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WE B T KER T AN D KRB EMN K (COVID-19) W ey 48 A 2T TRE 69 % w7 ik RS AT
60 4] COVID-19 % & 6416 RAFAE ik 5 A IEMIE FKF B HFAIEEH L, REZFAGLETTFH (LA
RAANHANEIB A, SN ICU B Fe10) , 54 B EFA4(25 4)) Fode B EF4(35 4]) , tods 2 0N RAFAE 8 77 A0
HEER, AT ERER S B Z logistic AN HraTiE e LB &, 4R COVID-19 =& F4- 84 25 4, +
BHEHREZHTESETFMFM(T2.0 % 0s57.0 ¥ ,P<0.05), P EFHLAP 13 4](52.0% ) & F 4 0 £ A FHA,
7 4)(28.0% ) A E 4G E LA A A FEI,T ] (28% ) BF o, SEFEFHAML, PEF/HAEF LA L E M
Mot #RH e G F G KRGS S, B R C R E%E G (hs-CRP) (K454 R .4 & KT & IL2R . IL-6 KT
B2EFFH(HP<0.05), 3 AETDEHSMET B FedniF IL-6 K-FFFH2 COVID-19 B H5 BT FFH IR 4
BB & (S8 OR=1.148,95% CI 1. 043 ~1.263, P =0.005; IL-6 OR =1.020, 95% CI 1.002 ~1. 037, P =0.027) .
it Sk e iF IL-6 K-TFAE52 COVID-19 B A mEmETai s A B &, R EEMLSE COVID-19 4,8 &
W o iF IL-6 B F AP 2 & 206 RS A EEE L,

KA HABRBREME; PELMPRSEAIE; BRBEL; @A FEREAIE; ONE6; AR E

hESEKE R563.1 EkERINAD A DOI  10. 11768/ nkjwzzzz20200406

The role of inflammatory cytokine in COVID - 19 and its effect on clinical prognosis ZHOU Min, ZONG Qiuw, ZHAO
Jian-ping , XU Shu-yun, JIA Peng'* . Tongji Hospital, Tongji Medical College, Huazhong University of Science and Technolo-
gy, Wuhan 430030 , China

Abstract Objective: To investigate the role of inflammatory cytokines in COVID-19 and their effect on clinical progno-
sis. Methods: In this retrospective cohort study, the laboratory confirmed COVID-19 patients were included from a designated
hospitals in Wuhan. The clinical data including clinical characteristics, multiple inflammatory markers, course and outcome
were collected from medical records. The patients were divided into severe event group and non-severe event group according
to the occurrence of severe events defined as a condition as follows: admission to an intensive care unit (ICU) , the use of
mechanical ventilation, or death. Univariate and multivariate analyses were performed to assess the risk factors associated
with severe events. Results: The median age of patients in severe event group (n =25) was 72.0 years (62.5, 83.0), sig-
nificantly higher than in the non-severe event group (n=35), which was 57.0 years (44.0, 65.0). In the severe event
group, 13 (52% ) patients received non-invasive mechanical ventilation, 7 (28% ) patients were subjected to endotrcheal
intubation and received invasive mechanical ventilation, and a total of 7 patients died (28.0% ). The COVID-19 patients in
severe event group showed relatively higher white blood cell counts and decreased blood albumin than in non-severe event
group (P <0.05). The sera hs-CRP, procalcitonin, ferritin levels in severe event group were significantly higher than those
in non-severe event group (P <0.05). The IL-2 receptor and IL-6 levels were significantly increased in severe event group
as compared with those in non-severe group (P <0.05). Multivariate Logistic regression model showed that advanced age
and TL-6 level were the independent risk factors of severe events in COVID-19 (advanced age: OR =1. 148, 95% CI 1. 043-
1.263, P=0.005; IL-6. OR =1.020, 95% CI 1. 002-1. 037, P =0.027). Conclusion: Advanced age and the serum IL-6
level are the independent risk factors of severe events in COVID-19 patients. The clinical attention to elderly COVID-19 pa-
tients should be suggested. The dynamic monitoring of serum IL-6 levels may be meaningful for predicting the clinical progno-
sis of patients.

Key words COVID-19; Severe acute respiratory syndrome; Coronavirus 2 ( SARS-CoV-2); Cytokine release syn-
drome; IL-6; Risk factor
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B A R 906 B i % ( coronavirus disease 2019,
COVID-19) 32 i — ol (14 76 AR oy 52— 5 A P I
ZEANETREIRIA B 2 (severe acute respiratory syndrome
coronavirus 2 ,SARS-CoV-2) 5|3k At W 1 15 1% gL P e
o A, A BTN COVID-19 F 35 i 1 i 4208
BOERE, SRIEN TRICEE BEELR . ABE
FEAUMEE COVID-19 B FH JAE N1 B A i i B
AE, BRI JRAE A PR 17K Xk 3 i PR TS (5 0

BT

— A IR TR R A [ B BE A e
R )55 B g v i g e X 2020 452 A 5 H ~18 H
APBER) COVID-19 JBF AR TR G, I AbRHE: OFF
A R B e IR s 1 L (9 i R 297 T 58 (SRR )
BIBRIZHRIE, FF 51297 7 TP IR R RN, BAZTRAG:
MEER N B ; @ B H L5 R AR . A B
W27 IR] 2 15 & AR I R ™ B A AT 0 2 o IR
PR R RE S s B T LA R (I
BIEE B HL) , 55 A ICU JRIFEAE T, Bl
1EEFE] 2020 4F 3 H 3 H, AR EER S ZE 5
S IRV bR R B A R

L s BERt SR I 5 A4 07 ik, d ok
AR B HL I I, WACER R 1 — I ROk S 5
Kty AR IRYT MBS AHOCHE R, R Real Time-
PCR 5% 835 S A 7 P BT WP I 3 43 W )
ATB BRI BEAL R AN . 2 YA IRAG I (] 24 h
IEM 5| # (F) : GGGGAACTTCTCCTGCTAGAAT |, J2
M54 (R) : CAGACATTTTGCTCTCAAGCTG,, %¢5%
WA (P): 5-FAM-TTGCTGCTGCTTGACAGATT-
TAMRA-3'1  FB A A Bt e 592 560 A 2 4 5 - i o6
LB T fig  FLIR i =B (LDH) |1l 85 F L BE i
yhe D-RAK O WUV (Tal) IV 2R H R
PHR 5L B C ROV (hs-CRP) (A4 3R -18
(TL-1B) \IL-2 ZZ A& (IL-2 receptor, IL-2R)  IL-6,
IL-8 \IL-10 iy R K - (TNF-a )

2 iR R AT IR i o B R
CT(high resolution CT, HR-CT) ¥&25 , i 2 &A% R
BE AL [0 42 CT AR AT MBS o B /N
(i) i 488 JEL | P A A L 4% R 0 180 O [) B i
At

3BT R R I COVID-19 YR 97 Jr SRt
AP AR ERALIAYT (SR ) Bk
BIT B YEEEIRT KT S S 2 BREE 1 (intra-
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venous immunogloblin, TVIG) 4§,

YuitF a3 fdiH] SPSS 20. 0 GEif b, 4%
FIES AT EGORLL (& £5) Ko, IR LR
FH ¢ K38 s A5 IR 34 Y LA 2 5 (P25, P75)
PR, 1A HLHCR H] Mann-Whitney U #6565, TH40%
B (n) F1E 2380 (% ) 32, 2R 1A] H AR H
Pearson x” K 58Y Fisher A5 74 L , 37 Cox [1] 45
BTSRRI R Z R BIH . LA P <
0.05 425 A G+ X,

& B

A RN RAFAE ARFSE LG A COVID-19
60 f], A5 26.0 ~92.0 2, 7 4F % 62. 0
(51.3,73.8) % , 131 #(51.7% ) . ARG K
A R E A, 4 R AL (25 ) AR
FE (35 1)) o e SRR T AR B R
TR H P (P <0.05) , WFEK 1,

R LR IR IR Ry e #4052 151 (86. 7% ) (W%
Wk 47 51 (78. 3% ) , WP IR ME 33 461] (55. 0% ) \WLIA
R 8 11 (13.3% ) 5§, 29 1] (48.3% ) EH B ITA
— PP R IER N , R LA IR R R I 18 45
(30% ) Rk IR 18 1 (30% ) o J™EFAFd rh & If
WEPR I B L9 B B 2 TR ™ B R4 (44% vs
20% , P<0.05) . fEHF{FH 3 B(5% ) BHEAIE
g 4 BH ZE P T

FIEAE Fo A HALF R CHEFLA R
H I AR EGE TR E SR (P <0.05)
2 2 COVID-19 F8 & 47 7% itk I 40 f 3+ 20T B
0.8 x10°/L(0.5, 1.2) F{K 1 & 1 I 4E 34. 2 o/L
(29.2, 37.5), H™EHFFLARE FILAE LR ™ &
FFEE (P <0.05) , JEE PR EH M D-—
RN EFH T (P <0.05) ,¢Tnl 7K
FHAEERAA TSI EES LR L,

JiliEh HRCT 7R J & 35945 N [R) B2 B3 1 545 2% 5
HLOLE L,

KA X AT EH K BH I hs-CRP FEE5 R
JE R IL2R (IL-6 TNF-o /K35 T IE 83
Fil, Ped 41 % hs-CRP JR4AEZE 45 K
5 2 T E S (B P <0.05)  UE S
2 I IL-2R (IL-6 \IL-8 IL-10 AY/K i TR ™ &
FHFLH (4 P <0.05), TNF-a 7K 2 4H A H#, TG
2R (P =0.065), 3K 2,

M 2 A B, B BB 45 I A 55000 hs-CRP
IL-6 Bk A KL R g dr e, & 3™ i = 1
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%1 COVID-19 £ # A U2 Rl K4/

215 4l 5 S s AR R H (%) ]
[#1(%) ] (%) K M ook oo, IR e
EEF 35 18(51.4) 57.0(44.0, 65.0) 30(85.7) 25(71.4) 18(51.4)
o EE 25 13(52.0) 72.0(62.5, 83.0) " 22(62.9) 22(88.0) 15(42.9)
B3 60 31(51.7) 62.0(51.3, 73.8) 52(86.7) 47(78.3) 33(55.0)
o . e IR (% ) ] ‘ AR (%) ]
P L M5 % i JE ¥ 7 EAN - QA kS P
T FHA 35 3(8.6) 3(8.6) 14(40.0) 8(22.9) 7(20.0) 2(6.3) 0(0.0)
o EE 25 0(0.0) 5(14.3) 5(14.3) 10(40.0) 11(44.0) 6(24.0) 3(8.6)
B 60 3(5.0) 8(13.3) 19(31.7) 18(30.0) 18(30.0) 8(13.3) 3(5.0)
s 3 o & it 4 IR S hiEG LN
( x10°/L) ( x10°/L) (g/L) ( x10°/L)
EEF 35 5.5(4.2 ,6.9) 0.8(0.6,1.3) 128.0(112.0,137.0)  199.0(133.0,265.0)
o EE 25 7.3(4.9, 11.4) " 0.9(0.5,1.1) 121.0( 94.0,130.5)  144.0(113.0,235.0)
B3 60 5.9(4.5, 8.4) 0.8(0.5,1.2) 127.5(108.1,135.0)  193.0(119.0,242.0)
20 3\ 151 ALT (U/L) AST (U/L) TB( pumol/L) BUN (mmol/L) Ser ( mmol/L)
EoFEFHM 35 21.0(11.0,28.0) 21.0(17.0,36.0) 9.1(6.6,11.5) 4.1(3.5,5.8)  66.0(51.0,90.0)
EEEMHE 25 19.0(12.0,38.5)  31.0(19.0,52.5) 12.2(7.8,14.5) 5.0(4.2,8.2)  54.0(41.0,88.0)
BH 60 20.0(12.0,31.0) 27.5(18.0,37.0) 9.9(7.1,13.8) 4.6(3.5,6.5)  63.0(47.3,90.0)
E2iR) 1) e &E&Ea(g/L) LDH (U/L) ¢Tnl (pg/mL) D-dimer( pg/L)
EEFA 35 36.0(33.2,39.2) 250.0(210, 377) 11.4(3.0,25.1) 0.7(0.4,1.7)
o EE 25 30.8(26.7,33.6) * 302.0(247, 535) 16.8(5.9, 26.7) 2.1(1.2,7.5)"
B 60 34.2(29.2,37.5) 294.0(226, 390) 13.4(3.7,25.1) 1.2(0.5, 2.3)
280 %) 1) - kil HRC.T [#1(%)] N o - -
3 et A e B3 357 "R EER 18] R R
EFEFHA 35 2(3.3) 33(94.3) 34(97.1) 16(45.7) 3(8.6)
o F 25 2(3.3) 23(92.0) 22(88.0) 14(56.0) 8(32.0)
p¥ 4 60 4(6.7) 56(93.3) 56(93.3) 30(50.0) 11(18.3)

i ALT: 7 £UBR 45 88 ; AST: K 1A R0 45 88 ; TB: ¥A240 4% ; BUN: & £; Scr: s IUBF ;D-dimer:D — R4k
L EFFMME, P <0.05
%2 COVID-19 & 3% P48 X AR 38 45 A& F [ M(P25,P75) ]

28 %) 41 hsCRP( mg/L) %45 % R (ng/mL) hF%EE (pg/L) IL-2R(U/mL)
EFEE 0.0~1.0 0.02~0.05 15.0 ~150.0 223.0 ~710.0
EFEFHA 35 35.5(8.3,69.6) 0.1(0.0,0.1) 586.0(387.9,932.6) 641.0(486.0,928.0)
o E 25 57.3(32.1,101.7)*  0.1(0.1,0.2) " 1272.2(775.6,2365.3) * 1033.0(593.0,1545.0) *
B3 60 44.6(12.1,78.9) 0.1(0.0,0.2) 848.5(437.1,1350.0)  813.0(490.0,1088.0)

28 5 4l 1L-6 (pg/mlL) 1L-8 (pg/mL) IL-10( pg/ml.) TNF-o(pg/mL)
EFEE 0.0~7.0 0.0 ~62.0 0.0~9.1 0.0~8.1
T FHA 35 19.5(5.6, 54.4) 12.6(7.9,22.7) 5.4(5,6.9) 8.7(7.3, 11.0)
o EEA 25 46.3(20.5,233.7)°  21.8(10.6,50.1) " 6.4(5,14.8) " 10.2(7.8, 15.4)
BH 60 29.7(11.4, 73.2) 16.3(9.1, 30.4) 5.9(5,9.8) 9.3(7.5, 13.2)

E:HESREEFMAILEK, P <0.05

BN L6 ARG 4 KIFaTHE, BHmTHE 7. WA B 46 41 (76. 7% ) , ™ B Fi {1 40 22
FEESRAE . BEE I A BHERS M TL-6 JKFRESETE (88.0% ), AR EE A 24 (68.5% ) ,2 HISEIT
B B SRR R TR E S 4, 2 41 hs-CRP 2255 Hof 13 (21, 7% ) B di H IC AN IE AL,
FULTE AR H LB S 1L-6 —3, WK 1, THI(11.7% ) BE R, #EAT B S A )
BT AR A BERIRTE S T MR FPIRAL. RTINS AE ICU B T #(11.6% ) .
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A A 38 B A AL IR B ILIE IR 6 B 1)
B1 B#if 16 4% A hs-CRP By % ft a5 %

25 WIG9T Oy T, P AE RIG T B E 56 1
(93.3% ) 2 HILB G #2570 HURBRIRST
FHIEVCAR 5/ FIFEAR 5 43 451 (55.0% ) , ™ H F A4
18 f5(72% ), HAE™H FAF2H 25 1 (71. 4% ) s {f
BT 22K 36 1511 (60% ) , ™ H 141 13 141 (52% ) ,
A FH R4 23 191(65.7% ) o 2 4l LR, ¥ T4k
s, 2eW KB RIGIT 36 4 (60%),
IVIG /77 33 f1(55% ) ,2 AR Jogeit o 2e 5

B3 B D7 2 5, 38 1] (63. 3% ) B, 15 14
(25% ) RSEAEBEIRYT, T B (11. 6% ) BEI T, &
BB R] BRI A L 45 SRR IR  38 £5 B Ik
(‘acute respiratory distress syndrome, ARDS) 6 {4
(10% ) Mg hE R 5 2 9] (3. 3% ) . b iH AL IE i 1
LEI(1.7% ) . 7 BIFET- 83,3 4] ARDS 2 i i
BEREIR BT, 2 {5 W R A1 P 385 .

PEFHGEERE BRREEIHSTER,
AEREAE S | I A0 M T i AR K i hs-
CRP M3 #R A 1L IL2R (IL-6 /K2 R & A ™
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HERMRERINER () P <0.05), )3,
%3 COVID-19 &4 EF AT X fufo B & £ B F 447

ERFEE)2 OR 95% CI P&
£ 1.110 1.050 ~1.180  <0.0001
R 1.023 0.370 ~2.860 0.965
A & fm it
(x10°/L)

<4 1

4~10 0.094 0.012 ~0.721 0.023

>10 0. 140 0.026 ~0.753 0.022
Ak B 2m LA 3 0.617 0.245 ~1.56 0.31
hEkg 0.763 0.657 ~0.0885  <0.001
s hs-CRP 1.012 1.001 ~1.024 0.028
455 R 85.780 0.830 ~9159.000 0.062
s EG 1.001 1.000 ~1.001 0.04
f2 IL2R 1.001 1.000 ~1.002 0.04
£ 116 1.019 1.004 ~1.033 0.013
oo T1-8 1.014 0.994 ~1.033 0.17
£ IL-10 1.089 0.989 ~1.199 0.082

LA LR EPAZHE logistic [0 TR, 15 H
FEE BRI PR ™ B 5 1 A 57 fa B P 2Rk i i ( OR
=1.149, 95% CI 1. 044-1. 265, P =0.005) Fl IfiL 7%
IL-6 7K FFFE (OR =1.020, 95% CI1.002 ~1.037,
P =0.027) , 1 il 4 25 K FF 5 0 & Az e PR ™
FHORETER Z (OR =0. 754, 95% CI 0. 596 ~
0.956, P=0.019), i3 4,

%4 COVID-19 B FEE4ABEE S EEE M

2 WE w2 OR 95% CI P1a
ERS 1.148 1.044 ~1.263 0.005
£ hs-CRP 0.996 0.977 ~1.014 0.635
ik E G 1.000 1.000 ~1.001 0.247
hgkg 0.754 0.596 ~0.956 0.019
f IL-6 1.020 1.002 ~1.037 0.027

it

AWK B R SR E R R Y
DA 0% P IR DRXE DAy 32 20K, B HRCT 4
LAKSUiT P B s RBRE P S8 5 0 o (H ™ E SRR
AR U R, 1 R F RS AR, D- R AOKF
S o UL R R LT A A AR B K F-
W, 4 hs-CRP 40 2 5t BREE 11, DA KA E 40 i
A F IL-2R | IL-6  11-8 .\ IL-10 , TNF-o 7K - 25 %5 A ™
FERF AV BT . 2R B8 10 1L-6
HKFTH | i & COVID-19 F8 25 R Al IR ™ o
7, B R U B9S2 fE R R (45 P <0.05) o

hs-CRP J2 15 32 32 B A ) A R sl 44 45 55
SRR PP A0 S BB R M AR B 1 AR 2R TR A A
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JEYE BRI bR o AR SO T R 4R A0
THE I = IR 20 L3250 B hs-CRP A2 5 3R )
ThEs, Y™ H R A e AN R T, 5
FOERE AN RIS A OC, 5 H A SOk i i —
#;7,

MM IR T B 25 5 fiE ( eytokine release syn-
drome , CRS ) 7245 bk I 240 i 75 107 FH B v R BT 4 | 4 i
AR YT s e B AL A, TR K
A0 A PR, R A T AR S A OGN 2R A
fiE™ S REEHY CRS B H WL A A 7 XU,
1 S A, e OE T PR B GE <R YT . AR
N E Y CRS BB, & COVID-19 fE % FRIE
Tr) HEE | T 7 48 1) T Y A, DA CRS 2 AR
PP RGLET XS SARS-CoV -2 iy B FUBL 7 A AN 2
Py G BRI . COVID-19 [B 3 M SR 77
125 B 20 B 53 3 36 4L, Giamarellos-Bourboulis 25
P4 G 2 B SARS-CoV-2 Jig 7 4L i A F 5k
Jo) i BRA AL, R B R T A e SR R ASE O[] F 4
WM ARE S5y, ™ E COVID-19 & 1y 41 ifi 5
WAL, 16 N 22 W5 RS 38 22 53 W TNF-o F1 TL-6,
o | JEC I A0 Bl A, IR DA I R O 2 A 2
L R ¥R o B AR, e 2 45 S A B R 7T TE PR
R JE ™ CRS, X — 4l 5 AW & B ™
A B E ZIRIE RSV TS —8 AR
N T AR R Y AAE R T KRS 22 5 (B
LA TL-6 This o EE RS, X5 2T Zhou 251 A
H—H.

IL-6 Fy 203 40 Jfd ok J82 3, 38 5 JAK/STAT3 |
Ras/MEK/MAPK PI3K/Akt Z & 5@ I~ K&
LRk IS e e BRI GE T
IL-6 55 COVID-19 Ay EOCHHE " A B o0 & L™
HFAF B L TL-6 R A hs-CRP KV DGR J&
FRUATFEETHE 26 10 ~ 16 K2k IE(H, 45 i) a) 3%
i TR E SR . A SO IL-6 R K
SPARERG I —AEAA, S8 B R 5 S Y AU
Hm2%

CA B S0 T R S M 1L-6 K-FiR)T
COVID-19 fyal fiE, I JE AT [l BdE 4R aE o 34
BTEFEEREAHT (Tocilizumab ) Y07 I e R 5% A 403
1B H A0 Bl 2 RRE A 1l R Bl AL X B a6 495 2R 52
Fio HABE X CRS BYIE YT 6045 4 B4 1 Bl &=
JAK AFS-404f1 70) | i v ¥ A IR T o BRE & A8 4 1l
KT anmia S . By SO fE e B,
HE— 2l R IR 45 R S

287

A 5E rh R B U 09 55— SR R
JE B IS . KT 2003 AR E PRI 25 S AR
(severe acute respiratory syndrome,SARS) 2012 4E
K IFE 1 27 4 fiF ( Middle East respiratory syndrome,
MERS) | HHij Y SARS-CoV-2 # A AH N, YA I 4E %
R S AR T W WM M B R IR R A
FE PR AR R, 50T i s B PR
S W — D7 T, A7 8 RH G A S ) R B i 52
AR IR Gy R BAE G I8 T Bl
I, JU G o I PR Xof 4 A PR B8 T Y SRR
N, B Dy A B Al N, 2P 1A
i COVID-19 5 (it e ks " o 1™ e
PREE R BRI 2 1 KF, X B B S RSB
TS RS o PRI i PR 2 A5 I e I |
BB O LA B 8 AF 8, R A )P T
W XFEABERZAE COVID-19 855, ) 1% AL 4%
)P P B 0

AT Tl R [l B A, T 1R A B
AHXS i /) , %) 4 T fz e COVID-19 HAE £ 74 19 FFAE
A REEAT — € R PR

2 % o
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B 1 NSCLC 414 % microRNA-200c % ik K-F 5 % 55
P
(zinc finger E box binding protein-1,ZEB1) f1 ZEB2 [
PR, IR AN b e -18) B A A, AT s m
J¥ e 2 B Y 4= z\zﬂlﬁﬁfvﬁﬁj} 5 e S T
JEHOT L T B LA, ZH 4 microRNA-200c
EFEiA#R NSCLC %:%?TU:Z(E microRNA-200c A
YERITAL NSCLC S TS B3 ThRAE
AHEFE Jg B ST, *izl-‘iﬁ//'\ ; H NSCLC

ZH L AR 3R IS 8] AN — B0 i 41 2L microRNA-

200¢ B[] AS— 20, B/ XHAIF 98 485 517 £E S )
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