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Digital intelligence enabing extracorporeal circulation into the era of precision
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The role of glucocorticoids in the systemic inflammatory response following
adult cardiac surgry with extracorporeal circulation -Interpretation of the
“expert consensus on improving systemic inflammatory response associated

with extracorporeal circulation”

Zhao Feng, Hu Jiajia, Ouyang Tianyu, Duan Lian, Jin Zhenxiao, Zhang Chengliang
Department of Cardiac Vascular Surgery, Xiangya Hospital, Central South University, Hunan Changsha 410081, China
Corresponding author: Zhang Chengliang, Email: zhangchengliang@csu.edu.cn

[Abstract]: Cardiac surgery involving extracorporeal circulation (ECC) is closely associated with a pronounced systemic
inflammatory response, leading to an imbalance between pro-inflammatory and anti-inflammatory mediators, which results in
tissue damage and organ dysfunction, and ultimately significantly affecting the patient’s operative clinical outcome. This article
provides a comprehensive discussion on the application and clinical significance of glucocorticoids in the context of ECC-related
systemic inflammatory response, based on the “expert consensus on improving systemic inflammatory response associated
with extracorporeal circulation”, while integrating current evidence from clinical studies. The aim is to offer practical insights
for clinical practice. Future investigations should prioritize optimizing glucocorticoid dosge, exploringcombined therapeutic
strategies, and mitigating potential adverse effects to enhance their clinical utility.

[Key words]: Extracorporeal circulation; Cardiac surgery; Inflammatory response; Glucocorticoids; Expert consensus
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Construction of a risk prediction model for unplanned intraoperative

hypothermia in patients undergoing off-pump coronary artery bypass grafting

Feng Min, Ma Wenjuan, Jiayinaer Muhataile, Hu Yuan, LI Ru, Xu Yueshu, Li Li

College of Nursing Xinjiang Medical University, Operating Room of the First Affiliated Hospital of Xinjiang Medical
University; Xinjiang Urumgqi 830000, China
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[Abstract]: Objective To analysis of the risk factors for intraoperative inadvertent hypothermia (IIH) in patients
undergoing off-pump coronary artery bypass (OPCAB), and develop and validate a predictive model. Methods The clinical
data of 157 OPCAB patients from January 2023 to January 2024 were analyzed. Patients were divided into the hypothermia
group (n=82) and the non-hypothermia group (n=75) based on intraoperative temperature. Univariate analysis and LASSO
regression were used to screen predictive factors, and a risk prediction model was developed using logistic regression, followed
by nomogram construction. The model’s discrimination, calibration, and clinical utility were evaluated using the area under the
receiver operating characteristic curve (ROC-AUC), Hosmer-Lemeshow (H-L) goodness-of-fit test, and decision curve analysis
(DCA), respectively. Internal validation was performed using the bootstrap method. Results The incidence of IIH in OPCAB
patients was 52.23%. Four factors-admission temperature =36.35°C, BMI=25.93 (kg/m®) , intraoperative fluid infusion=2025
ml, and intraoperative blood loss>300 ml-were included in the model. The model achieved an ROC-AUC of 0.821 (95%ClI:
0.756-0.886), with good calibration shown by the H-L test, and DCA indicated favorable clinical utility. Internal validation an
ROC-AUC of 0.801 (95%CI: 0.731-0.871) and Brier scores of 0.151 and 0.212 for the development and validation datasets,
respectively. Conclusion The incidence of ITH in OPCAB patients is high. The nomogram model established in this study

HEWMB: Fiide s /R A X DA SEBE HB AN WHE (SYTG-Y202321 )

YEZBAL: 830000, Z4ASE, HEmERI AP AR (1 8. IRIB/R - KIS GE. 9 B, 2= an. AR | HEE
BIREE—MBERTFARE (B3GR, 22 0) , B XSG 5 AR IR e b (25 )

EEEE: 22 W, Email: 1ii6699@163.com



12 HEARAMEIFR S F 202542 F28H $234% % 18  Chin JECC Vo1.23 No.1 February 28, 2025

demonstrates good predictive performance and can serve as a reference for early assessment and prevention by medical

staff.

[Key words]: Off-pump coronary artery bypass grafting; Intraoperative hypothermia; Nomogram; Risk factor;

Predictive model
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BRI (kg/m®) 25.93 =2593=1, <25.93=2

Ak (ml)
AL (ml)

2025 =2025 =1, <2025=2
300 >300=1, <300=2
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J& OPCAB f# % /F 1H (AR, |2, L1l
OPCAB B Ml 3 RTiAE <36.35C, KR
o I > 300 ml, BMI=25.93 kg/m®, A F i i &
=2 025 ml, W AS X6 0 B 53 3 290 40 43, 80 47,
04y, 1004y, ZIES 220 45, lad )4k E
B R TTH I RER R 88.3%. ILAh, M A
BRI 4 AR AT T EZEMHEY, WA 2B,

2.5 BHEFRMAEA AR ROC-AUC = 0.821
(95%CI: 0.756~0.886) , RAE 854%, Hi5H
¥ 65.3%, WERIFE 75.8%, VLK 3, NEREIER H
Bootstrap 1 1 000 X, ROC-AUC =0.801( 95%CL:

0.731~0.871 ), Brier 73805354 0.151, 0.212, H-L
g N Rt AL LFES, R
U RS 5 552 o XU 114 ~F- 15 48 %F 152 2% 4 0.023,
AR S 2=12.223, P=0.142, /R
HERE LT, UL 4. G IR P 5K M 28 (decision curve
analysis, DCA ) W 5, A n) SELR R (B e P
A BEEAIAT T, §3R4E N0, R gk
NI BB T T kA D — AL AR
it , M T AR, R A I R SR AR
5 R m A om g A L, R BT A OPCAB
BTG Z AR AL

R 3 ARSI BT IMEA PR Logistic BIAMTEER (n=157)

i BH SE Wald {§ P OR i 95%CT
KRR =36.35 C -1.039 0.394 6.946 0.008 0.354 0.163~0.766
FABK=3.78h 0.737 0.420 3.076 0.079 2.090 0.918~4.761
R =25.93 kg/m® -1.533 0.410 13.977 0.000 0.216 0.100~0.780
R 1fi>300 ml 0.975 0.412 5.604 0.018 2.652 1.183~5.946
AR =2 025 ml 1.699 0.504 11.383 0.001 5.468 2.036~14.685
Wt 0.150 0.399 0.141 0.708

B AEDIR SRS R A AR TR PRI Lasso (71048 4 i 126 141

E ARG,

AR ZRURACRFIE ;s B: SRR, PIARTE B Z ISR B R AGE

B 2 AERSMIEI LR S Ik 5% LA A F o AR TS AR FR AR AR 28 P R AL et B ZE MR HE P
7E: Nomogram: FIZEIE; BMI: REIEEL; Total points: 41435 Importance: =B
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B3 HEASMERIELIR SRS AL A A B AR TR TR
PR RS TR AS 7R 7 103 T AR i £k

iE: ROC CURVE: ZRX#H TIEEMEML; Sensitivity: &

T ; Specificity: R

4 ARMIMEERTEAR Sk 55 AL AR A A AR TR A A
e XU P AR o 1 £

iE: Predicted Probability: T #E#; Observed Probability:

ML i) EARRALAR; 1deal . HAE); Apparent: ZILAY;

Bias—corrected: flfa — & 1E

B 5 ARRIMEIRTRR S ko A A B AR T RIAR IS
A PRUSSE TROIASS TR 115 PR TR o it 2k
7 : High Risk Threshold : [F{EME2; Net Benefit: #3kt5%

3 itie

3.1 OPCABG ## IIH % B E 54 ABF54Ls
REW, REiARE =36.35°C, BMI=25.93 kg/m’,
A i >300 ml, AR AR =2 025 ml 2
OPCAB H34 &/ 1IH B~z A& .
311 RPEE RETAEE=36.35C & OPCAB
B LA TH AR N, 5 Hu 29 S0P 45 R
— 3, RETAREE S, AL O A 5 22
BN, W TIRRGRR, B RIS S A
Y, BRIKIH KA. BERAN Sk
Dy AT AR A AT . AU AE , S A G R A ]
R 1115 = N (117797 = 3 [ O S s O NI
FHRMERAE , AR EEARE, MHATFAR,
Wk /> D) T 4 B IR A AR Y R, 2 e
OPCAB Z HH BB, SO FARERE RS
1 24°C, WREE 40% ~60%",

BMI=25.93 kg/m” 7 & OPCAB £ % % 4 1IH
O S TAlPS S N o e s S T R 1 e
BMI & LA 2, A8~ #Z£, HE T
05 T AR I, D AR R R . BMIL 5 2 R IR
20 2P0 2 O A A D AR S G P A
AR5 1T BMIAE BRI 2D, 4 JRK i AR ek ] 5 5
WEs55, Bk ITH, B4R OPCAB i3 BMI (HAR,
{HAR IS Sl g, LRI B R AR, T 9ERE 155 ¥,
(ST EuN (AR A=
312 BREZE RPN >300 ml, R
=2 025 ml 223551 OPCAB 3 1IH KA XK, 5
M AR ST AE AR, OPCAB FARR K,
i 22 BOOMNE I B, SRR AR IR, IR
VER NARRBAGIR B F A BT, AT AN
WERE, MG A IR [ ey
ERGE, ZEURER TR, K255 KN 4y
PUAIE 5 ARG RS, Sl Keli R AT st “v%
R B M A 2000 ml WIS BB TR
1.00~1.50°C, [AIEF, A i 5 & i AR A 233
T TUHL RGBS, 00 o o 9 05 1, DA 38 b o, M,
TEBCENEDGIA

AT, B PHERACE, EAEFIATA,
ARG L WD I ARG TTH XURS: o v v R
R FINIRAL . 41 CHEABARIR ", DIRFIe R,
PRI, AR A 0 R B AR R N, /D I
Fm AN, 2 E R AN LB TTH, AR 2
AR 2BOR, EAEARFIIRE . FARZEIHRR
HOMBENR, SRR ARIRR S, AR
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3.2 OPCABG &% IIH K IaFum #2835 A
R LASSO [0 58 Al 22 H M2 P s 48145 1)

M FAE8 )7k ", FETF LASSO Y Logistic B E
PEAENE TS Logistic 81 M {HEFXT OPCAB
BB TTH XU 79000 B 20 AF 7 4 /0 AT 9 4 2
TOZAR B AL R, AL AUC Ky 82.1%, 4
Bootstrap 36 3IE AUC 4 80.1%, I 7% 15 1 Fa {akt F.
WERGRE . MO ZE T BEAE . DCA 2R R IHH:
I RANMEL o e 2SR DL Y 91 2k (R XA B
T R 8 OPCAB H 3% TTH KU o b4k,
W gy AL AR i AT T AR Y, i
i T XF OPCAB B &4 1TH 8o i 3 ny A8 1,
Tyl AR R B e 2% . R R RS
LBy, AR W AT T N E, R —
MR G Z 0, 456 IR 52 B — 2 5 ik 58
FEFM OPCAB & 1TH KUK, 2@ AR 172 1k

et
4 #ig

AT THN LRI E T OPCAB 3 1TH il
DRSRY, ZARLEAA RAFRIX 0 1. KHERE T I
IR E, R~ OPCAB FAREE 1TH AR XU
WAL HERLE I S KR .
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Fi DMK 5 R R A A AN B I, DACRUE S A R T S I P, AR 3 E PP AR RGEIFAE, TEBEBET, 1K
R SR APNIERE AL RUL, ARRTAGERILIARE], SOMBRURRBEE AL, SE AR, Rk
TR RIREE R I 2B G T2

[ k88 1. FSBkSAL; REBE T3k WOMEER; DXBPERHED:; JRifd gVt

Cardiopulmonary bypass management in patients with congenital aortic arch
disease combined with abnormal subclavian artery

Wang Huiying, Liu Jinping, Li Shoujun, Bai Liting, Liu Jia

Department of Cardiopulmonary bypass, Fuwai Hospital, National Center for Cardiovascular Disease, Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing 100037, China

Corresponding author: Liu Jinping, Email: jinpingfw@hotmail.com

[Abstract]: Objective To explore the perioperative monitoring and cardiopulmonary bypass management characteristics
of patients with aortic arch lesions and abnormal subclavian arteries. Methods The clinical data of four cases in our hospital
who underwent surgical correction of aortic arch diseases complicated with abnormal subclavian arteries were reviewed, as well as
the key points of cardiopulmonary bypass management. Results The four children had no central nervous system complications,
no hospital deaths, and experienced a good recovery after intraoperative blood pressure monitoring combined with local oxygen
saturation monitoring to ensure adequate cerebral perfusion and balance of cerebral supply and demand. Conclusion For
children with such complex malformations, it is important to be familiar with the anatomy before surgery, communicate with
surgeons and anesthesiologists, and improve intraoperative monitoring, especially the monitoring of cerebral oxygen saturation.

[Key words]: Aortic arch disease; Aberrant subclavian arteries; Cardiopulmonary bypass; Regional cerebral perfusion;

Regional oxygenation saturation

FRMEES S IMmEMEE L, Ftg
It 5 W 815 F 3h ik (aberrant subclavian arteries,
ASCA ) LY A4 U A A B i J LB 75 A8 R T
CT FRZRESR R A A A, X H A IE 2
Wz, Horp FZLOR AR Sh KR E8E T 3

EEWE: i BEERbE Y SRR A TR H
(2024-12M-C&T-B-045 )

& B 100037 Jbnt, PEEBEFERSEBE LRHMIE R
FE SO ML BANEBERSMERR O (E208, X,

XAE) L ANJUAMERLG (557 42) 5 100050 Jbat, H#fEE

BRI Ja AT R BERRBER (AR )

BIEIEE: XM, Email: jinpingfw@hotmail.com

JkECH W A S T N IRE Y L ISR
PEATFARETIG, X BRI I PR} il A8 b 2
Ll ( cardiopulmonary bypass, CPB) . i &4
SERAS BRI TR FA R L Rk, S
AR FRI A A B A R ARA 5 0 A SBT3

1 AMETE

11— A BB B B4R BE 2017 4F 2
2024 4, TSIk IR BGRB8 8
N bkAL LA FOLSE 4 1], B LR AT
CT BAHfIZIr (DL 1) o P e 1 4, Lotk 3 491,
Horbo 1 R A L B R L A BT BIAN [ .
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Bl E N B IKS 4% (coarctation of aorta,
COA) GIFAEL BT T IkEIE (aberrant right
subclavian arteries, ARSCA ) [R5 £:45 22 fili &) Jpk
B 7S, shlik 59 KM (patent ductus arteriosus,
PDA) Ja n] WL E Bk R 467, ARSCA SEATHINL
BIGI COA (W 1A~B) , Flishfky ik, R
2 8] B B 51 ( ventricular septal defect, VSD ) .

5 BB E N E Sk AR, RELBUE T )
ik (aberrant left subclavian arteries, ALSCA ) , fF
A Kommerell FZ, FMKIF BA, DISEE R
b bl 1 SO 1 w13 =197 o s ) S A i
FhtishbkpeAs, A2 A s hkor B Ak (LA
1C~D) , BEJEFR VSD. 5 =15 885 Ry 7o S5 s Bl ik
et F B ik = F Wr (interruption of the aortic arch,
IAA) BH, AEINEEAR, Z8E Tk
A7 BE TSIk T PDA A& 1, ARSCA S84 &
EIRBAT MRSk, TS T %, F30
Bk — Ak e ( WE 1E~F) , BEJE vSD, §f
IFLA A , Btk e .o 565 D461 £ 3 Rl 2 LA
A 7dEFAR, 2Wh IAA-B B, JHESIkA
HAR (N 4.6 mm) , HHIE T 3hIKE A iz
Wk (WLE 1G~H ), PDA( 6.5 mm ) 5[ F ik i,

I R 59| e =) T R Y A=

VSD (8 mm) , BPEIFLAH ., ABFFEC R b B
R EBE AN BE A HZE 5 S (2022-1830) .
1.2 wEdeam A B JLEAR R A BT
A, R BsE SR G 20 48 Y635 (near infrared
reflectance spectroscopy, NIRS ) ( ForeSight Elite;
CASMED, Branford, CT, USA ) HA 5351 W ) Ja & i
S M 1 (regional cerebral oxygenation saturation,
ReSO, ) FlJaisls B AR i AN ( regional renal oxygenation
saturation, RrS0, ) . A 3 Il E R M ReSO,,
S WU 87 A LR FIRUI ReSO, M. BR 55— 131l
BERMAA RS K RO, oAy 3 41 F R
FE 38 2 A S L B T sk — . BRI
* 1,

13 RS ke P AT LR A Terumo
FXO05 JEfif, 2L D 4EHE (R 1/4) , A#iHIiL
WAL (LivaNova Xtra 55 ) X J il 47 BE %
AR 20% A, PKTT A, PEIRZLATA 5%
BRIR SN, BHFEEZI 150~ 180 ml, XISk
HET IR R U IR, SR ZE 7 7E 23~28°C,
FLIRAERFTE 25~29°C, MRIE ReSO, FIAES K M
JEFR I BURHE SRR HIAE 20~ 50 ml/ (kg * min) .
1.4 SMAHF AR BIPIGE]EBk S A R

SRR T Bk

i A~B: BILKFEIIRS A, HEELBE TR AREESIIK: C~D: BILAAMLESIKS, #ELBE T3k
kAL, FRFTE K Kommerell % ; E~F: BILHESIIKS W (B AL | sEABUT Fahbkk AR =30k,
G~H: BILNESNKS hr (BA) , A8ia Tk AAMMslk; LCCA: ABiEshlk; RCCA: AHUEBIK; LSCA:
ZEAE Ak RSCA: £7BiH Fahlik; ARSCA: #ELBIE Tk, ALSCA: HELBIE Fahk; PDA: shikF4E,
AO: FZhfik; PA. filishfk; LPA. ZRlishlk; RPA. Aflishfk
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Hai T E S BKIEE, JEREIN TAA-B B E, K
AT ESIK A2 PDA BE FE S kA, BT 58—
85 A m R, Sk ALSCA 5 72 8 8 5) ik A5
s W) & Ja FEAT 5 AR B IE, R 3 AR E
YITE 5 S I 18 J5 AT S0 B R T sk S
KW A BB —BEJLOIHEE S, 230
WA A 6 B FUR Sk, AT HAA T )
REL DT 72 35 5 2 ok A ZE B F Bl ik, % PDA 47
SE4L, VIBRRE ESIKBZEEAL . ATimm G, I
VI ARSCA. & E 3 ikomimW) & e im, ¥
kAR W BT E Bk, RE 2SR, RE
¥ ARSCA 5145 G gh ik Z Rl AT w4, &
FhE R E . 5 BB LAEE ALSCA 523
Shfk e &, SRR T sk, #EFE HTK
W, B4 VSD, UIFFFESK, X sh ks
TR AL BATB R, FEBORAE, e
ST S kb, e BH TR A A
Sk A4 SRSk Z (8], 28 22 5505 3 kAT B ) i
WEVE, ZERTFEBIKYI D E S ERaksr vt T v,
ZIEWRENE, IS sh bk B =2, o5 =l
2T+ F KIS (Medtronic DLP, 10 F) 4 |2
B Wish Pk 4 PDA (12 F) 0 N5,
DN, Z G R BRI S kIEE , 75
URAGIRAEIR . A S0 S ke B I v . iy
FIKS NSRRI S, BB A,
YIWr PDA Shlish ki ik, AMshbkim, 1)
BRi%EShbkTA SE AL, HREFESK RS E
kD BHEVIA, BA AR SE T 33k
KEHKG . STFREHRE, WKE 2GR,
SRIGAT 2 0] f BB D I TS BRI, 5 f
ARSCA HEE G R B/ ). 54 S kT
Ao 56 DO A LR SR T A A 3l ik S
e PR s ik g i s, i T HRJLABE T
Sl S H RIR TSk, A A Sl ik i e A
REIE A S e B, (2247 ReSO, LK 22
RiSO,. FEMKAEAR, EFIKHEE (6F) ,
sk IE sk (8 F) LBk P& HEE T2 51
Tio PGS, F2shlkifies & s sh ikt Tik
BEEMRE T, DIl ik S48 0048 & Wi, BT TR
vt E Sk S Wikt 2T+ E sk, E sk Wik)E e
A RO R SE 2 sh kS 35 v 32 Sk = Wi
HIEEVIA, WA SER I W R CPB. FHlisiiky)
BRI R shKE LTS, w545 SR sk 4 .
1.5 itz i SPSS 20.0 Geititd:, Bk
FHPAE (DU M (QL,Q3) 13K,

2 ®# R

45 LAEWS 7 (0.9, 33.5) A, K8 6.1(3.75,
8.45) kg, CPB I} [d] 150 (118.5, 186.75) min,
BEL U7 15 1] 89.5 (51.7, 119.0) min, B¢ 5 {515
REf[E] 28.6 (10.75, 48.25) min, 7E CPB i F2H
SFE WS ReSO, F1 RSO, A Ji W AL A] 77.8
(29.75, 127.65) h, ICU H}[E] 9.5 (5.7, 23.1) d,
RJGXFEILM G RS AT VRAL [ FERESL . Bk
TSN k7. B sl (Richmond
agitation—sedation scale, RASS ) £ 43, #r 4= JLi&
AL 2 A0 235 L 2 1% (transcranial color
coded Doppler, TCCD ) P4l | BT i 2% . Bk
JLARJGSS 10 REA TCCD, SARF#HE 8., A
JERE TR T A B ) (acute kidney injury,
AKL) - AVEAL, A W45 LS DI RR R B a2 0,
YN 1. AR H A4 LR R g, A
ICU B [RIAH X, A LW & A B
TEAZER LR 1,

3 itie

F B S HIRAE LA COA FI TAA PIFHIRTE
A I A O P A I I, AR L A I
BT J& ASCA. ASCA &2 T IR 5 11 5 3 ik
AR R 4 S Eik AR R F R,
e EEPK S £ ARSCA 5w WWIIITTE , & 4%
H0.5%~2%, 1BA7 E 3k 5 5 IF ALSCA Jf &
Kommerell 8% 52 A% 045 2R 30 A0E H B0 R
MEEZ, 295 60%", Fsr ARSCA AF G A I &
SR Bk e )2 AU . BRI ASCA A 400 JE iy
T . R S e R UL, EE R
ARFE, HREARA 3R A L BB R s bk A i sl
ik EFRFHETREBIL, CPBAEAR K
A, R R T A R v S 1 R L W AN
PR AS R0 2 8038 35 DA L T AR R A T4 2
3.1 4% WMok BILMTE kR E
fmde, ZhkmE RSP AERMm, FHRAE
Je g it B, SR ML e 3 SRR S A, A
ATLAHIWT, 385 RIS A L i e 2 Al
B R 25, BT RSz | W& 1 JeoMRHE:
LA, A SRty A A i &, AL
JasSE R T R SRR . RIRE, S LHE
INSRYTEEBhIKIE, CPB FP AR AR .

IAA-B B4 JF ARSCA I, FHESh kAT 47
ZEFUR S KP4 S AR, SRR A, sk
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BRAML A 2 M 25 e £ Bk, b 2w e 478
B ShBRBLL, SOm s bk EAR N Rk SR,
— B LBk Al S K UG REIR R 1 2 3~4, T
VITEEFE S KA I, TF Sh BRI 4, fili 3l
PRI RL AL (PN Z (8 B 5 A A 22K
R, B BBV JHE L 00 ) L ™ B BE AN A8
7 it 2825 1 31 52 I =2 e T SR B kA A RE T R
P Bpipt:, mEOOR e o HOR, FERTIFATIIE],
o7 IR A0 S IR, PR UE TR 1 22 B

DAkt R0 3 e i B T - BCE

3.2 WA fEHEAT ESIKS TS, E R
ARSI K s g e ok o e DI 78 T regional
cerebral perfusion, RCP ) BH[E] A =R 77, Wik
Besh ik aE gl 2o e, AT i 2 8L I sh k.
T ARSCA Wfr, Fe I BT , AR & B4
AN BTSN RS, TR % 18 RCP 1Y)
(F] 30 e S50 S K AT TR | TRl Wills i
T MESEIRSh R ANBTE N Bl ik 2 8] 9398 1) LR B,

F 1 FERMEFEINKDFREIE S-S5 BUE T IR LRAI R
it 1 It 2 It 3 st 4
—RORL
el Z 5 % %
AR () 1 41 3 0.23
K& (kg) 6.8 9 5.4 32
F Bk A COA+ARSCA Fifi EHkE +ALSCA+  TAA-B+ARSCA  IAA-B+ {788 Fahfiki
ko [ F il ik
LNIIE VSD (5 mm) VSD (5 mm) VSD (7mm) +PFO  VSD (8 mm) +PFO
NI
A B i W LEtikishk + Beahlik  Zekeshibk + Beahbk Fikeshilk + Beahbk Fikeshilk + Beah bk
SO, Wil F A eI + 2B IX Al + 22 X LE + 2B X LAl + A IX
i 4et
FERLE (%) 68 77 83 81 () /77 (4i)
PEREPERRRET- M (%) 58 66 89 77/81
IZEI (%) 81 83/80
4
FERME (%) 72 75 83 77
DHCA PRAR{E (%) 55 59 56 67
WG (%) - 73 87 78
FPEPEPEIGRE R & [ml/ (kg-min) ] 40 50 20~30 20~25
fikFEEIE ME (mmHg ) 40 45 30~45 3
TR BRI ] (min ) 22 7 53 34
ASCA HEAT AW (555 kT W 1E ) SR FSiney = BrikE
JEHFIEN )
KEHLASIE] (min) 113 135 165 194
AT ( min ) 47 66 113 121
ARSI (C) 28.5 27.1 23.1 246
FALEME (°C) 29.5 27.7 25.3 27.8
AR ek
WAL ] (h) 14 77 78.6 144
ICU ffH] (d) 5 1.5 7.8 27
AJi 24 h JRE [ml/ (kg-h) ] 5.1 32 3.6 6.4
AKI 438 * - 1 1 -
A TR K i J ¥ T o
HIA B G il e & il g

iE: COA: EBMKSHA; 1AA: EBINKSD W ARSCA: #ELPIE FEk; ALSCA: #ELBE FaIIK; 150, JaEBdgUE M,
DHCA: ARIRISEIERN; VSD: ZNIFEHA; PFO: BIBIFLRM]; AKIL: AtEBEidi; *AKI s 181 s U e = 0.3 me/dl
(27 pmol/L) , BCEHIIN =50%, s IREE <0.5 ml/ (kg +h) , FREEHiT 6 h; 2391 MLI% LS I 2009% ~300% , 50 R <0.5 ml/ (kg h) ,
FREIT 120 3309 S WUEFRE N >300% , 5 T1E =4 me/dL( 35 pmol/L) , 2P T1E =0.5 mg/dl (44 pmol/L ) , BiE LI <03 ml/(kg+h),
FgEiat 24 h 8GR >12 h
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PEIRG 588 T Shkes fLgs A AF i oA AL
FERRAE Y B4l ASCA BRIA W 191 v, SR FH M at
MAEsh ik, % BAE ASCA i), HP-HahfkEs
X (RS St kAR TR], AN OS2 R s B e B P A1 A
WG RT DA SE A A Sl Uk I B R v v, M T I
ARSIk 2z ) BAT — 2 i IE A G, 3 n
F v i, IR T A R RE,
WS sk, HAE RCP 18] /R ) B I A0 1E
FEFTEIE P, B S W E A L, (S Bl Bk
TR RER Z, HEYILFERMERE R, FIE
I A R Rz FH 20 B[] B XU ReSO, W i) A1 22 i %2
WA (WIS ) nIAE RCP 3 [ $2 k]
SE AR T SRR I M A 2R 2 AR BELDT
ARSCA HiH], [l ReSO, S itk FREass o,
EEEPUE R ILS, BB TR, WA H
MR BT 3 ik st e P A I 25068 sl bk, O 380 XL
=0 N S Sy 1= W N S L S 5 T S o
T TR SR, SR SR A, ik A 141)
i, R L ECE i RE A% B A T v AR AR el AR
PR LA A 4 0 e — R B A I B2, B
PEALTE K i HER 1915 B . [l CPB HAHDKS: NIRS Y
WPBE R AR AE AR KT, WA T IR 1)
20%, RJGHRRZE R G KORE R ARG, &
NIRS FEHr 2L m Ak, W75 2% R G Wills A
SEHE, T MR E TR

RCP 1 [l 73 i, BEA: 2 00T 53 #3616
20~50 ml/ (kg * min ) 7', ASCA S#LEBHIK/TTIF,
(EJE RARRETEA T Wills PRAGTHETE, [HHE:
P IR B, RCP )R] 0E 7 i B 25 5 TR
B ki . NIRS BUESEAT L, bk ot =
T 77 GO G A5 2 AR K b o [ Pt B R
e RCP WA A AN LT, BEE RCP RELksti]
PYRES, i A s AE MR e AN AR A L
B 11 WAESZS 7St [ N =V A0t KA il 3 A
AN BE— SR MBI HE VE i i . LB Tl st CPB 2R
BRI AR 2 T IR R, BRG] iR,
IR, A RS oL e A B A VR s

FARAPXF ASCA AbBEAY JE 5 M, 255
il PR AR, A ARy BR A I SE M ASCA 5
FUE B kW) A AT is A, 25 P AL H Al
Wi, %1 X TAA & 9F ASCA TR Al fE 75 2 48 B
ASCA 4 A BEDEA T4 ™, 330 LA i 1
F ] F S, AR 45588 30 ik i Fs Fn s ResSo,
ERARTIIDEE SR iy PECE ST S N )5 3
1E 5 ERm 7 1E Z B AL #E ASCA, 53 41 3 4l ) 7

SRR IEZ AP . A5 R AR AL . A
THENEE . WLIBK 1. RASS PRI PEAL fF M2 R 50
Urag, B JLARRT . ARJS I TCCD P74k U LK H
MAEELR 4 BB LA A & B 8 53
33 HAbEBEmy  FEEOISMRHERI K E,
TR T 2K B EHE IR A 2 #7465, RCP Hi[A]
(A3 3 Hh DA ) R T A A8 ol R ARG, B 2R AR
Mo BTN A TR A R B PN IE & 4%
BT, T2 SAEIa e AR, AT
I RS, BE T e L 1) 22 4T A2 FE ARG, WF
5% NP RETEVR AR 32°CHEMAZ 50 min Bk,
IGIR 28°CiMi5Z 75 min"”". BREBESN, PNEH AT
Xof BRI AU, AR AR H R FLEI 3 ReSO,,
R T R BRI, A RIBIEERGH —
T AKL, AKT AR 1. RJE R
TEIIRERE K, IR PR T 1 &2 S
JERAMNBHEAR K, T2 SRR L iR
FEYERE, DIRI T8 B R

WA IS T AR R — B A DI
B, O 25250 BT s BRI N T bR T RERE
ARG 56— R MLAETE 21, %A s il
AT ABIG RS R AER . WS, R ke
TR 23581 AR S A AU R e 5 R A s
FEAR U ANE RN PR, A PSR R
LA TGRSR E (5~10 meke) o

e, AR TR) At BB A LR [ AR e L O
AR, REAE I BB A L ) b 1 I DA R s AR L
G ThfE, XtT CPB FMEAEER 14K i UL,
G5 TR A R U RE A AR AR 2 R R - AL
M. MK, deERJLE .

4 it

TR AS G IF ASCA, HARE L H I
S2%, RAETRGEBILRIEE], FOSMBFER A FRR
PRA SR T, WIE AR TT S T e s AR
SETEMATETE . IR SA A i, X PR i 4
R EPS E
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U AR S AR MR AL R AL T 2 A A
HAG R = A5

FrgAs, W, TN, F W, #ES, wAK, K E, £ 4, FRs

[(FWE]: B HEEUNEFR (IH) EONEREEDK - SIKEIMEAS (V-AECMO ) SRR E T EAZR, Fis
MHEASSEGHZ . g BEESLE 2018 4F 1 A % 2023 4 11 A6t i EFEOEARSG ] V-A ECMO SR AR
Bed o $e R TC TH KAy R TH QIR IRZ . SR M oAl TH X3 W5 2, LASSO [R5k ECMO A7 TH & 4=
AHICASHE, Logistic MIHH5E IH A AEAICIERINER . R RAYIA 328 BLOEARST V-A ECMO SR8, H104(31.7% )
#HH R TH, TH ARV R I B 55 T IR (75.0% [ 44.2% , P<0.001 ) . RETILLE T (OR=0.99, 95%CL 0.98~1.00,
P=0.046) , FFKEIemE] (OR=1.00, 95%CI: 1.00~1.01, P=0.025) , ECMO JE3IRiFLEE (OR=1.14, 95%CI: 1.08~1.20,
P<0.001) FIJFBL2S 1 298 (SOFA) 4> (OR=1.23, 95%CI: 1.06~1.43, P=0.005) , i IH %&E By 7 fal H 2, &
I EHEZ V-A ECMO MO MEFA G B3, THZANAG Y, 9F 58 RIS 2 VIA DG . AWM 218 1 . 3N IkEtent i) |
ECMO J3 ShHTFLER T SOFA $FA2 TH KGRI 2 .

[ KR | SRMPERF; IMEES OIERG

The occurrence and risk factors of ischemic hepatitis in adult patients after

cardiac surgery received extracorporeal membrane oxygenation support

Fu Hongfu, Wang Yan, Wang Liangshan, Xin Meng, Xie Haixiu, Tian Xiaqiu, Hao Xing, Wang Hong, Hou Xiaotong
Department of Extracorporeal Circulation, Center for Cardiac Intensive Care, Beijing Anzhen Hospital, Capital
Medical University, Beijing 100029, China

Corresponding author: Wang Hong, Email. wanghong@mail.ccmu.edu.cn

[Abstract]: Objective To investigate the incidence, prognosis, and risk factors for ischemic hepatitis (IH)in adult
patients received veno-arterial extracorporeal membrane oxygenation (V-A ECMO) assistance after cardiac surgery.
Methods A retrospective analysis was conducted on adult patients receiving V-A ECMO support after cardiac surgery at
Beijing Anzhen Hospital from January 2018 to November 2023. Patients were divided into the IH group and the control
group (CG) according to the occurrence of IH. Survival analysis was used to assess the impact of IH on patient prognosis.
LASSO regression was employed to screen for variables related to IH occurrence. Logistic regression was used to identify
independent risk factors. Results A total of 328 patients were included, among whom 104 (31.7%) developed IH. Mortality
was significantly higher in the IH group compared to the CG (75.0% vs. 44.2%, P<0.001). Preoperative hemoglobin
(OR=0.99, 95% CI: 0.98-1.00, P=0.046), aortic cross-clamp time (OR=1.00, 95% CI: 1.00-1.01, P=0.025), lactate level
(OR=1.14, 95% CI: 1.08-1.20, P<0.001) and sequential organ failure assessment (SOFA) score (OR=1.23, 95% CI: 1.06-
1.43, P=0.005) prior to ECMO initiation were identified as risk factors for the occurrence of IH. Conclusion IH is an
underrecognized condition in patients receiving V-A ECMO support after cardiac surgery and is strongly associated with
poor prognosis. Preoperative hemoglobin, aortic cross-clamp time, lactate level and SOFA score prior to ECMO initiation are
independent risk factors for IH.

[Key words]: Ischemic hepatitis; Extracorporeal membrane oxygenation; Postcardiac surgery
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SR LA (ischemic hepatitis, TH ) SFR Ay “8k
AMEIFR” B0 “IRSEIE , JR—Ahak e TREIRR /
B PR 0 Y PR Rl R SR AT A 0, o B A P
RBUON /N o S AR B IRAE L Il e R
FhE, EETIEFE LR 20500 1, SEEEE
A RBUS B OIASC, SCik#aE, 7 1CU, TH &
BN 0.9% ~11%, JRIERFIL 50%" 7,

RAMNESE A ( extracorporeal membrane oxygen—
ation, ECMO ) 1E4—FhfiEin sy, o iz
2 R IR SCRERARHES T IR Y T Bk - Bk

( veno—arterial, A=V ) ECMO 23500 AR G B
H1 T H il i 3 ) 22 RS AR E FAE S R
Sy Hh BRI Js R 25 et AN i, S350 TH i R A P
A I LB TH YRR falbr PR A 4D
A RIE TH 72O HEAR S V-A ECMO 3CH7 8
sl BERLACAL 1. ANESR BRI A O IEAR E 2
V-A ECMO SCREEHE T TH B AR s, B
ECMO JR 3R H A/ERSER R, O R0 i
G R TR SR i — 2 fE R .

1 #EREFZE

1.1 AFab g BRI E R 2= e At
T UTEBEBE 2018 4F 1 H % 2023 4F 11 J.OER)E
$5%2 ECMO SCH B IR IR TR, NABRIERN
DOAFERE=18 & ; @ V-A ECMO L 5. bR
REAEAAFE N s . ABE LI DIRE 0 . ABE
FELEHTINREAR SN . ECMO 1z7THf ] <24 h FIHFSE
FANAE S %2 ECMO HiBhE & . WIEETA
H &4, ¥EESN H MY BA, iR
g

IH & RO JEAR J5 18 4 2 9 575 V-A ECMO
SRR, H 72 h NI B g T v e OE R (E
BRL 20 A5 [ b 3 2 T B BE BUAE N % 2 I F HE
3% n Z %jk Eﬁ /ﬁj& % flf? *‘é ﬁﬂ (aspartate transaminase,
AST) 9~50 U/L, N 24 TR & % # i (alanine
aminotransferase, ALT ) 15~40 U/L], [A] B B #1 i
FPEIF R B2 WA SR 1T IFhRE R H e X
JIHFEEFE R (AST 5 ALT) >120 U/L.

AHFFE R MBI IY, 4 E AR EE R R 2= MR
b5t vt BB AR 3 A 23 01 oIt i (2024185x ) ,
HIEFEZEMEFZET, Ao Esy (bR
FHEF) o
1.2 ECMO #%4%&. 23 A %%® ECMO X&HTE
HhZs SFYERIAA AN L B IE L ECMO SFRIKIE A |
HE R SR IR G A RIKAE . ECMO 257

o i 2 I AL Bt o1 BE B ECMO H1BA5E
1 NG R = By G2 ke ] B S &) N 2 T S R E
A7 A8 ISR DT BE AR 1505 AL BE 1ML IV 1H] 180 ~220 s B
T AR 53058 I35 IS ) 4P 7R IR 9 (E 1.5~ 2.0 1%,
IO PP PEAS A8 25 1, SR e 2l (Eak
DL ) B ECMO Shiflkdd e, #4% ECMO 3
P HWHURCE 6 FrimuniE A, T sk
Hi ECMO /NG 24 h 30 (E PR 4P BLAR
ECMO % B9 a] i i sh /g 2 i 8 . e L &
LR S 4 0E ECMO F8/

1.3 KREEARTH ANOZRIAHE SIFIE
FE T AR GRS . PR, IR BT 4.
REA 2 . RAGITFERE . AHT M A A BE il L
HEFARBER ECMO Hi 1L 3 1 %% 2 50, ECMO
Hij O JJE B8 45 . ECMO Hij HIL B il I ], ECMO
i 7 5 B = i P fh (sequential organ failure
assessment, SOFA ) P43, ECMO | 6 h N I X 4y
Prige e (8. Fahkek@E MmN OIEREA%E
Gt ifin 3%, ECMO %58l 72 h P3 e e 2 g
HMBEMARHR . ECMO AHICIHRAE . I K2 JR) 55 i
15 v R e D B gk

14 SitFoa ESvRE R AP (ks
(%) FEATGE A, SR Wilcoxon BRI K5
PEATARIA] LA, o3 2878 f R PR ((Far bl )
T8t 224k, R H Fisher’ s KK 5 %K 77
K g JEAT 2R IA) LA SR A 23 BT P Al TH ZH A
XFHBZH T JS, Log—rank K56 dE472H 18] L%, R H
LASSO [al A7 AR IEE#E, 07 1 ECMO Rij TH A
FeAs g, FEEE B A logistic [FAHHE TH AH G
B, AR R 4.4.0 F0E 0080
XU G 25 PRGBS, P<0.05 2255 BA G478 X,

2 #R

21 EBE—FH. AarmrfFREL AR
W5 AL A 444 5.0 E AR S5 V-A ECMO $§ Bl
BB, HEBR 2 BIBECEFR . 10 GBI
e . 11 BIABEAFIIBE S 3 R A, IR
328 il B EH NG, BARAEBEAE T 54.0%.
Horp, 104 6 (31.7% ) 8% kKA H, fERESET:
HT5.0%. X REAL 99 7], fEBEIE T % 44.2%.
Kaplan—Meier Hh 2k W7 TH HAEBEAE TR I & 5
TXREA (Log rank £ 55: P<0.001) (K& 1)
PR TH 40550k & B . ARA 2T 35 I T4 B4l
(P<0.05) Z4F, PENT2ERRE . ARRTSER
FRA . FARIG L EZFH LG EE L, 5XF
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25

FRATAHEL, TH 2406 B8 0 FAR R A K i 330
ikt et (P<0.05) o W 1.
22 HHFECMO #BhAa £ SX 4
o, TH 44 HE K8 ECMO FiHLHGE < ), B
) ECMO R pH H. &k iR S M (HCO, ) , DL K
HE M IMALRR (P<0.05) o b4k, TH 1A 5
ECMO Fif SOFA AL B # Ik - s ik ECMO 4= 47
# (survival after veno—arterial ECMO, SAVE ) P43
(P<0.05) . M¥fedrm, HASEH., HE
M. AEBRERBEC X B4, ALT, AST, JHZIZE .
P 0 T G,y A O L Kl 34 v T R
(P<0.05) . [FIAF, IH i, /i &

I

ik — SRKIRSME A G SR IR 5 8 A A7 i
Er HA: SRR CC 4l XHR4

R Ik - ShKRSME A B 28 23— R 7
WiH BA (n=328) IH4 (n=104) YR (n=224) 7 {8 P
1%, M (Q1,Q3) ] 62.00 (55.00, 68.00)  64.50 (55.00, 68.25) 62.00 (55.00, 67.00)  -1.296°  0.195
Bk n (%) ] 226 (68.9) 63 (60.6) 163 (72.8) 4,926 0.036
BMI (kg/m’, X¥+s) 24.68 (22.65, 27.02)  25.07 (2298, 27.40) 24.45 (22.56, 26.63)  -1.420°  0.156
BTG [n (%) ]

DHESMEFFA B 34 (10.4) 12 (11.5) 22 (9.8) 0.225 0.779

DA A 78 (23.8) 23 (22.1) 55 (24.6) 0.233" 0.731

S 55 (16.8) 14 (13.5) 41 (18.3) 1.193 0.351

TR L 171 (52.1) 50 (48.1) 121 (54.0) 1.005 0.377

U 97 (29.6) 30 (28.8) 67 (29.9) 0.039° 0.947

e 81 (24.7) 26 (25.0) 55 (24.6) 0.008" 1.000
ARETEEERE M (Q1,Q3) ]

ALT (U/L) 20.00 (13.00, 29.25)  19.00 (13.00, 30.00)  20.50 (13.00, 29.00)  -0.056"  0.956

AST (U/L) 22.00 (17.00, 28.00)  22.00 (17.00, 29.00) 21.00 (17.00, 28.00)  -1.194"  0.233

BEH (gL) 68.25 (63.70, 73.50)  67.65 (63.90, 73.03)  68.55 (63.60, 73.50)  -0.170" 0.865

H#EH (gL) 42.10 (39.20, 4420)  41.75 (38.95, 44.12) 42.15 (39.58, 4430)  -0.964"  0.335

BABLZIZE (pmmol/L ) 12.63 (9.49, 19.30) 12.64 (9.41, 19.58)  12.63 (9.58, 1849)  -0.220°  0.826

HIEMLE (pmmol/L ) 4.44 (3.11, 6.56) 4.78 (324, 6.92) 4.24 (3.09, 6.54) -1.233*  0.218

BRMEwER R (U/L) 76.00 (59.75, 93.25)  76.00 (60.00, 92.00) 76.00 (59.00, 94.25)  -0.455"  0.649

y A AL KA (U/L) 28.50 (17.00, 47.50)  27.00 (16.75, 49.00) 29.00 (18.00, 46.25)  -0.734°  0.463

JH B ERE (U/L) 7.40 (6.00, 8.60) 7.35 (570, 8.50) 7.55 (6.00, 8.70) -0.755"  0.450

M£LHEE (gL) 136.00 (123.75, 151.00) 132.00 (119.00, 14325) 138.50 (12500, 152.00) -2.698"  0.007

/MR (10°/0) 199.50 (15575, 25225) 199.00 (164.75, 245.50) 200.00 ( 151.00, 254.00)  -0.087"  0.931

LR AE (s) 11.80 (11.20, 12.72)  12.00 (11.20, 13.22) 11.80 (11.20, 12.62)  -1266"  0.205

[ PRARIEAL LR 1.05 (0.99, 1.15) 1.06 (0.99, 1.20) 1.04 (0.99, 1.14) -1.055°  0.291

A3 AL BT TE] (s ) 31.20 (28.98, 34.50)  31.30 (28.50, 35.02) 31.20 (29.10, 34.25)  -0.200"  0.842
FARERE [n (%) ]

AR B S EERE AR A 133 (40.5) 39 (37.5) 94 (42.0) 3916 0.418

EREFA 65 (19.8) 27 (26.0) 38 (17.0)

CABG+ BIETFA 48 (14.6) 15 (14.4) 33 (14.7)

Tk 35 (10.7) 9 (8.7) 26 (11.6)

HAth 47 (14.3) 14 (13.5) 33 (14.7)

N FHARS MG 252 (77.3) 77 (74.0) 175 (78.8) 0.666" 0.412
FARMEE [min, M (Q1,Q3) ] 420.00 (315.00, 540.00) 382.50 (299.75, 50125) 435.00 (330.00, 570.00) -2.347"  0.019
HMEFMRFE [min, M (Q1,Q3) ] 19550 (141.75, 261.50) 200.00 ( 142.00, 280.00) 193.00 (142.00, 25400) -0.015"  0.384
FBIKEHMTE] [min, M (Q1,Q3) ] 109.00 (72.00, 151.00) 120.00 ( 83.75, 166.50) 103.00 ( 68.50, 140.00) -2.046"  0.023
ARJ5 LVEF[%, M (Q1,Q3) ] 36.00 (22.50, 50.00)  36.00 (20.00, 46.00) 37.00 (24.00, 50.00)  -0.329°  0.542

o I BRmMERFR; BMI: (RBRERAERG ALT: WRRZILFERSA; AST: KITARMRAILEE; CABG: TRARSIIKS A HIA ;
LVEF: ZEZESMma4; a v ZE; bR OAE
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CTXF AL, Bkl R s e) . I PRAREAL L
T AR 4358 100 3% S ) 32y 8 X IR 2 (P<0.05)
L& 2,

23 EBFECMO MAtAmAnss By JHRIES
1, TH 2045 209 i A PO ROT &6E, T
Z N BB EZ RS EIEEIRYT (P<0.05) .
5%t BB A e, TH 44 ECMO #§ Bhmsta) . U it
B A B e 414 (P<0.05) o WLFE 3.

24 HAAEKHFES5H KA LASSO [H 4
XF ECMO i 48 & tE A7 R iF e £, Fa 4 b 3 )5 O
Y& 1 5 M. ECMO Fif HCO, . ECMO Fif 48 43 &
ECMO i FL ik . ECMO Hj SOFA Fl1 SAVE ¥ 43
ARHTIMLT A& &, ES It 8 A8 H
TBHZHNE Logistic FIHHr. WK 2, F&
& logistic [7] 5 43 #7 # A ECMO F SOFA ¥ 43

(OR=1.23, 95%CI: 1.06~1.43, P=0.005) ,
ECMO Hf #. #2 (OR=1.14, 95%CI: 1.08~1.20,
P<0.001) , KA & [ & &2 (OR=0.99,
95%CI: 0.98~1.00, P=0.046) , = 3 k4t Je imf
i (OR=1.00, 95%CI: 1.00~1.01, P=0.025) K
IH AR E, k4,

3 itie

AWFFEE XS 328 BLLHEARJE V-A ECMO 4
B8 B i PRGBS Jmy o3 A A B, TH 1 ¢ 2B ]
B L Z R R I, I 58 R U B UIAE G
ARETIMLLEE . ESh ke Jemtal . ECMO 15 3
FLER A1 SOFA P4 O IIEAR TG V-A ECMO H B &
FRA TH fER &R .

TH 7 % A 25 Sl ke S e 05 . P4t

R 2 HRIMPEATR B E TR - AN S HBIAOCHE D (M (Q1,Q3) |

T H S (n=328) H4H (n=104) XTHEZ (n=224) ZiCfH  PH

ECMO Tiij
HUBGE S E] (h) 18.10 (8.50, 58.50) 44.42 (15.59, 77.02) 13.13 (7.85, 51.79) -5.524*  <0.001
DHEBRE [0 (%) ] 56 (17.1) 21 (20.2) 35 (15.6) 1.046° 0.387
%22 LVEF (%) 56.00 (47.75, 63.00) 56.00 (50.00, 65.00) 56.0 (46.50, 62.00)  -1.046"  0.279
W EFFHAL (mm)  49.00 (44.00, 56.00) 49.00 (44.00, 55.00) 49.00 (45.00, 57.00)  -0.372"  0.699
%7 pH 7.34 (7.25, 7.44) 7.32 (7.25, 7.39) 7.36 (7.26, 7.46) -2.442° 0014
2% HCO, (mmol/L ) 21.95 (18.90, 25.42) 20.15 (17.25, 23.67) 2295 (19.90, 2628)  -4298  <0.001
A3 (mmHg) 92.40 (54.27, 208.48) 90.25 (58.58, 173.20) 95.10 (51.30, 225.95)  -0.108"  0.898
ZH AR Y (mmHg ) 40.05 (32.30, 48.50) 39.50 (32.50, 47.80) 40.40 (31.95, 49.43)  -0.400°  0.661
25 (mmol/L ) 9.90 (5.50, 15.00) 14.50 (9.50, 18.35) 8.10 (4.82, 12.40) -6.453*  <0.001
SOFA 1143 (43) 10.00 (9.00, 11.25) 11.00 (9.00, 12.00) 10.00 (8.00, 11.00) -4.293*  <0.001
SAVE W43 (43) -2.00 (-5.00, 0.00) -3.00 (-5.00, -0.75) -2.00 (-4.00, 0.00) 2387 0.017

ECMO i&17 72 h SCi sk #r
ALT (UL) 116.00 (33.75, 706.25) 147800 (748.25, 2944.00)  53.50 (24.75, 124.25) -13.616" <0.001
AST (U/L) 350.00 (104.50, 1175.25) 334700 (140550, 6910.75) 174.00 (66.75, 360.25) -14.554°  <0.001
SR (gL) 43.85 (36.98, 48.23) 38.95 (35.20, 46.02) 44.80 (38.15, 49.75)  -3.588"  <0.001
FEM (g/L) 29.10 (24.40, 33.10) 27.05 (22,97, 31.50) 29.60 (25.73, 33.62)  -2.617°  0.009
TBIL ( pmmol/L ) 33.44 (19.62, 59.75) 53.73 (30.40, 87.42) 2590 (17.11, 48.42)  -5.823"  <0.001
IBIL ( ummol/L ) 17.85 (9.23, 37.56) 31.58 (17.40, 53.60) 14.01 (821, 28.72) -5.477°  <0.001
BaEBERRAG (U/L) 46.00 (29.00, 68.00) 56.50 (36.00, 94.25) 41.00 (27.00, 58.00)  -4.057°  <0.001
GGT (U/L) 20.00 (11.00, 39.00) 30.50 (14.75, 48.50) 17.00 (10.00, 32.00)  -3.518"  <0.001
JIEg&MERE (UL ) 2.60 (2.00, 3.30) 2.35 (1.80, 2.90) 2.80 (2.10, 3.40) 23464 0.001
MELEH (gL) 80.50 (73.00, 90.00) 78.10 (70.75, 87.10) 82.00 (74.20, 91.00)  -2.588"  0.010
I/ (10°0) 50.00 (26.75, 70.25) 39.00 (25.00, 62.25) 51.00 (27.80, 75.25)  -2.166"  0.030
BEILAEE S (s) 17.20 (13.80, 22.80) 25.05 (19.10, 33.40) 15.00 (13.07, 18.12)  -10.395"  <0.001
[ BrbrifE Al Hofi 1.53 (1.22, 2.04) 221 (1.67, 2.84) 1.33 (1.16, 1.65) -9.595"  <0.001
APPT (s) 41.90 (35.40, 56.40) 4435 (37.90, 57.45) 40.40 (33.88, 54.02) 2.179°  0.029

M H: Buitrge; BECMO: MAMNESAE; LVEF: ZEZ5timsdt; SOFA: R ayE T8Iy SAVE: # K - 3Illk ECMO A= FE31T0r RR 55 ;
ALT: NARBEIEEFEME; AST: KRITRAMRBILGEF0E; TBIL: MA0L0%E,; IBIL: HIEMNL0E,; GOT: y A& BEELGEIKEE; APPT: 7%
ACEB AT BEMTG BT a A Z A, b A X (H; BRIMOIEIREE AR CE ot ) ob, A¥Rh e (s
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B2 ik - SRS A A SRt T 58 SB35 LASSO )3 #4551 528 SLHHIE i 2k
iE: lamba.min (F/NEHRSEBME L) =8; lambalse (HFAIA) =2
3 Wk - BRSNS G Bl 2 R B ARSI R K Ah R
TiH Bk (n=328) H4 (n=104) XL (n=224) ZiC A P{H
HMIFLIE [n (%) ] 87 (26.5) 38 (36.5) 49 (21.9) 7.836"  0.008
MAERGIRIE [n (%) ] 26 (7.9) 9 (8.7) 17 (7.6) 0.110° 0910
CRRT[7 (%) ] 186 (56.7) 87 (83.7) 99 (44.2) 45.041°  <0.001
UK RAE [n (%) ] 80 (24.4) 34 (32.7) 46 (20.5) 5.692°  0.025
IABP i [n (%) ] 224 (68.3) 75 (72.1) 149 (66.5) 1.028" 0.375
FEBEFET R [n (%) ] 177 (54.0) 78 (75.0) 99 (44.2) 27.127°  <0.001
ECMO ffihssfa) [d, M (Q1,Q3) ] 4.71 (2.82, 6.98) 3.83 (1.88, 7.95) 4.75 (3.39, 6.76) -2.009"  0.045
fEBERE [d, M (Q1,Q3) ] 21.00 (14.00, 29.00)  20.00 (12.00, 25.50) 22.00 (15.00, 31.00)  -2.250'  0.024
ICU & /1A [d, M (Q1,Q3) ] 10.00 (5.00, 14.00) 7.00 (3.75, 13.00) 10.00 (6.00, 15.00)  -3.494*  <0.001
FE: TH: BOPEIFAR; CRRT: MLt BRI 1ABP: E3hIkER#ER; ECMO: WAMMES; a M Z{E, b Ol
T4 K - SKARIMEAA A Bl T 58 B R 3R R 2 R 250 Hr

LK Z2MHT OR (95%CT) P ZHZ 5 OR (95%CI ) Pl
B 0.58 (0.35~0.94) 0.027
ECMO %41 HCOy 0.91 (0.86~0.95) <0.001
ECMO Z%ERi %57 & 1.00 (1.00~1.00) 0.235
LT A 0.99 (0.98~1.00) 0.023 0.99 (0.98~1.00) 0.046
FLiz 1.16 (1.10~1.21) <0.001 1.14 (1.08~1.20) <0.001
32 2 KB TSR] 1.00 (1.00~1.01) 0.014 1.00 (1.00~1.01) 0.025
SOFA -4 133 (1.16~1.52) 1 <0.001 1.23 (1.06~1.43) 0.005
SAVE 145 0.92 (0.85~0.99) 0.025

iE: ECMO: (RIMEAS s SOFA W55 JPBLAE BiliFr; SAVE:

PR AAURE 77 AR AN B i PV PR A G s O
ARJIGTTE V-A ECMO S+ i T H.OHEE R
%, (RHEAIRAS, 5 SEOFIE M RS, &K
JEF A dBFe i S5 SR B A, A2 408 4 4 BRSO A3 4 O
Oy TR, OSSR RN, Ak & ST N E— 2
RS M Beak, I V-A ECMO HEBIE
W), SR IR & A g, 2 40
TEIF K (0 A I 385 5 7 o I i B A A

Hlk - 2k ECMO AEAE33T45r R 5%

HARFHLH . 7EFE AR Kupffer 023774
KEWEHEED B (reactive oxygen species, ROS ) |

RMEA FRAILR T ROS Fl g A T 105 4 b
R, 3 RS 375 1 U2 S ) — W R 1T )
PR, PR T R R Ak IR
TSR G i Mk 20 = AP, ZURRi
FhAAES BT, SR ROS 17 A2 JF R AR I, 1
JSUHF A LA A5 P FIIRSE . EE R I At LA — S
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AERETT, S AR RS AL EE, /N R AE 42
WL 70% B, FFARRE AT RETCIL P, AT
FubH SR S A R

H R TH e sy %, Hyfsr
B AZ O AE TR IR 7 SE R, U 3R
JHF I dfe ot gt 40P fe B PRI 28, & LE 8 A 1 I 9 3
SEREAT, ERRRE I MK HLUE AL P

MG R IARATIMELE & = AUR H &EW
fabs R, OIEAR G BE AT TR K A4
FH e L, A RS M & At —2 TR,
LSRR IR, 20 B B 25 5 22 B e it il 4R P 35
S DB S CRARGE AR AT L 2T B R T A
ek, 4EHF>100 /L AT RERGE B fiUs U0 &
S kB e st ) 24 8 4 3 sl ik e R st e 1 = sh ik,
PIMEAETC I TP B0 247 F AR E (R B[]
F= Bl ik et e 1 1) B s A L 1 56 4 PR AR MG 2142
i, =BR[] I FAR MG A R4 Bl
W YAR T B O R DI RE DL S B s v
K oy P HUEE W 2% A Bl A D RESZ 8, R
TEARJE IR AR, Bl IH & Ik,
XPTRLONET AR, ARFIEE A% A 58 32 3 ik
i e B (Rl ) AR A T B U R BT, AT R
FHARBORES AL AL B R B, et B
BAEFAFE, AATEA H WAL, desis
}Jﬁ)’aﬁ [12,14]O

ECMO i FLE2 1 SOFA ¥4 FH T P-4l &
HRTEFERE, X DNEARG T ECMO T3 458
#, ECMO Hij SOFA ¥l iy, 835106 P13 U
PR, S RS G T RE R . T FLER W AE N
N AETE bR, B TG AR A e A
b R I B 10 PR A A i S R 1
BF, & FEELm AR 2 g >, Wik, 3L
MR /KO AE — 8 R 1t S e T O 40 i A2 482 1 fR
B T V_A ECMO BHENERR, P ZURE
VR JE 75 R 1) S AR I SRS X T 400 e 3 o P — Uk
Wi, (AR TH A AR XU . Ao,
A 2 B e 2088 o 38 k% ROS A1 41
LU, B — A R B e 2 SR L
TE—E R LIRAE TH (& A 1220 fhiT262)
) 07 ] PT 56 30 aed U /  FH 40 250 o - 3 4 49 e 11
A 28 d BB, HmMT A E Pl AT
JHF T 3 2 6 R R O A R 4 D T A R R B 2K B AR g
Y, UCEIFYIRE, FTRERIGYT IH AR TBRZ
—, EX TR SR AE R RS W ARG,
HAM MR E— MR uEsE P BARHAT TH A

ST TR M RIRIT T 58, X T ECMO TR FLIR
FIE SOFA WA 88, FR 40 PPAl AU ARk 25 2 )i
Al 2 2SR, DA TH R HIF & E &
A, UGERETE .

RIFFABAFAE— LR L Z 4k OARMIT A H
Hue T, 255 kB M R, B
DARMEARDCAG RS 2= AR E, T2t — P05t
UESZ; Qb v RBAFAAE A TH & AE a2,
{AAMF S AR RERERS, WA X E M T WIBETDT
ANRES T R H B J B S L B A B T O

25 FRTR, TESEZ V-A ECMO SCRHLIET
RIEHEST, IHS5A RSV E AR
ZIEE A . Foh KTt E . ECMO Ji s FLER A
SOFA P43/ TH ARG . ARETH LA &
IR S DN IR 00 VA s A 3 N ]
75 o X T ECMO Hil = FLER Al = SOFA PE43 3,
FEATVAG RS FFR 25 2 5, AT 23R il 2 B bk
2. AT NTHEYT, LA IH K IfEAE
KA, UeEREE .

Fl g5 vh g P V5 75 B TR £ v e

Sk

[1] Van den Broecke A, Van Coile L, Decruyenaere A, et al. Epidemi-
ology, causes, evolution and outcome in a single-center cohort of
1116 critically ill patients with hypoxic hepatitis[J]. Ann Intensive
Care, 2018, 8(1): 15. DOI: 10.1186/s13613-018-0356-z.

[2] Jonsdottir S, Arnardottir MB, Andresson JA, et al. Prevalence,
clinical characteristics and outcomes of hypoxic hepatitis in criti-
cally ill patients[J]. Scand J Gastroenterol, 2022, 57(3): 311-318.
DOI: 10.1080/00365521.2021.2005136.

[3] Sun R, Wang X, Jiang H, et al. Prediction of 30-day mortality in
heart failure patients with hypoxic hepatitis: Development and
external validation of an interpretable machine learning mod-
el[J]. Front Cardiovasc Med, 2022, 9: 1035675. DOI: 10.3389/
fevm.2022.1035675.

[4] Sangli SS, Noronha SF, Mourad B, et al. A systematic re-
view of preexisting sepsis and extracorporeal membrane
oxygenation[J]. ASAIO J, 2020, 66(1): 1-7. DOI: 10.1097/
MAT.0000000000000934.

[5] Tan A, Newey C, Falter F. Pulsatile perfusion during cardiopul-
monary bypass: a literature review[J]. J Extra Corpor Technol,
2022, 54(1): 50-60. DOI: 10.1182/ject-50-60.

[6] Beer BN, Besch L, Weimann J, ef al. Incidence of hypoxic hepa-
titis in patients with cardiogenic shock and association with mor-
tality[J]. Eur Heart J Acute Cardiovasc Care, 2023, 12(10): 663-
670. DOI: 10.1093/ehjacc/zuad076.

[7]1 Roth C, Schrutka L, Binder C, et al. Liver function predicts sur-
vival in patients undergoing extracorporeal membrane oxygen-
ation following cardiovascular surgery[J]. Crit Care, 2016, 20:
57. DOI: 10.1186/s13054-016-1242-4.

(F#:3551)



ERANMEIR A A 2025482 FI28 H %234 % 18 Chin JECC Vol.23 No.1 February 28, 2025 29

21 2 . DOI: 10.13498 / j.cnki.chin.j.ecc.2025.01.06

IRA M AR A SRR TR] B PN S s It o S i 2514 1
&%, L &, @R, AL, Fx4, & 5, RE=H4

[(HAE]: BH FAUIMNEAS (ECMO ) SCREIMGE PG (NTs ) 6 R B oA St 2k, OSRBIAIE AT db A7 R G004
HVTE LA P MR . A5E MBS 2018 4 6 H & 2023 4F 12 H Bris E R 22— B m B2 b S E 2 ot
WA TE ECMO SZRp& A Nis (BB GG RIS bR X2 BORIG 25 5L, A Frhs R i iAo i kads, W VIETEK-Jr 4
ENANE Y E S 2 T R G B NS, AUR P HBE (K-B k) MHT25ukEt. &8 68 il ECMO SZHi#dhA 40 1)

(58.82% ) HH K/ 51 IR NIs, KIGHR 75%, RIFFEE 71.56%0 (/1000 ECMO d ) o JEGLERA; LT WYL (45 Filv,

88.24% ) M JYESHIRK 510, DA ZBIMERONE (38 Bk, 74.51%) , ZE5TZy@itk 17 ¥k 33.33%, Hoh#1S AT
T 10 8, IRk K K BB BTG BN R (253 11.1% ) FSLAIRER / 47 E3H (243 30% ) TH25R51%, 15
HRL R SRR (1961%) o i F LAV ECMO SRR 8 3% Nis (9 FHE0RH, M08 A3 H 22 25T
RS, AP AYUE R T REX U AT IR RIS o

[ KR ] RIMESES; BEPERYY; elRss; mi2htE

Evaluation of pathogens and drug resistance of nosocomial infection during
extracorporeal membrane oxygenation support

Ren Yucheng, Wang Rui, Tong Yaowei, Zhou Wangtao, Xu Tianwei, Li Ying, Song Yunlin

Department of Intensive Care Unit, The First Affiliated Hospital of Xinjiang Medical University, Xinjiang Urumqi
830054, China

Corresponding author: Song Yunlin, Email: 17929294@, qq.com

[Abstract]: Objective To investigate the distribution and drug resistance of pathogens in nosocomial infection (NIs)
during extracorporeal membrane oxygenation (ECMO) support, and to providing evidence for the rational use of antibiotics.
Methods The clinical indexes and drug sensitivity test results of patients with nosocomial infection supported by ECMO were
collected retrospectively from June 2018 to December 2023 in the Intensive Medicine Center of the First Affiliated Hospital
of Xinjiang Medical University. The distribution trend of pathogens was analyzed. The bacteria were identified by VIETEK-
Jr automatic bacterial identification and drug sensitivity analysis system, and the drug sensitivity test was carried out by disk
diffusion method. Results Among 68 ECMO patients, 40 (58.82%) experienced 51 times episodes of Nls, with an incidence
of 75% and an infection density of 71.56 %o (/ 1000 ECMO days). The predominant infection site was the lower respiratory tract
(45 cases, 88.24%). 51 strains were isolated, mainly Gram-negative bacteria (38 strains, 74.51%), 17 multidrug resistant strains
(33.33%), of which 10 strains of Acinetobacter baumannii were resistant to cephalosporin and meropenem. The drug resistance
rate of tegacycline (11.1%) and cefoperazone / sulbactam (30%) are lower. The fungal infection showed a high incidence (19.61%).
Conclusion Gram-negative bacilli, particularly MDR Acinetobacter baumannii are the main pathogens of NI during ECMO
support. Reasonable selection of antibiotics may provide clinical benefits in managing infections.

[Key words]: Extracorporeal membrane oxygenation; Nosocomial infection; Etiology; Drug resistance

RAMIESR A ( extracorporeal membrane oxygen— MBEE ECMO F AR MHE, ECMO W8] Bt Py a8 gy
ation, ECMO ) K32 N T IR S+, SR (' nosocomial infection, NIs ) [ 5 & & 3l (EH 15
SETEFHRVIA R U, e 4 T L B R A
E€WA: ABRXPHL S EmE R (FFSHE) R T 2504 B T PR s s Fl R A s | ik, A

(2022E02112) .

% i N =3 /
e R 830054 AR, FERE g LA D ECMO i NI 19
TREpER B E R S RO AR, ARBUHSC RS>

BIEEE: KEMK, Email: 17929294@qq.com A0 B 25 PR o ASBIF 5% AR A5 i R B R 25—
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K B B Ae HE S G 2L ( K202407-05)
1 #RSHE

1.1 0 R FEA g 2018 4E 6 H & 2023 4F 12
J1 B i B B R 25— BRI s g J 0 e 2 P iR
B ECMO 5% A= NIs 1 55 5 M S PRAE A |
O3B PR M 2O IR 25 R, AR L I L PRI
FERIEFRE . Ns BWitrER I AR AL E
DA R B ERG2WRiE ) B ECMO 32
FE T A A A DA EE A2 s B RST [) 1 11 PR (] 8%
FREEH, RIS BGLGIEL, B R SR A
A AR AN T A BT K B (48

1.2 BARAREZE T E B E KRB
FREULBE (5 S A ARGRAR) #H17
B, MY M BIR A F R VIETEK-Ir 2 A
Bl 20 TR 5 S 2 RO B 2R 48 W A R 20 Bt
B2 HUSNE . JF L KB SR iH A= 2 8Usr
JEAE v K IR T ATCC8739, K H 35 [ I
PRSI 565 28 b 1 AR BIF 5% 9T o B A AT 48 R AT 5 i

2 R

2.1 NIs XRERLIFEE TR G, 3
A 68 B, Hi 40 BB FELTT T 51K Nls,
SR B IR RA T5%, i 5 N 71.56%0 (/1000
ECMO d) . IAb, 47 9 Bl E L) T 29K NIs Fi4,
22 RAIATBIERA S YA LA A
JRYLN F, PRI ., i s AR i TR S e
INVE BB, TEAEE W3 1. JsgRar it 51 bk
IR, LA G R B A T S (38 fk,
07 74.5% ), SR KUK R i AN BRI
PEAAN SO R TR A 9 T TR AAAT R . UbAh, E
BB IR 5 — 2 L, DB 22l bk | o £ 1
W 2.

23 EZomRAGHERN FZCHEME T
3k, SEOHAIKEEZ MY, NHEHERK
META RS TR 24, SRS T3 iy 85 22 SR 2 Wt g i 245

R BRI LA (n=51)

FRA KA WAL (n) L (%)
41 T 45 88.24
1.3 Sitaodr WEE RSB R 2w 3 5.88
Fr, W H WHONET 5.6 KXtk RAHOLGR S, wk 2 3.92
SR TR T e ! 1.96
F2 RIS A B R F T SR A 4 A B AL ()
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ME T AN FA G
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EAEB, BWH, N OF, B ok, EBRmW, ¥ =, KAS, Lum, R F, 2k, Kk P

[(WZE]: BA FREMEER (HP) AT NCFARE R IAARE FRE (CS) MRS, Ak s
PR AFEE — MR BE B O M AR 2021 4F 7 A 2 2023 4E 7 ARG 2t A BRI EskJe 2R F ARG 24 h W&k
CS MYBREGERE, L 54 0, FE AR E TR HP IBIT/0 M MUBHER L (27 0)) FOXFRAZE (27 6)) , HCRSHRLL R (T
iR, SHR OWARERRERR LRI HPIRT i EMEEEANE -6 (1d, 2d, 3d, 4d, 7435
P<0.001) J C— RN (1dP=0.034, 2d P=0.002, 3dP=0.001, 4dP=0.003, 7dP=0.003) ; MIEHETRALENLE
WAEE (P<0.001) | ICU fEBER ] (P=0.013) RARJSHERERIT] (P=0.021) S04 R HARFIEZ (P=0.526) |
TR (P>0999) | FELEMEEEACIAYF (CRRT) (P>0.999) | WYL (P=0.728) . BET- (P>0.999) 4%k H: 3%
SREGIHFE N, 818 HP AT AIRRRIMNE T ARG CS B AN -6 & C- W AR, 4 U <]
1CU A BEmst ] B AR SRR ], (FoRRENGEARFIES . Mgy . ST A Bl b kA A CRRT N .

[ R | MR ; IRIMES; PMCTAR; P IRIRIEER; A B EZIkIe)z; A7 RE; FAM

Clinical study on hemoperfusion for early cytokine storm following Sun’s
procedure

Li Xiangmin, Lv Shanshan, He Qing, Feng Bo, Yan Xiaoli, Zheng Yun, Zhang Chunlei, Ma Jipeng, Zhao Rong, Jin
Zhenxiao, Zhang Ping

Department of Nephrology of The Second Affiliated Hospital, Department of Cardiovascular Surgery of The First
Affiliated Hospital, Air Force Medical University, Shaanxi Xi 'an 710032, China

Corresponding author: Zhangping, Email: zhangping420@163.com

[Abstract]: Objective To investigate the clinical efficacy of hemoperfusion (HP) in the treatment of early postoperative
cytokine storm (CS) after Sun’s procedure. Methods The data of 54 patients with acute type A aortic dissection (AAD) who
developed CS within 24 h post Sun’s procedure were retrospectively collected from July 2021 to July 2023 in the Department
of Cardiovascular Surgery of the First Affiliated Hospital of Air Force Medical University. The patients were divided into
hemoperfusion group (27 cases) and control group (27 cases) according to whether they were treated with HP, and the prognosis
of the two groups were compared. Results There were no significant differences in baseline characteristics between the two
groups. HP significantly reduced IL-6 levels (days 1, 2, 3, 4, 7; all P<0.001) and CRP levels (dayl, P=0.034; day 2, P=0.002;
day 3, P=0.001; day 4, P=0.003; day 7, P=0.003). Compared to the control group, the mechanical ventilation time (P<0.001),
ICU stay (P=0.013) and postoperative hospital stay (P=0.0212) were shorter in the hemoperfusion group. However, there were
no statistically significant differences in postoperative delirium (P=0.526), reintubation (P>0.999), CRRT (P>0.999), pulmonary
infection (P=0.728), and mortality (P>0.999) between the groups. Conclusion HP effectively reduces the levels IL-6 and CRP
levels, shortens mechanical ventilation time, ICU stay and postoperative hospital stay in patients with early CS following Sun’s
procedure. However, it does not improve the incidence of postoperative delirium, pulmonary infection, death, or mortality, nor

does it reduce the need for reintubation or CRRT.

HEE&WH: ERARPEEAS (82370273 ) 5 VT QIHTHE S CHE T (2023-CX-PT-06 ) ; BEVIA—A0 H (2021XC032 ) 5
SRR R B ARDTIE (XJZT23XG28) 5 PHRtEEREA X H ( XJZT24JC37)

YEBEAL: 710038 VU4, ZSHEREERRSHE WEEREIENE (SFH. 5KETE) 5 710032 5%, SEEERRZEE—MHE
BERe O M AMEE (BB, B8 7. 5 . W . B =, CHARWS . X g% . SRmE. 9k OF)
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itk A BIEBkIe )2 ( type A aortic dissection,
AAD) P R A ar R, MR AR R R
BF BN EZIRIT R REERAS P
PRAMERR . Fin . RASIEER . HLRGH B S
S R] g [RAE M A= i 1 4 B S8 RE RN £ ik B 44 i
K7 X% (cytokine storm, CS) , AT &I FIAR
B R A R BB TR B T A Ok I FH I Ak T
TLIE B R M IR YT S EAE AR A L RREE I
IE [ MeFEPER e D O A G, A B 2 1
B TSR AR 1, AR A S AR AE A T R
PRI G TT AAD ARJ5 R R A CS B .
ARWTFE C AT 25 ZEZE B2 R 5 — Wi = e B A
P 5y 2ot (KY20242092-C-1) o

1 #ZREHZE

L1 s RFER [l I R A ZE 2 B A —
J& B2 e O 145 SRR 2021 4F 7 7 % 2023 4F 7
[ FMNRASE 24 h A CS BB TORE A0 A bR
D18 ¥ <R <75 %, KW2dNTAR; @%E
ik CT 1ML W% ( CT angiography, CTA ) FIHE
OBNERIES R 20E AAD 835 OFE PIRIRIFIEER
XU e P I TRE 1 T 58 AN IR TR, HEBR R 1 «
DI 2 B ITER B, FEOR SR REILEE,
S B IS PR 2 ARG I . RSN S
SCRFEURSG 48 h INAET- & QLA ME RGHR
PR SRR s QRIIN IR IRYT s @K
IO P SR AR 5 5 AR T A7 7 WA 35025 B2 7T B 1
JRYUARIE ; @BETEA GPENME . oAb S PP
R E AL OARATFIENT T DIRe 5 . Bl
ReREfG . MPI I REAN 4245 4 B D RERR AT
SRR M F LA I 2

YA 54 BIARJE 24 h 9 IE CS (9 AAD B
A, Horb W I RE IR T 27 IS,
Iy VR IR YT 10 27 Bl AT RR4L. CS 2
Wihs I 2 B8 Fajgenbaum 1 June Heilr $2 H 1 CS 1)
i R S OFF R A A R A T s @&tk
LB RIER W LZEEHE ( system inflammatory reaction
syndrome, SIRS ) ; @ﬁ%iﬁ‘fﬁ%&ﬁmﬁ%ﬁ%ﬁ% (e
W IAAFETE, Ak PEAY B D RE R A8 T X i
TRRYTER R ) o
12 %57 %k BEEZLRIER CTA, LY
L L HL R SRR R A R KU DA, i

SRR AL, IO EERNTORE, HET AT AR,
SEREARATER . RIS R ke S IE LW 5iA
FERLIE R L AR (2021 Fi) 25T FOE B
HEHAIT LR IMEER, 22FRY. FARHE
[F]—2H TR BV ARR BRI 58 1. AR5 U
IR ICU, HAAMAE . P ERGy . ARG
EIRIT . BETEA R E . EIEW . UK
AGbr . REIER RITIRBR RS, K8 24
h J5 280k 1ICU K T B i 2 [m] P4k 28 5 5 1 e e
RV A3 it A Tl — 2R YT

R 2H 7 50 B AL (AR [RITR 7 5R Al L EAR S
12 h W8 & A CS P33T 1 2 YU W e s
57, OFEEINR O AT R A (B
T AE R R A IR AR, P aiEits . B
BRTE E 20163451181, 15 HA380) , JiE# bk &
B, SRS, MR 150 ~200 ml/
min, “FEIERIAITEIE 4 he SRS IFRMAT
BT, BUWFRME N 62.5~125 1U/kg, BN
HFZHIH 1 250~2 500 [U/M, FERIGITEEHRT 0.5
h 45 BB 28 . 28500 S 0 AR B 8 IR A~
RfE PR AL AR PR IR YT T 2] ik R I &R AL
SRS FIF R bR, 5 B % 21T CRRT, FI1E
CRRT B #4518 W] B EA THE VR IR T o
1.3 FAbk S WEWAERFHEWIGRE R, @
Fi KR 2 FARWIE . FAREE] RSNG|
E ol e N I X BN N 1 N N =R K 1 B
S TCU PR BT . ARG BEr ], AR
1M 14 & (interleukin, IL) -6 ¥ & . C- 2 W &
F1 (c-reactive protein, CRP ) ¥ & . — IR Id 4.
Jili B g i 2R B IR YT (continuous renal
replacement therapy, CRRT ) | ZET-257¢F} .
1.4 %it5 54 W GraphPad Prism 9.0.0 #47
Giitrbr. HHEYORT X =5 FoR, M REA
R, HEAE I GOR W E AR I A 0 U 25
Wt K Sidak 2 F R 50 19 20 4 IR1AS ] s [ 522 ]
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3= Bl K BELUT S ] L P20 A s i) S AR Bl 22 57 0 42
HFEY (P>0.05) o WFE 1,

22 BEEBEARMAIL-6 & CRPRETL FH
SR TL-6 S CRP ¥R BE 7K - 78 I8 E I 1A 7 i
2ARJE 12 h ZRHTG2EE L (P>0.05) , il
WHEVIRIT T B 1L-6 N CRP ¥k J& 5 %t IR 4H
BESWAEGITHEX (P<0.05) . WLE2, %£3.
23 EAEAATRAOR IR E I 2 AE MLARGE SR
[B) . TCU A B i ] S A J £ B s 1] 5 %5 B 2 LL 4
LRAGI#E Y (P<0.05) ; (HH4HEREER

& %

JGiEZ: . TG . CRRT. Py, ST k44
R ES LI FEXL (P>0.05) . L& 4,
3 Wig

IEAER AAD BFARIGIT AR R A, 5

Sk AAD AR ARG HAABET - I &
REM &AM, AAD B A B R F AR R G145
IR CS &1 X SN R A5 Ry E 2R, CS
il James L. Ferrara 7E 1993 AR5 St Y, 1996
4F Aikawa FFIR I X D ARTERTAAR 5 Mg i f1 2

F1 2t A BEII)ZIMNCARIE ZAMR R T RN EEWEARFL (n=27)
I PR X HEZL TV T2 18 Py
B (%) ] 22 (81.48) 20 (74.07) 0.745
S (%, Xxs) 53.00 + 8.55 53.67+9.19 0.276 0.784
BRI ETEE (kg/m®, Xxs) 25.83£291 26.39 +2.54 0.763 0.449
FRILE (7 (%) ] 20 (74.07) 19 (70.37) >0.999
TR 0 (%) ] 2(7.41) 1(3.70) >0.999.
KIHEFARRE (h, ¥+s) 25.63 +7.40 26.41 +8.02 0.731 0.713
FAREHE] (h, X£5) 6.97 + 0.62 7.23 +0.69 1.447 0.154
ARAMIEFRIFE] (min, X+s) 214.80 + 20.54 217.40 +19.73 0.473 0.638
FZPKBHWTE ] (min, X+s) 114.50 = 10.88 119.30 £ 9.56 1.727 0.090
FIEPRETTR] (min, X+s) 30.59 £2.97 29.81 +3.33 0.907 0.369

F2 2 A BEIPKIZINCARSE KAEAMIEHE T REN
BEBARMM AN -6 HE (ng/lL, n=27, x=s)

F 3 2k A BFEIKIIZIMNOA G R A A F R R
HEARBINL C- SV EFHKRE (mg/l, n=27, X+s)

FNE -6 o BRZH MR HE T i P1H C R M Xof B MR i P1H
AR 163.82+ 47.57  13844:46.16  1.989 0.382 AHT 2046+ 1593  2563%1232 0990 0972
ARJG0h  429.82+14858  407.44+7848  0.692 0.998 AJ5 0h 55.07 4 11.53 59.04+12.13 0953 0978
ARJG6h 20408541249 222626+383.93 1.710 0.586 ARJF 6h 146 +1933 222626+383.93 0391 >0.999
ARJG12h 410482+ 54220 4281.89+46231 1.291 0.870 ARIG12h 9704 4 4704 19672£69.57  0.032 >0.999
ARJG1d 407282+ 627.08 1733.48+350.17 16.920 <0.001 AJF 1d 21149+ 394]  180.52£3564  3.029 0.034
AJF2d  2095.04+ 793.51 880.22+190.66 7.735 <0.001 N 123.67« 3499  92.16+2L.11  4.006 0.002
AJF3d 1118.82+601.18 480.48+169.76 5310 <0.001 ARiF3d 7364 +26.27 47.75+1891  4.156 0.001
RJG4d  436.11+20538  212.519+84.86 5288 <0.001 R 4d 4947+ 17.72 3448+772  4.030 0.003
AJF 7d 145.72 +57.69 46592290 8299 <0.001 AR5 74d 1284272 10.54+1.89  4.028 0.003
T4 2 A BEIIZINCAIT AR T KRR E ARG TR (n=27)
ARIFHR pOgcRaE| IR T t{H P1iH
UGBS AE (h, X+s) 63.19 = 8.01 51.67+ 8.79 5.034 <0.001
ARIFIEZ [ (%) ] 8 (29.63) 5(18.52) 0.526
ZIEE [n (%) ] 1(3.70) 1(3.70) >0.999
S ERERIEIT [ (%) ] 6(22.22) 5(18.52) >0.999
RIGMERIEGE (2 (%) ] 6 (2222) 4 (14.81) 0.728
ICU {584 mti] (h, X+s) 117.00 +22.07 104.00 = 14.04 2.575 0.013
ARIGAEBERTH] (d, X+s) 14.11£3.23 12.22+2.58 2.377 0.021
RIGIET [n (%) ] 1(3.70) 1(3.70) >0.999
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ARG RGERE ., MRIEA P HTK O A (n=81) MR M4 (n=83) o WEEIF R B0
WAESEET T (cTnT). WIBREREGR THF (CKMB) . AR, ARSMEIRETE] . TS KBEWHE . 2202 B M54 (LVER), KRG
ICU B[], RS a], FETRAFIGALE . LR PR E AR —MPORIC B #2257 (P>0.05), KR RS 5 HR LU,
TR L HA G222 5, AR 0 R 2 /N R R AL RSMGERETE . 22h kK] . RS ¢l IR
WHUBIHE] . ICU SR HA I R 25 5. 85 (RFIE HTK OISR AR T A P 224 . a4y, ATRIkE]
5 B R AR I ARASR
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Application of low-dose cardioplegia cardiac perfusion in single valve surgery

Guo Yibai, Liang Bing, Zhang Yiwen, Liu Yu
Department of Cardiovascular Surgery, General Hospital of Northern Theater Command, Liaoning Shenyang 110016,
China

Corresponding author: Liu Yu, Email: heroliu2000@sina.com

[Abstract]: Objective To evaluate the feasibility of replacing conventional doses of histidine tryptophan ketoglutarate (HTK)
perfusion solution with a low-dose HTK solution for myocardial protection in single valve surgery. Methods A retrospective analysis
was conducted on the clinical data of 184 cases of single valve surgery in the Cardiovascular Department of the General Hospital
of the Northern Theater Command from August 2023 to December 2023. Patients were divided into the low-dose group (n=81)
and the conventional-dose group (n=83) based on the intraoperative dosage of HTK perfusion solution Clinical data, including
cardiac troponin ( ¢cTNT), creatine kinase-MB (CKMB), surgical procedures, extracorporeal circulation time (ECC), aortic cross-
clamp (ACC) time, left ventricular ejection fraction (LVEF), postoperative ICU time, length of hospital stay, and mortality rate,
were collected and analyzed. Results There were no significant difference in baseline characteristics between the two groups
(P>0.05). The low-dose group demonstrated a significantly shorter perfusion time compared to the conventional-dose group
(P<0.05). No significant differences were observed in ECC time, ACC time, postoperative cTNT, levels, mechanical ventilation
duration, and ICU stay time between the low groups. Conclusion Low-dose HTK perfusion is safe and feasible in single valve
surgery, achieving comparable clinical outcomes to conventional-dose perfusion.

[Key words]: Histidine-Tryptophan-Ketoglutarate solution; Valve surgery; Myocardial protection; Troponin T, Low-dose

perfusion
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B, B AT )12 . HTK R 2
Tt (RO R 1 Y 1 500~2 000 ml)

KK HE TR E] (6~8 min) , JEHGE TR
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1 XNHRREF*E
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BRGNS, @ IR EZROIEFAR;, ORITE
FEACRNE > B B0 ) B A% T BH S O R @fR
EHEOIER ; @Z2FAR, RAEAR T HTK 7]
B MEHIE (n=81) KH R EL4 (n=83) .
AT Zead LT X B R B P2 B S A% [ 1B
HY (2024) 163 %5 ], KRR FE A AL
1443 .

1.2 57k

121 FREERIFAR  BEAFARZE G W S #
ik i, W L O E P R stk o AR R
SRR B A AR b Bh Bk R B Bh . KT S
H{E1L7 N SN S SN A Ay N EWNa B W ST
RIS FIHAT AR PRRBE S R . TR FARBIE I

W, SRR ENEE, Sk e
bR R R B O BRI A, A /MR
PR E PR P TR AR v 18 S Y P B
T
1.2.2 ARSMERR SO LR R R R 25
2N T il BIL A =X 4 5 4 R AT R 110 26 52
R, R BRI SUANARAS IR EAT B T WSS, R
B4 T HBEE 10 g, TESHH RS Je 35 51 4
125 mgo A2 il /KA P2 il J 3 SRR O 32°C, 4
B iR 22~241/ (min - m®) , FHFHKE
50~80 mmHg,

HTK A% 8 1E I 4E 55 1E 4~8°C, X F 2R
e R IR F B IR BRI T 9 1, F B ko R
HORBES KM, R 3 Ik IF OB 4
TEo HRLA S 20 T HE T 1 3= 3l BRAR P s
71 120~ 140 mmHg # 1 E 20 JIE 45 B Dl AR i
Uit fi S BRAR TR R IRl 50~ 60 mmHg, S
FEA K E] 1500 ml, #EERFE]>6 min; 7&K EH 4%
HEE WAL e 2 e R B ik, WETE R 120~ 140 mmHg
N HETE 500 ml 5 e 2 A7 R Bl Dk 4 R A R
W 500 ml, F4% ] 22 5 4R 3 K 7E 50 ~ 60 mmHg
(4 E 1 TR R TE 500 ml, T HE 1500 mil,
AR5 B 2H AR AT E R R 4R R 3 S PR AR R
120~ 140 mmHg, —HHEE 1000 ml; XF F EHH2
FEVENTE 120~ 140 mmHg AUHETE R 1 F LS e m
A MUK 1000 ml FHE T T 34 98 A 9 0] 5 Jk
PHAAAERE Tt R v HTK W) el W5 | 25 K [l A S
PG M
123 ImRBORIRAE WO 4L R i — i 5t
Bl PR RE . IR, DRI . R, bE
PR 5 ARG AT — J& LA P 80 JUE 8 75 AR T 3
ENSESE o g =g AN V& o N TR 2T E=F A N 1R ]
WS E T (cardiac troponin T, ¢TnT ) . LR %
fity [6] T fif ( creatine kinase—MB, CKMB) . A&
£ 1k K 2K 1 (left ventricular end diastolic volume,
LVEDV) | ZZHH453%0 (left ventricular ejection
fraction, LVEF ) ; R¥EA g SE A J5 — J& 1.0
JIE R P R AR TS 48 he PN A ARG 36 4 A AR J — ] LA
PR e R B IS B Bt . BELBTIN [] . (ARSI BRI
], HTK 9 % & i 8], AR5 eToT (24h) . R
J& ¢TnT (48h) . AR 5 CKMB (24h, 48h) |
ARJ5 LVEDV Fl LVEF, 153725 &7 KR AU
S (left ventricular end—diastolic volume variation,
LVEDVV) , [ LVEDVV= (LVEDV 44-LVEDV ;)
ILVEDV 4y lo GEitB#HTARARNA, EEARG LN
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RCHE CRRIEAS M 2 12 S A7 O X0 )
eIt ) , EAASMNEASEREEARE (REE
PEE B, RG22 ARG ARG T )
Bl AR Az i SR (2 Bk Bk S 4 1
RIMESA A BRI ) VARG 1CU WHiE], A Be it
) S AET- 2R . 43 BT HTK WA ) i B i B0 7 7
B — IR T AR N IE R T LA

1.3 it &k R SPSS 26.0 ikt 8 it 2%
3T, THECTERLAFI R, 2] R DA 25 0 A5 56
TFEESS BT ETOR IS + bR,
2 B BEAS SR O S A AR ¢ K565 AR IE S A0 1)
THECFORHA T A 8 (U5 fig ) o, dRIFEA
FHAES B . P<0.05 HEFBAS 5 X,

2 &R

2.1 —AFH RAT HTK 8K 7 & 41 A0 5 AL
A AR, R, MR RAT LVEF 4.
LVDEV, ¢TnT, CKMB, WZAHS | TR, &5
FETE s I RS AETEN IR S g 22 5
W1,

22 B AR AR AR E R 2
() HTK S 248 e o AN v i ) P 4 EL AT 22 Sk
(P<0.001, P=0.013) , K20 V- HE i AL,
VA (R B s AR e BEITRS (] AR SR ERRS ]
AR J5 LVEDVV., LVEF {8, ¢TnT (24 h. 48 h) .
CKMB (24 h, 28 h) |, /B IR 553500 W 2%

PESE (P>0.05) . WFE2,
3 Wit

ARHFFELANA TGRS, I T AR AT 42,
B T 164 467 808 1 BRI S, W4 F
Eb B E AR S1MIE R 1 1] 4 FHAR 0] 8 HTK Y5 3 R0
Flit HTK R A ORI ROR . IFFE 25 3R
PO R B TE R — PO T G 12 25 S 4
T, RIETEREEAMAEROIBFESR ¢ TnT .
CKMB, B2 MR LVEF (E, 2 FIE M
JERAERRE I . ARJE 1CU IR, DL BE P97
WRGA KA R PR AR IO TE 5t
SRS, XL T HE IS B T AR Hp (s A
FIE ) HTK AT AR S5 R e )[R S F2 FE 9 0
WU, AR 2R,

FEDWEANEFFEAR Z p Sl i AR SME A O
WERZE DI RE, (R AH FH Co R4S PR 1 Stk 5
Jok A A O A AE &7 5K A R Bk By, 2O LR Y
FFET e U WS N AE R o3 X LA I TE
ENES A TSN R 3 NAS /0 E NN |1 IR 47 194
SR P T B B a2 B R 0 . Bl S R] e
OO BEAS L B L B e AN AR 3, —TFF IR
Y St. Thomas 157 . o 4 ¥4 I A5= 4002 3T ol
R4 KB HTK 41 N AL LAY . HTK W
T H B VR VE H) AT 4E 55 180 min AU M HAR F5
0 ILER B R T G R € 4. HTK WM 1975 48

F 1 AFEFEC WA T IR IR TR 8 () — AR L

TiH iR (n=81) FHRAELL (n=83) e} P
AR (%, Xxs) 58.96 + 12.18 59.67 + 11.40 -0.180 0.700
AT (kg, ¥=s5) 63.15+10.88 62.84 +12.52 0.171 0.862
P -0.697 0.539

B (n) 40 45

% (n) 41 38
AR LVEF (X+5) 0.56 + 0.05 0.55+0.06 1.537 0.126
AR LVEDV (ml, X+s5) 130.35 + 49.37 133.78 + 52.35 -0.429 0.668
AFif ¢TnT (pg/L, ¥=s) 17.06 +26.52 15.40 10.39 0.527 0.599
AW CKMB (IU/L, X+5) 13.54 + 8.61 12.11 £5.50 0.479 0.510
R BIH (nin) 44/37 48/35 0.205 0.651
B/ AR (nin) 41/40 43/40 0.023 0.879
&/ EEMLE (n/n) 36/45 46/37 1.976 0.160
&/ EHERAE (nin) 19/62 10/73 3.666 0.056
AR -0.112 0.995

AVR (n) 28 29

MVR/MVP (n) 53 55

iE: LVEF: ZZSM0%G LVEDV: ARGFIKKER; oTnT: OIUIESEF T; CKMB: JUFR R T8 ; AVR: 3 bl &4

MVR: ZRMEE; MVP: ZRIMERIE
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F 2 OR[EGAEE WU R T RS CMERRE T A 3 1 AR Bk M (Q1,Q3) |

G (n=81) WAL (n=83) 2 fH P
FHELITEFE] (min ) 58.0 (50.0, 74.0) 57.0 (45.0, 70.0) 0.114 0.751
ASMEFRIE] (min) 72.0 (60.0, 97.0) 83.0 (65.0, 102.5) -1.378 0.056
HTK HEVERTE (s) 197.3 (138.5, 322.0) 405.5 (244.2, 615.0) -3.225 0.016
HTK P& (mlke) 15.87(14.3, 17.9) 22.06(19.0, 25.8) 9.016 <0.001
ARJF 24 hcTnT (pg/L) 361.0 (274.0, 475.0) 344.5 (223.0, 520.5) -0.118 0.802
AJ5 48 h ¢TnT (pg/L) 245.0 (184.0, 399.0) 266.0 (124.0, 470.5) -0.251 0.791
ARJ5 24 h CKMB (IU/L) 269 (13.4, 45.0) 276 (112, 58.8) -0.096 0.859
RJi 48 h CKMB (IU/L) 20.7 (10.5, 43.5) 243 (8.7, 103.0) -0.336 0.507
ARG E T (h) 20.0 (17.0, 30.0) 21.0 (17.0, 22.0) -0.500 0.863
LB RERERE (n) 02 (0.1, 03) 0.2 (0.1, 0.3) -1.129 0.259
AJ& LVEF (n) 0.6 (0.6, 0.6) 0.6 (0.5, 0.6) -1.342 0.111
AJF ICU BHE] (d) 1.0 (1.0, 1.5) 1.0 (1.0, 1.0) 1.771 0.320
RIFEBEHE (d) 7.0 (7.0, 7.5) 7.0 (7.0, 7.0) 1.957 0.320
FRRHEA ICU (n) 4 7 -1.069 0.371
FET- (n) 0 2 -2.067 0.150

E: onT: CWUILESE A T; CKMB: JJURRIEEE TR LVEF: ZES N340 BRI 1ICU FIBET 9 BIESE, 35 v (i C o)

IR A BB T0 IR, 5ok At
X B AE B RS B R E T, 2
I N T B R RS R A A BT SR

HTK & 0 BEAS I B A T IR s 1Y
BFALRL, (A0 LA N S S TR B —
TCIETE B L T AT (00 JUE — AR B 5 3 1
(i) B35 A7 v VA B ) 2 R A R % o i LA s 0 UL
St i 30 1) e A A P W MERR S IR R T g, A
TR RE S Ao i AN AR, o— R G — 182 412 F P v
] ATP AR 7, AT 5 L A0 ILER P 3R 8
HTK WY 8 )0 JULER B IO T ek 3T
B PR, A5 A I R 2 R
PRAS R i, RARBIE T, WA, SN
) 22 EEF- . 58 4 S0 HTK ) T A5 48 AR
F HTK W4V 1 B () R 4 &, HTK W9 &
N Bretschneider ZIFZHiAR HTK W2 T EE A&
FEVERERE 2 F R B MY HTK 800 I - o
BB (0] e R 2 ~4 min, &5 -1y o gl T
5min, #EFTEE 3 min, 1A PUEACH
b T EARAKE W T EE 7 min A BRI E]

TE R B TR o HTK YR ¥ 1L 45 18 41
B A IR YRR, Narongrit™? 2545 46 1] —
DRI E AR ) B F BENL AL, 5 HTK
WV ML, S5 &30, HTK WAERHIR A 3
Bk TR AL, T L A A A A 2
HTK W 2H A

X H T AR S IR AR EE A
L3 1Y) BT AR AL AT BT s [E] 428 30 ~ 60 min 2

[, JCHEIAAF] HTK ¥ 1Y 180 min LU AL
LR E) L BR o AR5 A B HTK W H A
TR P A ) At 8 35 5 5 o) ) 9 i (P 2%
EAFAE ORI M nT R T, RfRiE
BR, U/ HEVERS], AR HTK YA A9 %
ABFFE A IE, HTK & 0% 1 B ] AR a1 T
BRI AL, 0] DA TR B ) SRR T N
T ERCEK T 24 17%) 3= 597 ik BEL D st ) R AR &7 B Bt 1] I
2 S, ARG A 4 B ) A W TR R
4, XPTHES HTK W i R A A G . [RlAs,
WIZH B ARG e TnT KV Kl R ES A 6 Wl 35 22
S, W IESE TG & HTK 0 1 10 22 e
AT

AR IBA — LR EZ 4. ORA G
FHIm W AR bR, ANRE A O LD e 2 4
AT OB S . QAT 5 A B b [T RIS
Al BEAAAE — o TR B M B B fr . B/ DBl ) S Je
A PR A S A 2 2 £ B TR B S AR

ZE BT, ARFIE HTK W S — R T
AP 24 AIAT, AT LIR30 050 v e A
ARG PRASCR , ARATY 5 B30 43 ) 2k AL R 5%
it — PRIk

Sk

(1] HEEYEY TR L WIMER 2, B . 2022 4F PG
ISR ARRASMIEER L 2 A4S (9] EASMIEFR SR,
2023, 21(4): 197-200. DOIL: 10.13498/j.cnki.chin. j.ecc.2023.04.2.

(% 57 50)
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LA NAS B ALK A IR AT R B P 2
X A IV B B O I 2R R A I 3 X

KB, o A, LM, £FH, MR, F &

[(HZE]: BY S04t mgassr (MHD) B3 Mg N K B BUEKGANIKAETIR (NT-proBNP) | AT 00 i
H 2 (sST2) M FEARCMAF (MACE) KESRITINGE L. Ak 2022 4 3 H & 2023 4F 3 7 WIRLE R R 2=
Wil Be B E N RHZEZ 3 UL T MHD (9 118 il S5 VR RSN 5. SflE ATkl 2 NT-proBNP /K F-#l sST2 /K-, 3T
fili TR B EWIhREN) S 1 4F MACE AR RAYOCHK . b AREEE R SPSS 26.0 WA 7700, 855 WS 20 (& kA4
MACE, MACE ZH I3 NT-proBNP[24 214.50 (6 299.75, 35 000.00) ng/L vs. 4 462.00 (2 289.25, 9715.00) ng/L., Z=-4.040,
P<0.001], sST2 7K 3F [7.30 (538, 20.33) ug/L vs. 3.65 (1.83, 9.88) pg/l., Z=-2.622, P=0.009] i & 7 T JC MACE 4.
MACE KHALE sST2 (log rank=14.857, P<0.001) B NT—proBNP (log rank=13.686, P<0.001) =ik FUEZRIELH e
WEES, FELAEM, I $ST2=14.10 pg/l. (HR=9.703 ) B NT-proBNP=5 410.51 ng/L. ( HR=12.200~38.668 ) i},
MACE %555 XU & THm (P<0.05) o IfL7F sST2 H&45 NT—proBNP Fiill MHD f8.# MACE %5 XU iU AL BE (0.876 ) %I
FEPRERFISRE S (Z=-2.911, P=0.004; Z=2.065, P=0.039) ., £ I} sST2 Fl NT—proBNPs 47 B T-1iil] MHD
FH 1N MACE BAERXE:, JoH WA

[ R8I |- N Kb B BUREMARETMAS; P ESoR G 2, ARetiiasdr; FZA RO mAs =

Prediction of serum NT-proBNP and sST2 for cardiovascular events in
maintenance hemodialysis patients

Zhang Yinghui, Shen Jie, Wang Yanan, Guan Xuejing, Chen Sijun, Jiang Qian
Department of Nephrology, Tongji University Affiliated Yangpu Hospital, Shanghai 200090, China
Corresponding author: Jiang Qian, Email: jiangqian0828@163.com

[Abstract]: Objective To investigate the predictive significance of serum N-terminal B-type natriuretic peptide precursor
(NT-proBNP) and soluble tumor suppressor protein 2 (sST2) for the risk of major adverse cardiovascular events (MACE) in
maintenance hemodialysis (MHD) patients. Methods From March 2022 to March 2023, 118 patients with MHD for more
than 3 months were selected in the Nephrology Department of Yangpu Hospital affiliated with Tongji University. Immunoassay
was used to measure the levels of NT proBNP and sST2. The association of these biomarkers with 1-year MACE incidence
rate was assessed. Clinical data were analyzed using SPSS version 26.0. Results MACE occurred in 20 patients during the
study period. Serum NT-proBNP in MACE group [24214.50 (6 299.75, 35000.0) ng/L vs. 4 462.0 (2 289.25, 9 715.0) ng/L,
Z=-4.040, P<0.001], sST2 levels [7.30 (5.38, 20.33) ug/L vs. 3.65 (1.83, 9.88) ug/L, Z=-2.622, P=0.009] were significantly
higher than those in the non-MACE group. The incidence rate of MACE was significantly different between the high and low
expression groups of sST2 (log rank=14.857, P<0.001) or NT-proBNP (log rank=13.686, P<0.001). In multivariate analysis,
the risk of MACE was significantly increased (P<0.05) when serum sST2=14.10 pg/L (HR=9.703) or NT proBNP=5 410.51 ng/L
(HR=12.200~38.668). The efficacy of sST2 combined with NT-proBNP in predicting the risk of MACE in MHD patients (0.876) was
higher than that of the two indicators alone (Z=-2.911, P=0.004; Z=2.065, P=0.039). Conclusion Serum sST2 and NT-proBNPs are
valuable for predicting the one-year risk of MACE in MHD patients, with their combined use offering superior predictive performance.

[Key words|: N-terminal B-type brain natriuretic peptide precursor; Soluble suppression of tumorigenesis-2; Maintenance

hemodialysis; Major adverse cardiovascular events

EEWB: LMK 2022-2025 4 X E G AF - BHIEAFRE (22YPZA02)
TEZ AL 200090 1, [RGB I A 12 e 0 o Rk
BEMEE: ¥ . Email: jiangqian0828@163.com
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ZARWE R (end—stage renal disease, ESRD )
JEASE TR USRS TE A IR AL, T3 2030 45
P2 B ER IR YT 0 AR RO R 31 540 5 AT
FEARLMAE P (major adverse cardiovascular
event, MACE ) J&t ESRD f8 # € T- FlI 5 I 1) £ 22
JEPR P, S ECESRD A5 MACE FIFE T A I
WRIRE S, LG5 O RE MRSy,
N K ¥ B A i 40 BK AT 448 ( N—terminal B-type brain
natriuretic peptide precursor, NT-proBNP ) , AJfgE
ESRD [ # A AL TR A MACE £ 5¢, {HJZ A
SRR AT BOR IR B E 2 (soluble
tumorigenic inhibitory protein 2, sST2 ) & [ 4fl il />
R ZRFEIER NG, HFRIK 52 20 U R 5
Vit R FRa IR W], sST2 J2 I RS Z A i
H A TS AREY s E R R WA BT
252 AERFPE MW EHT ( maintenance hematodialysi,
MHD) (¥ 835 #E17 sST2 (1 LS MAERFFE. HoAs
B TE T ML NT—proBNP BX 4 sST2 X} 118
MHD 5 5  B 285 Ja i 00000 25 5L

1 IERRERETTE

1.1 AR 2R F A IR T A S T
2022 4F- 3 H & 2023 4F 3 H 7 [F) 55 K27 B 423l
BEBe B IENRLE R, EEARSE T 118 fil4FE ESRD
BH, MAbRE: OFR=18 & H HER K ESRD
B, HE AL 4 28 8 BRI E S R AR
AT NERIESE ISR (estimated glomerular filtration
rate, eGFR ) , 12PEENERG 4 ] eGFR 15~29 ml/
(1.73m> *min ); 5#: eGFR<15 ml/( 1.73m" * min );
QitERE, 2T 24 34 A 8 E WIS i
BIT o HEBRARAE: DX RS AE S 02 1 HE R S s i 2k
17 MHD 98, [ EAT SR | e E R |
PR SR (E AL IIRE SN S >2 G ) B
H, BTN AL 2 A i G B O R
118 B 5Z XA B FE M A . T 3230 0ok 45 A
THFFER B BB B A S R E . WFoE
TR B T A B2 B AS P 25 By 241t e (LL-2022-
LW-009 )

1.2 MHD » % FAMFEFRUMEESH 2K
MHD Fi5E R 1 I EE Mg d (hemodiafiliration,
HDF) , HKZ 4 h, FFUEATHRTREERG T LIRSS,
Feo WA i B BTl (85 DBB-27C,
e HALAS, HrE U #945 4008V10, 2RARTC
Wr, fEE) | 2SO ENTa (RS
av: Al B-18P, fEP], WE; miEEET

RS B-18H, fEI, ) #EAT mwENT; M
HDF #L (%5 DBB-07, s HHL%E, oI it ;
BA5 AK200, FHF, Hdl) | a0 21 4E HDF 4%
Helixone®Dialyser ( 15 FX80, &[], [ ) i
A7 HDF . AR B IELR 45 R BB IR R, ek
HHFE N 1.6 spKt/V,ﬁ-ﬁi/J\ HirflmE=1.2 spKt/V o
4325 BT I Tt A T AE 200 ~280 ml/min,  [7] B AR 4
AN Y ORI M . HDF /Y (8 B
Wi 12~16 L, M ReE, m A S
FEAE A B I PR R4 S LS oY, T AR
A IR AT B B IR T R A AT IR GE . 1
WP RERY P OLRFZEIT TR 3.9 (3.0, 4.6) ho

1.3 AT %

131 SR BdE 0 s EE S bkl s g
SR LA mARER A WUEF, HEE .
SOETEIE  w E Ne A EE EE  RE EE R
JREIRE 24 h JREE . SEATRT ML HLAR UKo
1.3.2 B2 DR B ) RS i B A
AR SRR BM . A1 ShEKB S o TR B ke
TRBEE AT A BB A TR SIS R AR A |
O WUESEEL SR S . SR ShITKEE i E LA
BEAT . BRI R R 7 B s, sA A N
BEET AL, CREF NI, A5
BE 0 R T AT ) R 0 0L B K R S AR B
ZT A BSORGR | E T BE R | B A2 AR ZY |
MR BTAEIDCAR, et te 2y, hiT2,
WFELEE R D, BSEEBEIRERAL SR . IR AL X
2 AR IE T Sk ES AT o)

1.3.3  AHiThpeiial AR A OB St
PR, A 2.5 MHz BEL B AL (Vivid 7;
Y GE Vingmed Utrasound AS ) #E47 4 1 A48 75
OB EIN . R ek R A RCE- T Simpson B 7E L
2 P T s MR 1 v AT A B3 2 38 0 1T 0 KK
fdiJH Devereus 5434 19 7 LI 2 i, JF
i IR A R B AR R I AROR T3 70 % I
R R 25 RO Bl 1 D JEE R 1 T
il ZAMERA G IS A T T T 5k
W (E) |« Bl (A) BYWE IR A R
N FLUGHE R 0] 5 R A5 AR 1 £2 3 0 4 41K
&, PG AP ET sk (3% (Ea) |
TOIMIIARERET TR W EE (Aa) o I
5 EE AL 1000 (VP-1000; H 7 Colin 23 & ) il
e BRI L S 3 ((brachial-ankle pulse wave
conduction velocity, haPWV )

1.3.4 L% NT-proBNP, sST2 /K-F  7EH—K L
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W T HTR A ML, KRR LA 1 500 rpm B0,
WA IV A A TR AP AE —80°C. R T B B
PEW B 5657 & ( Electrsys proBNP 11 FI A ST2/
IL-33R Quantikine, 3% [ R&D 2\ &) ) lj 5 NT-
proBNP 5% sST2 7K~F-, &R FE A AE 3 FL b4 7
3, LIS EAE A R FE bR ) e 2K
ML NT-proBNP 5¥ sST2 G2 I 2 1) K I 3 il 43
4 5~35 000 ng/L F1 6.74~20.42 pe/L., HLAKEH
JEH 4.4%~5.6%, HIAKGHIEN 5.4%~T71%. K
WREEEI W i 14 28 Sy a8 T4
14 i XEFEHITED 12DA YR
Z AR INBET . MACE #3820 145 95
T BB S e E iz . Rk BE T B
2024 4F 3 H 31 H.
1.5 it S o4 i SPSS Git 44 26.0 it
TG0 M. FFEIEBRLL (X+s) ik, 4l
K ISTFEA (K30 LU AP A IES LM
(Q1,Q3) #iik, W RHAESEF T, THEH
BEEGE B (A %) [n (%) 15k, 40
FE R 2 K. BRI 22728 1 COX XU (7]
I R ST sST2 . NT—proBNP 5.0 I fiE 22 Ak, 1)
KR I HAZIAHE TAERHE (receiver operating
characteristic, ROC ) il 2485 8 45 R & 0l 57 S e &
WL UIRE B E . T JT Logistic BLHY 43
BT I 7 sST2 . NT—proBNP K45 (%) 5 i 48 % FH T
A2 W, MR Spearman FRAH /4. P
H<0.05 BN EA G L

2 #R

2.1 EBHHEE MHD B EFERTLRITE 35~80
%, APk 63 A B M 55 4], FHoh 67 ) A
WE DR s s . LRI, 1LY NT-proBNP 7K A
5410.50 (2324.0, 17555.25) ng/L, IiL¥E sST2 7K
Fh5.10 (2.00, 14.35) pg/L, HEAEIESHR
A AAE Y2, M5 NT-proBNP=5 410.50 ng/L .
sST2=5.10 pg/L #E S RIBH, R AIRERE
2. 7E NT-proBNP 5 FR A AL il i i AT 1] |
Aa. BEHTHT CI7L Ca®™ 7K DL K 45 38 38 BH ¥ 771
(calcium channel blockers, CCB ) {#i FH L fFIM&AI T
NT-proBNP fli £ ik 4] (P<0.05) . W 1. [FFE
M, sST2 =Rk 5 M S LB =) (P=0.042) ,
24 h JRAEE BT DCARASFH F A 0 2 T sST2 IR
Fik4 (P<0.05) . W2,
2.2 2 NT-proBNP, sST2 K F o 4 B 5%
WIE A 20 51 H 3 & A48 MACE, R AL s ] 269.50

(7~365) d /6] % 4= MACE, MACE 4 IfiL 7% NT-
proBNP[24 214.50 (6 299.75, 35 000.00 ) ng/L vs.
4 462.0 (2289.25, 9 715.00) ng/L., Z=-4.040,
P<0.001]. sST2 7K3F[7.30( 5.38,20.33 )ug/L vs. 3.65

(1.83, 9.88) pg/l., Z=-2.622, P=0.009] & & &
T MACE 4. WA 1,

23 A B WL S5 H MACE KK HRALE sST2 (log
rank =14.857, P<0.001 ) 5% NT-proBNP ( log rank =
13.686, P<0.001) &Kk FAMLFIRLH P AFTE i
FRR, WK 2.

2.4 % MACE ZmRIewyls kB E HEEAE
DL =S ERAE 1, A RAE 0. IR 44 A8 (2
FEAE Ry =60 %, L. R HE 8 $0=23.15 kg/m®.
BE PRI . baPWV=1.77 m/s. I 3 3h k55 1k
P 43=3.0 4. MHD $F 220} [M]=16.90 A . 5k
SHKGER L . AP Bh ke i il A A
g K I B TR R A B R R) /A R KRR A2
PRBAAR R . AEARL S I . 46 K =160 mmHg
& ik £ =90 mmHg . IfiL & L =730.35 pmol/L
SR E B =3.66 mmol/L, HH—MF=1.16 mmol/L .
T R g B EIE E B =1.07 mmol/L, %% & JI§
E M ORE [ EE=2.06 mmol/L, sST2=5.10 pg/L.
NT-proBNP=5 410.50 ng/L., 24 h J& =600 ml
E=77 m/s, A=90.0 m/s, F/A=0.80, i & Hf [i]
=20645 s, Aa=7.50 m/s, Ea/Aa=0.60, ZL4fJifiA=
BURIHGR . E5im R ] B AZAARRHITZS . FIIRF
BIREIDCAR, Prmmtezy. MhiT2, 4EEE D, B3k
MRERE G B, B AL ek, BESE) SR
COX 7r#r, A 9485 MACE f3 6 (45 ik
W M EshkEsik . MHD £rLEmtiE] | AME B
ks s . U 4E K . sST2. NT—proBNP. 24 h Ji
sAESEIERH A IS ), ¥ P<0.05. W3R 3.
2.5 i # NT-proBNP, sST2 /K -F 5 MACE
k& WM TIROIFEARSCN LG R Z KR 5
BT B9 B AR &, B sST2 NT-proBNP X0
MR A5 v 7 50RO o3 67 B 5 1L 3 6 BB R 4
a4~ XAl 5 f K W sST2 8¢ NT-proBNP
KA (QUEZH ) AH L, Q3~Q4 7Eix 4 1
f) HR ¥ 8 2 7+ i (P<0.05) o LA 0
W, I sST2=14.10 pg/L. (HR=9.703 ) B NT-
proBNP=5 410.51 ng/L. ( HR=12.200~38.668 ) i},
MACE & 9 KU &8 2 e s JEHZ Q4 415 Q1
WAHAH L EA B S HR (P<0.05) , WLk 4.
2.6 ROC W& % ROCHIZ/Hr, IfiLiE sST2,
NT-proBNP 27 0] 4t 37 5l MACE iy &A=, T
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M F( area under the curve, AUC Y3512 0.686( 95%CE
0.563~0.810) . 0.752 (95%CI: 0.631~0.873) ,
AR 2390 R 5.100 pg/L. 13 904 ng/L B, feft:

RN 0.571, 0.786; HeAEMURRE # 0.850., 0.700,
I (Y 20 B 38 50 R 0421, 0.486; T — F BEA
A A B T;, AUC 31 E 0.876 (95%CI:

FT A ZORIIBG A LY B PO T ZH b R P LGB BT AR BORH LA (n=59)

AR NT-proBNP {5 # A4 NT-proBNP fik £k 4 A PiE
RS (%, Xxs) 60.63 + 11.80 58.02 +9.35 1.476 0.143
Lt (%) ] 30 (50.85) 33 (55.93) 0.307 0.580
REIEH (kg/m®, Xxs) 23.97+3.72 23.16 + 4.07 0.943 0.348
[ FIK TSR [ 43, M (Q1,Q3) ] 3.0 (0.0, 8.0) 4.0 (1.0, 8.0) -0.546  0.585
WERFTREE [n (%) ] 26 (44.07) 41 (69.49) 7.770 0.005
baPWV (cm/s, X+s) 1763.68 +331.19 1768.38 +260.51 -0.043  0.966
MHD FFZERE [, M (Q1,Q3) ] 15.65 (10.19, 23.40) 18.12 (13.04, 24.22) -2.197 0.028
14 [mmHg, M (Q1,Q3) ] 155.0 (140.0, 170.0) 152.0 (130.0, 169.50) -0.201 0.841
473K £ [mmHg, M (Q1,Q3) ] 80.0 (70.0, 80.0) 80.0 (70.0, 80.0) -0.159  0.874
MLIHHUEF (umol/L, X+s) 679.07 250.23 760.41 £ 236.97 -1.667  0.098
S EE [mmol/L, M (Q1,Q3) ] 3.65 (2.85, 4.26) 3.71 (2.89, 4.25) -0.603  0.547
HH =8 [mmol/L, M (Q1,Q3) ] 244 (1.74, 3.73) 270 (1.75, 4.17) -0.775 0438
1o 2 P i A A I B (mmol/L, X+s) 1.13+0.39 1.14 +0.38 0.367 0.715
K B2 G 2R IR B [mmol/L, M (Q1,Q3) ] 2.17 (1.51, 2.46) 1.98 (1.53, 2.52) -0.040 0.968
24 h JR4E [ml, M (Q1,Q3) ] 750.0 (262.50, 1000.0) 400.0 (162.50, 1000.0) -1.459  0.145
E (m/s) 79.45 (58.78, 103.0) 71.30 (60.25, 90.75) -1.150 0.250
A (m/s, X+5) 92.02 +20.34 89.41 +21.04 0.881 0.380
E/AM (Q1,Q3) ] 0.80 (0.60, 1.08) 0.80 (0.70, 0.80) -0.076  0.939
JERTE] s, M (Q1,Q3) ] 201.0 (165.25, 243.0) 208.15 (175.56, 258.53) -0.646 0.518
Aa (m/s, X£5) 7.21£2.71 831232 2.048  0.043
Ea/Aa[M (Q1,Q3) ] 0.60 (0.50, 0.80) 0.60 (0.50, 0.70) -0.964 0335
4 [mmol/L, M (Q1,Q3) ] 143.50 (141.0, 145.75) 140.50 (139.0, 143.0) 23,668 <0.001
B fmmol/L, M (Q1,Q3) ] 520 (4.0, 5.48) 4.80 (4.20, 5.20) -1.075  0.282
A [mmol/L, M (Q1,Q3) ] 96.0 (93.0, 98.75) 98.0 (95.0, 100.0) 2359 0018
5 (mmol/L, X+s) 229 £0.17 2.42£0.16 -4.446  <0.001
B (mmol/L, X+s) 2.04+0.72 2.20+0.79 -1.140  0.257
B [mmol/L, M (Q1,Q3) ] 1.16 (1.00, 1.22) 1.17 (1.04, 1.22) -0.054  0.957
R [n (%) ]
AR Bk 27 (45.76) 21 (35.59) 1.264 0.261
SN Bk 8 (13.56) 11 (18.64) 0.565 0.452
AN 48 (81.36) 44 (74.58) 0.789 0.374
M [n (%) ]
AR R IFEALBHMGI) / M55 5k R 2 AR 37 (62.71) 46 (77.97) 3.290 0.070
LT A AR 51 (86.44) 52 (88.14) 0.076 0.782
5 30 TS 19 (32.20) 34 (57.63) 7.707 0.006
B Z AP 24 20 (33.90) 28 (47.46) 2248 0.134
FI A 44 (74.58) 40 (67.80) 0.661 0.416
iy =] DE AR 30 (50.85) 31 (52.54) 0.034 0.854
P2y 21 (35.59) 20 (33.90) 0.037 0.845
fiT2 13 (22.03) 14 (23.73) 0.048 0.827
HeAZE D 32 (54.24) 29 (49.15) 0.305 0.581
FHIEBERR R, G 24 (40.68) 28 (47.46) 0.550 0.458

#E: NT—proBNP: N R B RUKEHRATIA; baPWV: BRERIKERE AL SEUE; MHD: A5 PENGENT; B “JRET oI ELUIE(E ;
Ar THIREFHRIHMINAO IS Ba: TR IR WA Aa: TOIRIRET RN (T
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0.800~0.952) , B N 0900, Fr5FE K 0776,
LPBFEECH 0676, W 3. LR REAR X Bl 2 7
KB, IV sST2[Z=-2.911, P=0.004, AUC %5

-0.207 (95%CI: -0.347~-0.068 ) ]. NT-proBNP
[Z=2.065, P=0.039, AUC 2% 5 -0.207 (95%CI:
0.007~0.277 ) ROC ) AUC S % T F e A 1

T2 ZORIWIE A LTS AT TEBOR PR T 2 AR EEARTOR LA (n=59)

At sST2 [ &ik4l sST2 (KR A PiE
Ry (%, Xxs) 59.23 +10.87 59.42 +10.58 -0.051 0.959
Lt n (%) ] 26 (44.07) 37 (62.71) 4.121 0.042
WHAER (kg/m®, X=5) 24.08 + 4.59 23.03 £2.98 1.561 0.121
12 £ [ 20, M (Q1,Q3) ] 4.0 (1.0, 9.0) 3.0 (0.0, 7.0) -0.845 0398
BRI L [n (%) ] 34 (57.63) 33 (55.93) 0.035 0.853
baPWV (cm/s, X+s) 1772.19 + 302.44 1759.64 +293.11 0.227 0.821
MHD H#£E0fH] [ ], M (Q1,Q3) ] 15.50 (10.32, 24.25) 17.67 (13.40, 23.77) -0.827 0.409
i % [mmHg, M (Q1,Q3) | 150.0 (130.0, 168.0) 160.0 (140.0, 170.0) -0.820 0.412
&F3K £ [mmHg, M (Q1,Q3) ] 80.0 (70.0, 80.0) 80.0 (70.0, 86.0) -0.261 0.794
LIS WUEF (umol/L, X +s) 756.88 + 210.44 681.72 +274.99 1.536 0.127
SEEEE [mmol/L, M (Q1,Q3) ] 3.69 (2.86, 4.20) 3.59 (291, 4.26) -0.043  0.966
HAl =18 [mmol/L, M (Q1,Q3) ] 2.26 (1.66, 3.43) 3.02 (1.92, 4.45) -1.063  0.288
= BN I EE (mmol/L, X+s) 1.13+0.36 1.14 = 0.40 0.587 0.559
IR P NS 8 P IR R [mmol/L, M (Q1,Q3) ] 2.11 (1.56, 2.51) 2.00 (1.46, 2.47) -0.576  0.565
24 h JREE [ml, M (Q1,Q3) ] 400.0 (150.0, 900.0) 800.0 (300.0, 1300.0) 2.939  0.003
E (m/s) 77.0 (63.95, 99.50) 78.0 (58.0, 97.0) -0.889 0.374
A (mfs, X=5) 89.02 +19.21 92.47 +22.07 -0.981 0.329
E/AM (Q1,Q3) ] 0.80 (0.70, 0.90) 0.80 (0.70, 0.90) -0.791 0.429
JEHEASE] [s, M (Q1,Q3) ] 207.30 (172.50, 249.95) 201.95 (154.0, 253.80) -0.921 0.357
Aa (m/s, X+5) 7.19%2.05 8.39+2.83 2.643  0.009
Ea/Aa[M (Q1,Q3) ] 0.50 (0.50, 0.70) 0.60 (0.50, 0.70) -0.139  0.889
£ [mmol/L, M (Q1,Q3) ] 142.0 (139.0, 144.0) 142.0 (140.0, 145.0) -0.967 0.334
A [mmol/L, M (Q1,Q3) ] 5.0 (4.25, 5.40) 4.90 (4.0, 5.30) -0.547  0.585
%4 [mmol/L, M (Q1,Q3) ] 97.0 (93.0, 100.0) 97.0 (95.0, 99.0) -0.259  0.795
5 (mmol/L, X+s5) 2.33+0.18 2.37+0.17 -0.981 0.329
B (mmol/L, X+s) 222+0.72 2.01+0.79 1.457 0.148
B [mmol/L, M (Q1,Q3) ] 1.15 (0.99, 1.21) 1.17 (1.05, 1.22) -1.093 0274
S [n (%) ]
AR B kB 26 (44.07) 22 (37.29) 0.562 0.454
SN Bk 11 (18.64) 8 (13.56) 0.565 0.452
AR I 46 (77.97) 46 (77.97) 0.000 1.000
H25 [n (%) ]
IIKES S L Az P WA (K= S B U T iwl| 44 (74.58) 39 (66.10) 1.015 0314
ZT AR A BRI 54 (91.53) 49 (83.05) 1.909 0.167
55 388 3 BEL VA ) 27 (54.24) 26 (55.93) 0.034 0.853
B SZARBH W24 26 (44.07) 22 (37.29) 0.562 0.454
FI BRG] 42 (71.19) 42 (71.19) 0.000 1.000
i ] DAk 38 (64.41) 23 (45.10) 4.129 0.042
Pz 21 (35.59) 20 (33.90) 0.037 0.845
AITHE 13 (22.03) 14 (23.73) 0.048 0.827
#eAZE D 32 (54.24) 29 (49.15) 0.305 0.581
5 BEWIR R 5 R 25 (42.37) 27 (45.76) 0.138 0.712

FEr sST2: ANEVEBURPEIIRIZE A 25 baPWV. BRERIKME L SHE; MHD: AEfEPEMBGENT; £ "SR RIS A —R

AT IO ;s Ea: “JIMPRARITET S P EIR T s Aa: “ISMPPARIRET KISEI I (1 1k 2



FERSMEF LA 202542 F 28 H %234 % 18 Chin JECC Vol.23 No.1 February 28, 2025 49

A rbr & U ARG T, NT-proBNP 5
MHD 3 MACE A& % Z M AF 7 i 35 OQHk ., &
TEARWF S E 8 A AR EE, 3% ROC HZ40Hr, IiE NT-proBNP i 7 il MACE
MHD #J ESRD H & i, 4 & I3 NT-proBNP & A ) AUC A 0.752 (95%CI: 0.631~0.873) .
5l sST2 7KV 2 5 & () MACE KUBS 7 AHOG,  (HURHRBEAERIE, X T I E AT 2, i NT-
T H Y PRIGT IS T MACE i, BEHE T proBNP HEFT MACE XUR AT R FEAE S 1O,
MACE &3 T 5E 7 X 5 NT-proBNP 7K AR b 5 — 2L O k]84T ¢
NT-proBNP &AW IE DI REFR AR FIZET 2% Gt " i g 1, ek s A R 1 4,

3 it

B PRALIMTE N R B R RAT AR AT BOR MM S & 2 KF e
E: NT-proBNP: N K B BURKHHRAEGIA; $ST2: AIEMERURMEMGIE A 2; MACE: T2 RO FF

2 221175 NT-proBNP 5 sST2 4321 1 4F Py FBAS R0 ML 58 PR R A7 S i 22
FE: sST2: AAEMEEURPEIIHIZE A 2; NT—proBNP: N Ak B BURAHIKATIA; MACE: FEEA KON FH 4

R 3 FAINEH XS L BB S AT oM S A RO SR P 3R

b B SE. TL/RTE P1{a HR (95%CI )

baPWV=1.77 m/s (J& vs. 75 ) 1.226 0.517 5.617 0.018 3.407 (1.236~9.389)
SIS =3.0 4 (S vs. 75) 1.951 0.746 6.848 0.009 7.037 (1.632~30.340)
MHD £ =16.90 A (& vs. 75) -2.489 0.654 14.491 <0.001 0.083 (0.023~0.299 )
SRR (2 vs. #5) 1.286 0.474 7.361 0.007 3.620 (1.429~9.168)
24 =160 mmHg (& vs. 7 ) -1.099 0.517 4517 0.034 3.000 ( 1.089~8.264 )
sST2=5.10 pg/L (J2 vs. 75 ) 1.886 0.627 9.058 0.003 6.596 (1.931~22.532)
NT-proBNP=5 410.50 ng/L ( J& vs. 75 ) 1.535 0.559 7.527 0.006 4.641 (1.550~13.896)
24 h JRH =600 ml (/& vs. 75) -1.126 0.488 5.324 0.021 0.324 (0.125~0.844 )
PRI (R v, A5) -1.631 0.626 6.776 0.009 0.196 (0.057~0.668 )

FE: baPWV: BEERBKAEH AL S8 ; MHD: ZERFMEMBGENT; sST2: PIEHEEOR MR 2; NT-proBNP: N AUt B AU Gk i4&
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R4 MUEMEAHET AR ESOR IS A 2 5 32N RO AT SRR XU C R

b B S.E. TR fE Pl HR (95%CI )
PO FEAGT
sST2 (pg/L)
Q1 (<2.03) - . - . 1.000
Q2 (2.03~5.10) 0.639 1.225 0.272 0.602 1.894 (0.172~20.897 )
Q3 (5.11~14.10) 2.367 1.071 4.879 0.027 10.662 (1.306~87.068 )
Q4 (>14.10) 2.468 1.050 5.528 0.019 11.798 (1.508~92.317)
NT-proBNP (ng/L )
Q1 (<2326.75) - - - - 1.000
Q2 (2326.75~5410.50) 1.677 1.158 2.100 0.147 5.352 (0.554~51.746 )
Q3 (5410.51~17421.00 ) 2.282 1.082 4.449 0.035 9.793 (1.175~81.610)
Q4 (>17421.00) 3.315 1.059 9.799 0.002 27.535 (3.454~219.487)
ZHFET
sST2 (pg/L)
Q1 (<2.03) ; - - - 1.000
Q2 (2.03~5.10) 0.390 1.263 0.096 0.757 1.478 (0.124~17.548 )
Q3 (5.11~14.10) 1.333 1.127 1.398 0.237 3.792 (0.416~34.559 )
Q4 (>14.10) 2.272 1.126 4.076 0.043 9.703 (1.069~88.096 )
NT-proBNP (ng/L )
Ql (<2326.75) - - - - 1.000
Q2 (2326.75~5410.50) 1.168 1.238 0.890 0.346 3.214 (0.284~36.384 )
Q3 (5410.51~17 421.00) 2.501 1.200 4.346 0.037 12.200 (1.162~128.129)
Q4 (>17421.0) 3.655 1.179 9.604 0.002 38.668 (3.832~390.169)

FEr sST2: WIAMEBURMEANHIZ T 2; NT-proBNP: N A B BUKEMAKATIA; a: ZFRRSVBAIKIENG R R | I8 3RS (T |
MUEENTREZERT] . SMESIIRG . WA . 24 h R IS EL 776

B3 i N AR B A AR AR AT A B P ]
F 2 ZE TS BONZAERAE R S AT (B 2R Rt
A S 32 TARRAIE 2R

E sST2: AIEPEBURPEM G4 H 2; NT-proBNP: N K

R RN LY INGIEZN

XS R K AT A8 2 5 SO BA PR 45 SR 1R T
AT FE [l 2 e T sST2 F8 AR TS fE ., sST2
JE PR A5 R AN L Rz A=A A LA A 2R -

B A Z R R " 4 ah sST2 ﬁﬁil&ﬁlﬂsﬁfﬂ
YA 2R -33/ST2 BeAARAE 538 HAE A5 1 32 AR 1Y
TVER, R RE U RLO e SR diAe ™ Dy it
RAFELEEENE . Zhou 55 " & B MLBGE AT HE 1Y
M7 sST2 W EH N SR, 5 HAh G REVEE M

AR, sST2 B_E TR BB /N /N FHR
(K& ESRD H 3% 1174 sST2 F34 i 32325 T2 5K
JUURIEIS ) S e 4, T AN 2 DB I o %
X — 55 NT-proBNP AN[F], # L2 T, sST2 &
MHD 3 PR i AEbREY), B L NT-
proBNP B AR 5 52 B AbJE M IR 2 19 T4, 1 NT-
proBNP EZLil ik B EvE R ' SEELLIEM S
B B L sST2 VE Ry 1 3208 A RS XU 43 )22 PR
2RI S AR E— 2 o ATt 2R
MY sST2 J& MHD £ %5 ] MACE & 9 19 4l 57
ERSAESE

)i, T sST2 Fl NT-proBNP 7E L0 L4
P RS AN LI R 2 S5 TR A 8 s A
HABFFEEIAESS, [MiL3E sST2 F1 NT-proBNP 7KF-FF
=5 MHD £ MACE &9 XU = BEAR DG . AEARSC
it ROC fthkdt—4a7R 16T sST2 Fl NT-
meNB FETIIN MACE & 55 XU Hh i B AME . 31X

it 5 NT-proBNP F1 sST2 2 5.0 B £ &1F E’Jﬁz
ﬁﬁi}im%ﬁz’iﬁﬁﬁ K, FIanE R - A Rk
3 — A R G B 2 3 S O FE RS2
A NT—proBNP T i 225K 15 i sST2 W) 5355
M S RAEIRIS AN R G245 o 21,
Mz, ARWFFEIE T NT-proBNP il sST2 5 MACE
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KR RBSAFAEDNEDCER, PE B PTLLA ESRD M
AN RN AR R B A o A S 7 1

A 5T B fE 52 8 7R sST2 BX A NT-proBNP
TEFM MHD 5 % 58 ) MACE & 9% 3% J5 1 i) B
N, A8 Bl R AR S5 4 RS 43 J2 AR B AR 1)
BT P — 2 B UE RS . A FSTIE R sST2 #£
MHD 8 ks I EHGn T 5 2 0E G . AR
WFFE AT 2B R A sST2 ZK P2 75 7] DL ik 345
Fo B HATMAT IS A — e R RR Bk,
ORI/ U BIEY T B 2 SRR A T AR
ISUE; 55, RRAECR N T AT E A S AL A
LR, Wk MeFRCR, JFHEA TS
TR ZRNE, B=, ALY PR &Y T
AR L R MACE A9 &S Ll . B 1Y, JE)
BT BT AR 25 2 22 B B 22 1) 52

S, ARBFRARBIAL U T S sST2
F1 NT-proBNPs A] LIAT J7 il MHD 824 B 5 1
AEN MACE KA, JUHFHBA T

S E 30k
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A qualitative study of the influencing factors of postoperative rehabilitation
behavior in patients undergoing coronary artery bypass grafting based on the
COM-B Model

Hu Yuan, Ma Wenjuan, Jiayinaer Muhataile, Li Li

School of Nursing, Xinjiang Medical University, Operating Room, the First Affiliated Hospital of Xinjiang Medical
University, Xinjiang Urumgqi 830000, China

Corresponding author: Li Li, E-mail: lili6699@163.com

[Abstract]: Objective To explore the factors influencing the participation of coronary artery bypass graft (CABG) patients
in rehabilitation behaviour and to provide a reference for cardiac rehabilitation. Methods From January 2023 to March 2023,18
patients undergoing CABG in a grade 3, class A general hospital in Xinjiang were selected for semi-structured interview. Ability,
opportunity, and motivation-behavior (COM-B) model were used to guide interviews and topics and to associate categorical data
with three key domains (competence, opportunity, motivation-behavior) of the COM-B model to assess its associated factors.
Results After completing 18 interviews, the data reached saturation. Factors influencing rehabilitation behavior of patients
undergoing CABG came from ability factors (exercise intensity tolerance, rehabilitation cognitive deficiency), opportunity factors
(peer support effect, lack of professional guidance, review follow-up inconvenience), motivation factors (beneficial rehabilitation
behavior perception, stress negative emotional trigger, rehabilitation environment demand), respectively. Conclusion Patients
undergoing CABG are affected by many factors for participating in rehabilitation behavior. When formulating personalized sports
rehabilitation programs for them, medical staff should strengthen disease education, build an effective support system, and create
a good rehabilitation environment for them, and to improve patients’ compliance with rehabilitation exercise, so as to promote the
improvement of patients’ rehabilitation behavior.

[Key words]: Coronary artery bypass grafting; COM-B model; Rehabilitation behavior; Influencing factors; Qualitative
study
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[FZE]: BM BEAFE IO (AS) BHEIT4SE LR ERA (TAVR) RIGMAOIEFREMRMME (CRA)
ARG 2R, DA TAVR R AS B B R MR ScE ) 4845525 . Ak RHAIMHLE
FHhREL, 188 182 HI1T TAVR JRYT Y AS A MIFFEAT S, SR —MEepbe e . BRpiEIRIARE 2 . CRA % ¥R
BN | OB AR AR M6 R A TR, S0 et . iBes 1A L HiBeE 3 A . kdE 6 4
HiBE B DR RN, RS RARLRG] CRA WAL, SRAPSEPERI T CRA WAL ORI &
LEER AS B TAVR AJ5 CRA 288553 H CRA THEZH (75.82% ) 1 CRA FEARZH (24.18% ) 2 MEAEZEM., WekEs . Scfk
FREE . DMEREE (S BRSO . AT AR R . BN AT LL B A AL ST I RS AS (3 TAVR ARJF CRA ZEfLL
WA RFFEZE, HA O RE (G BB 8 TROVREZEAEHNE, ([FEMeEHh 0530, 4t AS B3 TAVR AJ5 CRA
EARFAREE, Bed5 A5 T HE AR OGS BB A TS, LASGE AS B3 TAVR ARJF1Y CRA /K-

[ XA . 58 FINORERA ; OIEREMRMEE; BIOG R, Bl JoRm

Decision tree analysis of compliance trajectories and influencing factors in

cardiac rehabilitation after transcatheter aortic valve replacement

Fu Jue, Guan Yuzhen
Department of Cardiovascular Surgery, Jiangsu Provincial People’s Hospital, Jiangsu Nanjing 210000, China
Corresponding author: Guan Yuzhen, Email: guanyuzhenl55@163.com

[Abstract] : Objective To explore the differences in the trajectories of cardiac rehabilitation compliance among patients
with various degrees of aortic stenosis (AS) after undergoing transcatheter aortic valve replacement (TAVR) and analyze the
influencing factors, aiming to provide a reference for improving rehabilitation exercise compliance among AS patients post-TAVR.
Methods A random convenience sampling method was employed to select 182 patients with AS who underwent TAVR as the
study subjects. The patients were surveyed using a general information questionnaire, Hospital Anxiety and Depression Scale
Cardiac Rehabilitation Adherence Scale, Illness Perception Questionnaire, and Cardiac Rehabilitation Information Awareness
Questionnaire. Additionally, the patients’ cardiac rehabilitation adherence levels were followed up at the time of discharge, 1
month, 3 months, and 6 months post-discharge. Latent Class Growth Modeling was utilized to identify subgroups of cardiac
rehabilitation adherence, and a decision tree model was employed to analyze the core influencing factors of these subgroups.
Results AS patients with cardiac rehabilitation compliance after TAVR were divided into two potential categories: increased
cardiac rehabilitation compliance group (75.82%) and decreased cardiac rehabilitation compliance group (24.18%). Smoking
history, educational level, knowledge of cardiac rehabilitation information, number of combined diseases, good perception of
disease and sedentary habits were all influencing factors on the change trajectory of cardiac rehabilitation compliance of AS
patients after TAVR. Among them, the score of cardiac rehabilitation information awareness was the most important influencing
factor, and the information gain was 0.530. Conclusion The cardiac rehabilitation compliance of AS patients after TAVR
shows different change tracks. Medical staff can develop intervention programs focusing on improving the cardiac rehabilitation
information awareness score to improve the cardiac rehabilitation compliance level of AS patients after TAVR.

[Key words]: Transcatheter aortic valve replacement; Cardiac rehabilitation compliance; Latent category growth model;

Track; Decision tree
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FE SN PKIEPEAE (aortic stenosis, AS) & Z 4
HE TP AR DL A — o A B, 22
P R R 2R BT KA 28 T 250 Sl IO E O
AR TC R SE AT IR, BHAT T LR O B 3 1]
gk U R OGSk Y R IE, EAh 75 UL L
AR N AS BN HEA R 4%, MHILZ T, H
W AS BB ERE PS5 74 %, Hi
HEEAS BH LA 0.54%, (e 75 % U
BB AR, AS B RN 0.89%, 2021
AR R O R 2 23 % 28 548 3 B KO B 4 R
(transcatheter aortic valve replacement, TAVR )
FETH IR YT O EMR B R T 2R HEry, BLE
N AS PR I RREIRYT % Bl BUAR TAVR REf
ARG I RAE R AR, BRI 5 AR NAET
K, AHM T AS BF B R OUE W 822 HoE A
ZRe, IR S5 #EA7 O E R S I Zh i) iz
e O 0 A BRE AR M (cardiac rehabilitation
adherence, CRA ) J& 45 /& & 75O JIE ¢ 52 18 18] 71
W2 5iz Shil sl F sy AT R AR R . AT
g2 R, R AR R AT AR PR B R
B GRS, R, BAESEBRIRIR T, AS = 5.0 IE
RN GRAMIETF A, SR ST AS BEAT
TAVR RJG19 CRA St B hE 2, BEAmsE
T, BRAZAR M AT B IS (B 4R 1T 2 Bh S AR Ak
IR RE ™ AR AN RIS R A FE S AR PRI . AT 5T
B 36 B A 182 i AS HE AR JE Y CRA 13
A, BRITAE AS 51T TAVR RJGHJ CRA
AL HGE 22 S OF i A O R R, DU
TAVR RJa AS 85 i1 HE S iz sk Ak 19 35 Iy
ES S =

1 ARSHE

1.1 s % SRAMERMGREE, EEE2021 4E2
2023 4F 4 182 1T TAVR &7 HA-E 9 HEbR
HER) AS BH IS 5. DA AbRHfE: O L
o) 4 5 1 2 > 40 mmHg, F Bl S0
5 0 {1 07 3 > 400 em/s B A < 1 em® 3 QFF
TERIR AR LR B BRAE BB R A DRI T,
HERGHEFLBENHERERE; O/FGES
B E SN E AR FARSEE, HIA5E TR
OFE =18 A%, IIRTTRIEHEE . HEBRbRIE:
BN A e E RS, QN S A
PEWIE , QA LN E ; @ICHEELA 52 b
Vi # . AWF5E ORI A N RIEBR B2
FAAEE (2020062 )

12 Fik

121 FHAETH O—BwkRiRaR, HiFRE
A B SOk R PR EE BT, AR AR 1R
EIEE. WSWRAL . SRR AR AR
ORI O s, I EIEIAR . O
BAFEABAENL . A IF AR . B IR A
RAF, AA 0, QEREEMEEE"Y, %
O MR AR 2 AR, Mt 14 N %H,
BAYR0~21 57, =8 pFRNAAEEIE. AR, &
22 Cronhach's o &4 54 0.884 1 0.931, 51T
R SR ) 2 1, A 38 A H L AR
43 <131 43} BRI n 2 i X edm 22, 241595
=131 43 B B 3R A2 3 38 X 8 B B (@0 ik
AR A BRI B ) 36 1Y, Z L 29
NEH, BAEEE 0~94 4, 4350 N 4R
SEE RO E RS AR A B RN IR B S . &0 R
HaR" ZEROIEOIRERN .. MELT
K E 2 AR R AMRE 3 e, T 18 4%
H, MIEEAKM ~ TELMRKMKST ML 1~5 47,
SVATE T 18~90 41, 43 AR W $2 78 2 3 CRA
il §32 Cronhach's o 2408 0.879,

1.22 FERHEE AW ETIEMTE, TERE
WEeEt . HBEE 1. 3. 6 N SR CRA #5445
B UHEbRAERY BB A TR R A . AR AT R
i 220 e, TR B A 1) B A 8 A A K350
R 220 451, 215 5], 205 {511 F1 182 i, Rtk 15 38 il
RUTR N 17.27%, AN 182 41, FERPIE
Frh, i RS B FIBF S & , fERE
ViR A WIIE], B0 A1 e 52 A 35 A T4 I T X T B
Vi, 0T H 58 D)3 a il sk e o A S R B U
TR AH BRI U T AR BESE, HXF N4
AR B AT

1.3 %it %7k R SPSS 26.0 #4178 4
B, N RIS . ROTREE, SR FHICA S
RS W A AL LR P 2 ] SRR BRI Ry B
FNEAY, BAIEINZETNAEL, X L ABTAL ] 421
GAEhn, e AR AR 00 MR
2505 %M GraphPad Prism 8.0 {4 Hi14E 25 4k
Bk, LA P<0.05 BHAER IR

2 #R

2.1 CRA T AT £ A o4 AHF5E 182 |4
S RO E AR B T B BB 1A
AL s 34 A L B 6 A CRA 1553 7K
SEA A (4925 +5.38) 43, (55.24+6.27) 4.
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(65.08+851) 7+, (69.92+9.15) 43, LIHEH
KI5 2 BT BERY CRA PEOME LIS bR, 20
FIE AR I, 24 CRA BB 20504
Bh 1AM Z 2 AN, B Entropy {EIK 0.939,
IR LA B3 (P<0.05) , YBEMR G N %
3. 455 M, Entropy {H43514 0.827, 0.814 F
0.735, HBURILKEE (P>0.05) , ZEEHEIE
S8 S AR A EOE I 2 2 AN, B
RGO e . RIS 1.

22 CRA 4R Ew 4 FETRIAHIA 251 2
[ 2 F CRA Zfb B 200 . WA 1 BE T H B
) CRA 7520 B A%, HLAE 5 25 1 Bl 17 1 25 v
CRA 1350, M EF Gl (75.82%,

138/182) , it Hodiw 4 o4 CRA FHidl; @
2 BHE T B CRA 150 T2 1 3%,
(B S 2eBETT A T, CRA 1540 A S PR AR,
R E SN (24.18%, 44/182) , Wikt
HAr %~ CRA MR . WL 1 (REARARC B i
], AABARIRFR CRA TR ME ) .

2.3 R F CRA T ACHLIE % 3 % %6906 R Ao
Hr CRA FEARZHAT CRA JhE gl s Bk . AR5 .
PREARRC, ISOOIRDL . R, RIS OB
SEEGERINT L (P>0.05) 5 T SCIGRERE . WA sl |
G IFAEMAS . ORERREAS BB . A
MR . PR R G A A R X
b (P<0.05) , W32,

F 1 FEIRIEE BT ONEREARMAE R AR S50 8 (n=182)
[Ei AIC BIC aBIC LMR BLRT Entropy Bl R
1 5367.299 5427.284 5370.972 — — — 1.000
2 5276.024 5261.991 5325.617 <0.001 <0.001 0.939 0.242/0.758
3 5086.297 5274.888 5136.097 0.081 <0.001 0.827 0.192/0.341/0.467
4 4947.024 5318.224 5057.068 0.366 0.714 0.814 0.148/0.231/0.341/0.280
5 5329.595 5344.245 5089.268 0.179 0.672 0.735 0.143/0.214/0.231/0.181/0.231

FE: AIC: ARBERIEN; BIC: DUMHUE SEN; aBIC: AEAKLIER) BIC; Entropy: 4i;

BLRT: ISR LLAGH:

R 2 EBIOREHA ARG A [ S DAL A3 251 8 Al R B 0

IiH KMEREARLL (n=44) (KMMEFELL (n=138) e P

Lzl HPE (n) 28 70 2P=2238 0.135
Lk (n) 16 68

iy (%, Xxs) 65.35+5.26 66.03 +5.14 t=0.760 0.448

IKFAEH (kg/m®, ¥+5) 21.53 £2.74 21.61 +2.69 t=0.171 0.864

WS IAAR L Cs (n) 36 117 2'=0.219 0.640
KUE /B 5/ Tl (n) 8 21

AR INERLIT (n) 31 62 2=8.700 0.003
W& (n) 13 76

JE A ShF (n) 27 72 27=1.136 0.287
WL (n) 17 66

UZES i (n) 22 36 2=8.787 0.003
T (n) 22 102

eliEd i (n) 24 59 2=1.870 0.171
T (n) 20 79

i 5 B  (n) 7 16 2'=0.563 0.453
T (n) 37 122

B IR IRIAR & (n) 25 43 2'=9.386 0.002
% (n) 19 95

CREREAREMBE (43, X+s) 4715 +6.25 53.27 +9.38 t=4.047 <0.001

A I H AL <2 (Fl) 26 112 22=8.864 0.003
>2 (Fifr) 18 26

PR B R A 2 (n) 31 122 2=8.026 0.005
% (n) 13 16

A 2T 15 A (n) 28 51 2'=9.667 0.002
T (n) 16 87
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R 3 ML ARK AR AL L0 28 ) A8 w45 B 45
AN R R

S JE R AR AR NG 1 0.53

A 25 0.39

SCAL R 0.31

B HAb B R 0.29

PRI IR R A 0.25

W2 AR 0.15

3 it

31 AS B # KJG CRA T LT £ 5] o4 7
A I 2 e ) Bl e AR A R PN B R
TS SO I A SR . AAR TR G A
WP A, S XTSRS . RN TE
LUATHBREE LS, A BT B AR AW E e
FEAAR, DN 77 DA EE A5 5 1 I e e X 1) B
AT RUHGEIRIREE R Y MR R R,
ToAMRE I KA (latent class growth model,
LCGM ) U] J2 P 2 45 B FH T 43 7 AS [R) F8 35 BEAAR 7
SR bR & RPGE AR T, ol AT
FEA T AT LR A 0 28 S A B80T X AN [ B 30 s
A7 A58, DT 8 78 AN () £ 3 0 A A A 4 A
W E & R ELE 22 55 1 ARBFGE TN 182
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BT 57 ONE, FEURETEREVIMIN S 5
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Postoperative nursing of newborns following perinatal surgery for congenital

heart disease
Gao Tianyue, Peng Tingting, Zhang Shan, Liu Lu
Department of Intensive Care Unit, Beijing Anzhen Hospital Affiliated to Capital Medical University, Beijing 100029;
School of Nursing, Capital Medical University, Beijing 100069, China
Corresponding author: Zhang Shan, Email: shan1993ccmu@163.com

[Abstract]: Objective
heart disease. Methods

To summarize the nursing process of 7 newborns undergoing perinatal surgery for congenital
A retrospective analysis was conducted on the nursing measures for newborns who underwent perinatal
surgery at our center between January 2023 and August 2024. Results All patients successfully underwent corrective surgeries
congenital heart defects, with the surgery duration ranging from 6 to 8 (7.00 + 0.82) hours, and cardiopulmonary bypass (CPB)
time ranging from 110 to 234 (177.57 + 51.30) mins. Following meticulous nursing care, all patients were successfully weaned
off the ventilator and discharged with a weight of 3480.00 + 619.14 g at the time of transfer. Conclusion Accurate intraoperative
CPB management,, combined with postoperative multidisciplinary nursing support, medical and nursing cooperation with double
endotracheal suction operation, and real-time adjustment of the internal environment stability according to the blood gas results,
and increase the sense of comfort position care, timely and effective nutritional support and appropriate sedation and analgesia can
facilitate the recovery of neonates undergoing perinatal surgery.

[Key words]: Congenital heart disease; Neonate; Intrapartum operation; Nursing; Cardiopulmonary bypass
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Case report of successful treatment of peripartum cardiomyopathy with veno-

arterial extracorporeal membrane oxygenation and intra-aortic balloon pump
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[Key words]: Extracorporeal membrane oxygenation; Intra-aortic balloon pump; Peripartum cardiomyopathy
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The clinical application of Huaxi record system of cardiopulmonary bypass

Yu Xiang, Tan Zhaoxia, Liu Xiali, Zhou Xiujuan, Luo Ming, Qin Zhen, Liu Ting, Wang Bo, Du Lei, Xiong Jiyue
Department of Anesthesiology, West China Hospital, Sichuan University, Sichuan Chengdu 610041, China
Corresponding author: Xiong jiyue, Email: xiongjiyue028@.163.com

[Abstract]: An electric record system of cardiopulmonary bypass is key to improve clinical quality, to retrospectively
analyze the cases, and to provide information for clinical standards. The Huaxi record system of cardiopulmonary bypass was
designed at the beginning of 2021 by West China Hospital of Sichuan University. After 2 and a half years of dedication, the record
system has been applied in clinic since November 2023. The system involves patients’ information and vital signs data, which
are input automatically from HIS system and surgical anesthesia system respectively. However, the cardiopulmonary bypass data,
operation data, operation process, and fluid balance are manually input. Some data are presented in curves, such as blood flow,
and in tables such as liquid inflow and outflow. The electric system can intuitively and comprehensively record the process of
cardiopulmonary bypass, and is worthy to be applied in clinic.

[Key words]: Electric information system; Cardiopulmonary bypass; Medical record; Data; Digitalization construction
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ELEATH kA o RVEE7E S 22 RCRE T,
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32 ARKFETN HL  RIMERSETTE A
5min T T A—k, H B E ML A Gk
R SHEEIER . WERiERA, RES
5min H Bk SEAXTEHE . HFERAIRMOIL A 5157 5
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SMIEER I PR B PEAL . EIE B S RS IE e
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[(WZE]: BY WRAERSMEET 15 (GDF-15) (LB T P ER- . ik RAFZEFE T CS7BLG6 /MR
H GDF-15 ik i S DU/INGL, BUHLOIE 24 h JERSAE A R E L INER I I P, 632 A/ NBLO IR T o iedi Ak . 3R
ik, YR, SR NEEBRLOIEARSS, GDF-15 maasdl U NN TR A R TR (P<0.05) . GDF-15 =3
IR A A R . AR TR 2B AR R B 3 TS (P<0.05) o GDF-15 Rk R 80 h R F F1A
% (IL) -6, IL-1B. MRS F —y FEACTHA IR B WL (P<0.05) , GDF-15 =ikl T JATIMI ( Treg CD4.
CD25 ., FoxP3 ARic BEPE ) Aot BRZH B i T ( P<0.05 ) o 8518 GDF-15 (1B Bk REE X B ML O M 31— 52 B R4 PR
[ ]« AERIMERT —15; OIEFEHL; /NG

A study on the protective effect of GDF-15 during heart transplantation

Zhang Kai, Zhu Cuilin, Zhang Yixin
Cardiovascular Surgery Department of Jilin University Second Hospital, Jilin Changchun 130041, China
Corresponding author: zyx900711@163.com

[Abstract]: Objective To investigate the protective effect of growth differentiation factor-15 (GDF-15) in heart
transplantation. Methods C57BL/6 mice of the same genotype and transgenic mice with high expression of GDF-15 were used,
and their hearts were transplanted into the abdominal cavity of the same genotype mice 24 hours later. Inmunohistochemistry,
gene expression, and fibrosis detection were performed on the hearts of the recipient mice. Results After heart transplantation
in mice, the apoptosis of myocardial cells in the high expression group of GDF-15 was significantly decreased compared
to the control group (P<0.05). The expression of various pro angiogenic factors in the high expression group of GDF-15
was significantly increased compared to the control group (P<0.05). The inflammatory factors IL-6 and IL-1B, TNF- y in
the transplanted tissues of the high expression group of GDF-15 were also found to be elevated. The expression of GDF-15
was significantly reduced compared to the control group (P<0.05), and the number of T regulatory cells (Treg CD4, CD25,
FoxP3 positive) in the high expression group of GDF-15 was significantly increased compared to the control group (P<0.05).
Conclusion High expression of GDF-15 can provide a certain protective effect on transplanted hearts.

[Key words]: Growth differentiation factor-15; Heart transplantation; Mouse; Protective effect
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HRKAMEIR T 15 (growth differentiation factor—
15, GDF-15) J&# 4k 4 K [N F B (transforming
growth factor beta, TGF-B ) #ZEMI AL G, 8 H 1
DU HAE N AY N BRI P 3R, (BAEZ 5
MZHA P RIB L TR P, BHERY] GDF-15
TEMCEEINAE | O WURESE S 22 o B e P g 2 £
PAER, AR ERS AR P /e F i R R &R P
ASCAUR S C5TB/6 /1N BURT GDF-15 1R R 15 1Y 4
LD/ BUBE R, o R ) o S 7 0 JUE RS AL D
2, B ERZERBA/NL . BEAE, Eidf
FEAAL . BERFRIK . ARSI A TR, PSR
JE RS, INTITHRSE GDF-15 TE.C IEFS AR H (1)
(BB
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1 MR5FZE

1.1 ZEHA B4R (wild type, WT) C57B/6
/NER (C57BI6 WT ) DA A B ] [ Prsc 625 (i
ZR) WK, Baek T ( HAPE R ) $24E T
1E B- Wsh & H )3 8l F (B - actin promoter CAG )
C57BL/6 /NRFER T, —BERIA KA GDF-15
(9 GDF-15 $EJE[N . 735l 9~ 10 A& 9 WT
Pt C57BL/6 (H-2b) 1 BALB/e (H-2d) /NEAE
AR FZ AR ABEIE O AR IS R VG4 Rl R
AL A PR B 2t (2011-054) , Sh¥)
B2 AR VG 2 R R 1A% e s Wy Bt
IF BN B R S0 sh Wy 4 PR 2 51 2 i s 4R 07
FEREA YRR

1.2 FERAER R LM SIRBIREREUR Fp 5
BLCNERSAR . HL9~10 FIS, HEPE, [R5 ALAY
WTC57B/6 /L (WT 41 ) I GDF-15 5 Rk 1y He
L (GDF-15 TG 4 ) /NRAS 7 H o SRR R,
U F5 P R R 92 i 28 32 S KA PR RE ok 11
Je IR LR T R R K E ORI D, E 4C I 5%
PFTRORAF 24 ho 24 h 5 RS A ] BE DR BY 32 44/ Bl
AR Ji A (SR P 228 L 8 () /D B S o 0 M A AL A
Y, B R A IR R FE B kS 2 AN BRI IR 32
SKWIG, BRI 3 bk 5 52 4N B
kI & ), BAE 3 d RSz AR, B
PO MEZH ZUFEA T Sl AL BETR 3R TR | 2T A AG I,
B Js P R C 235 B T 40 P ARG 0 35 PR R 1
1.3 WLERIEAR

131 DLHEZEE SRR 10% 22 mifiE /R B
MR E, A, Y 3.5 pm Yl . 93 AR -
et ( hematoxylin—eosin, HE VYL FTEHA ( Masson )
geta FI TP U4k, A dE O LA B AT 4
FRRPIRAS . R T 1,501 (56 [ L =2 g [ 58 AR
WFFEAT ) F T O NUR AR A2 oA

132 JEPIFRIE fdH] Trizol #2ICE RNA, Il
7 PrimeScriptTM ( takara biomedical technology, It
H) WSRO DNAS T 18S rRNA VR NS
B&, 7 7500 SEHF R A EEE N ( polymerase chain
reaction, PCR ) &% ( Applied Biosystems, EH)
AT PCR 2087, JFild - A A Gkt
BEDI AR 8K A0 46 PATAHOCEE, &
SiE SN AR OGR4 AR A G BE P, Ao s ik
JRAHICEEA

133 P A4 A Calibur 3 540 X
( Becton Dickinson, F2[E ) 1} Cyto FlexS ( Beckman )

HEAT I 2 40 B AR DL R AR AR 2 AR 40 B ( dendritic
cell, DC) FIT 49 £ B, LW A i 4
JE .M 36 V5T 1) eBioscience, i a5t FH 4% Ff 2
b TR A TR AT R B = A G 40Kk 43 B DC
AT AR, HRBERIRPOEE (fluorescein
isothiocyanate, FITC ) B{ PE-CD86. FITC &Y PE-
CD11C. PE-CD80. % 4T Jit $2 &2 4l Md (antigen
presenting cells, APC ) CD-83. FITC-MHCII ( F%
MEMAENE B 298931 ) PE-PD-L1 (FHLfA )
FIPE-Cy5-CD40 HLogEHTAXT DC AT X F
T 401, ffi ] PE-Cy5-CD4. PE-CD25 F FITC-
ML H 3 ( forkhead box protein P3, FoxP3 ) |
Percp—efluor710-PD1 ( RFMSET-NF ) . APC-
BTLA (B/T #f 4 5~ ) Al Tim 3 (o 48
Ji G % BR AR RIRG 2 1 S M AR ) R ER B 4T
/N e BT HEAT G A P 0 i A 1R
(eBioscience ) i 1T A N L A PFAh FoxP3 ik,
FLFEIE Y[R FH L IR
1.4 %it5 7% it Graphpad Prism 5387, %(
PEHPEME + E2Eson. B iy 21T 1
B, PRI ¢ KRR AT AR, P<0.05 HA 3%
GEilr et

2 #R

2.1 g AT RSB YY R HE e
AYERERER, WT 4890 LK 1 AR A IR 5 £F
ek, ML ER L T IER 4. GDF-15
TG AR ORI R, B 7000
HAEF 2 (B 1)

T LA AE A AU PR P T F Bax
PLIaT- A F BCL—xI B3R5k, K P: Bax 1 WT 2
iKW E BT GDF-15 TG 41, BCL-xl 33k 7K F
e WT ik BEMLT GDF-15 TG 41 (P<0.05)

(F2).
22 i EAREFE AL GDF-15 TG 4119
AW 4S9 2 4B K 7 (vascular endothelial
growth factor, VEGF ) F9 33k B I 7+ = H A T
WT HAW RS ER (P<0.05) (El2) .
XUEHH GDF-15 # 23k A 21 21 P 45 2848 1M 45 A ol
PSR ESNE R TS =
23 KERE  GDF-15TG 4 A K 0> L 2H 21
g PR A0 i A 3R T B D WT 4 (P<0.05)
(K1) . GDF-15 TG M A 21 R H
/2 (interleukin, IL ) -6, IL-1B, T4t Z (interferon,
INF ) -y BYEEIH T WT 4 (P<0.05) (K2),
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24 Rk HRF R TEMCEESZ AR/ BRUKE s bk
PR R P, GDF-15 TG ZH#kEL 45 9] B/ T
WT 241, H T A EEd il W /NF WT 4, it
XPUSCHE A T 4 A A T =4 B A SR & B GDF-15
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(P<0.05) (EI3A) . i#idEsR PCR 1581 GDF-
15 TG 2 T 4% PD1. Tim3 (93250 BT WT
20 (P<0.05) , UiH GDF-15 (Y& RBREB NS T
YRR, MRS SEHE w50 (181 3B)

WT 28

3 itie

GDF-15 fE -} TCF-B B KR R E R B, B
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FIE R AV e L P T 0 0 R B R 1 o (RS
GDF-15 J& 75 A] LA o 908 48 1 A A B 78 O JIE A% A
R FR P ER, BB BOA R AR, XA
WFFEBIFTE E s

GDF-15TG A

B 1 B A C5TBI6 NELDE OIS 3 KT OHEA S #54E (n=6, 200 f%)
i WT: BPAERL (WTC57B/6) 415 GDF-15 TG: AU T —15 R /NGO BELE 4°CTFIRAF 24 h J5 AT 5007 [F]
FERFA, oMl 3 d R RE DI BT IR R - FHLLefa, WT O URTE ARSI 2R 461k, GDF-15 TG 41 (5%
B2 ) MO B I 4%, AR ER T O U8 IE R 454

Bax
*
BCL—xI

INF=y
IL-1B

3 4
* *
L
” g
< >
7
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* 2

2 HPAER CSTBI6 /NG HES R AE 3 KIG I A& AN T 193818 (n=6)

FE: WT: B8 (WTC57B/6 /NEL) 41; GDF-15 TG: A b E KN T 15 #HILH4; 1:

Bax (fEIAT-NT) BYFRIK;

2: BCL—x1 (FTIATZINT) B93RIL; 3: AKT (EEHFME ) B9KIE; 4: VEGF (VN BAERINT ) B9Kik; 5. INF—y (F
R -y) WRIE; 6: IL-B (HNE -B) BIFIE; 7: 1L-6 (HNEK -6) MKK; *P<0.05
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B VEGE & —Ff i B 45 S 0 42 i A5 P 1z 40
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JIn VEGF kK. KKk, A58 R, GDF-15
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H CMTM4 57 VEGF fyifs 7,

IS B (protein kinase B, Akt ) J& 22 %R
| IR RF, HAE A5 PSR PR ER S, X4
JRLHE B AN B AR P BB 98 B
VEGF A% Akt B 15 ™7 HAEASZI S5 Rk
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Ko AHPIE TR)AH BLAE F G 28 Stk — 20 A F R
Tt B2 SRS
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[ GDF-15 Y = B35 n 1 T 40 M PD1 .
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A SN iR S 1511 AN S G @ DRV 28 51
EakiE, TARME, T OosE, kK OE, B A, B 4, T &, x R, FkF

[(HZE]: BR RIS EERIK - $rIKAIMEE S (V-V ECMO) FERlk - shikis M4 & (V-A ECMO) #
AR ECMO X M/ MRECEFIDIRERTE M . F7ik BRI 10 SUSAEMEPEfR I NBIEF, 5 HGAT Sl losU i a8 d
37 V-V ECMO, 5 HZA 8k - 47 S s iaf & @57 V-A ECMO, 1877 168 h J5 % ECMO. 7E ECMO ia7HT . iaf1H
ANTRIST] SRS DN 4 i /BB . AR 5 S I/ MR KR AE SR (ADP-PAG ) . AEAEDUIGTR S T 00 1M/ MR R TR 4
# (AA-PAG) FIMAR T B RIRIE (TEG-MA ) o SRFH M7 22 /0 Hrik LR [RIHRLS R ECMO A i Mgt |
DIRETEArIZE S, R 10 HSUREIfEE 2 7 d J5 ECMO L. iRl R 280 /MR ECE: ( P=0.015) 1 TEG-MA ( P=0.025)
RN A 8 L. ECMO 24 h BII/IMBREHE A TEG-MA $9KF 0 h, FHAERIWIZEHITIE, 96 h K% 0 h /K F. il
RZ X ADP-PAG (P=0.318) 1 AA-PAG (P=0.157 ) 500 B A Goit4 o ECMO B R 20 L i /M i
IHRESEFRIN ROV TG H 325 3L (P AEZM 4 0246, 0.093, 0.990., 0.347) . £5i  ECMO £:7E 24 h N3 1E4F I/
MR | W SR8 I SR ) e KB, AE ECMO 3245 96 h 4R il IMROBCR IR A | I bR A K3 FER 52

[ R$EIA ). RIMESRG; 40 M/MEGR; i/Miahe

Platelet count and function during extracorporeal membrane oxygenation in
sheep model

Yan Shujie, Wang Tianlong, Wang Jing, Zhang Han, Lou Song, Teng Yuan, Wang Jian, Liu Gang, Ji Bingyang
Department of Cardiopulmonary Bypass, Fuwai Hospital, Chinese Academy of Medical Sciences, Beijing 100037,
China

Corresponding author: Ji Bingyang, Email: jibingyang@fuwai.com

[Abstract]: Objective This study aimed to investigate the effects of extracorporeal membrane oxygenation (ECMO) on
platelet count and function in a sheep model of long-term awake veno-venous (V-V) ECMO and veno-arterial (V-A) ECMO.
Methods Ten adult male small-tailed Han sheep were included in this study. Five were cannulated with dual-lumen catheters in
the right jugular vein for V-V ECMO, and the other five were cannulated via the right jugular vein and right common carotid artery
for V-A ECMO. After running ECMO for 168 hours, it was withdrawn. Platelet counts, ADP-induced platelet aggregation (ADP-
PAG), arachidonic acid-induced platelet aggregation rate (AA-PAG), and thromboelastography maximum amplitude (TEG-MA)
were tested before and during ECMO at different time points. A repeated measures ANOVA was used to compare the differences
in platelet counts, functional parameters at different time points and ECMO modes. Results All 10 experimental sheep survived
7 days on ECMO. The main effects of time and ECMO mode on platelet counts (P=0.015) and TEG-MA (P=0.025) were
statistically significant. The platelet count and TEG-MA were lower at 24 hours than those at 0 hours, and gradually increased
later on. The main effects of time on ADP-PAG (P=0.318) and AA-PAG (P=0.157) were not statistically significant. The main
effects of different ECMO mode on all platelet counts and functional indicators were not statistically significant (P values were
0.246, 0.093, 0.347). Conclusion ECMO caused a reduction in platelet counts and a marked decrease in the clot firmness within
24 hours, and recovered after 96 hours of ECMO support.

[Key words]: Extracorporeal membrane oxygenation; Sheep; Platelet count; Platelet function
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Hl RSN A (extracorporeal membrane
oxygenation, ECMO ) 1% W I K i 2 —. H4l [=]
B {4 A0 A= i 52 H5 21 21 (extracorporeal life support
organization, ELSO ) # {C #(#&, ECMO I Il I &
T F) S AR % 1 RO 27.6%. ik - B K (veno—
venous, V=V ) ECMO FIifk - ik ( veno—-arterial,
V-A) ECMO I A0 19 5 4 3R 535 4 21.9%
1 30.09%", 1L/ N R D0 R REDSAR A A 2
ECMO il (9 ZF R Z —, 4552 ECMO SCRFHY
SE AR () R 9 a0 i 5 a9/ 0 ) BB U
K 27, 5 ECMO M a] /MR AR > R RE
R F 2R )Y ¥ ECMO RYEEA: P e sl |
10 B U IR S L/ IMROEOE | (EHER AR R P,
ECMO I [R]JIF 32 FUEE T 518 1 R e 10 78 i /)5 A i
A SIAN, ECMO B R EARAE (RLEE SR
PTG ABEINL . JAE SR . FRRIRIEREG, . BRI
EAUAT B SRS ) L BRSO . BT 25 AT
AT RE BRI | IHFERIRLS T I RIS
Tk AR A G EIRAS . 29 A ] A TR T
P AGHFFE ECMO A X 1L/ MR B RIS BE Y
A

AWFFEAUE LA ] 43 V-A ECMO Hl V-V
ECMO R, 75 AN [a] IR [ g G 00 245 27 1/ £
SATIRERE AR, PARGE ECMO X 1ML/ M £ A
RERYSZIA

1 #MPfnAE

1.1 E%sh4  ARUFFTAA 10 AR e i
/N IE, W H IR AR 16 B A BRA W
(VFAIE: Ksh# SYXK( 5T )2019-0041 ) , 4FEi#3 K
12~24 4 H, 1K HE N 54~63kg, 5 H#&H 7 V-V
ECMO, 5 H#t7 V-A ECMO, 517 168 h J5#%
ECMO. AWFFEE AT o [ B2 22 b2 B LA e S0 50
Y E B2 D25 W A5 [0101-2-20-HX(X)]-
5 SL R P A7 & (LR s B g TR R ) -
1.2 @FECMO A SIFETFAAZEE 48 h,
K12 h, HEKES 5 markg IAE SRERE,
Hs R SE LIRS, AR, R
FHF BRI (8~ 10 mg/ (kg » h) | BEA WA SR
HE( 2% ~ 3% YAEFFIRRIE , (81T 8 K 7 960 L 3 25880

ECMO & 4 40 55 & 0 5 45 i 2% B 0K 3l 2%
( OASSIST STMOO1, VLI FEME By BH A FRAF] ) |
BDHER L (STM CP-24 1, TTLHFEBEEIFRHHE
FRAT]) | AAEER, (Hilite 7000LT, 75 [E A
;¢ BE-PLS 2050, & EHIME) .

V-V ECMO 2H 3R A 350 koS e i 7
T R B IR WK S, Ik T S 120 Ulkg
2. 36 AL BE 1L B[] Cactivated clotting time,
ACT) >200 s J5 B A W & Ik 4 4 (23 Fr,
Avalon Elite, fE[E G ME ) , #8755 & N HHIARUE
A8 P X =S e A, JF 5 ECMO

V-A ECMO 4% F A7 8 ik — A7 85008 20 kA
B RERIFE A IEIFIKS, §RPKTESS 120 Ukg
WFZE . ACT>200 s J5Jo/a BASIIKIGE (18 Fr,
X [EZpEAE ) FF KIS (24 Fr, REZMEEL)
B ERE 10~15 em, R EN NS
ey A7 0 B S B E A, IS ECMO &
B,

W ECMO ] i %% 3 24 3 300~3 500 rpm,
ECMO %] & i & 2 L/min, < & 1.5 L/min, W
N 80% ., FFLLEAFZE 20 U/ (kg - h) o
6 h W Bk <. ACT {4, %5 24 h Wil i %
L BEM ST, B YIRE AR, BT AR
62N LR =TV i 11 N B 1 W5 1 = TV
ECMO SHCRIIF R & AERFSCI0 2 iR AL R
FEHIERE £ 20% JEFIN . ACT {8 220~250 s,

ECMO ZE57 J5 ¥ 32 50 - T AR IR B 2 I 4
FENFHE B E, [EE ECMO fRHE . 2 sk
PEUREE , RRSCIRFIRAE A 00, SR S .
ECMO iz47 168 h J5 FRRK SR ECMO, ECMO
BATIHRISC R A I . I dE K, nIfEsEh
WS
1.3 s REFEIAEIGAF M/ PR
Fa A/ R . B MRS S I MR
K H £ % (adenosine diphosphate induced platelet
aggregation, ADP-PAG ) | 164 PUJ&FR (arachidonic
acid, AA ) 1S IIL/IM i KREEHR (AA-PAG)
A A 5 ) B K 4R @ (thromboelsatogram
maximum amplitude, TEG-MA ) o« TEG-MA {3 1fL
ML) B R P 2 2 R I RV [T e R L/ IV
B AP EN RS, SRAFREEAE TEG Fill
DA I ALV R 28 0o 45 SR B0 g 0, G T s [ a5
W2 1. IM/MREETE ECMO 1217 0 h ( Zhg ki
)5 K& ECMO JABhAT ) . 24h, 48h, 72h, 96h,
120 h, 144 h, 168 h #:ll; AA-PAG Fl ADP-PAG
TEECMO 32170 h, 24 h, 96 h, 168 h ¥illl; TEG
£ ECMO 217 0h, 24h, 96 h, 144 h. 168 h £l
1.4 it 5 R SPSS 25 #EAT4E M. I
ANRCERCE L IR D) REFE BR AN B IE A S A R
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FPEIME £ brdfE2s (x=s) R, REIEENE
75 22 3 s LS [R) ) ] 5 A ECMO A2 1T/l
B, DIRBTRARIY 22 5, PP ALIA] LR F B/
BEERITEE . R Mauchly's J7 k1 TERXFRAS:
%, WA EERXT AR, JH Greenhouse—Geisser J7
WA BB TR IE . P<0.05 I 22 R BA ST

2 #R

21 —#HEIL 10 HELE IR 2 7 d ECMO
AL, ECMO % # 3 000~3 500 rpm, i & 1.5~
2.5 L/min, SEERFE MRS 128888, FLHE <3 mmol/L.
LA 1,

22 fdvRE&E ECMO JE3IE 24 h HEDHELIL
IR B TR, 48 ~72 h i I/ NIRCBCR 32 K 2
e, & Mauchly’s £ 56, A~ [\ B 8] 25 170N B 5
O P AR R ERMETFRME (2 =83.624,
P<0.001) . £ Greenhouse—Geisser #1F H H1E )5,
RILECMO B FNB AL HAEH( F=0.659,

P=0.503) . B [a] K20 /N A BSOS /G 32550 A
GiitE X (F=6.39, P=0.015) . ML E
7, ECMO 1517 24 h, 48 h. 72 h Wi/ MicBCER 3
{H# 0 h iy i /MRE R B{EAL, ECMO iz17 168 h
F09 I 70 A B 4 %8 24 h, 48 h, 72 h, 96 h,
120 h Ay I/ IMRE R (AR . ECMO A2 PR 200 1
AINBR B Y SRRV A S L (F=1.566,
P=0.246) , HI V-V ECMO il V-A ECMO [ IfiL./]>
Mg o 2 5. Wk 1 A 2,
23 b HE-xKKEE ECMOJE3N)E 24h
RN B TEG-MA TR, J5 &8k e 2 540K
Vo £& Mauchly’s £ 55, A [\ B 8] £ TEG-MA J7
25 D0 J7 25 B W R BRPE X FRPE (XP=13.432,
P=0.170) . >R MM G5 R 225081,
& B ECMO A5 =X A B 18] B 26 AN A7 76 58 5O AR H
(F=4.053, P=0.140) . BJ[E]EZEX] TEG-MA /1Y
FRNA SR E Y (F= 15285, P=0.025) .
P LU 7R, ECMO 1217 24 h 1) TEG-MA ¥{H
B 0h, 96h, 144 h }% 168 h 1Y TEG-MA ¥J{HAK.

B AN S I PSR SR (n=5)

iE: ECMO: {RIMESE G VA: shllk - ##lk; VV: ##lk - #lk; B4l 5 HStF
R WERIMEAA B MBI BEAE L (n=5, x 10°/L, X=s)
ECMO T ECMO 17t
0h 24h 48 h 72h 96 h 120 h 144 h 168 h
M/NRECE  2272+1129  1759+714 1490535  157.0£522 1873979 255.6+171.1 303.5+167.2 346.7+168.1
V-A 1622954 1384653 129.8+59.7 141.8+582 181.8+110.1 222412137 275242236 276.0%175.7
\'AY 2922949 21342608 1692x437 172.2+46.6 192.8+969 28881321 33181044 417.4x1422
TEG-MA 84.5+3.0 77.1£53 84.4£50 87.3+2.7 85.1+2.6
V-A 85.1£3.5 792+ 6.4 873 4.1 88.2+0.7 86.0 1.7
V-V 83.9£28 75.1+35 81.5+4.4 86.4+3.8 84.1£33
ADP-PAG 49.6+17.0 39.0 £20.6 56.5+16.6 51.7+19.9
V-A 584179 359+ 18.7 584119 43.9£243
V-V 408+122  422+247 54.6+223 59.6 +13.0
AA-PAG 235+115 19.7£65 154+54 158 +3.1
V-A 31.7+95 18253 14338 15.4+3.0
V-V 15.4+65 21.2+8.0 16.4+72 16335

7. ECMO: HAMBESA A V-A: Kk - sk, V-V %k - #ilk; TEG-MA: IMAS# )7 K& RIRIE; ADP-PAG: WSS 0y

IR IIREE R s AA-PAG: LA TUIRRR VS T Y L M R R R4
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ECMO #ER K Z X TEG-MA ) F 500 1% A G 27
HE X (F=3.977, P=0.093), HIl V-V ECMO il V-A
ECMO TEG-MA ol #E25. W& 1 fEl 3,

2.4 o MEBESEE R E S E S [ R
ADP-PAG 1 AA-PAG 2 58K, £ Mauchly’s £
Iy, AN[FEIEFE] S ADP-PAG il AA-PAG J7 Zh )5
ZEHE PR SR BR X R (ADP-PAG: x*=2.110,

P=0.837; AA-PAG: x*=9.323, P=0.103) .

Sk 0 M B e i BB 2240 B, & B ECMO
158 3R B ) P R AN AEAE S BHAEH ( ADP-PAG:

F=2.898, P=0.165; AA-PAG: F=2.168,

P=0.234) . ECMO £ X Al & X} ADP-PAG #il
AA-PAG B FRU A GE 7 38 L (ADP-PAG:
F<0.001, P=0.990; AA-PAG: F=1.039,

P=0.347), A Z X ADP-PAG il AA-PAG Y
FRON B RAGIT2EE XL (ADP-PAG: F=1.624,

P=0.318; AA-PAG: F=3.010, P=0.157), V-V

2 RSNESAE I MR R (n=5)
E: ECMO: (ROMNESS; VA 8k - sifik; VvV #ik -
K BEAL 5 HUSCH AN RN Ta] /) R PP 2 ] o
BRGNP E

ECMO F1 V=-A ECMO A~ [w] s [ 55 59 1) e K5
ERTG 2257 W3R 1K 4,
3 g

HT4 KB V=V ECMO 1 V-A ECMO £
RISZEG , ARWFFE R, ECMO 278 24 h N5 R I
AINHECE I/ | B D I R Y B KR, 7
ECMO 3Z4F 96 h ili/IMR BRI | 15 B w5
JEWKAE . ECMO Xt ADP B¢ AA 5 5 59 1l /M e K
RARIC B F M o FEXF I/ MRECR AT RE R 52
Wi I, V=A ECMO 1 V-V ECMO # R JC i & 22 7 .

TEG-MA FZ3Z /M . Db L 4r 4k
FIR K520, 25 3 B il /AR B, TEG-
MA (K FIEHEH Y. AR WSS TEG-MA 511
/AR AR AR B, TR R A D REAS B
ECMO iz 7 if a1 A8 fb . PRI AHF 5 b TEG-
MA B8k =227 1/ B AR AL 2

B3 40 R AN I S5 101 1) i A% 3 ) P e R IR s 114 22 4k
(n=5)

E: ECMO: RN S VA #illk - 3k VV: #lk -

Wik AR S FUSEIG S ASTR] R (V) i 3 7 P e KR i 7

PRI AT e v 278 U P A

B 4 2RO A ] i MR R R EE R B ARk
iE: ECMO: RSN A ADP: —BERRIRTT; VA: §0k - shfbk; VvV #8k - #8k
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REFER ¥ ECMO BEARY_T /M8 e A1)
BRI, HoRE ] ECMO FERLAFSE . 2001 4F
B N — AN A 4 VR R AR R 2B 1 ECMO 5%
I HF 5% (ECMO 32 47 3~4 h, n=13) & &1,
ECMO i217 1 h. 3 h B/ MR KT ECMO Hi,
ECMO i£17 3 h ADP FURE J535 S 14 1l /R o R 3R
R ECMO JI TR, B FREEMARR)ZEE
XoF I /N 4D 5% T 326 R F 500 J R 2 A, I
FEXT B ECMO R AR/, 55— IR A 1Y
24 h H42EB05E ECMO BORLRFSE P S0 2 43
NGRS (n=4) . 2G4 (n=7) |
fa i ECMO 21 (n=8) F1 2 M fili i 1 ECMO 4
(n=8) . ZWFFT W78 24 h PN VU 4 1fi /) b %5 i
ALl TR, (2 DU A) i/ SR G i
S5 ADP 75 519 /IR e R 3R A SR A St B B o ]
AR, AR UL A TG 0 5 25 55 e i
SRR e BRI I, PR ECMO 2B
ECMO B[] {2 3 F B i 98 ULER 45 R 5 A 5%
24 h IEAE AR

Il RHT ECMO AHSC I/ MRS E 1 K A R A AN
[T H TR Y25 A K (T 1.8%0~95% ),
X RE S AR FE A REAS & | 38 R IE A I /N 3,
RERE A G, o, FEARR R KE—THA
419 ffi] V-A ECMO H3# (1) Z b MEEERT 5T V),
ZAFFE R /MRS B % AN 95% (/M
B <150 x 10°/1) , F2H /MR D 1 & A
45% ( Ifi/NHE B <50 x 107/L) , il /)N 4k & B
ECMO iz f7iF A 23 “PRsl TR, ZZMIRE” 1
B AR S AR A E R AL

— NI ROFSEHGE T ECMO X I/ MR 2
RERYRZIR 1 B ST S RATFAE S . Hayes RA 45 1)
XI5 6] ECMO F835 I/ MR F2 R A T s
ECMO iz 47 180 min N, AA-PAG JC i & 25 1k,
i ADP-PAG 7£ ECMO 4T 90 min I % ECMO iz
FFHE M. Granja T 4 " 7E 10 ] V-A ECMO #1 8
il V-V ECMO 35 AR WL ] AA-PAG 5% ADP-
PAG 7£ ECMO i217 48 h N i & 751k . Laine A %5 1
XF 24 ] ECMO 35 1) SR A 57 0 78 JE 7% 1fi 4 5
FIREI B He s S ECMO 15470 35728k, I R
WFFE 4 R 222 BB BRPIRES Ay 7 R
FLE Lk i B A e, mlRE T LR R LA L A
LS ST

A ST R R BAE V-A A1 V-V ECMO J3 3l fix
#7124 h N RPZs B i/ B b il M
TE ECMO 96 h Bk E R, (H)E, AWF5RA

B R T B/ MBS AL . H R
T ECMO A 5 i/ MR £ 8 sk A L A A R AR 2 o
O3B ARIEFE L5 380 1 1L/ )N 50 ek D B SR A
A5 ECMO SR AE A IPE | S8 38 = Y 55 )
TS . BRI " KB, ECMO mE51)
Al e S 2/ MR FE T GPIb o SZ KR Y& 1 GPIb o —
I/ BRI B . 05—, A AT P
7, B )R BEAR T A A RS R L I A 1
X AT RE AT LA RE ECMO il Bl 301 B i/ i 4%
HR G T . Raasveld SJ 2% V-A ECMO Iffi &
B RIESE P AR L BAE ECMO S HF 5~6 KPR
BRI AR B B R, B TR S S T AR A
ECMO A5, W AE 51 K ECMO £ i /Mo /b
PR (AN EAEIRAS . AT AR SRS )
N Z 0 KA 5. ECMO A 56 1L/ Bl i ik
DML AT 5 5 St — P oY

A PRI 5T HE 7R T ECMO 4% B X IfiL /)y
AR FDIRERISER, 4 J5 ECMO AH G I/
PR T 2% AR 0 RIS L
FILS: ORTERAR, RUFRAEARRER D,
96 R RE R AR, P RE P I oK BE & B ECMO X 1
NIRRT ; QOBFFEARBEN IRAL, R HEBR
ECMO $i 48 AT i /M £ = FL i 52, AHE
0K ECMO 0 h Bk I B[] 2535 1 ECMO 475 457 452
VESEIR 3 GARBFZE ECMO X Ifil/ N 3 18 52 14 1)
AL
4 BL5

A5 LB, ECMO 237E 24 h N5 R4 1
ANKRCECEEDE /L | B SR I R ) B KR, TE
ECMO 3Z4F 96 h 43~ il /MR BRI . I BE
K EWKE . ECMO 1217 168 h N, 43F i/ MR
HEINREIC B E NS, V-V ECMO 1 V-A ECMO [fil
/BB D RE I AR TE 22 57
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Progress in paravalvular leakage after transcatheter aortic valve replacement
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[Abstract|: Perivalvular leakage (PVL) is a common complication of transcatheter aortic valve replacement (TAVR) and the
incidence of PVL after TAVR is much higher than that after traditional surgical aortic valve replacement. Recent reports suggest
that PVL may be associated with an increase in late mortality. However, the grading of incidence and severity varies due to the

heterogeneity of methods for assessing and quantifying PVL. Currently, the evaluation, occurrence mechanism, and treatment of

paravalvular leakage after TAVR are summarized by a comprehensive literature analysis.
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