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Supplement 1: Forest plot of inflammatory markers. Forest plot between severe and non-severe 

groups for levels of C-reactive protein (A), Erythrocyte sedimentation rate (B), Procalcitonin 

(C), Interleukin-6 (D), Interleukin-10 (E), Interleukin-2R (F), Tumor necrosis factor-α (G), 

Ferritin (H), Serum amyloid A (I), Neutrophil to lymphocyte ratio (J). 

Supplement 2: Forest plot of inflammatory markers. Forest plot between survivor and non-

survivor groups for levels of C-reactive protein (A), Erythrocyte sedimentation rate (B), 

Procalcitonin (C), Interleukin-6 (D), Ferritin (E), Neutrophil to lymphocyte ratio (F). 

Supplement-3: Forest plot (A-I) showing subgroup analysis of inflammatory parameters (CRP, 

ESR, PCT, IL-6, IL-10, TNF-α, ferritin, SAA and NLR) by sample size in severity studies. 

Supplement-4: Forest plot (A-E) showing subgroup analysis of inflammatory parameters (CRP, 

ESR, PCT, ferritin and NLR) by sample size in mortality studies. 

Supplement-5: Funnel plots for inflammatory parameters in severity studies. (A, B) Funnel plot 

and adjusted funnel plot for CRP. (C, D) Funnel plot and adjusted funnel plot for ESR. (E, F) 

Funnel plot and adjusted funnel plot for PCT. (G, H) Funnel plot and adjusted funnel plot for IL-

6. (I, J) Funnel plot and adjusted funnel plot for NLR. 

Supplement-6: (A) Trim and fill method for CRP. (B) Trim and fill method for ESR. (C) Trim 

and fill method for PCT. (D) Trim and fill method for IL-6. (E) Trim and fill method for NLR 

Supplement-7: Funnel plots for inflammatory parameters in mortality studies. (A) Funnel plot 

for CRP. (B, C) Funnel plot and adjusted funnel plot for PCT. (D, E) Funnel plot and adjusted 

funnel plot for ferritin. 

Supplement-8: (A) Trim and fill method for PCT. (B) Trim and fill method for ferritin. 

Supplement-9: Sensitivity analysis (A-I). Sensitivity analysis between severe and non-severe 

groups for levels of CRP (A), ESR (B), PCT (C), IL-6 (D), IL-10 (E), TNF-α (F), ferritin (G), 

SAA (H) and NLR (I). 

Supplement-10: Sensitivity analysis (A-F). Sensitivity analysis between survivor and non-

survivor groups for levels of CRP (A), ESR (B), PCT (C), IL-6 (D), ferritin (E) and NLR (F) 

 



A. C-reactive protein (CRP) 

 
 
 

Study or Subgroup

Cao Z et al. 2020

Cen Y et al. 2020

Chen C et al. 2020

Chen Q et al. 2020

Chen R et al. 2020

Dreher M et al. 2020

Duan J et al. 2020

Feng Y et al. 2020

Fu J et al. 2020

Gao Y et al. 2020

Jang JG et al. 2020

Khamis F et al. 2020

Lagadinou  M et al. 2020

Li H et al. 2020

Li J et al. 2020

Li K et al. 2020

Lo IL et al. 2020

Lv Z et al. 2020

Ortiz-Brizuela E et al. 2020

Qin C et al. 2020

Shahriarirad R et al.2020

Shang W et al. 2020

Shao L et al. 2020

Shi J et al. 2020

Spinetti T et al. 2020

Sun Y et al. 2020

Tian J et al. 2020

Wang G et al. 2020

Wang L et al. 2020

Wang R et al. 2020

Wang Y et al. 2020

Wang Z et al. 2020

Wei X et al. (a) 2020

Xie H et al. 2020

Xu B et al. 2020

Yang AP et al. 2020

Yang L et al. 2020

Yang Q et al. 2020

Young BE et al. 2020

Zeng QL et al. 2020

Zhang JJ et al. 2020

Zheng F et al. 2020

Zheng Y et al. 2020

Zhu Z et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 0.28; Chi² = 409.64, df = 43 (P < 0.00001); I² = 90%

Test for overall effect: Z = 12.86 (P < 0.00001)

Mean

66.66

50.19

31.13

11.22

86.88

128.26

43.76

64.13

59.77

39.37

15.5

152.66

4.78

73.02

4.84

90.67

2.63

53.97

14.64

60.81

44

50.44

85.09

47

164.24

40.41

59.4

48.23

79.58

56.26

37.25

78.49

16.74

34.41

68.42

53.9

77.4

86.44

69.12

56.54

52.02

52.02

49.63

40.98

SD

72.24

67.51

30.35

19.77

81.1

202.53

34.31

66.1

55.8

27.68

8.8

84.32

4.5

49.59

5.63

68.2

3.02

53.45

6.21

61.32

24.74

65.54

83.74

33.7

128.58

55.8

53.85

25.33

30.27

47.88

36.76

47.84

36.56

43.12

55.73

60.1

42.71

83

19.51

46.49

50.62

36.04

48.11

44.39

Total

27

260

92

43

182

24

20

108

16

15

23

24

48

72

89

25

4

239

29

286

11

139

51

16

9

19

60

16

4

25

45

12

203

28

107

24

29

33

6

27

55

30

32

16

2623

Mean

12.97

48.79

8.35

4.15

29.4

56.31

10.16

18.15

14.21

18.76

3.3

50.14

2.64

33.22

1.57

14.11

1.65

33.22

7.31

33.73

33.33

13.53

32.02

18.1

60.76

10.6

32.77

14.51

9.47

13.52

13.16

14.92

3.7

15.35

12.23

20.1

21.09

32.84

10.68

14.99

30.18

15.36

12.93

9.19

SD

16

64.07

10.65

5.72

41.41

76.86

14.15

24.73

12.88

22.2

6.2

59.32

4.8

32.21

2.24

21.15

3.16

45.08

7.9

38.51

19.79

18.02

41.01

20.2

109.31

16

38.16

16.76

15.19

16.87

6.71

15.08

3.94

22.66

16.71

24.5

23.63

36.32

5.57

15.23

32.15

14.32

18.48

10.07

Total

53

378

325

102

317

26

328

307

59

28

87

38

16

60

45

58

6

115

111

166

102

304

104

69

7

44

31

193

23

100

230

51

394

51

80

69

171

103

12

122

81

131

67

111

5275

Weight

2.3%

2.8%

2.7%

2.5%

2.7%

2.2%

2.3%

2.7%

2.1%

2.0%

2.3%

2.2%

2.2%

2.5%

2.5%

2.2%

1.1%

2.7%

2.4%

2.7%

2.1%

2.7%

2.5%

2.2%

1.4%

2.2%

2.4%

2.2%

0.9%

2.3%

2.6%

1.8%

2.8%

2.4%

2.6%

2.3%

2.4%

2.5%

0.6%

2.4%

2.5%

2.4%

2.4%

2.2%

100.0%

IV, Random, 95% CI

1.22 [0.71, 1.72]

0.02 [-0.14, 0.18]

1.33 [1.09, 1.58]

0.60 [0.24, 0.96]

0.97 [0.78, 1.16]

0.47 [-0.09, 1.03]

2.10 [1.63, 2.58]

1.15 [0.92, 1.39]

1.62 [1.01, 2.24]

0.84 [0.18, 1.49]

1.78 [1.26, 2.30]

1.45 [0.87, 2.02]

0.46 [-0.11, 1.03]

0.93 [0.57, 1.29]

0.68 [0.31, 1.05]

1.84 [1.29, 2.39]

0.28 [-0.99, 1.56]

0.41 [0.18, 0.63]

0.96 [0.54, 1.39]

0.50 [0.31, 0.69]

0.52 [-0.10, 1.15]

0.93 [0.72, 1.14]

0.90 [0.55, 1.25]

1.23 [0.66, 1.81]

0.81 [-0.23, 1.85]

0.89 [0.33, 1.45]

0.54 [0.10, 0.98]

1.92 [1.37, 2.46]

3.84 [2.31, 5.38]

1.63 [1.15, 2.12]

1.50 [1.16, 1.85]

2.57 [1.78, 3.35]

0.60 [0.43, 0.78]

0.60 [0.13, 1.07]

1.28 [0.97, 1.60]

0.91 [0.43, 1.39]

2.07 [1.62, 2.51]

1.04 [0.62, 1.45]

4.70 [2.70, 6.69]

1.73 [1.26, 2.19]

0.53 [0.19, 0.88]

1.81 [1.37, 2.26]

1.17 [0.72, 1.62]

1.75 [1.18, 2.32]

1.14 [0.97, 1.32]

Severe Non-Severe Std. Mean Difference Std. Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4

Favours [Non-Severe] Favours [Severe]



B. Erythrocyte sedimentation rate (ESR) 

 
C. Procalcitonin (PCT) 

 

Study or Subgroup

Chen C et al. 2020

Chen Q et al. 2020

Dong Y et al. 2020

Feng Y et al. 2020

Li J et al. 2020

Ortiz-Brizuela E et al. 2020

Qin C et al. 2020

Shahriarirad R et al.2020

Shang W et al. 2020

Sun Y et al. 2020

Wang G et al. 2020

Wang Z et al. 2020

Wu C et al. 2020

Xie H et al. 2020

Yang A et al. 2020

Zeng QL et al. 2020

Zhu Z et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 47.47; Chi² = 63.21, df = 16 (P < 0.00001); I² = 75%

Test for overall effect: Z = 5.87 (P < 0.00001)

Mean

40.65

45.19

49.98

54.73

33.69

31.68

37.86

45.66

32.47

48.83

50.33

35.84

54.58

45.83

47.57

44.18

84.7

SD

24.85

25.31

32.77

29.7

30.45

10.53

30.55

22.39

26.97

28.56

29.96

18.27

23.38

30.47

20.2

22.59

37.95

Total

92

43

53

124

89

29

286

11

139

19

16

13

84

28

15

22

12

1075

Mean

25.8

30.7

19.56

52.91

25.71

18.38

30.81

34

33.16

21.52

40.44

16.29

50.83

36.14

36.72

23.06

66.65

SD

20.85

21.06

19.58

41.69

21.44

11.83

26.92

0.001

26.82

20.79

26.07

13.78

18.24

25.33

26.11

20.05

40.64

Total

325

102

94

352

45

111

166

102

304

44

193

45

117

51

99

115

97

2362

Weight

7.6%

6.3%

5.9%

7.1%

6.2%

8.1%

7.7%

4.5%

7.7%

4.2%

4.0%

5.5%

7.4%

4.5%

5.2%

5.7%

2.3%

100.0%

IV, Random, 95% CI

14.85 [9.29, 20.41]

14.49 [5.89, 23.09]

30.42 [20.75, 40.09]

1.82 [-4.98, 8.62]

7.98 [-0.92, 16.88]

13.30 [8.88, 17.72]

7.05 [1.64, 12.46]

11.66 [-1.57, 24.89]

-0.69 [-6.09, 4.71]

27.31 [13.07, 41.55]

9.89 [-5.24, 25.02]

19.55 [8.83, 30.27]

3.75 [-2.24, 9.74]

9.69 [-3.57, 22.95]

10.85 [-0.59, 22.29]

21.12 [10.99, 31.25]

18.05 [-4.89, 40.99]

12.08 [8.04, 16.11]

Severe Non-Severe Mean Difference Mean Difference

IV, Random, 95% CI

-20 -10 0 10 20

Favours [Non-Severe] Favours [Severe]

Study or Subgroup

Cao Z et al. 2020

Cen Y et al. 2020

Chen C et al. 2020

Chen Q et al. 2020

Chen R et al. 2020

Chen X et al. 2020

Dreher M et al. 2020

Duan J et al. 2020

Feng Y et al. 2020

Fu J et al. 2020

Gao Y et al. 2020

Huang C et al. 2020

Jang JG et al. 2020

Li H et al. 2020

Li J et al. 2020

Li K et al. 2020

Lv Z et al. 2020

Ortiz-Brizuela E et al. 2020

Qin C et al. 2020

Shang W et al. 2020

Spinetti T et al. 2020

Tian J et al. 2020

Wang R et al. 2020

Wang Y et al. 2020

Wang Z et al. 2020

Wei X et al. (b) 2020

Xu B et al. 2020

Yao Q et al. 2020

Zeng QL et al. 2020

Zhang JJ et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 0.26; Chi² = 296.91, df = 29 (P < 0.00001); I² = 90%

Test for overall effect: Z = 8.68 (P < 0.00001)

Mean

0.14

0.14

0.07

0.05

0.11

0.21

1.85

0.06

0.08

0.82

0.05

0.21

2.2

0.21

0.21

0.12

0.27

0.62

0.1

0.12

0.62

0.34

0.07

0.12

0.14

0.3

0.13

1.49

0.21

0.16

SD

0.08

0.27

0.03

0.03

0.1

0.34

3.39

0.05

0.12

1.35

0.06

0.25

5.6

0.41

0.28

0.13

0.87

0.25

0.15

0.15

0.87

0.45

0.09

0.11

0.02

1

0.16

3.47

0.23

0.18

Total

27

228

92

43

173

27

24

20

124

16

15

12

23

72

89

25

239

29

286

139

9

93

25

45

12

121

107

25

27

50

2217

Mean

0.1

0.1

0.04

0.03

0.05

0.04

0.1

0.03

0.04

0.11

0.02

0.1

0.1

0.08

0.06

0.05

0.11

0.07

0.06

0.03

0.2

0.06

0.03

0.04

0.14

0.1

0.03

0.19

0.05

0.06

SD

0.001

0.1

0.02

0.02

0.001

0.02

0.001

0.02

0.03

0.19

0.02

0.001

0.1

0.28

0.03

0.03

0.33

0.05

0.04

0.02

0.18

0.08

0.03

0.02

0.02

0.001

0.02

0.18

0.05

0.05

Total

53

178

325

102

304

21

26

328

352

59

28

27

87

60

45

58

115

111

166

304

7

68

100

230

50

131

80

83

116

68

3682

Weight

3.2%

3.8%

3.7%

3.5%

3.8%

3.0%

3.0%

3.3%

3.8%

3.0%

2.8%

2.7%

3.3%

3.6%

3.5%

3.2%

3.8%

2.7%

3.8%

3.8%

2.0%

3.6%

3.3%

3.5%

2.8%

3.7%

3.6%

3.3%

3.3%

3.5%

100.0%

IV, Random, 95% CI

0.86 [0.37, 1.34]

0.19 [-0.01, 0.38]

1.33 [1.08, 1.57]

0.85 [0.48, 1.22]

1.00 [0.80, 1.19]

0.65 [0.07, 1.24]

0.73 [0.16, 1.31]

1.32 [0.86, 1.78]

0.60 [0.39, 0.81]

1.11 [0.53, 1.69]

0.76 [0.11, 1.41]

0.79 [0.09, 1.50]

0.82 [0.35, 1.30]

0.36 [0.02, 0.71]

0.65 [0.28, 1.02]

0.92 [0.43, 1.41]

0.22 [-0.01, 0.44]

4.52 [3.84, 5.19]

0.33 [0.14, 0.52]

1.05 [0.84, 1.26]

0.59 [-0.42, 1.61]

0.80 [0.48, 1.13]

0.83 [0.38, 1.28]

1.67 [1.32, 2.02]

0.00 [-0.63, 0.63]

0.29 [0.04, 0.54]

0.82 [0.52, 1.12]

0.78 [0.32, 1.24]

1.47 [1.01, 1.92]

0.81 [0.43, 1.19]

0.88 [0.68, 1.08]

Severe Non-Severe Std. Mean Difference Std. Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4

Favours [Non-Severe] Favours [Severe]



D. Interleukin-6 (IL-6) 

 

 

E. Interleukin 10 (IL-10) 

 

F. Interleukin 2R (IL-2R) 

 

Study or Subgroup

Chen C et al. 2020

Chen R et al. 2020

Chen X et al. 2020

Dreher M et al. 2020

Gao Y et al. 2020

Li J et al. 2020

Lv Z et al. 2020

Qin C et al. 2020

Shao L et al. 2020

Sun Y et al. 2020

Tian J et al. 2020

Wan S et al., 2020

Wang R et al. 2020

Wang Z et al. 2020

Wei X et al. (a) 2020

Wu C et al. 2020

Xu B et al. 2020

Zhu Z et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 48.97; Chi² = 378.56, df = 17 (P < 0.00001); I² = 96%

Test for overall effect: Z = 7.86 (P < 0.00001)

Mean

28.02

8.47

45.76

171.64

39.73

32.52

49.32

29.97

65.67

33.63

24.65

37.77

41.5

86.67

36.82

8

20.97

26.75

SD

20.15

3.82

62.24

229.32

29.61

45.53

152.19

33.53

56.84

28.64

32.59

7.8

28.97

116.97

50.09

3.97

27.96

43.27

Total

92

162

27

24

15

89

239

286

51

19

97

21

25

7

203

84

107

16

1564

Mean

9.5

7.64

15.43

24.3

13.5

7.7

17.44

19.76

34.59

12.55

7.07

13.41

17.38

7.93

17.22

6.5

13.65

5.37

SD

9.09

3.09

21.62

47.06

14.88

4.98

38.29

27.82

39.2

10.84

9.3

1.84

18.17

6.17

20.68

1.85

13.66

5.77

Total

325

256

21

26

28

45

115

166

104

44

41

45

100

36

394

117

80

111

2054

Weight

8.6%

9.4%

2.2%

0.2%

4.0%

6.4%

2.9%

8.1%

3.7%

4.9%

7.5%

8.9%

5.4%

0.2%

7.4%

9.4%

7.9%

2.8%

100.0%

IV, Random, 95% CI

18.52 [14.29, 22.75]

0.83 [0.13, 1.53]

30.33 [5.10, 55.56]

147.34 [53.83, 240.85]

26.23 [10.26, 42.20]

24.82 [15.25, 34.39]

31.88 [11.36, 52.40]

10.21 [4.46, 15.96]

31.08 [13.76, 48.40]

21.08 [7.81, 34.35]

17.58 [10.50, 24.66]

24.36 [20.98, 27.74]

24.12 [12.22, 36.02]

78.74 [-7.93, 165.41]

19.60 [12.41, 26.79]

1.50 [0.59, 2.41]

7.32 [1.24, 13.40]

21.38 [0.15, 42.61]

16.94 [12.72, 21.16]

Severe Non-Severe Mean Difference Mean Difference

IV, Random, 95% CI

-200 -100 0 100 200

Favours [Non-Severe] Favours [Severe]

Study or Subgroup

Lv Z et al. 2020

Qin C et al. 2020

Tian J et al. 2020

Wan S et al., 2020

Wang Z et al. 2020

Wei X et al. (b) 2020

Xu B et al. 2020

Zhu Z et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 0.54; Chi² = 39.04, df = 7 (P < 0.00001); I² = 82%

Test for overall effect: Z = 5.96 (P < 0.00001)

Mean

8.28

7.69

6.91

4.59

7.64

4.55

9.84

6.93

SD

9.35

4.69

4.09

0.38

6.72

2.23

7.74

6.32

Total

239

286

67

21

7

121

107

16

864

Mean

6.5

5.7

5

2.46

4.26

3.9

5.73

3.29

SD

4.84

1.5

0.001

0.09

1.52

1.8

1.71

1.82

Total

115

166

21

102

36

131

80

111

762

Weight

10.5%

18.5%

14.8%

21.3%

1.6%

19.3%

10.2%

3.8%

100.0%

IV, Random, 95% CI

1.78 [0.30, 3.26]

1.99 [1.40, 2.58]

1.91 [0.93, 2.89]

2.13 [1.97, 2.29]

3.38 [-1.62, 8.38]

0.65 [0.15, 1.15]

4.11 [2.60, 5.62]

3.64 [0.52, 6.76]

2.03 [1.36, 2.70]

Severe Non-Severe Mean Difference Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4

Favours [Non-Severe] Favours [Severe]

Study or Subgroup

Qin C et al. 2020

Tian J et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 18896.81; Chi² = 6.39, df = 1 (P = 0.01); I² = 84%

Test for overall effect: Z = 2.26 (P = 0.02)

Mean

809.88

799.17

SD

452.87

493.93

Total

286

59

345

Mean

666.7

444.32

SD

291.29

181.51

Total

166

20

186

Weight

55.1%

44.9%

100.0%

IV, Random, 95% CI

143.18 [74.49, 211.87]

354.85 [205.81, 503.89]

238.26 [31.90, 444.62]

Severe Non-Severe Mean Difference Mean Difference

IV, Random, 95% CI

-1000 -500 0 500 1000

Favours [Non-Severe] Favours [Severe]



G. Tumor necrosis factor-α (TNF-α) 

 

 
H. Ferritin 

 
 

 
I. Serum amyloid A (SAA) 

 

 
 

Study or Subgroup

Lv Z et al. 2020

Qin C et al. 2020

Tian J et al. 2020

Wan S et al., 2020

Wang Z et al. 2020

Wei X et al. (b) 2020

Zhu Z et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 0.48; Chi² = 66.64, df = 6 (P < 0.00001); I² = 91%

Test for overall effect: Z = 0.16 (P = 0.87)

Mean

8.29

9.16

9.47

2.95

2.12

5.06

1.54

SD

13.32

3.35

4.7

0.44

0.4

5.62

0.28

Total

239

286

68

21

7

121

16

758

Mean

13.63

8.58

6.44

4.08

2.12

5.6

1.4

SD

22.11

2.62

2.31

1.59

0.32

6.6

0.46

Total

115

166

21

102

36

131

111

682

Weight

1.9%

18.2%

9.6%

19.8%

20.1%

9.5%

20.9%

100.0%

IV, Random, 95% CI

-5.34 [-9.72, -0.96]

0.58 [0.02, 1.14]

3.03 [1.54, 4.52]

-1.13 [-1.49, -0.77]

0.00 [-0.31, 0.31]

-0.54 [-2.05, 0.97]

0.14 [-0.02, 0.30]

0.05 [-0.57, 0.68]

Severe Non-Severe Mean Difference Mean Difference

IV, Random, 95% CI

-10 -5 0 5 10

Favours [Non-Severe] Favours [Severe]

Study or Subgroup

Chen R et al. 2020

Khamis F et al. 2020

Lagadinou  M et al. 2020

Li J et al. 2020

Liu T et al. 2020

Ortiz-Brizuela E et al. 2020

Qin C et al. 2020

Tian J et al. 2020

Wu C et al. 2020

Total (95% CI)

Heterogeneity: Chi² = 8.45, df = 8 (P = 0.39); I² = 5%

Test for overall effect: Z = 12.88 (P < 0.00001)

Mean

1,147.08

967.53

1,572

694.82

827.2

614.42

906.9

1,142.93

1,201.11

SD

1,043.89

639.43

3,512

733.27

916.9

451.81

744.12

1,408.3

1,096.56

Total

173

17

48

89

69

29

286

40

84

835

Mean

556.52

695.38

266

210.2

155.7

382.84

556.04

463.86

461.55

SD

460.73

529.15

426

198.34

187.3

300.45

404.81

289.61

359.48

Total

279

16

16

45

11

111

166

13

117

774

Weight

29.8%

2.4%

3.5%

8.4%

2.7%

6.6%

30.5%

2.9%

13.1%

100.0%

IV, Fixed, 95% CI

0.80 [0.60, 0.99]

0.45 [-0.24, 1.14]

0.42 [-0.15, 0.99]

0.79 [0.42, 1.16]

0.77 [0.13, 1.42]

0.68 [0.27, 1.10]

0.55 [0.35, 0.74]

0.54 [-0.10, 1.17]

0.97 [0.67, 1.27]

0.71 [0.60, 0.81]

Severe Non-Severe Std. Mean Difference Std. Mean Difference

IV, Fixed, 95% CI

-1 -0.5 0 0.5 1

Favours [Non-Severe] Favours [Severe]

Study or Subgroup

Chen R et al. 2020

Dong Y et al. 2020

Gong J et al. 2020

Li H et al. 2020

Liu J et al. 2020

Wang R et al. 2020

Xu B et al. 2020

Zhang JJ et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 0.50; Chi² = 100.71, df = 7 (P < 0.00001); I² = 93%

Test for overall effect: Z = 4.38 (P < 0.0001)

Mean

199.07

550.73

4

173.93

553.77

134.76

269.19

108

SD

67.37

341.55

0.001

53.58

252.74

65.54

79.51

86.9

Total

175

53

20

72

13

25

107

17

482

Mean

152.95

148.53

1

123.57

68.73

87.99

100.13

93.31

SD

153.71

243.83

1.5

75.81

89.15

114.81

144.13

107.04

Total

308

94

104

60

27

100

80

34

807

Weight

13.8%

13.1%

12.2%

13.2%

9.6%

12.8%

13.3%

12.0%

100.0%

IV, Random, 95% CI

0.36 [0.17, 0.54]

1.41 [1.04, 1.79]

2.16 [1.61, 2.71]

0.77 [0.42, 1.13]

2.97 [2.02, 3.92]

0.43 [-0.01, 0.88]

1.51 [1.18, 1.83]

0.14 [-0.44, 0.73]

1.16 [0.64, 1.68]

Severe Non-Severe Std. Mean Difference Std. Mean Difference

IV, Random, 95% CI

-2 -1 0 1 2

Favours [Non-Severe] Favours [Severe]



J. Neutrophil to lymphocyte ratio (NLR): 

 

 

Supplement 1: Forest plot of inflammatory markers. Forest plot between severe and non-severe groups 

for levels of C-reactive protein (A), Erythrocyte sedimentation rate (B), Procalcitonin (C), Interleukin-6 

(D), Interleukin-10 (E), Interleukin-2R (F), Tumor necrosis factor-α (G), Ferritin (H), Serum amyloid A (I), 

Neutrophil to lymphocyte ratio (J). 

 

 

 

 

 

 

 

 

 

 

 

 

Study or Subgroup

Chen R et al. 2020

Ding X et al. 2020

Duan J et al. 2020

Fu J et al. 2020

Gong J et al. 2020

Lagadinou  M et al. 2020

Ma J et al. 2020

Qin C et al. 2020

Shang W et al. 2020

Yang AP et al. 2020

Zhang Y et al. 2020

Zhu Z et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 3.97; Chi² = 111.01, df = 11 (P < 0.00001); I² = 90%

Test for overall effect: Z = 5.01 (P < 0.00001)

Mean

11.77

5.34

2.9

6.29

4.16

3.98

5.18

6.31

5.6

20.7

7.58

6.19

SD

10.24

5.89

1.7

3.72

3.67

2.9

2.31

4.99

5.18

24.1

7.04

6.4

Total

176

15

20

16

28

48

20

286

139

24

31

16

819

Mean

4.06

2.04

3.1

2.33

2.08

3.09

2.64

3.31

2.57

4.8

2.28

2.87

SD

3.43

1.22

2.6

1.22

1.12

2.38

1.37

2.32

1.6

3.5

1.29

1.54

Total

328

57

328

59

161

16

17

166

304

69

84

111

1700

Weight

9.2%

6.7%

10.3%

8.8%

9.5%

9.5%

9.8%

10.4%

10.2%

1.5%

7.6%

6.5%

100.0%

IV, Random, 95% CI

7.71 [6.15, 9.27]

3.30 [0.30, 6.30]

-0.20 [-1.00, 0.60]

3.96 [2.11, 5.81]

2.08 [0.71, 3.45]

0.89 [-0.54, 2.32]

2.54 [1.34, 3.74]

3.00 [2.32, 3.68]

3.03 [2.15, 3.91]

15.90 [6.22, 25.58]

5.30 [2.81, 7.79]

3.32 [0.17, 6.47]

3.27 [1.99, 4.55]

Severe Non-Severe Mean Difference Mean Difference

IV, Random, 95% CI

-20 -10 0 10 20

Favours [Non-Severe] Favours [Severe]



A. C-reactive protein (CRP) 

 

 
 

B. Erythrocyte sedimentation rate (ESR) 

 

 
 
 
 
 

Study or Subgroup

Bonetti G et al. 2020

Chen R et al. 2020

Covino M et al. 2020

Deng Y et al. 2020

Giacomelli A et al. 2020

Huang J et al. 2020

Javanian M et al. 2020

Lee JY et al. 2020

Li J et al. 2020

Luo X et al. 2020

Masetti C et al. 2020

Pan F et al. 2020

Ruan Q et al. 2020

Satici C et al. 2020

Shahriarirad R et al. 2020

Shi S et al. 2020

Tomlins J et al. 2020

Tu WJ et al. 2020

Zhang N et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 0.65; Chi² = 322.91, df = 18 (P < 0.00001); I² = 94%

Test for overall effect: Z = 6.13 (P < 0.00001)

Mean

163.02

108.16

144.62

104.6

124.16

53.5

117.58

13.74

6.96

114.13

12.3

84.61

126.6

142.4

35

122.65

85.27

107.27

110.8

SD

120.32

78.6

104.78

101.64

124.95

47.7

185.02

7.18

6.45

89.54

10.4

49.34

106.3

105.82

25.27

96.39

56.65

127.35

26.3

Total

70

89

23

109

48

16

19

20

42

84

33

89

68

55

9

62

20

25

10

891

Mean

80.54

36

64.49

8.99

54.28

24.7

75.91

3.48

3.25

17.93

8

54.17

34.1

22.53

34.28

32.45

39.17

24.46

63

SD

98.9

49.49

57.01

15.58

62.84

33.2

129.9

4.91

4.25

24.56

12.9

37.32

54.5

13.3

20.23

37.9

40.09

29.2

50.4

Total

74

410

46

116

185

283

81

78

17

214

196

35

82

626

104

609

72

149

50

3427

Weight

5.4%

5.6%

5.1%

5.5%

5.5%

5.2%

5.2%

5.1%

5.0%

5.5%

5.4%

5.3%

5.4%

5.4%

4.8%

5.5%

5.1%

5.3%

4.7%

100.0%

IV, Random, 95% CI

0.75 [0.41, 1.09]

1.29 [1.05, 1.54]

1.04 [0.51, 1.57]

1.33 [1.04, 1.62]

0.88 [0.55, 1.20]

0.84 [0.33, 1.35]

0.29 [-0.21, 0.79]

1.87 [1.31, 2.43]

0.62 [0.04, 1.19]

1.85 [1.56, 2.15]

0.34 [-0.03, 0.71]

0.65 [0.25, 1.05]

1.12 [0.77, 1.47]

3.69 [3.35, 4.03]

0.03 [-0.65, 0.72]

1.94 [1.66, 2.22]

1.04 [0.52, 1.55]

1.51 [1.05, 1.96]

0.99 [0.29, 1.70]

1.18 [0.80, 1.55]

Non-Survivors Survivors Std. Mean Difference Std. Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4

Favours [Survivors] Favours [Non-Survivors]

Study or Subgroup

Chen T et al. 2020

Chen TL et al. 2020

Huang J et al. 2020

Li L et al. 2020

Shahriarirad R et al. 2020

Sun H et al. 2020

Wu C et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 334.29; Chi² = 69.40, df = 6 (P < 0.00001); I² = 91%

Test for overall effect: Z = 1.72 (P = 0.08)

Mean

40.72

50.4

45.3

86.8

41.5

39.11

57.02

SD

31.76

69.68

25.7

33.5

24.89

30.01

25.29

Total

113

19

16

25

9

121

44

347

Mean

29.69

50.04

35.1

20.76

46

38.46

54.01

SD

21.84

64.08

25.9

24.62

21.93

29.26

23.07

Total

161

36

283

68

104

123

40

815

Weight

16.4%

8.1%

15.0%

14.6%

13.9%

16.3%

15.7%

100.0%

IV, Random, 95% CI

11.03 [4.27, 17.79]

0.36 [-37.32, 38.04]

10.20 [-2.75, 23.15]

66.04 [51.66, 80.42]

-4.50 [-21.30, 12.30]

0.65 [-6.79, 8.09]

3.01 [-7.33, 13.35]

12.98 [-1.79, 27.75]

Non-Survivors Survivors Mean Difference Mean Difference

IV, Random, 95% CI

-50 -25 0 25 50

Favours [Survivors] Favours [Non-Survivors]



C. Procalcitonin (PCT) 

 

 
 

D. Interleukin-6 (IL-6) 

 

 
 
 
 
 
 
 
 
 
 
 
 
 

Study or Subgroup

Chen R et al. 2020

Chen TL et al. 2020

Covino M et al. 2020

Huang J et al. 2020

Li J et al. 2020

Luo X et al. 2020

Pan F et al. 2020

Shi S et al. 2020

Sun H et al. 2020

Wang Y et al. 2020

Yang K et al. 2020

Zhou F et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 0.01; Chi² = 72.54, df = 11 (P < 0.00001); I² = 85%

Test for overall effect: Z = 6.22 (P < 0.00001)

Mean

0.19

3.23

0.32

0.3

0.31

0.46

0.27

0.74

0.51

0.35

0.98

0.24

SD

0.19

6.41

0.35

0.3

0.36

0.66

0.24

1.09

0.65

0.43

1.87

0.3

Total

84

19

18

16

42

84

89

62

121

133

40

54

762

Mean

0.06

0.38

0.08

0.2

0.21

0.05

0.11

0.06

0.06

0.05

0.08

0.1

SD

0.01

0.77

0.14

0.6

0.22

0.03

0.09

0.04

0.05

0.04

0.06

0.001

Total

393

36

37

283

17

214

35

609

123

211

165

137

2260

Weight

12.4%

0.1%

8.4%

8.5%

9.0%

9.3%

12.0%

5.4%

10.2%

11.6%

1.8%

11.4%

100.0%

IV, Random, 95% CI

0.13 [0.09, 0.17]

2.85 [-0.04, 5.74]

0.24 [0.07, 0.41]

0.10 [-0.06, 0.26]

0.10 [-0.05, 0.25]

0.41 [0.27, 0.55]

0.16 [0.10, 0.22]

0.68 [0.41, 0.95]

0.45 [0.33, 0.57]

0.30 [0.23, 0.37]

0.90 [0.32, 1.48]

0.14 [0.06, 0.22]

0.26 [0.18, 0.34]

Non-Survivors Survivors Mean Difference Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4

Favours [Survivors] Favours [Non-Survivors]

Study or Subgroup

Chen R et al. 2020

Ruan Q et al. 2020

Sun H et al. 2020

Tu WJ et al. 2020

Wang L et al. 2020

Wang Y et al. 2020

Yang K et al. 2020

Zhou F et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 30.50; Chi² = 179.39, df = 7 (P < 0.00001); I² = 96%

Test for overall effect: Z = 6.18 (P < 0.00001)

Mean

10.19

11.4

91.97

110.37

104.6

75.12

12.98

10.96

SD

4.29

8.5

95.81

105.18

110.99

76.67

3.61

5.26

Total

81

68

121

25

65

133

40

54

587

Mean

7.55

6.8

19.52

33.56

11.45

17.29

9.64

6.41

SD

3.13

3.61

28.66

54.27

10.36

25.9

6.43

2.17

Total

337

82

123

149

274

211

165

137

1478

Weight

20.8%

20.1%

5.6%

1.3%

2.9%

8.2%

20.5%

20.6%

100.0%

IV, Random, 95% CI

2.64 [1.65, 3.63]

4.60 [2.43, 6.77]

72.45 [54.64, 90.26]

76.81 [34.67, 118.95]

93.15 [66.14, 120.16]

57.83 [44.34, 71.32]

3.34 [1.85, 4.83]

4.55 [3.10, 6.00]

15.62 [10.67, 20.57]

Non-Survivors Survivors Mean Difference Mean Difference

IV, Random, 95% CI

-100 -50 0 50 100

Favours [Survivors] Favours [Non-Survivors]



E. Ferritin 

 

 
 

F. Neutrophil to lymphocyte ratio (NLR): 

 

Supplement 2: Forest plot of inflammatory markers. Forest plot between survivor and non-survivor 

groups for levels of C-reactive protein (A), Erythrocyte sedimentation rate (B), Procalcitonin (C), 

Interleukin-6 (D), Ferritin (E), Neutrophil to lymphocyte ratio (F). 

 

 

 

 

 

 

Study or Subgroup

Bonetti G et al. 2020

Chen R et al. 2020

Chen T et al. 2020

Covino M et al. 2020

Li L et al. 2020

Masetti C et al. 2020

Ruan Q et al. 2020

Satici C et al. 2020

Sun H et al. 2020

Tomlins J et al. 2020

Zhou F et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 0.09; Chi² = 41.28, df = 10 (P < 0.0001); I² = 76%

Test for overall effect: Z = 8.76 (P < 0.00001)

Mean

1,380.25

1,341.74

1,529.09

926.09

810

1,332

1,297.6

440.67

1,683.84

1,070.75

1,385.19

SD

1,497.22

951.15

991.84

643.99

409

1,675

1,030.9

432.33

1,117.95

1,062.17

968.13

Total

70

82

113

23

25

33

68

55

121

6

54

650

Mean

861.6

611.72

542.38

817.71

489

577

614

189.37

600.86

545.46

566.14

SD

826.4

496.94

453.62

680.31

381

545

752.2

195.05

367.57

607.41

492.63

Total

74

370

161

46

68

196

82

626

123

21

137

1904

Weight

9.8%

10.9%

10.7%

7.5%

7.9%

9.1%

9.8%

10.5%

10.5%

3.7%

9.7%

100.0%

IV, Random, 95% CI

0.43 [0.10, 0.76]

1.21 [0.95, 1.46]

1.36 [1.09, 1.62]

0.16 [-0.34, 0.66]

0.82 [0.35, 1.29]

0.93 [0.55, 1.31]

0.76 [0.43, 1.10]

1.12 [0.84, 1.41]

1.30 [1.03, 1.58]

0.71 [-0.22, 1.64]

1.23 [0.89, 1.57]

0.95 [0.74, 1.17]

Non-Survivors Survivors Std. Mean Difference Std. Mean Difference

IV, Random, 95% CI

-1 -0.5 0 0.5 1

Favours [Survivors] Favours [Non-Survivors]

Study or Subgroup

Chen R et al. 2020

Huang J et al. 2020

Li L et al. 2020

Luo X et al. 2020

Tomlins J et al. 2020

Yan X et al. 2020

Zhang N et al. 2020

Total (95% CI)

Heterogeneity: Tau² = 37.48; Chi² = 439.85, df = 6 (P < 0.00001); I² = 99%

Test for overall effect: Z = 3.52 (P = 0.0004)

Mean

15.57

13.3

0.27

8.42

7.36

48.1

18.7

SD

10.76

14.3

0.31

3.58

5.58

33.83

16.6

Total

87

16

25

84

20

40

10

282

Mean

4.55

3.3

2.58

3.25

6.71

4.93

8.4

SD

3.92

4.3

1.67

1.85

6.05

4.22

7.5

Total

417

283

68

214

72

964

50

2068

Weight

16.7%

12.9%

17.3%

17.2%

16.4%

9.8%

9.8%

100.0%

IV, Random, 95% CI

11.02 [8.73, 13.31]

10.00 [2.98, 17.02]

-2.31 [-2.73, -1.89]

5.17 [4.37, 5.97]

0.65 [-2.17, 3.47]

43.17 [32.68, 53.66]

10.30 [-0.20, 20.80]

8.96 [3.97, 13.95]

Non-Survivors Survivors Mean Difference Mean Difference

IV, Random, 95% CI

-50 -25 0 25 50

Favours [Survivors] Favours [Non-Survivors]



A. C-reactive protein (CRP)

 

Study or Subgroup

1.1.1 Sample size ≥100

Cen Y et al. 2020

Chen C et al. 2020

Chen Q et al. 2020

Chen R et al. 2020

Duan J et al. 2020

Feng Y et al. 2020

Jang JG et al. 2020

Li H et al. 2020

Li J et al. 2020

Lv Z et al. 2020

Ortiz-Brizuela E et al. 2020

Qin C et al. 2020

Shahriarirad R et al.2020

Shang W et al. 2020

Shao L et al. 2020

Wang G et al. 2020

Wang R et al. 2020

Wang Y et al. 2020

Wei X et al. (a) 2020

Xu B et al. 2020

Yang L et al. 2020

Yang Q et al. 2020

Zeng QL et al. 2020

Zhang JJ et al. 2020

Zheng F et al. 2020

Zhu Z et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 0.27; Chi² = 327.48, df = 25 (P < 0.00001); I² = 92%

Test for overall effect: Z = 10.23 (P < 0.00001)

1.1.2 Sample size <100

Cao Z et al. 2020

Dreher M et al. 2020

Fu J et al. 2020

Gao Y et al. 2020

Khamis F et al. 2020

Lagadinou  M et al. 2020

Li K et al. 2020

Lo IL et al. 2020

Shi J et al. 2020

Spinetti T et al. 2020

Sun Y et al. 2020

Tian J et al. 2020

Wang L et al. 2020

Wang Z et al. 2020

Xie H et al. 2020

Yang AP et al. 2020

Young BE et al. 2020

Zheng Y et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 0.32; Chi² = 73.67, df = 17 (P < 0.00001); I² = 77%

Test for overall effect: Z = 7.64 (P < 0.00001)

Total (95% CI)

Heterogeneity: Tau² = 0.28; Chi² = 409.64, df = 43 (P < 0.00001); I² = 90%

Test for overall effect: Z = 12.86 (P < 0.00001)

Test for subgroup differences: Chi² = 0.22, df = 1 (P = 0.64), I² = 0%

Mean

50.19

31.13

11.22

86.88

43.76

64.13

15.5

73.02

4.84

53.97

14.64

60.81

44

50.44

85.09

48.23

56.26

37.25

16.74

68.42

77.4

86.44

56.54

52.02

52.02

40.98

66.66

128.26

59.77

39.37

152.66

4.78

90.67

2.63

47

164.24

40.41

59.4

79.58

78.49

34.41

53.9

69.12

49.63

SD

67.51

30.35

19.77

81.1

34.31

66.1

8.8

49.59

5.63

53.45

6.21

61.32

24.74

65.54

83.74

25.33

47.88

36.76

36.56

55.73

42.71

83

46.49

50.62

36.04

44.39

72.24

202.53

55.8

27.68

84.32

4.5

68.2

3.02

33.7

128.58

55.8

53.85

30.27

47.84

43.12

60.1

19.51

48.11

Total

260

92

43

182

20

108

23

72

89

239

29

286

11

139

51

16

25

45

203

107

29

33

27

55

30

16

2230

27

24

16

15

24

48

25

4

16

9

19

60

4

12

28

24

6

32

393

2623

Mean

48.79

8.35

4.15

29.4

10.16

18.15

3.3

33.22

1.57

33.22

7.31

33.73

33.33

13.53

32.02

14.51

13.52

13.16

3.7

12.23

21.09

32.84

14.99

30.18

15.36

9.19

12.97

56.31

14.21

18.76

50.14

2.64

14.11

1.65

18.1

60.76

10.6

32.77

9.47

14.92

15.35

20.1

10.68

12.93

SD

64.07

10.65

5.72

41.41

14.15

24.73

6.2

32.21

2.24

45.08

7.9

38.51

19.79

18.02

41.01

16.76

16.87

6.71

3.94

16.71

23.63

36.32

15.23

32.15

14.32

10.07

16

76.86

12.88

22.2

59.32

4.8

21.15

3.16

20.2

109.31

16

38.16

15.19

15.08

22.66

24.5

5.57

18.48

Total

378

325

102

317

328

307

87

60

45

115

111

166

102

304

104

193

100

230

394

80

171

103

122

81

131

111

4567

53

26

59

28

38

16

58

6

69

7

44

31

23

51

51

69

12

67

708

5275

Weight

2.8%

2.7%

2.5%

2.7%

2.3%

2.7%

2.3%

2.5%

2.5%

2.7%

2.4%

2.7%

2.1%

2.7%

2.5%

2.2%

2.3%

2.6%

2.8%

2.6%

2.4%

2.5%

2.4%

2.5%

2.4%

2.2%

65.1%

2.3%

2.2%

2.1%

2.0%

2.2%

2.2%

2.2%

1.1%

2.2%

1.4%

2.2%

2.4%

0.9%

1.8%

2.4%

2.3%

0.6%

2.4%

34.9%

100.0%

IV, Random, 95% CI

0.02 [-0.14, 0.18]

1.33 [1.09, 1.58]

0.60 [0.24, 0.96]

0.97 [0.78, 1.16]

2.10 [1.63, 2.58]

1.15 [0.92, 1.39]

1.78 [1.26, 2.30]

0.93 [0.57, 1.29]

0.68 [0.31, 1.05]

0.41 [0.18, 0.63]

0.96 [0.54, 1.39]

0.50 [0.31, 0.69]

0.52 [-0.10, 1.15]

0.93 [0.72, 1.14]

0.90 [0.55, 1.25]

1.92 [1.37, 2.46]

1.63 [1.15, 2.12]

1.50 [1.16, 1.85]

0.60 [0.43, 0.78]

1.28 [0.97, 1.60]

2.07 [1.62, 2.51]

1.04 [0.62, 1.45]

1.73 [1.26, 2.19]

0.53 [0.19, 0.88]

1.81 [1.37, 2.26]

1.75 [1.18, 2.32]

1.12 [0.90, 1.33]

1.22 [0.71, 1.72]

0.47 [-0.09, 1.03]

1.62 [1.01, 2.24]

0.84 [0.18, 1.49]

1.45 [0.87, 2.02]

0.46 [-0.11, 1.03]

1.84 [1.29, 2.39]

0.28 [-0.99, 1.56]

1.23 [0.66, 1.81]

0.81 [-0.23, 1.85]

0.89 [0.33, 1.45]

0.54 [0.10, 0.98]

3.84 [2.31, 5.38]

2.57 [1.78, 3.35]

0.60 [0.13, 1.07]

0.91 [0.43, 1.39]

4.70 [2.70, 6.69]

1.17 [0.72, 1.62]

1.21 [0.90, 1.51]

1.14 [0.97, 1.32]

Severe Non-Severe Std. Mean Difference Std. Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4

Favours [Non-Severe] Favours [Severe]



B. Erythrocyte sedimentation rate (ESR) 

 

 

 

 

 

 

 

 

 

 

Study or Subgroup

1.2.1 Sample size ≥100

Chen C et al. 2020

Chen Q et al. 2020

Dong Y et al. 2020

Feng Y et al. 2020

Li J et al. 2020

Ortiz-Brizuela E et al. 2020

Qin C et al. 2020

Shahriarirad R et al.2020

Shang W et al. 2020

Wang G et al. 2020

Wu C et al. 2020

Yang A et al. 2020

Zeng QL et al. 2020

Zhu Z et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 45.28; Chi² = 54.40, df = 13 (P < 0.00001); I² = 76%

Test for overall effect: Z = 5.02 (P < 0.00001)

1.2.2 Sample size <100

Sun Y et al. 2020

Wang Z et al. 2020

Xie H et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 25.12; Chi² = 3.20, df = 2 (P = 0.20); I² = 38%

Test for overall effect: Z = 3.97 (P < 0.0001)

Total (95% CI)

Heterogeneity: Tau² = 47.47; Chi² = 63.21, df = 16 (P < 0.00001); I² = 75%

Test for overall effect: Z = 5.87 (P < 0.00001)

Test for subgroup differences: Chi² = 2.21, df = 1 (P = 0.14), I² = 54.8%

Mean

40.65

45.19

49.98

54.73

33.69

31.68

37.86

45.66

32.47

50.33

54.58

47.57

44.18

84.7

48.83

35.84

45.83

SD

24.85

25.31

32.77

29.7

30.45

10.53

30.55

22.39

26.97

29.96

23.38

20.2

22.59

37.95

28.56

18.27

30.47

Total

92

43

53

124

89

29

286

11

139

16

84

15

22

12

1015

19

13

28

60

1075

Mean

25.8

30.7

19.56

52.91

25.71

18.38

30.81

34

33.16

40.44

50.83

36.72

23.06

66.65

21.52

16.29

36.14

SD

20.85

21.06

19.58

41.69

21.44

11.83

26.92

0.001

26.82

26.07

18.24

26.11

20.05

40.64

20.79

13.78

25.33

Total

325

102

94

352

45

111

166

102

304

193

117

99

115

97

2222

44

45

51

140

2362

Weight

7.6%

6.3%

5.9%

7.1%

6.2%

8.1%

7.7%

4.5%

7.7%

4.0%

7.4%

5.2%

5.7%

2.3%

85.8%

4.2%

5.5%

4.5%

14.2%

100.0%

IV, Random, 95% CI

14.85 [9.29, 20.41]

14.49 [5.89, 23.09]

30.42 [20.75, 40.09]

1.82 [-4.98, 8.62]

7.98 [-0.92, 16.88]

13.30 [8.88, 17.72]

7.05 [1.64, 12.46]

11.66 [-1.57, 24.89]

-0.69 [-6.09, 4.71]

9.89 [-5.24, 25.02]

3.75 [-2.24, 9.74]

10.85 [-0.59, 22.29]

21.12 [10.99, 31.25]

18.05 [-4.89, 40.99]

10.96 [6.68, 15.23]

27.31 [13.07, 41.55]

19.55 [8.83, 30.27]

9.69 [-3.57, 22.95]

18.67 [9.45, 27.90]

12.08 [8.04, 16.11]

Severe Non-Severe Mean Difference Mean Difference

IV, Random, 95% CI

-20 -10 0 10 20

Favours [Non-Severe] Favours [Severe]



C. Procalcitonin (PCT) 

 

 

 

 

 

Study or Subgroup

1.3.1 Sample size ≥100

Cen Y et al. 2020

Chen C et al. 2020

Chen Q et al. 2020

Chen R et al. 2020

Duan J et al. 2020

Feng Y et al. 2020

Jang JG et al. 2020

Li H et al. 2020

Li J et al. 2020

Lv Z et al. 2020

Ortiz-Brizuela E et al. 2020

Qin C et al. 2020

Shang W et al. 2020

Tian J et al. 2020

Wang R et al. 2020

Wang Y et al. 2020

Wei X et al. (b) 2020

Xu B et al. 2020

Yao Q et al. 2020

Zeng QL et al. 2020

Zhang JJ et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 0.29; Chi² = 289.12, df = 20 (P < 0.00001); I² = 93%

Test for overall effect: Z = 7.60 (P < 0.00001)

1.3.2 Sample size <100

Cao Z et al. 2020

Chen X et al. 2020

Dreher M et al. 2020

Fu J et al. 2020

Gao Y et al. 2020

Huang C et al. 2020

Li K et al. 2020

Spinetti T et al. 2020

Wang Z et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 7.77, df = 8 (P = 0.46); I² = 0%

Test for overall effect: Z = 7.37 (P < 0.00001)

Total (95% CI)

Heterogeneity: Tau² = 0.26; Chi² = 296.91, df = 29 (P < 0.00001); I² = 90%

Test for overall effect: Z = 8.68 (P < 0.00001)

Test for subgroup differences: Chi² = 1.41, df = 1 (P = 0.23), I² = 29.1%

Mean

0.14

0.07

0.05

0.11

0.06

0.08

2.2

0.21

0.21

0.27

0.62

0.1

0.12

0.34

0.07

0.12

0.3

0.13

1.49

0.21

0.16

0.14

0.21

1.85

0.82

0.05

0.21

0.12

0.62

0.14

SD

0.27

0.03

0.03

0.1

0.05

0.12

5.6

0.41

0.28

0.87

0.25

0.15

0.15

0.45

0.09

0.11

1

0.16

3.47

0.23

0.18

0.08

0.34

3.39

1.35

0.06

0.25

0.13

0.87

0.02

Total

228

92

43

173

20

124

23

72

89

239

29

286

139

93

25

45

121

107

25

27

50

2050

27

27

24

16

15

12

25

9

12

167

2217

Mean

0.1

0.04

0.03

0.05

0.03

0.04

0.1

0.08

0.06

0.11

0.07

0.06

0.03

0.06

0.03

0.04

0.1

0.03

0.19

0.05

0.06

0.1

0.04

0.1

0.11

0.02

0.1

0.05

0.2

0.14

SD

0.1

0.02

0.02

0.001

0.02

0.03

0.1

0.28

0.03

0.33

0.05

0.04

0.02

0.08

0.03

0.02

0.001

0.02

0.18

0.05

0.05

0.001

0.02

0.001

0.19

0.02

0.001

0.03

0.18

0.02

Total

178

325

102

304

328

352

87

60

45

115

111

166

304

68

100

230

131

80

83

116

68

3353

53

21

26

59

28

27

58

7

50

329

3682

Weight

3.8%

3.7%

3.5%

3.8%

3.3%

3.8%

3.3%

3.6%

3.5%

3.8%

2.7%

3.8%

3.8%

3.6%

3.3%

3.5%

3.7%

3.6%

3.3%

3.3%

3.5%

74.4%

3.2%

3.0%

3.0%

3.0%

2.8%

2.7%

3.2%

2.0%

2.8%

25.6%

100.0%

IV, Random, 95% CI

0.19 [-0.01, 0.38]

1.33 [1.08, 1.57]

0.85 [0.48, 1.22]

1.00 [0.80, 1.19]

1.32 [0.86, 1.78]

0.60 [0.39, 0.81]

0.82 [0.35, 1.30]

0.36 [0.02, 0.71]

0.65 [0.28, 1.02]

0.22 [-0.01, 0.44]

4.52 [3.84, 5.19]

0.33 [0.14, 0.52]

1.05 [0.84, 1.26]

0.80 [0.48, 1.13]

0.83 [0.38, 1.28]

1.67 [1.32, 2.02]

0.29 [0.04, 0.54]

0.82 [0.52, 1.12]

0.78 [0.32, 1.24]

1.47 [1.01, 1.92]

0.81 [0.43, 1.19]

0.94 [0.70, 1.18]

0.86 [0.37, 1.34]

0.65 [0.07, 1.24]

0.73 [0.16, 1.31]

1.11 [0.53, 1.69]

0.76 [0.11, 1.41]

0.79 [0.09, 1.50]

0.92 [0.43, 1.41]

0.59 [-0.42, 1.61]

0.00 [-0.63, 0.63]

0.75 [0.55, 0.95]

0.88 [0.68, 1.08]

Severe Non-Severe Std. Mean Difference Std. Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4

Favours [Non-Severe] Favours [Severe]



D. Interleukin-6 (IL-6) 

 

E. Interleukin-10 (IL-10) 

  

Study or Subgroup

1.6.1 Sample size ≥100

Chen C et al. 2020

Chen R et al. 2020

Li J et al. 2020

Lv Z et al. 2020

Qin C et al. 2020

Shao L et al. 2020

Tian J et al. 2020

Wang R et al. 2020

Wei X et al. (a) 2020

Wu C et al. 2020

Xu B et al. 2020

Zhu Z et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 24.71; Chi² = 179.87, df = 11 (P < 0.00001); I² = 94%

Test for overall effect: Z = 7.12 (P < 0.00001)

1.6.2 Sample size <100

Chen X et al. 2020

Dreher M et al. 2020

Gao Y et al. 2020

Sun Y et al. 2020

Wan S et al., 2020

Wang Z et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 45.14; Chi² = 8.64, df = 5 (P = 0.12); I² = 42%

Test for overall effect: Z = 5.66 (P < 0.00001)

Total (95% CI)

Heterogeneity: Tau² = 48.97; Chi² = 378.56, df = 17 (P < 0.00001); I² = 96%

Test for overall effect: Z = 7.86 (P < 0.00001)

Test for subgroup differences: Chi² = 6.75, df = 1 (P = 0.009), I² = 85.2%

Mean

28.02

8.47

32.52

49.32

29.97

65.67

24.65

41.5

36.82

8

20.97

26.75

45.76

171.64

39.73

33.63

37.77

86.67

SD

20.15

3.82

45.53

152.19

33.53

56.84

32.59

28.97

50.09

3.97

27.96

43.27

62.24

229.32

29.61

28.64

7.8

116.97

Total

92

162

89

239

286

51

97

25

203

84

107

16

1451

27

24

15

19

21

7

113

1564

Mean

9.5

7.64

7.7

17.44

19.76

34.59

7.07

17.38

17.22

6.5

13.65

5.37

15.43

24.3

13.5

12.55

13.41

7.93

SD

9.09

3.09

4.98

38.29

27.82

39.2

9.3

18.17

20.68

1.85

13.66

5.77

21.62

47.06

14.88

10.84

1.84

6.17

Total

325

256

45

115

166

104

41

100

394

117

80

111

1854

21

26

28

44

45

36

200

2054

Weight

8.6%

9.4%

6.4%

2.9%

8.1%

3.7%

7.5%

5.4%

7.4%

9.4%

7.9%

2.8%

79.6%

2.2%

0.2%

4.0%

4.9%

8.9%

0.2%

20.4%

100.0%

IV, Random, 95% CI

18.52 [14.29, 22.75]

0.83 [0.13, 1.53]

24.82 [15.25, 34.39]

31.88 [11.36, 52.40]

10.21 [4.46, 15.96]

31.08 [13.76, 48.40]

17.58 [10.50, 24.66]

24.12 [12.22, 36.02]

19.60 [12.41, 26.79]

1.50 [0.59, 2.41]

7.32 [1.24, 13.40]

21.38 [0.15, 42.61]

13.28 [9.63, 16.94]

30.33 [5.10, 55.56]

147.34 [53.83, 240.85]

26.23 [10.26, 42.20]

21.08 [7.81, 34.35]

24.36 [20.98, 27.74]

78.74 [-7.93, 165.41]

26.28 [17.18, 35.38]

16.94 [12.72, 21.16]

Severe Non-Severe Mean Difference Mean Difference

IV, Random, 95% CI

-200 -100 0 100 200

Favours [Non-Severe] Favours [Severe]

Study or Subgroup

1.8.1 Sample size ≥100

Lv Z et al. 2020

Qin C et al. 2020

Wan S et al., 2020

Wei X et al. (b) 2020

Xu B et al. 2020

Zhu Z et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 0.64; Chi² = 38.71, df = 5 (P < 0.00001); I² = 87%

Test for overall effect: Z = 5.15 (P < 0.00001)

1.8.2 Sample size <100

Tian J et al. 2020

Wang Z et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 0.00; Chi² = 0.32, df = 1 (P = 0.57); I² = 0%

Test for overall effect: Z = 4.01 (P < 0.0001)

Total (95% CI)

Heterogeneity: Tau² = 0.54; Chi² = 39.04, df = 7 (P < 0.00001); I² = 82%

Test for overall effect: Z = 5.96 (P < 0.00001)

Test for subgroup differences: Chi² = 0.02, df = 1 (P = 0.89), I² = 0%

Mean

8.28

7.69

4.59

4.55

9.84

6.93

6.91

7.64

SD

9.35

4.69

0.38

2.23

7.74

6.32

4.09

6.72

Total

239

286

21

121

107

16

790

67

7

74

864

Mean

6.5

5.7

2.46

3.9

5.73

3.29

5

4.26

SD

4.84

1.5

0.09

1.8

1.71

1.82

0.001

1.52

Total

115

166

102

131

80

111

705

21

36

57

762

Weight

10.5%

18.5%

21.3%

19.3%

10.2%

3.8%

83.6%

14.8%

1.6%

16.4%

100.0%

IV, Random, 95% CI

1.78 [0.30, 3.26]

1.99 [1.40, 2.58]

2.13 [1.97, 2.29]

0.65 [0.15, 1.15]

4.11 [2.60, 5.62]

3.64 [0.52, 6.76]

2.05 [1.27, 2.83]

1.91 [0.93, 2.89]

3.38 [-1.62, 8.38]

1.96 [1.00, 2.93]

2.03 [1.36, 2.70]

Severe Non-Severe Mean Difference Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4

Favours [Non-Severe] Favours [Severe]



F. Tumor necrosis factor-α (TNF-α) 

 

G. Ferritin  

 

 

Study or Subgroup

1.10.1 Sample size ≥100

Lv Z et al. 2020

Qin C et al. 2020

Wan S et al., 2020

Wei X et al. (b) 2020

Zhu Z et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 0.65; Chi² = 50.52, df = 4 (P < 0.00001); I² = 92%

Test for overall effect: Z = 0.88 (P = 0.38)

1.10.2 Sample size <100

Tian J et al. 2020

Wang Z et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 4.29; Chi² = 15.18, df = 1 (P < 0.0001); I² = 93%

Test for overall effect: Z = 0.94 (P = 0.35)

Total (95% CI)

Heterogeneity: Tau² = 0.48; Chi² = 66.64, df = 6 (P < 0.00001); I² = 91%

Test for overall effect: Z = 0.16 (P = 0.87)

Test for subgroup differences: Chi² = 1.31, df = 1 (P = 0.25), I² = 23.9%

Mean

8.29

9.16

2.95

5.06

1.54

9.47

2.12

SD

13.32

3.35

0.44

5.62

0.28

4.7

0.4

Total

239

286

21

121

16

683

68

7

75

758

Mean

13.63

8.58

4.08

5.6

1.4

6.44

2.12

SD

22.11

2.62

1.59

6.6

0.46

2.31

0.32

Total

115

166

102

131

111

625

21

36

57

682

Weight

1.9%

18.2%

19.8%

9.5%

20.9%

70.3%

9.6%

20.1%

29.7%

100.0%

IV, Random, 95% CI

-5.34 [-9.72, -0.96]

0.58 [0.02, 1.14]

-1.13 [-1.49, -0.77]

-0.54 [-2.05, 0.97]

0.14 [-0.02, 0.30]

-0.38 [-1.23, 0.47]

3.03 [1.54, 4.52]

0.00 [-0.31, 0.31]

1.42 [-1.54, 4.39]

0.05 [-0.57, 0.68]

Severe Non-Severe Mean Difference Mean Difference

IV, Random, 95% CI

-10 -5 0 5 10

Favours [Non-Severe] Favours [Severe]

Study or Subgroup

1.4.1 Sample size ≥100

Chen R et al. 2020

Li J et al. 2020

Ortiz-Brizuela E et al. 2020

Qin C et al. 2020

Wu C et al. 2020

Subtotal (95% CI)

Heterogeneity: Chi² = 6.53, df = 4 (P = 0.16); I² = 39%

Test for overall effect: Z = 12.48 (P < 0.00001)

1.4.2 Sample size <100

Khamis F et al. 2020

Lagadinou  M et al. 2020

Liu T et al. 2020

Tian J et al. 2020

Subtotal (95% CI)

Heterogeneity: Chi² = 0.73, df = 3 (P = 0.87); I² = 0%

Test for overall effect: Z = 3.35 (P = 0.0008)

Total (95% CI)

Heterogeneity: Chi² = 8.45, df = 8 (P = 0.39); I² = 5%

Test for overall effect: Z = 12.88 (P < 0.00001)

Test for subgroup differences: Chi² = 1.18, df = 1 (P = 0.28), I² = 15.6%

Mean

1,147.08

694.82

614.42

906.9

1,201.11

967.53

1,572

827.2

1,142.93

SD

1,043.89

733.27

451.81

744.12

1,096.56

639.43

3,512

916.9

1,408.3

Total

173

89

29

286

84

661

17

48

69

40

174

835

Mean

556.52

210.2

382.84

556.04

461.55

695.38

266

155.7

463.86

SD

460.73

198.34

300.45

404.81

359.48

529.15

426

187.3

289.61

Total

279

45

111

166

117

718

16

16

11

13

56

774

Weight

29.8%

8.4%

6.6%

30.5%

13.1%

88.4%

2.4%

3.5%

2.7%

2.9%

11.6%

100.0%

IV, Fixed, 95% CI

0.80 [0.60, 0.99]

0.79 [0.42, 1.16]

0.68 [0.27, 1.10]

0.55 [0.35, 0.74]

0.97 [0.67, 1.27]

0.73 [0.61, 0.84]

0.45 [-0.24, 1.14]

0.42 [-0.15, 0.99]

0.77 [0.13, 1.42]

0.54 [-0.10, 1.17]

0.54 [0.22, 0.86]

0.71 [0.60, 0.81]

Severe Non-Severe Std. Mean Difference Std. Mean Difference

IV, Fixed, 95% CI

-1 -0.5 0 0.5 1

Favours [Non-Severe] Favours [Severe]



H. Serum amyloid A (SAA) 

 

 

I. Neutrophil to lymphocyte ratio (NLR) 

 

Supplement-3: Forest plot (A-I) showing subgroup analysis of inflammatory parameters (CRP, ESR, PCT, 

IL-6, IL-10, TNF-α, ferritin, SAA and NLR) by sample size in severity studies. 

Study or Subgroup

1.5.1 Sample size ≥100

Chen R et al. 2020

Dong Y et al. 2020

Gong J et al. 2020

Li H et al. 2020

Wang R et al. 2020

Xu B et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 0.42; Chi² = 75.94, df = 5 (P < 0.00001); I² = 93%

Test for overall effect: Z = 3.95 (P < 0.0001)

1.5.2 Sample size <100

Liu J et al. 2020

Zhang JJ et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 3.83; Chi² = 24.61, df = 1 (P < 0.00001); I² = 96%

Test for overall effect: Z = 1.08 (P = 0.28)

Total (95% CI)

Heterogeneity: Tau² = 0.50; Chi² = 100.71, df = 7 (P < 0.00001); I² = 93%

Test for overall effect: Z = 4.38 (P < 0.0001)

Test for subgroup differences: Chi² = 0.09, df = 1 (P = 0.76), I² = 0%

Mean

199.07

550.73

4

173.93

134.76

269.19

553.77

108

SD

67.37

341.55

0.001

53.58

65.54

79.51

252.74

86.9

Total

175

53

20

72

25

107

452

13

17

30

482

Mean

152.95

148.53

1

123.57

87.99

100.13

68.73

93.31

SD

153.71

243.83

1.5

75.81

114.81

144.13

89.15

107.04

Total

308

94

104

60

100

80

746

27

34

61

807

Weight

13.8%

13.1%

12.2%

13.2%

12.8%

13.3%

78.5%

9.6%

12.0%

21.5%

100.0%

IV, Random, 95% CI

0.36 [0.17, 0.54]

1.41 [1.04, 1.79]

2.16 [1.61, 2.71]

0.77 [0.42, 1.13]

0.43 [-0.01, 0.88]

1.51 [1.18, 1.83]

1.09 [0.55, 1.63]

2.97 [2.02, 3.92]

0.14 [-0.44, 0.73]

1.53 [-1.24, 4.30]

1.16 [0.64, 1.68]

Severe Non-Severe Std. Mean Difference Std. Mean Difference

IV, Random, 95% CI

-2 -1 0 1 2

Favours [Non-Severe] Favours [Severe]

Study or Subgroup

1.7.1 Sample size ≥100

Chen R et al. 2020

Duan J et al. 2020

Gong J et al. 2020

Qin C et al. 2020

Shang W et al. 2020

Zhang Y et al. 2020

Zhu Z et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 4.93; Chi² = 96.08, df = 6 (P < 0.00001); I² = 94%

Test for overall effect: Z = 3.74 (P = 0.0002)

1.7.2 Sample size <100

Ding X et al. 2020

Fu J et al. 2020

Lagadinou  M et al. 2020

Ma J et al. 2020

Yang AP et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 2.62; Chi² = 14.91, df = 4 (P = 0.005); I² = 73%

Test for overall effect: Z = 3.24 (P = 0.001)

Total (95% CI)

Heterogeneity: Tau² = 3.97; Chi² = 111.01, df = 11 (P < 0.00001); I² = 90%

Test for overall effect: Z = 5.01 (P < 0.00001)

Test for subgroup differences: Chi² = 0.08, df = 1 (P = 0.77), I² = 0%

Mean

11.77

2.9

4.16

6.31

5.6

7.58

6.19

5.34

6.29

3.98

5.18

20.7

SD

10.24

1.7

3.67

4.99

5.18

7.04

6.4

5.89

3.72

2.9

2.31

24.1

Total

176

20

28

286

139

31

16

696

15

16

48

20

24

123

819

Mean

4.06

3.1

2.08

3.31

2.57

2.28

2.87

2.04

2.33

3.09

2.64

4.8

SD

3.43

2.6

1.12

2.32

1.6

1.29

1.54

1.22

1.22

2.38

1.37

3.5

Total

328

328

161

166

304

84

111

1482

57

59

16

17

69

218

1700

Weight

9.2%

10.3%

9.5%

10.4%

10.2%

7.6%

6.5%

63.8%

6.7%

8.8%

9.5%

9.8%

1.5%

36.2%

100.0%

IV, Random, 95% CI

7.71 [6.15, 9.27]

-0.20 [-1.00, 0.60]

2.08 [0.71, 3.45]

3.00 [2.32, 3.68]

3.03 [2.15, 3.91]

5.30 [2.81, 7.79]

3.32 [0.17, 6.47]

3.36 [1.60, 5.12]

3.30 [0.30, 6.30]

3.96 [2.11, 5.81]

0.89 [-0.54, 2.32]

2.54 [1.34, 3.74]

15.90 [6.22, 25.58]

2.99 [1.18, 4.80]

3.27 [1.99, 4.55]

Severe Non-Severe Mean Difference Mean Difference

IV, Random, 95% CI

-20 -10 0 10 20

Favours [Non-Severe] Favours [Severe]



A. C-reactive protein (CRP) 

  

 

 

 

 

 

 

 

 

 

 

Study or Subgroup

1.1.1 Sample size ≥100

Bonetti G et al. 2020

Chen R et al. 2020

Deng Y et al. 2020

Giacomelli A et al. 2020

Huang J et al. 2020

Javanian M et al. 2020

Luo X et al. 2020

Masetti C et al. 2020

Pan F et al. 2020

Ruan Q et al. 2020

Satici C et al. 2020

Shahriarirad R et al. 2020

Shi S et al. 2020

Tu WJ et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 0.73; Chi² = 309.83, df = 13 (P < 0.00001); I² = 96%

Test for overall effect: Z = 5.11 (P < 0.00001)

1.1.2 Sample size <100

Covino M et al. 2020

Lee JY et al. 2020

Li J et al. 2020

Tomlins J et al. 2020

Zhang N et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 0.13; Chi² = 10.18, df = 4 (P = 0.04); I² = 61%

Test for overall effect: Z = 5.36 (P < 0.00001)

Total (95% CI)

Heterogeneity: Tau² = 0.65; Chi² = 322.91, df = 18 (P < 0.00001); I² = 94%

Test for overall effect: Z = 6.13 (P < 0.00001)

Test for subgroup differences: Chi² = 0.06, df = 1 (P = 0.81), I² = 0%

Mean

163.02

108.16

104.6

124.16

53.5

117.58

114.13

12.3

84.61

126.6

142.4

35

122.65

107.27

144.62

13.74

6.96

85.27

110.8

SD

120.32

78.6

101.64

124.95

47.7

185.02

89.54

10.4

49.34

106.3

105.82

25.27

96.39

127.35

104.78

7.18

6.45

56.65

26.3

Total

70

89

109

48

16

19

84

33

89

68

55

9

62

25

776

23

20

42

20

10

115

891

Mean

80.54

36

8.99

54.28

24.7

75.91

17.93

8

54.17

34.1

22.53

34.28

32.45

24.46

64.49

3.48

3.25

39.17

63

SD

98.9

49.49

15.58

62.84

33.2

129.9

24.56

12.9

37.32

54.5

13.3

20.23

37.9

29.2

57.01

4.91

4.25

40.09

50.4

Total

74

410

116

185

283

81

214

196

35

82

626

104

609

149

3164

46

78

17

72

50

263

3427

Weight

5.4%

5.6%

5.5%

5.5%

5.2%

5.2%

5.5%

5.4%

5.3%

5.4%

5.4%

4.8%

5.5%

5.3%

74.9%

5.1%

5.1%

5.0%

5.1%

4.7%

25.1%

100.0%

IV, Random, 95% CI

0.75 [0.41, 1.09]

1.29 [1.05, 1.54]

1.33 [1.04, 1.62]

0.88 [0.55, 1.20]

0.84 [0.33, 1.35]

0.29 [-0.21, 0.79]

1.85 [1.56, 2.15]

0.34 [-0.03, 0.71]

0.65 [0.25, 1.05]

1.12 [0.77, 1.47]

3.69 [3.35, 4.03]

0.03 [-0.65, 0.72]

1.94 [1.66, 2.22]

1.51 [1.05, 1.96]

1.19 [0.74, 1.65]

1.04 [0.51, 1.57]

1.87 [1.31, 2.43]

0.62 [0.04, 1.19]

1.04 [0.52, 1.55]

0.99 [0.29, 1.70]

1.12 [0.71, 1.53]

1.18 [0.80, 1.55]

Non-Survivors Survivors Std. Mean Difference Std. Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4

Favours [Survivors] Favours [Non-Survivors]



B. Erythrocyte sedimentation rate (ESR) 

  

C. Procalcitonin (PCT) 

  

Study or Subgroup

1.2.1 Sample size ≥100

Chen T et al. 2020

Huang J et al. 2020

Shahriarirad R et al. 2020

Sun H et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 24.41; Chi² = 6.02, df = 3 (P = 0.11); I² = 50%

Test for overall effect: Z = 1.52 (P = 0.13)

1.2.2 Sample size <100

Chen TL et al. 2020

Li L et al. 2020

Wu C et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 1690.30; Chi² = 50.16, df = 2 (P < 0.00001); I² = 96%

Test for overall effect: Z = 0.98 (P = 0.33)

Total (95% CI)

Heterogeneity: Tau² = 334.29; Chi² = 69.40, df = 6 (P < 0.00001); I² = 91%

Test for overall effect: Z = 1.72 (P = 0.08)

Test for subgroup differences: Chi² = 0.57, df = 1 (P = 0.45), I² = 0%

Mean

40.72

45.3

41.5

39.11

50.4

86.8

57.02

SD

31.76

25.7

24.89

30.01

69.68

33.5

25.29

Total

113

16

9

121

259

19

25

44

88

347

Mean

29.69

35.1

46

38.46

50.04

20.76

54.01

SD

21.84

25.9

21.93

29.26

64.08

24.62

23.07

Total

161

283

104

123

671

36

68

40

144

815

Weight

16.4%

15.0%

13.9%

16.3%

61.6%

8.1%

14.6%

15.7%

38.4%

100.0%

IV, Random, 95% CI

11.03 [4.27, 17.79]

10.20 [-2.75, 23.15]

-4.50 [-21.30, 12.30]

0.65 [-6.79, 8.09]

5.43 [-1.58, 12.43]

0.36 [-37.32, 38.04]

66.04 [51.66, 80.42]

3.01 [-7.33, 13.35]

24.25 [-24.13, 72.64]

12.98 [-1.79, 27.75]

Non-Survivors Survivors Mean Difference Mean Difference

IV, Random, 95% CI

-50 -25 0 25 50

Favours [Survivors] Favours [Non-Survivors]

Study or Subgroup

1.3.1 Sample size ≥100

Chen R et al. 2020

Huang J et al. 2020

Luo X et al. 2020

Pan F et al. 2020

Shi S et al. 2020

Sun H et al. 2020

Wang Y et al. 2020

Yang K et al. 2020

Zhou F et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 0.01; Chi² = 67.57, df = 8 (P < 0.00001); I² = 88%

Test for overall effect: Z = 5.93 (P < 0.00001)

1.3.2 Sample size <100

Chen TL et al. 2020

Covino M et al. 2020

Li J et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 0.02; Chi² = 4.79, df = 2 (P = 0.09); I² = 58%

Test for overall effect: Z = 1.64 (P = 0.10)

Total (95% CI)

Heterogeneity: Tau² = 0.01; Chi² = 72.54, df = 11 (P < 0.00001); I² = 85%

Test for overall effect: Z = 6.22 (P < 0.00001)

Test for subgroup differences: Chi² = 0.65, df = 1 (P = 0.42), I² = 0%

Mean

0.19

0.3

0.46

0.27

0.74

0.51

0.35

0.98

0.24

3.23

0.32

0.31

SD

0.19

0.3

0.66

0.24

1.09

0.65

0.43

1.87

0.3

6.41

0.35

0.36

Total

84

16

84

89

62

121

133

40

54

683

19

18

42

79

762

Mean

0.06

0.2

0.05

0.11

0.06

0.06

0.05

0.08

0.1

0.38

0.08

0.21

SD

0.01

0.6

0.03

0.09

0.04

0.05

0.04

0.06

0.001

0.77

0.14

0.22

Total

393

283

214

35

609

123

211

165

137

2170

36

37

17

90

2260

Weight

12.4%

8.5%

9.3%

12.0%

5.4%

10.2%

11.6%

1.8%

11.4%

82.6%

0.1%

8.4%

9.0%

17.4%

100.0%

IV, Random, 95% CI

0.13 [0.09, 0.17]

0.10 [-0.06, 0.26]

0.41 [0.27, 0.55]

0.16 [0.10, 0.22]

0.68 [0.41, 0.95]

0.45 [0.33, 0.57]

0.30 [0.23, 0.37]

0.90 [0.32, 1.48]

0.14 [0.06, 0.22]

0.28 [0.19, 0.37]

2.85 [-0.04, 5.74]

0.24 [0.07, 0.41]

0.10 [-0.05, 0.25]

0.18 [-0.04, 0.40]

0.26 [0.18, 0.34]

Non-Survivors Survivors Mean Difference Mean Difference

IV, Random, 95% CI

-4 -2 0 2 4

Favours [Survivors] Favours [Non-Survivors]



D. Ferritin 

  

E. Neutrophil to lymphocyte ratio (NLR) 

 
 
Supplement-4: Forest plot (A-E) showing subgroup analysis of inflammatory parameters (CRP, ESR, PCT, 

ferritin and NLR) by sample size in mortality studies. 

Study or Subgroup

1.4.1 Sample size ≥100

Bonetti G et al. 2020

Chen R et al. 2020

Chen T et al. 2020

Masetti C et al. 2020

Ruan Q et al. 2020

Satici C et al. 2020

Sun H et al. 2020

Zhou F et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 0.07; Chi² = 27.29, df = 7 (P = 0.0003); I² = 74%

Test for overall effect: Z = 9.80 (P < 0.00001)

1.4.2 Sample size <100

Covino M et al. 2020

Li L et al. 2020

Tomlins J et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 0.08; Chi² = 3.66, df = 2 (P = 0.16); I² = 45%

Test for overall effect: Z = 2.27 (P = 0.02)

Total (95% CI)

Heterogeneity: Tau² = 0.09; Chi² = 41.28, df = 10 (P < 0.0001); I² = 76%

Test for overall effect: Z = 8.76 (P < 0.00001)

Test for subgroup differences: Chi² = 3.99, df = 1 (P = 0.05), I² = 74.9%

Mean

1,380.25

1,341.74

1,529.09

1,332

1,297.6

440.67

1,683.84

1,385.19

926.09

810

1,070.75

SD

1,497.22

951.15

991.84
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1,030.9

432.33

1,117.95

968.13
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409

1,062.17

Total

70
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6

54

650

Mean

861.6
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577
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600.86

566.14

817.71

489
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SD

826.4

496.94

453.62

545

752.2

195.05

367.57

492.63

680.31

381

607.41

Total

74

370

161

196

82

626

123

137

1769

46

68

21

135

1904

Weight

9.8%

10.9%

10.7%

9.1%

9.8%

10.5%

10.5%

9.7%

80.9%

7.5%

7.9%

3.7%

19.1%

100.0%

IV, Random, 95% CI

0.43 [0.10, 0.76]

1.21 [0.95, 1.46]

1.36 [1.09, 1.62]

0.93 [0.55, 1.31]

0.76 [0.43, 1.10]

1.12 [0.84, 1.41]

1.30 [1.03, 1.58]

1.23 [0.89, 1.57]

1.06 [0.84, 1.27]

0.16 [-0.34, 0.66]

0.82 [0.35, 1.29]

0.71 [-0.22, 1.64]

0.54 [0.07, 1.00]

0.95 [0.74, 1.17]
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IV, Random, 95% CI

-1 -0.5 0 0.5 1

Favours [Survivors] Favours [Non-Survivors]

Study or Subgroup

1.6.1 Sample size ≥100

Chen R et al. 2020

Huang J et al. 2020

Luo X et al. 2020

Yan X et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 45.91; Chi² = 72.00, df = 3 (P < 0.00001); I² = 96%

Test for overall effect: Z = 4.04 (P < 0.0001)

1.6.2 Sample size <100

Li L et al. 2020

Tomlins J et al. 2020

Zhang N et al. 2020

Subtotal (95% CI)

Heterogeneity: Tau² = 7.51; Chi² = 9.63, df = 2 (P = 0.008); I² = 79%

Test for overall effect: Z = 0.09 (P = 0.93)

Total (95% CI)

Heterogeneity: Tau² = 37.48; Chi² = 439.85, df = 6 (P < 0.00001); I² = 99%

Test for overall effect: Z = 3.52 (P = 0.0004)

Test for subgroup differences: Chi² = 12.50, df = 1 (P = 0.0004), I² = 92.0%

Mean

15.57

13.3

8.42

48.1

0.27

7.36

18.7

SD

10.76

14.3

3.58

33.83

0.31

5.58

16.6

Total

87

16

84

40

227

25

20

10

55

282

Mean

4.55

3.3

3.25

4.93

2.58

6.71

8.4

SD

3.92

4.3

1.85

4.22

1.67

6.05

7.5

Total

417

283

214

964

1878

68

72

50

190

2068

Weight

16.7%

12.9%

17.2%

9.8%

56.6%

17.3%

16.4%

9.8%

43.4%

100.0%

IV, Random, 95% CI

11.02 [8.73, 13.31]

10.00 [2.98, 17.02]

5.17 [4.37, 5.97]

43.17 [32.68, 53.66]

14.94 [7.70, 22.18]

-2.31 [-2.73, -1.89]

0.65 [-2.17, 3.47]

10.30 [-0.20, 20.80]

0.18 [-3.64, 3.99]

8.96 [3.97, 13.95]

Non-Survivors Survivors Mean Difference Mean Difference

IV, Random, 95% CI
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Supplement-5: Funnel plots for inflammatory parameters in severity studies. (A, B) Funnel plot and 

adjusted funnel plot for CRP. (C, D) Funnel plot and adjusted funnel plot for ESR. (E, F) Funnel plot and 

adjusted funnel plot for PCT. (G, H) Funnel plot and adjusted funnel plot for IL-6. (I, J) Funnel plot and 

adjusted funnel plot for NLR. 



A. CRP 

 
 

B. ESR 

 

                                                               

  Observed + Imputed              1.145       0.970       1.319

            Observed              1.145       0.970       1.319

                                                               

             Studies              theta    [95% Conf. Interval]

                                                               

                theta: Overall Std. Mean Difference

 Method: DerSimonian-Laird

  Model: Random-effects

Pooling

 Method: DerSimonian-Laird                     imputed =      0

  Model: Random-effects                       observed =     44

Iteration                            Number of studies =     44

Linear estimator, imputing on the left

Nonparametric trim-and-fill analysis of publication bias

          Std. Err.:  _meta_se

        Effect size:  _meta_es

  Effect-size label:  Std. Mean Difference

. meta trimfill, funnel

                                                               

  Observed + Imputed              8.419       4.167      12.672

            Observed             12.077       8.045      16.110

                                                               

             Studies         Mean Diff.    [95% Conf. Interval]

                                                               

 Method: DerSimonian-Laird

  Model: Random-effects

Pooling

 Method: DerSimonian-Laird                     imputed =      5

  Model: Random-effects                       observed =     17

Iteration                            Number of studies =     22

Linear estimator, imputing on the left

Nonparametric trim-and-fill analysis of publication bias

          Std. Err.:  _meta_se

        Effect size:  _meta_es

  Effect-size label:  Mean Diff.

. meta trimfill, funnel



C.  PCT 

 
 

D. IL-6 

 

                                                               

  Observed + Imputed              0.881       0.682       1.080

            Observed              0.881       0.682       1.080

                                                               

             Studies              theta    [95% Conf. Interval]

                                                               

                theta: Overall Std. Mean Difference

 Method: DerSimonian-Laird

  Model: Random-effects

Pooling

 Method: DerSimonian-Laird                     imputed =      0

  Model: Random-effects                       observed =     30

Iteration                            Number of studies =     30

Linear estimator, imputing on the left

Nonparametric trim-and-fill analysis of publication bias

          Std. Err.:  _meta_se

        Effect size:  _meta_es

  Effect-size label:  Std. Mean Difference

. meta trimfill, funnel

                                                               

  Observed + Imputed             14.589      10.624      18.554

            Observed             16.938      12.717      21.160

                                                               

             Studies         Mean Diff.    [95% Conf. Interval]

                                                               

 Method: DerSimonian-Laird

  Model: Random-effects

Pooling

 Method: DerSimonian-Laird                     imputed =      6

  Model: Random-effects                       observed =     18

Iteration                            Number of studies =     24

Linear estimator, imputing on the left

Nonparametric trim-and-fill analysis of publication bias

          Std. Err.:  _meta_se

        Effect size:  _meta_es

  Effect-size label:  Mean Diff.

. meta trimfill, funnel



E. NLR 

 
 

Supplement-6: (A) Trim and fill method for CRP. (B) Trim and fill method for ESR. (C) Trim and fill 

method for PCT. (D) Trim and fill method for IL-6. (E) Trim and fill method for NLR. 

                                                               

  Observed + Imputed              3.271       1.992       4.550

            Observed              3.271       1.992       4.550

                                                               

             Studies         Mean Diff.    [95% Conf. Interval]

                                                               

 Method: DerSimonian-Laird

  Model: Random-effects

Pooling

 Method: DerSimonian-Laird                     imputed =      0

  Model: Random-effects                       observed =     12

Iteration                            Number of studies =     12

Linear estimator, imputing on the left

Nonparametric trim-and-fill analysis of publication bias

          Std. Err.:  _meta_se

        Effect size:  _meta_es

  Effect-size label:  Mean Diff.

. meta trimfill, funnel



 
 

 
 



 
 

 



 
Supplement-7: Funnel plots for inflammatory parameters in mortality studies. (A) Funnel plot for CRP. 

(B, C) Funnel plot and adjusted funnel plot for PCT. (D, E) Funnel plot and adjusted funnel plot for 

ferritin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A. PCT 

 
B. Ferritin 

 
Supplement-8: (A) Trim and fill method for PCT. (B) Trim and fill method for ferritin. 

                                                               

  Observed + Imputed              0.250       0.165       0.334

            Observed              0.262       0.180       0.345

                                                               

             Studies         Mean Diff.    [95% Conf. Interval]

                                                               

 Method: DerSimonian-Laird

  Model: Random-effects

Pooling

 Method: DerSimonian-Laird                     imputed =      2

  Model: Random-effects                       observed =     12

Iteration                            Number of studies =     14

Linear estimator, imputing on the left

Nonparametric trim-and-fill analysis of publication bias

          Std. Err.:  _meta_se

        Effect size:  _meta_es

  Effect-size label:  Mean Diff.

. meta trimfill, funnel

                                                               

  Observed + Imputed              0.955       0.741       1.168

            Observed              0.955       0.741       1.168

                                                               

             Studies              theta    [95% Conf. Interval]

                                                               

                theta: Overall Std. Mean Difference

 Method: DerSimonian-Laird

  Model: Random-effects

Pooling

 Method: DerSimonian-Laird                     imputed =      0

  Model: Random-effects                       observed =     11

Iteration                            Number of studies =     11

Linear estimator, imputing on the right

Nonparametric trim-and-fill analysis of publication bias

          Std. Err.:  _meta_se

        Effect size:  _meta_es

  Effect-size label:  Std. Mean Difference

. meta trimfill, funnel



A. CRP 

 

B. ESR 

 

 



C. PCT 

 

D. IL-6 

 



E. IL-10 

 

F. TNF-α 

 



G. Ferritin 

 

H. SAA 

 



I NLR 

 

Supplement-9: Sensitivity analysis (A-I). Sensitivity analysis between severe and non-severe groups for 

levels of CRP (A), ESR (B), PCT (C), IL-6 (D), IL-10 (E), TNF-α (F), ferritin (G), SAA (H) and NLR (I). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



A. CRP 

 

B. ESR 

 



C. PCT 

 

D. IL-6 

 



E. Ferritin 

 

F. NLR 

 

Supplement-10: Sensitivity analysis (A-F). Sensitivity analysis between survivor and non-survivor groups 

for levels of CRP (A), ESR (B), PCT (C), IL-6 (D), ferritin (E) and NLR (F). 



Search strategies in databases: 

Search 

engines 

Keywords Records 

PubMed 

(“COVID-19” OR “2019-nCOV” OR “SARS-COV-2” OR “severe 

acute respiratory syndrome coronavirus 2” OR “novel coronavirus 

disease” OR “COVID-19 patients” OR “novel coronavirus 2019” OR 

“coronavirus disease-2019”) AND (“erythrocyte sedimentation rate” 

OR “C-reactive protein” OR “ferritin” OR “procalcitonin” OR 

“interleukin-6” OR “interleukin-10” OR “interleukin-2R” OR “tumor 

necrosis factor-α” OR “serum amyloid A” OR “neutrophil-to-

lymphocyte ratio” OR “inflammatory markers” OR “inflammatory 

parameters”) 

598 

Europe PMC 

(“COVID-19” OR “2019-nCOV” OR “SARS-COV-2” OR “severe 

acute respiratory syndrome coronavirus 2” OR “novel coronavirus 

disease” OR “COVID-19 patients” OR “novel coronavirus 2019” OR 

“coronavirus disease-2019”) AND (“erythrocyte sedimentation rate” 

OR “C-reactive protein” OR “ferritin” OR “procalcitonin” OR 

“interleukin-6” OR “interleukin-10” OR “interleukin-2R” OR “tumor 

necrosis factor-α” OR “serum amyloid A” OR “neutrophil-to-

lymphocyte ratio” OR “inflammatory markers” OR “inflammatory 

parameters”) 

4010 

Google 

Scholar 

(“COVID-19” OR “2019-nCOV” OR “SARS-COV-2” OR “novel 

coronavirus disease” OR “COVID-19 patients” OR “novel 

coronavirus 2019” OR “coronavirus disease-2019”) AND 

(“inflammatory markers” OR “inflammatory parameters”) 

1000 
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