N

- 82~ B LS EE 2Rk 2026 4F 1 H 45 35 %5 1 3] Chin J Emerg Med, January 2026, Vol. 35, No. 1

- i PR

FEF MG PGCL o FIMNAE N 2 E5 250 AR 1
PR EA N R R U TR

Rk TR EF BRSO’ R’ AR BN ORI’
"RART B AR EREZSH, RA 610000; b HBE K FRFEFEWERF
E leel 45 o4, &KX 430030

@BAEAEA: KEE, Email: tjcongzhang@hust.edu.cn

(FZE ] B BT o 00 4 1t R 38 58 4 300G 22 AR v JE3T5 T 1o (Peroxisome
proliferator-activated receptor-gamma coactivator 1-alpha, PGC-1« ) 5 Ifi. % N 5% 25 (1 ( Vascular
Endothelial-cadherin, VE-Cad ) £ JMFEE B B 10 FRILFENE, IF04 dE 2 R 2 P S A 7 P4 O
AN RBUSTME. FiE AT RTIETEASIRFSE, A0 2020 4F 8 H % 2024 4F 4 AFF S
Sepsis-3.0 ARUERMEEEAE B o ARYTE 70 M EEAE AL S MR AR 7e 2, #2 28 d R IH 40 WAF IS 4l
Ferdl, WAERRE IS PGC-1 o . VE-Cad 7K K Stk AE B S8 4 (@ FEIT43 T (acute physiology and
chronic health evaluation Il , APACHE Il ), J¥5i# B 574 ( sequential organ failure assessment,
SOFA ) 25l AH AR R Cox LMl RUK: [MIER RIS T 2 [ 240, Tise s BRI R, T4k
[A]J9##% ( classification and regression tree, CART ) %, FZETN 28 d FET XS AP FEMIATAY , R
A TAERE R PP g B R RE . GER  ARFICIRAA 142 B EAE B . SAETE
H (n=99) ML, FLT-H (n=43) BFFRILTEALH M3 PGC-1 o /K [(1.44 £ 0.51) ng/mL vs.
(2.41 £ 0.97) ng/mL, P<0.001] Al 5 & (1) IfiL & VE-Cad /K 3 [(4.01 + 0.66) ng/mL vs. (3.35 + 0.58) ng/mL,
P<0.001]. J#:IE R 704 FR 3 0% PGC-1 o KPR T MEEEAEAL, 1M 1L 7% VE-Cad /K- = T ik 8
JEL, T4 APACHE 1T 343, SOFA ¥4y, PCT. WBC M BUN 48 4r ¥ T/ 41 (1
P<0.001 ), Cox ZHZ A4 MI#E, MEFIEKS (HR=2.797, 95%CI: 1.426~5.485 ). VE-Cad 7k
STbE (HR=2.999, 95%CI: 1.617~5.561 ), APACHE I #4231 ( HR=1.082, 95%CI: 1.019~1.149 )
J SOFA 43Tt ( HR=1.209, 95%CI: 1.001~1.459 ) & 28 d JET- (A fER %, T PGC-1a
Ry ZE (HR=0.402, 95%CI: 0.248~0.650 ), JET LR R R HNY CART e iRy, LI PGC-
Lo B4 AT A, WA VE-Cad 47 KU R 43, AL TN 28 d BT il 28 F ALk 0.890
(95%CT: 0.832~0.948 ), UL 83.7%, Tt h 82.8%., ZHik Ifilif PGC-1a 5 VE-Cad 13
AR 55 e R P P AR R TS I G . BT PGC-1 o . VE-Cad B SCHEI RAR bl S i) phe
SR TR, AT KA BUALRE , T R e BEAE B 1 A UG PEAG Bt — RS e i Ak T H.
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[ Abstract ] Objective To investigate the early expression characteristics of serum peroxisome
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proliferator-activated receptor-gamma coactivator 1-alpha (PGC-1a) and Vascular Endothelial-cadherin
(VE-Cad) in septic patients, and to construct a multifactorial decision tree model for predicting adverse
outcomes. Methods This prospective cohort study enrolled septic patients who met the Sepsis-3.0
criteria between August 2020 and April 2024. Patients were categorized into sepsis and septic shock
groups based on disease severity, and into survival and non-survival groups based on 28-day outcomes.
Serum levels of PGC-1a and VE-Cad, along with clinical indicators including Acute Physiology and
Chronic Health Evaluation [I (APACHE II ) and Sequential Organ Failure Assessment (SOFA) scores,
were collected. Multivariate analysis was performed using Cox proportional hazards regression to
identify independent prognostic factors. A decision tree model for predicting 28-day mortality risk was
constructed using the Classification and Regression Tree (CART) algorithm. The predictive performance
of the model was evaluated using receiver operating characteristic curve analysis. Results A total of
142 sepsis patients were included. Compared to the survival group (n=99), the non-survival group (n=43)
exhibited lower serum PGC-1a levels [(1.44+0.51) ng/mL vs. (2.414+0.97) ng/mL, P<0.001] and higher
serum VE-Cad levels [(4.01£0.66) ng/mL vs. (3.35+0.58) ng/mL, P<0.001]. Serum PGC-1o levels were
significantly lower in the septic shock group than in the sepsis group, whereas serum VE-Cad levels
were higher. Additionally, the non-survival group had significantly higher APACHE Il scores, SOFA
scores, PCT, WBC, and BUN levels (all P<0.001). Multivariate Cox regression analysis identified septic
shock (HR=2.797, 95%CI: 1.426-5.485), elevated VE-Cad (HR=2.999, 95%CI: 1.617-5.561), elevated
APACHE 1l score (HR=1.082, 95%CI: 1.019-1.149), and elevated SOFA score (HR=1.209, 95%CTI:
1.001-1.459) as independent risk factors for 28-day mortality, while PGC-1a was a protective factor
(HR=0.402, 95%CI: 0.248-0.650). The CART decision tree model, using PGC-1a as the primary splitting
node combined with VE-Cad for risk stratification, demonstrated an area under the curve of 0.890 (95%CT:
0.832-0.948) for predicting 28-day mortality, with a sensitivity of 83.7% and a specificity of 82.8%.
Conclusions The dynamic imbalance between serum PGC-1a and VE-Cad is closely associated with the
severity and prognosis of sepsis. The decision tree prediction model based on PGC-1a, VE-Cad, and key
clinical indicators shows good predictive performance and may serve as a potential quantitative tool for
individualized prognosis assessment in sepsis patients.
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(PGC-1a); Vascular endothelial cadherin (VE-Cad); Prognosis

Fund program: Hubei Province health and family planning scientific research project
(WJ2023M015)

DOI: 10.3760/cma.j.cn114656-20250704-00497

- 83 -

IR BERE S SR UL 5 | 2 1) 42 B SEE RUW ER-A A
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BIRERERT, 2w W EAE U, MREEE I SR R,
A AR AE I W] R Ny B R B T, e
11K 20%~40%", e RESE TS 5 R0 T T AL
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TR R BUR H A A hn i, - RAkih
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LV 2o 401 ) Tl AR 8 B P T A2 A y Sl B
¥ W% B F -1a (peroxisome proliferator-activated
receptor-gamma coactivator 1-alpha, PGC-1 ¢ ) J&2k
RERA: ) HE R DGR RE R, 25 I SR Ak K
B, JEERLORR G R AR AR o M P R A

Zh 4 M (vascular endothelial-cadherin, VE-Cad ) J&
LA PN R A ) e 0 OB 1, AERRN B BB 5E
e VRS N AR S AE AN N RS B
58, VE-Cad Fl PGC-1 o 4] A4 1 5 o
s pe A A B 2 S e iE kg, R e ey
B A 2R LA S 2N N 4, PR RIS )
W Y BT, AR S A GEE R
FI PGC-1 o . VE-Cad BRI, FFHET IHAY
TSRS PO L S AN R A
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1.1 ARIFHR

AHFFERHTRTIEPEA S FE B3t LA 2020 4F
8 H 2 2024 4F 4 F Wi E] A rh BF B[R] 5% B 2 B
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BEIE IRl 5% EEBE RO LR 1 . AFE A HEER PR
M MTEIE B F VNI R . ASRHE = (D) F55
WEEAE L WiAR i 7 5 (2) SR = 18 % 5 (3) EBE iy
] >24 h 5 (4) BE MFREEAEREA . HERbS
- (1) BIFEIEMRE 5 Q) M EIKRARSE ., %
BREEH A 5 (3) T HEIT B A RS RE AN A
(4) IEes2 ALY . MG 5 (5) KIIME
MMERIBITH 5 () AT, HEENH ; (7) 4
IR FLIER

AT 5T 8 1 4 PR RS [R5 15 2 e B s [
i??EfSJuE%V‘ H 73 5y 25 it ( TIIRB20200720 ),

TRTT BAS IR A S8 B T B A ) =

1.2 BB

W%%%E PEA. RBTHE AL, T
DR . 18 P BH ZE ] iﬂfﬁfpﬁ WRFFAE 732 . G
(N HL’I%ZJEEL\ LA S B PRI 1T (acute
physiology and chronic health evaluation Il , APACHE

1) ™ (A FEAEE Gtk A B bR 3 4R,
BIY 1Y, oA S ), P R A E R A

P43 ( sequential organ failure assessment, SOFA )
(Y 24 7%, P EGBGRIRTECE ).
1.3 IMi& PGC-1a. VE-Cad 7k £ R LI Ei5HR

g

ABE24h N, REBEZSEFIKIN S mL, &
ARG , ORAF T -80 CUKARHAERI, R4
H shFr{Y FAM.E. 16/20 ( Hamilton Bonaduz AG,
e F 20162224218 ), ﬁﬁﬁ%ﬁ%%ﬁ AL 3000 ¥
KI5 PGC-1 « . VE-Cad /K, RXFI &k A L
WIBLEYFRHA R ﬁ%/\éﬂ%%‘/\ﬁmﬁ H
P45 25 ( procalcitonin, PCT ), IR . 144k . C-
W ( C-reactive protein, CRP ) AYFRGIGZE S
1.4 FEEERE. MEBRAERSEF X

i UM EEAE 2 Gbn e 7Kg BB A3 o e B e 4
K MeEIE R v 2 . BT A A A BE) 28 d 917
TGO, A4 28 d A7 1515 UK e EEAE J 35 43 i oK
T4 S AEE L
1.5 Git=Eh%

FH SPSS25.0 K 14 &b ¥ H 4%, v it ¥E R A
Shapiro-Wilk K5 1EAE, FFA IESME IS +
FrdfEZE (x +£5) Fn , A R LB AEAS ¢ R,
TS LArp g (U8l iR ) M(0,,05)] &
7N, W] He s AR 240 Mann-Whitney U 55 5
B (%) FRTHEToR, H 2 B k. F Cox

[ G 305 PR 2% 0T e A0 A8 TS AN R B 520 . SR
PO SRR ASE R 53 B e B S8 3 T0U/R AN R A 52 0] (A
R, ZHE (1) S RECUE S, (2)
AL RSB 10 5 (3) BERIRORIREEZ 5 ;
(4) TR/ INEECN 5. 223280 TAERHIE
( receiver operator characteristic, ROC ) £k, #56
R FNMNE . LA P<0.05 MZEFA ST X,
2 R
21 MREERE—MER

AT LGN A 142 B85 o MR 1 ™ AR
S M IERERELL (84 1], 59.15% ) S HEREIER 541 ( 58
1, 40.85% ); M4 28 d BEVIZS )R, 73 MAFTEAL (99
], 69.72% ) SHIET4 (43 i, 30.28% ), FET 4
F R FAEIR v L 238 LG < LL 38 /R 2R & ( blood
urea nitrogen, BUN ), HZiMfgi1%4 (white blood cell
count, WBC ), PCT, APACHE Il i 4. SOFA ¥
OrETARIRAL (3 P<0.05) 5 PR AL YORIR Ho2z
SEGFEE L (P>0.05), W3R 1.

R AR RE B

Table 1 General information of sepsis patients

i T4l (n=43)  FEE4L (n=99) UM/ PAg
() 62.23+8.54 60.52+8.14 1133 0.259
R B &, 1 23120 55/44 0052 0.820
NGl kg/m 23.54+1.25 B87+132 1391 0.167
IR ® 17 (39.53) 0 (04) 0103 0748
e 1(25.58) 0(2020) 0508 0476
e P B ZE ViR 13 (3023) 26(2626) 0237  0.626
HedpAEfRoE " 9 (67.44) 9(2929)  18.057 <0.001
SRR ° 1132 0.769

TG M 10 (23.26) 26 (26.26)

WIRAS 14 (32.56) 35 (35.35)

[INESIRTS 12 (2791) 28 (28.28)

J 7(16.28) 0(10.10)
P ° 33(76.74) 45 (4545) 11856  0.001
BUN (mmol/L) * 922+1.76 7784149 4992 <0.001
PLT ( x 10°L) * 16832+ 18.66 172251869 1152 0251
WBC ( x10°L) * 18.56 +4.38 1478417 4901  <0.001
CRP (mglL) * 114.57 £22.64 107542038 1.826  0.070
PCT (ng/mL) * 10.68 £ 1.17 9.54+1.15 5416 <0.001
APACHE T4 (4) 237+528 1696+524 5626 <0.001
SOFA 1T+ (43) °© 10.00 (10.00,12.00) 9.00 (8.00,10.00) 5.447  <0.001

1« APACHE T 3F-4 2tk AE #1508 P (3 974> TT 5 SOFA ¥
Y RIT AR E TS, BUN MIMJRZE A, PLT Miil/Mi, WBC
FEAIEIEL, CRP A C- W, PCT MFFEEEZEE ;I X+,
"R (B, %), MO, 05)

22 MEEAEMRBZEARTHESE PGC-1a.
VE-Cad 7k ExttE
JHe B9 4 PGC-1 o 7K -5 T R B i K e 4,
VE-Cad KL FMEEREIR w2 ( P<0.05 ). W3 2.
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R2 MRS SEALEH PGC-1 . VE-Cad
HKESFIE (x+s, ng/mL)

Table 2 Comparison of PGC-1 « and VE-Cad levels between
sepsis group and septic shock group (x + s, ng/mL)

210 PGC-1 VE-Cad
METFAEL (n=84) 2.38+0.99 3.44+0.53
e AER e (n=58) 1.61 +0.69 3.94+0.75
2 5.124 4.843
P1H <0.001 <0.001

2 PGC-1 o WL i A ALY B A P G 32 A4 v S BhS
KF -1, VE-Cad UL P B #5568 1
23 ETAHEHFFHEE PGC-1a. VE-Cad 7k
FExFEE
HET-4H PGC-1 o /KPR FAFNG4, VE-Cad /K
SEETFAEA (P<0.05), W33,

®3  ETHSASUEH PGC-1 . VE-Cad KFXS L
(x+s, ng/mL)

Table 3 Comparison of PGC-1 « and VE Cad levels between
the death group and the survival group (x + s, ng/mL)

21 PGC-1 a VE-Cad
FET-4 (n=43) 1.44 +0.51 4.01 +0.66
TG (n=99) 2.41+0.97 3.35+0.58
U/t & 6.204 5.975
P <0.001 <0.001

YE : PGC-1 o WL it EACH R A B 0 e 32 0K y B ES
N+ -1, VE-Cad MINAT P R E550 8 1
2.4 REEBREMEARNEMEZ S

W e BEE £ I TS B DA AR i (407 =
R, “17 =3br4l), £ 1. 3PHEFASIT
SRR (AR MRERIEIR Y - (07 =4E
MeBEIE IR T, “ 17 = MEERE IR 5, HLIGE < 07 = TC,
“1“ =4, #LAH . PGC-1a, VE-Cad. WBC,
APACHE I ¥143. SOFA 1143 ) A H AR &,

25 Cox 1AM B, BREERER 72 L & VE-
Cad. APACHE T ¥¥/3 . SOFA PE4r iR Fe ik e i
SERE TG A RMGER R ; PGC-1a HFRIAEHL
RIPRE, W3k 4,

T4 RFRREERH UG A RS 2407

Table 4 Analysis of factors influencing poor prognosis in
sepsis patients

TehR B SE  Wald P HR 95%CI

PGC-1 « -0.912 0.246 13.789 <0.001 0.402 0.248~0.650
VE-Cad 1.098 0.315 12.153 <0.001 2.999 1.617~5.561
MEFFREIR e 1.028 0.344 8.954 0.003 2.797 1.426~5.485
B < 0.102 0.403 0.064 0.800 1.108 0.503~2.441
BUN 0.210 0.095 4.854 0.078 1.233 0.723~1.486
WBC 0.050 0.040 1.541 0.214 1.051 0.971~1.138
PCT 0.310 0.131 5.610 0.088 1.363 0.855~1.761

APACHE 113743 0.079 0.030 6.706 0.010 1.082 1.019~1.149
SOFA 4y 0.190 0.096 3.894 0.048 1.209 1.001~1.459
T PGC-1 o 7 L 3k S Ak 0 T A 165 51 0 80 32 ARy A B
W T -1a, VE-Cad ML MBS 8 H, BUN M IR 2 AL,
WBC R4, PCT WIEE5E )R, APACHE I35 h kA
PSP T, SOFA P M7 S B sy

2.5 PGC-1a. VE-Cad ¥ MKRSEBEFE R

R AR RS

¥ PGC-1a . VE-Cad fENIMIKZ RN, 4
R TRAALTY ( ULIEL 1), ASHIFSE P s b i i
2 M B, B PGC-1 . VE-Cad, H PGC-
1o SR 2 AR AR i, R A T
TFo YRR AL AUC K 0.890 (95%CT:
0.832~0.948, P<0.001), &SN 83.7%, FimE
9 82.8%, LPEFEEH 0.665 , HAT BRI FHIME .
UL 2,

PGCla

< 2|. 100 > 2.100
AL BA 2
A % n 3] % n
B OFiEH 438 32 B O 971 67
u A 56,2 41 BB 29 2
Bt 51.4 73 Bt 48.6 B9

VECad

<f
m—

a4
% n 28 % n 25 % n
B FiEE 75.0 15 B OFEA 43,3 13 B OFEE 174 4
W FRU#E 250 5 B 867 1T B OFPTA s26 19
2B 4.1 20 Bt 21.1 30 Bt 16.2 23
Bl 1 PGC-1a . VE-Cad SNk REAL 8 T A R A DR 5

Fig 1 Decision tree model for predicting poor prognosis in sepsis
patients based on PGC-1 a and VE-Cad
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Fig2 ROC curve of the decision tree model for predicting poor
prognosis in sepsis patients
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JHe T RE G 1 & AR, AU S i E 5
W, HEAEEMEAT, WTRE SR TR L
AR TGS, A 5 A T RE R AT |
WUR ZS 45 55 J5 e, 8 3 PR A A2 B B A
Be XU U AP ST et I o, 142 BMediE gk
£ 43 BI7E 28 d NBET, JHAEHRE N 30.28%, KM
e BEAE £ A AR A i, DRI SR M F A T A
KA ZE, RIRBIEEEE, T MERIE
J7, RlcE R e A R

MERERE WG AR5 Z /KR H VML, B
A e E TS (0 VAR 32 ARG PRI 2 R 58, W
APACHE [ ¥4>. SOFA £y, PAKH FLEY A Pbr
B, RSP R — A R AR BRE, MELL
FEGR R S e B . TESER AR,
AR T A B ELRE S P AR A AR B Y. VE-Cad
R SRS T ILAE PN B AN R P BB AL, A
Y PR O A o A B B e e, TR
WEME, B7 I A AARSNE, R AT LS
LA PN B AR K R 732 0 2 SEAH B VR R, R 4
SRR ", ARBFRE RN, MR
VE-Cad KPR T Mes e IR 7], PR IR EEAE IR e
FEE IS N B B B B 2 480 . B e B AR AR
R, FEEALR L S JRE R N R, AT
HE A VE-Cad MIP X BHBERR L, 40228
FIWIR, B mEErE, SENLRREZH . A
584 Cox [MIAS M o, MEERAEIR 72 L ) VE-
Cad. APACHE 1143, SOFA P43 iy F ik 2 e
JERHFE UG A RAERKEZE ; PGC-1 o HRIAEH
RPN, LR R, 7 PGC-1a |
VE-Cad ik J& IR AT B 3 FilIS AN R e 55 22 A9 5 1
-

VE-Cad 11 155 235 /& P Bz Bt B R I AZ 00 R
KRB AR N J e ek, SRR
TRAMRARB T ZA LU, 51 & MK E
SAAHINRE D, FIF, VE-Cad ekt ilisE M
P N B e 2 @ 1 N 9 R 1 € B
MR S MBI, AT KHLUKM ., S
FEA R M Z A8 T OIRE Rt , BOInWUE A KA 2,
UEAh, e A B B A A B R R TR
PR IESF-f, SO BE T fT, SFELER . PCT %4 HL
FePRAH L, VE-Cad /KRBT R0 . Fr 5 s

Feiithi, PR PPA e e ) A R B e 5
R R A EEE L,

PGC-1 o VBN KA AW & i Re AR
OO EEREF, 0. B SIS R e
Tk, S5EERERE . LRIRAEY A K.
P A B A8 Bl o P P A S S A p e A T
BEAE 5 | & 142 B RAE RN 5 A A 22 8 25 0 )
PGC-1a ik, FELRRA KI5 T RERER
ol 240 i TG 3 1o S AR PR A AT R0 R R R AR Y
T AR RE AR MY TR O, O E
SR . I A B S B R8T ) B e B AR e b A 1
fie, PGC-1a SR HEEFECOLYIREA 2T
Bith, PEmEEARUS . A, PGC-1 o iRt
PO ST - k B A5 5- B2 R PR
MHIKV R RRRT, s BT AT 5 & 4 PR X
e, PEEWEIG, WERImAET X 1

HAFRAIRIT B S, PGC-1 o 5 VE-Cad £k
BEAER A TP IR ARSI AR AR, TR T AH BN
I DRPEE R, — 71, PGC-1a ik RS
(ILRRT RERERT S RE RN, Sl S 4n i ek
HedFIEH BB DIRE B RE ST, IR T VE-
Cad A F MG B . 55— i, VE-Cad 5%
eV s o (1K= IR AV LS E T iR
it AL B R E SRR, IR
FEI i, DT B2 A i PGC-1 o A S
rgg M, xR “REEARIMEREL - R ERGT BY
PrRIBERVE R, JERIHES T Mesie m) 2 4% B DR
ke, 5T LR #LE, VE-Cad 5 PGC-1a
JHeBERE AR HETAY T HR AL T VAR B S . EIRIR 1, 3h
AW =25 AKSEA AT PAS A R A SRS S 2k A
Uisg, AT THONARFZFRA R B, Niifs A4~
AARIGTT . BN, 41X VE-Cad 4L mFikm 3,
AT R N B /AP ok 5 Tixt T PGC-1 o 341K
TR, AT REM B BT BER AT T haiss .

AHFFE R ROC HHEZR X PSR AR A A T 40 IE
AUC 4 0.890, HURIE N 83.7%, FrHIEH 82.8%,
ZPERFEECN 0.665, 16 IZ AT HAT B 47 i o0 A
Ho 458, AFRANAAE—& fRYE, ik
THSEHEAEAR, HARX VE-Cad 5 PGC-1
FERTR I S B TIR R . Ak EIFRZ T
O REEARPHTHEMEDTIY, R AR RN B E
M EAR S, DASE— 2D B UEABIAY (11l R 1
PrfB, JF A my a7 e AL RS A AR

Bk K
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