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The effect of two long-term cardioplegia on myocardial protection during

adult cardiac surgery with cardiopulmonary bypass
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[Abstract]: Objective Retrospective comparison was conducted to evaluate the myocardial protective effects of del Nido
solution and HTK solution in adult cardiopulmonary bypass cardiac surgery. Methods This study included 105 adult cardiac
surgeries under extracorporeal circulation at the First Affiliated Hospital of Air Force Military Medical University from February
2022 to February 2023. The patients were divided into two groups based on the different myocardial protective fluids used: the
del Nido (DN) group (55 cases) and the HTK group (50 cases). Clinical data related to patients and clinical indicators related
to specific time points in perioperative period were evaluated. Results There was no statistical difference between the two
groups in terms of extracorporeal circulation time, aortic occlusion time, and intraoperative urine volume (P>0.05). There was
also no significant difference in left ventricular ejection fraction and left ventricular end-diastolic internal diameter (P>0.05).
There was no statistical difference between the two groups in the blood test indexes of B-type natriuretic peptide (BNP), alanine
transaminase (ALT), aspartate transaminase (AST), total bilirubin, creatinine, urea and lactic acid (Lac) (P>0.05). The DN group
showed significantly lower myocardial perfusion and ultrafiltration volume compared to the HTK group (P<0.01). The DN group
had more perfusion times than in the HTK group. Conclusion In adult cardiac surgery, del Nido solution exhibits excellent
myocardial protective effects comparable to HTK solution.
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del Nido ( DN') ¥ #1 HTK ( Histidine—Tryptophane—
Ketoglutarate, HTK ) ¥ 42 24§ 3 i 15 FH B4 0
AL P e, HTK Y2 H AT R % F Y
KA AR, TN TR AR A
(RN NTE S8 RN o N TR DNR 3 58 DR
WA BT 22 I 52 HE 1 /N LR i3 GD e, 78
AL VR R B T R I R RSCR By S AR
K DN W% A0 i B GCBETF AR, HEUS T
I 255, AR AR TR B AR5 [l ok
3T 3R W AR RO LRI VRO B AR SMIEER L
FIETF AR WL (R FHACR

1 IRERBERETE

1.1 AR % ARSI R4S 2022 425 2023 4F
FH 28 70 e R 25— I I B2 e o I 45 AR 52 B )
105 GIARSMEER GBI RO NEF AR . 42 BE T SRR AL
FRE AR Al A FHAS [R] O LR B B o P 4L, il
JH DN ¥ (90 DN 4 (5541 ) , fdi ] HTK 3 H
HTK 41 (50 f51) o HEBRFRME: @O .0XhpEzE (O
E G 1 53 %k <30% ) . MR RS . DR
4. BIIReANA . BRI B B B R R A
@ TGO HETFAR L T RT3 20 bk & 4 S eIk Bl
kS BEETFAR; & BHRFAR (1 22F
K)o BEIGRGORMLTE 8 H — g0 . B+
RGO, LH R WOAEIE RS . AWK
P28 BT R R — W = Bt B A AR B B 24t
#E (QX20231030-1) -

1.2 WRIMESREF R x 24 BE R
1E ) BN e R, T R b LS 45T
3 mg/kg A, BEMEESIRIMER (%R
MSC TN TUCHEHL, BHE B E =R ), RS
PRI BT 70 P2 1 me /ke, 15T RS 38
HAFREH 500 mg, AL 20 g, Salfl T 34
W 100 J5 507, AR YRR AL BE I B ] =480 s,
s o B b0 T B 28~32°C, R AR BR U
50~80 ml /( kg - min), PHIAF-F Bk, & E3hk
R 5 20 A e kO 3 O R4S P ( DN TR K
HTK % ) #4710 VRS . ARl HT B DN WE K
FEYE 1000 ml, JE] 7 32 20 ik BH KT i 60 min
(IR 0T T PR A 300 ml,  [R] BSR4 B A4 i
T 45 T W HTK I T o~ 20~30 ml/kg,
ANHEEE 2 000 ml; 0 SR BH WS ] 3 90 min, 75
SEHE— K2 500 ml, O NERAE 52 BUS 22O HESC
TRk, OIEE Bk THESIKIT S 4T iR
% S T LU R o5 B ST (654-2) 10 mg, B A

M2 39°CHEF 15 min, FERRZE 37°C, JAMASME
Wi, 150, 4% 1.0~ 1.5 L2 T K5 ik
FRFIFER, ki oCH .

1.3 AFRAEAF WP R bR a4 R BEACRRE (4
WP AR ) OaERRRR . L EIRERE AR
PRSMEIRIT ] F= 3 BKBH BT ) FEVEOREL.
Haa, EEE . ROMERTIRE . RIGLEES
M558 (left ventricular ejection fraction, LVEF ) .
RIGAEZEET KRNI (left ventricular end—diastolic
diameter, LVEDD ) %, REEARJG 24 h, 48h N B
40 JR K (B type natriuretic peptide, BNP) | Jif
I WA R A I (alanine aminotransferase,
ALT) | RITA R EAFEL %M (aspartate amino
transferase, AST ) . B HAHZLZE | B (LR, JRZE ) .
FURRAFTE DR

L4 it Foar BIRGTH PR SAS 9.3 4%
Fo Sext &t it ORI AT IE SRS, TH v
RHIRMIES A, H X +s FoR, ZHIA] HeR
SEAEA RS s AR IES AR Y, T 8
PUs-RilalEE M (Q1, 03) Fow, ZAIRLLHECR M
A7 FEA Mann—Whitney U K356, T1E070RHH 1%L
KAETEn (%) 3R, WARHECR ¢ Kk,
P<0.05 FRERAGIFE L

2 R

2.1 BAHARR—MIAA PIAAERE . RE L PR
SFIEARAEARILEL, 22 G B L (P>0.05 ),
W 1. AT ARG 105 4, DN 24 55 14,
FE 3741, (5 1 67.3%; HTK 4150 4], 5514 23 4,
L 46% . SEE A AR ARG A . LR I [R] T
( creatine kinase isoenzyme, CKMB ) | /OIS
1 I (cardiac troponin I, ¢Tnl ) | BNP, ALT., AST,
SBLLE | JJUSF . PRER M FLIRR P 2H 2 1a) TG . 251
25t (P>0.05) o DAERE SN LVEF K& LVEDD
WA Z AITC 2R (P>0.05) o PI4LE 6/
DI AR BRSO BT A58 60% DL Eo B
B R PIALR  HEZR GRS, L3 1.
22 HAEFARKPERE BRI E A
T GITEAARSMIEERIN (8] | = 2l K BELIET 1] . A 5P 6
bR RJG LVEF, RJ5 LVEDD 488570 3%
PEZESE . HTK 4o UTETE R O 2P AR,
DN ZH 48 < 22 %0 9] 52 B HE T, #4870 91
BOREEERETREZ (P=0.009) , {EHETE
BT D5 1 DN 400 F HTK 44 (P<0.001) .
W 2.
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R RSMERAB T A LR AL OE T AR B FHFREAGR (Y £s)

DN 4l (n=55) HTK 21 (n=50) PH
R (%) 51.47 +9.82 52.12+9.42 0.783
K (kg) 62.32+6.73 64.98 +9.62 0.202
B n (%) ] 37 (67.3) 23 (46.0) 0.687
MVR[n (%) ] 9 (16.4) 6(12.0) 0.637
MVR+TVP[n (%) ] 13 (23.6) 9 (18.0) 0.597
AVP[n (%) ] 6 (10.9) 5(10.0) 0.873
/NI AVPR (%) ] 13 (23.6) 15 (30.0) 0.761
AVP+MVR[n (%) ] 12 (21.8) 15 (30.0) 0.736
CKMB (pg/L) 1.95 +0.80 2.10 £0.79 0.258
¢Tnl (pg/L) 0.03 £0.02 0.03 £0.02 0.950
BNP (ng/L) 502.38 +379.74 522.17 +358.89 0.831
ALT (UL) 23.64 +10.50 21.74 +10.44 0.540
AST (U/L) 26.79 + 12.31 22.96 + 7.66 0.153
MR (pmol/L) 14.89 + 4.60 16.81 +5.80 0.122
WLEF ( pmol/L ) 71.25 +13.06 65.97 + 11.69 0.071
JEZ (mmol/L) 5.80 = 1.81 570+ 1.61 0.794
LB
LVEF (%) 50.89 +5.29 51.66 + 4.54 0.521
LVEDD (mm ) 68.64 + 6.88 67.80 = 6.47 0.613

i MVR: “4ORE G TVP: =439E; AVR: EshIORE G AVP: E3IRSIE; CKMB: WURRELEER TEE oIl OHUESEM T;
BNP: B HUEHIRIK; ALT: WNEMRFEANG; AST: RAZIRF AN ; LVEF: ZZEJM4; LVEDD: ZEZEEFHKANGE

&2 MIMEER P AL CMEE FRR P LR AR o RS IR RGO AL (X 25)

DN 4 (n=55) HTK 41 (n=50) P
NN
RAMEERBFE (min) 95.67 +21.76 103.52 +19.40 0.243
F S BKBLWTHET ] (min ) 47.07 £ 13.17 52.58 +12.51 0.081
TEFEUEL (n) 1.12+0.22 1.00 +0.00 0.009
WA (ml) 1038.18 + 89.85 2 050.00 = 254.00 <0.001
g (ml) 2041.82 +521.69 2491.80 + 644.53 0.003
SMEFR R E (ml) 655.64 +278.40 664.36 +201.21 0.902
LB
FARZ AT LVEF (%) 45.58 +4.96 46.48 +4.36 0.442
HBEN LVEF (%) 49.25 +4.03 49.82 + 4.05 0.591
FARGE 1 LVEDD (mm ) 77.04 £7.70 76.16 + 8.11 0.644
H e LVEDD (mm ) 74.29 + 6.51 72.32+6.67 0.222
ICU /4] (h) 34.16 +15.42 36.42 +15.90 0.570
RJF HBEE (d) 12.11 £ 1.69 11.88 +1.72 0.480
R [n (%) ] 3(55) 2(4.0) 0.895
Bl n (%) ] 1(18) 2(4.0) 0.976
SEVIF [n (%) ] 0(0.0) 0(0.0)
IR [n (%) ] 1(1.8) 2(4.0) 0.976
VIN@AERR [n (%) ] 2(3.6) 3(6.0) 0.872
L EEs n (%) ] 5(9.1) 4(8.0) 0.905
DEEH [n (%) ] 1(18) 2(4.0) 0.976

iE: LVEF: ZAZ§TiM534; LVEDD: AZRE&FHKAKNE
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23 RPERREEBETIF PHADRHIARG 24 h,
48 h CKMB, c¢Tnl, BNP /KT EME2ER . i
WL IR 5 B RS oL, 45 BR AR 24 h,
48 h ALT. AST., SJHZIZE | WU AR ZE KT
2R FLRACEERIMERTT . AR5 24 h )
48 h ¥ EMESS . Wk 3.

3 itig

O LR BRICR LR R i EAA S MR R )
(L BEAMRFF AR BRI . BTG ISR
2. BRI TARLOIEFER L, I
BLOBEF AR, 2T AR O AR 2ok
T 3 A% L A LR ) 22 4 JILER 37 S ]
930 min, PRI TR A B E T A REAT Ak
BRI E R ™. Z 0GRS0 UK
(A ARG, SRR Bt 2 AR S i
[RIE, AL IR A O WUOR P R S S i 235 |
L HL i ST 2R LA AN RLSORE P PR B LA SR
BIFAR LB ATZ ARSI, FARMEF B L%/, K
P B BT LR AP 5 28 35l T REAIG
SO URETEX AR T

Hl, HTK A2 R B SR o
TE AR A5 S AP R, LB R e T R
180 min A RCLHLERY 12 (H T As 5 545 A
FA ARG IR L 28— B, 2800 T
T E 2. BB K TR TRk
S2 BT DN YRAE A A N g i
DN W [l tF 22 90 47X, RAIHAL T TE XA
GO ILBET, IRTE/NLIRSMIGER O AR AR
sz L R RE T AT R R 60 ~ 90 min AL
LR ) SRR TF 4R % A5 N T R AR S MIG
O AEANREFAR P 5 B8 T 40 i
T A RIMTE 4 ¢ 1 RBRIRAEN . AR L
it T2 A MRAR VR VE IR, LT & i B R AR 5
MLV A 3 2% iR &, REAR 4 X0 LA
ZUR A S PR U, DN Y B A R
P E) A 90 min!"™!, R AR BT A R B )4
HTK {8, HIKER O HEANERF AR B REAE Sk
TERIE LR 58 M. M1 T DN I T/ Lo fE
FAR, TERO WU AT b T B, HA
Rt LM T BRI IRBF T A — IS
i

3 (RIMERR P AR LR T A LR F A RARJF I PR (X £5)

DN 4 (n=55) HTK 41 (n=50) P 1A

CKMB (pg/L)

RJG 24 h 24.79 £9.23 23.69 + 11.62 0.650

AJF 48 h 13.97 £4.22 12.22 +6.29 0.242
cTnl (pg/L)

AJF 24 h 0.96 + 0.42 0.95+0.31 0.894

AJF 48 h 0.85+0.40 0.85 +0.40 0.762
BNP (ng/L)

ARJF 24 h 4748.55+2 318.57 4880.30+2 717.89 0.853

AJF 48 h 3532.94 +1686.44 4578.68 +3 567.27 0.262
ALT (U/L)

AJG 24 h 46.19 = 15.91 48.81 +23.66 0.793

AJG 48 h 42.53 £16.13 47.95 + 30.44 0.533
AST (U/L)

AJG 24 h 68.04 +22.20 73.41 +21.84 0.291

AJ5 48 h 59.35 +20.07 67.28 +31.87 0.962
BRZTZE (pmol/L )

AJG 24 h 36.42 15.13 31.61 + 13.67 0.163

AJG 48 h 31.98 +12.20 29.37 + 14.11 0.423
ALEF ( wmol/L)

AJG 24 h 97.28 +20.74 98.97 +25.35 0.792

AJG 48 h 93.92 +20.00 88.50 + 25.35 0.360
JRZ (mmol/L)

ARJG 24 h 10.19 +2.31 11.24 +2.58 0.083

ARJG 48 h 10.46 £2.17 11.16 +2.40 0.211
#L2 (mmol/L )

IRIMEF T 1.12£0.34 1.25+0.38 0.092

AJF 24h 2.80 +0.83 330+ 1.11 0.122

AJF 48 h 2.09 +0.50 2.24+0.56 0.243

iE: CKMB: WURRPKHEER] TR ; oTnl: COWUVESE T 1; BNP: B BEHIRIK; ALT: WERZGLEBEIRT; AST: KR &AM AL
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AW FE I H P AL 11 3L 26 TR RL . IR AR ER
Bf ], =3 Bk BH W e A, R J5 LVEF{E. K5
LVEDD %558 Bl ¥ L4 it 2 5% (P>0.05) . [f]
I BF 28 16 e B CKMB ., ¢Tnl, BNP 1E 4.0 LR i
PN e bn, EIPIARBIAR G 24 h & 48 h (1)
CKMB. cTnl, BNP VREEMAANIRIFREE A3y, 42
ARG AFAE N R AR BE A O L 05, (F AR AH R s
[B] S5 P41 CKMB, ¢Tnl, BNP 3 &5 /K TG b 2 1
25, Ui DN W5 HTK W0 VR 3178 B
FES . RN T ARG ISR G S
L, AT BRSO SR T B LR AR AL O,
5% & UL R S AEIRSMIEERTT . ARG 24 h JoR
J& 48 h T W EMEZE S, 7R DN X A1 A Gl
IR SO T B 2 R 5 HTK A AR VT, H 0
DN R IHEE B Z T HTK 4, midEE R8> T
HTK %4, [FIET DN 219808 /0T HTK 4.

ZE PR, ANBFGE R B DN O 5OR
5 HTK WAL, 55 SRk 7.
PRI LRSI RO SR R R i i, B
SR DN MR HETE B £ T HTK W, {HJ2 DN WHEVE
ST HTK W, DDA S X HLAAR P52
I DN % 5385 5 F0 3 3= 2 Dk BEL AT B ] v 48 O < 114
FAR, I H AT BAL G 5 i 5 s E v UL
AHEE HTK W B AR i A . 5 LRI, DN
WANMASEE HTK AR, X8 s B R
Tetke B2z, XF4 R4 75 B RS MG P B
T EAE B E A O EANEFFE AR L, DN VR RE
WEARIL WU BOVE T, B TR 5.
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K- B kAR ME S TR BOEAR Bl KO A
1677 AR FH B AILAY LA

I OE, THEm, FAA, N RN, £ #, £ &H, B 4,
IR, KK, EuiE, B A, ¥ &, HEK, TkE

[(HWE]: BY IHEEEREIIK A (PCL) 67 BRI AR A (ECMO ) SZHp B LN UESE 8 35 1)
SRR A, ik EIEEPEHT 2018 4E 1 A = 2022 4 8 A 7R [ BE 2Rl BANE Be a2 PCLIAYFIE ] ECMO 32
FR B vk, it 14 Bl . RS ECMO Ja shiBfAlar e ECMO SZHRp2H (6 ) FIFETE ECMO SZHp2 (8 )
W B F I RGO, PCLIGITIEOL . DULBCCRRRE L. I RAE K ES . &R 14 6IBF TR (579£133) %,
B 124 (85.7%) o FlE ECMO SZRFH F2H =300 AE (66.7% ) , AETIE ECMO 374 32 % hy B 37 e XS A%
(75% ) o TUE ECMO SCRATE A ST B0 BABREE A 4504 i 25 = TAEFIUE ECMO 34541 (3vs. 1, P=0.005; 6vs. 2,
P=0.020) . TiE ECMO 3745740 PCI Azt E R THEMIE ECMO 541 (109 min vs. 27 min, P=0.042) . JEHiE ECMO %
AT RS TR ECMO S (75.0% vs. 167%, P=0031) , W BEEAICH A RN LS. it Fpitk
N ECMO SZRERE T ONUESERE PCIGITANINLZE AR AR, BRI T AR 09 A A KU

[ K4IR | DHUESE; RIMRE G LRIRBIKA A IR ONEERS:

Comparison of veno-arterial extracorporeal membrane oxygenation timing in
the perioperative period of percutaneous coronary intervention

Wang Jing, Bian Luyu, Li Zhenzhen, Liu Gang, Wang Jian, Wang Qian, Teng Yuan, Wang Tianlong, Zhang Han,
Yan Shujie, Lou Song, Hu Qiang, Gao Guodong, Ji Bingyang

Department of Cardiopulmonary Bypass, Fuwai Hospital, Chinese Academy of Medical Sciences and Peking Union
Medical College, Beijing 100037, China

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

[Abstract]: Objective To assess the efficacy and safety of extracorporeal membrane oxygenation (ECMO) support timing
during the perioperative period of percutaneous coronary intervention (PCI) in patients with myocardial infarction. Methods A
retrospective analysis of patients who underwent PCI and received ECMO support at Fuwai Hospital from January 2018 to August
2022 was conducted, involving a total of 14 patients. Patients were divided into two groups based on the timing of ECMO initiation:
the prophylactic ECMO support group (n=6) and the non- prophylactic ECMO support group (n=8). Clinical data, PCI treatment
details, mechanical support, complications, and outcomes were collected. Results The mean age of the 14 patients was (57.9+13.3)
years, with males accounting for 85.7%. The prophylactic ECMO support group mainly had triple vessel disease (66.7%), while the
non-prophylactic ECMO support group mainly had single or double vessel disease (75%). The median number of stents and balloons
inserted in the prophylactic ECMO support group was significantly higher than that in the non-prophylactic ECMO support group
(3 vs. 1, P=0.005, 6 vs. 2, P=0.020; respectively). The median duration of PCI was longer in the prophylactic ECMO support group
compared to the non- prophylactic ECMO support group (109 min vs. 27 min, P=0.042). The mortality rate was significantly higher
in the prophylactic ECMO support group compared to the non- prophylactic ECMO support group (75.0% vs. 16.7%, P=0.031),
with no significant difference in complications between the two groups. Conclusion  Prophylactic ECMO support improves the
revascularization rate and survival rate of myocardial infarction patients undergoing PCI, without increasing the risk of complications.

[Key words]: Myocardial infarction; Extracorporeal membrane oxygenation; Percutaneous coronary intervention;

Cardiogenic shock; Cardiac arrest
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RAMNESA A (extracorporeal membrane oxygenation,
ECMO) 1 2 — Fh H B/ A i S5 T By, 4R
5’5 Tf 2 EZ fE >lj( sz Hﬂ( fl\ A ( percutaneous coronary
intervention, PCI) 657450 it 1 FH 12 i 16 22 1)
XF T AR S KA AP O s B E T, e o 22
SR RO IUBRIAL . O URESES | K B0 28 T RE R A
DA K Iy vy, P T B IO S PR B L 20
SR A5 B FE I PR 26 . ECMO 1T LR A5 R AN %
SCRE, dERER B AR e Y A8 PCLIRYT iR
Sk ks 78 1) A2 e R P K S8 A F B BLAE A 1N
AERE AN, iz T S e E RS S
BAE TR BUIARE ", SR m B RYT 2 e,
ECMO J#OR 8 2 # % HH T- A AdRdT HAA B 4 m fe

g 1E 7Y 8 & (complex high-risk indicated patients,
CHIP ) w27, ARBFSE B 15X BRAM A B 12 3% PCI
i8I ECMO S FR A HEAT 4%, i
AR ECMO R LS T PCT B35 U A 520
3BT ECMO SRt R AT, LR Bl R
RN EESTE

1 #REFZE

1.1 FrRsT & A4 BEEL 2018 4F 1 H & 2022
A 8 H i B AR A e B A R B WSCTE A R IR 3
Jik AR AL PE O AERG AT PCT 2R A7 A2 B, IRTE(ERE
WIE R ECMO SRR R o HEBRARE: O
S <18 &5 @ PCLIRYY A& A O AR v 5l
BRI ECMO SRt 4 he

R4 ECMO #) Ji 3h B [E) 6 5 35 ECMO Y 3%
3 o8 FE ECMO 4 A1k 15 & ECMO 4. T &
ECMO SZFp 38 20 R R AR 22 B 1AL, T e 42
% PCIIAME & R AMEATIBEAFR L . IR T FE5E
§5 00 CHIP, “N4EHF PCI T ARM L4, XX
JEETE PCLHET 4 h P TIB M 57 ECMO SCFF,
1E ECMO % F k7 PCLIAYY . AETIE ECMO 372
FRRds BE A2 PCLIR PRI BRI e,
I A5 3 1 245 4 8 32 Bl ik N BR 38 S #E (intra—aortic
balloon pump, IABP ) % Bl J5 JC 15 2035 1 META P40
SRR e O IE BRI, B 205 3 ECMO SRR
UGE LR h J12F . AP IEAE 14 B, TiE
ECMO ZH541 6 5, dEHIE ECMO Z+F41 8 .
AT A M EPERR T, 28 Hp I S 2E Rl 2 B AN
BEfePEZE ol SAibifE (fe3Hits 2022-1777) .
1.2 FAPRERARE L I EEER B R
A1 e L 1l 19 3R 46 TP R AR RS G IR GERL
OB HE W — 7R M R AIE.

BRI IE LA . QAL A: DR/, O
fitg . A fbdebs B QY SaRTT
FEBE I RITEEL ) S B TR 2 M BT . ECMO
LT E] . TABP Il A B2 45 B0 25 ' e AR
S IAE O . A B B AT el IR B Bk 5% B A A AR
( coronary artery bypass grafting, CABG ) =0 JJE#%
M OIEAMBFFEAR; @ PCIF ARG R AdE T
M. PCIABE., B AR R E A 8 &
SR PCLIE] 1z B I R4 O
Befs B EEEE A BEUIEL sers, ik
BT H W B
CHIP 248 A& 1E PCLIRYTRIAAAE ™ 7%

SFIM IR <45% 5 OFFTEAFTR 0L Gtk i ) 52
A, WAFTEZSOWAE . FTWAE . W,
JKES AL, ek IR it A et kA8 P 5 4 DA SE PR i L 5
@DEASMRTFARIEAE, (HAEAEIIBETFAREE SRS
HIBFLIBLTARIGTTY . IR TES W4
W i <90 mmHg 45 2% 30 min 50245 ) 345 T 4
£#>90 mmHg; Q@ZARAFEHETAL (JRE<30 mlh
DU ) 5 GUER<22 1/ (m” - min) . Iiliz
HHMIRERES PCLA NIRIT R, 2/0H 3
IR 2 NS IAY T L 32 3 Do

1.3 ECMO %% & %%  ECMO &% H Maquet—
PLS £ 1 } Jostra—Maquet RotaflowRF32 5.0 & &
4t ( JostraMedizinTechnik, Hirrlingen, TEE ) 2H Ak,
Jir A HE B R R - Bk (veno-arterial, V-A )
ECMO #, RHAMNE S . & bkam i & a8y
3, V-A ECMO 325 1] [a] W ) 28 25 A= i A AR &
EERIRA o TR IKRRELAE A2 ALERRE AL BE il 1)
] 160~ 180 s, {5 AL &R/ UL 1% AT E] 50~70 s
o R R S kR mFLRRWE . RE
i L S TRL N B R PR R T B ECMO 228, 4k
F V- 3580 Bk R AE 50~80 mmHg. 4 3 1/t
B<50 x 10°/L B, AR B0 B 14 1/

14 AR L EEL G REEPCLIRIT &
ECMO CHFfE &AM EA RS, AAEFE NS
TZ. PCLJE RSO sl AL T 2452 CABG
UL ERS A . B LG R PCL S Uiz
B, IF &E (ECMO M 5C It & 4E . PCLAH G
IERNRE SAEBEWIE] I A AE ) . ECMO SZHRpI [E] |
HUBGE S R] . TCU B ] S A BE st fa] o

1.5 it F o4 fFE RS &S & L
PIg + bRl 22 (xxs) Rox, AR
Student's ¢ K735 ; AT A IE A 53 A0 A9 3% 22458 15 H
LR R U (M (Pos, Pog) 15878, 40
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] 45 R ] Mann—Whitney U #6536, 31 50% 8} LU
BRI E 43 L3RR, A1) LR FH Pearson 12 £
5558, Fisher KA TG, A Go iR 563 0 0,
P<0.05 2255 BHA G Lo R SPSS 27.0
AT TG 3T o

2 #R

2.1 EBEAXTH AFRILHA 14 HIEE,
AR N (57.9+13.3) %, Hop 5 12 )
(85.7% ) . Ti'# ECMO 541 6 1 (42.9% ) ,
JE 1 & ECMO ZHF4 8 i (57.1% ) o Hi# 3Lk
FEIEFLC LA fa b PRI 28 CJnyas i L R PR

mARIAESS ) FEM A TC R & 2R%, MABRETE
ARATHITC CABG LALLM S . PR B ETEA
BEisb =2 2k ST Bedtm ALLURESE (R 1) .
22 PCL#&¥HL bRRIKEA AL RER,
Til'E ECMO SZHFA F 2k = A8 (66.7% )
A Tl B ECMO 3¢ 35 41 3 %2 o0 B 30 T RS 3 A8

(75%) o TH'E ECMO SZRFZE A S48 (5 B0
BRI B E S THERUE ECMO SRR (3
vs. 1, P=0.005; 6vs.2, P=0.020) . Fi& ECMO
XA PCL 7 B )R TRV E A ECMO SRR

( 109 min vs. 27 min, P=0.042) . RS K&
K PCIIBHLILER 2.

R 1 ATRETERIN KA AT AR B F A TR
BRE| EHHEE (n=14) Ti#E ECMO 4 (n=6)  JEMIE ECMOM (n=8) T/Zi' {d Pl
B n (%) ] 12 (85.7) (100.0) 6 (75.0) 1.750 0.186
R (%) 57.9+133 59.0+17.0 57.0+11.1 20.500 0.662
IREREEL (kg/m?) 25.0+3.4 248+4.4 252427 28.500 0.573
WRAE s
FLE 7 (%) ] 7 (50.0) 2(333) 5(625) 1.167 0.280
BERRE 1 (%) ] 7 (50.0) 2(333) 5(62.5) 1.167 0.280
R INEE [n (%) ] 13 (92.9) 5(833) 8 (100.0) 1.436 0.231
WA [n (%) ] 9 (64.3) 3 (50.0) 6 (75.0) 0.933 0.334
RS [n (%) ] 8 (57.1) 2(333) 6 (75.0) 0.243 0.119
DA [ (%) ] 9 (64.3) 4 (66.7) 5(62.5) 0.026 0.872
DS [ (%) ] 4 (28.6) 0(0.0) 4 (50.0) 4.200 0.040
AMEIMAEER [0 (%) ] 3(21.4) 1(16.7) 2(25.0) 0.131 0.707
PCIH [ (%) ] 6 (42.9) 1(16.7) 5(62.5) 1.167 0.280
BIifEA S n (%) ] 4(28.6) 3 (50.0) 1(12.5) 2363 0.124
JAEIE T
ST Bam 2 [n (%) ] 6 (42.9) 3 (50.0) 3(375) 0.219 0.640
Ak ST Bedtmn T [n (%) ] 3(21.4) 1(16.7) 2(25.0) 0.141 0.707
AFEBLOLR [n (%) ] 2(14.3) 0(0.0) 2(25.0) 1.750 0.186
FRIF R IUAESE [n (%) ] 3(21.4) 2(333) 1(12.5) 0.884 0.347
SYNTAX 43 (43) 26.6+12.0 30.6+10.6 24.1+12.0 15.000 0.524
GRACE #¥43 (41) 102.6 +25.0 103.5 +28.1 101.8 +25.0 22.000 0.852
PCI HifFiAE
Wik (mmHg ) 90 (62, 113) 113 (90, 115) 85 (66, 107) 11.500 0.108
#FakIE (mmHg) 60 (44, 66) 61 (60, 70) 55 (52, 71) 15.500 0.282
rul KR (mmHg ) 69 (48, 82) 78 (70, 85) 64 (57, 82) 14.000 0.228
L3 (YK /min ) 81 (74, 100) 80 (74, 83) 93 (81, 117) 37.500 0.081
LG (%) 37 (25, 49) 33 (26, 46) 40 (29, 56) 30.000 0.491
CKMB (pg/L) 2.6 (09, 7.3) 1.6 (0.5, 3.3) 2.9 (2.1, 100.4) 30.000 0.228
WLEF (pmol/L) 1159 (96.2, 138.6) 116.5 (106.7, 123.6) 1158 (91.5, 153.5) 38.000 0.662
NT-proBNP ( ng/L ) 2773.0 (322.0, 9 323.6) 72032 (2773.0, 27132.0) 626.5 (62.8, 3357.6) 7.000 0.051

iE: ECMO: RIMESAES; PCL: 2 EIREIKAN AJGIT s SYNTAX 353 TRk Zze =1 / 82230072839 ; GRACE $E43: T
TRE DL AEE ST Beda @t O URZE R #T74y; CKMB: LRSI T W ; NT—proBNP: N Ui g i B iy ¢
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PCL iR 7 i J5 S 9 == 5 45 A2 AL WL 1B 1, PCI
J&, TE ECMO 2 FF4 i LR K F B & 1K T
i B ECMO 37 % 2 [0.9 mmol/L vs. 7.5 mmol/L,
P=0.018], PIZLILFLERLE PCLIAYTATIG 0 B 3% 22
5o AETUE ECMO SZ R4 PCTIAYT I LB 7K
=T PCLIGYTHT (181.9 pmol/L vs. 116.5 pmol/L,
P<0.001) , ' ECMO SZHF41 PCI1IGI7 A N AR

U RARBERTIA ( NT—proBNP ) 7K 5 24K T PCLIA
JYHT (4415.6 ng/Lvs. 72032 ng/L,, P<0.001)

23 AR IFWH L A AT PCLIRYT I
JHIABP %+, TiE ECMO 3740 H % ECMO
MR B & TR E ECMO 4 %, ECMO
THER A E] AR T AE TR ECMO 2R, L
#3.

R 2 ZPTERIKN AT AREEARFZ W BT IRI LR

gz ETEH (n=14)  WE ECMO Y (n=6) HJEWEH ECMOX (n=8)  T/Z/)’{E P
I8 SCHL
P n (%) ] 3(214) 0(0.0) 3(37.5) 2.864 0.091
M [n (%) ] 5(35.7) 2(333) 3(375) 0.026 0.872
=X (%) ] 6(42.9) 4 (66.7) 2(25.0) 2.431 0.119
R IKES
LEF [0 (%) ] 6 (42.9) 1(16.7) 5(62.5) 2.941 0.086
LEHIE Y [n (%) ] 12 (85.7) 6 (100.0) 6 (75.0) 1.750 0.186
ZEIHESZ [n (%) ] 9 (64.3) 4 (66.7) 5(62.5) 0.026 0.872
BRIk [n (%) ] 8 (57.1) 6 (100.0) 2 (25.0) 7.875 0.005
P TE AP ZEERAE [n (%) ] 3(214) 2(33.3) 1(125) 0.884 0.347
PCI A%
eshik n (%) ] 2 (14.3) 0(0.0) 2(25.0) 1.750 0.186
BEBhik [n (%) ] 3(21.4) 2(333) 1(125) 0.884 0.347
sk [n (%) ] 9 (64.3) 4(66.7) 5(62.5) 0.026 0.872
T 4
LET [0 (%) ] 4(28.6) 0(0.0) 4(50.0) 5.833 0.016
ZEHiFE S [n (%) ] 12 (85.7) 6 (100.0) 6 (75.0) 1.750 0.186
LEIES [n (%) ] 6 (42.6) 3 (50.0) 3(375) 0.219 0.640
Ak [n (%) ] 6 (42.6) 4 (66.7) 2 (25.0) 4.667 0.031
BAIEGE [n (%) ] 2(1, 3) 3(2, 4) 100, 1) 3.500 0.005
EABREECEE [0 (%) ] 3(1,5) 6 (4, 8) 2(1, 3) 6.000 0.020
S b T
PN [0 (%) ] 8 (57.1) 5(83.3) 3(37.5) 2.941 0.086
FERIEE [n (%) ] 6 (42.9) 1(16.7) 5(62.5) 2.941 0.086
Mz EHA) [n (%) ] 12 (85.7) 6 (100.0) 6 (75.0) 0.933 0.334
&R (ml) 155 (100, 268) 200 (160, 325) 110 (100, 228) 11.500 0.108
PCI B[] ('min) 515 (16.8, 117.8) 109 (92, 120) 27 (17, 52) 12.000 0.042
PCI J& SYNTAX i3> (43) 10.5+83 158 +8.7 6.1+52 4.000 0.052
PCI J& GRACE 43 (41) 107.5 +32.6 111.5+42.9 104.5 +25.1 20.000 0.662

i ECMO: (RAMESES; PCL: & IREIKA AIGYT s SYNTAX $E43: H TR shikZzE =M / 802 WAy GRACE ¥4y HT

AR LR ST Bt miE O JJUESE G5 T2y

R 3 ZRTDIRSNKI AIGTT A RN A SR B

TiH SHEE (n=14)  WEECMO4 (n=6) JEWIE ECMO4 (n=8) T/Z) {8 P1H
I RS (n (%) ] 4(28.6) 0(0.0) 4 (50.0) 4.200 0.040
CRRT [1 (%) ] 7 (50.0) 2(333) 5(62.5) 1.167 0.280
HUBGE S HE (h) 93 (7, 290) 12 (0, 179) 206 (24, 405) 37.000 0.108
ECMO #i#l [n (%) ] 10 (71.4) 6 (100.0) 4 (50.0) 4.200 0.040
ECMO S5 (h) 30.7 (3.1, 146.3) 3.0 (1.9, 36.0) 131.8 (17.2, 212.4) 42.000 0.020

7E: CRRT: #LENEIAIT; ECMO: (RIMEAA
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24 JFREALE  TWE ECMO R H S
HT PCLIRIT IR Irs, T EARFGEE, 1
Bl T PCLAR G PR S R 28 170 NE RS AL AT
T, AEHUE ECMO SZHpy B, 6 Bl FIRIT
JEAETS, 2 B EH T ECMO S2H 53 IF 4 20
EFSAE FT CABG S5 o5 B . AR E ECMO S FF
BT R G FH T HUE ECMO 4 (75.0% vs.
16.7%, P=0.031) , W41 TEHI I AO0E I
WX, k4,

3 itie

ARG [ B 234 T B A1 B e PCT FBLAR 37
H ECMO SCRRAYT IR L 28, &3 ECMO FR
TR S A O B AR T O U R 5 A O LA B R 3
PEATPE IR S 541, T CHIP 2 v] L% R 7 By
PR ECMO S24%, 18 ECMO %5 F47 PC1IAYT
Al LR R i A E A T R, HEA Bt &
i P18 A XU <

A B C
- | | - : 500 :
20 40000 o FEECMOH
400
g 15+ % 30000 g =] 1EﬁﬁECMO@
] £ E 3004
E 183 % 20000 2 e
& £ E
# 5+ £ 10000~ = 00
0 0- 0-
PCIFTRE—iX  PCUSH—Ik PCIffiIE—k PCUSE—% PCIfifRE—Ik  PCIEH—IK

B 1 ZBOERSKI AR TG BUE - SR PUE 4 S5 S A AL TR AR LU
E: ECMO: {RIMBEAEF; NT-proBNP: N BURSmINGHIKATIA; PCL: ZROERBIIKA ARITs A FLER; B N BRI

BARKATHAS Co UL

&4 ZEODIRENKI AR BERIMEA G BRI A0 45 )

TiH SHEE (n=14) BE ECMO 4l (n=6) JEBE ECMO4] (n=8)  T/ZiX*{i P
ECMO MK AE
EAFHALEIN [0 (%) ] 2(143) 0(0.0) 2(25.0) 1.750 0.186
AT [n (%) ] 1(7.1) 0(0.0) 1(125) 0.808 0.369
T [n (%) ] 1(7.1) 0(0.0) 1(125) 0.808 0.169
PCI HIGTHH K AE
FERERIEIL [n (%) ] 2(14.3) 1(16.7) 1(125) 0.049 0.825
EREZEAL [0 (%) ] 1(7.1) 1(16.7) 0(0.0) 0.808 0.369
FFEEMARTE A [ (%) ] 1(7.1) 0(0.0) 1(125) 0.808 0.369
ML FEAACHERGE [n (%) ] 1(7.1) 0(0.0) 1(125) 0.808 0.369
BRI A hE
BB n (%) ] 9 (64.3) 3 (50.0) 6 (75.0) 0.933 0.334
i [n (%) ] 6 (429) 2(333) 4 (50.0) 4.667 0.331
I ST [n (%) ] 10 (71.4) 3(50.0) 7(875) 2.363 0.124
ARG IIE [n (%) ] 2(14.3) 0(0.0) 2 (25.0) 1.750 0.186
PCI S OIEREAE [ (%) ] 2(14.3) 1(16.7) 1(125) 0.049 0.825
PCI J5 CABG[n (%) ] 1(7.1) 0(0.0) 1(125) 0.808 0.369
ICU Bsf[i] (h) 1311 16+ 12 11+10 14.500 0.228
FEBERTTE (d) 17 (6, 39) 18 (15, 39) 8 (4, 39) 15.500 0.282
T [n (%) ] 7 (50.0) 1(16.7) 6 (75.0) 4.667 0.031

7. CRRT: #LEIEBMRIAIT; ECMO: ASMNESE S PCL: LREIREINKA AIGYT; CABG: JERENIKSEIEFEHIA
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TR PR LG P S 2 48 7 e 1 3 T B
PEEFHPURIE SR S i e, RS R i fTiis
B, DI R AR BT A . 2021 4F
I PR = DT p 2 el R Sl ik i i B e R SO0
f& PCI R AT HUIE A S FE (1T B Jsfrs ) 1,
WM, ECMO HF F A7z 5 84 B T4 +f
Mmwsh 1 #teE, EmaEEN AFARNEZ S
Mg R =0 P b E g R Bl kA
NIRITHRRE (2016) ) BUT HEE 2B H 1%
JENFH ECMO 48 R B 36 B, DAREAIR R 3 A R
Jo AR M BRI, AE PCI SR A5 T2 £l
ECMO 1 B4 —3:4R, ECMO 890 1 75 BRI
HIAIHEE ., DEIEE. ERKIMALE L. PCT Y
FUIGYT ) R AR A iy i 1 AR
PR T B ECMO 4% £ ZE AL T H51E .
FE PCLARRRAE T S T 259 3451 1 37 2
NAKE, #E PCL BITRBH P H ECMO S F2 4L i
Tsh F125 30 QARHT ML 8h 1 Fee HLr G
Ok, R S5 S O S E A R
f& PCl; A eE w0, &2V IUESE
o Sk il T B L 2 e

AW LI, TE ECMO 74574 1Y 88 4
LT E ECMO R4 B A 0T 2 1 W3 I = 32 Il
WA, WE PCI AR THMAE X HEL, His
U3 T e Nt € L I U T vl B
F AT O WUEISE R & O AR e i R, B
MU G 2R S 35 A 7T G845 2tk — 45 1 il iz o
FAR W X iz 5 AR AT g B3 o0
NEEAREN B, R RBUA SRR R 2
T 0T BEAT BY T3 hn O 38 14 A AT VA T R R Y
AlRETE

ARFFE P IETUE ECMO 34 h G Wi 4 %
3t ECMO #2200 IE RS A 5 7eobR 3 ik 5 % A% HE
R, FBAAETE B, AT AR & AR O BRI
SEEC O ESRIE R B, T ECMO SCHREE Ry —Fh
RO IR T T BEREAS I/ O WURE B I P 1 6
i, B R IEENL 259 TR, ARk
WL REMR . [T, ECMO SZHFa] fg A B T ol 3%
BEEENREEDE, e RENEERIIRITHN
HLE M STk Rz, MR IS T
HPEEREE,

h T A R BTSN T I
AL PRAEBEHA ] ECMO H & iE. ECMO SR UL
e SEALHG AR A A L, AR, /IR 45
1k, HE—2 IR R RIS KU 1 A

g5, dETE ECMO SZ R4 3 & 4E ECMO
5 H I 2 RE T AR AB L AR TE F
Bl ML R AR REC TS ECMO iR, Xl g S
BEIRE N ECMO B AR ELSHME, —H,
XFF PCL R, B ST/ N 25 90 A B A5 o2
A B2 1GR3 A e 10 R] 1 S i RURS: B2 ECMO it
BEORMEIEERE . 9 —Jr i, JEHUE ECMO L Fr4l

BHE A R 2R T RICECMO SR, TREIE N
ECMO 8 I A AE R o

AWRAFAE—E R R, B, ZFIER
FH T s A LB G BE, 7E B R TR
E—E MR IRE. HK, BT EREEARR/N,
TCIERT SR B3 YL 4 fes s DR R A T 4 T 9 40 A0T
FERRK BT, Al LRy KA R, TR
Z L FETIEME ST, DU 2w b ECMO 7
PCI 3657 1 I FH AL R T R 2 10005 i

ZE LTk, ECMO AT Lk C fILBE BE I % e G
PO S AR T £ 220 IE SR 452 119 £ 25 4R (3 a3 5
25 HE, PCIRHIN ] ECMO SCHEA B T & iz
FHPR AR, HISA NI RRE 0 & A XU

S E 30k
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AR IR M T £k S PG A RS
I ACRE A A E R IR 2R S 5 AR b s AR DR Y 5 &
REA, REE, F K, FHHA

[(WE]: BRY WP - RICEEIEI T 2SS P ARG Z R G RAE K A G R 2 M SR AP 2 e I e
WSCR, BENARTERR FIREER RS IET 2 2% Ak BBPEYA 2016 4 1 A 2 2023 4 1 A FAEE
T — ARSI Sk = S FAR B L 123 6], MEARGA TSR G LIE W RAEA (35 B ) FIICH K AEL]
(8815 ) 5 “RAIHLZE AN Logistic MIERIRIZ 2 /M (B EH M A RGO IR R AN G R, IFi#E— il £tk
PE BRI PG AR P AU S BB E R G I OE R E KRR, R RREZSVE R TR, RuimEEs
B AR . FARRI] . RIMIEERET ] T S BKBH B [ T Re S kS FARBE WA R G I e kAR
5 (P<0.05) ; Logistic MIHFRIZ HZRHras R iR, AR EA AR PR AU DER R - BRI IEA T E sk
BT RBEMZ ARG I RIER S M ERIERZE (OR=126, 1.85, 95%CI: 1.12~4.48, 137~6.83, P<0.05) ; £IiC4&ME
WAL Hr A R s, R ERARBE RS B E ARG 2 RGO JE & A K AHDE (OR=0.54, 95%CI: 0.30~091,
P=0.02) ; HAPARFEMBEMIR 30~34CI B &M R I LR R MR HE (OR=0.07, 95%CI: 0.01~092,
P=0.04) . & b - ARG T 2SR S PR BEF IS RGH Ko K AL S AR BIRE AR DR s B AR bR A G,
AR AERE IR A IR A B TR 4 R G0 e & 2 KU

[EIR : BOWEE; E3lks; FA; MERS; HAE; RIMEH

Risk factors of nervous system complications after aortic arch surgery under
shallow-moderate hypothermia circulatiory arrest and their relationship with
intraoperative lowest bladder temperature

Deng Yiquan, Cheng Xiangjun, Li Min, Li Lunmin
Department of Cardiac Surgery, Central Hospital of Jiangmen, Guangdong Jiangmen 529030, China
Corresponding author: Deng Yiquan, Email: lail358xing@]163.com

[Abstract]: Objective To investigate the risk factors of nervous system complications after aortic arch surgery under
shallow-moderate hypothermia circulatory arrest and their relationship with intraoperative lowest bladder temperature to provide
more reference for temperature control and prognosis improvement during intraoperative circulation arrest. Methods A total
of 123 patients who underwent aortic arch surgery under shallow-moderate hypothermia circulatory arrest from January 2016 to
January 2023 in our hospital were retrospectively selected. Based on the occurrence of postoperative neurological complications,
the patients were divided into two groups: complication group (35 cases) and non-complication group (88 cases). Univariate
and logistic regression models were used to identify independent risk factors for neurological complications, and multiple linear
regression models were used to evaluate the relationship between intraoperative lowest bladder temperature and the risk of
neurological complications. Results Univariate analysis showed that preoperative cerebral perfusion, intraoperative lowest
bladder temperature, operative time, cardiopulmonary bypass time and ascending aorta occlusion time might be related to the
occurrence of neurological complications in patients undergoing aortic arch surgery (P<0.05). Multivariate analysis using
logistic regression model showed that preoperative poor cerebral perfusion and intraoperative lowest bladder temperature were
independent risk factors for neurological complications in patients undergoing aortic arch surgery (OR=1.26, 1.85, 95%CI:

1.12~4.48, 1.37~6.83, P<0.05). Multiple linear regression model analysis showed that intraoperative lowest bladder temperature
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was independently associated with the risk of postoperative neurological complications (OR=0.54, 95%CI: 0.30~0.91,

P=0.02). Intraoperative lowest bladder temperature of 30~34°C was the independent protective factor for neurological

complications (OR=0.07, 95%CI: 0.01~0.92, P=0.04). Conclusion The incidence of neurological complications in patients

undergoing shallow-moderate hypothermia circulatory arrest aortic arch surgery was related to preoperative cerebral perfusion

and intraoperative lowest bladder temperature. Intraoperative hypothermia of the bladder may be helpful to reduce the risk of

neurological complications.

[Key words]: Core temperature; Aortic arch; Operation; Nervous system; Complication; Extracorporeal circulation
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Analysis of risk factors and pathogen distribution of nosocomial infection
during extracorporeal membrane oxygenation

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

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

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

[Abstract]: Objective To analyze the risk factors and pathogen distribution of nosocomial infection (NIs) during
extracorporeal membrane oxygenation (ECMO). Methods Patients who needed ECMO support in the intensive care center of
the First Affiliated Hospital of Xinjiang Medical University from June 2018 to December 2023 were divided into infected group
and non-infected group according to the etiological study. Univariate and multivariate Logistic regression analysis was used to
analyze the risk factors of NIs during ECMO support, and the distribution of pathogens was analyzed. Results A total of 68
patients with ECMO support were enrolled in this study, with an average age of (55+£13.21) years. There were 53 males (77.94%),
40 cases in the infected group and 28 cases in the non-infected group, with 39 patients in V-V mode, 19 patients in V-A mode and
10 patients in V-A-V mode. 40 patients (58.82%) had 51 times of NIs, the incidence rate was 75.00%, the disease density was
71.56 %o (/ 1000 ECMO d), and the lower respiratory tract infection was mainly found in 45 cases (88.24%). The main pathogens
were gram-negative bacteria (38 strains, 74.51%), and 17 strains of multidrug resistant strains accounted for 33.33%. Multivariate
logistic regression analysis showed that blood lactate before ECMO support (OR=1.337, 95%CI: 1.023~1.748, P=0.033),
creatinine value (OR=1.019, 95%CI: 1.001~1.038, P=0.043) and total ECMO duration (OR=1.524, 95%CI: 1.022~2.272,
P=0.039) during ECMO support were independent risk factors for NIs. Conclusion The incidence of NIs was high during
ECMO support, and the blood lactate level before ECMO support, creatinine value during ECMO support and ECMO duration
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were the independent risk factors. In view of the trend of high incidence of infection during ECMO support, active measures

should be taken to prevent infection and strengthen theoretical training in health care to reduce infection and mortality.

[ Key words |: Extracorporeal membrane oxygenation; Nosocomial infection; Risk factors; Etiology
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HOL R [0 (%) ] 16 (40.0) 15 (53.6) 1.223 0.269
ECMO ##x{ 1.918 0.383

V-Vin (%) ] 25 (62.5) 14 (50.0)

V-Aln (%) ] 11 (27.5) 8 (28.6)

V-A-V[n (%) ] 4 (10.0) 6 (21.4)
SOFA 45 (41) 14 (13, 14) 12 (12, 14) -3.353 0.001
MFLAR (mmol/L ) 440 (3.35, 8.48) 2.60 (1.70, 6.65) -3.023 0.003
ARHiSr £ (mmHg ) 86.00 (73.67, 114.67) 91.00 (77.00, 99.00) -0.748 0.455
ARAETE G (%) 114.70 (89.67, 134.33) 98.70 (85.33, 136.67) -0.343 0.732
A4 E (mmHg ) 109.20 (89.80, 128.80) 117.40 (108.00, 143.75) -2.075 0.038
RPEEREE (%) 207.60 (149.60, 226.00) 229.20 (185.20, 271.80) -1.844 0.065
FrimaE (%) 49 (47, 57) 50 (47, 55) -0.500 0.617
NT-proBNP (ng/L ) 1359.33 (668.67, 4360.00) 796.67 (491.67, 1632.67) -1.313 0.189
AEFFHRARNE (mm) 51.65 + 6.85 53.85+8.41 -1.177 0.243
WS (pg/L) 6.40 (0.71, 30.05) 1.24 (0.75, 8.47) -1.342 0.180
1A% ( mmol/L ) 10.49 +2.44 10.13 +2.54 0.592 0.556
H#EH (gL) 36.50 + 4.55 35.76 + 4.08 0.688 0.494
MM (gL) 93.03 + 12.71 97.02 + 12.60 -1.279 0.205
/%L (% 107) 87.13 (71.10, 131.67) 115.00 (67.71, 155.72) -0.361 0.718
EIFA AN E (U) 9.50 (6.00, 15.00) 5.00 (2.00, 9.50) -2.476 0.013
I/ MREE (U) 10, 2) 0(0, 1) -1.218 0.223
M2 ARE (x 100 ml) 16.50 (7.20, 27.60) 6.00 (0, 12.20) 22418 0.016
Al H & FE (g) 390 (280, 590) 280 (110, 360) -2.003 0.045
WLEFE (pumol/L) 188.72 (104.77, 272.99) 104.16 (83.85, 127.53) -3.290 0.001
MARZE (pmol/L) 80.17 (44.13, 147.20) 34.4 (24.77, 62.09) -2.704 0.007
ECMO i ABERfE (d) 12.96 (4.71, 16.21) 13.17 (9.04, 17.75) -0.685 0.493
WAL SZAER ] (h) 283.78 (227.43, 378.00) 217.17 (140.95, 259.88) -2.991 0.003
ECMO B3t (d) 9.25 (7.71, 14.63) 5.83 (3.83, 8.92) -3.720 0.001
i 11.561 0.001

At (%) ] 18 (45.0) 24 (85.7)

BT [n (%) ] 22 (55.0) 4(143)

iE: BMI: BHAFTEAEE; CRRT:
NT-proBNP: N U R LRGN

HELAE R IERAIAYT; TABP: TSR ECMO: RIMEAE S SOFA: JF 5 E sEmiTAl;
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22 NIs B FE X mEFREREE 68 HHREPH
40 51 (58.82% ) 3 & 511K NIs, &0 %
75.00%, K% 71.56%0 (/1 000 ECMO d) ,

WA 9 Bl R KA Nls,

23 JARRE AR BRI YL ER A LA
FIEWEE G (45 BIK, 88.24% ) A, HIKH
WABR ZRIL (3B, 5.88% ) . MK (2 vk,

3.92% ) . IMLFEEGE (161K, 1.96% ) ; 40 fil &
TR STARIRIR R, LAF 2 BAPER A 3 (38 £k,
7451%) , R B (10 ¥k, 19.61%) , £24
M 25 PR 17 #R15 33.33%; ECMO W] NIs w7

AT 5 RS2 ANSIFFE . FEAAA R IR TR

R2 MINEEA WP NER L AR (n=51)

iR e FRANFT IR . WA F AT . sk
MG AILER 2.

2.4 ECMO #1718 NIs % &% B & B s IR 35 47 695
B I AL 3R 1 HLR R AT R ] SOFA P43,
MFLAER . AR TR AN | R
AL B . LA SIHZTER . PRI
FEFE] AT ECMO B B8 ECMO 18] NIs (18
B (P<0.05) o ZH R RH ZIC Logistic
BHE BT, e dl R (& 1) B8 ECMO S
FIMFLAR . ECMO SZHF [ ILEFE & ECMO B K
SRR AE NIs I fER R . Z30 ROC th4k
gE (K 2) B8, ECMO ZHERTMFLER . ECMO
SRS TR LT F000 4 (AR AR, 1 ECMO J
K I R T A (EAF G s v, BRI 7.688 d (fi

A ECMO MBI NIs (n) ML (%) JRIE 77.50%, FESREE 71.40%) o ULFE 3.
igﬁ?‘zi 25 TASH HEBERG L IERINE E S, KPE
S RN ST 10 19.61 I _
ECM HATWAH M. V-V ECMO % FA
A s 15.69 EC \0 *E‘EELTE E”iﬁ V=V ECMO EEF'SO‘
W48 S T 6 1176 Wor. MR, R 5. WAL SR [E]
WA A 5 9.80 1 ECMO B} K &3 i ECMO ] 5] NIs 4 15 B
AL I T 5 9.80 % (P<0.05) . V-A ECMO 4 v SOFA V4. &
il ! 196 MLAPHOE . N AR AR BRI . 2T . WL
PR 1 1.96
Je IR e 2 IR TR 1 1.96
UN7E 1 1.96
B PR
LW AR ATER A 1 1.96
2 ER A 1 1.96
5 I A A K TR 1 1.96
U R
EAFK 3 588 e )
%YH{EQQ@ﬂ% 2 3.92 5 — ECMOIH £ £if (AUC=0.7665)
A T 2 3.92 0.0+~ . T T 1
i 1 1.96 0.0 . E’ﬁg 1.0
PR 22 R TR 1 1.96
R A 1 1.96 B2 ROMEAES B R fE R P R AR 2k
iE: ECMO: IRIMESA A INs: BEpidie iF: AUC: HEH?J%TE H; ECMO: M‘&I‘Hﬁ%%
pIEAA e Y B R3iE OR  95%LCI  95%UCI
SOFATE4Y 0. 596 0.122 1.814 0. 853 3. 858 .
I LR 0. 291 0. 033 1.337 1. 023 1. 748
RAFE ST -0. 065 0. 053 0.937 0. 876 1. 001 ——i
ERaMmeiE 0,073 0. 342 0.93 0.8 1. 08 ——i—
il e 0. 076 0.129 1. 079 0.978 1. 189 et
ANnEEA 0. 003 0. 332 1. 003 0. 997 1. 009 =
HLEHE 0.019 0.043 1.019 1. 001 1. 038 bt
BHRL & 0. 009 0. 339 1. 009 0.99 1.029 !
PRUEAHLSCFFRS ] -0.008  0.377  0.992  0.975  1.009 ¥
ECMOR K 4 it 0. 421 0. 039 1. 524 1. 022 2.272 | ——— S A——
1.0 1.5
ORAI95%E 5 X 7]
1 PRGNS AR BE N ER UL G B DR 3 1) AR AR 1A

. SOFA: FEsEwmiflh; ECMO: {RIMEE S
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R 3 RIMEEEE IR B G S A B R R A 2 TAERAIE 2k 4h

far N E M TR (95%CI) HURE (%) FESE (%) SRR
MFLAR ( pmol/L) 0.717 (0.585~0.848 ) 85.00 64.30 3.10
WUEFHE ( pmol/L ) 0.736 (0.614~0.857) 55.00 96.40 167.02
REMEA G S (d) 0.767 (0.651~0.882) 77.50 71.40 7.69
F 4 Ik - BRSNS AN BE P ER f o PR 25 B N 2R A A s A1

i RIA 3R JEYedH (n=25) R (n=14) ST PA{H
SOFA ¥43 (43) 14.0 (12.0, 14.0) 12.0 (10.0, 12.5) -3.034 0.002
MMFLA% (mmol/L ) 3.80 (2.75, 7.55) 223 (1.482.85) -3.061 0.002
A4 53 (mmHg) 201.28 + 65.85 245.72 + 52.67 2.163 0.037
LA ( pmol/L ) 179.06 (99.49, 245.60) 93.82 (79.12, 153.04) -1.962 0.050
ECMO Hif ABERTTR] (d) 429 (0.79, 13.23) 7.44 (2.83, 14.72) -0.556 0.578
MFIAIL RS E] (h) 283.78 (213.98, 373.01) 212.08 (139.27, 281.48) -2.401 0.016
ECMO HH &Gt (d) 12.10 (7.92, 17.01) 6.99 (3.78, 9.11) -2.84 0.005
fis 5393 0.020

A (%) ] 12 (48.0) 12 (85.7)

BT [n (%) ] 13 (52.0) 2 (143)
iE: SOFA: JFBUEFE =il ; ECMO: MIMEAS

Fz5 Ik - SRS A AT BE P ERG fe o PR 25 B R 2R AT 2 AR

I PR P 2 TR (n=11) R4l (n=8) it i P&
SOFA ¥43 (43) 14.0 (13.5, 14.5) 12.0 (12.0, 14.0) 2214 0.027
sy (%) 48.0 (42.5, 48.5) 49.5 (48.5, 50.0) -2.012 0.044
NT-proBNP (ng/L ) 5400.00 (2461.66, 8364.66) 763.08 (546.67, 1502.09) -2.89 0.004
MLrsE (gL) 84.00 ( 83.08, 89.05) 95.93 (93.61, 100.40) -2.147 0.032
JUUEF{E ( pmol/L) 209.38 +97.28 110.05 £31.16 3171 0.008
ECMO Hi AR (d) 14.38 (10.96, 15.96) 12.35 (10.27, 19.12) -0.207 0.836
IR BIL SR E] (h) 288.58 + 113.27 184.28 + 82.65 -2.205 0.041
ECMO I it (d) 7.92 (5.92, 10.13) 5.94 (4.85, 8.61) -1.28 0.200
s 4.968 0.026

A n (%) ] 4(36.4) 7(87.5)

BT [n (%) ] 7 (63.6) 1(125)

7. SOFA: JFBURSE REMiTAs ; NT-proBNP: N BUAUMIGEMAKETIA; ECMO: IASMESA S

P E 0T 1 AL =2 5 15 8] 25 ECMO 3 (3] NIs () /s
B % (P<0.05) , W4, £5. ZHEM
V-V ECMO 4 SOFA ¥4 (OR=2.22, 95%CI:
1.088~4.532, P=0.028) A % NIs 4 il 57 1 [
KZE, V-A ECMO A /N, [ 55341 40
AR

3 itig

ECMO £ AR X (#3540 B 45 5 78 /0 E 5L
SR I K HE B BRI TG R 3K #5 . ECMO
(] B NIs 23 24 F8 3 (R BE i |), i 48 3
fofH, [E AR BT R (IR 4] vs. AR IR e 4l
P=0.01) . AL 5~ ECMO Hi[H] NIs #9 &

Az S 4 BE R AR, A 1) B g Y L E S
ECMO 1 [A] NIs & 95 %8 5y 8.8% ~64.0%, K 9% %
& K 1.7%0~85.4%0 (/1000 ECMO d) , AHE T4
G R 75.00%, KIREE 71.56%0 (/1 000
ECMO d) {34b Tk tads, % EA e NIs /&
G AR I A B B DIEINEAR G b He
(70.58% ) FHC, PEHIERN 2, Q1E,
R EIHER 2, WihfaE, HEEKZ,
by 52 B R 2% H B E R F AL o A B s
Bz, BRAEWRIE R Y 7E A R B R KR
AL, V-V ECMO SZH5 £ 1Y Nls A0 ik 5]
44% ~59%, I % 32%0 (/1 000 ECMO d ) ,
SRIM V-A ECMO S F5 5 1Y NIs KR 22 R
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. TEOIESNBEAR 5 AR, FR 5 A58 A0 %
K 75.5%0 (/1 000 ECMO d) , 1Ll & o0 A
HRAE RS E i SCRF LSV C R SR B MR R NIs
KIR B PERAR, 1N 24.7%0 (/1 000 ECMO d)
REAEWTE AR B A3 Y ECMO S4B 0 NIs f5%
M), FEASAIF T H AR WA RIS NIs 15200 [V-V
(64.1% ) F1V-A (57.9% ) |, [FIRTHIRFGEEEA
[F, HIEMEARGAG, FFiE—LY AR L
B 52 . ECMO I [R] NIs 3 i 4 2612
SRIMAT 3 4F /DA WFFEIESE —F A S ™, Aitd 55
N7 B — I RGP B 48 HH ECMO SZRER A
W NIs (194 77% (OR=0.84, 95%CI: 0.74~0.96,
P=0.001) F1 & A fF % (OR=0.80, 95%CI:
0.71~0.90, P<0.001) 5 HALAKF . % T
NI RF, Nls BEAAF M AR o3 i AR
16% F120%, BENFET- XK T T 37%.

AL 7] F P B IR (45 Bk, 88.24% )
o BRI AR A A, RO MR R, 1%
WF5E 4585 Pinna % A" BB 258 AL, 5
THFE BB P P 0 SRR e R S T e e S . H
it SB S I E) A IHLGE <R YT, Rl AR
TR B 1 B EHLE] & A AR AR, B ZR AT
THERIIREENG , TR R A R RS S s
[] B A 55 v Z2 500 191112 W0 AR S5 1K A2
fE, OYIRERZE, MM I, R ERE B N
By, KRR AL T R fe . LR
PR 275 5 S5OV I e B B vy A 9

FEme S N P 5E 45 3 B R ECMO /8] NIs
g JEAA oA LU 2 FQAYE TR A 2, B AN ST
AR BEAOL T RIS ASBIFFE I AR 5370 45 S IRl B
PLE 2 BAYER b 3 (38 Kk, 74.51%) , W RE 41
HERT =LA M2 A ZAT R (10 Bk ) . FEALA S
FERTER (8 #k) « MR HMFFH (6 #%) ,
HErR R g5 B A S E Bk, R I
TR F Tt i iy JR AT R T A 2 i AR L, Tl
IR TAEB PR I Bk BOT R FZK, FBaarss ™ i
W ECMO & 48 /i 191 By M 0 R PT i 259 (&4 i
60 min PN ) , AT REEABAF A G IR TG B i
JUAEARSEIFgE M e TSk fanbls (F R )
o B IO AT 3k B K 22 B0 3 W 2538805 1 2538030
J12E Bbn, JF4R AR BE DU HY AU bR 4 ot %
BRI e (9 v, Ry 2 R A A
SRS BB MELAIRAR M, I R T A 25 1 24 ik
I 25 e B W Sk B 25 5 i, R HEREA R K
FEABFSE HE— 20 UESE I R B, B i T B M e Je%

PRSP AR Z G — SR M AR ifE, & O TS
PR Z8 7 56 B rh U DA 53 A o L BT 25 PR 1
MriflE Gid kg, ArTEHEMERITER. At
SR B IR R (10 Bk, 19.61% ) , £%
A AR AR, 5 2018 4F Cavayas 55
N RS AR IS AHDC . BRVE RN, B
mASREIRTIZ R, R, HTHREERZ
BOZ G PR SR & 52, 1] e S 350 A A0 R ™
ARG, XERIGIR TAES IR EE s &Y, LI
PRUEFIIZ W RIBIR YT o EXT SEAL B0 12 H P Ik
ey, EUURIS YT EETRYT, sk A
BA U ) — TR 5 2 W SRR | BT S R M R
% B AR ELTE ECMO K Het fah 254t 3h 112
AN, AT HERE R

ARWFFE Y, £ &K Logistic Ml 19 43 #7115
ECMO 37 £5 A i LR . ECMO 37 £5 19 18] JJL & {5
K ECMO B K B3 J& ECMO ] /] NIs #4257 &
W 2. 44 Hr i, V-V ECMO 4 1 SOFA
PF43 & ECMO 1 18] NIs 59 20 57 /5 B &, 4R
V-V ECMO 4 th FHEA S ad /N, Joikfs ) B4
mUEIA, MELAHE. BRAAr s i M e
TE ECMO HA[a] A 58 5 ) il 54,3743 (OR=6.29,
P=001) , AHBFFEH SOFA PEAME Kyl 7 5 K
RPN G HE B HE TG E W R R R ZE, S
PRI ELA 5 e — 0Pk . ECMO SZRERT I FLAR 7K
S R — R R W R R I PR A, BN
W IE AT, Ryt L kT A A 1 B i 37
PERAS , [ B g R S B o, dfe S A X ABURR 38
HER AL B YL XU . ECMO S #5301 18] LT (6 T 75
SRR KBS A, 5 Pinna 28 A7 BZ5IBAHL,
WHFSE R ECMO ARG 4 h, 58 B9 LR HLEFE
SERCT ST Ak R . WLEHEAE i R B 2R
PIPTFRIBRAE , 0T FRPEAL E #8081, WL T =5
ZAERERAGIR A, WEgSBRIAL, U1 S B 17 6
i, HUARBERRIES, YRS . ECMO ]
NIs 9 16 B PR 2820 W7 8 o 1 932, SR T 2 B0 5%
WESE ECMO #[E] NIs 5 ECMO 2R S K A7AE
FAFENE Y, AE Uygun 28 A" 9 #FZEH, NIs &
A B ECMO SR RO i K B F- (1.5d 24
19%, 4 d} 41%, 6.5d N 52%) , [6BFiZWF5
FE i NIs ZAEBIE R 3 d (BUsth 83%, FEsik
J38% ) o ABFFEH ECMO MK (OR=1.524,
95%CI: 1.022~2.272, P=0.039) , ROC i £&& T
A =0.7665, Bt} 7.688 d ( HURE 77.50%,
FESIE 71.40% ), BCRTIARCIER , AHFoELs R
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FOMAF A I R AE B . ECMO SZHEER B IR IR
TN ANEL 5 AE 2 5O T e S, SR [R] ) 2 L
I B S 335 BN B TCU AR B, [l it AT
FEARMEHERR LA 24 R Z T, 57 I R B AL
RIS S KHBIE R A 58 i — 2D AE e R 4518

Zi LR, ECMO HH[E] NIs A& A /0 5 I
IREKEE, TG IR TAE# 5 S 6. ECMO 7
ARAE R G AR, g A e 7 B0 A T
Bli. fE ECMO FHLET, ECMO BN & 45 B Vi i
Fo 47 I R IS MO TR A TE, B
P A SR JC R AR E I, R IR, 9
DG 2 TR SR AR AT RE,  [R]EEFR FH B
MRS, AT AN SR B R S AT T
ARG TR, ThSRTE B S B SR I
U 25 254k B AL SR mg U FE ECMO 251
[i], FEAE BRI B 3 A I RG i H R A 2l o I
FE I R AR S e, [R5 B UM DGR 5
RNV S7) N - o ) MR T ) DS O T
br, FWRA NI k4, EEARRPREGE. 2L
R If WUEHE A 8, RN A R T, D
UCE GRS Ry o BT ARG el B3, SIAL AT
REA B T/ DR ke A, SR ECMO L 24Ty
T JEEY, RSP, KERE RS,
A SRy S AL PR B B 2 S . AR SR Ry B rh
O BB EAIE Y, 32 T SEPRBE ST MR, &
FEITEAER R ARRE AT, BERas R EA —
FEJRIRYE, SEXTFEARY T PAFERY R ABUA
W7 FHEARH TG W B AR 5 3
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SRR B LA A T 2 T4
LR SR B W A PR 5T

SR, IR, Feek, X H, A &, Ra

M

[HE]: BRY HRERMOIERAR 2L TR EZS YT (VIS) SIERBUR AN, ik dEEerEikit
F 2019 4F 1 A & 4 AT RE NREBEIETAMERATT I 58 MO 2L 230 41, #REEARJF S —4 24 h PERH VIS
gE R BILA M AR (VIS=043) (n=68) | KR (VIS>043, H<54r) (n=130) . @EFlEAH (VIS>54))
(n=32) o 85 BN R K ELPERAERL, FF5E VIS SHUE AR ICU IHE] . ARS8 2 A § Bk
SR K VISTE TSR A Z N R, AL IE TAHSCH 5 &I VISHEIN 143, LA T E S 5.1 h
(P<0.001) , ICUBM#E 62 h (P=0.014) , RJGHEBEAFHIER 0.3 d (P=0.011) . & VIS SrZHA A Z B2 Ltk A 45
A, ROETAHSCHZE R fE A SARMHAMLE, AR S LIUREHTZEK 342 h (P=0.015) , ICU BRIZEK
64.0h (P=0.006) , RJIGHBERIEIZER 2.5 d (P=0.013) 5 SRl ALELYUGEE TS EIZE 81.3 h (P<0.001 ) , ICU AHE
FER: 203.5 h (P<0.001) , ARJFEBERAIZEK: 8.0 d (P<0.001) . £t VIS BRDAERASS 2L E ICU BFE] . HLAGHE
AT TR 5 A BE R [ B

[RIA | JeRMONe; 2L, mATEHLITy; Fa; RIMER

Correlation between vasoactive-inotropic score and mechanical ventilation
duration and hospital stay in infants after congenital heart disease surgery

Bao Rongxing, Jiang Chahua, Gu Xiaolin, Liu Qi, Zhong Xing, Zhang Chongjian

Department of Cardiac Surgery Intensive Care Unit, Guangdong Cardiovascular Institute, Guangdong Provincial
People’s Hospital (Guangdong Academy of Medical Science), Southern Medical University, Guangdong Guangzhou
510080, China

Corresponding author: Zhang Chongjian, Email: zhangchongjian@gdph.org.cn

[Abstract]: Objective To investigate the correlation between vasoactive-inotropic score (VIS) and in-hospital prognosis
in infants after congenital heart disease surgery. Methods This retrospective study examined 230 infants with congenital heart
disease underwent cardiac surgery at Guangdong Provincial People’s Hospital from January 2019 to April 2019.The infants were
divided into three groups based on the maximum VIS within the first 24 hours after surgery: unused group (VIS=0) (n=68),
low-dose group (0<VIS<5) (n=130), and high-dose group (VIS>5) (n=32). By establishing univariate and multivariate linear
regression models, the association between VIS and mechanical ventilation duration, ICU stay, and postoperative hospital stay was
evaluated. Results VIS was included in the multifactor linear regression model as a continuous variable, and after adjusting for
correlated factors, an increase of 1 point in VIS was associated with an increase of 5.1 hours in mechanical ventilation (P<0.001),
6.2 hours for intensive care unit stay(P=0.014), and 0.3 days for postoperative hospital stay (P=0.011).Including VIS groups in the
multifactor linear regression model, the low-dose group exhibited increases of 34.2 hours in mechanical ventilation (P=0.015), 64.0
hours for ICU stay (P=0.0006), and 2.5 days for postoperative hospital stay (P=0.013) compared to the unused group after adjusting
for relevant factors.The high-dose group experienced a lengthening of mechanical ventilation duration of 81.3 hours (P<0.001), ICU stay
of 203.5 hours (P<0.001), and postoperative hospital stay for 8.0 days (P<0.001). Conclusions The duration of ICU stay, mechanical
ventilation and postoperative hospital stay were correspondingly longer in infants with high VIS after cardiovascular surgery.
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The dynamics of perioperative vascular endothelial glycocalyx damage in
extracorporeal circulation

Luo Yuanzhi, Zhao Lei, Geng Hong, Ji Qiang, Zuo Kun, Zhou Kai, He Gengxu
Department of Thoracic and Cardiovascular Surgery, the First Affiliated Hospital of Hebei North University, Hebei
Zhangjiakou 075000, China

Corresponding author: He Gengxu, Email: hegengxu@aliyun.com

[Abstract]: Objective To study the dynamic changes in markers of vascular endothelial glycocalyx layer (EGL) injury
during the perioperative period of extracorporeal circulation and their clinical significance. Methods We recruited 44 patients
carried out cardiovascular surgery under cardiopulmonary bypass (CPB). Plasma was obtained at different time to measure
syndecan-1, hyaluronic acid (HA), heparin sulfate (HS), chondroitin sulfate (CS) levels as EGL injury markers. Time points
were settled as before anesthesia, initiation of CPB, end time of CPB, 6 hours after operation, 1 day after operation, 3 days after
operation, 5 days after operation, and 7 days after operation. Arterial blood gas analysis was monitored perioperatively and blood
lactate levels were also recorded. Analysis of variance (ANOVA) was used to compare whether the concentrations of Syndecan-1,
HA, HS, and CS as well as the lactate concentration were statistically different at each time point. Pearson correlation analysis
was also used to compare the correlation between peak concentrations of EGL injury markers, peak lactate concentrations, aortic
occlusion time, and extracorporeal circulation time. Results The plasma levels of syndecan-1, HA, HS, and CS began to increase
after initiation of CPB, and reach their highest levels 6 hours after operation, then decrease gradually during the postoperative
time, and to its preoperative levels at the 5th day after operation or 7th day. Patients’ arterial blood lactate concentration peaked at
6 h postoperatively and returned to preoperative levels at 48 h postoperatively. Syndecan-1, HA, HS, and CS peak concentrations
were positively correlated with aortic occlusion time, duration of extracorporeal circulation, and peak arterial blood lactate levels.
Conclusion The initiation of CPB can damage the vascular endothelial glycocalyx layer (EGL), which may persist for 5-7 days

post-operation. The severity of injury is correlated with CPB time, aortic occlusion time, and plasma lactate peak level.
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JUE L I B I R Ge e s ()™ A e R
M RAEMESRG; & 1 BUBER NG ; ©BKH 8
#>30 ke/m’,

1.2 RELS R4 ARETHKREFEITS5ARE .
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JK ML ARAS . A4S Bl i it SR S A Wi e .
WKTESTK IR 0.2 mg/ke, &F2FRJE 2 ngkg, K

FEPKTR 0.2 me/kg A1 FEVR ¢ 0.6 me/kg HEAT R
V5, RIS S 50 R A T A R B LGE <o
TEPEAT 250 PN ok 2 o) A 8.5 Fr Do 4
PIAE AR o AR S5 N I o B . R CRE
AN 4~ 12 mg/(kg+h) | B2y KJE 0.05~2
ne/ (kg « h) PEATRRIEZERE

13 WIMEFRAFRKF % TERBNING, 94—
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RARIR (20~28°C) (PG HME; T+ E 3K &
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Mg . PRIMIEER Bl Bk il 425 . (PO, ) ZERFTE
300~400 mmHg, {ARSMEI Ak FF K i S A
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ARG 2~3 ¢« 1. BRFREEE, 28K
RFLONER IR, s ARSI MIEI 5 # B A 100 TU JIF
R4 T 1.5 mg kR TR, ECEOE . 9L
B | A I e, PR S Bk s 2 T W = 3T
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141 R EME FRy. M. B, KE, 4
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1.4.2 I ARAS YA FAS
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SN K B AR 0.5 ml Bk i BIAT A 204
WAL S FLIR

1.4.2.2 Syndecan—-1, HA, HS, CSllE 2 Hi7E
AT CRRESA AT TO) | ARSMEFR TGS (T1) |
RAMIEIREE AR (T2 )  ARJF6h(T3)  RJF1d(T4)
RIE3d(T5) . RIF5d(T6) . RfF7d(T7)
A6 2 R S bkl B 3l B0 ik L A 1 A= Ak
WA, I B A DL, E 3 000 rpm 2
£ 10 min, f# 1 1 000 pL B A )2 007554 7
) 1.5 ml B E M EP 204 1, A -80C
UKFEVR URIRAT, SETR 40— R FH R HK f 2 W A1
( enzyme linked immunosorbent assay, ELISA ) J5ik
Il Syndecan—1, HA, HS. CS B9¥REIIC5%,

1.5 %itFix fFE RS RESAS Rk Y
B+ bRifEZE (Xxs) o, FFIEBSHAZER
FHP BRI MK M (Pos, Pos) oo 43267E
HRHANE 2 0 (%) 1 £R, 205
SRR B Wy 2250 W LR et 22 57, #
P<0.01, WA RWHEA BESITF25, RS
PEEREITE] . S BKBHWTETE] . LRV 5 EGL i
Hitr i Syndecan—1, HA . HS. CS 2 [a] i 41 %
K FH Pearson FHCTEAR R . 45 P<0.01, TN K
WE BA R EG 725, 1] SPSS 26.0 3
(IBM, New York, NY, USA ) #7808 84047 .

2 HR

20 ANZAEBHFEKRFIE A 44 PIHRE, BIAR
Wk WL 1, 4EIR 34~78 %, B 1K 45 AL
16.20~28.65 kg/m’. RAMEFRH} [H] 32~286 min,
F KBTI ] 16~ 181 min, T ARBH] 155~576
min, ICU Bf[A] 2~8 d.

2.2 EGL #HirEMmah A %A M3 Syndecan—1
HKEAEARSMEFR T 6 5 W i, ARSMIEIR S,

J& 6 h ik BEEK, BJ5ZE TR, HERE
93 RAGEE & TARHET, ARES 5 KAhE T AR
K, HIEREER, FEARES T RIKEZIES
K (E1A) o Ifi3% HA. HS. CS A 72K
R W AR, ZEARSMEIA TR 5 B 3
WETHE, TERIMEIRZE R 6 h ik B K,
TEARES | RIFHTFE, ARJEH 3 R
TR, HIM R 2, REH S5 KREARKE 2
AREGTKFE (E 1B, €. D) .

2.3 EGL #4454+ &M 5 £ ) Bk [T B 18] Fe 4K 1
VEERET A 69 % % EGL $i4ibs &4 Syndecan—1 .
HA, HS. CSTEARJG 6 h AW E e B 5 1A MG ER

F1MIMEA T O MEFABERAM —BHER (n=44)
Il PRAFAE Hfi

AEIE (%) 57.50 (51.75, 65.00)
B n (%) ] 16 (36.36)

BRI R (kg/m®) 2237 (2020, 25.02)
FIER S [ (%) ] 16 (36.36)
WD [n (%) ] 7 (15.91)

WAL [n (%) ] 10 (22.73)

ZE R IMAEL (%) 60.00 (57.25, 63.25)

A

FHTFAR 0 (%) ] 10 (22.73)
THEEHTA 7 (%) ] 22 (50)
FHIKIEAS R ES T A [ (%) ] 2 (4.54)
HAth [n (%) ] 10 (22.73)
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ICU ffE] (d)

{EBERTR (d)
AR TME O . 22 B

116.00 (85.75, 168.00)
71.50 (51.75, 113.50)
270.00 (216.00, 346.75)
3.00 (3.00, 4.75)
13 (12, 14)

] CIE2) o FEShkBHE (& 3) HmE &
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PRAMIEERE ] | == 207 K BH T ) B d AR G
2.4 SLBRREZH ST TR ELEARIMEER T
WRIR BT S, ARG 6 h kB, B
B N, EARJG 48 h [FEIEH KF, WA 4,
FL R 1 W A K7 55 (AR SMIE PR )L 3 3l ik BH G
IR IEA DG, WA 5. FLIR M (E /K 5 1 4
EGL 45 5% &4 Syndecan—1. HA, HS. CS ¥k ¥
MAEASE, HABEAR G 6 h iARIE(E/K -, WK 6.
3 itig

M4 EGL /& — 27 55 T4 B 148 DY BE [ R
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BEIRIR . BRI R | SR ACE RS,
308 3 G R A8 AR O L O B P A A A L R A
UM N FTIE R R RIZ" , XFRINE N
R RS R ) JEEEM 0.2 ~2 mm AL 4F EGL
Ab TR B BT RS A 3R Ry
AR AR IR 1, i ) R 30 L 4B P RS e
DI R AEFF RGP . B HE T R 1M A N R 4
BEN RS RS B EENEMR T, 4L
B AR, S, S, Bm - 7
VEVE L SR IURE AN SERE S W, AT 1 gt
EGL 5145 *, I Bil Syndecan—-1, HA, HS, CS
R R AN, PR X SR AR AT AR R L4 EGL
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The management of cardiopulmonary bypass for cardiovascular Behcet’s

disease

Xie Haixiu, Zhang Hao, Yang Feng, Hao Xing, Yang Jing, Hei Feilong
Department of Extracorporeal Circulation and Mechanical Circulatory Assist, Center for Cardiac Intensive Care,
Beijing Anzhen Hospital, Capital Medical University, Beijing 100029, China
Corresponding author: Hei Feilong, Email: Heifeilong@126.com
[Abstract]: Objective To summarize the experience of cardiopulmonary bypass (CPB) management for cardiovascular
Behcet’s disease (CBD) patients undergoing surgical treatment. Methods The case data of 19 patients with CBD who
underwent surgical treatment between March 2018 and May 2024 at Beijing Anzhen Hospital, Capital Medical University, were
retrospectively analyzed. Results There were 18 males and 1 female, and the age of onset ranged from 29 to 53 years old. The
CPB time was (180.53 + 95.12) min, and the aortic clamp time was (122.74 + 41.63) min. Automatic cardiac resuscitation was
restored in 8 cases, while spontaneous heartbeat was restored in 9 cases by electrical defibrillation, and all the patients had a
smooth CPB process and returned to the ICU. After the operation, 1 patient died of low cardiac output syndrome, while the rest
recovered well and were discharged from the hospital. Conclusion CBD patients have a high chance of reoperation, which is
difficult and requires high quality of CPB, and appropriate CPB management provides an important guarantee for the operation.
[Key words]: Cardiovascular Behcet’s disease; Surgical treatment; Extracorporeal circulation; Cardiopulmonary bypass;

Myocardial protection; Blood protection
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The effects of continuous blood purification on renal function, inflammatory
factors and immune function in patients with sepsis combined with acute
kidney injury
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Blood Purification Center; Department of Anesthesia and Perioperative Medicine, The First Affiliated Hospital of Air

Force Medical University, Shannxi Xi’an 710032, China
Corresponding author: Luo Heng, Email: 2350511090@qq.com

[Abstract]: Objective To analyze the impact of continuous blood purification (CBP) on the renal function, inflammatory factors,
and immune function in patients with sepsis combined with acute kidney injury, as well as its effects on microcirculation and prognosis.
Methods A retrospective analysis was performed on 195 patients with sepsis combined with acute kidney injury who were admitted
to the Department of Nephrology at the First Affiliated Hospital of Air Force Medical University from March 2022 to March 2024. 97
patients receieved conventional treatment were included in the routine group, and 98 patients receieved CBP treatment in addition to
routine treatment were included in the CBP group. The renal function, inflammatory factors, immune function, microcirculation, and
prognosis before treatment and 3 days after treatment in the two groups were compared. Results Comparison of basic data such as
age, gender, Acute Physiology and Chronic Health Status Score II (APACHE II score), AKI classification and primary disease between
the two groups did not show any statistically significant difference (P>0.05). After treatment, choline esterase (CHE) increased but
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serum creatinine (SCr) and blood urea nitrogen (BUN) decreased in both groups. The CBP group showed a higher increase in CHE and
a greater decrease in SCr and BUN than the control group (P<0.05); Tumour necrosis factor-o (TNF-a), high-sensitivity C-reactive
protein (hs-CRP), procalcitonin (PCT), and interleukin-6 (IL-6) decreased in both groups. The CBP group showed a greater decrease
in TNF-a, hs-CRP, PCT, and IL-6 than the control group (P<0.05); CD4+, CD4+/CD8+, and CD3+ increased in both groups. with the
CBP group showed a higher increase in immune indicators than the control group (P<0.05); The microvascular flow index (MFI) and
perfusion vessel ratio (PPV) increased, while the peripheral vascular resistance index (SVRI) decreased in both groups, The CBP group
showed a higher increase in MFI and PPV as well as a greater decrease in SVRI compared to the control group (P<0.05); The SOFA
and APACHE I scores decreased in both groups, The CBP group showed a greater decrease in SOFA and APACHE I than the control
group (P<0.05). The duration of ICU stay and the time for renal function recovery in the CBP group were significantly shorter than those
in the control group, with statistical significance (r=5.449, 8.281, P<0.05). There was no statistically significant difference in survival or
mortality rates between the two groups (¥*=1.241, 1.768, P>0.05). The incidence of adverse reactions in the CBP group was lower than
the control group ()*=5.130, P<0.05). Conclusion CBP is effective in correcting the inflammatory state, improving renal function and

immune function in patients with sepsis combined with acute kidney injury, and it can also restore the body’s microcirculatory function,

which is beneficial for improving the prognosis.

[Key words]: Continuous blood purification; Sepsis; Renal function; Inflammatory factors; Immune function;
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o CBP 4T+ = 7K P TR AL (P<0.05) o TR
4.

25 MHALAEER LI JRITET, 4 MFI,
SVRI. PPV BBl 225 (P>0.05) ; /I, W
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KRR 5 TR 4L (P<0.05) o FEILE S,
2.6 CBP Afew HLLALTG Hbix

T BRFENAE B AT S PR B0 P 4 S hdi B
X E
CBP 4 FHLA
FERIEE [
WP (n=98) (n=97) i PH
(%) 56.14+9.72 55.88+10.17 0.187 0.852
51
B (n) 54 50
0.248* 0.619
e (n) 44 47
APACHE Il (4%) 21.74+3.63 22.03+3.71 0217 0.573
JRTERRGE (n) 10 9
MRS (n) 8 11
JHRARERGE (n) 28 33 1.619%  0.805
WP E G (n) 35 29
ILPRFBAEETGE (n) 17 15
AKI 534%
1 (n) 59 64
0.597  0.446
24 (n) 39 33

i CBP: LM G k; APACHE T1: 2 : SRS M (g HE T 43
AKL: 2R * e

261 BUJS W5y iR YT, CBP AL B4l
F 2 MEEIME R F R EITIES M MRS AR T BB L (X £s)

B UiREE bR CBP 41 (n=98) HHLL (n=97) i PAs
CHE

JRYTHT (U/L) 2162.67 £ 274.40 2170.64 = 270.66 0.204 0.838
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t=0.374, 0.544; P>0.05]; 1GI7)5, WiZl SOFA .
APACHE [ F4> FF& [CBP 2H: (8.57 +2.03) 43,
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2.6.2 1CU {F B B (] #0152 fig ¥k &2 15F ] CBP
A ICUMEBERT A (11.71+1.91) d B 2 44
T MA (1730+1.14)d, HAE S ¥ E X
(1=5.449, P<0.05) . CBP 41 & 5 LhREMK 2 i}
[ (12.54£5.14) d IR TH A (6.29+5.23)
d, HAEGIT#E X (1=8.281, P<0.05) .
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263 HiBiRAAR CBPARFE MBS 1. FRMUEIRITH, CBP AEN ' ESE 7 B 24t RLAr iy

3. 6/ H IS0 A R AR FEA RS, JCAET &
L EER100%; HHRARE TS 1A
A 4 191 83 DR R B I TE PR ARG, PRI A BE %6
4.12%, RITURE R HBE, 1~3 DB RHIRA
BeRE ol kA, 3~6 4~ H B 2 il & IR ARE,
PR A BE R 2.06%, 6I7 TG T, 7R
97.94%, PIAAFFRFIET R IR TR I 22
X (x*=1.241, 1.768, ¥ P>0.05) .

264 ARRMN JRITHEED, WHAREE
4B RERIE, 6 HIRYY, 8 FIN M, KAR
1 18.56%; CBP 41 % A= 2 fil T 45 #& %€, 2 fhi] Jgk
Yu, RAEN 4.08%, CBP A BRI K A g
fiX, JrRCEfE, AT ENZ 2 (1=5.130,
P<0.05) .

3 g

B IAE S — PR AN B . 8. SRR
JERE DR A MBAES, e A K %, 7=
KRG LGB RE R OIRES, #
RAETEEAN . EAERY . KBRS, K5
FK2fEEEBEEY, 2 FBEHERERENLE
BAE, MR IR R A E AT RN Y e
MRE & R, A3k AEH R 1 800 J1 /™ ik
BEAERG B, HORAE R WAR &, BAEZ 14 000 A
BEF e M AR A U R A, KRR
PEA BTN, i H ZMEaE, &4 AKL, H
AKI SXfE—2 I E s, B nsET- A . CBP iR
I e e T IURE A 9 AKT H8 2 rh ELAT B A4 07 FE Ay
B, ATASUEREHEERNMEZR, FTFHUERN
WERRE . TEMEER AR & JF AKL TRITH, B
FITfefi ) B4 6 s ELAT ARG A AR AR v S A
AR R R R A B R AR P CBP JE—
FlE L . BiHR, e bR EA r iR .

ARWFFELEH Bon, CBP 241 B HhfeAH e ds b5 7+
1 M RARAKSE Y s T AL, $Em CBP T MeEE
MAEBRF T, AERECE S OIRE, SRR A
FELEIRAAT o TR A e 3 IfUAE S — Fh 4 B P G 4%
KESN, 2 FEOKE RN AL, X 2R
PEA T 2000 B IS 45 B i L, S ECE T
F%. CBP BEfEIE L oREL. X AR 45 7=, dk
5 P b T B AR P 3 22 19 G2 T P 0 SR A P A
Jo U TSR X B R, SRR TheE. OF
H CBP NMUBESEbRA FW I, A RE M HLIARSE L
— M RENNIREE, R RSB TIRE. M

R CHE, (e OIRerI e . R4 R,
JRYT )G M 2H TNF-a, hs—CRP. PCT. IL-6 K&,
Hor CBP AR = TR AL, 3 CBP HIF
e 7 IAE £ P, AT R IE RAEIRES . EAT,
i 2 IfE £ R AR N AR A TR i BE A4 6 BT R
RN, PR REATHYE, CBP AT LARRARX 48 7
AR R, (EATLAAR A9 02 R T 5 A FH EE 0T ik 21
fiir, MAIIAT B TR e fa s .

AHFFTLE R s CBP 4R MR 7T K 5
THEMA, R CBP HTMFMAELE T, 1A
RUGERIETIRE, SR/ R AR -5, MK
BE IMLAE S PR G 5 1 4 B Pk RE I I 25 B AiF
i = A ) R AR X LR e, B
TIfig ™ K. CBP REUS W B ML & i 58 M 7,
IR RAE X IR R0, s e ite. Ik,
CBP 7EIRY7 bR, IR 5 e Tl ohe B 4 fih, v fil
MR B GRE N, SR AR e T ae, $Em
HUARHERGL AP T1 . Ak, CBP i8] RECE IfL
T LS N R DI REANLT IR 414, A Bh T I A 2R
(A, | 1) G2 A ML LE 1A PR %) A FUR $5EVE T
M 3 e DI BE o

WFFEEs R B, CBP 4L N T T K&
A4 T AL, Ui CBP T Meaz ILAE &
HH, NS PR L L A U R A R
Rk o ek AR B RS, A B T ARG
WIREIR I, T U B R AT A B AL 7 2 1 4
SAEFE M, BRILZ AL, DR AT O T RE A
BHZH LUK, B — 2 G R T RE . 1 CBP
A3 o I B 22 4% 1 7K 43 9 T A T R 21 4K
i, PRSI IE R ThRE . JRY7 5 PI4L SOFA |
APACHE T 9F43 TR, Hr CBP 40K T
WAL, KON UAE B HE WA R P EE . ik
KB ATE AR S I Z AL, CBP fE A 2lUh &Y
ELL EAREE ST S i A AR T, AT RS 1
W, MORTCEE B AR R P =R, e
B MUAE B H 5 h L2 48 B DI Re bR sl vy, X2
SEEHSET R EERH 2 —. CBP iR R
AL PRI L AEREELE D, nTLL
WA B DIREREAR A KR, FREIRRE BREIER

CBP JA97 I RBCR R BLAE 48 50 T 1CU B
R[] S B Dy sk S s B] A R A Y A A R RN BE
TR AW A G %25, {0 CBP 418 /R H A
MR R RN RAR, X5 T CBPIRYT & b
FELE G R . ABIFFEAFAE— 2 1 JR R
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CBP 3397 (R AR AR i A A
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L PR PN 232 O JIE R B X e AR B ik 55 gt
MAHARA 5 B 1z s A e RS2 S8R R

| R, Xem, B4, sak, K&

[FE]: B H5ISPOR (SDM) PFREEC TS xR sh kS5 B BAEAR (CABG ) ARJ5 B ZSRMME . A%
Frte D INBEERE RO, Tk AN TS AR KA — B PR e 4532 CABG TSR3, X BR4H 7l SDM 20 4% 110 14l
PSS T NERR AR, TR X B AR 2 h KU AL Sty T $ At B B2 s Uy, Ve R i T R R 15 8h
6 ™~ H, SDM 4z )y £l Miz s SRR SDM 7, DL SDM X AE 2yl 6 S H o MR BE sk MME. A4
HRT 6 A~ H JE P4 A FRARE [ — B A FRARE R (GSES) 1. ARG [ PEfERLOLmEA R (SAQ) 1. MR s R K
OUIRE (AEZEEFRARMING . A% T, ER  SDM 4l 6 M H sk N RIFRN 87.61%, =T xR
[ 52.42% ( P<0.05 ); 6 ™ H JGPLLEE GSES 341 . SAQ PE4r . LVEF K354 A2 T, SDM 134785 % Hi 4l ( P<0.05 ) .
SDM A I W A%°K N 96.55%, 5 T-XFHREA Y 92.22%, {HFLLE SIS 2EE X (P>0.05) o % 1E CABG A XK
JEREZ ISR A SDM B, mI DM iR AR, BEmid i it BEEEF OIIRE . e A s

[ K$2IA 1. FLREIBKZ IR ONERS ; L2l AFaEe; TR

Impact of shared decision-making in home cardiac rehabilitation on exercise
compliance and rehabilitation outcomes of patients after coronary artery
bypass grafting

Bai Xia, Duan Weixun, Lv Xiangni, Zhang Ting

Cardiovascular Surgical Care Unit, The First Affiliated Hospital of Air Force Military Medical University, Shaanxi

Xi’an 710032, China
Corresponding author: Zhang Ting, Email: 3305234249@qq.com

[Abstract]: Objective To explore the impact of shared decision-making (SDM) in home cardiac rehabilitation
on outcomes such as exercise compliance, quality of life, and cardiac function in patients after coronary artery bypass
grafting(CABG). Methods Patients who underwent CABG surgery at the First Affiliated Hospital of Air Force Medical
University were included, with 110 patients in the control group and 110 patients in the SDM rehabilitation group. The two groups
received the same stage I cardiac rehabilitation, while the stage 11 rehabilitation control group were provided medical exercise
prescriptions after discharge based on exercise risk assessment, and instructed patients to engage in home rehabilitation exercise
for 6 months. The SDM rehabilitation group adopted the SDM method for developing exercise plans and providing follow-up
exercise guidance and continued nursing care for 6 months in the SDM mode. Exercise compliance, self-efficacy (General Self
Efficacy Scale (GSES)), quality of life (Seattle Angina Questionnaire (SAQ)), bridge vessel patency rate, and cardiac function (left
ventricular end diastolic diameter (LVEDD), left ventricular ejection fraction (LVEF)) between the two groups of patients were
compared at enrollment and 6 months later. Results The good exercise compliance rate of the SDM rehabilitation group at 6
months was 87.61%, which was higher than that of the control group’s 52.42% (P<0.05). After 6 months, the GSES score, SAQ
score, and LVEF level of both groups of patients increased compared to the time of enrollment, however, these improvements
were greater in the SDM rehabilitation group than in the control group (P<0.05). The patency rate of bridge vessels in the
SDM rehabilitation group was 96.55%, which was higher than that in the control group (92.22%), but the difference between the

HEWH: ERAKFPAAS (81870218) 5 BRVUA I S AH-IBH (2022ZDLSFO1-09 )
EF AL 710032 PiLe, 28 775 R R4 — Pt E IR Be Ol A A EL s
EIE1EE: K &, Email: 3305234249@qq.com
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two groups was not statistically significant (P>0.05). Conclusion The application of SDM mode in home rehabilitation training

for CABG patients can improve their self-efficacy, thereby enhancing exercise compliance, improving their cardiac function, and

enhancing their quality of life.

[Key words]: Coronary artery bypass grafting; Systematic cardiac rehabilitation; Shared decision-making; Self-efficacy;

Quality of life

AR B Bk 55 B MR (coronary artery bypass
grafting, CABG ) /20772 MR . 0% I
A5 D REZ 0 A v e O i Tk Y IR
CABG & SR MTFAR BT HAWHE T, i 2i 5t EE
PR AT O MR A2 2 3R R CABG Iy 7 Ay H
T, EE A FHD 90 TR R R EE O E
J5 52X e o ML H RS LS S . 2019 4R
2 FELO R = 2 1 S L IE B2 7 96 LG il R A2
PRATRE KA LAGERE S Bt 8 O JUE i S B2 7
B B R TR B O IR AR £ S
B B O ERR S Thob AT s Al . B2, K
& 1o JIFE I 52328 Bl AR AT — B IR A 0 I R 52 T
g Y, = (shared decision making, SDM )
SRl - - BAEE S 5, iU B
DAL BEIRIEESE , 5 R E T e R
T B XRG4k i — 2, [ R R
SDM T 75 BH ZE P it o 5548 P 45 B MRS (R4
R PO HHAE CABG ARG P B R IE R,
P, AHIFFE SR SDM X G 2O IE 3 &2 A 5 12 3
MM K M RRE A2 AR RS2

1 #REHE

1.1 —f&FAH H®EL20204F 7 H £ 2022 4F 6 T
2 BT R A — @ BR e 432 CABG TR,
Py AARE: DE AT CABGIGYT; QM4 .
It 5 g it Y TR R, kT
FKEERRE TCONERE 2 Rk, Q4FRR=18 %
@D BE AR, HEBRbR . O IF 8P
H; QMEMN. FAESEIRESE; QMK AR
GpA; @ EBRDIRERER s G B A
K ; @I AT E . SR s
PR EREAE, WK KA 0=0.05, £=0.10,
Zal2=1.96, ZB=128, c=1, #3056k, &
E T P1=0.81, %R P2=0.60, 1154 n=97 {4,
BRI 2R LA 10% ~20% i, BRI SDM 204548 A
110 . AWFGE 20238 ZE A B R 2 5 — [ g 5 B A
PR B UE (xjyy2020192) , HEEHIE I R &
B2 5ATE .

1.2 ik XGRS RE T | sk,

FUAAE WP 2 DR A B 0 ez il 25 . Foe
JE IR T E R A . O 2k, BT
WEEIRSFUEST . RS TE . BNEATINZE, BIK
iz ) BB 5 ~10 min 3% A 2E K £ 15~20 min,
3~4 K /. BERTEER T E . X RE #HITiE s A
B iPAl, PRt B e BEFs s T R, EBENRE
R Esh LIk, WHhREERE %, 1%z
SIS TERE T RERE 8 6 ), Wi
WRINGREAEN, B3a7 1. 2. 3. 6 Mk
FrBEVTEAS

SDM 41 | Wiz s & K B B 2. 128 K
W6 PEA 5 B — 2k T 342 o)) 7 2 il e iz
Sh¥s FHIVIR SDM, JAELE 1. k. O4
@ SDM /N . /NI R 1 4% R EE AR
L AP 4 ZRRH A, N B
SDM HL& M BE RS I, izt fE b
QOMEREAT . BE ARG BE TR E,
YRR O IETFAR M RGN AR A, 4
MEETERT, OF LR SEEAEEE
T, TR E ARG R ORI SRS 2 A,
IEHE N NGEERE . OFERE SRS 4
HREWRE G E CABG J5 THIREE %%, &
FARFEERNARizs) . Pz E. & SDM
T RS 5BE N HRRILFEIT I Rk,
INERL R BRI RORE, B R RS S O AN R R A
YA R B3 o R SO . B R AR IE 2
SRR R R, Sy BT Re & AR Y ) R FLAH
N AL B B B IR T MR S IR X)
RS2, EEXEN R R IR TR T IR AR U
AR AR YR F B F BT, 58
H M RRALRTHS JF e 2 7% . © SDM 7
AN FEBEN TR E B 8, /N B R EdE
T, Wiz shB 7, Ul R O R R A
Wiz slyas B T HL A o 8 BB e 2RI D
EHBEESE 1~3 1 AEH 2k, ZEEH 1K,
WA R T2 BEY T ffe sk B BRI 2T
oL, WA RE SR 5 EE IR EHT
ST RVHE, W BRI S B L F R A .
eSS SDM L 6 S H .
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(H=RENFEOERS)

1

d
HESDM/INE

(AR Z% @@ﬂ%}—w_%
INEEIRENEE )
(usaiz)

HIEEES SR

HEEE

EERES
@ﬁﬁ%(@@%
SDMIBTFELE TR
B 1 YRR O R R
7E: SDM. F:=pusR

it

1.3 WA OBk R iR
188 5 BEOR IR R ZE 3 = 90%; M

T 52 1% 60% ~90% 5 MK T 58 %
<60%. RAFHE= (4 +) /B A x 100%.

QAR RE: ANHAMNMERERLE 6 1 H ERH—
B a R e EE (general self-efficacy scale, GSES)
SO T IEAL , GSES HedE 10 M H, A4
WH 1~4 75, 55 10~40 3, GEor /10 yHisRae
L4573, o3 EoB ) 3 TR AR i o AR I T i
NI NG BERR S 6 A Ja >R FH VU HE (&0 20
HEE (seattle angina questionnaire, SAQ ) VAL,

ARG OLIRRE | OBUR RV | RIAHI

UKARAZBR . JRIT IR S AR, B4R Yy
0~100 733t, Zr8oesy, Az B X ALA D REIR

AHAF . @0TiRe: AU REERE 6 MH 5,
SRR O Bl B CHRINFRRA AR A IR AT )
for I A8 5 20 = AP SRR TN 42 (left ventricular end
diastolic diameter, LVEDD ) . 722 §J 1l 730 %0 (left
ventricular ejection fraction, LVEF ) 7K G i
FiltEl: AJE AR CT Mg % (CT
angiography, CTA ) 5.0 E A, WAL B ET
MBI HF A RAETLE <30% Jifls,
30% ~49% LR, 50%~69% FEEHA
70% ~89% RLRKEAE, 90% ~ 100% H 58 4= %€ .
L4 It F At R SPSS 19.0 B AT
HRL, FFEIES AR GORIAAME + PRifE%
(x+s) R, 17 kG%, THEEORMGIEC B o
Hin (%) 13, R 2 KYEL Fisher KL
I, SFRGORER BRI, P<0.05 RoRES
EEN -8

2 &R
XFHERZH 7 1217, SDM FEE A 5 filkeii, M
RN 5.45%

2.1 neRBABE—HIA SDMAB LI,
SRR . PR AR . AR . et ko AR
B ARETLINEE K CABG 510 5 % FR4H 45 2%
SHTGEE L (P>0.05) o W 1.

22 A EFIRMAM I SDM 48 Sk
MAE B3 87.61%, & T X HE 4 19 52.42%,
P<0.05, W32,

R LIRSS AR H — RGOk

i H IR (n=103) HEPRH (n=105) 2t P1H
PES 0.343 0.558
FBn (%) ] 62 (60.19) 59 (56.19)
Zn (%) ] 41 (39.81) 46 (43.81)
R (%) 59.53+9.21 60.48 +10.14 0.706 0.480
e (4F) 3.66 +1.02 3.73£1.07 0.427 0.670
ARHETEIFAE
ERIILE [ (%) ] 55 (53.39) 49 (46.67) 0.942 0.331
WERIE [n (%) ] 18 (17.48) 23 (21.90) 0.644 0.422
iz s [n (%) ] 15 (15.56) 11 (10.48) 0.794 0.373
CWUEFES [n (%) ] 38 (36.89) 42 (40.00) 0.212 0.645
PR IEERE [n (%) ] 8 (7.77) 5(4.76) 0.801 0.371
PR UIREARAE [n (%) ] 1(09) 0(0.0) 0.001 0.992
SEE MR A8 SR (32) 28+0.3 29+04 1.911 0.057
AT LVEF (%) 57.16 +4.43 58.02 +4.98 1.315 0.190
K7 LVEDD (mm ) 4872 +5.14 47.38 +6.05 1719 0.087
CABG FARHH& (min) 226.97 + 27.65 234.95+35.42 1.808 0.072
Frim A% (52) 2.7+0.4 28+0.5 1.591 0.113

i LVEF: ZAZFHMA%; LVEDD: AZEGFIKARNIE; CABG: jIkshikss: e A
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T2 WHESERIKS HRAEA BERMNELEL [ (% ) ]

AR = 4]
e
by 21 (2039) 52 (49.52)
ok 33 (32.03) 40 (38.09)
= 49 (46.60) 13 (12.38)
R4f 54 (52.42) 92 (87.61) 30.777 0.000

2.3 WA B GSES o tbi  AAIEF, Mgis
# GSES 134 Ioib & 1E22 5% ($4 P>0.05) ; 6 ™A
J&, SDM 4 & GSES 1543 Thimr, & T [R X i
AR (¥ P<0.05) . WLEE 3.

=3 P2 IR SNk 5 A A AR B — i 2 FRALRE T
eEs (4r, xxs)

S Xif HE 2 Ll i Pl
(n=103) (n=105)

Ly 233 +0.44 235+0.41 0.339 0.735

6 ~HJE 2.41+0.45 3.28+0.53 12.750 <0.001

t1H 1.290 14.221

P1A 0.198 <0.001

24 WUEE SAQIFSILER AR, MHAHHEE
SAQ PEr A Y L R E 22 (¥ P>0.05)
6 MHE, PIZHEE SAQ WA 4E e T, SDM
A ARG = TATRAL (¥ P<0.05) o WL 4,

T4 W2 ER S Bk S5 A AR AR H A P HE Pl O 28 R
B RIFIT L (4, x£5)

FH X B4 BARr R\ ¥4 ol P
(n=103) (n=105)
AR{ARY 8137 PR
PNELD) 55.64+436 5487548 1.120 0.264
6 MHJE 6278 £6.01  66.34+625 4.186 <0.001
tH 9.759 14.139
PH <0.001 <0.001
PNELD) 28.83£579 27.66+572 1466 0.144
6 M 7126 +6.55 74.95+6.84 3.973 <0.001
A 49.257 54.346
PH <0.001 <0.001
PNELD) 52.18+529  50.93+435 1.863 0.064
6 MHJE 83.32+£5.83 8547+6.12 2593 0.010
tH 39.629 47.410
P1E <0.001 <0.001
YEIRIA KN
PNELD) 53.41+£1628 55.17+14.16 0832  0.406
6 ~HJE 72.06 +£10.12 87.25+11.34 10.185 <0.001
1l 9.874 17.555
PH <0.001 <0.001
TRIT IR
A} 59.07+6.15 57.87+826 1.186 0.237
6 ~HJE 82.59+9.39 88.23+7.75 4.728 <0.001
1 20.542 28.190
P <0.001 <0.001

2.5 WUNREBWE LA G RE R 4R
177 1) 5 %% 47 5 bk CTA & ¥, B CTA B 7 %
85.09%( 177/208 ), % REZH K174 87.37%( 90/103 ),
SDM 2 Fifi /i % 82.86% ( 87/105 ) o Hirfisf Ba4H 7 491 |
SDM 2 3 {3 H A Il A5 2, P AL AT 4 s L
1 92.22% vs. 96.55%, ¢2=1.555, P=0.212,

NI, W4 H LVEDD, LVEF /K245
TGt (¥ P>005) ; 6 MHIE, Fdlh
% LVEDD /K F-R#A%, LVEF KF-FhE, Hr spm
ZH LVEF /K Fm TXFIEH (P<0.05) o W5,

R5 PHIEZTERSNK AR EE CIRELE (x £5)
XA ISR

i (n=103) (n=105) ‘H P
AEEEPIRA A (mm )
N 4872+5.14 4738+6.05 1.719 0.087
6 ~HJE 46.26 +4.79 45.18+4.43 1.688 0.093
il 3.553 3.006
P{H <0.001 0.003
L P MAE (%)
A4} 57.16+4.43 58.02+4.98 1315 0.190
6 MG 64.27 +3.67 69.31+5.09 8.177 <0.001
il -12.543 -16.246
P1ia <0.001 <0.001
3 itig
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B ik 55 % B R R J5 TR ML A2 E A O s o [ K
LR (2022 ) ) 4Eit, CABG RJ5 14E N,
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MIABFFEAE S BRI 6 A~ H , 455905 SDM 41 i
Hig g/ bA e, (HIEiE8h 6 4~ H J5 SDM 4111
LVEF 7K F 8 T X R4l (P<0.05) , {36 )
MR R B IR

150 B2 2F A 20 R 3 1 T2 A2 45k B0
Bl A B2 A, N SCH E AR TAE P Y &
BRI . SDM BUAE T B 55 TAES FE A=
Jr bR SR IR RO, LR E S5 A
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S E 3k

[1] Sousa-Uva M, Neumann FJ, Ahlsson A, et al. 2018 ESC/EACTS
Guidelines on myocardial revascularization[J]. Eur J Cardiotho-
rac Surg, 2019, 55(1): 4-90. DOI: 10.1093/ejcts/ezy289.

[2] Thomas RJ, Beatty AL, Beckie TM, et al. Home-based cardiac
rehabilitation: a scientific statement from the American Associa-
tion of Cardiovascular and Pulmonary Rehabilitation, the Amer-
ican Heart Association, and the American College of Cardiolo-
gy[J]. J Am Coll Cardiol, 2019, 74(1): 133-153. DOI: 10.1161/
CIR.0000000000000663.

[3] ¥hs5e, JAkE, skEAT, OB E R 0N I8 3K
NPESZ IR ZR (Y BTHERTSE (). R BT s (TR
2022, 14(5): 15-20. DOI: 10.12037/YXQY.2022.05-03.

[4] Feldman DI, Dudum R, Blumenthal RS. Shared decision making.
In: Martin, S.S. (eds) Precision Medicine in Cardiovascular Dis-
ease Prevention[M]. Springer, Cham, 2021. DOI: 10.1007/978-3-
030-75055-8_8.

[5] N . e e o 4 B R B KA A RIT R S A
TERRAT . TRIFEE 2N (1], KRB B2 SRR, 2020,
17(8): 1036-1039. DOI: 10.3969/j.issn.1672-9455.2020.08.008.

6] #/hE, Brds, T he#r. 3L g %Xl COPD & Jf: Jiff 3l ik
R ICU % Hh 3 1 3R 9 20 R 4 B 09 52 e [J]. )1 b =
% BE % df, 2021, 36 (12) : 1667-1671. DOL: 10.3969/
j-issn.1005-3697.2021.12.032.

[7] HEBEEEESOMEREWZES 2 PEOIERE S %
TR 5 #2018 K52 [J]. AR R, 2018, 57 (11) -
802-810. DOI: 10.3760/cma.j.issn.0578-1426.2018.11.003.

[8] rhfelEafey, Wi oastt, R AR I 2y,
SO ME R A SRR T (2020 4F) (1], AR 2R IT
7% i, 2021, 20 (2) : 150-165. DOI: 10.3760/cma.j.cn114798-
20201124-01187.

[91 Mehra VM, Gaalema DE, Pakosh M, et al. Systematic review of
cardiac rehabilitation guidelines: Quality and scope[J]. European
journal of preventive cardiology, 2020, 27(9): 912-928. DOI:
10.1177/2047487319878958

[10] B B B 2 R 20y 22, DU ARV B .
] S B 2 A TIE S A (2024 [ ) 25— 843 [J]. rhAE)
HpR2E 5RA Rk, 2024, 46 (6) : 481-491. DOI: 10.3760/
cma.j.issn.0254-1424.2024.06.001.

[11] Dibben GO, Faulkner J, Oldridge N, et al. Exercise-based cardiac
rehabilitation for coronary heart disease: a meta-analysis[J]. Euro-
pean heart journal, 2023, 44(6): 452-469. DOI: 10.1093/eurheartj/
ehac747.

[12] Corbett SJ, Ftouh S, Lewis S, ef al. Acute coronary syndromes:
summary of updated NICE guidance[J]. BMJ, 2021, 372: m4760.
DOLI: 10.1136/bmj.m4760.

[13] Lawton JS , Tamis-Holland JE , Bangalore S, et al. 2021 ACC/
AHA/SCALI guideline for coronary artery revascularization: exec-
utive summary: a report of the American College of Cardiology/
American Heart Association Joint Committee on Clinical Practice
Guidelines[J]. Circulation, 2022, 145(3): e4-¢17. DOI: 10.1161/
CIR.0000000000001039.

[14] Marzolini S, Blanchard C, Alter DA, et al. Delays in referral and
enrolment are associated with mitigated benefits of cardiac reha-
bilitation after coronary artery bypass surgery[J]. Circ Cardiovasc
Qual Outcomes, 2015, 8(6): 608-620. DOI: 10.1161/circout-
comes.115.001751.

[15] NI, % . O BRI 7R 455 3L o Sy R e e e
Seb O AR O B | SR g J A FRARE 2 ) 7). )11
dt B 2% BE 2 dik, 2022, 37 (2) : 266-270. DOL: 10.3969/
j-1ssn.1005-3697.2022.02.033.

[16] B F 2 MR F 02 AEdL, h AR 200 AR
FOr WA, AR 20 R R 2,
& L ARBNKTS B R AT R I3z g SR i [ AR

(2022 fig ) [J]. HAEBE 244, 2022, 102(36): 2844-2853.
DOLI: 10.3760/cma.j.cn112137-20220715-01554.

(ke H 3. 2024-02-06)
(BITHI . 2024-08-26 )



412 HERANMEIRZe R 2024410 F] 28 H #2254 %58  Chin JECC Vo1.22 No.5 October 28, 2024

« v B a3

DOI: 10.13498 / j.cnki.chin.j.ecc.2024.05.11

S PARREAR R M AR K M ALE A 1]

A case of Para-Bombay blood phenotype was successfully treated by

emergency operation with transfusion of non-homologous blood

5‘(]]7—j£r§‘, ﬂ‘?\ﬁiﬁy }gj ;’/ﬂ’ i%‘%‘

[ R8I ]: KdLmA; AR ESIRRZ; OISR

[Key words]: Para-Bombay blood phenotype; Type A aortic dissection; Cardiac surgery

J& i S i A —Fp UL A, A R R
DA A R 81 A 2 B, s el o 7R P R a5 2T 2
M B3 A ABH BUIR, (HARNIMAA ABH HLR .
TR DL I R R R AR O B, i S i Y
FBE TR BV R AL, N Y A IR nT RE fE K R
Frk . ASCGE—f A B SR ESIF R
SE MY R 22 TR Bz AR R B i 4 v Je R &R
ANEEL N, G FAR AR AT A B R
2, TAB2 JEHEE, Tl e MHEAE
AR B UG R AT 23R DO O
s = e R AR 2 Dy 24t (2024-B013)

1 FmHERE

BEL, 50%, W “ME4 DB A B,
2022 4E 3 A 20 H 12:30 JoHA iFE N 2 K& ds, 17
TOORTIX, WA, JE ARSI, iR
TR IR, R AZ 2 TR 2. 28
KIMA CT M4 818 ( CT angiography, CTA ) &7~
(E 1) . OFEsHkRZE (Stanford A ) , R
T4k, SSLEASINK . ZA80E Nl bk, B
TR Rk, SUE sk AEEEREAR
Qsishk . Mishlk CTA £ILSFH o S B A
@k S kR FERE L, 22 RTRE S P B O WU . T
TG TE, ERFEIGIE. @2 & 45 R
srfbkt, ZIERIEITRE . % ZOSAARBE LA,
P 2 T2 8F F AT Bentall+ 4> B4t + 4 8 %4
A, AR T HLM ARG, S84k K IR IE
SERUASE, IEER O R, e AB &Y, HrifiBAtE,

EEBAL: 430000 R, BOURHE K2 b8 s BUE I G
eSS & e O BESMRE (KRR . RoRAE. AL £F &)
430065 FI , BB BEAEBE (XK )

BIE1EE: RKF, Email: winnieskii@163.com

HOoMELNRIMAS (K 2) ., TREAERERN,
e — R G L ARG, R R A 2k
WA, R EE MR E B AL, TR
Tk A BIZ UM T AR, HINREEERA mA
S/ UL T S, R AR A o PRI ME, AR
Bt I JC i B I A, T A5 AR ) A L) B 1 S
P AR e Cr o, R fE iz B 2 il
T, AR B i A BA R 37 °C 38 SUBL AR A Y
B RIZLANM; B ALK . A UiTE . /MR AE ki
MR, BRI MBS R 2022.3.21 RSMER
i, EE 36°C, MBnEHE. BA 43
ML, 600 ml 3% . 6 U RDLRE, 2 AN
Mo &FFAMmfgma:. B 1750 ml, HLESA I
1300ml, 3£3050 ml. 3 A 21 HARJGZkLL5EEHM
Koty #hseike: BFIMAA: Le(a—b+), 73 WAL
WSRO . AR RERINE] B BT, fA7EST —HI,
TEAEVS OV RIBT —A 5 VR I ) o 5 . &
I A\B\H I A Y) BT A7 7E; Lewis M AY: Le(a-b+),
A3 FERRG . H LA . 551_552delAG hi,
FUT1 JER A5 551-552 AL M E R AG B2
ZE b A TS, MM IETE L AB B, A
B ot AT A ST B S0 DA AL SR, SR FH DR B Y
SN, AB RIS . YR UTTE . /IR ) i i 7
%, 2022.3.24 BHEEAMAUMELEF (hemoglobin,
Hb) 71 ¢/L, AHiMAEAE, ZHiE B A RH (+)
L4012 U T LAS IR S
2 #R

3 H 21 HEHEERIMERLE R, ZiR5 36C,
S —WRHE I MBI 4 B0 B T 4,
600 ml 112 . 6 URVLIE, 2 A/, il
MR, JoANREm s n &4 (£1); 3H 24
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H S UK : e 2 57 B RIPEU LT 400 FT AB
AU . Ve UTHE . /MR, HEERT Hb 71 ¢/L, fi
W5 Hb 82 o/L, HliWiR], JoAs Bl s &4 o

AIF 6 NHEAKIME CTA #275 (K 3) -
Bentall+ £ 5 Bt + 8 RE. FE3hlk.
Tk D N T B2 ar, Kok b B
WS, BT, B, SR b
R R R, R AT, Rt (K38
ki Be ) A5 AT IG R, ELEAHTRI N, ek
Sk REREAL . A2 RTRE S B LR

B 1 ORATKIME CTA
E: ESPkIZE (Stanford A ), BRTCA Sk, AU
SRSk, ZEBE el Bk, EIET . BRE L. Tk,
XU Bk

3 iTie

e S I RY A R R AR, EFRE AR Y
KIRRA CHRICE M 1 0 12000, 2SRRI
FESURAENUAR S WY ThAFAE ABH W) BT, 21400
EAFEE ABH SR, s ENUAR S I AR e )
AAEAE ABH ¥ i), ABH i J5 7621 41 g 1 19 55
Fek W, PRI B I RS I 2 Bl iR R S 0 A1
ARz Y R T S L A O AL, X
MRES FEOZEB ) R P,

i »
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B3 ARJGKIME CTA
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BHEEN, BEEBLE, BEne. SZAORmE R
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JEELRTHIR , EEEHTR )N

E 2 A RIES KR I K LR i A I
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R A BBk SR K Y A 17 0 S 2

H #i Hb TBIL DBIL IBIL LDH DAT GFER ALT
3.20 (A 126 12 3.4 8.6 0 66 22.8
321 (*’io)o 120 37.5 155 22 518 0 40 228
321 11:56 98
321 21:49 86
322 6:00 86 232 10.9 123 423 26 30.6
322 1430 87
323 6:00 80 23.1 132 9.9 373 31 333
323 14:30 78 0

i ARG RRIUR , O KRN &2, A IMASTEARIEAR IE# . Hb: MZ08K 5 TBIL: SARZEZE; DBIL: H#EARLIHK; IBIL: [a#RL1%K;
LDH: FLERIENF; DAT: FIHEHIREMIRL; GEFR: B/NERIESTR,; ALT: WRIREILE
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e T SRk e A I T P R R SR AT H
Pt HI B IR X ( BIEE 37°ClER AN )
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BF, LU AL AHG (HLABRE HilH) ) s
() ABO I P B ARG B ke |24 01 2 3K
MG B2 MG E, KHAE 37°CTFEE g
PUHUH S®EESS, WG B S ve v B RLZT 40
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PrH AR, ARSI FT SR T I v A KRR AR
BERANPTH S, BRI RN R [F]
i P A o, e 2 o S 1 AR A i L SR —
Jonnavithula 25438 T — 11 25 W A9 28 76 3K 1 750 J 3
AT AL R4 AT R S ks B AL AR B ] A
MAE TR R A E M 5, SR, B2 M
TEOLT , AR AR AR i A rh £ 21 30 R Y 248 03K 1
A T T e i AE B 2 o il ALK
fo IS — AR L A R I s, SRR R

I 5 B9 MR MR, Zead A7 all— e A AL L,
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WERR LI 2 B0 5 3k 2R T
IF 2R R S R BT

Hrade, XNGERE, AL, HHEH

[FE]: BR AT RME SO S L R R AW E. 7k mpusemmg (AT) R 2Rk em
TG (AR I AR AP R AE e P . IR RE Sl i R AR 1 AT 245G, TR0 AT IR TR AR (Gl itny AT 3@ v
PR AR ), DI ERARGRE S R A T a 456, FREMBEMAG T a 5 WY RN, MK H-D-Phe-Pip-
Arg—pNa P24, BERCHRAE @B, HATLIAE 405 nm P TMFER. &R BRI 405 nm B A9 2h 12400
FEVEAS AT e, AR R xRS (OBRZREIOERE L) MEEE R -0.01 TU/em® ( <0.05 TU/em®) , FTA 3 Fh
HER L AAEH R 0.29 TU/em®, 0.40 TU/em® F1 032 TU/em” (=01 W0/em®) , FFEH T HARIS B4 SR, X RE &L AL
A YR E B T . EE8 M RSO R I R A B L T S i, AR SR TR R RN Y
1 a B9, dE— R AT B, RZOTEHIFRIRZREYITETE . % B ER A, — R AT LAE 200, AR B e
HATERREAE A | VRS, 38T B DR S S R T R 32 AL Wi e TG

[REBIR ] Wbnds; B0k FRANGHE, PUBtinmg; Sims; AIMNERE

Study on the bioactivity of heparin coating on the surface of centrifugal pump
head by an enzyme-labeled method

Xu Suhua, Liu Jingqun, Xu Chaosheng, Huang Minju

Guangdong Medical Devices Quality Surveillance and Test Institute, NMPA Key Laboratory of Extracorporeal
Circulation Devices, Guangdong Guangzhou 510663, China

Corresponding author: Xu Suhua, Email: 549561374@qq.com

[Abstract]: Objective To establish an enzyme-linked immunosorbent assay (ELISA) method for assessing the biological
activity of heparin on the surface of centrifugal pump heads. Methods The method quantifies the biological activity of heparin
by measuring the amount of thrombin inactivated on the heparinized surface saturated with antithrombin (AT). The surface of
heparin binds to an excess of plasma protein AT to form an antithrombin-saturated heparinized surface (excess AT is removed
through a cleaning program), which in turn binds to an excess of thrombin (Il a) . The remaining thrombin (Il a) reacts with
the chromogenic substrate, and the peptide bond H-D-Phe Pip-Arg-pNa of thrombin is cleaved, releasing chromophores that
can be tested and quantified at 405 nm. Results The kinetic absorbance at a wavelength of 405 nm on an enzyme-linked
immunosorbent assay (ELISA) could be used to evaluate biological activity. Bioactivity measurements showed that the result of
the control sample (uncoated centrifugal pump head) was -0.01 IU/cm’ (<0.05 IU/cm?), and the results of all three test samples
were 0.29 TU/cm’, 0.40 TU/cm’, and 0.32 TU/cm” (all=0.1 IU/cm?), which met the validity criteria of the biological activity test.
The biological activity of both the control and test samples was considered to have passed in terms of their biological activity
levels. Conclusion By quantitatively testing the content of chromophores released by thrombin peptide bond cleavage using
an enzyme-linked immunosorbent assay (ELISA) reader, the amount of Ila reacting with heparin coating can be obtained, and
the amount of AT can be further inferred to ultimately calculate the biological activity of heparin coating. This method is easy to
operate, allows for simultaneous measurementof multiple samples, and has fast detection speed. The characteristics of requiring
small sample size and good repeatability make it suitable for quantitative biological activity detection of heparin coatings on the

surface of centrifugal pump heads.
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BEEE: BIME, Email: 549561374@qq.com
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Extracorporeal membrane oxygenation

PLEE IR Z AR TEIRSIME A A (extracorporeal
membrane oxygenation, ECMO ) &%t O8N &
M, PUBEMLIRJE — R PR B AE TR
JEMRIE, T A IR 2R B ) B A
B, BERRARGE P A R R AR A

AR R E R IR . BT Y
R 5 Z T E A Medtronic 23 &) 1Y Cortiva BioActive
Surface 1§3)2, Terumo 2 H] [ Hepaface % )2, Xenios
/3 H] Y Rheoparin %255, R IR)ZTEIR KL H
O 2 BIIE S RE A R/ AR AE Y & A B, 4
1o PR TT AP ML VRAR 28 ™, DA A A S
P BALFITBELE T 0 (H ) S R A R
T g5 1 WA M RIVEH], Ruhao Zhang™ %5
N SRR R R AN IR IR 2 — AP IR G 4
B, WX AT R R ZUITRE R LR EHT I |,
RIZIEIEZ VR Z R M AR RGBS T A A G 1Y)
HIER, JF W THEMET], 358 1A
Y IR AH 251 . Maquet 1 Xenios WIS 45 H H#EH T
Bioline!" Fll X.ellence 1227 i, 17 ks 14 46 (AN
RS, BEASIFRAES ARILHE, kB
AYEERRCE, AE, Kengo Manabe!'” 25 ABFST A
W, FE AR SR ZE ] LA i MR
FBTE B 7w bi_E iR

WE AV RAE 5 R R B e A R
TR JZ AP B, g 17 i e AT BERL
AR 0 L, TR R AT T A T AS
AT, T ER T R R A P e 3R TR SR Y
FFE X PLEEMiEE (antithrombin, AT ) AYUZIKCHT /7 8%
Xt R AL 1 R T ORI . A SR TR A
BOFAE A B, R I I R T, A T
07 1 A IR 2 R T 32 181 5 1 AT 2375 14 B i
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1.1 EZMELEA Y (Multiskan FC, 3%
) ; feimXiRA % (VORTEX 3, € ) ; pH
7.4 0 =R H RGBT AR (Trizma, Triz,
Sigma-Aldrich, ) P37 B 151.6; pH

8.3 1Y Triz, V314> 7 itk 135.4; & L I 6000
( polyethylene glycol, PEG 6K ) ( Sigma—Aldrich,
F [, Cas 5: 25322-68-3) ; A4l (M Ak
SRR 5 BER CMNAEERRTT ) 5 RN
PrifEih 9.5 mg ( SEEIZ5H0 ) 5 BEMLAE 1000 HA7
(HT1002A, EnzymeResearch) ; AT 7.371U ( 1 mg,
HAT, EnzymeResearch) ; ZF I35 H & H (bovine
serum albumin, BSA )( Sigma—Aldrich, FEH, Cas 5.
9048-46-8 ) ; HEIMLE A (LA [thrombin chromogenic
substrate, CS—=01 (38 ) ] (HYPHEN BioMed,

5mg, BOIOPHEN ) .
1.2 BARAUR XAt B INLEET & A IR e
(20£5) min WXSHEREEAT 20 AT . ShARMOGEE .
405 nm; MffA]: 3.5 h; MFEIE]RG : 30 ming %K.
WK HRdh: JF)H; WA 25C,
1.3 bRk
1.3.1 ZEoPiRBECH]  vhpEZE ik (0.25 M NaCl) -
¥ 14.61 g EALENAE T 1000 ml 5T /K . Triz
ZEh 1 (0.05M, pH7.4) : # 7.58 g Triz fHik
T 1000 ml 5Bk, P pH A 7.4, %
W 1A (0.1 M NaCl, Triz /il 1) : ¥ 584 ¢
NaCl ¥ T 1 000 ml {4 Triz 2% #p ¥ 1 %, Triz 2%
P 2 (0.05 M, pH 8.3) : ¥ 6.77 g Triz fhIARWE
F 1000 ml £EF/KF, JE7 pH (N 8.3, Zup
7 1B (0.IM NaCl, PEG 6K, Triz ZZm& 2) : %
5.84 g NaCl F1 2.0 g PEG 6K ¥% T 1 000 ml f) Triz
SRR 2 . R 1C (0.1 M NaCl, PEG 6K,
BSA, Triz M 1) : K 5.84 g NaCl, 2.0 g PEG
6K. 0.5 g BSA T 1 000 ml 1Y Triz ZE 0P 1 .
2% wh ¥ 1T (0.125 M NaCl, PEG 6K, BSA, Triz
ZEohii 2) » ¥ 7.31 g NaCl, 2.0 g PEG 6K, 0.5 ¢
BSA T 1 000 ml (1) Triz 25 2 b, ZEvhii 1H
(1.5 mg/ml fiF2, 0.125 M NaCl, PEG 6K, BSA,
Triz Z vp 2) « 4 0.15 g 3l FF R % T 100 ml
P 1T o G2k 2[0.05 M Triz (pH 8.3) ,
0.125 M NaCl]: # 3.65 g NaCl 1 3.39 g Triz ( pH8.3 )
BT 500 ml KoK, TR M (pH9.0) -
# 0.28 ¢ NaOH, 1.06 g fifl i§ F11 0.07 g NaCl i T
100 ml ZE7Krh, 8757 pH {E°4 9.0,
1.3.2 RO TAERBEMHS B 10 ml ZZohik 2
JIA 2 mg CS-01 (38 ) #E Il fiff & ()5S ) il 45 4k €2
TAER W
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1.33 AT HWAHIE Kk & AT InAGE SRR
MG R 1C T, il 1 TU/MmI (1) AT TAE
W
1.3.4  BEIM GRS R A A5 A e Rl A
YRR R 1C il EE A 90 TU/ml (1)
EEIM S 7 W K 1.0 ml FBE L FEAE VAR S 14
ml ZZ 0P TH BRRIR G, PR (25+2) C, il
R E R 6.0 TU/ml FIBE LB T/EE R fH
6.0 1U/ml & I fg 2 i) TR W Hl s pnifeth 2, H
ZEoh IH B2 LV N UREE(E: 6.0 TU/ml, 4.0 TU/
ml. 2.0 [U/ml #1 0.5 TU/ml.
1.3.5 ATIEE M 3 DK A 1 AS3Z 3600 IS
(LHEBEOEEL) LUH—mEk, 0o
FEEFH T4 048 Sk R o FESE 5N 10 rpm A BERZ TR
4% FJH 0.8 ml % 0.25 M NaCl 75 48445 35 R
(5min) o SRIGFEREHEN 10 rpm AUTEFR A 4% L
FH 0.8 ml 25k mpge R~k 1R (1 min) o
T o AR T AR v I B kS AT T 5% B
&, EEIRNFER S5 AT TR o

# (0.25+0.015) ml f9 1 TU/ml AT TAEIE
FEICEIRE b o 1 NS, I FH 38 11 B B oK o, SR
Je 3R 10 rpm BYBERF IR & AR B & 3k 16.5
min, MRS —SBR BB I ) B AR5 T
RZZ WL, ANOIERR AT W W R IRE
BESORTE R, e 2 MR 1A W VR 1
min, JHVEERHIE VRS RHET . FEQREL T —2P
DA Co B S P R i A 5 FR A
1.3.6  EEIMBRIETE M A 0.4 ml /) 6.0 [U/ml
e I W PR EVA TR, I OB 0 5 100 B 55 R oty o
s R AR (. 20 rpm) 7E% T W & i
[T 10 min. K 498 pl ZZ ok 1B s HNE) 96 B ALk
WA IS L. SRIE, ok AR Sk R I 1Y)
127 ol B 0Ll T I S I 281 25 A 9% i 1B AR
fLr. 228 b R IBCRAE S A2 RTR A o
1.3.7 WY 0.4 ml BIER 2% phii i A Sk
I H P 171 B8 55 45 S s o (P IR G 4% (7%
e 20 rpm ) FEEE FIEE HHLM 10 min, HE
JE bR IRZE RO S R 2 A LB T
KA.
1.3.8  {EHME 5P 1.3.4 H14 8 100 pl dnifE
i (—2=0) INATEIRZ 96 FLAR AR FLH
FE25 CTWHE 5 ming SR EGHR B AL
B, FKF 1.3.2 H1409 100 wl 00 M AFH R Y
Lo RIETERG XA T BN T, [ 3)
M GCEERERAE 405 nm P T IZEELR .

[EEE, B 100 wl /9 3 AR 1 A2 3%
mag (=0 ) BIRERINGE PR 1B BN
WIERD 96 FLAAYIE SFLH, FRBARUE T2,
i Fsh AW R AE 405 nm PR E2BFLR
BT EAR E S, SRS IEEORE A o BRI O
BS80S Vmax JE17 HEHE,  LABHA A2 FE 5 A0 5E I
B B
2 #R
21 shBairfws RIS ROGERERTD),
27 i) VR 1L A v VA BE 5 A0 b sl ) 2 W JE S
PHEMIARHERZE CEEULE 1) o

R BRINEERE 585 B0OCESE I E R EIT 2

BEIMERRIE (TU/ml) WG fmin SEXE (V)

0.5 1.60
2 5.50
4 11.10
6 22.50
. B A AT T 2R
y=3.72x-1.46 [ ]
R*=0.96

20

o
1

ABS/MIN ¥ V

%ﬂuﬁﬁﬁeé (1U/ml )4
B e O AR I 2
22 AdpFWi A RS ENE A E, @
o B I s O o 1 R P R T AR B 1 AR T
B ik P AR R BR DL 1 RS 2] B 2B 3 LA
I EL

, MR (1U)
e = R I A BT, (o)
B= (T (Vmax—ib) x Ty AR )
SA

B=EWiEHE (1U/em®)

Vmax= Ff i R ERPR x 1000

b= ARt B AREE

m= FRAfER AR

T o W BE = FE SRS I v 3

T s AR = FE IR I Bl AR

SA= YIE 5 B S 5 MR k) B R AL (em®)
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23 ZRHE

231 JRHE st skl AT AT R LR
IS () BE B AL, Ok B Ak S AR WU R R 2 R
SEAMFE LY S, FRELERE (53R
Ay FAERE S (REM 1) 4563005 1M
KEAATHE A, ATEH SRR mL G,
B YR} B At T T H AT B T . AT 5 R R
FIRFZE LA T3 AT IR ARL, T s e
MEFHF T a (F I a) ARG, GRETEE
B AT J5, %E I B K % H-D-Phe-Pip—-Arg-pNa
e, RBepuh A, AT LITE 405 nm FiEfT
M

232 EEMEGKIEERE  ORMEGHEIER +AT(L
) [ REEEAHFER - ATHAT (id8) , R
Bl 21, QiR LBt Y AT: [ %
25 A ER - AT+ BEIMEE (225 ) — [ BEMLES - AT]+
BEMLAG (FREE ), UL 2 vh 2; OBEINMEG (FR )
WL Ha FR5PE R AR E; @Y + Bl
— K + XS AN o

A
/ &

>18 ¥&

B 2 JHFE e I A AIEE ML AES 5 DR A

233 BOPAGTEHE Al R L A A
(XFTSHEEARNE ) MIRK, 7E 405 nm AbTNE: . IKEEH
H-D-Phe-Pip—Arg—pNa, X ¥ Ifil B 54 45 5 1,
3 38 B B I T A AR s AT i € A

234 AEPREHEGE R ARG RO RS (A
WRIZM ) BZE R g (-0.01 U/em®) |, £F
BRS04 B AR . B AR AR A
FHE 405 nm B3 1 F WO CREPEAS A= 0 1
M Z55UE, T 3 Rt i 09 38 1 25 58 43531
=0.1 IU/em®, A= #)35 1 =0.1 TU/em® B L3250 4
PUAE I, SRR 2.

R 2 REAMIFRRE YT A4S

s mA (em®) W (Vmax) S5 g/ R
A 1 7.38 0.40 0.29 B1/E0)
PR 2 5.48 0.25 0.40 Bliifus
Hid 3 6.80 0.20 0.32 Sliibus

3 itie

BATHRME YY/T 1492-2016 g )2 FaE T
G 7 3 2 AR AR o 3 A PR A E o ) T ik R AT
Y PV, KRS R AR o R ik
(' Smith 72 ) Sk 02 ARHIT BRI I 2 RN A4
BRI R FR & 22 gesh, A E P
SR AR AW % 04 PR R e 3 e ' B R A T
RIREMRE, LR SR80 ik 5R H
EV VIR 52 ) 19 5= i R LLL N7 08

AW 5T T T — ol A S A 0 R
kR AEYREMIE, 2OnE R TAEYIRY)
2P ARk 4 [ 2 B P i T R SR
T CEFEImE: . BEcE) - mRIE .
W20 . TE AL I 1)k b, B R
SETHAR S, PR ek, HEBR T L5 Bk
YIS PR 22 5 P ARy i 5 R TR AN 1 AT L
S CCEE T E ik A, AH IR SR AT LA AR AR
WELL R BRI RS ) AEAS i LA A T 0
— UM AR FEAS RN B | R LA D |
MRS, BT, EPR A IR
ARIBE IS T] 3 () SR 34, HLrp 2454 2020 4F Rl
S 2L RO 24 LRSI T AR RS R T
NN O

SE
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Research on the evaluation of circulatory kit technology in extracorporeal

membrane oxygenation

Luo Qingfeng, Huang Minju, Cai Nana, Wang Jing, Yang Pengfei
Center for Medical Device Evaluationg, National Medical Products Administration, Beijing 100163, China
Corresponding author: Luo Qingfeng, Email: luogfl@cmde.org.cn

[Abstract]|: The extracorporeal membrane oxygenation (ECMO) circulatory kit can partially replace human organs through
extracorporeal blood gas exchange, performing blood oxygenation and carbon dioxide removal to relieve symptoms and prolong
the lives of patients with heart failure or respiratory failure patients, which has played an important role in the fight against the
COVID-19 epidemic. At present, there are no corresponding national standards, industry standards or guide evaluation documents
regarding ECMO circulatory kit. In order to meet the demand for this product in the clinical treatment and accelerate its clinical
application, this paper focuses on the key indicators of product effectiveness and safety, testing methods, risk control measures,
coating research, and applications from the perspectives of performance research, technological development, and testing. It aims
to promote the development of domestic products and to better cater to clinical requirements.

[Key words]: Extracorporeal membrane oxygenation; Validity; Safety; Coating research; Technology evaluation
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Detection of regional oxygen saturation in cardiopulmonary bypass based on
near-infrared spectroscopy
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[Abstract]

(CPB) are crucial for ensuring patient safety and favorable outcomes. The detection of regional oxygen saturation (rSO,) based

Real-time monitoring and management of patients’ hemodynamic changes during cardiopulmonary bypass

on near-infrared spectroscopy (NIRS) allows for non-invasive, real-time, and long-term continuous monitoring of rSO2, which
has been widely applied in the clinical diagnosis, prognosis, therapeutic efficacy assessment, and neurorehabilitation processes
of cardiovascular and cerebrovascular diseases. This article will review the basic principles of NIRS, common oxygen saturation

indicators, and their application in cardiac surgery, aiming to provide useful information for the prevention and management of

complications in patients undergoing CPB.

[Key words]
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Cardiopulmonary bypass; Near-infrared spectroscopy; Regional oxygen saturation
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The research progress on the basic elements of the enhanced recovery in the

context of cardiac surgery
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[Abstract]: The application of the concept of enhanced recovery after surgery ( ERAS ) in cardiac vascular surgery is still

in its infancy. This review classifies and expounds the main measures of perioperative application of the core elements of ERAS

in cardiac surgery, including preoperative, intraoperative and postoperative periods. At the same time, the application of ERAS in

minimally invasive cardiac surgery and its influencing factors, related outcome indicators and future research prospects were also

summarized, aiming to provide guidance for the implementation of ERAS in perioperative period of cardiac surgery.

[Key words]: Cardiac surgery; Enhanced recovery after surgery; Perioperative period
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