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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-a (G),
Ferritin (H), Serum amyloid A (1), 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-l) showing subgroup analysis of inflammatory parameters (CRP,
ESR, PCT, IL-6, IL-10, TNF-q, 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. (1, 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-1). Sensitivity analysis between severe and non-severe
groups for levels of CRP (A), ESR (B), PCT (C), IL-6 (D), IL-10 (E), TNF-o (F), ferritin (G),
SAA (H) and NLR (1).

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)

Severe Non-Severe Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% Cl
Cao Z et al. 2020 66.66 72.24 27 12.97 16 53 2.3% 1.22[0.71, 1.72] -
CenY etal. 2020 50.19 67.51 260 48.79 64.07 378 2.8% 0.02 [-0.14, 0.18] T
Chen C et al. 2020 3113 3035 92 835 1065 325 2.7% 1.33[1.09, 1.58] -
Chen Q et al. 2020 1122 1977 43 415 572 102 25% 0.60 [0.24, 0.96] -
Chen R et al. 2020 86.88 811 182 294 4141 317 27% 0.97[0.78, 1.16] -
Dreher M et al. 2020 128.26 20253 24 5631 76.86 26 2.2% 0.47 [-0.09, 1.03] I
Duan J et al. 2020 4376 3431 20 1016 1415 328 23% 2.10[1.63, 2.58] -

6413 66.1 108 18.15
59.77 558 16 14.21

2473 307 2.7%
12.88 59  21%

Feng Y et al. 2020
Fu J et al. 2020

1.15[0.92, 1.39]
1.62[1.01, 2.24]

Gao Y et al. 2020 39.37 27.68 15 1876 222 28  2.0% 0.84[0.18, 1.49]
Jang JG et al. 2020 155 8.8 23 33 6.2 87 23% 1.78[1.26, 2.30]
Khamis F et al. 2020 152.66 84.32 24 50.14 59.32 38 22% 1.45[0.87, 2.02]
Lagadinou M et al. 2020 4.78 45 48 2.64 4.8 16 22% 0.46 [-0.11, 1.03] T
Li H et al. 2020 73.02 49.59 72 3322 3221 60  2.5% 0.93[0.57,1.29]
Li J et al. 2020 484 563 89 157 224 45  2.5% 0.68[0.31, 1.05]
Li K et al. 2020 90.67  68.2 25 1411 2115 58  2.2% 1.84[1.29, 2.39]
Lo IL et al. 2020 263  3.02 4 165 316 6 11% 0.28 [-0.99, 1.56] ]
Lv Z et al. 2020 5397 5345 239 3322 4508 115 2.7% 0.410.18, 0.63]

Ortiz-Brizuela E et al. 2020 1464 6.21 29 731 79 111 24%
Qin C et al. 2020 60.81 61.32 286 33.73 3851 166 2.7%
Shahriarirad R et al.2020 44 2474 11 3333 19.79 102 21%
Shang W et al. 2020 5044 6554 139 1353 18.02 304 2.7%
Shao L et al. 2020 85.09 83.74 51 32.02 4101 104 25%
Shi J et al. 2020 47 337 16 181 20.2 69  2.2%
Spinetti T et al. 2020 164.24 128.58 9 60.76 109.31 7 14%
Sun'Y et al. 2020 40.41 558 19 106 16 44 22%
Tian J et al. 2020 59.4 5385 60 32.77 38.16 31 24%

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]

Wang G et al. 2020 4823 2533 16 1451 1676 193 22% 1.92[1.37, 2.46]

Wang L et al. 2020 79.58 30.27 4 947 1519 23  0.9% 3.84[2.31,5.38] -
Wang R et al. 2020 56.26 47.88 25 1352 1687 100 2.3% 1.63[1.15,2.12]

Wang Y et al. 2020 3725 36.76 45 1316 671 230 2.6% 1.50[1.16, 1.85]

Wang Z et al. 2020 7849 4784 12 1492 1508 51 1.8% 2.57[1.78, 3.35]

Wei X et al. (a) 2020 16.74 3656 203 37 394 394 2.8% 0.60 [0.43, 0.78]

Xie H et al. 2020 3441 4312 28 1535 2266 51 24% 0.60[0.13, 1.07]

Xu B et al. 2020 6842 5573 107 1223 1671 80  2.6% 1.280.97, 1.60]

Yang AP et al. 2020 539 601 24 201 245 69 23% 0.91[0.43, 1.39]

Yang L et al. 2020 774 4271 29 21.09 2363 171 2.4% 2.07 [1.62, 2.51] -

Yang Q et al. 2020 86.44 83 33 3284 3632 103 25% 1.04[0.62, 1.45] -

Young BE et al. 2020 69.12 19.51 6 1068 557 12 0.6% 4.70[2.70, 6.69] -
Zeng QL et al. 2020 56.54 4649 27 1499 1523 122  2.4% 1.73[1.26, 2.19] -

Zhang JJ et al. 2020 52.02 5062 55 30.18 3215 81 25% 0.53[0.19, 0.88] -

Zheng F et al. 2020 52.02 3604 30 1536 1432 131 2.4% 1.81[1.37, 2.26] -

Zheng Y et al. 2020 4963 4811 32 1293 1848 67 24% 1.17[0.72, 1.62] -

Zhu Z et al. 2020 4098 4439 16 919 1007 111 22% 1.75[1.18, 2.32]

Total (95% CI) 2623 5275 100.0% 1.14[0.97, 1.32) ¢

Heterogeneity: Tau? = 0.28; Chi2 = 409.64, df = 43 (P < 0.00001); 2 = 90% _‘4 ‘2 : ; i

Test for overall effect: Z = 12.86 (P < 0.00001) Favours [Non-Severe] Favours [Severe]



B. Erythrocyte sedimentation rate (ESR)

Severe Non-Severe Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
Chen C et al. 2020 40.65 24.85 92 258 20.85 325 7.6%  14.85[9.29, 20.41] -
Chen Q et al. 2020 4519 25.31 43 30.7 21.06 102 6.3%  14.49 [5.89, 23.09]
Dong Y et al. 2020 49.98 32.77 53 19.56 19.58 94  5.9% 30.42[20.75, 40.09] -
Feng Y et al. 2020 54.73 29.7 124 5291 4169 352 7.1% 1.82[-4.98, 8.62] I
Li J et al. 2020 33.69 30.45 89 25.71 21.44 45  6.2% 7.98 [-0.92, 16.88] T
Ortiz-Brizuela E et al. 2020  31.68 10.53 29 18.38 11.83 111 8.1%  13.30[8.88, 17.72] -
Qin C et al. 2020 37.86 30.55 286 30.81 26.92 166 7.7% 7.05 [1.64, 12.46] -
Shahriarirad R et al.2020 45.66 22.39 11 34 0.001 102 4.5%  11.66 [-1.57, 24.89] T —
Shang W et al. 2020 32,47 26.97 139 33.16 26.82 304 7.7% -0.69 [-6.09, 4.71] T
Sun'Y et al. 2020 48.83 28.56 19 21.52 20.79 44 4.2% 27.31[13.07, 41.55] -
Wang G et al. 2020 50.33 29.96 16 40.44 26.07 193  4.0% 9.89 [-5.24, 25.02] -1
Wang Z et al. 2020 35.84 18.27 13 16.29 13.78 45 55%  19.55[8.83, 30.27] -
Wu C et al. 2020 54.58 23.38 84 50.83 18.24 117 7.4% 3.75[-2.24,9.74] I
Xie H et al. 2020 45.83 30.47 28 36.14 25.33 51 4.5% 9.69 [-3.57, 22.95] -1
Yang A et al. 2020 47.57 20.2 15 36.72 26.11 99 5.2%  10.85 [-0.59, 22.29] T
Zeng QL et al. 2020 44.18 22.59 22 23.06 20.05 115 5.7% 21.12[10.99, 31.25] -
Zhu Z et al. 2020 84.7 37.95 12 66.65 40.64 97 2.3%  18.05 [-4.89, 40.99]
Total (95% Cl) 1075 2362 100.0%  12.08[8.04, 16.11] ‘
Heterogeneity: Tau2 = 47.47; Chi2 = 63.21, df = 16 (P < 0.00001); I12 = 75% f f f f
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Test for overall effect: Z = 5.87 (P < 0.00001)

C. Procalcitonin (PCT)

Favours [Non-Severe]

Favours [Severe]

Severe Non-Severe Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Cao Z et al. 2020 0.14 0.08 27 0.1 0.001 53 3.2% 0.86 [0.37, 1.34] T
Cen Y etal. 2020 0.14 0.27 228 0.1 0.1 178 3.8% 0.19 [-0.01, 0.38] ™
Chen C et al. 2020 0.07 0.03 92 0.04 0.02 325 3.7% 1.33[1.08, 1.57] -
Chen Q et al. 2020 0.05 0.03 43 0.03 0.02 102 3.5% 0.85[0.48, 1.22] -
Chen R et al. 2020 0.11 0.1 173 0.05 0.001 304 3.8% 1.00 [0.80, 1.19] -
Chen X et al. 2020 0.21 0.34 27 0.04 0.02 21 3.0% 0.65 [0.07, 1.24] o
Dreher M et al. 2020 1.85 3.39 24 0.1 0.001 26 3.0% 0.73[0.16, 1.31] -
Duan J et al. 2020 0.06 0.05 20 0.03 0.02 328 3.3% 1.32[0.86, 1.78] -
Feng Y et al. 2020 0.08 0.12 124 0.04 0.03 352 3.8% 0.60 [0.39, 0.81] -
Fu J et al. 2020 0.82 1.35 16 0.11 0.19 59 3.0% 1.11 [0.53, 1.69] -
Gao Y et al. 2020 0.05 0.06 15 0.02 0.02 28 2.8% 0.76 [0.11, 1.41] -
Huang C et al. 2020 0.21 0.25 12 0.1 0.001 27 2.7% 0.79 [0.09, 1.50] T
Jang JG et al. 2020 22 56 23 0.1 0.1 87 3.3% 0.82[0.35, 1.30] -
Li H et al. 2020 0.21 0.41 72 0.08 0.28 60 3.6% 0.36 [0.02, 0.71] I
Li J et al. 2020 0.21 0.28 89 0.06 0.03 45 3.5% 0.65 [0.28, 1.02] -
Li K et al. 2020 0.12 0.13 25 0.05 0.03 58 3.2% 0.92[0.43, 1.41] -
Lv Z et al. 2020 0.27 0.87 239 0.11 0.33 115 3.8% 0.22 [-0.01, 0.44] I
Ortiz-Brizuela E et al. 2020 0.62 0.25 29 0.07 0.05 111 2.7% 4.52[3.84, 5.19] -
Qin C et al. 2020 0.1 0.15 286 0.06 0.04 166 3.8% 0.33[0.14, 0.52] -
Shang W et al. 2020 0.12 0.15 139 0.03 0.02 304 3.8% 1.05 [0.84, 1.26] -
Spinetti T et al. 2020 0.62 0.87 9 0.2 0.18 7 2.0% 0.59 [-0.42, 1.61] T
Tian J et al. 2020 0.34 0.45 93 0.06 0.08 68 3.6% 0.80[0.48, 1.13] -
Wang R et al. 2020 0.07 0.09 25 0.03 0.03 100 3.3% 0.83[0.38, 1.28] -
Wang Y et al. 2020 0.12 0.11 45 0.04 0.02 230 3.5% 1.67 [1.32, 2.02] -
Wang Z et al. 2020 0.14 0.02 12 0.14 0.02 50 2.8% 0.00 [-0.63, 0.63] -
Wei X et al. (b) 2020 0.3 1 121 0.1 0.001 131 3.7% 0.29 [0.04, 0.54] I~
Xu B et al. 2020 0.13 0.16 107 0.03 0.02 80 3.6% 0.82[0.52, 1.12] -
Yao Q et al. 2020 1.49 3.47 25 0.19 0.18 83 3.3% 0.78[0.32, 1.24] -
Zeng QL et al. 2020 0.21 0.23 27 0.05 0.05 116 3.3% 1.47[1.01, 1.92] -
Zhang JJ et al. 2020 0.16 0.18 50 0.06 0.05 68 3.5% 0.81[0.43,1.19] -
Total (95% CI) 2217 3682 100.0% 0.88[0.68, 1.08] ’

Heterogeneity: Tauz = 0.26; Chi2 = 296.91, df = 29 (P < 0.00001); 12 = 90%
Test for overall effect: Z = 8.68 (P < 0.00001)

T T
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Favours [Non-Severe]
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Favours [Severe]




D. Interleukin-6 (IL-6)

Severe Non-Severe Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Chen C et al. 2020 28.02 20.15 92 95 9.09 325 8.6% 18.52 [14.29, 22.75] -
Chen R et al. 2020 8.47 382 162 7.64 3.09 256 9.4% 0.83[0.13, 1.53]
Chen X et al. 2020 45.76  62.24 27 15.43 21.62 21 2.2% 30.33 [5.10, 55.56] -
Dreher M etal. 2020  171.64 229.32 24 243 47.06 26 0.2% 147.34[53.83, 240.85] -
Gao Y et al. 2020 39.73 29.61 15 135 14.88 28 4.0% 26.23 [10.26, 42.20] -
LiJ et al. 2020 3252 4553 89 7.7 498 45 6.4% 24.82 [15.25, 34.39] -
Lv Z et al. 2020 4932 152.19 239 17.44 38.29 115 2.9% 31.88[11.36, 52.40] -
Qin C et al. 2020 29.97 3353 286 19.76 27.82 166 8.1% 10.21 [4.46, 15.96] -
Shao L et al. 2020 65.67 56.84 51 3459 392 104 3.7%  31.08[13.76, 48.40] -
Sun'Y et al. 2020 33.63 28.64 19 1255 10.84 44 4.9% 21.08 [7.81, 34.35] -
Tian J et al. 2020 2465 3259 97 7.07 9.3 41 7.5% 17.58 [10.50, 24.66] -
Wan S et al., 2020 37.77 7.8 21 1341 184 45 8.9% 24.36 [20.98, 27.74] v
Wang R et al. 2020 415 28.97 25 17.38 18.17 100 5.4% 24.12 [12.22, 36.02] -
Wang Z et al. 2020 86.67 116.97 7 793 6.17 36 0.2%  78.74[-7.93, 165.41] T
Wei X et al. (a) 2020 36.82 50.09 203 17.22 20.68 394 7.4%  19.60[12.41, 26.79] -
Wu C et al. 2020 8 397 84 65 185 117 9.4% 1.50 [0.59, 2.41]
Xu B et al. 2020 20.97 27.96 107 13.65 13.66 80 7.9% 7.32[1.24, 13.40] ™
Zhu Z et al. 2020 26.75 43.27 16 537 577 111 2.8% 21.38[0.15, 42.61] _'_
Total (95% CI) 1564 2054 100.0%  16.94[12.72, 21.16] ‘

Heterogeneity: Tau? = 48.97; Chi2 = 378.56, df = 17 (P < 0.00001); 12 = 96%

Test fi Il effect: Z = 7.86 (P < 0.00001 200 100 0 100 200
estfor overall effect: 2 =7.86 (P < 0. ) Favours [Non-Severe] Favours [Severe]
E. Interleukin 10 (IL-10)

Severe Non-Severe Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Lv Z et al. 2020 8.28 9.35 239 6.5 4.84 115 10.5% 1.78[0.30, 3.26] "
Qin C et al. 2020 769 469 286 57 15 166 185% 1.99 [1.40, 2.58] -
Tian J et al. 2020 6.91 4.09 67 5 0.001 21 14.8% 1.91[0.93, 2.89] ¥
Wan S et al., 2020 459 0.38 21 246 0.09 102 21.3% 2.13[1.97, 2.29] L
Wang Z et al. 2020 7.64 6.72 7 426 152 36 1.6% 3.38[-1.62, 8.38]
Wei X etal. (b) 2020 455 223 121 39 1.8 131 19.3% 0.65 [0.15, 1.15] "
Xu B et al. 2020 9.84 7.74 107 573 171 80 10.2% 4.11[2.60, 5.62] -
Zhu Z et al. 2020 6.93 6.32 16 329 1.82 111 3.8% 3.64[0.52, 6.76]
Total (95% CI) 864 762 100.0% 2.03[1.36, 2.70] ‘

1 1 1 1
Heterogeneity: Tau? = 0.54; Chi2 = 39.04, df = 7 (P < 0.00001); 12 = 82% '4 '2 0 é :l
Test for overall effect: Z = 5.96 (P < 0.00001) Favours [Non-Severe] Favours [Severe]
F. Interleukin 2R (IL-2R)

Severe Non-Severe Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Qin C et al. 2020 809.88 452.87 286 666.7 291.29 166 55.1% 143.18[74.49, 211.87] -._
Tian J et al. 2020 799.17 493.93 59 44432 181.51 20 44.9% 354.85[205.81, 503.89] L
Total (95% Cl) 345 186 100.0% 238.26 [31.90, 444.62] .
Heterogeneity: Tau? = 18896.81; Chi2 = 6.39, df = 1 (P = 0.01); I = 84% ’ ’ ’ ’

-1000 -500 0 500 1000

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

Favours [Non-Severe] Favours [Severe]




G. Tumor necrosis factor-a (TNF-ot)

Severe Non-Severe Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Lv Z et al. 2020 8.29 1332 239 13.63 2211 115 1.9%  -5.34[-9.72,-0.96]
Qin C et al. 2020 9.16 335 286 858 262 166 18.2% 0.58 [0.02, 1.14] =
Tian J et al. 2020 9.47 4.7 68 6.44 231 21 9.6% 3.03[1.54, 4.52] -
Wan S et al., 2020 295 044 21 408 159 102 19.8% -1.13[-1.49, -0.77] *
Wang Z et al. 2020 212 0.4 7 212 032 36 20.1% 0.00 [-0.31, 0.31] L
Wei X et al. (b) 2020 5.06 562 121 5.6 6.6 131 9.5% -0.54 [-2.05, 0.97] 1
Zhu Z et al. 2020 154 0.28 16 14 046 111 20.9% 0.14 [-0.02, 0.30] d
Total (95% CI) 758 682 100.0% 0.05 [-0.57, 0.68] ?
Heterogeneity: Tau? = 0.48; Chi2 = 66.64, df = 6 (P < 0.00001); I2 = 91% —1=0 55 (') é

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

Favours [Non-Severe] Favours [Severe]

H. Ferritin

Severe Non-Severe Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Chen R et al. 2020 1,147.08 1,043.89 173 556.52 460.73 279 29.8% 0.80 [0.60, 0.99] —
Khamis F et al. 2020 967.53  639.43 17 695.38 529.15 16 2.4% 0.45[-0.24, 1.14] ]
Lagadinou M et al. 2020 1,572 3,512 48 266 426 16 3.5% 0.42[-0.15, 0.99] -
LiJ et al. 2020 694.82 733.27 89 210.2 19834 45 8.4% 0.79[0.42, 1.16] -
Liu T et al. 2020 8272 9169 69 1557 1873 11 2.7% 0.77[0.13, 1.42] - -
Ortiz-Brizuela E et al. 2020 614.42 45181 29 382.84 30045 111 6.6% 0.68[0.27, 1.10] -
Qin C et al. 2020 906.9 744.12 286 556.04 404.81 166 30.5% 0.55[0.35, 0.74] —
Tian J et al. 2020 1,142.93 1,408.3 40 463.86 289.61 13 2.9% 0.54[-0.10, 1.17] ]
Wu C et al. 2020 1,201.11 1,096.56 84 46155 359.48 117 13.1% 0.97 [0.67, 1.27] -
Total (95% CI) 835 774 100.0% 0.71[0.60, 0.81] ‘
Heterogeneity: Chi? = 8.45, df = 8 (P = 0.39); 12 = 5% 51 _05.5 : 0?5 i
Test for overall effect: Z = 12.88 (P < 0.00001) Favours [Non-Severe] Favours [Severe]
I. Serum amyloid A (SAA)

Severe Non-Severe Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Chen R et al. 2020 199.07 67.37 175 15295 153.71 308 13.8% 0.36 [0.17, 0.54] -
Dong Y et al. 2020 550.73 341.55 53 14853 243.83 94 13.1% 1.41[1.04,1.79] —_
Gong J et al. 2020 4 0.001 20 1 15 104 12.2% 2.16[1.61, 2.71] -
Li H et al. 2020 173.93 53.58 72 12357 75.81 60 13.2% 0.77[0.42, 1.13] -
Liu J et al. 2020 553.77 252.74 13 68.73 89.15 27 9.6% 2.97[2.02, 3.92] - -
Wang R et al. 2020 134.76 65.54 25 87.99 11481 100 12.8% 0.43 [-0.01, 0.88] —
Xu B et al. 2020 269.19 79.51 107 100.13 144.13 80 13.3% 1.51[1.18,1.83] -
Zhang JJ et al. 2020 108 86.9 17 93.31 107.04 34 12.0% 0.14 [-0.44, 0.73] 1
Total (95% CI) 482 807 100.0% 1.16 [0.64, 1.68] ’

1 1 1 1
T T T T

Heterogeneity: Tau? = 0.50; Chi2 = 100.71, df = 7 (P < 0.00001); 12 = 93%
Test for overall effect: Z = 4.38 (P < 0.0001)
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Favours [Non-Severe]
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J. Neutrophil to lymphocyte ratio (NLR):

Severe Non-Severe Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chen R et al. 2020 11.77 1024 176 4.06 3.43 328 9.2% 7.71[6.15, 9.27] -
Ding X et al. 2020 534 5.89 15 2.04 1.22 57 6.7% 3.30[0.30, 6.30] N
Duan J et al. 2020 2.9 1.7 20 31 26 328 10.3% -0.20 [-1.00, 0.60] hl
Fu J et al. 2020 6.29 3.72 16 233 1.22 59 8.8% 3.96[2.11, 5.81] -
Gong J et al. 2020 416 367 28 208 112 161 95% 2.08[0.71, 3.45] -
Lagadinou M et al. 2020 3.98 2.9 48 3.09 2.38 16 9.5% 0.89 [-0.54, 2.32] ™
Ma J et al. 2020 518 231 20 264 137 17 9.8% 2.54[1.34,3.74] -
Qin C et al. 2020 6.31 499 286 331 232 166 10.4% 3.00[2.32, 3.68] -
Shang W et al. 2020 56 518 139 257 16 304 10.2% 3.03[2.15, 3.91] -
Yang AP et al. 2020 20.7 241 24 48 35 69 1.5%  15.90[6.22, 25.58] -
Zhang Y et al. 2020 7.58 7.04 31 228 1.29 84 7.6% 5.30[2.81, 7.79] -
Zhu Z et al. 2020 6.19 6.4 16 2.87 154 111 6.5% 3.32[0.17, 6.47] N
Total (95% ClI) 819 1700 100.0% 3.27[1.99, 4.55] ‘

1 1 1 1

Heterogeneity: Tau? = 3.97; Chiz = 111.01, df = 11 (P < 0.00001); I2 = 90% T T T §

-20 -10 0 10 20
Test for overall effect: Z = 5.01 (P < 0.00001) Favours [Non-Severe] Favours [Severe]

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-a (G), Ferritin (H), Serum amyloid A (l),
Neutrophil to lymphocyte ratio (J).



A. C-reactive protein (CRP)

Non-Survivors Survivors Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Bonetti G et al. 2020 163.02 120.32 70 80.54 98.9 74 5.4% 0.75[0.41, 1.09] -
Chen R et al. 2020 108.16  78.6 89 36 4949 410 5.6% 1.29[1.05, 1.54] -
Covino M et al. 2020 144.62 104.78 23 64.49 57.01 46 5.1% 1.04[0.51, 1.57] -
Deng Y etal. 2020 104.6 101.64 109 899 1558 116 55% 1.33[1.04, 1.62] -
Giacomelli A et al. 2020 124.16 124.95 48 54.28 6284 185 55% 0.88[0.55, 1.20] -
Huang J et al. 2020 535 477 16 247 332 283 52% 0.84[0.33, 1.35] -
Javanian M et al. 2020 11758 185.02 19 7591 1299 81 52% 0.29[-0.21, 0.79] T
Lee JY et al. 2020 13.74 7.18 20 348 4091 78  51% 1.87[1.31,2.43] -
Li J et al. 2020 696 645 42 325 425 17 5.0% 0.62[0.04, 1.19] -
Luo X et al. 2020 11413 89.54 84 1793 2456 214 55% 1.85[1.56, 2.15] -
Masetti C et al. 2020 123 104 33 8 129 196 54% 0.34[-0.03,0.71] T
Pan F et al. 2020 84.61 49.34 89 54.17 37.32 35 53% 0.65 [0.25, 1.05] _'_
Ruan Q et al. 2020 126.6 106.3 68 341 545 82 5.4% 1.12[0.77, 1.47] -
Satici C et al. 2020 142.4 105.82 55 2253 133 626 5.4% 3.69[3.35, 4.03] -
Shahriarirad R et al. 2020 35 2527 9 3428 2023 104 4.8% 0.03 [-0.65, 0.72] -
Shi S et al. 2020 122.65 96.39 62 3245 379 609 55% 1.94[1.66, 2.22] -
Tomlins J et al. 2020 85.27 56.65 20 39.17 40.09 72 51% 1.04[0.52, 1.55] -
Tu WJ et al. 2020 107.27 127.35 25 2446 292 149 53% 1.51[1.05, 1.96] -
Zhang N et al. 2020 1108  26.3 10 63 50.4 50 4.7% 0.99[0.29, 1.70] -
Total (95% CI) 891 3427 100.0% 1.18[0.80, 1.55] ’

Heterogeneity: Tau? = 0.65; Chi2 = 322.91, df = 18 (P < 0.00001); 12 = 94%

-2 0 2 4
Test for overall effect: = 6.13 (P < 0.00001) Favours [Survivors] Favours [Non-Survivors]
B. Erythrocyte sedimentation rate (ESR)
Non-Survivors Survivors Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% CI
Chen T et al. 2020 40.72 3176 113 29.69 21.84 161 16.4%  11.03[4.27,17.79] -
Chen TL et al. 2020 50.4 69.68 19 50.04 64.08 36 8.1% 0.36[-37.32,38.04]
Huang J et al. 2020 453 257 16 351 259 283 15.0% 10.20[-2.75, 23.15] T
Li L etal. 2020 86.8 335 25 20.76 2462 68 14.6% 66.04 [51.66, 80.42] -
Shahriarirad R et al. 2020 415 24.89 9 46 2193 104 13.9% -4.50[-21.30, 12.30] - T
Sun H et al. 2020 39.11 30.01 121 3846 29.26 123 16.3% 0.65 [-6.79, 8.09] -1
Wu C et al. 2020 57.02 2529 44 5401 2307 40 157%  3.01[-7.33,13.35] T
Total (95% Cl) 347 815 100.0% 12.98[-1.79, 27.75] ‘
|
T

Heterogeneity: Tau? = 334.29; Chi2 = 69.40, df = 6 (P < 0.00001); 12 = 91%
Test for overall effect: Z = 1.72 (P = 0.08)

-50
Favours [Survivors] Favours [Non-Survivors]

T
-25 0 25




C. Procalcitonin (PCT)

Non-Survivors Survivors Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Chen R et al. 2020 0.19 0.19 84 006 0.01 393 12.4% 0.13[0.09, 0.17] "
Chen TL et al. 2020 3.23 6.41 19 0.38 0.77 36 0.1% 2.85[-0.04, 5.74]
Covino M et al. 2020 0.32 0.35 18 0.08 0.14 37 8.4% 0.24[0.07, 0.41] ™
Huang J et al. 2020 03 03 16 0.2 0.6 283 8.5% 0.10 [-0.06, 0.26] "
Li J etal. 2020 0.31 0.36 42 021 0.22 17 9.0% 0.10 [-0.05, 0.25] "
Luo X et al. 2020 0.46 0.66 84 0.05 0.03 214 9.3% 0.41[0.27, 0.55] -
Pan F et al. 2020 0.27 0.24 89 0.11 0.09 35 12.0% 0.16 [0.10, 0.22] "
Shi S et al. 2020 0.74 1.09 62 0.06 0.04 609 5.4% 0.68 [0.41, 0.95] -
Sun H et al. 2020 051 065 121 0.06 0.05 123 10.2% 0.45[0.33, 0.57] -
Wang Y et al. 2020 035 043 133 0.05 0.04 211 11.6% 0.30[0.23, 0.37] "
Yang K et al. 2020 098 1.87 40 0.08 0.06 165 1.8% 0.90[0.32, 1.48] _'_
Zhou F et al. 2020 024 03 54 0.1 0.001 137 11.4% 0.14 [0.06, 0.22] "
Total (95% ClI) 762 2260 100.0% 0.26 [0.18, 0.34] ’
Heterogeneity: Tau? = 0.01; Chi2 = 72.54, df = 11 (P < 0.00001); I2 = 85% : : : :

-4 -2 0 2 4

Test for overall effect: Z = 6.22 (P < 0.00001) Favours [Survivors] Favours [Non-Survivors]

D. Interleukin-6 (IL-6)

Non-Survivors Survivors Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Chen R et al. 2020 1019 4.29 81 7.55 313 337 20.8% 2.64[1.65, 3.63] "
Ruan Q et al. 2020 11.4 85 68 6.8 361 82 20.1% 4.60 [2.43, 6.77] "
Sun H et al. 2020 9197 95.81 121 19.52 28.66 123 5.6% 72.45[54.64, 90.26] -
Tu WJ et al. 2020 110.37 105.18 25 3356 54.27 149 1.3% 76.81[34.67, 118.95] -
Wang L et al. 2020 104.6 110.99 65 1145 10.36 274 2.9% 93.15 [66.14, 120.16] -
Wang Y et al. 2020 75.12 76.67 133 17.29 259 211 82% 57.83[44.34,71.32] -
Yang K et al. 2020 1298 361 40 9.64 6.43 165 20.5% 3.34[1.85, 4.83] "
Zhou F et al. 2020 10.96 5.26 54 6.41 217 137 20.6% 4.55 [3.10, 6.00] u
Total (95% ClI) 587 1478 100.0% 15.62[10.67, 20.57] ‘

1 1 1 1

Heterogeneity: Tau? = 30.50; Chi2 = 179.39, df = 7 (P < 0.00001); I12 = 96% T ' ' i

Testf I eff 5 18(P 1 -100 -50 0 50 100
estfor overall effect: Z = 6.18 (P < 0.00001) Favours [Survivors] Favours [Non-Survivors]




E. Ferritin

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

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI IV, Random, 95% ClI
Bonetti G etal. 2020  1,380.25 1,497.22 70 8616 826.4 74 9.8% 0.43[0.10, 0.76] -
Chen R et al. 2020 1,341.74 951.15 82 611.72 496.94 370 10.9% 1.21[0.95, 1.46] -
Chen T et al. 2020 1529.09 991.84 113 542.38 453.62 161 10.7% 1.36 [1.09, 1.62] -
Covino M et al. 2020 926.09 643.99 23 817.71 680.31 46 7.5% 0.16 [-0.34, 0.66] - -
Li L et al. 2020 810 409 25 489 381 68  7.9% 0.82[0.35, 1.29] -
Masetti C et al. 2020 1,332 1,675 33 577 545 196 9.1% 0.93[0.55, 1.31] -
Ruan Q et al. 2020 12976 10309 68 614 7522 82 9.8% 0.76 [0.43, 1.10] -
Satici C et al. 2020 44067 43233 55 189.37 195.05 626 10.5% 1.12[0.84, 1.41] -
Sun H et al. 2020 1,683.84 1,117.95 121 600.86 367.57 123 10.5% 1.30[1.03, 1.58] -
Tomlins Jetal. 2020  1,070.75 1,062.17 6 545.46 607.41 21 37% 0.71[-0.22, 1.64]
Zhou F et al. 2020 1,385.19  968.13 54 566.14 492.63 137 9.7% 1.23[0.89, 1.57] -
Total (95% Cl) 650 1904 100.0% 0.95[0.74, 1.17) ’

1 1 1 1

T T T

Heterogeneity: Tau? = 0.09; Chi2 = 41.28, df = 10 (P < 0.0001); 12 = 76%
Test for overall effect: Z = 8.76 (P < 0.00001)

T
-1 -0.5 0 0.5 1
Favours [Survivors] Favours [Non-Survivors]

F. Neutrophil to lymphocyte ratio (NLR):

Non-Survivors Survivors Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
Chen R et al. 2020 15.57 10.76 87 455 392 417 16.7% 11.02 [8.73, 13.31] -
Huang J et al. 2020 133 143 16 33 43 283 12.9% 10.00 [2.98, 17.02] -
Li L et al. 2020 0.27 0.31 25 258 1.67 68 17.3% -2.31[-2.73,-1.89] "
Luo X et al. 2020 8.42 3.58 84 325 185 214 17.2% 5.17 [4.37,5.97] "
Tomlins J et al. 2020 7.36 5.58 20 6.71 6.05 72 16.4% 0.65 [-2.17, 3.47] T
Yan X et al. 2020 48.1 33.83 40 493 422 964 9.8% 43.17 [32.68, 53.66] -
Zhang N et al. 2020 18.7 16.6 10 84 75 50 9.8%  10.30[-0.20, 20.80] —
Total (95% CI) 282 2068 100.0% 8.96 [3.97, 13.95] ‘

1 1 1 1

Heterogeneity: Tau? = 37.48; Chi2 = 439.85, df = 6 (P < 0.00001); I12 = 99% T T § f
Test for overall effect: Z = 3.52 (P = 0.0004)

-50 -25 0 25 50
Favours [Survivors] Favours [Non-Survivors]

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).



A. C-reactive protein (CRP)

Severe Non-Severe Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.1.1 Sample size 2100
CenY etal. 2020 50.19 67.51 260 48.79 64.07 378 2.8% 0.02 [-0.14, 0.18] T
Chen C et al. 2020 31.13 30.35 92 835 1065 325 2.7% 1.33[1.09, 1.58] -
Chen Q et al. 2020 11.22  19.77 43  4.15 572 102 2.5% 0.60 [0.24, 0.96] -
Chen R et al. 2020 86.88 81.1 182 294 4141 317 2.7% 0.97[0.78, 1.16] -
Duan J et al. 2020 43.76 34.31 20 10.16 14.15 328 2.3% 2.10[1.63, 2.58] -
Feng Y et al. 2020 64.13 66.1 108 18.15 24.73 307 2.7% 1.15[0.92, 1.39] -
Jang JG et al. 2020 15.5 8.8 23 3.3 6.2 87 2.3% 1.78[1.26, 2.30] -
LiH etal. 2020 73.02 49.59 72 3322 3221 60 2.5% 0.93[0.57, 1.29] -
LiJ et al. 2020 4.84 5.63 89 1.57 2.24 45 2.5% 0.68[0.31, 1.05] -
Lv Z et al. 2020 5397 5345 239 33.22 45.08 115 2.7% 0.41[0.18, 0.63] -
Ortiz-Brizuela E et al. 2020 14.64 6.21 29 731 79 111 2.4% 0.96 [0.54, 1.39] -
Qin C et al. 2020 60.81 6132 286 33.73 38.51 166 2.7% 0.50 [0.31, 0.69] -
Shahriarirad R et al.2020 44 2474 11 33.33 19.79 102 2.1% 0.52[-0.10, 1.15] _'_
Shang W et al. 2020 50.44 6554 139 13.53 18.02 304 2.7% 0.93[0.72, 1.14] -
Shao L et al. 2020 85.09 83.74 51 32.02 4101 104 2.5% 0.90 [0.55, 1.25] -
Wang G et al. 2020 48.23 25.33 16 1451 16.76 193 2.2% 1.92[1.37, 2.46] -
Wang R et al. 2020 56.26 47.88 25 1352 16.87 100 2.3% 1.63[1.15, 2.12] -
Wang Y et al. 2020 37.25 36.76 45 13.16 6.71 230 2.6% 1.50[1.16, 1.85] -
Wei X et al. (a) 2020 16.74 36.56 203 3.7 3.94 394 2.8% 0.60 [0.43, 0.78] -
Xu B et al. 2020 68.42 5573 107 12.23 16.71 80 2.6% 1.28[0.97, 1.60] -
Yang L et al. 2020 77.4 4271 29 21.09 2363 171 2.4% 2.07 [1.62, 2.51] -
Yang Q et al. 2020 86.44 83 33 32.84 36.32 103 2.5% 1.04 [0.62, 1.45] -
Zeng QL et al. 2020 56.54 46.49 27 1499 1523 122 2.4% 1.73[1.26, 2.19] -
Zhang JJ et al. 2020 52.02 50.62 55 30.18 32.15 81 2.5% 0.53[0.19, 0.88] -
Zheng F et al. 2020 52.02 36.04 30 15.36 14.32 131 2.4% 1.81[1.37, 2.26] -
Zhu Z et al. 2020 40.98 44.39 16 9.19 10.07 111 2.2% 1.75[1.18, 2.32] _'_
Subtotal (95% CI) 2230 4567  65.1% 1.12[0.90, 1.33] ’

Heterogeneity: Tau? = 0.27; Chi2 = 327.48, df = 25 (P < 0.00001); 12 = 92%
Test for overall effect: Z = 10.23 (P < 0.00001)

1.1.2 Sample size <100

Cao Z et al. 2020 66.66 7224 27 1297 16 53 2.3% 1.22[0.71, 1.72] -
Dreher M et al. 2020 128.26 202.53 24 56.31 76.86 26 22% 0.47 [-0.09, 1.03] "_

Fu J et al. 2020 59.77 558 16 1421 1288 59 21% 1.62 [1.01, 2.24] -
Gao Y et al. 2020 39.37 2768 15 1876 222 28  2.0% 0.84[0.18, 1.49] -
Khamis F et al. 2020 152.66 84.32 24 5014 59.32 38 22% 1.45 [0.87, 2.02] -
Lagadinou M et al. 2020 478 45 48 264 48 16 2.2% 0.46 [-0.11, 1.03] I

LiK et al. 2020 90.67 682 25 1411 2115 58 22% 1.84[1.29, 2.39] -

Lo IL et al. 2020 263  3.02 4 165 3.16 6  1.1% 0.28[-0.99, 1.56] -

Shi J et al. 2020 47 337 16 181 202 69 22% 1.23[0.66, 1.81] -
Spinetti T et al. 2020 164.24 128.58 9 60.76 109.31 7 1.4% 0.81[-0.23, 1.85] T

sun Y et al. 2020 4041 558 19 10.6 16 44 22% 0.89 [0.33, 1.45] -

Tian J et al. 2020 59.4 5385 60 3277 3816 31 24% 0.54[0.10, 0.98] —

Wang L et al. 2020 79.58  30.27 4 947 1519 23 0.9% 3.84[2.31, 5.38] -
Wang Z et al. 2020 78.49 4784 12 1492 1508 51 1.8% 2,57 [1.78, 3.35] I
Xie H et al. 2020 3441 4312 28 1535 2266 51 24% 0.60[0.13, 1.07] -

Yang AP et al. 2020 539 601 24 201 245 69 2.3% 0.91[0.43, 1.39] -

Young BE et al. 2020 69.12 1951 6 10.68 557 12  0.6% 4.70[2.70, 6.69]

Zheng Y et al. 2020 4963 48.11 32 12.93 1848 67 2.4% 1.17 [0.72, 1.62] -
Subtotal (95% Cl) 393 708 34.9% 1.21[0.90, 1.51] ¢

Heterogeneity: Tau? = 0.32; Chi2 = 73.67, df = 17 (P < 0.00001); I2 = 77%
Test for overall effect: Z = 7.64 (P < 0.00001)

Total (95% Cl) 2623 5275 100.0% 1.14[0.97, 1.32] )
1 1 1 1

Heterogeneity: Tau? = 0.28; Chi2 = 409.64, df = 43 (P < 0.00001); I = 90% '4 '2 o é "‘
Test for overall effect: Z = 12.86 (P < 0.00001) Favours [Non-Severe] Favours [Severe]
Test for subgroup differences: Chiz = 0.22, df = 1 (P = 0.64), I2 = 0%



B. Erythrocyte sedimentation rate (ESR)

Severe Non-Severe Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.2.1 Sample size 2100
Chen C et al. 2020 40.65 24.85 92 258 20.85 325 7.6%  14.85[9.29, 20.41] -
Chen Q et al. 2020 4519 2531 43 30.7 21.06 102 6.3%  14.49[5.89, 23.09] -
Dong Y et al. 2020 49.98 32.77 53 19.56 19.58 94  5.9% 30.42[20.75, 40.09] -
Feng Y et al. 2020 5473 29.7 124 5291 4169 352 7.1% 1.82[-4.98, 8.62] -
Li J etal. 2020 33.69 30.45 89 25.71 21.44 45 6.2% 7.98 [-0.92, 16.88] T
Ortiz-Brizuela E et al. 2020 31.68 10.53 29 18.38 11.83 111 8.1% 13.30[8.88, 17.72] -
Qin C et al. 2020 37.86 30.55 286 30.81 26.92 166 7.7% 7.05 [1.64, 12.46] -
Shabhriarirad R et al.2020 45.66 22.39 11 34 0.001 102 45%  11.66 [-1.57, 24.89] T -
Shang W et al. 2020 3247 26.97 139 33.16 26.82 304 7.7% -0.69 [-6.09, 4.71] I
Wang G et al. 2020 50.33 29.96 16 40.44 26.07 193 4.0% 9.89 [-5.24, 25.02] - -
Wu C et al. 2020 54.58 23.38 84 50.83 18.24 117 7.4% 3.75[-2.24,9.74] T
Yang A et al. 2020 4757 202 15 36.72 26.11 99  5.2% 10.85[-0.59, 22.29] I
Zeng QL et al. 2020 44.18 22.59 22 23.06 20.05 115 5.7% 21.12[10.99, 31.25] -
Zhu Z et al. 2020 84.7 37.95 12 66.65 40.64 97 2.3% 18.05[-4.89, 40.99]
Subtotal (95% CI) 1015 2222 85.8% 10.96 [6.68, 15.23] ‘
Heterogeneity: Tau? = 45.28; Chi2 = 54.40, df = 13 (P < 0.00001); 12 = 76%
Test for overall effect: Z = 5.02 (P < 0.00001)
1.2.2 Sample size <100
Sun Y et al. 2020 48.83 28.56 19 21.52 20.79 44  42% 27.31[13.07,41.55] -
Wang Z et al. 2020 35.84 18.27 13 16.29 13.78 45 55%  19.55[8.83, 30.27] -
Xie H et al. 2020 45.83 30.47 28 36.14 25.33 51  45% 9.69 [-3.57, 22.95] -
Subtotal (95% CI) 60 140 14.2%  18.67[9.45, 27.90] .
Heterogeneity: Tau2 = 25.12; Chi2 = 3.20, df = 2 (P = 0.20); 12 = 38%
Test for overall effect: Z = 3.97 (P < 0.0001)
Total (95% ClI) 1075 2362 100.0%  12.08[8.04, 16.11] ‘

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

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

Test for subaroup differences: Chiz = 2.21, df = 1 (P = 0.14), 12 = 54.8%

T T
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C. Procalcitonin (PCT)

Severe Non-Severe Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Random, 95% CI IV, Random, 95% CI
1.3.1 Sample size 2100
Cen Y et al. 2020 0.14 0.27 228 0.1 0.1 178 3.8% 0.19 [-0.01, 0.38] ™
Chen C et al. 2020 0.07 0.03 92 0.04 002 325 3.7% 1.33[1.08, 1.57] -
Chen Q et al. 2020 0.05 0.03 43 0.03 0.02 102 3.5% 0.85[0.48, 1.22] -
Chen R et al. 2020 011 0.1 173 0.05 0.001 304 3.8% 1.00[0.80, 1.19] -
Duan J et al. 2020 0.06 0.05 20 003 002 328 3.3% 1.32[0.86, 1.78] -
Feng Y et al. 2020 0.08 0.12 124 0.04 0.03 352 3.8% 0.60 [0.39, 0.81] -
Jang JG et al. 2020 22 56 23 0.1 0.1 87 3.3% 0.82[0.35, 1.30] _'_
LiH et al. 2020 0.21 0.41 72 0.08 0.28 60 3.6% 0.36 [0.02, 0.71] _'_
LiJetal. 2020 0.21 0.28 89 0.06 0.03 45 3.5% 0.65 [0.28, 1.02] -
Lv Z et al. 2020 0.27 087 239 011 033 115 3.8% 0.22[-0.01, 0.44] I~
Ortiz-Brizuela E et al. 2020 0.62 0.25 29 007 005 111 2.7% 4.52[3.84,5.19] -
Qin C et al. 2020 0.1 0.15 286 0.06 0.04 166 3.8% 0.33[0.14, 0.52] -
Shang W et al. 2020 0.12 0.15 139 0.03 0.02 304 3.8% 1.05[0.84, 1.26] -
Tian J et al. 2020 0.34 0.45 93 0.06 0.08 68 3.6% 0.80[0.48, 1.13] -
Wang R et al. 2020 0.07 0.09 25 003 003 100 3.3% 0.83[0.38, 1.28] -
Wang Y et al. 2020 0.12 0.11 45 0.04 0.02 230 3.5% 1.67[1.32, 2.02] -
Wei X et al. (b) 2020 0.3 1 121 0.1 0.001 131 3.7% 0.29 [0.04, 0.54] I
Xu B et al. 2020 0.13 0.16 107 0.03 0.02 80 3.6% 0.82[0.52, 1.12] -
Yao Q et al. 2020 1.49 3.47 25 019 018 83 3.3% 0.78[0.32, 1.24] -
Zeng QL et al. 2020 0.21 0.23 27 005 0.05 116 3.3% 1.47[1.01, 1.92] -
Zhang JJ et al. 2020 0.16 0.18 50 0.06 0.05 68 3.5% 0.81[0.43, 1.19] -
Subtotal (95% CI) 2050 3353  74.4% 0.94[0.70, 1.18] ‘
Heterogeneity: Tau? = 0.29; Chi2 = 289.12, df = 20 (P < 0.00001); |12 = 93%
Test for overall effect: Z = 7.60 (P < 0.00001)
1.3.2 Sample size <100
Cao Z et al. 2020 0.14 0.08 27 0.1 0.001 53 3.2% 0.86 [0.37, 1.34] -
Chen X et al. 2020 0.21 0.34 27 0.04 0.02 21 3.0% 0.65 [0.07, 1.24] —
Dreher M et al. 2020 1.85 3.39 24 0.1 0.001 26 3.0% 0.73[0.16, 1.31] -
Fu J et al. 2020 0.82 1.35 16 0.11 0.19 59 3.0% 1.11[0.53, 1.69] -
Gao Y etal. 2020 0.05 0.06 15 0.02 0.02 28 2.8% 0.76 [0.11, 1.41] -
Huang C et al. 2020 0.21 0.25 12 01 0001 27 27% 0.79 [0.09, 1.50] T
Li K et al. 2020 0.12 0.13 25 0.05 0.03 58 3.2% 0.92[0.43, 1.41] -
Spinetti T et al. 2020 0.62 0.87 9 0.2 0.18 7 2.0% 0.59 [-0.42, 1.61] T
Wang Z et al. 2020 0.14 0.02 12 0.14 0.02 50 2.8% 0.00 [-0.63, 0.63] -1
Subtotal (95% Cl) 167 329 25.6% 0.75[0.55, 0.95] ‘

Heterogeneity: Tau? = 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: Tauz = 0.26; Chi2 = 296.91, df = 29 (P < 0.00001); 12 = 90%

2217

Test for overall effect: Z = 8.68 (P < 0.00001)
Test for subaroup differences: Chiz = 1.41, df = 1 (P = 0.23), 12=29.1%

3682 100.0%

0.88 [0.68, 1.08]

T
-4

-2 0 2

Favours [Non-Severe] Favours [Severe]




D. Interleukin-6 (IL-6)

Mean Difference
IV, Random, 95% CI

Mean Difference
IV, Random, 95% CI

Severe Non-Severe

Study or Subgroup Mean SD Total Mean SD Total Weight
1.6.1 Sample size 2100

Chen C et al. 2020 28.02 20.15 92 9.5 9.09 325 8.6%
Chen R et al. 2020 8.47 3.82 162 7.64 3.09 256 9.4%
LiJ etal. 2020 32.52 45.53 89 7.7 4.98 45 6.4%
Lv Z et al. 2020 49.32 152.19 239 17.44 38.29 115 2.9%
Qin C et al. 2020 29.97 33.53 286 19.76 27.82 166 8.1%
Shao L et al. 2020 65.67 56.84 51 3459 39.2 104 3.7%
Tian J et al. 2020 24.65 32.59 97 7.07 9.3 41 7.5%
Wang R et al. 2020 41.5 28.97 25 17.38 18.17 100 5.4%
Wei X et al. (a) 2020 36.82 50.09 203 17.22 20.68 394 7.4%
Wu C et al. 2020 8 3.97 84 6.5 1.85 117 9.4%
Xu B et al. 2020 20.97 27.96 107 13.65 13.66 80 7.9%
Zhu Z et al. 2020 26.75 43.27 16 5.37 5.77 111 2.8%
Subtotal (95% CI) 1451 1854 79.6%

Heterogeneity: Tauz = 24.71; Chi2 = 179.87, df = 11 (P < 0.00001); |12 = 94%
Test for overall effect: Z = 7.12 (P < 0.00001)

1.6.2 Sample size <100

Chen X et al. 2020 45.76 62.24 27 15.43 21.62 21 2.2%
Dreher M et al. 2020 171.64 229.32 24 24.3 47.06 26 0.2%
Gao Y et al. 2020 39.73 29.61 15 13.5 14.88 28 4.0%
Sun Y et al. 2020 33.63 28.64 19 1255 10.84 44 4.9%
Wan S et al., 2020 37.77 7.8 21 1341 1.84 45 8.9%
Wang Z et al. 2020 86.67 116.97 7 7.93 6.17 36 0.2%
Subtotal (95% CI) 113 200 20.4%

Heterogeneity: Tau? = 45.14; Chiz = 8.64, df = 5 (P = 0.12); I2 =
Test for overall effect: Z = 5.66 (P < 0.00001)

42%

Total (95% CI) 1564 2054 100.0%
Heterogeneity: Tau? = 48.97; Chi2 = 378.56, df = 17 (P < 0.00001); 12 = 96%
Test for overall effect: Z = 7.86 (P < 0.00001)

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

E. Interleukin-10 (IL-10)

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]

4141"{1

-

T
-200

-100 0]
Favours [Non-Severe]

100
Favours [Severe]

200

Severe Non-Severe Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.8.1 Sample size 2100
Lv Z et al. 2020 8.28 9.35 239 6.5 4.84 115 10.5% 1.78 [0.30, 3.26] -
Qin C et al. 2020 769 469 286 57 15 166 185% 1.99 [1.40, 2.58] -
Wan S et al., 2020 459 0.38 21 246 0.09 102 21.3% 2.13[1.97, 2.29] =
Wei X et al. (b) 2020 455 223 121 39 1.8 131 19.3% 0.65 [0.15, 1.15] -
Xu B et al. 2020 9.84 7.74 107 5.73 1.71 80 10.2% 4.11 [2.60, 5.62] -
Zhu Z et al. 2020 6.93 6.32 16 3.29 1.82 111 3.8% 3.64 [0.52, 6.76]
Subtotal (95% CI) 790 705 83.6% 2.05[1.27, 2.83] ‘

Heterogeneity: Tau? = 0.64; Chi2 = 38.71, df =5 (P < 0.00001); I? = 87%
Test for overall effect: Z = 5.15 (P < 0.00001)

1.8.2 Sample size <100

Tian J et al. 2020 6.91 4.09 67 5 0.001 21 14.8%
Wang Z et al. 2020 7.64 6.72 7 426 152 36 1.6%
Subtotal (95% CI) 74 57 16.4%
Heterogeneity: Tau? = 0.00; Chi2 = 0.32, df = 1 (P = 0.57); 12 = 0%

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

Total (95% CI) 864 762 100.0%

Heterogeneity: Tauz = 0.54; Chi2 = 39.04, df = 7 (P < 0.00001); I2 = 82%
Test for overall effect: Z = 5.96 (P < 0.00001)
Test for subaroup differences: Chi2 = 0.02, df = 1 (P = 0.89), 12 = 0%

1.91 [0.93, 2.89]
3.38[-1.62, 8.38]
1.96 [1.00, 2.93]

2.03[1.36, 2.70]

<&

T
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F. Tumor necrosis factor-a (TNF-a)

Severe Non-Severe Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% CI IV, Random, 95% CI
1.10.1 Sample size 2100
Lv Z et al. 2020 8.29 1332 239 13.63 2211 115 1.9%  -5.34[-9.72,-0.96]
Qin C et al. 2020 9.16 335 286 858 262 166 18.2% 0.58[0.02, 1.14] ™
Wan S et al., 2020 295 0.44 21 408 159 102 19.8% -1.13[-1.49, -0.77] *
Wei X et al. (b) 2020 506 562 121 56 66 131 9.5% -0.54 [-2.05, 0.97] -/
Zhu Z et al. 2020 154 0.28 16 14 046 111 20.9% 0.14 [-0.02, 0.30] r
Subtotal (95% Cl) 683 625 70.3% -0.38 [-1.23, 0.47] ‘

Heterogeneity: Tau? = 0.65; Chi2 = 50.52, df = 4 (P < 0.00001); 12 = 92%
Test for overall effect: Z=0.88 (P = 0.38)

1.10.2 Sample size <100

Tian J et al. 2020 947 47 68 644 231 21 96% 3.03 [1.54, 4.52] —
Wang Z et al. 2020 212 04 7 212 032 36 20.1%  0.00][-0.31,0.31] L
Subtotal (95% Cl) 75 57  29.7%  1.42[-1.54, 4.39] -

Heterogeneity: Tau? = 4.29; Chi? = 15.18, df = 1 (P < 0.0001); I2 = 93%
Test for overall effect: Z = 0.94 (P = 0.35)

Total (95% CI) 758 682 100.0%  0.05[-0.57,0.68] ?

Heterogeneity: Tau? = 0.48; Chi2 = 66.64, df = 6 (P < 0.00001); I2=91% 1'0 '5 L!) é 1'0
Test for overall effect: Z = 0.16 (P = 0.87) Favours [Non-Severe] Favours [Severe]
Test for subgroup differences: Chiz=1.31, df =1 (P = 0.25), I12= 23.9%

G. Ferritin

Severe Non-Severe Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% ClI
1.4.1 Sample size 2100
Chen R et al. 2020 1,147.08 1,043.89 173 556.52 460.73 279 29.8% 0.80[0.60, 0.99] &
Li J et al. 2020 694.82  733.27 89 210.2 198.34 45  8.4% 0.79[0.42, 1.16] -
Ortiz-Brizuela E et al. 2020 614.42 451.81 29 382.84 30045 111 6.6% 0.68[0.27, 1.10] -
Qin C et al. 2020 906.9 744.12 286 556.04 404.81 166 30.5% 0.55[0.35, 0.74] ——
Wu C et al. 2020 1,201.11 1,096.56 84 46155 359.48 117 13.1% 0.97 [0.67, 1.27] -
Subtotal (95% CI) 661 718 88.4% 0.73[0.61, 0.84] ‘

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 967.53 639.43 17 695.38 529.15 16  2.4% 0.45 [-0.24, 1.14] N I
Lagadinou M et al. 2020 1572 3512 48 266 426 16  3.5% 0.42 [-0.15, 0.99] -

Liu T et al. 2020 8272 9169 69 1557 1873 11  2.7% 0.77[0.13, 1.42] -
Tian J et al. 2020 1,142.93 1,408.3 40 463.86 289.61 13  2.9% 0.54[-0.10, 1.17] T
Subtotal (95% Cl) 174 56 11.6% 0.54[0.22, 0.86] e

Heterogeneity: Chiz = 0.73, df = 3 (P = 0.87); 2= 0%
Test for overall effect: Z = 3.35 (P = 0.0008)

Total (95% CI) 835 774 100.0% 0.71[0.60, 0.81] <
1 1 1

1
Heterogeneity: Chi2 = 8.45, df = 8 (P = 0.39); I2 = 5% ! ! ! !
f Il effect: Z = 12.88 (P < 0.000 * s 0 0% !
Test for overall effect: Z = 12.88 (P < 0.00001) Favours [Non-Severe] Favours [Severe]
Test for subgroup differences: Chiz = 1.18, df = 1 (P = 0.28), 12 = 15.6%




H. Serum amyloid A (SAA)

Severe Non-Severe Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
1.5.1 Sample size 2100
Chen R et al. 2020 199.07 67.37 175 152.95 153.71 308 13.8% 0.36 [0.17, 0.54] -
Dong Y et al. 2020 550.73 341.55 53 148.53 243.83 94 13.1% 1.41[1.04, 1.79] —
Gong J et al. 2020 4 0.001 20 1 1.5 104 12.2% 2.16 [1.61, 2.71] I
Li H et al. 2020 173.93 53.58 72 12357 75.81 60 13.2% 0.77 [0.42, 1.13] -
Wang R et al. 2020 134.76 65.54 25 87.99 114.81 100 12.8% 0.43 [-0.01, 0.88] —
Xu B et al. 2020 269.19 79.51 107 100.13 144.13 80 13.3% 1.51[1.18, 1.83] _'_
Subtotal (95% Cl) 452 746  78.5% 1.09 [0.55, 1.63] <o
Heterogeneity: Tau? = 0.42; Chi2 = 75.94, df = 5 (P < 0.00001); 12 = 93%
Test for overall effect: Z = 3.95 (P < 0.0001)
1.5.2 Sample size <100
Liu J et al. 2020 553.77 252.74 13 68.73 89.15 27 9.6% 2.97 [2.02, 3.92] - -
Zhang JJ et al. 2020 108 86.9 17 93.31 107.04 34 12.0% 0.14 [-0.44, 0.73] -1
Subtotal (95% CI) 30 61 21.5% 1.53 [-1.24, 4.30]

Heterogeneity: Tau? = 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) 482 807 100.0%
Heterogeneity: Tau? = 0.50; Chi2 = 100.71, df = 7 (P < 0.00001); I2 = 93%
Test for overall effect: Z = 4.38 (P < 0.0001)

Test for subaroup differences: Chiz = 0.09, df = 1 (P = 0.76), 12 = 0%

I. Neutrophil to lymphocyte ratio (NLR)

1.16 [0.64, 1.68]

Mean Difference
IV, Random, 95% CI

-2 -1 0] 1 2

Favours [Non-Severe] Favours [Severe]

Mean Difference
IV, Random, 95% CI

Severe Non-Severe

Study or Subgroup Mean SD Total Mean SD Total Weight
1.7.1 Sample size 2100

Chen R et al. 2020 11.77 10.24 176 4.06 3.43 328 9.2%
Duan J et al. 2020 2.9 1.7 20 31 26 328 10.3%
Gong J et al. 2020 4.16 3.67 28 2.08 1.12 161 9.5%
Qin C et al. 2020 6.31 4.99 286 3.31 2.32 166 10.4%
Shang W et al. 2020 56 5.18 139 257 1.6 304 10.2%
Zhang Y et al. 2020 7.58 7.04 31 228 1.29 84 7.6%
Zhu Z et al. 2020 6.19 6.4 16 2.87 1.54 111 6.5%
Subtotal (95% CI) 696 1482 63.8%

Heterogeneity: Tau? = 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 534 589 15 204 122 57 6.7%
Fu J et al. 2020 629 372 16 233 122 59 88%
Lagadinou M et al. 2020 398 29 48 3.09 238 16 95%
Ma J et al. 2020 518 231 20 264 137 17 9.8%
Yang AP et al. 2020 207 241 24 48 35 69 15%
Subtotal (95% CI) 123 218  36.2%

Heterogeneity: Tauz = 2.62; Chiz = 14.91, df = 4 (P = 0.005); 12 = 73%
Test for overall effect: Z = 3.24 (P = 0.001)

Total (95% CI) 819 1700 100.0%
Heterogeneity: Tau? = 3.97; Chiz = 111.01, df = 11 (P < 0.00001); I2 = 90%
Test for overall effect: Z = 5.01 (P < 0.00001)

Test for subaroup differences: Chiz = 0.08, df = 1 (P = 0.77), 12 = 0%

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]

¢ 'I'."II

¢
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Supplement-3: Forest plot (A-1) showing subgroup analysis of inflammatory parameters (CRP, ESR, PCT,
IL-6, IL-10, TNF-a, ferritin, SAA and NLR) by sample size in severity studies.



A. C-reactive protein (CRP)

Non-Survivors Survivors Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
1.1.1 Sample size 2100
Bonetti G et al. 2020 163.02 120.32 70 8054 98.9 74 5.4% 0.75[0.41, 1.09] -
Chen R et al. 2020 108.16 786 89 36 4949 410 5.6% 1.29[1.05, 1.54] -
Deng Y et al. 2020 104.6 101.64 109 899 1558 116 55% 1.33[1.04, 1.62] -
Giacomelli A et al. 2020 124.16 12495 48 54.28 6284 185 55% 0.88 [0.55, 1.20] -
Huang J et al. 2020 535 477 16 247 332 283 52% 0.84[0.33, 1.35] -
Javanian M et al. 2020 11758 185.02 19 7591 1299 81 52% 0.29[-0.21, 0.79] T
Luo X et al. 2020 11413 89.54 84 1793 2456 214 55% 1.85[1.56, 2.15] -
Masetti C et al. 2020 123 104 33 8 129 196 5.4% 0.34[-0.03,0.71] I
Pan F et al. 2020 84.61 4934 89 5417 3732 35 53% 0.65 [0.25, 1.05] -
Ruan Q et al. 2020 126.6 1063 68 341 545 82 54% 1.12[0.77, 1.47] -
Satici C et al. 2020 1424 10582 55 2253 133 626 5.4% 3.69[3.35, 4.03] -
Shahriarirad R et al. 2020 35 2527 9 3428 2023 104 4.8% 0.03 [-0.65, 0.72] -
Shi S et al. 2020 122.65 9639 62 3245 379 609 5.5% 1.94[1.66, 2.22] -
TuWJ et al. 2020 107.27 12735 25 2446 292 149 53% 1.51[1.05, 1.96] —
Subtotal (95% CI) 776 3164  74.9% 1.19[0.74, 1.65] ‘

Heterogeneity: Tau? = 0.73; Chi2 = 309.83, df = 13 (P < 0.00001); 12 = 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)

144.62
13.74
6.96
85.27
110.8

104.78
7.18
6.45

56.65
26.3

23
20
42
20

10
115

64.49
3.48
3.25

39.17

63

5701 46 51%
491 78 51%
425 17 50%

4009 72 51%

504 50 47%
263 25.1%

Heterogeneity: Tau? = 0.13; Chi2 = 10.18, df =4 (P = 0.04); 12=61%
Test for overall effect: Z =5.36 (P < 0.00001)

Total (95% Cl)

891

3427 100.0%

Heterogeneity: Tau? = 0.65; Chiz = 322.91, df = 18 (P < 0.00001); 12 = 94%
Test for overall effect: Z = 6.13 (P < 0.00001)
Test for subaroup differences: Chiz = 0.06, df = 1 (P = 0.81), 2= 0%

1.04[051,1.57]
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]
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T
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B. Erythrocyte sedimentation rate (ESR)

Non-Survivors Survivors Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight |V, Random, 95% CI 1V, Random, 95% ClI
1.2.1 Sample size 2100
Chen T et al. 2020 40.72 31.76 113 29.69 21.84 161 16.4% 11.03 [4.27,17.79] _'_
Huang J et al. 2020 453 257 16 351 259 283 15.0% 10.20 [-2.75, 23.15] T
Shahriarirad R et al. 2020 415 24.89 9 46 2193 104 13.9% -4.50[-21.30, 12.30] - T
Sun H et al. 2020 39.11 30.01 121 3846 29.26 123 16.3% 0.65 [-6.79, 8.09] -1
Subtotal (95% CI) 259 671 61.6%  5.43[-1.58,12.43] ‘

Heterogeneity: Tau? = 24.41; Chi2 = 6.02, df = 3 (P = 0.11); 12 = 50%
Test for overall effect: Z = 1.52 (P = 0.13)

1.2.2 Sample size <100

Chen TL et al. 2020 50.4 69.68 19 50.04 64.08 36 8.1%  0.36[-37.32, 38.04]
Li L etal. 2020 86.8 335 25 20.76 24.62 68 14.6% 66.04 [51.66, 80.42] ¥
Wu C et al. 2020 57.02 25.29 44 54.01 23.07 40 15.7% 3.01[-7.33, 13.35] "

Subtotal (95% Cly 88 144 38.4% 24.25[-24.13, 72.64] ——e

Heterogeneity: Tau2 = 1690.30; Chi2 = 50.16, df = 2 (P < 0.00001); 12 = 96%
Test for overall effect: Z = 0.98 (P = 0.33)

Total (95% CI) 347 815 100.0% 12.98[-1.79, 27.75] ‘

Heterogeneity: Tau2 = 334.29; Chi2 = 69.40, df = 6 (P < 0.00001); 12 = 91% T T i ’

Test f Il effect: Z = 1.72 (P = 0.08 0 0 » %0
estfor overall effect: 2 = 1.72 (P = 0.08) Favours [Survivors] Favours [Non-Survivors]

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

C. Procalcitonin (PCT)

Non-Survivors Survivors Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% ClI 1V, Random, 95% CI
1.3.1 Sample size 2100
Chen R et al. 2020 0.19 0.19 84 0.06 001 393 12.4% 0.13[0.09, 0.17] "
Huang J et al. 2020 03 03 16 02 06 283 85% 0.10 [-0.06, 0.26] "
Luo X et al. 2020 0.46 0.66 84 0.05 003 214 93% 0.41[0.27, 0.55] -
Pan F et al. 2020 0.27 0.24 89 0.1 0.09 35 12.0% 0.16 [0.10, 0.22] "
Shi S et al. 2020 0.74 1.09 62 006 004 609 54% 0.68[0.41, 0.95] -
Sun H et al. 2020 051 0.65 121 0.06 0.05 123 10.2% 0.451[0.33, 0.57] -
Wang Y et al. 2020 035 043 133 0.05 0.04 211 11.6% 0.30[0.23, 0.37] "
Yang K et al. 2020 0.98 1.87 40 0.08 0.06 165 1.8% 0.90[0.32, 1.48] _'_
Zhou F et al. 2020 024 03 54 0.1 0.001 137 11.4% 0.14 [0.06, 0.22] "
Subtotal (95% ClI) 683 2170 82.6% 0.28[0.19, 0.37] ‘

Heterogeneity: Tau? = 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 3.23 6.41 19 038 0.77 36 0.1% 2.85[-0.04, 5.74]

CovinoMetal. 2020 032 035 18 008 014 37 84% 0.24[0.07, 0.41] -
Li J et al. 2020 031 036 42 021 022 17 9.0% 0.10 [-0.05, 0.25] "
Subtotal (95% Cl) 79 90 17.4%  0.18[-0.04, 0.40] .

Heterogeneity: Tau? = 0.02; Chi2 = 4.79, df = 2 (P = 0.09); 12 = 58%
Test for overall effect: Z = 1.64 (P = 0.10)

Total (95% Cl) 762 2260 100.0% 0.26 [0.18, 0.34] |
1 1 1

1
Heterogeneity: Tau2 = 0.01; Chi2 = 72.54, df = 11 (P < 0.00001); 12 = 85% '4 '2 0 é "1
1Z=6. <0. ) )
Test for overall effect: Z = 6.22 (P < 0.00001) Favours [Survivors] Favours [Non-Survivors]
Test for subaroup differences: Chiz = 0.65, df =1 (P = 0.42), 12 = 0%




D. Ferritin

Non-Survivors Survivors Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% ClI 1V, Random, 95% CI
1.4.1 Sample size 2100
Bonetti G etal. 2020  1,380.25 1,497.22 70 8616 826.4 74 9.8% 0.43[0.10, 0.76] -
Chen R et al. 2020 1,341.74 951.15 82 611.72 496.94 370 10.9% 1.21[0.95, 1.46] -
Chen T et al. 2020 1,529.09 991.84 113 542.38 453.62 161 10.7% 1.36 [1.09, 1.62] -
Masetti C et al. 2020 1,332 1,675 33 577 545 196 9.1% 0.93[0.55, 1.31] -
Ruan Q et al. 2020 1,297.6 1,030.9 68 614 752.2 82  9.8% 0.76 [0.43, 1.10] -
Satici C et al. 2020 440.67  432.33 55 189.37 195.05 626 10.5% 1.12[0.84, 1.41] -
Sun H et al. 2020 1,683.84 1,117.95 121 600.86 367.57 123 10.5% 1.30[1.03, 1.58] -
Zhou F et al. 2020 1,385.19 968.13 54 566.14 492.63 137 9.7% 1.23[0.89, 1.57] -
Subtotal (95% ClI) 596 1769  80.9% 1.06 [0.84, 1.27] ‘

Heterogeneity: Tau? = 0.07; Chi2 = 27.29, df = 7 (P = 0.0003); 12 = 74%
Test for overall effect: Z = 9.80 (P < 0.00001)

1.4.2 Sample size <100

Covino M et al. 2020 926.09  643.99 23 817.71 680.31 46 7.5% 0.16 [-0.34, 0.66]
Li L et al. 2020 810 409 25 489 381 68 7.9% 0.82[0.35, 1.29]
Tomlins Jetal. 2020  1,070.75 1,062.17 6 545.46 607.41 21 3.7% 0.71[-0.22, 1.64]
Subtotal (95% CI) 54 135 19.1% 0.54[0.07, 1.00]

Heterogeneity: Tau? = 0.08; Chi2 = 3.66, df = 2 (P = 0.16); 12 = 45%
Test for overall effect: Z = 2.27 (P = 0.02)

Y

Total (95% CI) 650 1904 100.0% 0.95[0.74, 1.17]

Heterogeneity: Tau? = 0.09; Chi2 = 41.28, df = 10 (P < 0.0001); 12 = 76% '1 0'5 0 0'5 :IL
Test for overall effect: Z = 8.76 (P < 0.00001) Favours [Survivors] Favours [Non-Survivors]
Test for subaroup differences: Chiz = 3.99, df = 1 (P = 0.05), 12 = 74.9%

E. Neutrophil to lymphocyte ratio (NLR)

Non-Survivors Survivors Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI 1V, Random, 95% CI
1.6.1 Sample size 2100
Chen R et al. 2020 15.57 10.76 87 455 392 417 16.7% 11.02 [8.73, 13.31] -
Huang J et al. 2020 133 143 16 33 43 283 12.9% 10.00 [2.98, 17.02] -
Luo X et al. 2020 8.42 3.58 84 325 185 214 17.2% 5.17 [4.37,5.97] "
Yan X et al. 2020 48.1 33.83 40 493 422 964 9.8% 43.17 [32.68, 53.66] -
Subtotal (95% ClI) 227 1878 56.6%  14.94[7.70, 22.18] 0

Heterogeneity: Tau? = 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 027 031 25 258 167 68 17.3% -2.31[-2.73,-1.89 "

Tomlins Jetal. 2020  7.36 558 20 671 605 72 16.4% 0.65[-2.17, 3.47] T

Zhang N et al. 2020 187 166 10 84 7.5 50 9.8% 10.30[-0.20, 20.80] —
Subtotal (95% CI) 55 190 43.4%  0.18[-3.64, 3.99] 2 2

Heterogeneity: Tau? = 7.51; Chi2 = 9.63, df = 2 (P = 0.008); I12 = 79%
Test for overall effect: Z = 0.09 (P = 0.93)

Total (95% CI) 282 2068 100.0%  8.96 [3.97, 13.95] <

Heterogeneity: Tau? = 37.48; Chi2 = 439.85, df = 6 (P < 0.00001); 12 = 99% T T i T
Test fi Il effect: Z = 3.52 (P = 0.0004 0 2 0 2 >0

estfor overall effect: 2 = 3.52 (P = 0. ) Favours [Survivors] Favours [Non-Survivors]
Test for subaroup differences: Chiz = 12.50, df = 1 (P = 0.0004), 12 = 92.0%

Supplement-4: Forest plot (A-E) showing subgroup analysis of inflammatory parameters (CRP, ESR, PCT,
ferritin and NLR) by sample size in mortality studies.
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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
. meta trimfill, funnel

Effect-size label: Std. Mean Difference

Effect size: _meta_es
Std. Err.: _meta_se

Nonparametric trim-and-fill analysis of publication bias
Linear estimator, imputing on the left

Iteration
Model: Random-effects
Method: DerSimonian-Laird

Pooling
Model: Random-effects
Method: DerSimonian-Laird

Number of studies

= 44
observed = 44
imputed = 0

theta: Overall Std. Mean Difference

Studies theta [95% Conf. Interval]
Observed 1.145 0.970 1.319
Observed + Imputed 1.145 0.970 1.319

B. ESR
. meta trimfill, funnel

Effect-size label: Mean Diff.
Effect size: _meta_es
Std. Err.: _meta_se

Nonparametric trim-and-fill analysis of publication bias
Linear estimator, imputing on the left

Iteration
Model: Random-effects
Method: DerSimonian-Laird

Pooling
Model: Random-effects
Method: DerSimonian-Laird

Number of studies

= 22
observed = 17
imputed = 5

Studies Mean Diff. [95% Conf. Interval]
Observed 12.077 8.045 16.110
Observed + Imputed 8.419 4.167 12.672




C. PCT
. meta trimfill, funnel

Effect-size label: Std. Mean Difference

Effect size: _meta_es
Std. Err.: _meta_se

Nonparametric trim-and-fill analysis of publication bias
Linear estimator, imputing on the left

Iteration
Model: Random-effects
Method: DerSimonian-Laird

Pooling
Model: Random-effects
Method: DerSimonian-Laird

Number of studies

= 30
observed = 30
imputed = 0

theta: Overall Std. Mean Difference

Studies theta [95% Conf. Interval]
Observed 0.881 0.682 1.080
Observed + Imputed 0.881 0.682 1.080

D.IL-6
. meta trimfill, funnel

Effect-size label: Mean Diff.
Effect size: _meta_es
Std. Err.: _meta_se

Nonparametric trim-and-fill analysis of publication bias
Linear estimator, imputing on the left

Iteration
Model: Random-effects
Method: DerSimonian-Laird

Pooling
Model: Random-effects
Method: DerSimonian-Laird

Number of studies

= 24
observed = 18
imputed = 6

Studies Mean Diff. [95% Conf. Interval]
Observed 16.938 12.717 21.160
Observed + Imputed 14.589 10.624 18.554




E. NLR
. meta trimfill, funnel

Effect-size label: Mean Diff.
Effect size: _meta_es
Std. Err.: _meta_se

Nonparametric trim-and-fill analysis of publication bias
Linear estimator, imputing on the left

Iteration Number of studies = 12
Model: Random-effects observed = 12
Method: DerSimonian-Laird imputed = 0
Pooling
Model: Random-effects
Method: DerSimonian-Laird
Studies Mean Diff. [95% Conf. Interval]
Observed 3.271 1.992 4.550
Observed + Imputed 3.271 1.992 4,550

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.
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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
. meta trimfill, funnel

Effect-size label: Mean Diff.
Effect size: _meta_es
Std. Err.: _meta_se

Nonparametric trim-and-fill analysis of publication bias
Linear estimator, imputing on the left

Iteration Number of studies = 14
Model: Random-effects observed = 12
Method: DerSimonian-Laird imputed = 2
Pooling
Model: Random-effects
Method: DerSimonian-Laird
Studies Mean Diff. [95% Conf. Interval]
Observed 0.262 0.180 0.345
Observed + Imputed 0.250 0.165 0.334
B. Ferritin
. meta trimfill, funnel
Effect-size label: Std. Mean Difference
Effect size: _meta_es
Std. Err.: _meta_se
Nonparametric trim-and-fill analysis of publication bias
Linear estimator, imputing on the right
Iteration Number of studies = 11
Model: Random-effects observed = 11
Method: DerSimonian-Laird imputed = 0
Pooling
Model: Random-effects
Method: DerSimonian-Laird
theta: Overall Std. Mean Difference
Studies theta [95% Conf. Interval]
Observed 0.955 0.741 1.168
Observed + Imputed 0.955 0.741 1.168

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



given named study is omitted
fimate | Upper CI Limit

Meta-analysis estimates,
| Lower CI Limit OEs
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Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate | Upper CI Limit
ChenC etal. [ O
Chen Q et al.
Dong Y et al.
Feng Y etal.
LiJetal
Ortiz-Brizuela E et al.
Qin C etal.
Shahriarirad R et al.
Shang W et al.
SunY etal.
Wang G et al.
Wang Z et al.
Wu C et al.
Xie H etal.
Yang A et al.
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Zhu Z et al.
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Meta-analysis estimates, given named study is omitted
| Lower CI Limit CEstimate | Upper CI Limit

Meta-analysis estimates, given named study is omitted
| Lower Cl Limit OEstimate | Upper CI Limit

Chen C et al.
Chen R et al.
Chen X et al.
Dreher M et al.
Gao Y et al.
LiJetal.

LvZ etal.

Qin C et al.
Shao L et al.
SunY etal.
Tian J et al.
Wan S et al.
Wang R et al.
Wang Z et al.
Wei X et al. (a)
Wu C et al.
XuBetal.

Zhu Z et al. TN G ST

|
11.34 12.72




Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate | Upper CI Limit

Lv Z et al. |

Qin C et al.

Tian J et al.

Wan S et al.

Wang Z et al.

Wei X et al. (b)

XuB etal.

Zhu Z et al.

Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate | Upper CI Limit

Lv Z et al.

Qin Cetal.

Tian J et al.

Wan S et al.

Wang Z et al.

Wei X et al. (b)

Zhu Z et al.

-0.90




G. Ferritin

Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate | Upper CI Limit
ChenR et al.
Khamis F et al.
Lagadinou M et al.
LiJetal
LiuTetal.
Ortiz-Brizuela E et al.
Qin C et al.

Tian J et al.

Wu C et al.

Meta-analysis estimates, given named study is omitted
| Lower CI Limit QOEstimate | Upper CI Limit

ChenRetal. | = | e D T

Dong Y et al.

Gong J et al.

LiHetal.

Liu J et al.

Wang R et al.

XuBetal

Zhang JJ et al.




Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate | Upper CI Limit

Chen R et al.
Ding X et al.

Duan J et al.
FuJetal.

Gong J et al.
Lagadinou M et al.
Ma J et al.

Qin C et al.

Shang W et al.

Yang AP et al.
Zhang Y et al.

Zhu Z et al.

Supplement-9: Sensitivity analysis (A-1). Sensitivity analysis between severe and non-severe groups for
levels of CRP (A), ESR (B), PCT (C), IL-6 (D), IL-10 (E), TNF-a (F), ferritin (G), SAA (H) and NLR (I).



Bonetti G et al.
ChenR et al.
Covino M et al.
Deng Y et al.
Giacomelli A et al.
Huang J et al.
javanian M et al.
Lee JY et al.
LiJetal.

Luo X et al.
Masetti C et al.
Pan F et al.

Ruan Q et al.
Satici C et al.
Shahriarirad R et al.
ShiSetal.
Tomlins J et al.
Tu WJ et al.
Zhang N et al.

Chen T et al.

Chen TLetal.

Huang J et al.

LiLetal

Shahriarirad R et al.

Sun H et al.

Wu C et al.

Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate | Upper CI Limit

|
0.74 0.80 . 1.55 1.61

Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate | Upper CI Limit

-6.67

|
-1.79 27.75 33.56




Meta-analysis estimates, given named study is omitted
| Lower Cl| Limit OEstimate | Upper CI Limit

Chen R et al.
Chen TL et al.
Covino M et al.
Huang J et al.
LiJetal
Luo X et al.
Pan F et al.
ShiSetal
SunHetal.
Wang Y et al.
Yang K et al.

Zhou F et al.

Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate Upper CI Limit

Chen R et al.

Ruan Q et al.

SunHetal.

Tu WJ et al.

Wang L et al.

Wang Y et al.

Yang K et al.

Zhou F et al.

15.62




E. Ferritin

Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate | Upper ClI Limit

Bonetti G et al.
ChenR et al.
ChenTetal.

Covino M et al.

LiLetal.

Masetti C et al.
Ruan Q et al.
Satici C et al.

SunH et al.

Tomlins J et al.

Zhou F et al.

Meta-analysis estimates, given named study is omitted
| Lower CI Limit OEstimate | Upper CI Limit

Chen R etal.

Huang J et al.

LiL etal.

Luo X et al.

Tomlins J et al.

Yan X et al.

Zhang N et al.

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-o” 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-a” 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




@& PRISMA 2009 Checklist

Section/topic

# Checklist item

Reported
on page #

TITLE
Title 1 | Identify the report as a systematic review, meta-analysis, or both. Title
page

ABSTRACT

Structured summary 2 | Provide a structured summary including, as applicable: background; objectives; data sources; study eligibility criteria, | 1, 2
participants, and interventions; study appraisal and synthesis methods; results; limitations; conclusions and
implications of key findings; systematic review registration number.

INTRODUCTION

Rationale 3 | Describe the rationale for the review in the context of what is already known. 2,3

Objectives 4 | Provide an explicit statement of questions being addressed with reference to participants, interventions, comparisons, | 3
outcomes, and study design (PICOS).

METHODS

Protocol and registration 5 | Indicate if a review protocol exists, if and where it can be accessed (e.g., Web address), and, if available, provide 3
registration information including registration number.

Eligibility criteria 6 | Specify study characteristics (e.g., PICOS, length of follow-up) and report characteristics (e.g., years considered, 3-5
language, publication status) used as criteria for eligibility, giving rationale.

Information sources 7 | Describe all information sources (e.g., databases with dates of coverage, contact with study authors to identify 3,4
additional studies) in the search and date last searched.

Search 8 | Present full electronic search strategy for at least one database, including any limits used, such that it could be 4
repeated.

Study selection 9 | State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable, 4 5
included in the meta-analysis).

Data collection process 10 | Describe method of data extraction from reports (e.g., piloted forms, independently, in duplicate) and any processes 5
for obtaining and confirming data from investigators.

Data items 11 | List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and 5
simplifications made.

Risk of bias in individual 12 | Describe methods used for assessing risk of bias of individual studies (including specification of whether this was 5,6

studies done at the study or outcome level), and how this information is to be used in any data synthesis.

Summary measures 13 | State the principal summary measures (e.g., risk ratio, difference in means). 6,7

Synthesis of results 14 | Describe the methods of handling data and combining results of studies, if done, including measures of consistency 6,7
(e.g., 13 for each meta-analysis.
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Checklist item
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on page #

Risk of bias across studies 15 | Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective 6,7
reporting within studies).

Additional analyses 16 | Describe methods of additional analyses (e.g., sensitivity or subgroup analyses, meta-regression), if done, indicating | 6, 7
which were pre-specified.

RESULTS

Study selection 17 | Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions at 7, Figure
each stage, ideally with a flow diagram. 1

Study characteristics 18 | For each study, present characteristics for which data were extracted (e.g., study size, PICOS, follow-up period) and | 7, Table
provide the citations. 1

Risk of bias within studies 19 | Present data on risk of bias of each study and, if available, any outcome level assessment (see item 12). 8, Table

1

Results of individual studies 20 | For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each 8-11
intervention group (b) effect estimates and confidence intervals, ideally with a forest plot.

Synthesis of results 21 | Present results of each meta-analysis done, including confidence intervals and measures of consistency. 8-11

Risk of bias across studies 22 | Present results of any assessment of risk of bias across studies (see Item 15). 12

Additional analysis 23 | Give results of additional analyses, if done (e.g., sensitivity or subgroup analyses, meta-regression [see Item 16]). 11-13

DISCUSSION

Summary of evidence 24 | Summarize the main findings including the strength of evidence for each main outcome; consider their relevance to 13-17
key groups (e.g., healthcare providers, users, and policy makers).

Limitations 25 | Discuss limitations at study and outcome level (e.g., risk of bias), and at review-level (e.g., incomplete retrieval of 17
identified research, reporting bias).

Conclusions 26 | Provide a general interpretation of the results in the context of other evidence, and implications for future research. 17, 18

FUNDING

Funding 27 | Describe sources of funding for the systematic review and other support (e.g., supply of data); role of funders for the NA

systematic review.

From: Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med 6(7): €1000097.
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