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[ Abstract] Background At present, there is still a lack of large—scale clinical research and evidence—based

medical evidence to prove the correlation between inflammation markers and COVID-19 patients’ condition.Objective To
analyze the correlation between inflammation markers and COVID-19 patients” condition, in order to improve the clinical
diagnosis and treatment of COVID-19.Methods The PubMed, Scopus, Web of Science, Embase, CNKI, Wanfang Data,
VIP and CBM were searched to identify studies published between January 1, 2020 and May 5, 2020 that assayed inflammatory
markers in COVID-19 patients. Stata 12.0 software was used for meta—analysis.While blood cell ( WBC) , C-reactive protein
(CRP) , procalcitonin (PCT) , erythrocyte sedimentation rate ( ESR) , interleukin-6 (IL-6) , interleukin—10 ( IL-
10) and tumor necrosis factor—-a ( TNF-a ) were compared between mild group and severe group.WBC, CRP, PCT,
ESR and IL.-6 were compared between death group and survival group.Results A total of 45 studies were included, involving
7 834 COVID-19 patients.Meta—analysis results showed that, the WBC (WMD=1.02, 95%CI (0.66, 1.39) ), CRP
( WMD=33.56, 95%CI (26.10, 41.01) ], PCT [ WMD=0.08, 95%CI (0.05, 0.11) ], ESR [ WMD=10.62, 95%CI
(5.58, 15.67) ), 1L-6 [ WMD=29.51, 95% CI (19.29, 39.74) ], and IL-10 [ WMD=2.13, 95%CI (1.97, 2.28) ]
in the severe group were higher than those in mild group ( P<0.05) . WBC [ WMD=4.03, 95%CI (3.56, 4.50) ), CRP
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( WMD=74.18, 95% CI (56.63, 91.73) ), PCT [ WMD=0.26, 95% CI (0.11, 0.42) ) , ESR [ WMD=10.94,
95% CI (4.79, 17.09) ), and IL-6 [ WMD= 59.88, 95%CI (19.46, 100.30) ] in death group were higher than those in

survival group ( P<0.05) .Conclusion FElevated inflammation markers may be risk factors for COVID-19 patients’ aggravation

or death.Therefore, monitoringthese markers may allow early identification or even prediction of disease progression.
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Figure 1 Flow chart and results for literature screening
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Table 2 Meta analysis results for comparison of inflammatory markers between mild group and severe group

St AR () R () o TRy Mew TR
P{E F (%) WMD (95%CI ) P1H
WBC 32 5762 <0.001 73.9 FEAL A3 A A 1.02 (0.66, 1.39) <0.001
CRP 27 4193 <0.001 92.7 FEATL A3 A A 33.56 (26.10, 41.01) <0.001
PCT 23 3 864 <0.001 89.8 FEATL A8 R A AR 0.08 (0.05, 0.11) <0.001
ESR 12 2810 <0.001 73.7 FiEATL A8 R A A 10.62 (5.58, 15.67) <0.001
1.-6 10 1360 <0.001 90.8 FiEAT L3 R A A 29.51 (19.29, 39.74) <0.001
1L-10 5 881 0.639 0 [#] 7 AN AR 2.13 (1.97, 2.28) <0.001
TNF- « 5 821 <0.001 91.3 FiEAT L85 R A 76 0.04 (-0.51, 0.59) 0.887

H: WMD= finAuA 2
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Table 1 Basic features and quality assessment of the involved literatures

s wim THE o oot It () iR JOR

HUANGCL Y 20000124 41 b FRHERTS BHAEL COVID-19 ¥ 49 (41-58) WBC 7
WANS 0 2000-04-16 123 A DRIBHERR RAMER COVID-19 i 8121316612156 IL-10, TNF-o 8
OINCTST 2000-03-12 452 SR FIRHERRS BRI COVID-19 ¥ 52.1+15.1/60.3 £ 13.4 WBC, CRP, PCT, ESR, IL-6, IL-10, TNF-« 8
GAOY "1 200-03-17 43 MR RARFER COVID-19 7 452477430 140 WBC, CRP, PCT, IL-6 6
W 2000-03-18 95 WUPDEBBIS B, BIURMGEL COVID-19 BH 4555860567 +39.8/66.3 282 WBC, PCT 7
EEMIPT 2000-04-14 S0 M EIEHER BRAER COVID-19 3 46.6+163/53.710.1 WBC, CRP, PCT 8
LUWET 2000-0-8 79 SO BEIEER BARIREA COVID-19 7 38(33, 57) WBC, CRP, PCT, ESR 7
AT 2000-00-27 164 BORDEBHERG  BEL TEAGEY COVID-19 HiF MR WBC, PCT 8
DENGY ' 2020-03-20 225 AR FHRABET: COVID-19 % 43418068 +9 WBC, CRP 8
ZHOUF™T 2000-03-11 191 £ FIEHERTS: TEREAIBEL: COVID-19 % 56 (46~67) WBC, PCT, IL-6 8
CHENT'™  2000-03-26 274 Muefplitipfs TFRABET: COVID-19 Ji# 62 (44~70) WBC, CRP, PCT, ESR, IL-6 7
WANGY'™'  2020-04-08 344 HUPLEIBHRI TERRIFET: COVID-19 f% 52-T2 WBC, CRP, PCT, 1.6 7
Bk 00 2000-03-12 463 AU DRBHER BRAER COVID-19 7 15-90 WBC, CRP, PCT, ESR 7
WANGD 217 2020-02-08 138 Sl LRSS BHAEL COVID-19 ¥ 56 (42-68) WBC 7
EE2 20000306 223 D RELERIY BRAER COVID-19 46.5+16.0 WBC, PCT 9
Bl 30 2000-02-25 79 MUhDRBHER RIRIER COVID-19 # 450166 WBC, CRP 6
b 20000326 62 WUPLEFMAG  BE, EURAGEY COVID-19 B 518+ 135 WBC 6
CUANWI™Y 2000-02-28 1099 ZHOMBImG 8, THAGET COVID-19 £% 40 WBC 9
QIANGOQ 2" 200-03-17 88 ZrfublitkHfs BRAER COVID-19 % 50.0 (36.5~57.0) WBC, CRP 9
LK™ 2000-02-29 83 SRR RAMTER COVID-19 i 4555123 WBC, CRP, PCT 7
ZHANG)) ™ 2020-02-19 140 M DRIBHERR RAMER COVID-19 JiF 570 WBC, CRP, PCT, TNF-a 7
Bt 200-03-17 91 HURDEEERR B, SEAHEY COVID-19 % 416156 WBC 7
AFEOT0000-03-26 80 M EIFHER IR COVID-19 # 478+195 WBC, CRP, PCT, ESR 7
ROV 2000-04-00 62 BURDFBHERG AL TEAGEL COVID-19 HiF 49£37/59+31 WBC, CRP, PCT 6
LT 2000-03-31 90 EURDEBHERG AL SEAGEL COVID-19 HE 517186 WBC, CRP, PCT 7
XEHS™ 2000-04-02 79 Ml BIEHER R COVID-19 ¥ 60 (48~66) WBC, CRP, ESR 7
BEA Y 2000-03-00 112 SRR ERIIRE A COVID-19 % 62 (55, 67) WBC, PCT 7
et 0 200-0-1 54 BURLEERMERRE B BRI COVID-19 438~69.0 WBC, CRP, PCT, ESR 6
Bl 2000-03-18 292 Mepu EIEER AR COVID-19 #% 4871570655157 WBC, CRP, PCT, ESR 9
FELTTT O 2000-02-29 55 R REER RAIRITR COVID-19 539171 WBC 6
HARMUS O 2000-04-07 63 iR REERI IRRIRITR COVID-19 4 623+ 15.1/64.6+ 149 WBC 6
MEED 200-04-02 340 FURDEBHERG  BE, SEAHEL COVID-19 B NR WBC, CRP, PCT, ESR 7
T 2000-04-16 110 M BIFER FERBET: COVID-19 fi NR WBC, PCT, ESR 7
FENGY ' 2000-04-10 476 MUhOEBHTIR  BE, BUAGEL COVID-19 B NR WBC, CRP, PCT, ESR 8
CALQ ™' 2020-04-02 298 AL R BRAER COVID-19 % 4.7+18.7/61.5£7.6 WBC, CRP, PCT, ESR, IL-6 6
ZHENGF '™ 2000430 161 HeppBHER AT COVID-19 i 4071506565+ 152 WBC, CRP 7
AT 2000-04-13 40 WUPOBERIG  BRL ERRGER COVID-19 £ NR WBC, PCT, IL-6 8
WANGL'™® 2020-03-30 339 B EEHBI TR RIBET: COVID-19 %% 68.7£75/763£99 WBC, PCT, 1L-6 7
TUWJTT 2000-04-06 174 L RERERG FHRABET COVID-19 % 500187713216 WBC, 11-6 8
CHENX 77 2000-04-17 48 HSPLEFMTE  #8. ERAGTH COVID-19 8% 528+ 1420637+ 152796+ 126 WBC, PCT, 11-6 6
WANGZL ™) 2020-03-16 69 Bl RIS BEREAE COVID-19 40,0+ 14.5/69.8 + 12.4 WBC, CRP, PCT, ESR, IL-6, IL-10, TNF-a 7
AT 200-0421 50 BB B TERGER COVID-19HF 6232 106/658+ 11.1/724£85 WBC, 1L-10 6
WEEE O 2000-04-21 56 MU DRIBHERR THGHIBET: COVID-19 648+ 123/69.7 £ 13.0 WBC, ESR 8
ZHUZDY 2000-04-22 127 et RRIRITR COVID-19 4 49.95+15.52/57.50 £ 11.70 WBC, CRP, ESR, IL-6, IL-10, TNF-a 8
FEES O 2000-04-28 10 FURDEBHERG R, SEAGEL COVID-19 B 63911177 CRP, ESR, IL-6, IL-10 7

: COVID-19= Bl RIm sefili & , WBC= [I4NAEIT4EL, 1L-10= (1413 10, TNF- o= MEISEHT o, CRP=C W E[1, PCT= 55,
ESR= £ZLYIHATIIER, 11L-6= FNE 6, NOS= 4l FHi/R - BAIERTE; NR A SCH IR
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Table 3 Meta analysis results for comparison of inflammatory markers between death group and survival group

- GuiT2f S A 4o 2 Meta 734285
SlERErR ANASGER (R FEAHEE () B AR
P{H (%) WMD (95%CI ) P{H
WBC 7 1657 0.122 40.4 [ 5 5V A 4.03 (3.56, 4.50) <0.001
CRP 7 1522 <0.001 76.4 BEWLAL AT 74.18 (56.63, 91.73) <0.001
PCT 5 1258 <0.001 93.2 BEHLON S 0.26 (0.11, 0.42) 0.001
ESR 3 440 0.902 0 FERVAR 10,94 (4.79, 17.09) <0.001
1L-6 5 1322 <0.001 98.0 BEBLACW RS 59.88 (19.46, 100.30) 0.004
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