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(AST) , Jx % (Urea) JWLEF (Cr) B 47 & C(Cys-O) & B T (Cl ) KR Frdk, £ 57 A 43t 5 &L (P<C0.05),
CRP.PCT #= 1L-6 % 1k 4k Bt 4 b & 52 COVID-19 & & ¢ vh & F @ AR (AUC) 4 5 4 0. 825.0. 746.,0. 756,
CRP %5 11-6 B &-Haml 69 4 B 2 A6 42, AUC 4 0,851, ZHE A 85.42% 4 F & 4 73.23% ., #&i® COVID-
198 FEFTMOANERXERHSAET MEREEF RS ANBAFALILLZE RTIIMREES., KEMHIF
CRP.IL-6 #§B&A-Aaml =T A T 2% 5194 7 £ 72 COVID-19,
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Characteristics and application of biochemical and inflammatory indicators in COVID-19 patients
LYU Ning ,LU Jiagang ,LUO Shasha , XIAO Yanyu ,WU Chi ,ZHANG Wenping QU Jiuxin
(Department of Clinical Laboratory , Third People’s Hospital of Shenzhen
Shenzhen ,Guangdong 518020,China)

Abstract : Objective To analyze the Corona Virus Disease 2019 (COVID-19) patients’ biochemical and in-
flammatory indicators on the first day of admission,as well as the changes in related indicators of patients
with different clinical types and their value in early diagnosis. Methods Clinical data of 246 COVID-19 patients
from December 2019 to February 2020 were retrospectively analyzed. According to the diagnostic criteria, patients were
divided into mild group (2 =198) and severe group (n=48). The biochemical and inflammatory indexes of differ-
ent groups of patients were compared and analyzed,and the value of inflammatory indicators were evaluated in
identification the clinical types. Results Levels of C-reactive protein (CRP),procalcitonin (PCT) ,interleukin
(IL)-6, total protein (TP),albumin (ALB),gamma glutamyltranspeptidase (GGT) ,direct bilirubin (DBIL),
creatine kinase isoenzyme (CK-MB) ,lactate dehydrogenase (LDH) ,aspartate aminotransferase (AST),Urea,
creatinine (Cr),Cystatin C (Cys-C) and chloride ion (Cl” ) between the two groups had statistical signifi-
cances (P<C0. 05). AUC of single detection of CRP,PCT and I1.-6 in diagnosis severe COVID-19 were 0. 825,
0.746 and 0.756. The combined detection of CRP and IL.-6 had the best diagnostic value, AUC was 0. 851,
sensitivity was 85. 42 % and specificity was 73. 23%. Conclusion The biochemical and inflammatory indicators
in the early stage of patients with COVID-19 are mostly normal,while the changes of the indicators in severe
patients is obvious,and the degree of damage in high. The combined detection of CRP and 11.-6 can be used to
differentiate severe COVID-19.
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S 28 SRR 6 T 96 il 8 (COVID-19) Y 955 JBL A4 g 397
IR G 7 (SARS-CoV-2) , iZ% 9k i) 5 & M 47 B ik
SR B B O 1 1 58 N e DA R Il R AR AR R 56 4
Sk TR PR AG: 365 1) 2 B2 4 B 4 » AT L e e Ak A
BIUIRAS Bt R IE B E 4 22 B0 28 B 00 T RE X L E
F153 T AT T A s 1) A Ak ik el 0 & A i e
g As {6 . SARS-CoV-2 X A [/ %8 B 14 301 43 5 11
PRI VA G, bR 5 8O 98 L 38 23 B 43 0 Ok JHF O
B E S 22 A 2 L BOMT O B9 AR R R AR SR R
BB EML, EA S E AR A AR
EUY L REERRER B C RV R A (CRP) B 45 % R
(PCT) . 41 g A & (1L)-6 -t Al 76 5% 15 WL 5 T i
T b S AL AR A SR e 15 R R B L (H T Y
WFTEAEAERE A B B /L, FORE BB 3 o b /0 O T R
e FUI () A8 L0 R AIE 45 1)

AR AN H X 246 ] COVID-19 i i2 & Y

»

BT AS R IR 40 8 B8 A A B 5 B IR AT 27
T B A AT bR AR E 48 bR s T B 45 28 3R COV-
ID-19 g3 Y FUIH 9 A Ak R E $8 b A8 A RRAE 5 I
AR R T0) A 4 S 1 e o i R AT B S P
ZE 10 56 B2 W A A3 BT I R 6 AN [R) f 3 i AT A
FEPPAL . T AR FERIDIR A SE IS HEVR T .

1 #RGHE

1.1 — Rk BB P53 B 2019 4F 12 H & 2020
4R 2 ATEARBEAEBEHY 246 ) COVID-19 #ii2 B # N
FIE T4, b 55 119 i, 4F i 2 ~81 &, W 4F ik
44,0 % 540 127 ) AEHE 1~72 % R ALAE RS 45.0 %,
MR A8 3 95 195 » 8 250 R 5 R AR 5 ) S R A
198 i, Horp 42 A0 7 f5] 558 AL 191 ] 5 8 o A R A
AU E 4y R EAEAL L 3L 48 i), Hoh FH AL 36 £ fg d A
12 5, 246 1) 8 F WA GG PR BT R LR 1.

*®1 246 il COVID-19 8 Bl Bk % 1

i iy P (Y] BIHHELn (Y0 ]
W emen Ty i A BIE UM MR It
BAk 246 4405 119(48.4)  127(51.6) 13(5.3) 33(13.4) 5(2.0) 100. 23(9.3)
R 198 40.0  86(43.4) 112(56. 6) 11¢5.6) 25(12. 6) 5(2.5) 100. 5 21(10. 6)
TR 48 56.5  33(68.8) 15(31. 2) 2(4.2) 8(16.7) 0€0.0) 00. 0) 2(4.2)
- ) FEREAR 2 (0] AR L2 ()]
& DL NE S - W ] e L 1A % /R kK iR 2 o
WPk 246 169(68.7)  89(36.2) 13(5.3) 1004, 1) 11¢4.5) 6(2.4) 166(67. 5) 80(32.5)
R 198 125(63.1)  64(32.3) 7(3.5) 9(4.5) 7(3.5) 3(1.5) 134(67. 7 64(32.3)
TR 48 4401 T 25(52.1) 6(12.5) 12, D 4(8.3) 3(6.3) 32(66.7) 16(33.3)

1.2 Wi AR e SRS AT G OB B 5 AR 75 IR
ety il A2 9T O % GRAT 75 O™ M2 bs il &
TR R A TN . o AR M . (1) 2 80 I PRORE R 42 6
AR R UM R R B, (2) Ml R, HoA & B IR 3
SEREIR AR T LR KB, () EALL A LR AT
fal — S5 BV AT 2 W, 8 B ACAE W R 01 238 =30 IR/ 4
FECR AT, i S B << 93%; h Bk I & 4y R
(PaO,) /W A M ¥ (Fi0,) <300 mm Hg. ffi#Bi¥ 4
UL R 24~48 h G A I I HE R > 50 %0 i R A
B, OfEHEM FEUTHELZ &2, B3R
WP 2 vy, HL75 AU 5 0 3K 5 s B 0T LA 25
IRE R ICU W Piayr .

1.3 ik TAERET AL E B RRE S 1k
I, 26 B0 43 5 I8 J5 R 27 T4 b, AL 4G 5 OE 15
b : CRPPCT 1L-6 ; I U] BE A I 48 47 - SR F1 (TP,
HHEAALB) (R & A (PA) | 6 M 85 1R 8§ (ALP) |
R TR AR B W (ALT) L v-45 Fie Ik 5% K (GGT) |

JE B BE B (CHE) . B 040 R (TBIL), M4 &
(DBIL) , & iH 71 2 CTBA) 5 .0 UG A DU 45 Fr 4 30 AL
i S CCKO L JULIRR I8 I [7) T2 (CK-MIB) | LR it il
(LDH) (R ['14 2 W2 2 H % #% Wl CAST) 5 1L f5 45 I 45
B =B H 0 CTG) L 8 0 [ BE CCHOL) 5 5 ) 6 46 I
Fe bR R (UA) L JR & (Urea)  WLEF (Co) B0 £ C
(Cys-C) B /NERE IS R (eGFR) 5 H fiff Jo 4G I 45 # < 41
BFED ME T Na ) E B FCl ), £Ens
LG E R : CRP<<8 mg/L.,PCT<C0. 1 ng/mL,IL-6
0~7 pg/mL, TP 65~85 g/L,ALB 40~55 g/L,PA
200~400 mg/L,ALP 45~125 U/L,ALT 0~45 U/
L.GGT 0~49 U/L,CHE 5 000~12 000 U/L, TB
1.7~21.0 pmol/L,DB 1. 7~6. 8 pmol/l, TBA 0~
15 pmol/L,CK 50~310 U/L,CK-MB 0~5 ng/mL,
LDH 109~245 U/L,AST 0~45 U/L, TG 0. 56 ~
1.70 mmol/L, CHOL 2. 86 ~ 5. 98 mmol/L, UA
214~488 pmol/L,Urea 3.1~8. 0 mmol/L,Cr 57~
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97 pmol/L,Cys-C 0.00~1. 21 mg/L.eGFR 90~250
mL/min, K~ 3. 5~ 5. 5 mmol/L, Na~ 135~ 145
mmol/L,Cl" 96~108 mmol/L,

1.4 A5 EH Afedsbe 8]+ AD-
VIA2400 2 b 43 B A S % BE 22 3K )5 R GE 48 ir
PCT.IL-6 i HHZ K E 601 HLfk 22 & 6 G RE 43 B A &
e IR R A T E ™ 4 BRI R] B
HEATERAE . P AR I H A AT R H =N B iR
W E R DAEEEZ RS RS PO RE
5 PR AR 36 0o 1) 2 ] 5

1.5 Siifephb ¥ RHA SPSS21. 0 48 it 2¢ ik itk 47
IR THECTE R DL E S BORR AL I ECR X K
5. TR OB AT IE SRR I A5 A IE S A R i
PRI 7t FoR AL HLECR ) ¢ K5 R IE A A
T GRS FIOR DY 4 5 B B BE (M (P, P o) 3
7 2 ) L R AR 2 40k 5 (Mann-Whitney U) .,
RATFE R Y12 W RE R 52 R AR 3 FRAE M & (ROC
M4 #EAT AN, ROC M4 N HEFL(AUC)#£ 0. 5~0. 7

R R ERR PR 3K, AUC 2 0. 7~0. 9 i Fm B —
ERRERMERIE., L P<<0.05 NESHLIT¥E L.
2 % ES

2.1 COVID-19 B3 A A0 F A 5E 48 b i A5 0 47
W4l ##% CRP,PCT.IL-6, TP, ALB,GGT, DBIL,
CK-MB.LDH.,AST.Urea.Cr,Cys-C.Cl /K k%%,
ERHGIHFE L (P<<0.05), WE2,

2.2 RAEF{AR CRP.PCT.IL-6 ¥ Fi4l COVID-19 i
FWZW M CRP.PCT FI 1L-6 2k 46 10 5 12 e
FRE COVID-19 B #19 AUC 43 51 2 0. 840.0. 817,
0.768, R4 H 81.25% .68. 75% . 64.29% , 4%
SEREAY BN 75. 76 % .79, 80% . 84. 28% , CRP X} #
it COVID-19 B35 B2 B L REAL T 1L-6 . PCT, [ i
ZEER PCT HAKF7E 2 % 5 H (<<0. 1 ng/mL)
W A A B A2 WAL B A CRP FI IL-6 12 7 5 4
COVID-19 & ) AUC 24 0. 851 . 4% 5 B fil R U 43
Wl 73.23% F1 85. 42% L F CRP.PCT H 1L-6 Ll
o B2 W cRe . WLER 3.

%2 A COVID-19 BEE N R REEIRM LR

45 n CRP[mg/L,M(P,; .P,.)] PCT[ng/mL.M(P,. ,P,.)] 1L-6[ pg/ mL.M(P,. .P,:)] TP(g/L,x=+s)
Uzl 198 5.56(1. 21,16. 01 0. 033(0. 022,0. 049) 5.39(1. 73,13.03) 68.83+4. 94
Gighdl 48 30. 59(19. 64,58. 92) 0. 066(0. 046,0. 093) 21.8(5.10,33. 82) 67.7546.89
P <0.01 <0.01 <0.01 <0.01
2151 n ALB(g/L.x+s) PA(mg/L,z+s) ALP(U/L,z%s) ALT[U/L.M(P,;.P;;)]  GGT[U/L.M(P,; .P;)]
p=ha| 198 43.1443.17 191. 5663, 91 68.63+31.93 18(12,27) 23.0(15.0,35.5)
Gighzd:| 48 39, 8844, 22 143, 8965, 79 63.00423. 71 26(19,40) 40.5(24.0,57.0)
P <0.01 0.848 0. 205 0.727 <0.01
20 51 n CHE(U/L,x*£s) TBIL[mmol/L,M(P, ,P,.)] DBIL[mmol/L,M(P,;,P,.)] TBA[mmol/L,M(P,;,P,)]
RAREH 198 7 945.08+1 474, 31 12.10(8. 48,16. 80) 4.10(2.90.5. 80) 3.90(2.60,7.20)
Gigh:l 48  7187.61+1 677.82 10.45(7.95,18. 88) 4.45(3.45.7.95) 4.10(2.70.6.98)
P 0.299 0. 695 0.033 0. 841
a5 . CK CK-MB LDH AST TG

[U/L.M(P,;,P;;)] [ng/mL.M(P,; ,P;.)] [U/L.M(P,;,P..)] (U/L.z=+s) [mmol/ L, M(Py; ,P4;) ]
Uz | 198 56. 5(30. 00,87. 50) 0. 70(0. 53,1.08) 197. 00(165. 00,243. 00) 26.51+17. 37 0.990. 72,1.58)
Gighl 48 71. 85(46. 00,116. 50) 0. 94(0. 68,1.52) 272. 50(200. 50,424. 30) 36. 0520, 42 1. 04(0. 77,1. 30)
P 0.179 <0.01 <0.01 <0.01 0. 802
215 n  CHOL(mmol/L,x=+s) UA(mmol/L.z+s)  Urea[mmol/L.M(P,.,P,.)] Cr(mmol/L,x +s) Cys-C(mg/L,x+ts)
Lzt ni| 198 4.21+1.03 290. 4596, 17 3.66(2.94,4. 3D 62.15+17. 04 0.76=+0.15
HAEAL 48 4.18+1.11 263.70499. 61 4. 34(3.55,5. 44) 77.95429. 70 1.052+0. 32
P 0.451 0.559 <0.01 <0.01 <<0.01
2H 5 n eGFR(mL/min.x *s) K’ [mmol/L,M(P,.,P;:)] Na' (mmol/L.z=+s) Cl" [mmol/L,M(P, ,P,.)]
BaEA 198 112.80+26. 29 3.91(3.66,4.20) 137.82+10.11 104.10(101. 85,105. 80)
Gign:cl 48 91.32+19.92 3.87(3. 54,4, 20) 135.97+3.54 100. 95(98. 60,104. 28)
P 0.611 0.421 0.951 <0.01
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*3 CRP.PCT.IL-6 iZ Wi & i COVID-19 B2EHHK ROC M &7 #7

=L AUC bR 95%CI P ARG FHE FSREOD R
CRP 0. 840 0.029 0.782~0. 888 <20.01 16.09 mg/L 75.76 81. 25
PCT 0.817 0.036 0.757~0. 868 <<0. 01 0.052 ng/mL 79. 80 68.75
1L-6 0.768 0. 043 0.704~0. 825 <<0.01 19. 07 pg/mL 84. 28 64. 29
CRP+IL-6 0.851 0.029 0.794~0. 897 <20.01 1. 88 73.23 85.42

3 it it L $R S PO AT 0 IE 3R R B 3 3 . D) A EE

SRR BE (Co V) TE H AR AT 2 AR 7, 3T 4 R A %
MDA R R Y, SARS-CoV-2 % 4 ¥ 5] 4%
TIE 5 7 . e I I 25 45 A e IR 7 (SARS-Co V) T v
IR W 25 A 1 5 R % % (MERS-CoV) A1 B & IX
B, RFERLURERE N T EERE S 19.5%
(48/246) , Ho 7 3 fil & AE T, X — L il 5 [ 9
i L 7 42 1 v O 1) 4 R AT 9 2 BOHE DL R B R L A
BT 5 A 4 B B e AR — 550

SARS-CoV-2 BRYL 5 R ZHUBE R MR
JEERECIR B 06 AR R AT M BEOK [E) 2SR 3h BE R 0 4.
SARS-CoV-2 F£ZL 254 15 £ 40 i i A i 45 B 5k H #%
LTl 2(ACE2) #F A 20 M P9 258 - #0540 il . 17 ACE2
ok 7 Bl 3 R 40 B R R s A He Al 21 20 O WG L 0
FE FFAE B LS B T A R, R A ] g R
ZIEZM . AT R & B COVID-19 B 1y /&
b K 48 RE M 48 b ] B ALB 7K R %, LDH 7K -
Fhim s CK ThE WLZT 2 (A 3 s /0 U 5% 3 G M i ohE 2%
RCA I AE L X 28 38 bR 14 A8 A6 1 B3R o B E L B2
BAEERIME R M Z B E M ERE R LT, A
W58 i 43 246 i) COVID-19 53 19 A B B A= 1k
Ko A 8BRS I 45 SR Xk HE AN [ 40 R FR 3 A SR e L 40
A Al B SR REHE BRI 7K - 25 5 B B IR e 5 4 B
LR PSS e o W S 2 W (= 7103 &l 3 R [
S 1+ S 91 0 AR 1 0L A1

AR 2B E AN A I 2 S %
W L 78 SARS-CoV-2 JE e A A i 1 B T
JE B R O BE SRR R . M HLRRAE A AR R E LA
14 A A R RIEFR AR 22 7 A it 2 3 L (P <<0. 05),
A4 LDH.CRP.IL-6 & TZ % {5 H . S )
REFE PR TP F1 ALB /KPR T4 21 , B2 7 500 28 3 1Y
JFRE A R Ak T RE =2 . 5 40 M B3 15 oL Y
AST KPR A & TRIEA , ZF A G ¥E X
(P<<0.0D) EABAESZAE RN . 5 04 545 = B A
K BT bR GGT /K V-7 H 4 4 b B 3% & T
H.EREG ¥ E X (P<<0.01), M T4 K
Muds S Mk ik ACE2. H R0 M &5 20 A% . 4 I 2 5 A&
I IE S8 T BB N 2 e B LR 40 I A0 A i
2 A ASY 44 A ) i s i 4 D XL 5 RS 1 L IR T 2 W B
P4 By 48 0 S V5 S 0 4 R T E AR A,
i 41 CK-MB.AST 7K TRAEL . H IS %

4 LDH 7KV 3% & T2 %0l W T A LDH /) 5%
WIHES LDH FEH b 40 A iz A %, O il L 4%
HAZ A LDH Fh i, fE7E B R .

SARS-CoV-2 8% 4L if W] g & B B WE 451 1. 24
3% ~10% &Y SARS-CoV-2 ({2 & & ohfie h o H
W ALFE Cr R B AT &, 700 B HE I At B H
Pt AW g T R LR B T g 3 Wi AR b Ure-
a.Cr.CysCHI/KFEFTREHN. ZRAFITHFE X
(P<<0.01) HAL T2 i [ N, 578 52 L FAE A8 & A
SRR GL R B A R A ™

SARS-CoV-2 B Y 25 & 3F 4H Jfl 5 1) 43 b » 3 4
21 PR 7 SOBE 9 L 40 B R P A0 i S AR B R e R A L i
JRAAR PR A L TR - R A AR XU B Y AR M g A
S| A SV 0 R I N EE . AR B O v HRE 4 AR
1) 9 EAH 8 R CRPIL-6 & T2 %l H PCT 1
S EN WA 22 74 Gt 2 B L (P<<0.05) . 5
SCHRAR I8 45 SRR SR ROC M 2 40 #1 CRP.
PCT 1 IL-6 %} COVID-19 # % & & 1912 W % 51 #r
f,CRP.PCT Al IL-6 Bl & il 2 Wr & A & & 19
AUC 43 %}y 0. 840,0. 817,0. 768, 7 5 & 43 9l
81.25% .68. 75% .64. 29 % . K¢ S B 43 N 75. 76 % .
79.80% .84.28% . CRP Xf HiE & K2 Wi sk e T
IL-6 .PCT. [ Hf, CRP 5 IL-6 BX & K W 2 Wi & AiE
COVID-19 #& 1 AUC 2y 0. 851, 45 55 5 Fl R WU 43
Wk 73.23% F 85. 42% , i F CRP.PCT H1 1L-6 H.
RS ()32 W B RE
4 % ®

ABEFE X COVID-19 B 1A B B A 1k & 58 A
T bR 43 B I 45 AL AR R JEk g L AR SR 0 I IE L E L 0
BES 855 AR EE B A I R E A InE B, £
BRI AEAEGHIE GGT.LDH A&, BT
9 B TS R P Y 5 ME I D, BRE Y SR ORE M SR 38 AR
CRP.IL-6 I 3L Tt & . SERE AR & T 002 1 3 Bk G A
I CRP #1 1L-6 Xf COVID-19 %515 70 B A5 — & 1) %
SIS WA 8, T A TR 28 30 5 0 s S B AE L AR T Il
PRR U Sy & BRAIR YT I 58 . ABETEA B Z 4b i
43 BB BN B ) ) 5 HE s B )R — 350, A e 0 1] 3%
25 G F AR S MR AR A0 AR R AT B A M, D) 4F
PP COVID-19 (835 MR 7 RBOR il R 45 -
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