
Table S1. Search strategy, update in Embase and Medline 

 

 EMBASE# Results  MEDLINE# Results 

1 coronavirus.ti,ab.  11196  

1 

coronavirus.ti,ab.  10557  

2 corona virus.ti,ab.  299  2 corona virus.ti,ab.  225  

3 coronavirinae.ti,ab.  12  3 coronavirinae.ti,ab.  13  

4 coronaviridae.ti,ab.  290  4 coronaviridae.ti,ab.  278  

5 betacoronavirus.ti,ab.  184  5 betacoronavirus.ti,ab.  176  

6 covid19.ti,ab.  0  6 covid19.ti,ab.  4  

7 covid 19.ti,ab.  543  7 covid 19.mp.  1168  

8 nCoV.ti,ab.  285  8 nCoV.ti,ab.  420  

9 CoV2.ti,ab.  18  9 CoV2.ti,ab.  18  

10 sars cov 2.ti,ab.  206  10 sars cov 2.ti,ab.  316  

11 "cov 2".ti,ab.  223  11 "cov 2".ti,ab.  325  

12 2019ncov.ti,ab.  1  12 2019ncov.ti,ab.  2  

13 "novel cov".ti,ab.  13  13 "novel cov".ti,ab.  16  

14 "wuhan virus".ti,ab. 3c20  2  14 "wuhan virus".ti,ab.  3  

15 (wuhan or Hubei or huanan).ti,ab.  5590  15 (wuhan or Hubei or huanan).ti,ab.  4207  

16 ("severe acute respiratory" or pneumonia).ti,ab.  181945  16 ("severe acute respiratory" or pneumonia).ti,ab.  117510  

17 exp severe acute respiratory syndrome/  8222  17 exp severe acute respiratory syndrome/  4470  

18 exp pneumonia/  314802  18 exp pneumonia/  90583  

19 or/16-18  351943  19 or/16-18  159068  

20 outbreak.ti,ab.  66170  20 outbreak.ti,ab.  55728  

21 and/15,19-20  96  21 and/15,19-20  162  

22 exp Coronavirinae/  11286  22 exp Coronavirinae/  12598  

23 coronavirus infections.sh.  252  23 coronavirus infections.sh.  4493  

24 covid-19.sh.  3  24 covid-19.sh.  0  

25 severe acute respiratory syndrome coronavirus 

2.sh.  

19  25 severe acute respiratory syndrome coronavirus 2.sh.  0  

26 exp Betacoronavirus/  6764  26 exp Betacoronavirus/  6432  

27 or/1-14,21-26  17252  27 Severe Acute Respiratory Syndrome/  4470  

28 limit 27 to yr="2020 -Current"  1453  28 exp Coronavirus/  11425  



   29 exp Coronavirus Infections/  9723  

   30 severe acute respiratory syndrome coronavirus 2.mp.  306  

   31 exp Betacoronavirus/  6432  

   32 or/1-14,21-31  19648  

   33 limit 32 to ed=20191201-20200324  534  

   34 remove duplicates from 33  521  
 

#Searches run on March 24 2020 in Embase Classic and Embase and Ovid MEDLINE(R), retrieving citations from inception to March 23 2020, 

using the OVID SP platform. 

 

 

 EMBASE§   Results 
 

MEDLINE§ Results 

1 coronavirus.ti,ab. 12384 1 coronavirus.ti,ab. 12222 

2 corona virus.ti,ab. 361 2 corona virus.ti,ab. 304 

3 coronavirinae.ti,ab. 12 3 coronavirinae.ti,ab. 13 

4 coronaviridae.ti,ab. 296 4 coronaviridae.ti,ab. 295 

5 betacoronavirus.ti,ab. 195 5 betacoronavirus.ti,ab. 198 

6 covid19.ti,ab. 27 6 covid19.ti,ab. 42 

7 covid 19.ti,ab. 2751 7 covid 19.mp. 4679 

8 nCoV.ti,ab. 393 8 nCoV.ti,ab. 526 

9 CoV2.ti,ab. 40 9 CoV2.ti,ab. 47 

10 sars cov 2.ti,ab. 790 10 sars cov 2.ti,ab. 1163 

11 "cov 2".ti,ab. 811 11 "cov 2".ti,ab. 1179 

12 2019ncov.ti,ab. 2 12 2019ncov.ti,ab. 4 

13 "novel cov".ti,ab. 13 13 "novel cov".ti,ab. 17 

14 "wuhan virus".ti,ab. 3 14 "wuhan virus".ti,ab. 4 

15 (wuhan or Hubei or huanan).ti,ab. 5975 15 (wuhan or Hubei or huanan).ti,ab. 4632 

16 ("severe acute respiratory" or pneumonia).ti,ab. 182983 16 ("severe acute respiratory" or pneumonia).ti,ab. 118629 

17 exp severe acute respiratory syndrome/ 8361 17 exp severe acute respiratory syndrome/ 4537 

18 exp pneumonia/ 316539 18 exp pneumonia/ 91640 

19 or/16-18 354060 19 or/16-18 160932 

20 outbreak.ti,ab. 66837 20 outbreak.ti,ab. 56628 

21 and/15,19-20 189 21 and/15,19-20 268 

22 exp Coronavirinae/ 12757 22 exp Coronavirinae/ 13417 



23 coronavirus infections.sh. 252 23 coronavirus infections.sh. 5392 

24 covid-19.sh. 110 24 covid-19.sh. 0 

25 severe acute respiratory syndrome coronavirus 2.sh. 392 25 severe acute respiratory syndrome coronavirus 2.sh. 0 

26 exp Betacoronavirus/ 7733 26 exp Betacoronavirus/ 7224 

27 or/1-14,21-26 20069 27 Severe Acute Respiratory Syndrome/ 4537 

28 limit 27 to yr="2020 -Current" 4247 28 exp Coronavirus/ 12243 

29 letter.pt. 1109811 29 exp Coronavirus Infections/ 10626 

30 editorial.pt. 649149 30 severe acute respiratory syndrome coronavirus 2.mp. 1340 

31 conference abstract.pt. 3749649 31 exp Betacoronavirus/ 7224 

32 note.pt. 792782 32 or/1-14,21-31 23707 

33 or/29-32 6301391 33 limit 32 to yr="2020 -Current" 5864 

34 (exp animal/ or nonhuman/) not exp human/ 7144518 34 editorial.pt. 524415 

35 Hospitalization/ 374011 35 letter.pt. 1071161 

36 exp Mortality/ 1121888 36 comment.pt. 841461 

37 Critical Care/ 97128 37 retracted-publication.pt. 7482 

38 exp Intensive Care Units/ 189013 38 clinical-conference.pt. 7330 

39 exp Acute Kidney Injury/ 87211 39 or/34-38 1844087 

40 exp Disseminated Intravascular Coagulation/ 25191 40 exp animals/ not humans.sh. 4691007 

41 Shock, Cardiogenic/ 14769 41 Hospitalization/ 105236 

42 Hemorrhage/ 107048 42 exp Mortality/ 376717 

43 Respiratory Distress Syndrome, Adult/ 17790 43 Critical Care/ 51398 

44 acute respiratory distress syndrom*.mp. 19783 44 exp Intensive Care Units/ 82682 

45 hospitali#ation*.ti,ab. 267487 45 exp Acute Kidney Injury/ 45549 

46 ("intensive care unit$1" or icu$1).ti,ab. 223717 46 exp Disseminated Intravascular Coagulation/ 10944 

47 (acute adj5 kidney adj5 injur*).ti,ab. 35673 47 Shock, Cardiogenic/ 8370 

48 (acute adj5 cardiac adj5 injur*).ti,ab. 1995 48 Hemorrhage/ 72178 

49 

(dvt$1 or vte$1 or "deep venous thromb*" or 

"pulmonary embol*" or "venous thromboembol*" or 

coagulopath*).ti,ab. 

130340 

49 Respiratory Distress Syndrome, Adult/ 19095 

50 Disseminated Intravascular Coagulation*.ti,ab. 13142 50 acute respiratory distress syndrom*.mp. 13082 

51 major bleeding$1.ti,ab. 18672 51 hospitali#ation*.ti,ab. 154202 

52 (clinical* adj5 relevant adj5 bleeding$1).ti,ab. 1538 52 ("intensive care unit$1" or icu$1).ti,ab. 133934 



53 
(clinical* adj5 (outcome* or characteristic* or finding* 

or feature* or progression*)).mp. 
1511572 

53 (acute adj5 kidney adj5 injur*).ti,ab. 21470 

54 critical care.ti,ab. 45356 54 (acute adj5 cardiac adj5 injur*).ti,ab. 1303 

55 shock.ti,ab. 247235 

55 (dvt$1 or vte$1 or "deep venous thromb*" or 

"pulmonary embol*" or "venous thromboembol*" or 

coagulopath*).ti,ab. 

79037 

56 case fatalit*.ti,ab. 12004 56 Disseminated Intravascular Coagulation*.ti,ab. 9726 

57 "*Characteristics".kw. 16885 57 major bleeding$1.ti,ab. 9617 

58 (death or died or mortality).ti,ab. 2188381 58 (clinical* adj5 relevant adj5 bleeding$1).ti,ab. 750 

59 artificial ventilation/ 137911 
59 (clinical* adj5 (outcome* or characteristic* or finding* 

or feature* or progression*)).mp. 

599849 

60 (invasive adj5 ventilation).mp. 12970 60 critical care.ti,ab. 26678 

61 exp hospital discharge/ 122495 61 shock.ti,ab. 174125 

62 (hospital adj5 discharge*).mp. 165220 62 case fatalit*.ti,ab. 9427 

63 or/35-62 4783482 63 "*Characteristics".kw. 524 

64 27 not 33 16479 64 (death or died or mortality).ti,ab. 1442393 

65 64 not 34 8629 65 Respiration, Artificial/ 48046 

66 and/63,65 2368 66 (invasive adj5 ventilation).mp. 5926 

67 limit 66 to yr="2020 -Current" 708 67 intubation$1.mp. 76264 

68 remove duplicates from 67 699 68 or/41-67 2771114 

69 limit 68 to english language 640 69 32 not 39 21003 

   70 69 not 40 13531 

   71 and/68,70 2768 

   72 limit 71 to yr="2020 -Current" 948 

   73 remove duplicates from 72 910 

   74 limit 73 to english language 805 

 

§Searches run on April 20 2020 in Embase Classic+Embase and Ovid MEDLINE(R) ALL, using the OVID SP platform. We applied three filters to 

reduces the numbers needed to screen: a filter excluding irrelevant publication types, a filter excluding animal studies and a filter to retrieve studies 

focusing on clinical outcomes. This search strategy was validated using the 21 published reports identified in the initial search as reference set. Both 

searches in Embase and MEDLINE identified each of the 21 citations from the reference set.  



Table S2. Search strategy in Pubmed 

 

Search Pubmed Query# Results 

#4 (#1 not #2) and #3 1121 - final set 

#3 Search (((((((((((((((((((((((((((((hospitalisation*[Title/Abstract]) OR hospitalization*[Title/Abstract]) 

OR acute respiratory distress syndrom*) OR intensive care unit*[Title/Abstract]) OR 

icus[Title/Abstract]) OR icu[Title/Abstract]) OR (acute and kidney and injur*[Title/Abstract])) OR 

(acute and cardiac and injur*[Title/Abstract])) OR dvt[Title/Abstract]) OR dvts[Title/Abstract]) OR 

vte[Title/Abstract]) OR vtes[Title/Abstract]) OR pulmonary embol*[Title/Abstract]) OR deep venous 

thromb*[Title/Abstract]) OR venous thromboembol*[Title/Abstract]) OR coagulopath*[Title/Abstract]) 

OR Disseminated Intravascular Coagulation*[Title/Abstract]) OR major bleeding*[Title/Abstract]) OR 

(clinical* and relevant and bleeding*[Title/Abstract])) OR (((outcome* or characteristic* or finding* or 

feature* or progression*) and clinical))) OR critical care[Title/Abstract]) OR shock[Title/Abstract]) OR 

case fatal*[Title/Abstract]) OR death[Title/Abstract]) OR died[Title/Abstract]) OR 

mortality[Title/Abstract]) OR (invasive and ventilation[Title/Abstract])) OR intubation[Title/Abstract]) 

OR mechanical ventilation[Title/Abstract]) OR (hospital and discharge*[Title/Abstract]) 

3607732 

#2 Search ((((("letter"[Publication Type]) OR "comment"[Publication Type]) OR "editorial"[Publication 
Type]) OR (("retraction of publication"[Publication Type] OR retracted publication[Publication Type]))) 
OR "clinical conference"[Publication Type]) OR "congress"[Publication Type] 

1928332 

#1 Search (((coronavirus OR “corona virus” OR coronavirinae OR coronaviridae OR betacoronavirus OR 
covid19 OR “covid 19” OR nCoV OR “CoV 2” OR CoV2 OR sarscov2 OR 2019nCoV OR “novel CoV” OR 
“wuhan virus”) OR ((wuhan OR hubei OR huanan) AND (“severe acute respiratory” OR pneumonia) 
AND (outbreak)) OR “Coronavirus”[Mesh] OR “Coronavirus Infections”[Mesh] OR “COVID-19” 
[Supplementary Concept] OR “severe acute respiratory syndrome coronavirus 2” [Supplementary 
Concept] OR “Betacoronavirus”[Mesh]) NOT medline [sb]) 

5768 

 

#Searches run on April 20 2020, in pubmed.gov, advanced search builder.  Search is set to capture citations not or not yet indexed in OVID 

MEDLINE.   



 

Table S3. Characteristics of peer-reviewed studies 

 

Study Study design Centers Location Setting 
Inclusion, 

start date 

Inclusion, 

end date 

Cao B(1) 
Open-label RCT Single center Wuhan, China Hospitalized 18-Jan-20 3-Feb-20 

Cao J(2) 
Retrospective Single center Wuhan, China Hospitalized 03-Jan-20 1-Feb-20 

Chen J(3) 
Retrospective Single center Shanghai, China Hospitalized 20-Jan-20 6-Feb-20 

Chen N(4) 
Retrospective Single center Wuhan, China Hospitalized 1-Jan-20 25-Jan-20 

Chen T(5) 
Retrospective Single center Wuhan, China Hospitalized 01-Jan-20 10-Feb-20 

Cui S(6) 
Retrospective Single center China Hospitalized 30-Jan-20 22-Feb-20 

Fan Z(7) 
Retrospective Single center Shangai, China Hospitalized 20-Jan-20 29-Feb-20 

Feng Y(8) 
Retrospective Multicenter Wuhan, China Hospitalized 01-Jan-20 15-Feb-20 

Gao L(9) 
Retrospective Single center Wuhan, China Hospitalized - - 

Grasselli G(10) 
Retrospective Multicenter Lombardy,Italy Hospitalized 20-Feb-20 18-Mar-20 

Grein J(11) 
Retrospective Multicenter US, Canada, Europe, Japan Hospitalized 25-Jan-20 7-Mar-20 

Guan Wei-jie(12) 
Retrospective Multicenter China Hospitalized 11-Dec-19 31-Jan-20 

Guan Wei-jie(13) 
Retrospective Multicenter China Mixed 11-Dec-19 29-Jan-20 

Guo T(14) 
Retrospective Single center Wuhan, China Hospitalized 23-Jan-20 23-Feb-20 

Han H(15) 
Retrospective Single center Wuhan, China Hospitalized 01-Jan-20 18-Feb-20 

Jin X(16) 
Retrospective Multicenter Zhejiang province Hospitalized 17-Jan-20 8-Feb-20 

Klok FA(17) 
Retrospective Multicenter Netherlands Hospitalized 7-Mar-20 5-Apr-20 

Li R(18) 
Retrospective Single center China Hospitalized 20-Jan-20 14-Feb-20 

Li X(19) 
Ambispective Single center Wuhan, China Hospitalized 26-Jan-20 5-Feb-20 

Lian J(20) 
Retrospective not specified Zhejiang Province, China Hospitalized 17-Jan-20 12-Feb-20 

Liu Kay(21) 
Retrospective Single center Hainan, China Hospitalized 15-Jan-20 18-Feb-20 

Liu Kui(22) 
Retrospective Multicenter Hubei Province, China Hospitalized 30-Dec-19 24-Jan-20 



Liu W(23) 
Retrospective Multicenter Wuhan, China Hospitalized 30-Dec-19 15-Jan-20 

Qian G(24) 
Retrospective Multicenter Zhejiang Province, China Hospitalized 20-Jan-20 11-Feb-20 

Shi H(25) 
Retrospective Multicenter Wuhan, China Hospitalized 20-Dec-19 23-Jan-20 

Shi S(26) 
Retrospective Single center Wuhan, China Hospitalized 20-Jan-20 10-Feb-20 

Tang Ning(27) 
Retrospective Single center Tongji, China Hospitalized 1-Jan-20 13-Feb-20 

Tang Ning(28) 
Retrospective Single center Whuan, China Hospitalized 1-Jan-20 3-Feb-20 

Tian S(29) 
Retrospective Multicenter Beijing, China Hospitalized 20-Jan-20 10-Feb-20 

Wang D(30) 
Retrospective Single center Wuhan, China Hospitalized 1-Jan-20 28-Jan-20 

Wang Lang(31) 
Retrospective Single center Wuhan, China Hospitalized 1-Jan-20 6-Feb-20 

Wang Luwen(32) 
Retrospective Single center Wuhan, China Hospitalized 14-Jan-20 13-Feb-20 

Wang Yang(33) 
Retrospective Single center Tongji, China Hospitalized 25-Jan-20 25-Feb-20 

Wang Yunhui(34) 
Retrospective Single center Wuhan, China Hospitalized 16-Jan-20 17-Feb-20 

Wang Z(35) 
Retrospective Single center Wuhan , China Hospitalized 16-Jan-20 29-Jan-20 

Wu C(36) 
Retrospective Single center Wuhan, China Hospitalized 25-Dec-19 26-Jan-20 

Wu J(37) 
Retrospective Multicenter Jiangsu Province, China Hospitalized 22-Jan-20 14-Feb-20 

Xu XW(38) 
Retrospective Multicenter Zhejiang Province, China Hospitalized 10-Jan-20 26-Jan-20 

Yang W(39) 
Retrospective Multicenter Wenzhou, China Hospitalized 17-Jan-20 10-Feb-20 

Yang Xiaobo(40) 
Retrospective Single center Wuhuan, China Hospitalized 24-Dec-19 26-Jan-20 

Yang Xiaobo(41) 
Retrospective Single center Wuhan, China Hospitalized late December 25-Feb-20 

Zhang J(42) 
Retrospective Single center Wuhan, China Hospitalized 11-Jan-20 6-Feb-20 

Zhang L(43) 
Retrospective Single center Wuhan, China Hospitalized 12-Jan-20 15-Mar-20 

Zhou F(44) 
Retrospective Multicenter Wuhan, China Hospitalized 29-Dec-19 31-Jan-20 



Table S4. MINORS quality assessment for peer-reviewed studies 

 

Study Clearly stated aim 

Inclusion of 

consecutive 

patients 

Prospective 

collection of data 

Endpoints appropriate 

to the aim of the study 

Unbiased assessment 

of the study endpoint 

Follow-up period 

appropriate to the 

aim of the study 

Loss to follow-

up less than 

5% 

Prospective calculation of the 

study size 

Cao J(2) 
Adequate Unclear Inadequate 

Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Inadequate* Adequate Unclear 

Chen J(3) 
Adequate Unclear Inadequate 

Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Inadequate Adequate Unclear 

Chen N(4) 
Adequate Adequate Inadequate 

Death: Adequate 
ARDS: Inadequate 

ARDS: Unclear Inadequate Adequate Unclear 

Chen T(5) 
Adequate Unclear Inadequate 

Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Inadequate Adequate Unclear 

Cui S(6) 
Adequate Unclear Inadequate Death: Adequate - Inadequate Adequate Unclear 

Fan Z(7) 
Adequate Adequate Inadequate Death: Adequate - Inadequate* Unclear Unclear 

Feng Y(8) 
Adequate Unclear Inadequate Death: Adequate - Inadequate* Adequate Unclear 

Gao L(9) 
Adequate Inadequate Inadequate Death: Adequate - Adequate Adequate Unclear 

Grasselli G(10) 
Adequate Adequate Inadequate Death: Adequate - Inadequate Adequate Unclear 

Grein J(11) 
Adequate Unclear Inadequate 

Death: Adequate 

ARDS: Inadequate 
- Adequate Adequate Inadequate 

Guan Wei-

jie(12) 
Adequate Inadequate Inadequate 

Death: Adequate 

ARDS: Unclear 
ARDS: Unclear Inadequate Adequate Unclear 

Guan Wei-

jie(13) 
Adequate Inadequate Inadequate 

Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Inadequate Adequate Unclear 

Guo T(14) 
Adequate Inadequate Inadequate Death: Adequate - Adequate Adequate Unclear 

Han H(15) 
Adequate Unclear Inadequate Death: Adequate - Inadequate* Adequate Unclear 

Jin X(16) 
Adequate Unclear Inadequate 

Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Inadequate Adequate Unclear 

Klok FA(17) 
Adequate Unclear Inadequate Death: Adequate - Inadequate Adequate Unclear 

Li R(18) 
Adequate Unclear Inadequate Death: Adequate - Inadequate* Adequate Unclear 

Li X(19) 
Adequate Adequate Inadequate 

Death: Adequate 
ARDS: Inadequate 

ARDS: Unclear Adequate Adequate Inadequate 

Lian J(20) 
Adequate Unclear Inadequate 

Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Inadequate Unclear Unclear 

Liu Kay(21) 
Adequate Unclear Inadequate 

Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Unclear Adequate Unclear 



Liu Kui(22) 
Adequate Unclear Inadequate Death: Adequate - Inadequate Adequate Unclear 

Liu W(23) 
Adequate Unclear Inadequate 

Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Inadequate* Unclear Unclear 

Qian G(24) 
Adequate Unclear Inadequate 

Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Inadequate Unclear Unclear 

Shi H(25) 
Adequate Inadequate Inadequate 

Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Inadequate* Adequate Unclear 

Shi S(26) 
Adequate Adequate Inadequate 

Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Inadequate Adequate Unclear 

Tang Ning(27) 
Adequate Adequate Inadequate Death: Adequate - Inadequate* Adequate Unclear 

Tang Ning(28) 
Adequate Unclear Inadequate Death: Adequate - Inadequate Unclear Unclear 

Tian S(29) 
Adequate Unclear Inadequate Death: Adequate - Inadequate Unclear Unclear 

Wang D(30) 
Adequate Adequate Inadequate 

Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Inadequate Adequate Unclear 

Wang Lang(31) 
Adequate Adequate Inadequate 

Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Inadequate* Adequate Unclear 

Wang 

Luwen(32) 
Adequate Unclear Inadequate 

Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Inadequate Adequate Unclear 

Wang Yang(33) 
Adequate Unclear Inadequate 

Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Adequate Adequate Unclear 

Wang 

Yuhui(34) 
Adequate Unclear Adequate Death: Adequate - Inadequate Adequate Unclear 

Wang Z(35) 
Adequate Adequate Inadequate Death: Adequate - Inadequate Adequate Unclear 

Wu C(36) 
Adequate Unclear Inadequate 

Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Inadequate* Adequate Unclear 

Wu J(37) 
Adequate Adequate Inadequate 

Death: Adequate 
ARDS: Inadequate 

ARDS: Unclear Inadequate Unclear Unclear 

Xu XW(38) 
Adequate Unclear Inadequate 

Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Inadequate Unclear Unclear 

Yang W(39) 
Adequate Adequate Inadequate 

Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Inadequate Adequate Unclear 

Yang 

Xiaobo(40) 
Adequate Unclear Inadequate 

Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Inadequate* Adequate Inadequate 

Yang 

Xiaobo(41) 
Adequate Adequate Inadequate Death: Adequate - Adequate Adequate Unclear 

Zhang J(42) 
Adequate Adequate Inadequate 

Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Unclear Adequate Unclear 



Zhang L(43) 
Adequate Adequate Inadequate 

Death: Adequate 
ARDS: Adequate 

ARDS: Unclear Unclear Adequate Unclear 

Zhou F(44) 
Adequate Adequate Inadequate 

Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Adequate Adequate Unclear 

 

*Patients followed-up for at least 2 weeks, until discharge or death 

  



Table S5. Characteristics of not peer-reviewed studies 

 

Study Study design Centers Location Setting 
Inclusion, 

start date 

Inclusion, 

end date 

Benelli G(45) Prospective Single center Crema, Italy Hospitalized 21-Feb-20 19-Mar-20 

Chen C(46) RCT Multicenter Wuhan and Hubei Province, China Hospitalized 20-Feb-20 12-Mar-20 

Chen Xiaoping(47) Retrospective Single center Wuhan, China Hospitalized 5-Jan-20 7-Mar-20 

Chen Xu(48) Retrospective Multicenter Hunan Province, China Hospitalized 23-Jan-20 14-Feb-20 

Cheng Y(49) Retrospective Single center Wuhan, China Hospitalized 28-Jan-20 11-Feb-20 

Cummings MJ(50) Prospective Multicenter New York, USA Hospitalized 2-Mar-20 1-Apr-20 

Fan L(51) Retrospective Single center Shenyang, China Hospitalized 20-Jan-20 15-Mar-20 

Feng Z(52) Retrospective Multicenter South China, China Hospitalized 17-Jan-20 28-Feb-20 

Fu L(53) Retrospective Single center Wuhan, China Hospitalized 1-Jan-20 30-Jan-20 

Giorgi Rossi P(54) Prospective Multicenter Reggio Emilia, Italy Mixed 27-Feb-20 2-Apr-20 

Hu L(55) Retrospective Single center Wuhan, China Hospitalized 8-Jan-02 20-Feb-20 

Jiang X(56) Retrospective Single center Wuxi, China Hospitalized 23-Jan-20 16-Feb-20 

Joharatnam-Hogan N(57) Retrospective Multicenter London, England Hospitalized 12-Mar-20 7-Apr-20 

Liu J(58) Retrospective Single center Wuhan, China Hospitalized 16-Jan-20 15-Feb-20 

Liu Qibin(59) Retrospective Multicenter Tongji, Cjina Hospitalized 13-Dec-19 21-mar-20 

Liu Qibin(60) Retrospective Single center Tongji, China Hospitalized 31-Jan-20 8-Mar-20 

Liu Yanli(61) Retrospective Single center Wuhan, China Hospitalized 2-Jan-20 1-Feb-20 

Liu Youbin(62) Retrospective Single center Guangzhou, China Hospitalized 10-Jan-20 24-Feb-20 

Lu X(63) Retrospective Single center Tongji, China Hospitalized 25-Jan-20 25-Feb-20 

Magagnoli J(64) Retrospective Multicenter South Carolina, USA Hospitalized 9-mar-20 11-Apr-20 

Qi D(65) Retrospective Multicenter Chongqing, China Hospitalized 19-Jan-20 16-Feb-20 

Qiu C(66) Retrospective Multicenter Hunan Province, China Hospitalized 22-Jan-20 12-Feb-20 

Rubin SJ(67) Retrospective Single center California, USA Mixed 16-mar-20 - 

Wang Z(68) Retrospective Multicenter Sichuan Province, China Hospitalized 16-Jan-20 3-Apr-20 

Wen Y(69) Retrospective - Shenzhen, China Hospitalized 1-Jan-20 28-Feb-20 

Wu C(70) Retrospective Single center Wuhan, China Hospitalized 25-Oct-20 27-Jan-20 

Wu Y(71) Retrospective Single center Wuhan, China Hospitalized - 2-Feb-20 

Xiao G(72) Retrospective Single center Wuhan, China Hospitalized 5-Jan-2020 8-Mar-20 

Xu H(73) Retrospective - China Hospitalized 2-Jan-20 14-Feb-20 



Xu S(74) Retrospective Multicenter Wuhan and Fuyang, China Hospitalized - - 

Xu Y(75) Retrospective Multicenter China Hospitalized 7-Feb-20 28-Feb-20 

Yan S(76) Retrospective Multicenter Hainan Province, China Hospitalized 22-Jan-20 13-Mar-20 

Zeng L(77) Retrospective Single center Shenzhen, China Hospitalized 1-Jan-20 29-Feb-20 

Zhang G(78) Retrospective Single center Wuhan, China Hospitalized 2-Jan-20 10-Feb-20 

Zhao W(79) Retrospective Single center Beijing, China Hospitalized 21-Jan-20 8-Feb-20 

  



Table S6. MINORS quality assessment for not peer-reviewed studies 

 

Study Clearly stated aim 

Inclusion of 

consecutive 

patients 

Prospective 

collection of data 

Endpoints appropriate 

to the aim of the study 

Unbiased assessment 

of the study endpoint 

Follow-up period 

appropriate to the 

aim of the study 

Loss to follow-

up less than 

5% 

Prospective calculation of the 

study size 

Benelli G(45) Adequate Unclear Adequate Death: Adequate - Inadequate Unclear Unclear 

Chen 

Xiaoping(47) 
Adequate Unclear Inadequate Death: Adequate - Inadequate* Adequate Unclear 

Chen Xu(48) Adequate Adequate Inadequate Death: Adequate - Inadequate Adequate Unclear 

Cheng Y(49) Adequate Adequate Inadequate Death: Adequate - Inadequate Adequate Unclear 

Cummings 

MJ(50) 
Adequate Unclear Adequate Death: Adequate - Inadequate* Adequate Unclear 

Fan L(51) Adequate Adequate Inadequate 
Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Unclear Adequate Unclear 

Feng Z(52) Adequate Unclear Inadequate Death: Adequate - Inadequate* Adequate Unclear 

Fu L(53) Adequate Unclear Adequate Death: Adequate - Adequate Adequate Unclear 

Giorgi Rossi 

P(54) 
Adequate Unclear Inadequate Death: Adequate - Inadequate Adequate Unclear 

Hu L(55) Adequate Unclear Inadequate 
Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Inadequate* Adequate Unclear 

Jiang X(56) Adequate Unclear Inadequate 
Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Adequate Adequate Unclear 

Joharatnam-

Hogan N(57) 
Adequate Adequate Inadequate Death: Adequate - Unclear Adequate Unclear 

Liu J(58) Adequate Unclear Inadequate 
Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Inadequate Adequate Unclear 

Liu Qibin(59) Adequate Inadequate Inadequate Death: Adequate - Adequate Unclear Unclear 

Liu Qibin(60) Adequate Inadequate Inadequate Death: Adequate - Unclear Adequate Unclear 

Liu Yanli(61) Adequate Unclear Inadequate 
Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Inadequate Adequate Unclear 

Liu Youbin(62) Adequate Unclear Inadequate 
Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Unclear Adequate Unclear 

Lu X(63) Adequate Unclear Inadequate Death: Adequate - Unclear Adequate Unclear 

Magagnoli J(64) Adequate Inadequate Inadequate Death: Adequate - Adequate Adequate Unclear 

Qi D(65) Adequate Inadequate Inadequate 
Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Inadequate Adequate Unclear 

Qiu C(66) Adequate Unclear Inadequate 
Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Inadequate Adequate Unclear 

Rubin SJ(67) Adequate Unclear Inadequate 
Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Unclear Adequate Unclear 

Wang Z(68) Adequate Unclear Inadequate Death: Adequate - Unclear Adequate Unclear 

Wen Y(69) Adequate Unclear Inadequate Death: Adequate - Inadequate Adequate Unclear 

Wu C(70) Adequate Inadequate Inadequate 
Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Adequate Adequate Unclear 

Wu Y(71) Adequate Unclear Inadequate Death: Adequate - Inadequate Adequate Unclear 

Xiao G(72) Adequate Unclear Inadequate Death: Adequate - Unclear Adequate Unclear 

Xu H(73) Adequate Adequate Inadequate 
Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Unclear Adequate Unclear 

Xu S(74) Adequate Unclear Inadequate Death: Adequate - Unclear Inadequate Unclear 



Xu Y(75) Adequate Adequate Inadequate 
Death: Adequate 

ARDS: Inadequate 
ARDS: Unclear Inadequate Adequate Unclear 

Yan S(76) Adequate Unclear Inadequate 
Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Adequate Adequate Unclear 

Zeng L(77) Adequate Unclear Inadequate Death: Adequate - Inadequate Adequate Unclear 

Zhang G(78) Adequate Unclear Inadequate 
Death: Adequate 
ARDS: Adequate 

ARDS: Unclear Inadequate Adequate Unclear 

Zhao W(79) Adequate Unclear Inadequate 
Death: Adequate 

ARDS: Adequate 
ARDS: Unclear Inadequate* Adequate Unclear 

 

*Patients followed-up for at least 2 weeks, until discharge or death 

  



Table S7. Patient demographics and clinical characteristics at study entry in peer-reviewed studies  

 

Study 

Patients 

No. 

Male 

No. (%) 

Age 

years 

Severity of 

COVID-19 

No. (%) 

Patients with 

comorbidities 

No. (%) 

Respiratory system 

disease 

No. (%) 

Cardiovascular 

disease 

No. (%) 

Chronic kidney 

disease 

No. (%) 

Diabetes 

No. (%) 

Hypertension 

No. (%) 

Cancer 

No. (%) 

Co-infection 

No. (%) 

Cao B(30) 
199 

120 (60.3) 
58 

199 (100) § 42 (21.1) - 13 (6.5) - 23 (11.6) - 6 (3.0) 7 (3.5) 

Cao J(31) 
102 53(52.0) 54 102 (100) || 47 (46.1) 10 (9.8) 11 (10.8) 4 (3.9) 11 (10.8) 28 (27.5) 4 (3.9) - 

Chen J(32) 
249 

126 (50.6) 
51 

- 90 (36.1) 5 (2.0) 55 (21.7) - - - 1 (0.4) - 

Chen N(4) 
99 

67 (67.7) 
56 

- 50 (50.5) 1 (1.0) 40 (40.4) - 12 (12.1) - 1 (1.0) 5 (5.1) 

Chen T(33) 
203 108 (53.2) 54 107 (52.7) ‡ 88 (43.3) 8 (3.9) 25 (12.3) 8 (3.9) 16 (7.9) 43 (21.2) 7 (3.4) - 

Cui S(34) 
81 37 (45.7) 60 81 (100) || 33 (40.7) - 10 (12.3) - 8 (9.9) 20 (24.7) - - 

Fan Z(35) 
148 75 (50.7) 50 - - - - - - - - - 

Feng Y(36) 
476 271 (56.9) 53 124 (26.1) ‡ 205 (43.1) 22 (4.6) 5 (11.6) 4 (0.8) 49 (10.3) 113 (23.7) 12 (2.5) - 

Gao L(37) 
54 24 (44.4) 60 54 (100) || - 2 (3.7) 9 (16.7)  8 (14.8) 12 (22.2) - - 

Grasselli G(38) 
1591 1304 (82.0) 63 1591 (100) || 1043 (65.6) 42 (2.6) 223 (14.0) 36 (2.3) 

180 

(11.3) 
509 (32.0) 81 (5.1) - 

Grein J(39) 
53 40 (75.5) 64 53 (100) || 36 (67.9) 6 (11.3) - - 9 (17.0) 13 (24.5) - - 

Guan Wei-jie(40) 
1590 904/1578 49 254 (16.0) † 399 (25.1) 24 (1.5) 8 (5.6) 269 (16.9) 130 (8.2) 269 (16.9) 130 (8.2) - 

Guan Wei-jie(41) 
1099 

640 (58.2) 
47 

173 (15.7) † 261 (23.7) 12 (1.1) 42 (3.8) 8 (0.7) 81 (7.4) 165 (15.0) 10 (0.9) - 

Guo T(42) 
187 91 (48.7) 58 - - 4 (2.1) 29 (15.5) 6 (3.2) 28 (15.0) 61 (32.6) 13 (7.0) - 

Han H(43) 
273 97 (35.5) - 75 (27.5) § - - - - - - - - 

Jin X(44) 
651 331 (50.8) - 64 (9.8) || 178 (27.3) 1 (0.2) 5 (0.8) 6 (0.9) 48 (7.4) 100 (15.4) 6 (0.9) - 

Klok FA(45) 
184 139 (75.5) 64 - - - - - - - 5 (2.7) - 

Li R(46) 
225 120 (53.3) 50 37 (16.4) ‡ - - - - - 47 (20.9) - - 

Li X(47) 
548 279 (50.9) 60 269 (49.1) † - 23 (4.2) 34 (6.2) 10 (1.8) 83 (15.1) 166 (30.3) 24 (4.4) 42 (7.7) 

Lian J(48) 
788 381 (48.4) - 78 (9.9) ‡ 218 (27.7) 3 (0.4) 11 (1.4) 7 (0.9) 57 (7.2) 126 (16.0) 6 (0.8) - 

Liu Kay(49) 
56 

31 (55.5) 
- 

4 (6.0) || - - 2 (3.6) 1 (1.8) 4 (7.1) 10 (17.9) - 9 (16.1) 



Liu Kui(50) 
137 

61 (44.5) 
57 

137 (100) § 27 (19.7) 2 (1.5) 10 (7.3) - 14 (10.2) 13 (9.5) 2 (1.5) - 

Liu W(51) 
78 

39 (50.0) 
38 

8 (10.3) ‡ 29 (37.2) 2 (2.6) - - 5 (6.4) 8 (10.3) 4 (5.1) 0 

Qian G(52) 
91 

37 (40.6) 
50 

9 (9.9) ‡ - - 3 (3.3) - 8 (8.8) 15 (16.5) - - 

Shi H(53) 
81 

42 (51.9) 
49 

- 21 (25.9) 9 (11.1) 14 (17.3) 3 (3.7) 10 (12.3) 12 (14.8) 4 (4.9) - 

Shi S(54) 
416 

205 (49.3) 
64 

- - 12 (2.9) 66 (15.9) 14 (3.4) 60 (14.4) 127 (30.5) 9 (2.2) - 

Tang Ning(55) 
449 268 (59.7) 65 449 (100) ‡ 272 (60.6) - - - - - - - 

Tang Ning(56) 
183 

98 (53.6) 
54 

- 75 (41.0) 4 (2.2) - - - - - - 

Tian S(57) 
262 

127 (58.5) 
47 

46 (17.6) § - - - - - - - - 

Wang D(58) 
138 

75 (54.3) 
56 

- 64 (56.4) 4 (2.9) 27 (19.6) 4 (2.9) 14 (10.1) 43 (31.2) 10 (7.2) - 

Wang Lang(59) 
339 166 (49.0) 69 239 (70.5) § - 21 (6.2) 74 (21.8) 12 (3.5) 54 (15.9) 138 (40.7) 15 (4.4) 143 (42.2) 

Wang Luwen(60) 
116 67 (57.8) 54 57 (49.1) § - - 7 (6.0) 5 (4.3) 18 (15.5) 43 (37.1) 12 (10.3) - 

Wang Yang(61) 
344 179 (52.0) 64 344 (100) ‡ - 16 (4.7) 40 (11.6) - 64 (18.6) 141 (41.0) - - 

Wang Yuhui(62) 
90 

33 (36.7) 
45 

- - - - - - - - - 

Wang Z(63) 
69 

32 (46.0) 
42 

- - 6 (8.7) 8 (12.0) - 7 (10.0) 9 (13.0) 4 (16) - 

Wu C(64) 
201 

128 (63.7) 
51 

- - 5 (2.5) 8 (4.0) 2 (1.0) 22 (10.9) 39 (19.4) 1 (0.5) 1 (0.5) 

Wu J(65) 
80 

39 (48.8) 
46 

3 (3.8) ‡ - 1 (1.3) 25 (31.3) 1 (1.3) 5 (6.3) - 1 (1.3) 12 (15.0) 

Xu XW(66) 
62 

35 (56.5) 
41 

- 20 (32.3) 1 (1.6) 1 (1.6) 1 (1.6) 1 (1.6) 5 (8.1) - - 

Yang W(67) 
149 

81 (54.4) 
45 

0§ - 1 (0.7) 28 (18.8) - 9 (6.0) - 2 (1.3) - 

Yang Xiaobo(68) 
52 

35 (67.3) 
59 

52 (100) § 21 (40.4) 4 (7.7) 12 (23.1) - 9 (17.3) - 2 (3.8) 8 (15.4) 

Yang Xiaobo(69) 
1476 776 (52.6) - - - - - - - - - - 

Zhang J(70) 
663 321 (48.4) 55.6 409 (61.7) § 247 (37.3) 51 (7.7) - - - - 14 (2.1) - 

Zhang L(71) 
343 169 (49.3) 62 - 120 (35.0) 8 (2.3) 27 (7.9) 4 (1.2) 47 (13.7) 76 (22.2) 9 (2.6) - 

Zhou F(72) 
191 

119 (62.3) 
56 

119 (62.3) ‡ 91 (47.6) 6 (3.1) 15 (7.9) 2 (1.0) 36 (18.8) 58 (30.4) 2 (1.0) 28 (14.7) 

  



† = American Thoracic Society definition; ‡ = National Health Commission of the People’s Republic of China definition; § = World Health 

Organization definition, || = other definition 

  



Table S8. Treatment provided in peer-reviewed studies 

 

Study 
Patients 

No. 

Antiviral therapy 

No. (%) 

Antibiotic therapy 

No. (%) 

Glucocorticoids 

No. (%) 

Immunoglobulin 

therapy 

No. (%) 

Supplemental oxygen  

No. (%) 

NIV 

No. (%) 

IMV 

No. (%) 

ECMO 

No. (%) 

CRRT 

No. (%) 

Cao B(1) 
199 95 (47.7) 189 (95.0) 67 (33.7) - 170 (85.4) 29 (14.6) 32 (16.1) 4 (2.0) 9 (4.5) 

Cao J(2) 102 
102 (100) 101 (99.0) 51 (50.0) 11 (10.8) 76 (74.5) 4 (4.9) 14 (13.7) 3 (2.9) 6 (5.9) 

Chen J(3) 
249 - - 32 (12.9) - - - - - - 

Chen N(4) 
99 75 (75.8) 70 (70.7) 19 (19.2) 27 (27.3) 75 (75.8) 13 (13.1) 4 (84.0) 3 (3.0) 9 (9.1) 

Chen T(5) 203 
131 (64.5) - 107 (52.7) 11 (5.4) 123 (60.6) - - - - 

Cui S(6) 81 
81 (100) - - - - - - - - 

Fan Z(7) 148 
- - - - - - - - - 

Feng Y(8) 476 
286 (60.1) 319 (67.0) 127 (26.7) - - 34 (7.1) 39 (8.2) 4 (0.8) - 

Gao L(9) 54 
- - - - - - - - - 

Grasselli G(10) 1591 
- - - - 13 (1.0) 137 (11.0) 1150 (88.0) - - 

Grein J(11) 53 
53 (100) - - - 15 (28.3) 2 (3.7) 30 (88.0) 4 (12.0) - 

Guan Wei-jie(12) 1590 
- - - - - - 50 (3.1) - - 

Guan Wei-jie(13) 
1099 393 (35.8) 637 (58.0) 204 (18.6) 144 (13.1) 454 (41.3) 25 (2.3) 56 (5.1) 5 (0.5) 9 (0.8) 

Guo T(14) 187 
166 (88.8) 183 (97.9) 106 (56.7) 21 (11.2) - - - - - 

Han H(15) 273 
- - - - - - - - - 

Jin X(16) 651 
546 (83.9) 277 (42.5) 74 (11.4) - - - 17 (2.6) 0 0 

Klok FA(17) 184 
- - - - - - - - 23 (12.5) 

Li R(18) 225 
- - - - - - - - - 

Li X(19) 548 
- - 341 (62.2) 213 (38.9) 228 (41.6) 78 (14.2) 25 (4.6) - 2 (0.4) 

Lian J(20) 788 
668 (84.8) - 100 (12.7) 62 (7.9) - 7 (0.9) 11 (1.4) 0 0 

Liu Kay(21) 
56 53 (94.6) 40 (71.4) - 9 (16.1) 54 (96.4) 3 (5.4) 7 (12.5) 2 (3.6) 5 (8.9) 

Liu Kui(22) 
137 105 (76.6) 119 (86.9) 40 (29.2) 44 (32.1) 119 (86.9) 34 (24.8) - - - 



Liu W(23) 
78 78 (100) 78 (100) 45 (57.7) 14 (17.9) 78 (100) 5 (6.4) 0 0 0 

Qian G(24) 
91 - - - - - - - - - 

Shi H(25) 
81 - - - - - - - - - 

Shi S(26) 
416 403 (96.9) 235 (56.5) 304 (73.1) 259 (62.3) 367 (88.2) 51 (12.3) 32 (7.7) - 2 (0.5) 

Tang Ning(27) 449 
- - - - - - - - - 

Tang Ning(28) 
183 - - - - - - - - - 

Tian S(29) 
262 - - - - - - - - - 

Wang D(30) 
138 124 (89.9) - 62 (44.9) - 106 (76.8) 15 (10.9) 17 (12.3) 4 (82.9) 2 (1.4) 

Wang Lang(31) 339 
- - - - - - - - - 

Wang Luwen(32) 116 
- - - - - - - - - 

Wang Yang(33) 344 
- - - - - 34 (9.9) 100 (29.1) - - 

Wang Yuhui(34) 
90 - - - - - - - - - 

Wang Z(35) 
69 66 (98.5)* 66 (98.5)* 10 (14.9)* - - - - - - 

Wu C(36) 
201 170 (84.6) 196 (97.5) 62 (30.8) - 159 (79.1) 61 (30.3) 6 (3.0) 1(0.5) - 

Wu J(37) 
80 80 (100) 73 (91.3) - 16 (20.0) - 35 (43.8) 0 0 - 

Xu XW(38) 
62 55 (88.7) 28 (45.2) 16 (25.8) 16 (25.8) - - 1 (1.8) - - 

Yang W(39) 
149 140 (94.0) 34 (22.8) 5 (3.4) 19 (12.8) 134 (89.9) 2 (1.3) 0 0 - 

Yang Xiaobo(40) 
52 23 (44.2) 49 (94.2) 30 (57.7) 28 (53.8) 52 (100) 29 (55.8) 22 (42.3) 6 (11.5) 9 (17.3) 

Yang Xiaobo(41) 1476 
- - - - - - - - - 

Zhang J(42) 663 
- - - - - - - - - 

Zhang L(43) 343 
- - - - - - - - - 

Zhou F(44) 
191 41 (21.5) 181 (94.8) 57 (29.8) 46 (24.1) - 26 (13.6) 32 (16.8) 3 (1.6) 10 (5.2) 

 

 

           *Data available only for 67 patients. CRRT: chronic renal replacement therapy; ECMO: extra-corporeal membrane oxygenation; IMV: invasive  

mechanical ventilation, NIV: non-invasive ventilation 



Table S9. Patient demographics and clinical characteristics at study entry in not peer-reviewed studies 

 

Study 
Patients 

No. 

Male 

No. (%) 

Age 

years 

Severity of 

COVID-19 

No. (%) 

Patients with 

Comorbidities 

No. (%) 

Respiratory 

system disease 

No. (%) 

Cardiovascu

lar disease 

No. (%) 

Chronic kidney 

disease 

No. (%) 

Diabetes 

No. (%) 

Hypertensio

n 

No. (%) 

Cancer 

No. (%) 

Benelli G(45) 411 359 (66.6) 71 - 256 (62.3) 48 (11.7) 93 (22.6) 22 (5.6) 76 (18.5) 193 (47.0) 33 (8.0) 

Chen C(46) 236 110 (46.6) - 27 (11.4)§ - - - - 27 (11.4) 66 (28.0) - 

Chen 

Xiaoping(47) 
123 50 (40.7) 51 33 (26.8)§ 35 (28.5) - 8 (6.5) - 12 (9.8) 19 (15.4) 5 (4.1) 

Chen Xu(48) 291 145 (49.8) 46 50 (17.2)§ 93 (32.0) 10 (3.4) 20 (6.9) 2 (0.7) 22 (7.6) 8 (2.7) 2 (0.7) 

Cheng Y(49) 710 374 (52.7) 63 252 (35.5)‡ - - - - - - - 

Cummings 

MJ(50) 
257 170 (66.1) 62 257 (100)|| 212 (82.5) 45 (17.5) - 37 (14.4) 92 (35.8) 162 (63.0) 18 (7.0) 

Fan L(51) 55 30 47 8 (14.5)‡ 19 (34.5) - 3 (5.5) - 8 (14.4) 8 (14.5) - 

Feng Z(52) 564 284 47 69 (12.2)|| 132 (21.8) 16 (2.8) - 3 (0.5) 45 (8.0) 82 (14.5) 4 (0.7) 

Fu L(53) 200 99 (49.5) - 109 (54.5)|| 161 (80.5) 8 (4.0) 16 (8.0) - 137 (68.5) 101 (50.5) - 

Giorgi Rossi 
P(54) 

2653 1328 - - - 128 (4.8) 168 (6.3) 59 (2.2) 284 (10.7) 430 (16.2) 301 (11.3) 

Hu L(55) 323 166 (51.4) 61 172 (53.3)§ - 29 (9.0) 41 (12.7) 7 (2.2) 47 (14.6) 105 (32.5) 5 (1.5) 

Jiang X(56) 55 27 45 8 (14.5)‡ 29 (52.7) - 3 (5.5) 1 (1.8) 9 (16.4) 17 (31.0) 2 (3.6) 

Joharatnam-

Hogan N(57) 
52 31 - - 52 (100) - - - - - 26 (50.0) 

Liu J(58) 64 23 (35.9) 35 1 (1.6) || 8 (12.5) - - - 1 (1.6) 3 (4.7) - 

Liu Qibin(59) 504 259 - - 262 (52.0) - - - - - - 

Liu Qibin(60) 340 172 - - 130 (38.2) 11 (3.2) 24 (7.1) - 8 (2.4) 84 (24.7) - 

Liu Yanli(61) 109 59 (54.1) 55 - - 4 (3.7) 13 (11.9) 10 (9.2) 12 (11.0) 37 (33.9) - 

Liu 

Youbin(62) 
291 133 (45.7) 48 - - - 12 (4.1) - 22 (7.6) 54 (18.6) - 

Lu X(63) 244 128 62 244 (100)§ - 12 (4.9) 28 (11.5) - 44 (18.0) 95 (38.9) - 

Magagnoli 

J(64) 
368 368 - - - 94 (25.5) - 92 (25.0) 249 (67.7) - 66 (17.9) 

Qi D(65) 267 149 (55.8) 48 50 (18.7)† 41 (15.4) 25 (9.4) 13 (4.9) - 26 (9.7) 20 (7.5) - 

Qiu C(66) 104 49 (47.1) 43 16 (15.4)|| - 1 (1.0) 7 (6.7) - 12 (11.5) 15 (14.4) - 

Rubin SJ(67) 54 29 54 - - 7 (13.0) 3 (5.6) 3 (5.6) 7 (13.0) 14 (25.9) - 

Wang Z(68) 538 285  88 (16.4)‡ - - - - - -  



Wen Y(69) 417 197 (47.2) 45 36 (8.6)|| - - - - - - - 

Wu C(70) 188 119 (63.3) 52 - 64 (34.0) 2 (1.1) 12 (6.4) 3 (1.6) 20 (10.6) 38 (20.2) - 

Wu Y(71) 297 147 (49.5) - 83 (27.9)§ - - - - - - - 

Xiao G(72) 287 160 62 124 (43.2)† - 16 (5.6) 33 (11.5) - 45 (15.7) - 8 (2.8) 

Xu H(73) 53 28 (52.8) - 8 (15.1)‡ - 3 (5.7) 6 (11.3) - 8 (15.1) 8 (15.1) - 

Xu S(74) 355 193 (54.4) - 131 (36.9)§ - - - - 147 (41.4) 125 (35.2) - 

Xu Y(75) 69 35 (50.7) 57 25 (36.2)§ 0 0 0 0 0 0 0 

Yan S(76) 168 81 (48.2) 51 36 (21.4)‡ - 12 (7.1) 12 (7.1) 1 (0.6) 12 (7.1) 24 (14.3) 2 (1.2) 

Zeng L(77) 338 - - - - - - - - -  

Zhang G(78) 221 108 (48.9) 55 55 (24.9)§ 78 (35.3) 6 (2.7) 37 (16.7) 6 (2.7) 22 (10.0) 54 (24.4) 9 (4.1) 

Zhao W(79) 77 34 (44.2) 52 20 (26.0)§ 24 (31.2) 6 (7.8) 11 (14.3) 5 (6.5) 6 (7.8) 16 (20.8) 4 (5.2) 

 

*Data available for 1578 patients ; † = American Thoracic Society definition; ‡ = National Health Commission of the People’s Republic of China 

definition; § = World Health Organization definition, || = other definition



Table S10. Treatment provided in not peer-reviewed studies 

 

Study 
Patients 

No. 

Antiviral 

therapy 

No. (%) 

Antibiotic therapy 

No. (%) 

Glucocorticoi

ds 

No. (%) 

Immunoglobuli

n therapy 

No. (%) 

Supplemental 

oxygen  

No. (%) 

NIV 

No. (%) 

IMV 

No. (%) 

ECMO 

No. (%) 

CCRT 

No. 

(%) 

Benelli G(45) 
411 

174 (42.3) - - - - 112 (27.3) - - 
- 

Chen C(46) 236 236 (100) - - - - - - - - 

Chen 

Xiaoping(47) 

123 
74 (60.2) 123 (100) 61 (49.6) - - - - - 

- 

Chen Xu(48) 291 285 (97.9) - 67 (23.0) - - - - - - 

Cheng Y(49) 710 - - - - - - - - - 

Cummings 

MJ(50) 

257 
23 (8.9) 229 (89.1) 68 (26.6) - 127 (49.4) 3 (1.2) 201 (78.2) 5 (1.9) 

75 (29.2) 

Fan L(51) 55 53 (96.4) 29 (52.7) 7 (12.7) - - - - - - 

Feng Z(52) 564 503 (89.2) - - - - - - - - 

Fu L(53) 200 - - - - - - - - - 

Giorgi Rossi 
P(54) 

2653 
- - - - - - - - 

- 

Hu L(55) 323 - 304 (94.1) 196 (60.7) - - 105 (32.5) 34 (10.5) - 72 (22.3) 

Jiang X(56) 55 55 (100) 29 (52.7) 6 (10.9) - 29 (52.7) - 7 (12.7) 1 (1.8) - 

Joharatnam-

Hogan N(57) 

52 
- - - - - - - - 

- 

Liu J(58) 64 64 (100) 55 (85.9) 7 (10.9) 23 (35.9) 32 (50.0) 2 (3.1) - - - 

Liu Qibin(59) 
504 359 (71.2) - 230 (45.6) 152 (30.2) - - - - - 

Liu Qibin(60) 
340 - - - - - - - - - 

Liu Yanli(61) 109 107 (98.2) 106 (97.2) 43 (39.4) 61 (56.0) 28 (25.7) - - - - 

Liu 

Youbin(62) 

291 
- - - - - - 31 (10.7) 4 (1.4) 

5 (1.7) 

Lu X(63) 244 244 (100) 184 (75.4) 151 (61.9) 92 (37.7) 22 (9.0) 82 (33.6) - - - 

Magagnoli 

J(64) 

368 
- - - - - - 44 (12.0) - 

- 

Qi D(65) 267 267 (100) 43 (16.1) 38 (14.2) 35 (13.1) 91 (34.1) 35 (13.1) 5 (1.9) 0 0 

Qiu C(66) 104 103 (99.0) 21 (20.2) 9 (14.0) 14 (13.5) - - - -  

Rubin SJ(67) 54 - - - - - - - - - 

Wang Z(68) 538 - - - - - - - - - 



Wen Y(69) 417 - - - - - - - -  

Wu C(70) 188 158 (84.0) 185 (98.4) 59 (31.4) - - - - -  

Wu Y(71) 297 - - - - - - - -  

Xiao G(72) 287 - - - - - - - - - 

Xu H(73) 53 53 (100) 14 (26.4) - - 53 (100) 8 (15.1) 3 (5.7) - 4 (7.5) 

Xu S(74) 355 - - - - - - - - - 

Xu Y(75) 69 38 (55.1) 31 (44.9) 6 (8.7) - 35 (50.7) 3 (4.3) 2 (2.9) 0 - 

Yan S(76) 168 155 (92.3) 119 (70.8) 27 (16.1) - 97 (57.7) 13 (7.7) 12 (7.1) - - 

Zeng L(77) 338 - - - - - - - - 5 (1.5) 

Zhang G(78) 221 196 (88.7) - 64 (29.0) - - 27 (12.2) 26 (11.8) 10 (4.5) - 

Zhao W(79) 77 - - - - - - - - - 

 

CRRT: chronic renal replacement therapy; ECMO: extra-corporeal membrane oxygenation; IMV: invasive mechanical ventilation, NIV: non-

invasive ventilation 
  



Table S11. Clinical outcomes of patients in peer-reviewed studies 

 

 

Study 

Patients 

No. 

Clinical improvement, 

recovery or discharge 

No. (%) 

Still in hospital at 

end of study 

No. (%) 

Admission to 

ICU 

No. (%) 

All-cause 

mortality 

No. (%) 

ARDS 

No. (%) 

Acute cardiac 

injury 

No. (%) 

Venous 

thromboembolism 

No. (%) 

Shock 

No. (%) 

AKI 

No. (%) 

Coagulopathy 

No. (%) 

Cao B(30) 
199 

148 (74.4) - - 44 (22.1) 39 (19.6) - - 4 (2.0) 9 (4.5) 2 (1.0) 

Cao J(31) 
102 

85 (83.3) 0 18 (17.6) 17 (16.7) 1 (1.0) 4 (3.9) - - - - 

Chen J(32) 
249 

215 (86.3) 32 (12.9) 22 (8.8) 2 (0.8) 8 (3.2) - - - - - 

Chen N(4) 
99 

31 (31.3) 57 (57.6) 23 (23.2) 11(11.1) 17 (17.2) - - 4 (4.0) 3 (3.0) - 

Chen T(33) 
203 

177 (87.2) 0 - 26 (12.8) 18 (8.9) 4 (2.0) - 2 (1.0) - 1 (0.5) 

Cui S(34) 
81 

64 (79.0) 9 (11.1) 81 (100.0) 8 (9.9) - - 20 (24.7) - - - 

Fan Z(35) 
148 92 (62.2) 55 (37.2) - 1 (0.7) - - - - - - 

Feng Y(36) 
476 403 (84.7) 23 (4.8) - 38 (8.0) - - - - - - 

Gao L(37) 
54 - - - 18 (33.3) - - - - - - 

Grasselli G(38) 
1591 256 (16.2)# 920/581 1591 (100.0) 405/1581 - - - - - - 

Grein J(39) 
53 25 (47.2) - - 7 (13.2) 2 (3.8) - 3 (5.7) 2 (3.8) 3 (5.7) - 

Guan Wei-jie(40) 
1590 - - 99 (6.2) 50 (3.1)  - - - - - 

Guan Wei-jie(41) 
1099 

55 (5.0) - 55 (5.0) 15 (1.4) 37 (3.4) - - 12 (1.1) 6 (0.5) 1 (0.1) 

Guo T(42) 
187 144 (77.0) 0 - 43 (23.0) 46 (24.6) - - - 18 (9.6) 42 (22.5) 

Han H(43) 
273 246 (90.1) 3 (1.1) - 24 (8.8) - - - - - - 

Jin X(44) 
651 - - 17 (2.6) - 17 (2.6) - - 2 (0.3) - - 

Klok FA(45) 
184 22 (12.0) 139 (75.5) 184 (100.0) 23 (12.5) - - 28 (15.2) - - - 

Li R(46) 
225 20 (8.9) - - 2 (0.9) - - - - - - 

Li X(47) 
548 287 (52.4) 168 (30.7) - 90 (16.4) 210 (38.3) 119 (21.7) - - 95 (17.3) 41 (7.5) 

Lian J(48) 
788 322 (40.9) 446 (56.6) 22 (2.8) 0 58 (7.4) - - 2 (0.3) 13 (1.6) - 



Liu Kay(49) 
56 

53 (94.6) - - 3 (5.4) 6 (10.7) 7 (12.5) - 3 (5.4) - - 

Liu Kui(50) 
137 

44 (32.1) 77 (56.2) - 16 (11.7) - - - - - - 

Liu W(51) 
78 

67 (85.9) - - 2 (2.6) - - - - - - 

Qian G(52) 
91 

31 (34.1) 60 (65.9) - 0 - - - - - - 

Shi H(53) 
81 

62 (76.5) 16 (19.8) - 3 (3.7) - - - - - - 

Shi S(54) 
416 

40 (9.6) 319 (76.9) - 57 (13.7) 97 (23.3) 82 (19.7) - - 8 (1.9) 12 (2.9) 

Tang Ning(55) 
449 315 (70.2) -  134 (29.8) - - -  - - 

Tang Ning(56) 
183 

78 (42.6) 84 (45.9) - 21 (11.5) - - - - - 16 (8.7) 

Tian S(57) 
262 

45 (17.2) 214 (81.7) - 3 (1.1) - - - - - - 

Wang D(58) 
138 

47 (34.1) 85 (61.6) 36 (26.1) 6 (4.3) 27 (19.6) 10 (7.2) - 12 (8.7) 5 (3.6) - 

Wang Lang(59) 
339 91 (26.8) 183 (54.0) - 65 (19.2) 71 (20.9) 70 (20.6) - 8 (2.4) 27 (8.0) - 

Wang Luwen(60) 
116 - - 11 (9.5) 7 (6.0) 11 (9.5) - - - - - 

Wang Yang(61) 
344 211 (61.3) 0 344 (100.0) 133 (38.7) 145 (42.2) 111 (32.3) - 114 (33.1) 86 (25.0) 71 (20.6) 

Wang Yuhui(62) 
90 

70 (77.8) 17 (18.9) - 2 (2.2) - - - - - - 

Wang Z(63) 
69 

18 (26.8) * 44 (65.7) * - 5 (0.4) * - - - - - - 

Wu C(64) 
201 

144 (71.6) 131 (14.9) 53 (26.4) 44 (21.9) 84 (41.8) - - - - - 

Wu J(65) 
80 

21 (26.3) 61 (76.3) - 0 10 (12.5) - - - 2 (2.5) - 

Xu XW(66) 
62 

1 (1.6) 61 (98.4) 1 (1.6) 0 1 (1.6) - - - - - 

Yang W(67) 
149 

73 (49.0) 76 (51.0) 0 0 0 - - 0 0 - 

Yang Xiaobo(68) 
52 

8 (15.4) 12 (23.1) 52 (100.0) 32 (61.5) 35 (67.3) 12 (23.1) - - 15 (28.8) - 

Yang Xiaobo(69) 
1476 1238 (83.9) 0 - 238 (16.1) - - - - - - 

Zhang J(70) 
663 251 (37.9) - - 25 (3.8) - - - - - - 

Zhang L(71) 
343 -  - 13 (3.8) - - - - - - 

Zhou F(72) 
191 

137 (71.7) 0 50 (26.2) 54 (28.3) 59 (30.9) 33 (17.3) - 38 (19.9) 28 (14.7) 37 (19.4) 

 



*Data available for 67 patients. #Data available for 1581 patients. AKI: acute kidney injury; ARDS: acute respiratory distress syndrome; ICU: 

intensive care unit.



Table S12. Clinical outcomes of patients in not peer-reviewed studies 

 

Study 
Patients 

No. 

Clinical 

improvement, 

recovery or 

discharge 

No. (%) 

Still in hospital at 

end of study 

No. (%) 

Admission to 

ICU 

No. (%) 

All-cause 

mortality 

No. (%) 

ARDS 

No. (%) 

Shock 

No. (%) 

Acute kidney 

injury 

No. (%) 

Acute 

cardiac 

injury 
No. (%) 

Coagulopat

hy 

No. (%) 

Benelli G(45) 411 - - 28 (6.8) 72 (17.5) - - - - - 

Chen C(46) 236 - - - 0 - - - - - 

Chen 

Xiaoping(47) 
123 110 (89.4%) 8 (6.5) - 5 (4.1) - - - - - 

Chen Xu(48) 291 159 (54.6) 130 (44.7) - 2 (0.7) - - - - - 

Cheng Y(49) 710 - - - 89 (12.5) - - 22 (3.1) - - 

Cummings 
MJ(50) 

257 45 (17.5) 122 (47.5) - 86 (33.4) - - - - - 

Fan L(51) 55 55 (100) 0 - 0 2 (3.6) - - - - 

Feng Z(52) 564 - - - 2 (0.3) - - - - - 

Fu L(53) 200 - - - 34 (17.0) - - - - - 

Giorgi Rossi 

P(54) 
2653 - - - 217 (8.2) - - - - - 

Hu L(55) 323 252 (78.0) 36 (11.1) - 35 (10.8) 13 (4.0) 43 (13.3) 17 (5.3) 24 (7.4) - 

Jiang X(56) 55 55 (100) 0 - 0 4 (7.3) 1 (1.8) 3 (5.5) 1 (1.8) - 

Joharatnam-

Hogan N(57) 
52 - - - 12 (23.1) - - - - - 

Liu J(58) 64 34 (53.1) 30 (46.9) 0 0 - - - - - 

Liu Qibin(59) 504 - - - 79 - - - - - 

Liu Qibin(60) 340 310 (91.2) 0 - 30 (8.8) - - - - - 

Liu Yanli(61) 109 78 (71.6) - - 31 (28.4) 53 (48.6) - - - - 

Liu 

Youbin(62) 
291 - - 26 (8.9) 1 (0.3) 3 (1.0) - - 15 (5.2) - 

Lu X(63) 244 - - - - 87 (35.7) 71 (29.1) 51 (20.9) 67 (27.5) 41 (16.8) 

Magagnoli 

J(64) 
368 298 (81.0) 0 - 70 (19.0) - - - - - 

Qi D(65) 267 103 (38.6) 160 (22.5) 53 (19.9) 4 (1.5) 33 (12.4) 13 (4.9) - 3 (1.1) 1 (0.4) 

Qiu C(66) 104 40 (38.5) 63 (60.6) 9 (8.7) 1 (1.0) 12 (11.5) 2 (1.9) 2 (1.9) 3 (2.9) - 

Rubin SJ(67) 54 - - 6 (11.1) - 4 (7.4) - - - - 



Wang Z(68) 538 364 (67.7) 171 (31.8) - 3 (0.6) - - - - - 

Wen Y(69) 417 299 (71.7) 115 (27.6) - 3 (0.7) - - - - - 

Wu C(70) 188 145 (77.1) 0 50 (26.6) 43 (22.9) - - - - - 

Wu Y(71) 297 - - - 17 (5.7) - - - - - 

Xiao G(72) 287 188 (65.5) 80 (27.9) - 19 (6.6) 55 (19.2) - - - - 

Xu H(73) 53 42 (79.2) 8 (15.1) 8 (15.1) 3 (5.7) 10 (18.9) - 5 (9.4) - - 

Xu S(74) 355 - - - 32 (9.0) - - 56 (15.8) - - 

Xu Y(75) 69 4 (5.8) - - 1 (1.4) 5 (7.2) 3 (4.3) - 5 (7.2) - 

Yan S(76) 168 160 (95.2) 2 (1.2) - 6 (3.6) 17 (10.1) 7 (4.2) 6 (3.6) 4 (2.4) 2 (1.2) 

Zeng L(77) 338 290 (85.8) 45 (13.3) - 3 (0.9) - - - - - 

Zhang G(78) 221 42 (19.0) 168 (76.0) 44 (19.9) 12 (5.4) 48 (21.7) 15 (6.8) 10 (4.5) 17 (7.7) - 

Zhao W(79) 77 64 (83.1) 8 (10.4) - 5 (6.5) 3 (3.9) 1 (1.3) 2 (2.6) 2 (2.6) - 

 

ARDS: acute respiratory distress syndrome; ICU: intensive care unit 
 



Figure S1. PRISMA flow diagram 

 

 
 



 

Figure S2. MINORS quality assessment for peer reviewed (panel A) and not peer-reviewed (panel 

B) studies 

 

A 

 
 

B 

 
 

The item on unbiased endpoint assessment was deemed adequate for ARDS if an external 

independent adjudication committee was involved 

ARDS, acute respiratory distress syndrome; MINORS, methodological index for non-randomized 

studies 

 

  



Figure S3. All-cause mortality by subgroup of patients with COVID-19, peer-reviewed studies 
 

 
 

ARDS, acute respiratory distress syndrome; CI, confidence intervals; COVID-19, Coronavirus 

disease 2019; ES, estimates; ICU intensive care unit; PI, prediction intervals 

 

  



Figure S4. ARDS by follow-up duration, peer-reviewed studies 

 

 
 

CI, confidence intervals 

 

  



Figure S5. All-cause mortality in patients with COVID-19, not peer-reviewed studies 

 

 
 

CI, confidence intervals; COVID-19, Coronavirus disease 2019; ES, estimates; ICU intensive care 

unit 

  



Figure S6. ARDS in patients with COVID-19, not peer-reviewed studies 

 

 
 

ARDS, acute respiratory distress syndrome; CI, confidence intervals; COVID-19, Coronavirus 

disease 2019; ES, estimates; ICU, intensive care unite 

  



Figure S7. Acute cardiac injury in patients with COVID-19, not peer-reviewed studies 

 

 
CI, confidence intervals; COVID-19, Coronavirus disease 2019 

  



Figure S8. Acute kidney injury in patients with COVID-19, not peer-reviewed studies 

 

 
 

CI, confidence intervals; COVID-19, Coronavirus disease 2019 

  



Figure S9. Coagulopathy in patients with COVID-19, not peer-reviewed studies 

 

 
 

CI, confidence intervals; COVID-19, Coronavirus disease 2019 

  



Figure S10. Shock in patients with COVID-19, not peer-reviewed studies 

 

 
 

CI, confidence intervals; COVID-19, Coronavirus disease 2019 
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