1.0) 0.0 (0.0-2.0) 0.0 (0.0-3.5) 0.0 (0.0-1.0)
After onset of Covid-19 symptoms 3.0 (1.0-6.0) 3.0 (1.0-6.0) 5.0 (2.0-7.0) 4.0 (0.0-7.0) 3.0 (1.0-6.0)
Treatments
Intravenous antibiotics — no. (%) 637 (58.0) 498 (53.8) 139 (80.3) 60 (89.6) 577 (55.9)
Oseltamivir — no. (%) 393 (35.8) 313 (33.8) 80 (46.2) 36 (53.7) 357 (34.6)
Antifungal medication — no. (%) 31 (2.8) 18 (1.9) 13 (7.5) 8(11.9) 23 (2.2)
Systemic glucocorticoids — no. (36) 204 (18.6) 127 (13.7) 77 (44.5) 35 (52.2) 169 (16.4)
Oxygen therapy — no. (%) 454 (41.3) 331 (35.7) 123 (71.1) 59 (88.1) 395 (38.3)
Mechanical ventilation — no. (%) 67 (6.1) 0 67 (38.7) 40 (59.7) 27 (2.6)
Invasive EEMAIERS 2503 0 25 (14.5) 25 (37.3) 0
Noninvasive ﬁw 56 (5.1) 0 56 (32.4) 29 (43.3) 27 (2.6)
Use of extracorporeal membrane oxygenation — no. (%) 5 (0.5) 0 5(2.9) 5 (7.5) 0
Use of continuous renal-replacement therapy — no. (%) 9 (0.8) 0 9(5.2) 8(11.9) 1(0.1)
Use of intravenous immune globulin — no. (%) 144 (13.1) 86 (9.3) 58 (33.5) 27 (40.3) 117 (11.3)
}Adm.ssxon to intensive care unit — no. (%) ICUAZE 55(5.0 22 (2.4) 33 (19.1) 55 (82.1) 0 l

Median length of hospital stay (IQR) — days{

Clinical outcomes at data cutoff — no. (%)

12.0 (10.0-14.0)

11.0 10.0-13.0)

13.0 (11.5-17.0)

14.5 (11.0-19.0)

12.0 (10.0-13.0)

Discharge from hospital 55 (5.0) 50 (5.4) 5 (2.9) 1(1.5) 54 (5.2)
IDcam SET 1509 1(0.1) 14 (8.1) 15 (22.4) 0 l
Recovery 9(0.8) 7 (0.8) 2(12) 0 9 (0.9)
Hospitalization 1029 (93.6) 875 (94.5) 154 (89.0) 51 (76.1) 978 (94.8)

B HHE

ARDS 3.4%
>avy 1.1%

SEESERICLENEEHTIEE
HHEA L

symptom onset

| Data rcgardlng the median Icnglh of hosp tal sta) were m»ssmg for 136 patlcms (12 4“0)

* For the development of pneumonia, data were missing for 347 patients (31.6%) regarding the time since the initial diagnosis and for 161 patients (14.6%) regarding the time since
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Radiological findings from 81 patients with COVID-19
pneumonia in Wuhan, China: a descriptive study

Heshui Shi*, Xiaoyu Han*, Nanchuan Jiang*, Yukun Ca La n Cet . 2 020 . P M I D : 3 2 105 63 7
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(Table continues on next page)

a FIIN Allpatients (n=81) Group1(n=15) Group2(n=21) Group3(n=30) Group4(n=15) pvalve®
‘C ar: ‘terist](s
Age, years 495 (11.0) 44.9(9.0) 488 (13.0) 523 (130) 49.5(11.0) 02778

>50 40 (49%) 4(27%) 10 (48%) 19 (63%) 7 (47%) 01444

=50 41 (51%) 11(73%) 11 (52%) 11 (37%) 8(53%) =
Sex . - . . - 00871

Male 42 (52%) 4(27%) 11 (52%) 20 (67%) 7(47%)

Female 39 (48%) 11(73%) 10 (48%) 10 (33%) 8(53%) -
History of exposure to Huanan market 31(38%) 0 8(38%) 14 (47%) 9 (60%) 00013
Symptoms
Fever 59 (73%) 0 18 (86%) 27 (90%) 14(93%) <0-0001
Maximum temperature, °C - 366 (01) 381(0-8) 38.2(0-8) 38.5(0.7) <0-0001

<373 24 (30%) 15 (100%) 3(14%) 5(17%) 1(7%) <0-0001

37338 20 (25%) 0 9 (43%) 8(27%) 3(20%)

38-39 23(28%) 0 7(33%) 11(37%) 5(33%)

39 14 (17%) 0 2 (10%) 6(20%) 6 (40%) =
Dyspnoea 34 (42%) 0 9 (43%) 13(43%) 12 (80%) <0-0001
Chest tightness 18 (22%) 0 5(24%) 7 (23%) 6 (40%) 0-0467
Cough 48 (59%) 0 15 (71%) 21(70%) 12 (80%) <0-0001
Sputum 15 (19%) 0 3(14%) 6(20%) 6 (40%) 0.0385
Rhinorrhea 21(26%) 0 5(24%) 10 (33%) 6 (40%) 00279
Anorexia 1(1%) 0 1(5%) 0 0 0-6296
Weakness 7(9%) 0 1(5%) 4(13%) 2(13%) 0-4065
Vomiting 4(5%) 0 2(10%) 2 (7%) 0 0-5777
Headache 5(6%) 0 2(10%) 2(7%) 1(7%) 0-8645
Dizziness 2(2%) 0 0 1(3%) 1(7%) 0-8056
Diarrhoea 3 (4%) 0 1(5%) 13%) 17%) 10000
Laboratory results
Leukocyte count, x 10°/L 81(34) 80(2:5) 7-8(3-6) 8.4(35) 82(42) 09337

<10 55 (68%) 12 (80%) 14 (67%) 19 (63%) 10 (67%) 07647

=10 26 (32%) 3(20%) 7(33%) 11(37%) 5(33%) =
Lymphocyte count, x10°/L 11(03) 11(03) 1.0(0:3) 11(03) 11(03) 0-8557

<1.0 27 33%) 3(20%) 9(43%) 11 (37%) 4(27%) 0-4941

1.0 54 (67%) 12 (80%) 12 (57%) 19 (63%) 11(73%) .
Platelet count, x 10°/L 2122(997) 202.9 (67-4) 2135(100.8)  2068(961)  230.5(134-8) 08723

<100 0 0 0 0 0

=100 81(100%) 15 (100%) 21 (100%) 30 (100%) 15 (100%) =
Haemoglobin, ng/mL 1239 (12:0) 1251 (135) 1267 (13-4) 119.6 (12-8) 1248 (91) 0-6494
C-reactive protein, mg/L 476 (41-8) 6.9 (54) 61.4(39-6) 713(39-8) 498 (42-4) 0-0051
Serum amyloid A protein, mg/L 213.5(177-8) 143-3 (108-4) 2576 (264-2) 2166 (66-7) NA 0-3300
Alanine aminotransferase, U/L 46-2(295) 30-8(8-9) 50-6 (24-8) 487(331) 50-6 (377) 01629
Aspartate aminotransferase, U/L 408 (17:9) 302(87) 477 (208) 42.7 (18.0) 37-8(164) 00026

<40 38 (47%) 11 (73%) 8 (38%) 12 (40%) 7 (47%) 01586

=40 43 (53%) 4(27%) 13 (62%) 18 (60%) 8(53%) -
Total bilirubin, pmol/L 11.9 (3-6) 9.2(06) 141(43) 11.9(3.9) NA 0.4526
Albumin, g/L 32:9(81) NA 34-0(93) 301 (2-8) NA 05666
Glucose, mmol/L 6.4(21) 64 (50) 52 (1-9) 6.8 (1-6) NA 0.8713
Creatinine, pmol/L 754 (29-8) 637 (16:5) 68.0(15.4) 1154 (46-2) 58.4(13) 01803
Prothrombin time, s 10-7 (0-9) 10-6 (0-9) 105 (0-4) 107 (1-0) 109 (1-6) 0-9022
Activated partial thromboplastin time,s 321 (7-6) 26:9(3-9) 343(67) 345(131) 29-2(2-4) 04814
Thrombin time, s 28-9(8.4) 21.8(54) 32:3(82) 24.9(7-6) 32:3(7-9) 03169
Fibrinogen, g/L 15(23) 07(03) 1.92(35) 23(30) 03(0-1) 07960
D-dimers, mg/L 65(08) 6.5(03) 6.9 (1) 58(0-2) NA 0.4940
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JAMA Internal Medicine | Original Investigation

Risk Factors Associated With Acute Respiratory Distress Syndrome
and Death in Patients With Coronavirus Disease 2019 Pneumonia
in Wuhan, China

Chaomin Wu, MD; Xiaoyan Chen, MD; Yanping Cai, MD; Jia'an Xia, MD; Xing Zhou, MD; Sha Xu, MD;
Hanping Huang, MD; Li Zhang, MD; Xia Zhou, MD; Chunling Du, MD; Yuye Zhang, BD; Juan Song, BD;
Sijiao Wang, BD; Yencheng Chao, MD; Zeyong Yang, MD; Jie Xu, MD; Xin Zhou, MD; Dechang Chen, MD;
Weining Xiong, MD; Lei Xu, MD; Feng Zhou, MD; Jinjun Jiang, MD; Chunxue Bai, MD;

Junhua Zheng, MD; Yuanlin Song, MD

Table 1. Demographic Characteristics of Patients With Coronavirus

Disease 2019 Pneumonia
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Study population No. (%)
No. of patients 201
Age, median (IQR), y 51 (43-60)
265 40(19.9)
<65 161 (80.1)
Highest patient temperature, median (IQR), °C 38.8(38.3-39.0)
239 (high fever) 77(38.3)
<39 93(46.3)
Gender
Male 128 (63.7)
Female 73 (36.3)
Wuhan seafood market exposure 99 (49.3)
Date of illness onset
Before December 5, 2019 1(0.5)
December 6-31, 2019 114 (56.7)
January 1-14, 2020 76 (37.8)
After January 15, 2020 10 (5.0)
Initial common symptoms w%ﬁﬁ
Fever 188 (93.5)
Cough 163 (81.1)
Productive cough 83 (41.3)
Dyspnea 80 (39.8)
Fatigue or myalgia 65 (32.3)
Chest imaging, infiltrate®
Unilateral 10(5.0)
Bilateral 191 (95.0)
Comorbidities
Hypertension 39(19.4)
Diabetes 22 (10.9)
Cardiovascular disease 8(4.0)
Liver disease 7(3.5)
Nervous system disease 7(3.5)
Chronic lung disease 5(2.5)
Chronic kidney disease 2(1.0)
Endocrine system disease® 2(1.0)
Tumor 1(0.5)
Other respiratory pathogen infection
Other viruses (n = 173) 1(0.6)
Bacteria® (n = 148) 0
Treatment in hospital
Oxygen therapy 165 (82.1)
Nasal cannula 98 (48.8)
NMV 61(30.3)
IMV 5(2.5)
IMV with ECMO 1(0.5)
Methylprednisolone 62 (30.8)
Therapy
Antibiotic 196 (97.5)
Antiviral 170 (84.6)
Immunomodulator? 70 (34.8)
Antioxidant® 106 (52.7)
Clinical outcomes
ARDS 84 (41.8)
ICU admission 53(26.4)
Death 44(21.9)
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Table 2. Initial Laboratory Indices of Patients With Coronavirus Disease 2019 Pneumonia

No. of patients

No. of with value
Reference patients  Value, deviation from
Tests in study population values tested median (IQR) reference (%)
Hematologic
White blood cells, x10°/mL  3.5-9.5 197 5.94 (3.80-9.08) 46 (23.4)°
Neutrophils, x10%/mL 1.8-6.3 197 4.47 (2.32-7.70) 68 (34.5)"
Lymphocytes, x10°/mL 1.1-3.2 197 0.91(0.60-1.29) 126 (64.0)°
Monocytes, x10%/mL 0.1-0.6 197 0.33(0.22-0.44) 18(9.1)°
Platelets, x10°/mL 125-350 197 180.00 (137.00-241.50) 37 (18.8)°
CD3, /uL NA 97 607.00 (430.50-830.50) NA
D4, /uL NA 97 353.00(226.50-499.00) NA
CD8, /uL NA 97 236.00(142.50-314.50) NA
Biochemical
Total bilirubin, mg/dL 0-26 198 11.45 (9.00-14.75) 10(5.1)°
AST, U/L 15-40 198 33.00 (26.00-45.00) 59 (29.8)"
ALT, U/L 9-50 198 31.00(19.75-47.00) 43 (21.7)*
Total protein, g/L 65-85 198 63.90(59.78-67.00) 113 (57.1)°
Albumin, g/L 40-55 198 32.75(29.10-35.40) 195 (98.5)°
Globulin, g/L 20-40 198 30.65 (28.58-33.72) 8 (4.0)*
Prealbumin, mg/L 200-430 187 121.00 (87.00-157.00) 164 (87.7)°
Urea, mM 3.6-9.5 198 4.80(3.68-6.10) 9 (4.5)°
Creatinine, pM 57-111 198 72.20(57.68-83.00) 9(4.5)*
Glucose, mM 3.9-6.1 197 6.00(5.00-7.95) 89 (45.2)°
CK-MB, U/L 0-24 198 15.00 (12.00-20.00) 9 (4.5)°
Cholinesterase, U/L 5000-12000 185 7776.00 (6427.00-9216.50) 11 (6.0)°
Cystatin C, mg/L 0.6-1.55 182 0.88(0.74-1.05) 10 (5.5)*
LDH, U/L 120-150 198 307.50(232.25-389.25) 194 (98.0)°
a-HBDH, U/L 72-182 194 252.50(195.25-337.50) 148 (76.3)*
LDL, mM 2.1-3.37 195 2.06 (1.60-2.58) 94 (48.2)°
Infection-related indices
hs-CRP, mg/L 0-5 194 42.40 (14.15-92.68) 166 (85.6)°
IL-6, pg/L 0-7 123 6.98 (5.46-9.02) 60 (48.8)*
ESR, mm/h 0-15 194 49.30 (40.00-66.88) 182 (93.8)*
Serum ferritin, ng/mL 21.8-274.66 163 594.00(315.69-1266.16) 128 (78.5)*
Coagulation function
PT,s 10.5-13.5 195 11.10(10.20-11.90) 4(2.1)
APTT, s 21-37 195 28.70(23.30-33.70) 19 (9.7)°
D-dimer, pg/mL 0-1.5 189 0.61(0.35-1.28) 44 (23.3)°
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Table 4. Bivariate Cox Regression of Factors Associated With ARDS Development or Progression

From ARDS to Death
ARDS BT
Patient characteristics and findings HR (95% CI) P value HR (95% CI) P value
Clinical characteristics
Age (265 vs <65), y 3.26(2.08-5.11) <.001 | 6.17 (3.26-11.67) <.001
Gender (male vs female) 1:47(0.92-236) 1T 0.56 (0-30-1.05) 07
Hggghg(s:; patient temperature (=39 °C vs 1.77 (1.11-2.84) .02 0.41(0.21-0.82) .01
<
Comorbidities
Hypertension (yes vs no) 1.82(1.13-2.95) .01 1.70(0.92-3.14) .09
Diabetes (yes vs no) 2.34(1.35-4.05) .002 1.58 (0.80-3.13) 19
Laboratory findings
Hematologic
Neutrophils, 10°/mL 1.14(1.09-1.19) <.001 1.08(1.01-1.17) .03
Lymphocytes, 10%/mL 0.37(0-21-0.63) <001 051 (0-22-1.17) 11
CD3, 100/mL 0.83 (0.72-0.96) .01 0.81(0.59-1.11) .19
CD4, 100/mL 0.74 (0.59-0.93) .01 0.83(0.51-1.35) .45
CD8, 100/mL 0.74 (0.53-1.04) .08 0.51(0.24-1.09) .08
Biochemical
Total bilirubin, mg/dL 1.05 (1.02-1.08) .001 1.07 (1.02-1.12) .003
AST, U/L 1.02 (1.01-1.03) <.001 0.99(0.98-1.01) .45
ALT, U/L 1.00 (1.00-1.01) .09 1.00 (0.98-1.01) 43
Albumin, 10 g/L 0.49 (0.37-0.66) <.001 0.19(0.07-0.49) .001
Globulin, 10 g/L 2.32(1.45-3.71) <.001 1.91(1.01-3.61) .05
Prealbumin, mg/L 0.99 (0.98-0.99) <.001 1.00 (0.99-1.00) 31
Urea, mM 1.13(1.09-1.18) <.001 | 1.13 (1.06-1.20) <.001
Creatinine, 10 pM 1.05(1.01-1.10) .02 1.04 (0.97-1.11) 31
Glucose, mM 1.13(1.08-1.19) <.001 1.00 (0.92-1.08) 92
CK-MB, U/L 1.01(1.00-1.02) 12 0.99 (0.97-1.01) 46
Cholinesterase, x103U/L 0.81(0.73-0.90) <.001 0.84(0.73-0.97) .02
Cystatin C, mg/L 1.69(1.31-2.19) <.001 1.80(1.28-2.53) .001
I [DH, 100 U/L 1.61(1.44-1.79) <001 | 1.30(1.11-1.52) .001
u=ropurn, 1uu U/L s I’-I'\ 3 =1.93) UuUl 1.59(1.15°1.0U) UuUl
LDL, mM 0.63 (0.44-0.88) .008 0.84 (0.54-1.31) .45
Infection-related indices
hs-CRP, mg/L (>5 vs <5) 4.81(1.52-15.27) .008 NA NA
IL-6, pg/L 1.02 (1.00-1.05) .09 1.03 (1.01-1.05) 01
ESR, mm/h 1.01 (1.00-1.02) 19 1.01(0.99-1.02) 32
Serum ferritin, ng/mL (>300 vs <300) 3.53(1.52-8.16) .003 5.28 (0.72-38.48) 10
Coagulation function
| pT,s 1.56 (1.32-1.83) <001 | 1.08(0.84-138) 54
APTT, s 0.97 (0.94-1.01) .13 0.96 (0.91-1.00) .06
i D-dimer, pg/mL 1.03 (1.01-1.04) <.001 | 1.02(1.01-1.04) .002
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A Trial of Lopinavir—Ritonavir in Adults Hospitalized with Severe Covid-19
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Table 1. Demographic and Clinical Characteristics of the Patients at Baseline.* Table 2. Patients’ Status and Treatments Received at or after Enroliment.*

_ Total Lopinavir-Ritonavir Standard Care Total Lopinavir-Ritonavir Standard Care
Characteristic (N=199) (N=99) (N=100) Characteristic (N=199) (N=99) (N=100)
Sesimedian{IQR) SV 38.0/89.0:55.0) 2E:0/(50.0368.0) S NEWS2 score at day 1 — median (IQR) 5.0 (4.0-6.0) 5.0 (4.0-6.0) 5.0 (4.0-7.0)
Male sex — no. (%) 120 (60.3) 61 (61.6) 59 (59.0) Sevn-cabegoryscalivat dug
Coexisti diti —no. (%

cexistng condiionsesncaCe) 3: Hospitalization, not requiring supplemental oxygen — no. 28 (14.1 11 (11.1 17 (17.0
pi quiring supp! 8
Diabetes 23 (11.6) 10 (10.1) 13 (13.0) %)
Cerebrovasculardisease 13(6.5) JERY SlE9) 4: Hospitalization, requiring supplemental oxygen — no. (%) 139 (69.8) 72 (72.7) 67 (67.0)
CAncer 5/3.0) 35:1) 119 5: Hospitalization, requiring HFNC or noninvasive mechanical 31 (15.6) 15 (15.2) 16 (16.0)
Body temperature, median (IQR) — °C 36.5 (36.4-36.8) 36.5 (36.4-37.0) 36.5 (36.5-36.8) ventilation — no. (%)
Fever — no. (%) 182 (91.5) 89 (89.9) 93 (93.0) 6: Hospitalization, requiring ECMO, invasive mechanical ven- 1(0.5) 1(L.0) 0
Respiratory rate >24/min — no. (%) 37 (18.8) 21 (21.6) 16 (16.0) tilation, or both — no. (%)
Systolic blood pressure <90 mm Hg — no. (%) 2(1.0) 2 (2.0 0 Daxs from illness onset to randomization — medgn (IQR) 13 (11—19 13 (11-17) 13 (10-16)
White-cell count (x107/liter) — median (IQR) 7.0 (5.1-9.4) 7.3 (5.3-9.6) 6.9 (4.9-9.1) Earlier (<12 days of symptom onset) — no. (%) 90 (45.2) 42 (42.4) 48 (48.0)
4-10x10°?/liter — no. (%) 137 (70.3) 64 (67.4) 73 (73.0) Later (>12 days of symptom onset) — no. (%) 109 (54.8) 57 (57.6) 52 (52.0)
<4 x10°%/liter — no. (%) 20 (10.3) 12 (12.6) 8 (8.0) Mean viral load — logq copies per ml at day 1 4.0£2.1 4.4+2.0 3.7+2.1
>1010*/liter — no. (%) 38(19.5) 19 (200) 19(19.0) Using interferon at enrollment — no. (%) 22 (11.1) 9(9.1) 13 (13.0)
Lymphocyte count (x10-%/liter) — median (IQR) 0.9 (0.6-1.2) 0.8 (0.6-1.4) 0.9 (0.5-1.2) Treatments during study period — no. (%)
21.0 x10%/liter — no. (%) 73 (37.4) 37 (38.9) 36 (36.0)
Vasopressors 44 (22.1) 17 (17.2) 27 (27.0)
<1.0 x10°%/liter — no. (%) 122 (62.6) 58 (61.1) 64 (64.0) s ; = T g
- tt a H &
Platelet count (x102/liter) — median (IQR) 207.0 (158.0-284.0) 201.0 (155.0-287.0) 210.0 (163.0-269.5) SRR RS (#:3) (2:0) (6:0)
2100 x10°liter — no. (%) 186 (95.4) 91 (95.8) 95 (95.0) Noninvasive mechanical ventilation 29 (14.6) 10 (10.1) 19 (19.0)
<100 x10°/liter — no. (%) 9 (4.6) 4(42) 5 (5.0) Invasive mechanical ventilation 32 (16.1) 14 (14.1) 18 (18.0)
Serum creatinine (umol/liter) — median (IQR) 69.5 (57.2-82.5) 70.7 (56.4-82.7) 67.4 (58.4-82.5) ECMO 4(2.0) 2(2.0) 2(20)
<133 pmol/liter — no. (%) 189 (96.9) 93 (96.9) 96 (97.0) Antibiotic agent 189 (95.0) 94 (94.9) 95 (95.0)
>133 umol/liter — no. (%) 6(3.1) 3(3.0) 3(3.0) Glucocorticoid therapy 67 (33.7) 32 (32.3) 35 (35.0)
Aspartate aminotransferase (U/liter) — median 34.0 (26.0-45.0) 33.0 (25.0-42.0) 34.0 (27.0-45.0) Days from illness onset to glucocorticoid therapy — median 13 (11-17) 13 (12-19) 13 (9-17)
(IQR) (IQR)
=40 U/liter — no. (%) 155 (79.5) 78 (81.3) 77(77.8) Days of glucocorticoid therapy — median (IQR) 6 (3-11) 7 (3-11) 6(2-12)
>40 U/liter — no. (%) 40 (20.5) 18 (18.8) 22 (22.2)
Alanine aminotransferase (U/liter) — median (IQR) 33.0 (22.0-55.0) 33.0 (22.0-53.5) 34.0 (22.0-59.0)
<50 U/liter — no. (%) 115 (59.0) 61 (63.5) 54 (54.5)
50 U/liter — no. (%) 80 (41.0) 35 (36.5) 45 (45.5)
Lactate dehydrogenase (U/liter) — median (IQR) 325.0 (245.0-433.0) 322.0 (243.0-409.0) 327.0 (245.0-470.0) % He B
<245 U/liter — no. (%) 50 (25.8) 24 (25.3) 26 (26.3) TG % ﬁ SR
>245 U/liter — no. (%) 144 (74.2) 71 (74.7) 73 (73.7)
Creatine kinase (U/liter) — median (IQR) 69.0 (44.0-115.0) 57.0 (42.0-126.0) 72.0 (45.0-110.0)
<185 U/liter — no. (%) 168 (86.6) 81 (85.3) 87 (87.9) -~ — o
> 185 U/liter — no. (%) 26 (13.4) 14 (14.7) 12 (12.1) %‘JIE 75\ b 7 A /9 Z: 1t i - ze . ‘I 3 E
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Primary Outcome
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No. at Risk
Lopinavir-ritonavir 99 98 93 78 50 33 26 22
Control 100 100 98 88 60 39 32 30

Figure 2. Time to Clinical Improvement in the Intention-to-Treat Population.
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Secondary Outcome

Lopinavir-Ritonavir: R ZE R IR

28AFETCER
19.2% vs. 25.0%(95% Cl, -17.3 to 5.7)

ICURTE B K
6H vs. 11H(95% Cl, -9 to 0)

IRFEETHOHK
12H vs. 14H(95% Cl, 0 to 3)

Day14 CHERKRBIRE
45.5% vs. 30.0%(95% Cl, 2.2 to 28.8)
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Table 3. Outcomes in the |

to-Treat Pop

Characteristic

Time to clinical improvement — median no.
of days (IQR)

Day 28 mortality — no. (%)
—

Total
(N=199)

16.0 (15.0 to 17.0)

44 (22.1)

Lopinavir-
Ritonavir
(N=99)

16.0 (13.0 to 17.0)

TR

(N=100)

16.0 (15.0 to 18.0)

25250,

Differencef

1.31 (0.95 to 1.80)

-5.8 (-17.3t0 5.7)
-—— -

Earlier (s12 days after onset of symptoms) 21 (23.3) 8 (19.0) 13 (27.1) -8.0 (-25.3t09.3)
Later (>12 days after onset of symptoms) 23 (21.1) 11 (19.3) 12 (23.1) -3.8 (-19.1t0 11.6)
Clinical improvement — no. (%)
Day 7 8 (4.0) 6 (6.1) 2(2.0) 4.1 (-1.4t09.5)
Day 14 75 (37.7) 45 (45.5) 30 (30.0) 15.5 (2.2 to 28.8)
Day 28 148 (74.4) 78 (78.8) 70 (70.0) 8.8 (-3.3t0 20.9)
ICU length of stay — median no. of days 10 (5 to 14) 6(2to1l) 11 (7to 17) -5(-9t0 0)
-—— D e e e e L L L T
Of survivors 10 (8to 17) 9 (5 to 44) 11 (9to 14) -1 (-16 to 38)
Of nonsurvivors 10 (4 to 14) 6(2to11) 12 (7to 17) -6 (-11t0 0)
Duration of invasive mechanical ventilation — 5(3t09) 4(3t07) 5(3t09) -1(-4t02)
median no. of days (IQR)
Oxygen support — days (IQR) 13 (8to 16) 12 (9to 16) 13 (6to 16) 0(-2to02)
Hospital stay — median no. of days (IQR) 15(12to 17) 14 (12to 17) 16 (13 to 18) 1(0to2)
Time from randomization to discharge — me- 13 (10to 16) 12 (10to 16) 14 (11 to 16) 1(0to3)

dian no. of days (IQR)
—— -
Time from randomization to death — median

no. of days (IQR)
Score on seven-category scale at day 7 — no.
of patients (%)
2: Not hospitalized, but unable to resume
normal activities

3: Hospitalization, not requiring supple-
mental oxygen

4: Hospitalization, requiring supplemental
oxygen

5: Hospitalization, requiring HFNC or
noninvasive mechanical ventilation

6: Hospitalization, requiring ECMO, inva-
sive mechanical ventilation, or both

7: Death

Seven-category scale at day 14 — no. of pa-
tients (%)

2: Not hospitalized, but unable to resume
normal activities

3: Hospitalization, not requiring supple-
mental oxygen

4: Hospitalization, requiring supplemental
oxygen

5: Hospitalization, requiring HFNC or
noninvasive mechanical ventilation

6: Hospitalization, requiring ECMO, inva-
sive mechanical ventilation, or both

7: Death

10 (6 to 15)

4(20)
29 (14.6)

109 (54.8)
35 (17.6)
10 (5.0)

12 (6.0)

71(35.7)
32 (16.1)
45 (22.6)
11 (5.5)
8 (4.0)

32 (16.1)

9 (6t013)

4 (4.0)
12 (12.1)
58 (58.6)
14 (14.1)

6(6.1)

5 (5.1)

43 (43.4)
8(8.1)
25 (25.3)
5(5.1)
3(3.0)

15 (15.2)

12 (6to 15)

17 (17.0)
51(51.0)
21 (21.0)
4 (4.0)

7(7.0)

28 (28.0)

24 (24.0)

20 (20.0)
6 (6.0)
5 (5.0)

17 (17.0)

-3 (-6t02)




Safety Outcome

Lopinavir-Ritonavir : {24 A R

gl{EA
48.4% vs. 49.5%

Lopinavir-Ritonavirff Tl
HIERRER (B - &R - T A %0

MBRRERBICEEZELGL

EEDEEA
20% vs. 32.3%
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Lopinavir-Ritonavirftf TD &5 1=,

MRS, AKl, Z R (&
ZHERERTES IO,

Table 4. Summary of Adverse Events in the Lopinavi r-Ritonavir Eﬁiﬁﬁ

Event (N=95) (N=99)
Any Grade Grade 3or 4 Any Grade Grade 3 or 4

number (percent)

Any adverse event 46 (48.4) 20 (21.1) 49 (49.5) 11 (11.1)
Lymphopenia 16 (16.8) 12 (12.6) 12 (12.1) 5(5.1)
Nausea 9(9.5) 1(1.1) 0 0
Thrombocytopenia 6 (6.3) 1(1.1) 10 (10.1) 2 (2.0)
Leukopenia 7(7.4) 1(1.1) 13 (13.1) 0
Vomiting 6 (6.3) 0 0 0
Increased aspartate aminotransferase 2(2.1) 2 (2.1) 5(5.1) 4 (4.0)
Abdominal discomfort 4(4.2) 0 2(2.1) 0
Diarrhea 4 (4.2) 0 0 0
Stomach ache 4(4.2) 1(1.1) 1(1.0) 0
Neutropenia 4(4.2) 1(1.1) 8 (7.6) 0
Increased total bilirubin 3(3.2) 3(3.2) 3 (3.0 2 (2.0)
Increased creatinine 2(21) 2 (2.1) 7(7.1) 6 (6.1)
Anemia 2(2.) 2(2.1) 5 (5.0) 4(4.0)
Rash 2(2.1) 0 0 0
Hypoalbuminemia 1(1.1) 1(1.1) 4 (4.0) 1(1.0)
Increased alanine aminotransferase 1(1.1) 1(1.1) 4 (4.0) 1(1.0)
Increased creatine kinase 0 0 1(1.0) 0
Decreased appetite 2(21) 0 0 0
Prolonged QT interval 1(1.1) 0 0 0
Sleep disorders and disturbances 1(1.1) 0 0 0
Facial flushing 1(1.1) 0 0 0

Serious adverse event 19 (20.0) 17 (17.9) 32 (32.3) 31 (31.3)
Respiratory failure or ARDS 12 (12.6) 12 (12.6) 27 (27.3) 27 (27.3)
Acute kidney injury 3(3.2) 2 (2.1) 6 (6.1) 5(5.1)
Secondary infection 1(L1) 1(1.1) 6 (6.1) 6 (6.1)
Shock 2(2.) 2(2:1) 2 (2.0) 2 (2.0)
Severe anemia 3(3.2) 3(3.2) 0 0
Acute gastritis 2(2.0) 0 0 0
Hemorrhage of lower digestive tract 2(21) 1(1.1) 0 0
Pneumothorax 0 0 2(2.0) 2 (2.0)
Unconsciousness 1(1.1) 0 0 0
Disseminated intravascular coagulation 1(L1) 0 1(1.0) 1(1.0)
Sepsis 0 0 1(1.0) 1(1.0)
Acute heart failure 0 0 1(1.0) 1(1.0)
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