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Abstract

Background: Soluble tumor necrosis factor-like weak inducer of apoptosis (sTWEAK]) is a biologi-
cally active cytokine widely distributed in various tissues and cells. It participates in stimulating
cell growth, inducing inflammatory cytokines, and stimulating apoptosis. Previous studies have
demonstrated that elevated sTWEAK levels are associated with the pathogenesis of respiratory dis-
eases such as pulmonary hypertension, asthma, and chronic obstructive pulmonary disease. How-
ever, the role of STWEAK in COVID-19 remains unclear. This study aims to investigate the relation-
ship between serum sTWEAK levels and the severity and prognosis of COVID-19 patients. Methods:
This prospective cohort study enrolled 343 eligible COVID-19 patients, and demographic and clini-
cal characteristics were systematically collected. Serum sTWEAK concentration was measured us-
ing an enzyme-linked immunosorbent assay (ELISA). Results: In this cohort study, we observed a
synergistic increase in serum sTWEAK concentration with disease severity scores in COVID-19 pa-
tients. Both linear and logistic regression models revealed a significant positive correlation be-
tween serum sTWEAK levels and COVID-19 severity scores. After adjusting for confounding factors,
elevated serum sTWEAK levels at admission significantly increased the risk of mechanical ventila-
tion and admission to the intensive care unit. Compared with the traditional pneumonia severity
scoring system, the area under the receiver operating characteristic (AUC) curve showed that serum
sTWEAK levels had comparable predictive power for prognostic deterioration in COVID-19 patients.
Conclusion: Elevated serum sTWEAK levels are not only positively correlated with COVID-19 sever-
ity but can also predict adverse clinical outcomes in COVID-19 patients. Serum sTWEAK can serve
as a novel biomarker for assessing COVID-19 severity and predicting adverse prognosis, and is ex-
pected to provide more precise and effective treatment strategies for COVID-19 patients in clinical
applications.
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05 V53 W e 8 et il 28 5825 () AR A7 45 J 1A S SE B (R RS AR VE (7], R BHT IO AR 0 0t T B
B IR N E = RS S

ALV bR PR AE IR 7 BE 5998 121 5 X7 (Soluble tumor necrosis factor-like weak inducer of apoptosis,
STWEAK) & —F BGS5H T A KR &S, B TMIEIRIEH T-a K5k, HIERER AT
S1%591% 5 7)(Tumor necrosis factor-like weak inducer of apoptosis, TWEAK)if idt 45 57 P 25 [ Bl /K il 1 FH %
LMK [8]. STWEAK Hi FLAZ A A P J 4H Ml 3R 300, mT 5 AT 44 i A K R 175 310 14 55244 (Fn14)
i, MWMEEE 5% SE B IERBIE R 2 F[9]. —DEht RN, RS S SR80 BRI
i ZH 23 Fnld ik /K-FTH s AR A SEEs Bom, TWEAK A 30 AR/ B EL 20 I A i NLRP3 45E /MA,
MRS SR BT 45345 (101 BhAh, TWEAK @it Fnld 78 N\ A5 bR 40 rR ol 2 iE IR A 4R A 2
-8 (IL-8)FIki4H L - E Mg 4 i 74 IR T (GM-CSF) 77 48, I itk S M it 1) R A R R [11] . IR,
FAHEN STWEAK 1] BELEHT 7 it 28 1 oq B AR B 22 AR TR RSB SRR, 34T 1 IXIUATHE M A S B 7, LA
PR i 7 Jili 98 K53 137 STWEAK I B 5 520 ™ AR B A TS IR &

2. MRFAEE
21 FARMR

AT 2022 £ 12 H 1 H % 2023 4 6 H 30 HELBIERRF RS 55 Bt & 2 B WP 5 5 FORE 2 2 R E
B IS B 12 R e I 26 () e N BEAT T BT REPERT 8 o« B NZEL Rt It o8 SR 3 FF 6 LU N Nl ifE: (1) 4R
> 18 %; (2) 4 RT-PCR Kill #7112 B4e SARS-CoV-2, EA5 7 e ili ¢ FH I R 28 B B il S A% 445 1iE
HRTRET A 48 /N ; (3) IR R sE 8, B2 A ML S5 E 0BV« HERARdEa T
(1) RIEHTGIEERIT AT R W B 3 A R R s (2) 15— A Bk PTAE R . Ui sE Bl R R
BEIRTT: (3) GIFIERHMG . S Ml Mg S5 ARG (4) NS BREEE E (HIV) R . Ridh
MR Z 35 . IR R Gl s S SEAR IR AT T 3 . 2% B RS A S G e R T

22. AOGEHEHIE. IRREHEMBED

BIE T NRER N G T 27 Al R AR AIE 2 72 357 76 i 28 58038 N Bt S0 1A) AR 9T AR B R 15 o AR 4 i i
STWEAK 7K1 =/ i 8ok Bt il 4 & 7y N =4 T1 41, <1.20ng/mL; T2 41, 1.20~2.16 ng/mL; T3
A, >2.16 ng/mlL. AF: B J1E) 5 T 23 AR 28 7 B AR BE PRI P AR e i % ) ™ A, B3 SMART-COP
PF4r. CURB-65 ¥4y CURXO PF4r. PSI 1¥4r. A-DROP i¥4r. 4C LT #1i¥Jr. COVID-GRAM ¥4}
1 MULBSTA $F43[12]-[15].

23, BEEER MURMISTIR (ELISA)

TENBE G 24 /NI P 3E it i ik 2 0 A0 ) g N e 89 [16], 8L 7E 3500 rpm 5.0 10 A0 3R15 I
JZI5E, FEAEE-80CUKAE T T R SARMI[17]. L& sTWEAK ¥ (ng/mL) 5% FH B EBE S 28 W PR R B v
Mse, AR E %) U B T E BRI . ELISA 7 £(CSB-E16492h) i b [E iU RHA 5 AE M R4
A B2 7] (https://www.cusabio.com/) 4t .

2.4. BURHIGEIH 4

NBGETHARERI S50 = SR LIE £ bRk iR (SEM) BT AL 8 S DU 23 LRI BE R 7R o 43 870 B F AR
AE 7 IR . AN 2 [ R AEZE 57 T 77 Z2 0 W e ROTREIR BEAT i1 o BEAh, L3 STWEAK MUHE
Jifi 9 7 B RE LD 73 2 18] A ORI A £ kA A (el VA AR AR AT (v, SR IZ 4R (RS BE AR ERTT I3 sSTWEAK
KF SRS R HC R 2K TARRE(ROC) il 26 0P L7 STWEAK /K KA Gefiti 2 7™ ALV
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3.1. AOgGitEMIiEKREHE

AHFFEILGIN T 343 BN B o FA B et i 28 1 B (2 1) W18 1 B, BT 28 PR AR 2020
70 %, H 191 9 B M (55.7%) . FEHG 49 4 (14.3%) A IR AR S . 7E =AML, =K sSTWEAK
H(T) M PRI R R R E H = (P < 0.05). =AMV 2 [AI7E UER 4 [F] TR (CK-MB). D- 24 (D-dimer)
PRI 0 45 AR E 22 5, T3 X IR AR 3 Ty, PTRES B sSTWEAK 5O LS. AT e XU AH

Ko =AML CIRMEH(CRP). H/3-6 (IL-6). B4 3 5 (PCT) &5 HoA R 3048 b5 7 1 6 22 57 -

Table 1. Demographic characteristics of participators at baseline

F 1. S5FRLEAORITFHHE

Characteristic

Tertile of serum STWEAK

T1 (<1.20 ng/mL) T2 (1.20~2.16 ng/mL) T3 (>2.16 ng/mL)
N 108 107 108
Age, years 68.5+1.58 71.6+1.33 71.1+1.30 0.238
Male, n (%) 68 (63.0) 58 (54.2) 65 (60.2) 0.408
BMI 245+041 2231041 245+0.52 0.952
Smoker, n (%) 16 (14.8) 12 (11.2) 21 (19.4) 0.254
Systolic pressure (mmHg) 133.2£2.04 137.1+£1.92 133.0 £2.07 0.275
Diastolic pressure (mmHg) 78.0+1.24 80.2+1.17 79.7+1.19 0.376
Hypertension, n (%) 49 (45.4) 48 (44.9) 57 (52.8) 0.347
Diabetes mellitus, n (%) 20 (18.5) 17 (15.9) 36 (36.1) 0.012
Coronary heart diseases, n (%) 23 (21.3) 16 (15.0) 25 (23.1) 0.296
Other chronic heart disease, n (%) 20 (18.5) 9(8.4) 13 (12.0) 0.093
Cerebrovascular diseases, n (%) 21 (19.4) 19 (17.8) 31 (28.7) 0.122
Chronic liver diseases, n (%) 3(2.8) 5(4.7) 3(2.8) 0.748
Hepatitis B, n (%) 2 (1.9 3(2.8) 2 (1.9 0.901
Chronic kidney diseases, n (%) 10 (9.3) 8 (7.5) 10 (9.3) 0.909
Bronchiectasis, n (%) 1(0.9) 2(1.9) 4(3.7) 0.269
Corticosteroids therapy, n (%) 87 (80.6) 88 (82.2) 89 (82.4) 0.950
Antibiotics therapy, n (%) 106 (98.1) 100 (93.5) 106 (98.1) 0.101
Antiviral therapy, n (%) 45 (41.7) 47 (43.9) 55 (50.9) 0.373
Anticoagulant therapy, n (%) 56 (51.9) 63 (58.9) 66 (61.1) 0.368
PaO2 (mm Hg) 924 +3.91 87.5+3.11 83.1+2.87 0.142
PaCO2 (mm Hg) 35.6+0.97 37.1+£0.98 36.7 +£0.80 0.520
SpO2 (%) 93.6+0.74 94.5+0.51 93.6 +0.61 0.459
PaO2/FiO2 (%) 303.7 £14.10 294.4+10.18 279.9+13.18 0.407
WBC (10%/L) 7.6+0.37 7.7+0.35 8.3+0.35 0.378
Neutrophil (10%/L) 6.0+0.35 6.1+0.34 6.4+0.33 0.594
Lymphocyte (10%/L) 1.1+0.08 1.1+0.06 1.2+0.13 0.565
Monocyte (10%/L) 0.5+0.03 0.5+0.02 0.6 +0.05 0.257
Eosinophil (10%/L) 0.05+0.01 0.05+0.01 0.08 +0.02 0.296
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ALT (U/L) 31.8+212 34.0 £2.56 314 +£3.05 0.737
AST (U/L) 33.0+2.24 36.0+3.32 35.6 +3.19 0.733
Uric acid (umol/L) 269.7 £12.19 267.8 £13.84 268.5 +10.64 0.933
Urea nitrogen (mmol/L) 8.7+0.93 8.1+0.70 9.3+0.92 0.641
Creatinine (umol/L) 111.1 +18.06 98.3+13.19 103.7 £14.78 0.842
CK (U/L) 53.0 (30.0, 90.0) 53.0 (30.0, 79.0) 57.0(37.0,123.0)  0.127
CK-MB (U/L) 14.0 (7.5, 18.5) 10.0 (7.0, 16.0) 145 (7.8, 24.3) 0.028
Myoglobin (ng/mL) 85.2 (40.1, 256.5) 54.1 (28.7, 185.7) 64.8 (32.6,110.4)  0.250
LDH (U/L) 274.2 £ 10.53 270.8+£12.19 310.2 £19.37 0.614
D-dimer (ng/mL) 1.3+£0.15 2.6+£0.90 2.7+0.59 0.039
CRP (mg/L) 225 (5.6, 71.0) 26.0 (5.8, 72.4) 27.2 (9.5, 86.9) 0.539
IL-6 (pg/mL) 20.8(7.3,91.2) 13.5 (5.4, 50.0) 23.0(8.0,74.2) 0.117
PCT (ng/mL) 0.05 (0.03, 0.17) 0.06 (0.03, 0.15) 0.06 (0.02,0.33)  0.761
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Figure 1. The levels of circulatory sSTWEAK in COVID-19 patients with different severity
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SEFH ELISA SRR T e IH 48 3 Mg o sTWEAK 7K, HGIAS [ 77 2 R 3 3 5 il 78 58 3% 1335 vh
STWEAK /K728 4k . a0l 1 s, #4E SMART-COP ¥4y, 7~8 Zr4IfLiE sTWEAK /K F & T 0~2 4
4. 3~4 73 4HA 5~6 734 (E 1(A)): HRHE 4C FET-Z(4C mortality) PPy, B XU 2K LT sSTWEAK /K F
BEEmTEAKH, 786 TR AR REEAHE 1(B); RIE A-DROP 45, ARy KUK 4H 1 I i
STWEAK 7K P T HAZH 5, H.im RS 2H i i sSTWEAK 7K 5 35 78 00 XURE: ZEL R0 XU 2H. (14 1(D))s
45 DTPNCP V145, M RS I STWEAK 7K 525 5 T rm KU, L XURS: 4R Hh R 4H.
(Kl 1(E)); #RHE PSI ¥4, PSIV Z4) COVID-19 &3 &% &AL H(K 1(G)). HRHE CURB-65 1147,
3~5 I STWEAK /KFET 0~1 432HA1 2 4320 1(H)): HR¥E CURXO. MuLBSTA. COVID-
GRAM ¥4, Ak B AE 5 FIE e il 4 21 STWEAK 7K IE B 2 72 (E 1(C) B 1(F) Bl 1(1).

3.3. & sTWEAK /K ESFHEMK BE KR ERERXE

P 3 2 T [E] AR 2R 23T 1ML STWEAK 7K 5 7 1™ B R VP 20 2 AT (1 DG IG, [ B B VR A AR e (5
2). ZIRPERIESHT IR STWEAK PRI 1 AN AL, SMART-COP P43 i 0.333 (95%Cl:
0.179~0.488), CURB-65 #1434 i1 0.120 43(95% Cl: 0.039~0.202), COVID-GRAM 43 # i1 7.244 53(95%
Cl: 2.764~11.725), A-DROP #4111 0.125 43(95%Cl: 0.037~0.213), 4C FET- 431411 0.343 43 (95%Cl:
0.104~0.582). CURXO. MUuLBSTA. PSI fil DTPNCP 1435 sTWEAK 7KF 2 [a] 35 A & L 5k 35 £k 1tk 5k
WAk, AT TR 2 5 . A-DROP VP fE(E R 3 257, T3 AP T1 At 2.390 £i%(95%Cl:
1.168~2.892), P B4 0.015. T3 ZHff) 4C LT HiFsr2 T1 4R 2.010 £5(95%Cl: 1.123~4.378), P {E N
0.025, FH STWEAK 7K FEAET: RS 1T 73 FH i 2802 EFHES.

Table 2. Associations between serum sSTWEAK and severity in COVID-19 patients
2. iRk BHME sSTWEAK K ES&FRmEZENHEX M

. Estimated changes by Estimated changes (95% CI) by tertiles of STWEAK

Variables - P trend
continues STWEAK  T1 (<1.20 ng/mL) T2 (1.20~2.16 ng/mL) T3 (>2.16 ng/mL)

N 323 108 107 108
SMART-COP 0.333(0.179, 0.488) 1.0 (Ref) 0.779 (0.361,1.682)  1.512(0.732,3.121) 0.359
CURB-65 0.120 (0.039, 0.202) 1.0 (Ref) 0.627 (0.317,1.242)  0.933(0.477,1.825) 0.332
CURXO (Severe) 0.003 (—0.038, 0.043) 1.0 (Ref) 1.462 (0.759,2.818)  1.109 (0.578,2.128)  0.285
COVID-GRAM  7.244 (2.764, 11.725) 1.0 (Ref) 1.006 (0.492,2.058)  1.397 (0.704,2.772)  0.457
MuLBSTA 0.150 (—0.226, 0.526) 1.0 (Ref) 0.809 (0.396, 1.654)  1.054 (0.532,2.088) 0.258
A-DROP 0.125 (0.037, 0.213) 1.0 (Ref) 1.162 (0.550, 2.454)  2.390 (1.168, 2.892)  0.015
PSI 3.042 (—0.401, 6.486) 1.0 (Ref) 0.657 (0.305,1.417)  1.340(0.654,2.747)  0.203
4C Mortality 0.343 (0.104, 0.582) 1.0 (Ref) 0.716 (0.318,1.614)  2.010(1.123,4.378)  0.025
DTPNCP 0.052 (-0.025, 0.130) 1.0 (Ref) 0.632(0.333,1.202)  0.944 (0.507,1.759)  0.335

B CARIEAERS . s BRI SO IE SR . R PE . SRR AR IR R M B SRAE AT
#®.

3.4. M sTWEAK 7K ES5#F=E MK B EMEZ BRI XE

MAE 3 A, T3 AP FHENMGES . M MEEEZGY . AME ICU. AE BRI 8] ZE K 58 T2 137 & if
REHRESET TLAHM T2 H. ERABERESLEEZWOEN T, T3 HPUESFAE 1ICU A R
(RR)f M. LIRAHERIE, T3 HNUMES(RR = 3.572)F1 ICU UG (RR = 3.867) XU 43 4 35 = T e
s 2H 5
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Table 3. Associations between serum sTWEAK and prognostic outcomes in COVID-19 patients
% 3. FiEhXBHEME sSTWEAK 5TEERAMEEM

Serum sTWEAK

Variables Ptrend
T1 (<1.20 ng/mL) T2 (1.20~2.16 ng/mL) T3 (>2.16 ng/mL)
N 108 107 108

Mechanical ventilation

N, (%) 4(3.7) 2 (1.9) 14 (13.0) 0.003

Unadjusted RR (95% CI) Ref (1.0) 0.495 (0.089, 2.763) 3.872(1.231,12.177) 0.005

Adjusted RR (95% CI) Ref (1.0) 0.424 (0.071, 2.525) 3.572(0.984, 12.971) 0.030

Vasoactive agent

N, (%) 4(3.7) 4(3.7) 12 (11.1) 0.055

Unadjusted RR (95% CI) Ref (1.0) 3.250 (1.014, 10.420) 1.010 (0.246, 4.146) 0.054

Adjusted RR (95% CI) Ref (1.0) 0.778 (0.163, 3.707) 1.809 (0.463, 7.067) 0.216

ICU admission

N, (%) 4(3.7) 5(4.7) 17 (15.7) 0.002

Unadjusted RR (95% CI) Ref (1.0) 1.275 (0.333, 4.881) 4.857 (1.577, 14.960) 0.001

Adjusted RR (95% CI) Ref (1.0) 1.089 (0.245, 4.840) 3.867 (1.107, 13.509) 0.015

Death

N, (%) 6 (5.6) 4(3.7) 13 (12.0) 0.060

Unadjusted RR (95% CI) Ref (1.0) 0.660 (0.181, 2.409) 2.326 (1.050, 6.367) 0.064

Adjusted RR (95% CI) Ref (1.0) 0.743 (0.177, 3.124) 2.795 (1.818, 9.547) 0.256
Longer hospital stays

N, (%) 20 (18.5) 17 (15.9) 28 (25.9) 0.288

Unadjusted RR (95% CI) Ref (1.0) 0.840 (0.413, 1.710) 1.559 (0.815, 2.985) 0.165

Adjusted RR (95% CI) Ref (1.0) 0.809 (0.371, 1.763) 1.277 (0.612, 2.663) 0.578

3.5. & sTWEAK 7K EXFEM B ERBTERRE R T RTINS
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Figure 2. The predictive capacities of circulatory STWEAK for severity and death among COVID-19 patients
2. {&3F STWEAK f#iE i 2 B E R IE™ EFRE K& IE T KB HI UM 68

i) ROC HZe T AR PPAG MLIE STWEAK L2 2 it B A L TE 7 0 AN R TIUS F I BE 70 XS HLBGE <
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BT RE #7740~ > DTPNCP: 0.857; CURB-65: 0.922; A-DROP: 0.861; SMART-COP: 0.797; MULBSTA:
0.758; PSI: 0.897; COVID-GRAM: 0.796; 4C JET-#: 0.933; CURXO: 0.681; Ifij STWEAK: 0.862
(I 2(A)). 13 STWEAK ZKF 1l F fE )y 2.38 ng/mL, HHUSME N 73.1%, R mtER 74.3%. B4,
WP T B1F0 RGN0 NE ICU KITGE /7, Wil 2(B)Fias, DTPNCP: 0.859; CURB-65: 0.912; A-
DROP: 0.859; SMART-COP: 0.862; MuLBSTA: 0.692; PSI: 0.822; COVID-GRAM: 0.788; 4C JLT:
#: 0.923; CURXO: 0.749; Ifii# sTWEAK: 0.767. IfiLi& sTWEAK [#llf F 3k & N 2.39 ng/mL, B
4 90.0%, it 74.5%.
4. ¥1ig

AHFFERIRVT ML STWEAK 7K 37 6 il 28 SOREFR B K 10U 2 [A) (SRR AL T HIES . B AR, A
BEi Mg sSTWEAK ZK-F 5 e il 2 BE VP 4> 20 IEAC. Bhah, BRAR 4R EoR Nl sSTWEAK /K
T -5 LB IE XU 38 o B FRE 4 = IS XU T i A7 2 DRk . If sSTWEAK E TS R T 77 T
(R80RE 5 22 M it 98 P B AR BV o AH 2 o IR BRI W], AR L7 STWEAK /K- LEVTAG 8 et i 28 7 F A2
JEE R T AN B TR 7 T B I R S FANME

STWEAK & —Fh &REEA N, BAZFAEMZIhRe, S 50ENE. Mb. #5E. HLB5H.
ST 6L 9 TR I A A P PR B AR B AR (18] K ERAEHE R B, STWEAK T8 2 Fe i v R ¥ 4 EEZAE T,
B A FOR AR 28« 4028 LA « O I3 500 R 2 RE M i [19]-[23] » BE4h, STWEAK /K-F- Tt i 5 IR
RGP R IR HLERIAE S, ) i Bk i o 8 Py R0 M LRV it [24] o DRTG, FRATTASIN 1 AN ) P2 S AR
JE 3 T I 8 FR AR N IO IR STWEAK Ko W7t R B, 135 sSTWEAK 7K~ B ™ 5 F2 5 343 T i i 84 m
ESE T8 ek fili 48 £ 38 STWEAK /K5 Hpi s M B2 2 IEM G IR T sSTWEAK /KF5 Z il K18
PR R, 4R BRIMTE STWEAK 7K T 5 UUER 86 [F) LA (CK-MB)FI D-—RAMA/K-F- R IEMHR, &
B STWEAK Ft i ] e 2 5 37 jet il 98 1A B AR 2 72

UEAh, REUFERY] sSTWEAK WK FE 5 2 R i) Pl 5 25 AT AE 535 00K . sSTWEAK ZKSFAE T4~
FRALC LI B8 AT T T B A TR [25] . M5E STWEAK ZK-FXF T PG 1 Be 18 V0 ) 38 v B kAR
it s T B (1 17 R T e L AR [26]. BRIk, FRATAHT T G sSTWEAK /K5 Ts ARG . BF
FRILMLIE STWEAK 7K Fh s iR et i 28 585 Hh BATURRIE AN EE M 47 == SOy 19 ARG S22 3 m . k4t
ATV T M3E STWEAK SAN[RIT %8 ™ EAR B VE 7> RN TS e 7, 45 SRR ML sTWEAK 7K
TRIAS B TS 1 RE 75 B AL G o RG0MH2Y, B fiE sTWEAK RJAE Ay e it 28 1 9 R AL VbR 4

AW LR T e i 4 BB AR IS sSTWEAK 7K 5 500% ™ 8RR b R B FilUR S 1B ARG, (5
WHRAAFE— L RRE: 28—, HTHAZRELRE BN, FEAREMEXNEUDN: £, A

(UK T ML RE A A STWEAK KT, T 2 4065 T BE SV B A2 25 b ) sSTWEAK I JEE MR 46
=, KRBT RT ARG R A, sTWEAK T iig 0L 0y 658 i
5. &

X IGURGIEPERAS BT 78 B0 Mt 1T STWEAK 7K 35 ek fiti 28 7™ B A B2 K T F) SR BBk o AT 90 4 2R
R, B il 28 B M sSTWEAK K Tt i 5 R ™ HRE BE 3G 0 e TG A BB T g A O o I 7
STWEAK ] {1 it 3 e Fiff 28 7™ FARE AN T B RCEMIAR S, 12 DA B0 5 et il 8 £ S s A
TR R fE S
B oW

WA 258 B AR, BB X U 78 i 105 51 ok

DOI: 10.12677/acm.2026.163860 900 I IR 2= =23t e


https://doi.org/10.12677/acm.2026.163860

PR, BT

L3255 AREIE R

AT CIRAT LA 5 MR B AR B & A & IR AWHEHE 5 SR (HEHE 52 YJ-YX2021-147). v

A2 54 HBS SIEBMERE L.
S5 3k

(1]
(2]

(3]
(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

Baloch, S., Baloch, M.A., Zheng, T. and Pei, X. (2020) The Coronavirus Disease 2019 (COVID-19) Pandemic. The
Tohoku Journal of Experimental Medicine, 250, 271-278. https://doi.org/10.1620/tjem.250.271

Ochani, R., Asad, A., Yasmin, F., et al. (2021) COVID-19 Pandemic: From Origins to Outcomes. A Comprehensive
Review of Viral Pathogenesis, Clinical Manifestations, Diagnostic Evaluation, and Management. Infezione Medica, 29,
20-36.

World Health Organization (2025) WHO COVID-19 Dashboard. https://data.who.int/dashboards/covid19/cases?n=c

Li, M., Wang, H., Tian, L., Pang, Z., Yang, Q., Huang, T., et al. (2022) COVID-19 Vaccine Development: Milestones,
Lessons and Prospects. Signal Transduction and Targeted Therapy, 7, Article No. 146.
https://doi.org/10.1038/s41392-022-00996-y

Schilling, W.H.K., Jittamala, P., Watson, J.A., Boyd, S., Luvira, V., Siripoon, T., et al. (2024) Antiviral Efficacy of
Molnupiravir versus Ritonavir-Boosted Nirmatrelvir in Patients with Early Symptomatic COVID-19 (PLATCOV): An
Open-Label, Phase 2, Randomised, Controlled, Adaptive Trial. The Lancet Infectious Diseases, 24, 36-45.
https://doi.org/10.1016/s1473-3099(23)00493-0

Saxena, S.K., Kumar, S., Ansari, S., Paweska, J.T., Maurya, V.K., Tripathi, A.K,, et al. (2022) Characterization of the
Novel SARS-CoV-2 Omicron (B.1.1.529) Variant of Concern and Its Global Perspective. Journal of Medical Virology,
94, 1738-1744. https://doi.org/10.1002/jmv.27524

Lucijanié¢, M., Zivkovié, N.P., Rezi¢, T., Durlen, I, Stoji¢, J., Jurin, I., et al. (2023) The Performance of the WHO
COVID-19 Severity Classification, COVID-GRAM, VACO Index, 4C Mortality, and CURB-65 Prognostic Scores in
Hospitalized COVID-19 Patients: Data on 4014 Patients from a Tertiary Center Registry. Croatian Medical Journal, 64,
13-20. https://doi.org/10.3325/cmj.2023.64.13

Comertpay, E., Vural, S., Eroglu, O., Dindar Badem, N., Bilgili, Y. and Coskun, F. (2020) The Diagnostic Value of Stweak
in Acute Ischemic Stroke. Balkan Medical Journal, 37, 336-340.
https://doi.org/10.4274/balkanmedj.galenos.2020.2020.2.45

da Silva-Candal, A., Lépez-Dequidt, I., Rodriguez-Yafiez, M., Avila-Gémez, P., Pumar, J.M., Castillo, J., et al. (2021)
Stweak Is a Marker of Early Haematoma Growth and Leukoaraiosis in Intracerebral Haemorrhage. Stroke and Vascular
Neurology, 6, 528-535. https://doi.org/10.1136/svn-2020-000684

Guan, X., Yang, H., Zhong, W., Duan, J., Zhang, C., Jiang, H., et al. (2022) Fn14 Exacerbates Acute Lung Injury by
Activating the NLRP3 Inflammasome in Mice. Molecular Medicine, 28, Article No. 85.
https://doi.org/10.1186/s10020-022-00514-4

Xu, H., Okamoto, A., Ichikawa, J., Ando, T., Tasaka, K., Masuyama, K., et al. (2004) Tweak/Fn14 Interaction Stimulates
Human Bronchial Epithelial Cells to Produce 1L-8 and Gm-CSF. Biochemical and Biophysical Research Communica-
tions, 318, 422-427. https://doi.org/10.1016/j.bbrc.2004.04.036

Xu, Z., Wang, X., Cao, P., Zhang, C., Feng, C., Zheng, L., et al. (2022) Serum IL-27 Predicts the Severity and Prognosis
in Patients with Community-Acquired Pneumonia: A Prospective Cohort Study. International Journal of Medical Sci-
ences, 19, 74-81. https://doi.org/10.7150/ijms.67028

Abu Elhassan, U.E., Algahtani, S.M.A., Al Saglan, N.S., Hawan, A., Algahtani, F.S., Almtheeb, R.S., et al. (2023) Utility
of the 4C ISARIC Mortality Score in Hospitalized COVID-19 Patients at a Large Tertiary Saudi Arabian Center. Multi-
disciplinary Respiratory Medicine, 18, Article No. 917. https://doi.org/10.4081/mrm.2023.917

Armifianzas, C., Arnaiz de las Revillas, F., Gutiérrez Cuadra, M., Arnaiz, A., Fernandez Sampedro, M., Gonzalez-Rico,
C., etal. (2021) Usefulness of the COVID-GRAM and CURB-65 Scores for Predicting Severity in Patients with Covid-
19. International Journal of Infectious Diseases, 108, 282-288. https://doi.org/10.1016/].ijid.2021.05.048

lijima, Y., Okamoto, T., Shirai, T., Mitsumura, T., Sakakibara, R., Honda, T., et al. (2021) Mulbsta Score Is a Useful
Tool for Predicting COVID-19 Disease Behavior. Journal of Infection and Chemotherapy, 27, 284-290.
https://doi.org/10.1016/j.jiac.2020.10.013

Feng, C., Cheng, J., Xu, Z., Liu, H., Xu, D., Fu, L., et al. (2021) Associations of Serum Resistin with the Severity and
Prognosis in Patients with Community-Acquired Pneumonia. Frontiers in Immunology, 12, Article ID: 703515.
https://doi.org/10.3389/fimmu.2021.703515

Zheng, L., Fei, J., Feng, C., Xu, Z., Fu, L. and Zhao, H. (2021) Serum 8-1s0-PGF2a Predicts the Severity and Prognosis

DOI: 10.12677/acm.2026.163860 901 Il R 125 23k i


https://doi.org/10.12677/acm.2026.163860
https://doi.org/10.1620/tjem.250.271
https://data.who.int/dashboards/covid19/cases?n=c
https://doi.org/10.1038/s41392-022-00996-y
https://doi.org/10.1016/s1473-3099(23)00493-0
https://doi.org/10.1002/jmv.27524
https://doi.org/10.3325/cmj.2023.64.13
https://doi.org/10.4274/balkanmedj.galenos.2020.2020.2.45
https://doi.org/10.1136/svn-2020-000684
https://doi.org/10.1186/s10020-022-00514-4
https://doi.org/10.1016/j.bbrc.2004.04.036
https://doi.org/10.7150/ijms.67028
https://doi.org/10.4081/mrm.2023.917
https://doi.org/10.1016/j.ijid.2021.05.048
https://doi.org/10.1016/j.jiac.2020.10.013
https://doi.org/10.3389/fimmu.2021.703515

UK, BT

(18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

in Patients with Community-Acquired Pneumonia: A Retrospective Cohort Study. Frontiers in Medicine, 8, Article ID:
633442. https://doi.org/10.3389/fmed.2021.633442

Burkly, L.C., Michaelson, J.S., Hahm, K., Jakubowski, A. and Zheng, T.S. (2007) Tweaking Tissue Remodeling by a
Multifunctional Cytokine: Role of Tweak/Fn14 Pathway in Health and Disease. Cytokine, 40, 1-16.
https://doi.org/10.1016/].cyt0.2007.09.007

Altay, M., Ates, 1., Yilmaz, F.M., Topguoglu, C. and Kaplan, M. (2016) Rola krazacego sSTWEAK w patogenezie
choroby Hashimoto—Badanie pilotazowe. Endokrynologia Polska, 67, 562-566. https://doi.org/10.5603/ep.a2016.0033

da Silva-Candal, A., Custodia, A., Lopez-Dequidt, 1., Rodriguez-Yaiez, M., Alonso-Alonso, M.L., Avila-Gémez, P., et
al. (2022) Stweak Is a Leukoaraiosis Biomarker Associated with Neurovascular Angiopathy. Annals of Clinical and
Translational Neurology, 9, 171-180. https://doi.org/10.1002/acn3.51502

Ptaszynska-Kopczynska, K., Marcinkiewicz-Siemion, M., Lisowska, A., Waszkiewicz, E., Witkowski, M., Jasiewicz, M.,
et al. (2016) Alterations of Soluble TWEAK and CD163 Concentrations in Patients with Chronic Heart Failure. Cytokine,
80, 7-12. https://doi.org/10.1016/j.cyt0.2016.02.005

Rusu, C.C., Racasan, S., Kacso, .M., Ghervan, L., Moldovan, D., Potra, A., et al. (2015) The Association of High sSCD163/
STWEAK Ratio with Cardiovascular Disease in Hemodialysis Patients. International Urology and Nephrology, 47, 2023-
2030. https://doi.org/10.1007/s11255-015-1114-x

Kaplan, M., Yuksel, M., Ates, I., Yaln Kilic, Z.M., Kilic, H., Ates, H., et al. (2016) Are Stweak and IL-17A Levels in
Inflammatory Bowel Disease Associated with Disease Activity and Etiopathogenesis? Inflammatory Bowel Diseases, 22,
615-622. https://doi.org/10.1097/mib.0000000000000632

Wang, M., Xie, Z., Xu, J. and Feng, Z. (2020) Tweak/Fn14 Axis in Respiratory Diseases. Clinica Chimica Acta, 509,
139-148. https://doi.org/10.1016/j.cca.2020.06.007

Richter, B., Rychli, K., Hohensinner, P.J., Berger, R., Mortl, D., Neuhold, S., et al. (2010) Differences in the Predictive
Value of Tumor Necrosis Factor-Like Weak Inducer of Apoptosis (TWEAK) in Advanced Ischemic and Non-Ischemic
Heart Failure. Atherosclerosis, 213, 545-548. https://doi.org/10.1016/j.atherosclerosis.2010.08.061

Zheng, F. (2022) Pathogenic Characteristics of Pulmonary Infection in Hospitalized Patients with Chronic Heart Failure
and Diagnostic Value of sSTREM-1, sCD163, and Stweak. Pakistan Journal of Medical Sciences, 38, 536-541.
https://doi.org/10.12669/pjms.38.3.4758

DOI: 10.12677/acm.2026.163860 902 Il R 125 23k i


https://doi.org/10.12677/acm.2026.163860
https://doi.org/10.3389/fmed.2021.633442
https://doi.org/10.1016/j.cyto.2007.09.007
https://doi.org/10.5603/ep.a2016.0033
https://doi.org/10.1002/acn3.51502
https://doi.org/10.1016/j.cyto.2016.02.005
https://doi.org/10.1007/s11255-015-1114-x
https://doi.org/10.1097/mib.0000000000000632
https://doi.org/10.1016/j.cca.2020.06.007
https://doi.org/10.1016/j.atherosclerosis.2010.08.061
https://doi.org/10.12669/pjms.38.3.4758

	血清sTWEAK与新冠肺炎患者严重程度及预后的关联：一项前瞻性队列研究
	摘  要
	关键词
	Association between Serum sTWEAK and Severity and Prognosis of Patients with COVID-19’s Disease: A Prospective Cohort Study
	Abstract
	Keywords
	1. 背景
	2. 材料和方法
	2.1. 研究对象
	2.2. 人口统计学数据、临床特征和随访
	2.3. 酶联反应吸附实验(ELISA)
	2.4. 数据的统计分析

	3. 结果
	3.1. 人口统计学和临床特征
	3.2. 不同严重程度新冠肺炎患者血清sTWEAK水平的研究
	3.3. 血清sTWEAK水平与新冠肺炎患者疾病严重程度的关联
	3.4. 血清sTWEAK水平与新冠肺炎患者预后之间的关联
	3.5. 血清sTWEAK水平对新冠肺炎患者疾病严重程度及死亡风险的预测能力

	4. 讨论
	5. 结论
	致  谢
	伦理与知情同意说明
	参考文献

