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Short-term effect of transfusion with packed red blood cells after cardiopulmo-

nary bypass:a retrospective analysis based on propensity score matching
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[ Abstract] ;: Objective To study the short—term effect of transfusion with packed red blood cells after cardiopulmonary bypass
(CPB). Methods Clinical data of patients with transfusion of packed red blood cells after cardiopulmonary bypass at Department of
Cardiac Surgery, Guangzhou Women and Children’s Medical Center from January 2017 to April 2018 were retrospectively analyzed. Pa-
tients were divided into group A or group B according to whether blood transfusion was administered or not after CPB. Propensity score
matching method was used to match the general clinical data. A total of 90 patients were analyzed with 45 cases in each group. Results

In the study, the concentration of hemoglobin and the hematocrit on day 1 and day 3 after CPB in Group A were higher than group B
( P<0.05), as well as the concentration of red blood cells on day 3 after CPB ( P <0.05). N—terminal pro—brain natriuretic ( N—
proBNP) in Group A was higher than Group B ( P <0.05) on day 1. Compared with group A, patients in group B possessed higher
blood platelet concentration ( P <0.05) , shorter duration of cardiac care unit (CCU) stay ( P <0.05) and less hospitalization cost ( P
<0.05). Conclusion The blood less postoperative management after CPB have many advantages: higher platelets concentration, shor-
ter duration of CCU stay, and less hospitalization cost. It is a safe strategy and worth promoting. In clinical practice, unreasonable blood
use still exists. Therefore, it is necessary to renew the concept and strengthen the cooperation among all departments in the perioperative
period to reduce the unreasonable blood use, so as to save blood and protect patients.
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B LR SMIEI ( cardiopulmonary bypass, CPB)
OE BT AR PR 48R 2 2% G005k i 2 LA K
CPB i 8 R A5 S AT, AN T it £ 3 o5 2 4 T PR AT 20
M, S LCAn i EAR AT LR R L B B s
JE, S i SRR T, (H ) it (A8 L i 7R AR 22 g I
ANREFIFRAEZ T, BE%E CPB BORRY AR, &
FIBGH , B4 LTI CPB 7 iy St f it 1 w]
AE. M1 T FER W IR R [N 5 A2 7E 1L CPB -
ARIGAHRA T B LEE LI 400, AR B 7E LR
T CPB A Ji5 o 75 i 1 2 A 21 240 i X e R v 0 i
bV NEPSE T2

1 #MEHE

1.1 ArRxrs 9IA20174F1 HE 2018 4F 4 A1E
ABEAT CPB T A K 3 4 i R 35 R 1 |8 L
(R IG DR B2 kL, 40 A bR HE . CPB B[R] 5K #E4T 5 14 %
i, HEERFRIE : 22 TR HIRABEAR A A% 1.
SRR TR TR, RYE CPB S HLE & 75 i
TEEAEIM A P R A 4 (n=45) ;K
W FEAAINCA B 4l (n=45) 3 i i a) DT RV i e
— R TC B 2R E AL, BILRFESHILE 1,

Fz1 BEAREEZELW (n=45)

ENEES 37100 A B4
Ji 1B kAt (ASD) 6 9
G B B (VSD) 18 22
& PUIRAE (TOF) 4 2
A=W H (DORV) 0

F K Hi7E (CoA)

P33 & IR BLR (CAVC)

PR L Ik 325 | L (PAPVC)
e ANl bk 5755 1 ( TAPVC)
TR R (MT)

—_ = O = =

(3]

F: Bl R O R (AS) 3 0
F BRI (AL, VSD 1 1
JitiZh kg7 (PS) 3 1
REHE L EE(SY) 1 0
B (Ebstein) 0 1
KIFBIKT (PTA) 1 0
IR A 1 1
i3l ik 1 8L (PA ), VSD 2 0

12 JkEL5 CPB 7k MW4LHEJLREIZEE 4~8 h,
K 3~6 h ARHT 30 min JLAES TGS 0.01 ~0.02

mg/ kg, BIITREIRE R A2, TS 2 mg/ke,
FISKIE 1 ng/ kg, TR BT HH 2R84 0.2 mg/kg H ki
ST RERE R T 2% L BB 4EFR RREE, CPB
PN 0 BB ( Stockert S5, 72 [ ) | =48 A 45
(Terumo FX05, H 4; MAQUET VKMO1100, VK-
MO3100, f&[) , 7ML L A B .C B (FERL
IR, T, R B UE#F (MAQUET BC20, 12 [H;
SORIN DHF02, & KA ) o O WLPR 47 ¥ e ] B 357 ¢
PR3 ( CUSTODIOL. , 748 [ 5 i {2 1 24 ) sl 4
ORGP B (RN BRI A R A A .
e RS PR AR VR S (4 T RE, L Z B 25 L A
R D) HEAE B i i 7 b R HE S, DUF R
20~30 mg, FiREE 60 mg/kg, IR 1 mg/kg,5%BRMR
B 5~10 ml,20% A 8 (RFE DMK, SEEIZR
FEDUMAE DI 254 BRA ) ) 50 ml #i s, 5 CPB J5
FEWLES TR A MIRAT AL ITAOF: h BRI S A= A B0
[l PIRZNAN

1.3 Az CPB AR YL M L 4F (hemato-
crit, HCT) <0.23 B sk ] DL AT —A5 i RE i 3 PR AT
0. D Sv0,<60% ; @QFLERHE >3 mmol/L; i
FIAX(BE) < =3 mmol/L; @5 Ak B AR B <22
mmol/L, CPB Z5HOKE a1 A 4% if iy 13 5S¢ 8, #5 HCT
SRART 0.27 MIFELL 40, HCT=0.27 B, B
I A7 0% 1 24 e LA 5 e 8 i s 5 0 A, o D
£ HCT B0 2% JE 5 1 AR 2L A

1.4 MEIRAF  RFITORME AR BILA—BIE O |
LRI 2 2140 (red blood cell,RBC) | IfiLZL 5 F ( he-
moglobin, Hb ) . HCT, [ 4l }§ ( white blood cell,
WBC) kLA g Ik B 48 B | /R T 5% ( platelet
count, PLT) ; L4047 : HCT | A  FLIER ; 5 D6 .
AR C SN B T RS 2R | TN 2 R 2 R i g (al-
anine aminotransferase , ALT) . K[ T& & & I =
fitg EHLLER | EIEMLLER | A IUE ;B i)
i « #50 J DT (V0] 50 3-8 ot D o ] 56 i b i)
FEI B in Ak LU A 21 4 2 1 5 2 R i i M i
(N-terminal pro—brain natriuretic, N — proBNP ) %
ARG $E . CPB B[] | 3 3 ik BHL T (aortic cross
clamp, ACC) Hf[i] CPB 4 B[] %% i v Je 45 CPB
BF I f5F CPB i R B AR 1) 22 i A e i, AR5 R
FAEPEE AR NS i AR H K
SRS E R s R E S H S — R
EEIMIIRE ; RESHE — K 5B = RO DIRE; KRG
— KB N-proBNP ; .0> It Wi $7 % ( cardiac care unit,
CCU) JE Il A i v o

1.5 %tk JTABERRM SPSS 24.0 B #4T
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Gt . AFE IS0 BT K LU B i of
28 (xs) RFTR LR S REAS o K30 TR A, 2
N FEBER T REAS ¢ K56, TS IE S04 19T
R T T O Y BRI B R THEEERHA
WRFIN R R IR B T He s, DL P <0.05 &
NGRS

2 & R

21 BIL—EFHAMeEFSERLER L
CPB T A4 i 5 4 o E B F A LA & 98
AFREEIL 189 B, ] P 1F 4 VE L AT, A 4L
FERAEC WE T T AR R 73 9% 9F 53 (RACHS - 1) [
CPB HHCHT R ¥ B & & F B 4, 2 1) 4 9F 43 DT
it Xt RACHS-1 K CPB AHSCHT A1 #E 17 VL, HEFBR
TCLVCECIR ], e A A 2 B 4144 45 1], P 4H
— TR (R 2) B A IV R A 2 R b 2
SYHGIHEL(E3),

22 1% CPBJEHEAhf 15 ZEBILTFARE
HFEALOAE0.2~2 U/ T 18.2 U, Hrfs A
F CCU PR 40M . 35 4B JLT CCU 32
LA 0.5~5 U/, 391 46.3 U,

23 WA EILE R bbnligirris BILKR
JE% 1 R RJGH 3 K Hb HCT A #4135 T B 4,
PLT R —K B = KH¥MET B 4, 5SHNARAT
P & B, ARG 5 — R AR, RJFHE =K
ERHT B TOM 822 55 A AR5 5 =K RBC ¥

ERERET B A, HARMIRA R AT 2% 57,
BEIMLIIREMAJE 4 A S — K] I 2257
JHE DI6E S N—proBNP : AR J5 55 — K Y N-proBNP
ALT A s T B 4, RIFH—K = KHRIER
HIA LRI To 25, WK 3,

2.4 RE—FEFAE WI4UR LA B 2k
KA EIFRAE, BITCAET B, A HARJF CCU 15
B IFE] B A B 2% 0 .25 T B 4, RS PRI AL B
R S A B ) JE 22 7 (K 2) o

3 3

T AR B o B () P A A6 St TG It CPB F
REH BRI GO, LA 189 BIFF &4, T
CPB AR J5 4 Jo ki i B A7 L 7F RACHS—-1,CPB A&
A IE] AF 8 AR 45 T A B 2% 5%, T Redlin 48 A
N Matthinas A BAHF 7€ ¥4 5 7 44 55 1 3 2 Jhk RH 147 Bt
[ P NP 7S b v N O N O G i s A R N
PRV 43 UG FE 325 0 328 1 — PRI R 9% ek 38 T 22 S5 1) AR
= LA e

N-proBNP 3= % iy (> % BE 57 B A2 4, 5K J7 i A8
oW —Fh 2 ik, oA 5 s RURER™ . 258
SCHRIIUESE N—proBNP 1] LU W 56 0 I 8L
NS Jaa iy T DORTE R (0D A VAN L N AT D SRR
REA 2 LM WG, A B IR pEs ),
2013 3 FELO MG 4 2/ 92 ELO IR 2E 2000 1 i 4
FEAE R 1Y . N—proBNP HI BNP f946 04 B T &

F2 BILNEDL, CPB MICEHE KA G — Gk (n=45)

HH A4 B4 P18
B/%(n) 31/14 28/17 0.508
FARER(H) 39.35+33.16 48.82+35.71 0.196
R (kg) 13.26+5.79 15.02+7.14 0.203
RACHS-1 1/2/3 %3 (n) 5/28/12 9/24/12 0.548
CPB I} [&] ( min) 79.82+45.75 69.78+32.76 0.073
ACC 18] (min) 38.56+17.72 37.36+21.86 0.286
%l By 8] ( min ) 24.16+16.93 21.40+12.76 0.872
CPB & & (ml) 454.44+261.30 525.78+295.68 0.674
CPB ] R & (ml) 100.89+137.91 123.44+132.95 0.432
ARG M EE S A (ml) 186+149.82 138+97.36 0.005
RJF CCU Il (d) 2.04+1.54 1.27+0.75 0.003
ENELGIRE TG )) 9.86+13.63 6.72+11.91 0.083
FEBERAL () 13.51+7.25 11.91+6.44 0.272
fEBESEH (T7T) 5.87+1.67 5.07+1.18 0.009
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R3 AEILE MBS R LA (n =45, x4s)

S| A4l B4 P{H
BB HCT 0.33+0.06 0.34+0.04 0.432
Hrh HCT 0.22+0.04 0.22+0.03 0.970
#5HLE HCT 0.26+0.05 0.27+0.03 0.076
iR CCU 24 H HCT 0.31+0.06 0.33+0.06 0.092
HHi PLT(10°/L) 296.96+128.28 317.33+87.62 0.381
ARIFH—K
HCT 0.35+0.04 0.31+0.03 0.000
Hb(g/L) 117.36+5.89 103.60+12.00 0.000
PLT(10°/L) 222.53+87.58 269.09:+86.56 0.013
RBC(10'2/L) 5.36+5.89 3.93+0.53 0.031
N-proBNP (ng/L) 2 648.35+1 633.11 1 676.46=1 321.90 0.003
ALT (U/L) 23.67+10.53 19.59+7.41 0.040
RIFHE=R
HCT 37.39+4.18 32.62+4.32 0.000
Hb(g/L) 121.20+14.42 103.81+22.71 0.000
PLT (10°/L) 243.23+100.37 302.39+118.99 0.021
RBC (10'2/L) 4.92+1.84 4.05+0.64 0.008
ALT(U/L) 22.69+19.11 20.85+22.44 0.75

P ) 3 v B8 WU A FIRA S i e AR, A
IR BAXSE 415 8] 5 KAk 0o E T AR jB LI 58 & 80, A
J& 12 h J& N-proBN FIiAWE{H 8 JLEL 12 h Hiik g £
JUAEAEE K Y CCU 45 B B[], 7R 12 h Jak g i
JLoC JULA5 43 T 7™ B O i S R TR AR AR R R
RJGH—K A 20 N-proBNP % B 41 i E &, CCU
15 B ] ] B S A | 55 R A N I 5 445 R — B,
PR ARG AN i 2H A LA S O I REAN 42 & A R
A, 5 54

CPB FARMHILIE N CPB T 78 i B¢, 4 i
FRERG AT FE , R 5 PLT AR SRR, Jo 224
L, HAAR Y i /N A A7 120, PLT FRARTE R 357
Belma Saygili Karagol 55 A [FIJE T 162 1] 55 KL Ik
ARG BILEI, A A IR REEAERY L PLT 35
A F Ny 34.1% AT 5T R H P 4 L LR
PLT 25 AN L BN, ARG —RMKT
AR, ARFHE = RS A TLHBEES, R
I [ o i T 20 40 B 1 R i & B, RS PLT ¥y
TER AR, ELRAARFL B 5 2T 40 i T i AT e | okt
2EUOZE S A R SE R R B, AR ARG
F—RKB=K AHPLT ¥ET B 4,5 =KITh
BT, ARG RS R ST B4, BILK
iy TR) st 2 25 20 AR I 1 It /N, % i B Tt 25 PR

Y LT FE I/ VBCRIR I IR T, 2K 1ML DR A i 2%
TR T BN 70 PR L Al VR A A O A i — 2P
T ML /N, BT LR I s DR ) o 2L S i 25 I
41 PLT BRI A B %, ARJ5 W Y &7 8L PLT, It
HR R B IL, Y PLT 2f /DB e RN 78 1
JINH, 3t R I /N A AR 5 | AN S B2 1) I B E , AR
5T f L 2 B e 1 /RS AE | R &R 5 1f /s
MG A I & IE

CPB A PR iy # R, B0 TAT H 1ML, 56 1 1) 5E T Rée
L PR A ] S OB LA, S s ARt (R X
TR I I57 16 A5 /N LA AR v k] 22 AP A7
FEAR KA, FAMRC I xR & B AR g AR L
FEREHRAT LA <Hb 80 /L f i AnviE '™, 25 [ e e
PE R SR T e IR, A i R R
I A P 25 i, 0 32 PR ol i I s o SR < 700 o/
LI Lacroix 28 A7 ICU T %E B L SR B 95 g/L
H170 o/ L PG/ i Am o 45 %60 IR & B, 5 24 i
e W 38 AR RIS O AR 7 A B 2 T i A ) AL
o HJET I 3h 7 2 AN R, M I SR IALE
LR 0 R0 U FR LA B T R S S S R A A
B Nina INHEET R OIEHRIE TRIOE 240k,
AR IO A B S i I, A 7 2 A SR SE PR
DAV 4 B SRR W I 48 A AL 35 i FLER W BE TR A
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Jik it 58 T R B R A% A S R b R a2 B I
B RIEH—K F =K B4 RBC Hb ¥R
K RBEET A 4,454 B 4H B IFMIGRE N $R %
LA AT b G (R A7 AE TR o AN b2 1) e Il S v . RS
B L SR T A ATy BB IR IR R

ALT 2— PN AR S o B R Z [H 1Y
QIR , ) 2 AF A T AT LA B8,
DARF A P9 95 22, S8 1 T A 3 ik i, il e A
By o — B AR AR A SR T H 22 T 5 2 52
CPB FARXF B4 LTI e AL 48 ALT () Z A H8 525
FEAE R WA A5 IE A B A HE T A 2 A )
RELO D ARHESE A B LRJES—K ALT & T B
A1, RIS = R IG5 5%, B i i mT se Xt L=
AT BRI E , AW UG, WA ST
i A B ALT sk i 57 ve , LA R B R

HCHkTE H, CPB Ml R & A KT A 5 I A &1
173, B 2 B 77 LAl nl St 6 it 72 720 F DA X
FRIMFAR,TE CPB PR f5r hy 5540 A0 2 45 6 1) i 7Y
b, 38 ol A B A A S AR 4 L I AR e ik
3/16 P F B IE B0 ISk SR A RER, IR BAR LA f
FEAEBIEIKE R, AT LR 10 kg AR L EE Bt
FeEA{IRE 200 ml (1) CPB &40, )R K] Rew b L
ML FE, Durandy A H: ] 556 7l 58 806> 2 120
ml, Fe K AT FHZ 10 kg BILPY & B MUMET SR 2
B FEEIT I,

oA BB E T AR A P iE— A0 3R HCT A
B, BHOA N4 LT AR A T s B oA, BE
& CPB st it (980N, 5k CPB J5 & I Hh 5k AR L
I ] BE S B R AR A T TS A 2 BT DAk
RBIEME S EORAR IR, 25 POo¥E %Y
JLJEI CPB FAR it 77 2l K AR UE , (AN & B
UE, E— N T RE W

AR s AR R R R I Tl AR (Rl R B
PRI, ) B BT DL [Tl CPB BRI 48 3% 10 381 A3 BL
I, R K] REs /D AR 2 g e . (H 2 S AR
g M PTATS A AE 4L, Wolfgang Boettcher 8
SR P IV T, PRI B AL R 2T 4 o, HAth A
SMUFREEIN R T, AR A MRS E K AT
MLBARA) i Hanjay Wang 764 1 9 3.6 kg B4
JUBG S it 47 A il 201 Bk A4 AL 1 JC I T A B, 1 435 4 ]
ML TR [T 8 Atk Ay fof Y Y [ i s AL %
A RS AR

ARATEAJG [ CCU B[] 5, gL HCT 7K1
TR, RARE—HEE=HAAYEBEST B
Y1, 5 EAEHLIG i it R R A P s DA S fi i 48 fiF

FEIRAY  BEIN TIG RAN & B M i, A2 SR
FEARSC B UEA T F A A 24k, FETR I F AR
HUF WL HCT TEHH 2 25 S 1 00 A A &84
RIGHZEMEE, FEARGH —H XHE—=H A
HAEJLHCT ¥R EET B4, Ui A ARG A ET
JE MG, QARG m 3 8UE L MR
SkHEh, BARAJE A CCU B M ZH 8 L HCT Ak T[]
— KBRS SR B A A SR B S T
B 41t T B B LT Z M M ) — A E R, T
AR TR H S I PR AR R A% S0 ™ 19 1k 0l 95
ARG S, Ko s BT A O A 9D AN A 3
I, LR R0 29 i, A4 3 0 B Y

AHIGE Ry BRI TY , FEAS S AR X 35/ 2
FHE N A BTBEPERFZT DL R 22 1 5 vk 3k DL IE
EHWLEE,

4 4 it

TCMLTHFE CPB 0> AR Ji5 0 v JE A7 21 40 B X6 35
sEARTE R S A R, H 4K CCU 5 /i
6], HJLAR G ASHi A7 21 40 i 52 4% Hb (HCT ,RBC
YRR KF, v A b 2 15 1fn /B, P 2 5 Tl
AN T A IR IR AR HE I RS A 25 i 28
GATAFAE , T5 0T LA, Jin ik BBl AR I 4350 1) &4, 0
ARG BRI, LA BT 2, A R B H A
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The ultrastructural morphological changes of red blood cells in aortic dissection

patients undergoing extracorporeal circulation
Deng Li, Liu Hongyu, Su Jingjing, Chen Yue, Hu Guang, Yang Hui
Department of Cardiovascular Surgery, The First Affiliated Hospital of Harbin Medical University ,
Harbin 150001, China
Corresponding author; Yang Hui, Email: Redrosetwo@ 126.com

[ Abstract] : Objective This study aimed to observe the morphological changes of red blood cells (RBCs) in aortic dissection
(AD) patients undergoing extracorporeal circulation (ECC) by different microscopic technologies. Methods 20 cases were included
in this study. The ultrastructural morphology of RBCs ( malformation percentage ; length; width; height; concave depth; roughness; fil-
amentous actin) was observed by scanning electron microscopy (SEM) , laser scanning confocal microscope ( LSCM) and atomic force
microscopy (AFM). Results Most of morphological parameters showed no obvious changes except roughness in AD patients compared
with healthy controls. Almost all morphological parameters showed changes after ECC. Abnormal cells such as acanthocytes and echino-
cytes appeared and different sizes of protrusions also appeared on the cell membrane surface. Surface roughness of RBCs increased and
the cell membrane skeleton was damaged. No complete red fluorescent ring formed anymore. Conclusion Our research offers some val-
uable information regarding RBCs damage in AD disease and ECC. It also provides morphological basis for the study of RBCs functional
change. Cell membrane surface roughness could be identified as a new parameter for evaluating the degree of RBCs damage in AD pa-
tients and the biocompatibility of ECC device.

[Key words]: Red blood cells; Extracorporeal circulation; Atomic force microscopy; Scanning electron microscopy; Laser

scanning confocal microscope
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PDW il MPV Fifi 25 [ 6] FiE 4 5L 28 7 180 K3, 24 528 BT ( P <0.05) , BLHASIN S Y pH {H 4588 TS BB RN A ¥
PEZ25R (P <0.05) ; B I RIE K PR IABEYY 5 R Mot SLRRIZ Wi P+ . 8 h P9, H-PRP 20 4530 ri it 5 A QI8 AR 3 7E 1E
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[REBIA]:  BIM/MRNSE  FZ HRREN ; R MG

Protective effect of two anticoagulants on platelet rich plasma
Liang Bixia, Hei Feilong, Wang Hui, Zhou Chun, Ji Bingyang, Yu Kun
Department of Extracorporeal Circulation, Fuwai Hospital, National Center for Cardiovascular Diseases ,
Chinese Academy of Medical Sciences and Peking Union Medical College, Beijing 100037, China
Corresponding author: Yu Kun, Email; yukunfw@ 163.com

[ Abstract] ;: Objective To evaluate the quality of platelet rich plasma ( PRP) with heparin or citric acid as anticoagulant in
vitro at room temperature. Methods From September 2017 to June 2018, 40 adult patients undergoing cardiopulmonary bypass were
divided into two groups: citrate group (SC—PRP) and heparin group (H-PRP). The PRP was prepared by two—step centrifugation.
The platelet count, biochemical parameters, maximum aggregation rate and hypotonic shock test were measured at the time points of 0
h, 2h, 4h, 8 h and 24 h. Results There were significant differences in platelet volume distribution width (PDW) and mean platelet
volume (MPV) between the two groups at all time points ( P <0.05). PDW and MPV of H-PRP showed significant differences at dif-
ferent time points ( P <0.05). There were significant differences in biochemical indexes between the two groups ( P <0.05). PH values
of the two groups increased first and then decreased. Blood glucose of the two groups decreased and lactic acid increased gradually.
Within 8 hours, parameters of the heparin group were all within the normal range. The maximum aggregation rate of H-PRP induced by
adenosine diphosphate and arachidionic acid was higher than that of SC-PRP ( P <0.05) , but the aggregation rate of adrenaline was
lower than that of SC-PRP at O h and 2 h ( P <0.05). The maximum aggregation rate of the two groups decreased, as well as the hy-
potonic shock response values between 24 h and 0 h ( P <0.05). Conclusion H-PRP and SC-PRP had their own advantages and
disadvantages during preservation and the parameters of both groups were basically with in the normal range in 8 hours.

[ Key words]: Platelet rich plasma;Heparin;Sodium citrate ; Cardiopulmonary bypass
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IINBR 3 B R AE B0 B T BT BE ] 6 mg HY MR R
PAABEDTEE | ml MK, AL 2 PRP Ry AR b, 44
IR A FE— Bk 81 300 ml DAL, 255 51 AR5
IAE S R RN ER S A AMIA IR F AR AN T
WESL R T BUEER . B 1T O IESNRE, 2500 SR
FARANSA IR PCEE, P R T UL AR 8 DU
FPUBEN PRP, AR 4R — 2L 5 R WITE 24 h
W, R OB MR £6 T 58 A VR A I/ MR PR AE 14T
BERCT AR RIS AR T LA R S A
FREADTEER) PRP BEAE I [A] SE K 1Y or &2 28 1k, IR R
FRPUBERY PRP TEARSMIGER R b B AT AT 1

1 #MEHE

1.1 AFRA% 2017 9 AR 2018 4F 6 H , ik #
ABE 40 BIHALEAR MR T 170 I TF R 1 BAE 8
VERGEXS 5, AR DFEH 18~60 %7 ;@K
H ML 15800, R R IR 2390k 1 ~
I 2% ; AR i I35 KL Fe 458 iy DU 30 G A 235 SR AE 1E 3 3
Fil, 5 D a8 S g I UCHE bR IEH  HEBR bR o .
ORALFAR; QARFIEHE LI REAEE ;O
A JE P P A B R | BT ) DG bR sl At A S A 28 4t
R s @UIFEA M 5 FRE SC 259 (il sk

1.2 AR K 40 6 5 7E R — B 1] b B
JO L5 A MR R T 5E ( SC—PRP ) 2 Al AT K it i
(H-PRP) 4, & AERRIE)S , 28000 # bk &4,
F4r 3. 2% MIRE RGN IY 1 ¢ 9 HLdk 254 R, 4%
A% 2.7 ml FE TRAD; RN P & IR R SR (F &R
12 500 U filA 500 ml 0.9% S ALANTE 55 ik, 3%
12 9 B L BIR MLAE ) T 5E A0 73 S b B4 o, TR
S TEARIRNAE B, WA LL 200 g B0
J1, 58850 10 min, #0855 WIRCA S B2 K, B 2
F— A B S00 g BEG T, B0 20 min,
a2 LEE WK T2, #il PRP, 43 5
B DB, FERRERIRIET (0 h)  BUFE)S 2 h 4
h 8 h 24 h X JLANF ] s - A T AR B A8 AR A A, LE
Wi PRP B2 I A 2B 5 45 T8 bR i A8 1k

1.3 #mssr O XN 4 [ 3h g /34 ( Sys-
mex A, HA) KM Pig] PRP 7E A [ B} &) () i /)
Bt %2 (platelet count, PLT) | IfiL /MR AR FR 734 58 BE

(platelet distribution width, PDW ) 34 IfiL /)N 74 1
(mean platelet volume, MPV ) %5 £ %, @ H pHOx
Ultra 4= A Sl B AR pH (8L, 00 2LAR LB
7 S LR B AR . O ZRFIREAR 2 w2 H 3l
MR EEAL LBY —NJ4 , D35 BE b ey A ) 9 26
PRP 7£ % 2 It 1 ( adenosine diphosphate, ADP) |
A6 DU H5 BR ( arachidonic acid, AA) A1 | JIg &
(adrenaline, ADR) =i 535 5 F ML/ 19 e K
RELR, DMKB KT (hypotonic shock test,
HSR) : JH b3 i/ 3R AR AR LG 28 B2 be ik v R A
T i NARE AR IE (40 T v 2 PR S W K T ek ik 688
SR KT et N SNTTITE: ) | Bric ok SO AN 7R % N
PR B B, TG 8, B DGR AR, 3 X AR
b, THE Y HSR ER A i/ MR A DI BE

L4 it 5 BT BORHESR A SPSS 24.0 Hift it
TG . FFE IES A T & 5 R4 B+
PRIfEE (x+s) 7N, P2 [R]FN AL P B AR FH G X6 A
AH) 1 KB, P <0.05 HEiFE X,

2 & R

2.1 L PRP P AT FIGTES AN
ZIB9 PLT L4 it# 25 ( P >0.05) ,PDW MPV
AW EMEZE S (P <0.05), Fifid B[] A e W4
) PLT 2 FREEaH ARG 25% (P >0.05),
H-PRP ZH) PDW Fil MPV 5 %5 I [] ZE K 5% 72 ¥ 14
Kt , =R A0 EM(P<0.05), Wk,
2.2 W4 PRP PR M IR T H-PRP 44
0h.2 h.4hfypH [T SC-PRP 41; H-PRP 4%
5B TR FLRR(E S35 38 FEAE 45 %) 55 SC-PRP 41
A BEM2ER (P <0.05) ;H-PRP 411 TR
0 h 2 h 5 SC-PRP 4 A MR ( P <0.05),
SC-PRP 1 pH (HTEA I 2 A W2 R
( P <0.05); MBE7E4 h 8 h Al 24 h S FRE#F(P<
0.05) ; FLIR Fifi 7 B |) 42 K 52 B 87 7+ ( P <0.05)
H-PRP M &+ 54AN0hHHLLE2h 40 5
8 h AW EMZEF( P <0.05) ; MWHBE R AF I a) ZE K
TR, A ETEZE S (P <0.05) 3 FLHR Bl {77 1 0] ZE
KEZW T = (P <0.05), {HTE8 h N, DL EJLIUR
BHEAR R RN, L3R 2,
23 WAPRP b EAKRESER 5 H-PRP
I, SC-PRP 4110 AA 55 T i B KB4 R T8
8 h .24 h{XF H-PRP 41 ( P <0.05) ,ADP Ifil/]M#x
RKELEF 2 h FFHBET H-PRP 44 ( P <0.05),
ADR Il /MREERTE O h F12 h & T H-PRP 41
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F 1 W4 PRP P/ MRS BB R B AL (n =40, x45)
Eizta R[] A5 SC-PRP 41( P fH) H-PRP 4 ( P{4) PAH
PLT(x10°/L) 0Oh 510.10£96.78 507.80+102.57 0.058
2h 507.22+100.26(0.290) 503.10+105.81(0.410) 0.362
4h 499.26+98.74(0.523) 498.62+103.65(0.059) 0.904
8h 500.55+99.48(0.229) 492.05+106.45(0.185) 0.451
24 h 487.16£108.72(0.814) 485.83+111.37(0.139) 0.720
PDW (%) 0Oh 9.52+1.13 10.08+1.29 0.005
2 h 9.87+1.15(0.243) 10.74+1.22(0.009) <0.001
4h 10.04+1.64(0.028) 10.80+1.53(0.424) 0.001
8h 9.70+1.34(0.910) 11.65+2.89(0.085) 0.001
24 h 9.61+1.85(0.903) 12.31+2.28(0.015) <0.001
MPV (fl) 0Oh 9.73+0.65 9.9420.59 0.007
2h 9.85+0.56(0.912) 10.31+0.61(0.016) 0.035
4h 9.96+1.02(0.035) 10.42+0.79(0.039) 0.003
8 h 9.85+0.69(0.750) 10.70+1.14(0.030) <0.001
24 h 9.71+0.78(0.223) 11.03£1.01(0.010) <0.001
O PAEARASEELE S 0 h FUE P A,
F2 W4l PRP P ifCiHeARAE b (n=40,x2s)
L7 s ] SC-PRP #41( P {H) H-PRP 41( P {H) P1E
pH 0h 7.330.04 7.44£0.05 0.032
2h 7.44+0.05(0.001) 7.53+0.03(0.178) 0.045
4 h 7.48+0.08(0.003) 7.59+0.12(0.064) 0.028
8 h 7.52+0.12(0.001) 7.59+0.13(0.055) 0.056
24 h 7.43£0.07(0.024) 7.42+0.08(0.077) 0.067
Ca* (mmol/L) 0Oh 0.15+0.02 1.19+0.10 <0.001
2h 0.14+0.02(0.059) 1.16+0.10(0.046) <0.001
4 h 0.14+0.02(0.137) 1.13£0.08(0.048) <0.001
8 h 0.14+0.02(0.056) 1.10£0.09(0.043) <0.001
24 h 0.15+0.02(0.214) 1.10£0.15(0.183) <0.001
1A ( mmol/L) 0h 4.65+0.56 5.28+1.02 0.049
2h 4.52+0.63(0.199) 5.01+1.03(0.241) 0.036
4 h 4.4920.49(0.034) 4.80+0.96(0.155) 0.084
8 h 4.43+0.49(0.040) 4.65+0.92(0.013) 0.437
24 h 4.20%0.37(0.003) 4.24+0.77(0.001) 0.068
FLEZ (mmol/L.) Oh 1.21£0.41 1.51+0.43 0.001
2h 1.42+0.46(0.003) 1.82+0.47(0.046) 0.001
4h 1.44+0.45(0.012) 1.98+0.57(0.008) 0.001
8h 1.60+0.53(0.001) 2.5+0.57(0.005) 0.001
24 h 2.57+0.82( <0.001) 3.8120.8(<0.001) 0.001
BEE (mOsm/L) 0h 285.62+4.71 274.90+4.26 0.001
2h 284.61+7.02(0.936) 273.89+4.73(0.674) 0.001
4h 285.14+5.14(0.247) 273.50+3.37(0.785) 0.001
8 h 283.90+3.75(0.058) 272.71£5.64(0.151) 0.001
24 h 282.86+8.13(0.367) 272.14£3.79(0.590) 0.001

()W PEAHAANE LS 0 h LM P 1A,
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( P<0.05), Haksgitrtzs, AN, N 4h
FEUR, PIZH PRP A I/ MR 55 K 2R 4R S5 Bl 2 B[] S
M R R ( P <0.05) {B1E 8 h LN A BUE A 4L T 1E %
WHEN, W33,

1. 2 24 ADP AP ZH PRP 9 1L/ )i 5
AR MR IET, S AR 0 I /) Al 2R A 1 Fsf 4 350 0 AR 7
NI A SRR EAE R 4R o m AU R
AR LR IR, BEE I ] IR PR AL 0 R AR Y
SN G

80

60

401

201

MR R EE (%)

0
2
4
6
8
200
220
240 +
260
280
300

o O O
[\ IR el
~~~~~

i 1] (s)

B 2 ADP 55 H-PRP 41 PRP I/ L

80
E; 60T 2.4 HSR %% W4l HSR 45 A A8 2 58
@ 4ot TE2E5 (P >0.05) ; 41 PN B[] 2 4 52 T R
% 20} {HAE S b PALIITE B 5125 % (P >0.05) ,24 h i
é ol H50h WA BEHE2ZR(P<0.05), WLE4,
MeRcsssssssEgssEs
~~~~~ A A 3 W
A 18] (s)
o= em—2h e {l em—gh e=—24h W95 W7~ , H-PRP 41 PRP 14t ZI 1 PDW
1 ADP &5 SC-PRP 41 PRP Ifil/]Mi R4 M2k 1 MPV KT SC-PRP 41, PDW F1 MPV #5222 it [fi,.
£3 W4 PRP B/ KR ER (n=40,xx5)
BRRER(%)  BHL(h) SC-PRP 4 ( P i) H-PRP 41( P {) PE
AA 0 63.86+18.54 66.44+14.91 0.074
2 62.46+17.68(0.167) 63.10+19.50(0.054) 0.379
4 53.26+18.99(<0.001) 56.26+15.14(0.001) 0.092
8 45.18+12.33(<0.001) 52.37+14.20(<0.001) 0.003
24 28.76+7.80( <0.001) 36.71+£9.38(<0.001) 0.001
ADP 0 63.30+£15.25 69.96+14.43 0.056
61.45+14.74(0.085) 70.06+20.23(0.871) 0.008
54.3x14.27(0.001) 62.55+16.88(0.002) 0.002
8 41.22+16.96( <0.001) 52.80+16.17(<0.001) 0.001
24 20.86+8.25(<0.001) 27.82+11.16(<0.001) 0.013
ADR 52.46+12.25 46.62+12.09 0.001
51.81+13.72(0.753) 44.10£12.94(0.342) 0.002
4 41.16+11.54(0.001) 36.72+10.66(0.002) 0.069
8 32.10+10.92(<0.001) 30.58+11.79(<0.001) 0.255
24 17.89+6.23(<0.001) 21.69+11.77(<0.001) 0.117
)N PEMHANAREIAE S 0 h R P A,
Rz 4 T4 PRP M EASfL Y HSR {H L (% ,n=40,x+s)
] 45 (h) SC-PRP #4H( P 1) H-PRP #4{( P1H) P1{H
0 67.8+12.8 71.2+11.4 0.367
2 66.3+£9.2(0.672) 69.1+10.1(0.861) 0.471
4 64.7+13.9(0.831) 66.9+14.6(0.327) 0.762
8 63.4+14.3(0.756) 65.7+15.0(0.219) 0.627
24 59.6+13.6(0.012) 58.3+15.9(0.026) 0.189

()W PEHAARE S 0 h LM P 1A,
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IMRIRBUR N RFE AR . H-PRP 415 SC-PRP
Y FP 22 53, 1T REER WG 1918 15 e 22 0 8K A %,
SC-PRP 2H 275 i IE H 5 15~20( mOsm/L) , 7] fig4s
S/ MR R4, H-PRP 41 1% 1L /)N D) A %
T SC-PRP 4UARUE AR, W FHUEE A i /M
TENFRYUBEIRBE LA IR $h BT e A 5% Hh R R
() Z2—86 I FLI 25 DR A7 IR B) ZE K Vi 25 46 AR RS 46 4
SR, FURRMR BE 231, pH (BT BT TR X 2E R
Y1255 H-PRP 411fil /i i) MPV 1 PDW i 3 48
Ak i /N AR T2 B AR, LAk 5 pH {2 A
KT 4L PRP (4 pH {HAERT 8 h SRk bR T
IRPIZRA, BARSE g BPE t E LATE 22 A S A h
AT (0 AR S TR, T RE )2 8 pH (HAR b
PR DAL TR 2L P AR 2 I A A, L o 5 o) [ S
BSOS, 7E 8 h N, H-PRP 411X WiI0iAE: fb 45
FrESRYE SC-PRP 414 225 (HRIFEIEH N,

JH R ASRE 5 A J5 19 1L /NI 52 42 43 8L, A
MR S AN, 23 PLT WA, BT ATE LLAE Y
5T AR /D F 1/l ) B8 K, i 2D F 1/
WRAEMF T, HRT AR SR S SN L T B
Xt I/ MR D RE R 1 R2 ], % B8 H-PRP X —26if S
FIH RN T SC-PRP, Truss HIHF5E & B T
FEPUEE 10 /N, Al I 0 BB RN R AF 24 b JE X T
ADP ,AA Fl ADR WYREEN TL2E 57, HHI, IR
PRAF B A/ NSO I A S B R B SRR PR AE 24 h 5 2
FRRAREY , AA R A ADP 25 Ak e B B 33k S8R M)
BRI AA ADP RS JE Y R FLIF R IR B, 1E&
A X AT e F T A IR U e 2 T B 4B M S 1 50
T P v B 0 S v, R R TR 505 25 5 2 Dk /0 I/
A 28 FH RS, 2 0/ 5 A0 %) IO 285 B g T A
ARSI, L2, D)2 ORFF 40 i A0 1) 55 7K SF- 76
P SRR AR B R B R 2B K, SCEEHE
FR X i T ) SR A R AT A, B SR AN A TR
I B AV P A 8 A AHL B Dy I SR S A 52 SR AR g ) 12
o A9 i /AR IS S ), — S B 5 S SRR /I
IO7 O 2 R AR BE , DA AE 42 VRVE T A A7 I B4 It/ AR T
PESERE DI /IMRCREE RV 2E7E 4 h AT, Kai-
ser " (FFEI LLAR T 6 Ff-oat )Xot 4 1 SR A2 22 1
/R IIBRERTE L, A [R] A HTEE R X ADP T AA 1553
{14) 3R 45 I 7 119 17 285 6 AN [R) 9 B 0] 9 R A Fefe ,
ADP [N B R IF 2R BBZERF 12 h MR R 1
RBAERF 4 ho X AA IR & Fe MR 2T 2 |, R4k
5 24 b M IRERAELETS 6 h, AWFSES L3R SCHkg
S5 AL 7E 8 h AN BUE 3R 1E % 7KF-, H-PRP
X AA ADP 1Y RAEVEENL T SC-PRP 4.,

HSR J2 S W L/ NI A S M P A I /NS 2 75 5
B E BER . HSR R AR SR AT R DI
Bk e 2 T L /INAR 1) ) B A A A Y B
HORAFIS TR A SE S, I 2H ) HSR 2247 22 18 KA B4 8
A0 8 h NIEGLTHA R, S SCHERARTF

4 & it

AHIF5E FBH , Bl % 5 [B] ZE K, H-PRP 2H 4% 10 4§
br 8 h WHASHRAE IE L N, 5 SC-PRP 4 AH Lk
SAME T ZAE N RIMIE AT A R T b G 2l
FEPUEER , H-PRP {47 6 ~8 h IWEETE A AR A
DIRe Ty %4,

SE 3k
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[(WE].BH HIT8 R BRI BRI OAEFAR R a7 e tERu /M~ R, g #2017
A3 ] & 2017 4F 12 AFEARBERIIAT O NIRRT AR B2 40 6, BESLAY WAL, IRB0 2 . 4 BT 2R A5 IR SMIE R 2 7 2 W) 40
JOK B | AR R S0 SR B T 28 T 4 M, o8 P AL Y8 T WO AL %)t /DN 3 2 )2 43 8 I/ INA L 2%, B0RS B E H ALE [mld, ) TR
1 RAT A BRI/ E . FRIEESE S min(T1) A TAREASE 5 min(T2) AJFRE ICU(T3) AJG 24 h(T4) B 58
SR/, TE SR SME PRI ) | LSS i) o B R I TR ) BB | AR I ok s L A
ICU {5 BB a) A ERBEB R IR SRR E R B, &R R B AR /MBS R 2017, BRIAR I &, T1 f T2
A PR I/ RGOS BR ILGE 2425 52 . T3 T4 I 3000 20 i /B85 38 18 T IR ( P <0.05) o 4 ) AR
V] B b AR i £ AT e R R IR A BT R, TCU 45 B8 B TR R S5 A BE e BT AR LU R i 22 5%, #5838 e
AR B R A AR /B S5 B R B AT AT AR TR R], X R SMIE R il /MR SRR

[RER]: PR AR B HAR 5 & i/ RIS ; A SMERER ;0 IEFAR

Application of modified autologous plateletpheresis in cardiac surgery
Wang Hui, Liang Bixia, Yu Kun, Ji Binyang, Hei Feilong
Department of Cardiopulmonary Bypass, Fuwai hospital, National Center for Cardiovascular Diseases, Chinese
Academy of Medical Science and Peking Union Medical College, Beijing 100037, China
Corresponding author; Hei Feilong, Email ; heifetlong@ 126.com

[ Abstract] : Objective The purpose of this study was to evaluate the feasibility, safety and effectiveness of modified autologous
plateletpheresis in patients undergoing cardiac surgery. Methods 40 consecutive patients in Fuwai hospital undergoing elective cardiac
valve surgery were enrolled in this trial. Patients were prospectively randomized into two groups. After heparinization and institution of
CPB, blood was diverted from the venous portion of the circuit. PRP was seperated from heparinized blood by plateletpheresis program
of Cell Saver and it was given after protamine infusion in the trial group. However, no autologous platelet rich plasma was sequestered
in the control group. Platelet counts were measured at T1 (5 minutes following anesthesia induction) , T2 (5 minutes following comple-
tion of protamine administration) , T3 (return to the ICU) and T4 (24 hours after return to the ICU). Mediastinal tube drainage, ho-
mologous blood product transfusion, the duration of mechanical ventilation, the length of postoperative intensive care unit stay and hos-
pital stay were analyzed. Results In the trial group, modified autologous plateletpheresis was practicable and safe. There was no perio-
perative complication in the trial group. At T1 and T2, there were no significant differences in PLT between the two groups. At T3 and
T4, the PLT values in the trial group were significantly higher than those in the control group ( P <0.05) There were no significant
differences in operative time, mediastinal tube drainage, homologous blood product transfusion, duration of mechanical ventilation,
length of postoperative intensive care unit stay and hospital stay between the two groups. Conclusion Modified autologous plateletph-
eresis is practicable and safe in patients undergoing cardiac surgery, which does not increase operative time. Modified autologous
plateletpheresis can effectively protect platelets during CPB.

[Key words]: Modified autologous plateletpheresis; Platelet rich plasma; Cardiac surgery; Cardiopulmonary bypass

I/ AR ATT S ARIMIE R0 ETF A5 AESNRR H plateletpheresis , APP ) % A I 75 14 SMIE 31 1if 43 25 th
M EBFEHEZ— L [R5 (autologous H A3 /IR 1A S P4 25 RS [l 4, E A B SR UE S
APP AU/ A SMIG R I /N A B IR U A
TEZ B, 100037 Jbat, thE BES Rk deshmESpe MRS S g ) AL 58 APP AT REFE i
R L FLAMEE B PRAMIEER L LI B0 727 R R FH AR S [ 3k 7 0 2 YR
BIUEE : B, Email: heifeilong@ 126.com ZilZ) APP £ RAENG R EIFR AR HER
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2R APP ST H7 AR AE AR SMIE 8 0 IE T AR N )
G VE AT PE R ISR

BRETE

1.1 Bt Aam ABEIE N RTIEEREPLT IR
R, CaEd BAMNE B /e # 2 B3 24 (5. 2016
-779) . ZHA 2017 4E 3 H 2 2017 4F 12 H e BAME
Be FEHATT O ME IR T AR B 3 40 Bl . AERRIUE . 32 [H
R E 242 g 1 ~ MR B % 35~65 47
RTE 50 kg LA I, AREG /MR HECR T 150x10°/L,
ML R T 0.35, HEBRARHE . R TT-A IF ™ E Ik
A DIRE AN A R AL B S I 4 TS5 R
TGSl IR 2 ] P {8 R S e o 550 B A o) ot /D i 7
259, LACEAS I & i e AN AR G 25 i s, Fe TR
BEOLE R A B # oo 2 4, i . PR
Je RSN IR ST 2 A2 K S A D0 B ERGE A3 it SR
SEIFZEPUBE AL, 57 R 0 [T A a7 Al 53 25 78
J¥ 41 8545 3 A RS /MR I 2K (plateletrichplasma,
PRP) , IRSMIE I LS o ok £ 1 RS i A0k I
J& 115 PRP ; % 4 . R4T APP,

1.2 kB ik B A @A ANE KGR B 288
S PKFN LR A RO s . WK
BIRIEE TR KR e & B R IR &7 25 KJe (TN
A B FERBIE 5 min S5 S PLIGE

1

PRI A 455 R FH PR T B 1) B e K 12 23 25 RS F s e
TR, LRI A, IR 7 i 10 mg/kg, T
FARIFRIFFREEEA , B HEHR 50 mg/ke.

1.3 AR APP ik fR4E APP Jiik il
ok B A R A A I, MR TR ER P BE R AR 15 3 1Y 42 1M 5 15
R APP J7 i 2l ik ks | A8 0] g R R 4 I
JFRDUEE, I R 2 5 F R (400 Urkg) I
AL LB 8] (activated clotting time , ACT) >480 s J5 .
ZoTF T B IDKR DK A7 A 58 BE R T 2R Ak 4 I 22 i bk
5 A B P ML 2R TC A A A SR AR A I
2R B M 30% , 4 I i — WM A0 e A &
A 1Mn.40 i 43 2 FERT CSE-SQ-1000, Haemonetics 2y
A, SR G R FHL, 1 R R Cell Sav-
er Elite [l 40 g [F1U L ( Haemonetics 23 A, SE[H ) ,
PRP /38 7 -2 B8 Cell Saver Elite #2415 F-H, )5 3
MR ST BRI, #5224 23 15 by Wk 4 21 4 i
(red blood cells, RBC) %% IfiL /M IfiL 3 ( platelet poor
plasma,PPP) I PRP, 2t & APP AR AR/ & & L
1, RBC il PPP 73 i 5k i 5 B8 B [0 iy 4 S0 5
PRP Z IR ETEACTRRIR EIRG ORAT, FHARIMIEER 45
FARE R T ATC ] AR S [Pl A iR A
PRP 32501 3 AR L) it 10 3 AR 12 P A O34
1.4 RSMAFRA KRR LR E YR
PRAMIEER i, 15 [, TR A8 P I i TR

P
N 3T
s | 3E
RS ) i e
I
o J

I]
it i ] 97 52
RRE \_/

—
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(30~32%C) , M E4EFF 2.2~2.8 L/(min » m?) , 0L
P 1 : 4 B9 1ML St. Thomas (&% . F L2l
FEHWE RN T 70 o/L AH T 48088 58 ik 46 1M
JE AERLAS 2T 8 L BE AN /N T 80 o/ L, NIk B Ay
N E AR

1.5 #EREAsitFx  LUT a5 44
200 PN DK O 2% AR I E AR . T KBRS RS 5 min
Ja, BE LG RMEZAT; T2 A EE T 5 min
J&i ,PRP R[4 Z i ;T3 . RS [B] ICU B ;T4 RS
24 h, iCsREERIMIEERET ] | 3 B0 bR BH WA ] 4
B A RS B R B ] RS B
(1 h 24 h 48 h) F15E R i 2 | 7 W HLAE A ]
ICU 5 BRI ) AR5 IF A0 ARG IR A& SURUAR J5 £
Beistia] A BRI R SPSS 17.0 Bk kT 481t
SEOHT . FFAIERS A T R LSS (E A5 i 22
(xxs) FR, AL B HLBCR ¢ K30 sl o K5, JEIE
BRI PORAT AL (25% ~T5% ) E i 42
N, L] R BRI 5, THECPE R LU 3R
FLBCRH R ke 3 sk Fisher A8k 5%, DA P <0.05
hESAGIFE X,

2 # B
21— AR E IR ER AR o R
B\ TSI 257 ( P>0.05), L% 1,

K1 PHBE G RGN (n=20)

pUEZS i R4 it B4 P{a
(4 53(48.25~58.75)  54.5(43~61) 0.860
KT (kg) 71.75+13.01 68.90+12.09 0.477
AN/ 4 (n) 11/9 10/10 0.752

22 A T3 T4 B [A] A5 B0 56 4H B
WETX R4, WFE2,

F2 Wi BBFB RS M/ MRITEL(10°/L,n=20,x+s)

R ] 25 el it B4 PE
T1 183.95+38.08 190.55+29.29 0.543
T2 91.30+24.51 96.65+15.22 0.413
T3 125.35+26.94 109.40+15.44 0.029
T4 141.05+37.07 122.15+16.29 0.044

2.3 RPFA WAEE RPN, (R SME
RIS IE]  BELITERH ()R- AR R JC R B Ge it 25 5 %
R AL R R R P 0 R A B e 2 2
S, PR AR T B S ot o, DLER 3

24 REFH WAREARRERBE HUGE
(8] AJG 1CU 155 B I [R RN A S5 43 Be B (8] Jo 48 12 22
5o ISR G A A R R 3 i
H ORGSR LA 2 B, XFREZE 1 R
H AR S5 I G, WAL R E TR JE 4E IR
2SR PSR IERIE, WA RE AR
FET M, WL 4,

3 i

ARGy HE AN T AR E AT 5 ZEARSMIE 3 52
R AEARSMEIRIE —Fh AR AR B R | 2e3 /MR
I FREIIREZ AT . APP BIARTERSMIEIA T 1R
(1R 1 11 R I R 2 S R R 2 o H R BN
L505F PRP [nl 36 51X 5 1 o ki e (R SR ER
Xt/ BESR . H ET APP R B0 FH 0 1
FAR A WFFEUESE AT L A 5 H i 055 A 1 il
st T, 90 WL AGE A ] B ICU 45 B ]
EALSGE APP HARSRAE 4 1l (9 5 7 P i 78 25 2k ]
RERZ MR I L3N 1 2 AE , F HoR R A L 52
FR AN 735 B # TARRCRAT BRAE IR I T %I A
(g XURS: O s T AR I PR L AR

R3 WABFRARFTIR (n=20)

pUEZS o e XTHRZH P1E
FARBE] (h) 4.01+0.44 4.07+0.85 0.808
CPB [8] ( min) 94.20+26.93 90.40+22.99 0.634
FELUST RS 6] ( min ) 71.15+25.69 65.85+19.08 0.464
Eerh AR (ml) 2 504.30+811.58 2 156.60+524.49 0.116
5 I (ml) 1 250(0~2 450) 800(0~1 725) 0.446
e T DB 19K (n) 12 11 0.749
A S i o A P A () 0 0
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R4 WHBEARR KRR (n=20)

WMEEEbR e T HRZH P1H
ARJG 1 h M7 & (ml) 50(32.50~95) 30(20~100) 0.438
ARJG 24 h SR (ml) 388.50+98.10 365.00+127.05 0.517
AJ5 2 d Wi (ml) 155(112.5~197.5) 155(122.5~200) 0.818
HUARAE S E] (h) 18.5(16.25~25.5) 17(15~24.5) 0.489
ICU f5 FA R[] (d) 2(1~2) 2(1~3) 0.517
ARJE AR (d) 7(7~8) 7(6~9.75) 0.920
FTELLA R (n) 0 3 0.098
AR5 RS (n) 0 1

AR R AL AIMIGER O JE T A (o B —Fh o
(2 4 A A PR B A R SMIE 8 T R Y
APP HiAR, MR APP i R 5451 APP AR A [H
ZABAE T ZR A S R A 4 il A B 358 7R RR: FH
Jik 5 | 3 A8 ) e ek R 4 4 0ff, R APP R AT
TR O HIF RN RELMAPLER, FER
SEMRAMIE IR BT EE R, IR SN I RIS
/N SRR (S AR I/ INARAS BE 25 H5CA B Sk
SRR TR, SR A Ok — LE B oY R B
BN R R 3E S AR S Il /N AR R AF Y T B
NP IR AE R R A A il i B EE ], R 5IA
BRAN BIPTEE ), X £ 1 P9 P85 RV A 4 1 T R
H/b QR G RN 37 2 7 i ik
5| A SR A A AT AR /MR 43 88, AR5 h
o FH IR | A5 DR S ot ) % 45 420 174 BesH (L
729 6.35 mm) , 5% 5o R AR 4 1 v o0 K A A
8 F(HARZ 2.64 mm) B IE K, H R4 M
P& AAE I Z AL 5 IR SMIE I8 © 48 #5747 19 e 90 B
BB R G E 245 SR SMIGER SRR, I 3 1 2%
FasE , M RAE T FE MR | 1~2 min BRI RAE 4210
1500 ml DA I, TifE55 APP SR 48 4 Il 3 o B4 ikl
7E 50~ 100 ml/min, KA 2 K APP 4 A K5 i 1§
AN TR S G E O IREA SRR BES
APP ¥ K T3EMIE. @APP 43 &5 # SR SME R 1t
R T, A IE K FREHE, A5 ik A S
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[ i L 5 77 TG R R a0 2 A IR e S
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5 min PIASSREERT A5 P 4 88 3 1t/ Al RO B R
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PEERH Y M/ MR 2] T AR

T A58 AL R ARG B A DL AT 10
AR RS A, BN AR BRI S 4 AR SN 24
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ING TIAN AR BT PHAT A 1L SN LA U i 1
fE(FEFARWAES G R M EAMKT 80 o/L % &
FLT AN ) | i TS FH 332 100% A T B
N FHAT AR 15 25 55 A0 A0 AE il , 222 B il i 45 248 A A 3
Il A A 2T v 21 40 B i 13095 1) b RAY 7.5%
To 1 B S i A AR, B AR 4 R v
ZLANNL (R IR AT 3 44 MR LA 6 U 2140,
PR AL ] P 3 140 s ) B8R R St 22 % (P
=0.098) , Ferraris VA SF2%# HIA A HY I AU R (T
RIREEARTF AR ARXEZ QTR SMEI B ]
A ESTE APP XTI AR kgL 1 ARHFSE
WRE R APP AR TE O MR B AR s PR 1 e e
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RS A 1 b TR A B I 9 1 R 5

XN R EFH X R AR RITR M A, FkE

[(HZE].B8  ERKEELC I (CPB) B, X FF o8 B AR AR IE 2% (SQ40s DER ) 535 3 ) 1 5 40 B AR AL M 5
Cellsaver [MIIS MR MG IRZCR . ik A CPB TR ASOE A sl (IR 12 i LA R 60 1], 3 BEATLEN 738 43 Dy SE 9041 (1SQ40s
YERR ,n=30) 55X IR (@A AT, n=30) , N FEALS HRIARPLMAL (n=15) F Cellsaver [FI ML (n=15), EZIHRL S
FEbm . R AR U AR B LSS . IR BEIG R s 46 47 . CPB i CPB (& HLAS Uk )5 RS 24 h £L40M0 | 400 | 1/l J2 LT
ARHERARJE 1 h.3 h 12 h 24 h IFIAEE ARJE 24 h KRS0 & HUBEHT BIE e ] ICU 45283 B R B e Bt ], &R
T E R BT, SEIG A R R AR B R A S 22 T4 B[ (0.633£0.127) vs (0.24520.040) , P =0.001] , WP+ B0 BT
)20 HL S0 20 B AT 12 h FFIRFEEUIR TXF B2 ( P =0.027) , RS 24 h IUBFAKF- B AR T3] IR [ 96.73(89.58 ~ 119.04)
pmol/L vs 113.93(97.65~153.38) pmol/L, P =0.029 ], HABIGRIGFR LG 422 5% ., ik KEFHELO IR D 2, b
SQ40s TR A8 2% AT LAF A mISC I 9 rh A ARSR AR, X5 I YR B AR TS ) W AE B FR A T

[REBIA]:  CDIFEETL BIADLIN ; SR PR IERS ; SQ40s

A clinical study of infusion with residual pump blood processed by microag-

gregate blood filter after long time cardiopulmonary bypass
Liu Mingyue, Li Yongnan, Liu Gang, Yan Shujie, Zhang Qiaoni, Lou Song, Ji Bingyang
Department of Extracorporeal Circulation , Fuwai Hospital, National Center for Cardiovascular Diseases, Chinese
Academy of Medical Sciences and Peking Union Medical College, Beijing ,100037, China
Corresponding author: Ji Bingyang. Email: jibingyang@ fuwai.com

[ Abstract] : Objective To compare the effect of residual pump blood processed by microaggregate blood filter or ordinary blood
transfusion apparatus in patients” recovery. Methods 60 adult patients who received hypothermic circulatory arrest or low flow cardiop-
ulmonary bypass were randomly divided into trial group (SQ40s, n=30) and control group ( transfusion apparatus, n=30) , patients in
each group were randomly divided into two subgroups (n=15) ; the residual pump blood group and the cell saver recycling group. The
primary endpoint was the filter membrane residues observed by scanning electron microscope. The secondary endpoints were erythro-
cytes, white blood cells, platelets and creatinine before CPB, at the end of CPB, after the residual blood infusion and 24 hours after
the operations. The thoracic drainage, the mechanical ventilation time, the duration of ICU stay and the length of hospital stay were also
observed. The respiratory index within 24 hours after operation was recorded dynamically. Results The SQ40s filter residues in the net
were significantly more than those of ordinary blood transfusion apparatus (0.633+0.127 vs 0.245+0.040, P =0.001) . By using SQ40s
to filter the residual pump blood, the creatinine level was significantly lower than that of the control group 24 hours after operation
(96.73(89.58-119.04) vs 113.93(97.65-153.38), P =0.029). The respiratory index showed a time effect and it was significantly
lower than that in the control group 12 hours after operation ( P =0.027). There was no statistical difference in other clinical indexes.
Conclusion The SQ40s filter can reduce the microaggregates in the recycled blood without changing blood components during long
time cardiopulmonary bypass and it may improve patients” recovery.

[ Key words]: Cardiopulmonary bypass; Residual pump blood; Microaggregate blood filter; SQ40s
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TE O i 7 3 ( cardiopulmonary bypass, CPB) i
P, SR BTUIN g M S R AR BN TR T
fil | FARARAEA BT M8 A AN W 5| R B i o ] ek
KARH 2R 51 i 3 e 38, w8 R AR T
K, 76 CPB FIAHLIMAN Cellsaver [N Hp 8 &
KRR, R h R P IR A0 L A
2 LN PR Bz 0 A5 A ) 6 2 A4 R ) W s
IR IERLAL I I PRAA 1 7T DR 1 22 AR A b 2E
Lo (R | Bt S = 2o (1A s 4 R = A U RY (|
Py, MEERRCR AR R A (8 BRI 22 5
(1) 52 AR 0 S R, A G 0 T % 8, 55 DD ) A
FREY S ORI AR 5 & R 2T R
i, 3 TE HARBCA AU NS IR, 1R A I E REAS
4 BIREREAT S BRI R Y AR R L
AR R TR A, AT R B 2208 A Tl 20 R
F AR AN B BTG M DT R R AR R e
4% (interleukin, IL) =10 IL—8 HRBEHL, BT 40 Mo f
R T R 5 epe Ml R R 2

TR I AR v 0 ORI IR | AT
PR MM AN B AR AL A ROE R i
TR R R AR UL ) B 53, A AR i e e 2 AR i 1
JE GBI R A X . SQ40s =2 FLAEH 40 wm 1Y
— UV IRCR A e 0l e | JH 8 5 B2 10 R 4 2L R
PR I, 55 00 AH 28 MR B, T ELaod 8 e &3k 10 U
AEE S U LLA0M T A A0 R i v ) i SR A
BRI B TC IR R ] T i A R
SCEARIE KA T AR Sk A0 B A 75 AP
(SRR, L% i o T i VB I B O 1 o R AR
AT REEE 22, SEFHEMI N IX S T AR IR AR IR
AR MR IR AR, FTRECE B E BUS . AWFS0RE
SQ40s N T2 AR S IR IR R i & CPB AR
L HR T CPB B AL AT Cellsaver [A1IA 1 Ak
PRTF [l 1) 22 AR RO , AT I RACR PP

1 ARSI

1.1 AFRAT % £ 2017 4E 8 A F 2017 4F 12 A
[i] , A B 2 A B B A7 B e 5 AP UL A5 10 A
ki CPB D IEF AR 60 i, 135 Stanford
A BT Zh ke 2 B 56 6] 18 P i Ae 4 S P fiti 3
ki TR 4 B, S AT HREH 452 . HEB AR vfE
O™ F R G sl A7 g A5 v ; @)™ I B D fig
AR QMBI B, AR T R4 E B 2=
e B AR B B A0 B 23 51 2 it o TR A (b E S0
2016-806) , A4 3 HIES INAYGRE:, IO 4%
HE R A

12 ol gk fRBENECE R R E A
SIS ZH (SQ40s JE AR IE , n=30) FIXT HR ZH (3t Gy
ARS8, n=30) , SEYATE CPB 2505 KRR
1L 8Y, Cellsaver [FIWCIILYE 283 SQ40s Y€ 7 ( [ A i
20163660680, Haemonetics S.A.) i IE 5677 T L H
A% AR [l A, X AR 4108 8 4 ML UL 81 Cellsaver
WAL A it A T T il A rh R Il A, S 2
XS B8 2H P25 B AL 20 D 2 AN 21 . 9 R AL O 4
(SQ40s #H H g 2H ) A Cellsaver 2H (SQ40s 41 i
MARZH ) , A WA 25 15 i), o ol i X
AFHUR CPB AE i P (0 F DK it I 8 | s ol
Uk s S E N ) B FTA MU ; Cellsaver [P ALK &
SCR G OIEFAR SRR (P B 2R, A A& AT
IS B Sy 1k it e 7% 1 e i) DA B W 51 ) I Y
A LR 3 e I 3 g [ R AR Y, — R
i N 4 h WEIESERE

1.3 JkBiAe CPB & A B 2R I # DK
T RIS S R, TR ] 4 30 U L TR
Feshlik — E iR o3 OB 5, WA AR IE 40% <
ARIEHE 6 emH,0 S & 6 ~8 ml/kg, f# ] Stockert
S3 {RSMEIAHL  Medtronic B0 A #% | Stockert 22 i
IKAE R EIBRMIT ST i o il CPB A8 18 F1 30 Ik ficta:
LA S Medtronic # DK Il 520000 0 EE WE A, &5 3
KA b KA O B A 4 257 CPB, CPB
75 SO TRAR I A5 9 BA mld TAARR Il P55 10 25 T8 % 1 i
CPB AR AESE rp B2 1MV %, £1 40 i FE ¥ (hemato-
crit,HCT)0.20~0.25

14 G RZLERFS A PIRARE

1.41 FEIGKRE S8 A5G A Y
WUEE o LIRS U 56 ol o SI% 26 A R X R 2 1 0
(n=6) B LW (1~3 h)—#&FR (0.5~ 1 h) B[
SE KT R B T IR S B R, R (H
AHL T JSMS510) K 100 5485 FgR, BAFEA
BEALZE I 3 AP ATI E  AR 4R K {8 22 53 3 Image
J X5 BRI EAT A E BT

142 KEIGKRA G855 CPB R, CPB {SHL |
UEI IS ARG 24 h ZL4A i (red blood cell, RBC) | Ifil
Z1 76 1 ( hemoglobin,, Hb) . F1 41 fifl ( white blood cell,
WBC) | IfiL 7N #2 71 %% ( platelet count, PLT ) S AL i
(creatinine,Cr) , REN ARG 1Th3h 12h 24 h
-1 45 %4 ( respiratory index, RI) . ARJ5 24 h &S]
Ui e HILAHCA B 38 AU ] TCU 45 B I ) e AT B iy
B, 4> HRFELLLEE CPB i sh kil A5 HLIS 4
HLIL B Cellsaver [B1Y5 A9 IfL WY . 28 SQ40s 1 38 J5 1L
W BFEARE 1 h3h 12 h 24 h SKI4S 5 ml, 4
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F S L4 3 A AU %€ RBC, WBC , PLT %4, RA-
DIOMETER ABL800 IfiL <53 B 4% K He it £ 355 47
MS43HT, Sysmex CS5100 1 5E Y Kz it 25 328 571 1l 52
PR I LI,

1.5 %itFa P8R SPSS 16.0 # it
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[ 5 B RsEm, h T AT 2 R, W B T
LM ERTEE R TIEIE . RFF G IEASA R I %
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2.1 WERASTR & E] A E T AR
o RHSER AT I L (R S CPB F AL ] T 3 3l ik
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0.05),WF1ME?2,
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WA 4, SQA0s JERSA AR IE 7 MBI 4Y

R3PS 0 R TS
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iEoN= Py

it H SRl

RBC(x10"2/L) 2.90+0.51 2.88+0.43 0.491
Hb(g/L) 90.47+16.58 89.40+13.95 0.362
HCT 0.26+0.49 0.26+0.41 0.261
WBC(x102/L) 6.13+£3.02 5.75£2.46 0.057

PLT(x10°/L) 131.73+48.09  127.00+47.49 0.14

R 4 Cellsaver W.2H 3 38 N L /G 5
MK 3254k (n= 15, x:£5)
Wi H -SR] g s P1E
5.22+2.71 4.72+1.32 0.363

RBC(x10'2/L)
Hb(g/L)
HCT 0.45+0.22

157.96+81.63  143.07+42.02  0.360

0.41+0.11 0.323

22 fikR AT X SQ40s ZH Bk i RS I i WBC(x102/L) 4.61+2.95 427+1.60  0.647
BArEAT HAE, B ML 41 RBC . Hb \HCT ,WBC
F1 FIRYUMLL L EE AN (n=15)
TH SQ40s 41 i 1L 75 2L
ERY(S) 49.6+13.1 50.5+8.1
F(n) 12
5 (cm) 170.8+8.8 169.3+8.5
R (kg) 76.5(65.3~80) 70(67~80)
$&PLEA] (min) 177.8+36.6 178.5+57.9
SELF AR (] ( min ) 103.4225.7 97.9+32.2
4= B (S PRI ] ( min ) 23.94+3.73 25.73+2.63
FEARMREE (°C) 24.90(19.80~27.23) 25.50(24.80~28.00)
AL (ml) 800( 800~ 1 000) 800(800~1 000)

A BT RBC(x10'2/L)
ARHF WBC(x10"2/L)
AHJ PLT(x10°/L)
ARHG Cr( pmol/L)
A D-Dimer( pug/ml)
AH FDP ( pug/ml)
ARHT PT(s)

ARHG PTA(%)

AR A INR

AT APTT(s)

4.43(4.15~4.84)
7.80(5.81~10.90)
185.63+59.02

75.86(61.57~95.90)

1.79(0.63~6.37)

11.22(2.81~21.81)
14.40( 13.63~ 15.60)
83.50(71.75~93.25)

1.13(1.05~1.24)
38.30(35.95~39.65)

4.73(4.45~4.99)
7.79(5.94~10.40)
241.56+125.80
79.38(64.18~87.38)
2.38(1.04~6.11)
12.19(4.59~21.27)
14.30(13.00~ 14.60)
83.00(79.00~101.00)
1.12(0.99~1.15)
37.85(35.85~42.38)

£ : D-Dimer: D— K FDP . £F4E 55 (1 (J50) A 7= 40 ; PT B8 000 J J5 s 1) 5 PTA 95 AL J5 1sF V) 3% 0 3 5 INR . [ B o LA ; APTT ;35 £ 38 43

T UL 775 WA 11
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R 2 Cellsaver 2 )V 41 88 & AN L LA (n=15)

Sy E| SQ40s 4 i I A 2H
R (B 43.06+14.28 48.00£11.59
BHE(n) 13 12

B (em) 172.27+7.75 167.00+7.78
R (kg) 76.31+17.89 76.07+14.38
BRI ] (min) 170.62+39.21 155.87+40.51
SFLBT 5 ] ( min ) 92.69+17.65 95.80+23.94
Cellsaver ZbH £ (ml) 2 000(2 000~2 950) 2 000(2 000~2 000)

Cellsaver [n1I§0 5 (ml)
ARATE AL (x102/L)
ARATEAMEEL(x1012/L)
AR /MR EL (x10°/1)
AREF Cr( pmol/L)

AHf D-Dimer( pg/ml)
AHG FDP (g/ml)

230(230~300)
4.8320.61
10.59+3.87
202(183~287)
80.15(69.37~104.60)
0.6(0.33~3.31)
3.57(2.50~11.28)

230(210~230)

4.85+0.50
11.00+5.23

227(153~238)
90.58(69.43~107.92)
1.62(0.45~7.57)
7.14(2.50~22.74)

ARHiT PT( s) 14(13.20~15.50) 13.65(13.15~15.83)
AR i PTA(%) 0.86+0.22 0.89+0.18
AHi INR 1.09(1.01~1.25) 1.06(1.01~1.28)
ARHT APTT(s) 38.74+5.45 39.16+£6.70

23 fA#vi FEHMEBES 100 5% T AW, 0.8

SQ40s I8 5 12t EU5H Y P 2 2454, W R A 22 9 1l = ol

TSRSy , S RBC PLT DA KR AR 40 77 A 14 1. g'

B, UL 1 K 2, i# it Image] X JE M 5% B8 9 g 0.4}

AL BT B AP AL Cellsaver 4L = ;

9 SQ40s 41 & £ 1 4, 19 B 3% £ F i n 2541 o2 i

[(0.633+0.127) vs (0.245+0.040), P =0.001], . 00

3 FiE 4, SQ40s 4 i 10 2% 20

44
L v N /L.

2 Cellsaver MV.2H FAPTZH & A% B4 91 ( X 100) 24

2.4.

.5 SQ40s L HAE " P <0.05,
3 FSHLIN L A PIZH S PSR BB Y i AT

1,

SQ40s 4 i 10 2% 20

.5 SQ40s L HAE T P <0.05,
4 Cellsaver YV ZH ATPHZHIERISR BB E BT

0.8

e
o

8 B B ) (%)
-

o
[\)

e
o

& R AR
1 FIAVLMIAH SQ40s HHEHE AJG 24 h Cr
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KB AR T ML a2 (P =0.029), RJ5 24 h
RBC .WBC PLT & Ji& 5] 3t 12 | AL AR % Bl 4 Ak fa]
1CU 45+ B B 8] DA S A3 B B ], SQ40s 2 5% 1 #3417
WEXEF(P>0.05), %S5,

RI IR ( P =0.001) , 7EARJG 12 h 52

Y2 BEAR T X IRLL (P =0.027) , A A] 5 41 1]
T RG22 5% ( P >0.05) WKl 5,
242 Cellsaver .20 RJ5 24 h RBC,WBC,PLT,
Cr R fs 51 3 5 MUK 46 Bl i A0 ] 1CU 45 B8 15 [
DA NAE B i 1], SQ40s . 2H 5 i 1L #% V. 20 Cellsaver
APRISTC W35 2 5 (P >0.05) , &K 6,

RI S IEHE]N (P =0.003) , {H7E 4% Bt 8] 25
dHRITEH B ST 22 5% ( P >0.05) , UL 6,

61 -
T %k
| | T
~
2 \/'
—— SQ40s 4
— i A 4
0 1 ‘(: 1 1 1 1
R . » » » »
D w A % V b
x x \00 \C\S \0\3 \0\3

7.5 SQ40s 4L * P <0.05
B 5 FAHLINILHAYRGLH 2 RI LA

6

RI

—— SQ40s 41
— AR A

22
= o % \X\ 3\\ r)’\\ AS
= K \0\3 \00 \0\3\ N

@
6 Cellsaver \PZH A4 235 RI ELEE

3 3 8

URAR IR AT G 2 S AP It 1 T AR A AR T K A [
HNG AR I R P R B e K AR, I
ZFECEIR BIRE RBC  WBC  PLT . P4 K 21 Jifd
AN TR) 24 TR 41 e e Tl A /0 9 76 3 B A A 2R
TR ORISR ARG, BTk e 4 g ik £
Ml U8 , AT REE ZE BB AN 1Y I AE, 2F 1T 5 | S i 3
Pk s RIE A/ LT B A9 2 A, 3 F AR S P i 2 A
4000 A AR e AT IR R K A O
FEREN T EEAFFIRE T, LA R
% 5 GG ER A0k e s i 20 3 2 B HE S8
B D RERE AL 2 S B S il AR R

RS5  FIRPLMTLALA SQ40s L AN i 4% 4L AR5 IR KRG (n=15)

WiH SQ40s .21 i 10145 7. 2H P1H
AJF 24 h RBC(x10"2/L) 3.1120.36 3.34%0.36 0.097
ARJG 24 h WBC(x10'2/L) 12.06+3.57 12.55+3.53 0.678
ARJ5 24 h PLT(x10°/L) 105.58+37.21 123.83+61.78 0.281
ARJF 24 h Cr( pmol/L) 96.73(89.58~119.04) 113.93(97.65~153.38) 0.029
AJ5G 24 h D-Dimer( wg/ml) 6.00(3.30~9.65) 6.03(3.68~7.45) 0.465
AJ5 24 h FDP(g/ml) 17.19£9.56 19.00+7.87 0.535
AKJG 24 h PT(s) 14.93+0.62 14.41£1.57 0.250
ARJ5 24 h PTA(%) 77.73£6.10 85.53+16.18 0.092
ARJF 24 h INR 1.21£0.07 1.13+0.16 0.086
AKJG 24 h APTT(s) 40.10(37.53~47.58) 42.90(39.20~49.80) 0.242
A H W51 (ml) 400(360~495) 520(250~810) 0.615
ARG — KBS A (ml) 265(225~422.5) 300(200~400) 0.828
ARG Z RIS At (ml) 222.11x100.53 213.33£132.66 0.821
AR5 =R ES A (ml) 201.67+154.13 171.88+99.48 0.514
MBS B <] (h) 28.59(25.25~46.52) 49.08(22~82) 0.069
ICU {584 mtal (d) 4.00%2.00 4.50+2.64 0.519
fERERT I (d) 12(10~18) 14(9~15) 0.960
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F 6 Cellsaver W20 1) SQ40s 2 Flf I #5 2 BB A ARG IR IR BERHL K (n=115)

WiH SQ40s .21 i 10125 7. 2H P1H
AJ5 24 h RBC(x10"2/L) 3.39+0.52 3.15+0.43 0.171
ARJF 24 h WBC(x10'%/L) 14.67+3.89 12.36+3.01 0.076
ARJG 24 h PLT(x10°/L) 160.38+82.85 126.27+61.85 0.207
AJG 24 h Cr( pmol/L) 123.13+46.40 120.69+39.12 0.876
ARJ5 24 h D-Dimer( pg/ml) 4.57(1.84~8.43) 3.29(2.48~10.09) 0.901
AJG 24 h FDP( pg/ml) 12.34(7.31~20.04) 13.63(8.22~24.17) 0.607
ARJF 24 h PT(s) 14.12+1.31 14.67+0.94 0.189
ARJF 24 h PTA(%) 88.19+17.22 80.13+9.24 0.119
ARJ5 24 h INR 1.10£0.13 1.16+0.09 0.188
RIJG 24 h APTT(s) 44.50(37.78~48.00) 37.70(35.20~45.80) 0.220
FAR KM A (ml) 405(257.5~580) 380(300~400) 0.707
ARJGEE— KM ES At (ml) 300(175~475) 280(180~470) 0.843
AJG R MRS 5 it (ml) 277.50+203.88 279.33+160.20 0.978
AJGE = RIS i (ml) 185(75~350) 190(80~300) 0.859
HUAB Bl S 1] (h) 30.5(21.5~48.83) 30.17(21.58~53.17) 0.575
ICU {584 mfal (d) 4(2~5.75) 4(4~6) 0.367
FEBERT I (d) 16.5(14.25~20) 15(12~25) 0.566

PRUERS , AT 38 AT ELHEE A I o T e A AR
FHBIL , A5 8008 B 18 7 SR AR OR824, %
RS B IO A A 20 Ju Mizuno! " 42 18 T BB 1K Uk 2%
gD PR AR G 2 KM SE R e A AR IR S
TR AR UE 28 AT Ak Ml ) RBC i,

FEAWFFE 0 B AR 5L 303 43, 28 5 WA B 08 J2
X RIAHLILIE S Cellsaver BN I0L, SQ40s 4 AN Bk A8
IR BRI U E RN D U - I DN & 2N
RBC. . IfiL /N DA BB BE [ 4 7™ A i i v e S 8, HL
KB o A8 T IR AR B RN, FLAR 40 pm 1
SQ40s JEMFA M) B 2T 170 pum (143538 55 1045

ARFFEAER LR, 0 SQ40s 41 JE 75 Ak FEAL
M A BF G RLZEHEZON, HEARSS 12 h &R
fi%. RIEMish kA k225 sk o 2 1, 2
7N U8 B B R AR T B 55 il 1 3 L SR S B T RE AR O
(TR A ML G 25 2 308 5 7F 800~ 1 000 ml , ¢ i 25 Aisf
[ ZE  PIALIA) ) RT TCAE 12422 5%, WiAE Cellsaver
21, Cellsaver [F1I 5 %) 4% 200 ~ 300 ml ¥k 48 ML , I
FH SQ40s JE AR AL FREE /DY cellsaver [FIUIAL, ANBES]
A2 RIHAY B3 25 5

S AN FIAHLIN T 2H 1 SQ40s 2H H AR5 55—
K Cr 7K 5 3 A0 T g 20 oL /DN ol 2R AR o ok
PHZE S B IM4T , & CPB RJ5 B IR m R K 2
— 131 SQ40s 1k 74 3 ik 1k B i /INAR Bl SR AR, T B A

—ERRE LR AR S B

AFFRAEA R /D, EEHGT T SQ40s 3 R K
VB PSR g SRR X CPB A ML AR 4 2 e AR
J5i 24 h G IRFL A s2 g, R A R A el It YR R AR
4 AN ) 288 750 41 i o i %) 5 i /) 0 9 3 AR ZH i, H
9 TC A 4 A I T B, TCvk EA TR i 2 o AT, FE
ARHIFGE A T H L 5 A L ) R
FHAAHE B B2 WL 2 08 0 5% B8 4 [00) Bz i S 7k 3R AR 11 0
BRo DRI, FRFE R R ARG B AR T B, O LK T A
ML I 2290 3R A i 2 0 it I 1 L i, X S8 R 45 4%
HIRE XS MR, A Y R EEA i — A
TTHtoE

g5 b KRl i AL B v, 17 T SQ40s fil 3R
A 25 T DA 8 IR Y H 9% ok SR AR %o I R K
By ICFER , e R T

SE 3k

[1]  Burger D, Schock S, Thompson CS, et al . Microparticles; bio-
markers and beyond[ J]. Clin Sci (Lond), 2013,124(7) :423—
441.

[2]  Piccin A, Murphy WG, Smith OP. Circulating microparticles
pathophysiology and clinical implications[ J]. Blood Rev, 2007,
21(3):157-171.
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PRSI B U JIFE T A 380 2 BIL L 4 21 Ak B )
AT 1 BA S F 5

HECSE IS A

(FZE]:BH BISRIMEER T O ETART AL 022 0 A B 275 T i i AL L [ J 0T A6 7 I £ 2 11 R 0L 3% 35 25 L 21
HH (PFHD) BRI D HILIL [ AR S FDDRERI R . F7ik AR 60 44 BEIATMRAMIBER O E T A B N B, %) R
2 (n=30) KR AL FH 20 5 Sy it A 0 iy s 21 2 A 1t 4% b 22 A1 1 i ok [ iy B B 2L (m = 301) DUDRS Lt 3 477 20 o 4 Ak
BR[04y, PR AL I i i R LA A R L £ 8K 0 K ( AHD, APFHD) LI [l B RS 24 h 51 E RS
HUBRE T IA] A LB I3 B ot 1 DO RE G (AKD) KA S8R BB AIMLIN f 7E 5e B 5 A Hb 5 TR AHb(18

#11)g/L vs (1226 )g/L, P =0.03 ], HLIfiL [o14 220 F 46 B ZH [ 550(325,615) ml vs 1 000(900,1 180) ml, P <0.001 ], [ol%iJ5 &
APFHb 5 TXFHRZH[ 100(0,200) mg/L vs 0(=100,0) mg/L, P =0.03] ,RJ5 24 h 51Ut HUARIE “TRFE) RS MUPLEFE I3

Fe AKLRAEFRTEGE #2250, 1 SO ARG L, ARIMIE PR O T AR TR A HIL il 22 6 g A PR 1) i A7 28048 s A
# Hb 7KV SRR T, EAAMILI A E AT 5 1 PRHD T (HR A B S AR B B,
[REIR]:  ASMEER  FIAHLML U8 ; WA B A7

Hemoconcentration and retransfusion of residual cardiopulmonary bypass pump

blood: a prospective cohort study
Yan Shujie, Lou Song
Department of Extracorporeal Circulation , Fuwai Hospital, Chinese Academy of Medical Sciences and Peking
Union Medical College, Beijing 100037, China
Corresponding author; Lou Song, Email: lousongfw@ 163.com

[ Abstract] : Objective The aim of the study was to investigate whether residual pump blood hemoconcentration could increase
the increment of hemoglobin after residual pump blood retransfusion and reduce retransfusion volume and to evaluate its influence on
plasma free hemoglobin ( PFHb) level and postoperative kidney function. Methods Sixty adult patients undergoing elective cardiac
surgery with cardiopulmonary bypass were assigned to two groups based on pump blood processing strategy : hemoconcentrated (n=30)
or unprocessed (control; n=30). Retransfusion volume, increment in hemoglobin and PFHb after retransfusion ( AHb, APFHb),
postoperative chest drainage volume (first 24h) , duration of mechanical ventilation, changes of serum creatinine and prevalence of
AKT were compared between the two groups. Results The retransfusion volume was lower in hemoconcentration group (550 (325,
615) ml vs 1000 (900, 1180) ml, P <0.001). Higher levels of both AHb and AFHb were observed after retransfusion in hemocon-
centration group ( AHb 1.8+1.1 g/dl vs 1.2+0.6 g/dl, P =0.03, APFHb 100 (0,200) mg/L vs 0 (-100,0) mg/L, P =0.03). No
difference was found in postoperative chest drainage volume (first 24h) , duration of mechanical ventilation, change of serum creatinine
and prevalence of AKI. Conclusion Compared with unprocessed group, hemoconcentration and retransfusion of residual CPB pump
blood improved hemoglobin level and reduced fluid loading. Despite an increase in PFHb, the processing procedure was not related to
postoperative kidney injury.

[ Key words]: Cardiopulmonary bypass; Residual pump blood; Hemoconcentration; Fluid loading

PRHMIEER ( cardiopulmonary bypass, CPB) CEF AR (FIAR PN ) 80 3 45 1k ik 1]
T IS CPB 4 P (LA fif 1 | 4805 L
R AL, 100037 5T, s PR BE LRIV EBE Rk BRI ) ORI A I, % T T A

[ﬂ%lbﬂﬂﬁﬁﬂ"lb EM‘[Z[% ﬁgﬁl‘ﬂﬁ%rﬁib ﬁ%ﬁ%%,ﬂﬂu%ﬂy 1 000~1 500 mlo %Iﬂﬂ@‘bé’l‘
BIWAEE: # ), Email :lousongfw@ 163.com
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FHIR 2 Foot 5 R B4 255 7 8% CPB R AR AL I
Wl 5104 a GAHERE, O THLIM AL )7 =L, %4
O ETLOAFEZE S 2015 AR e[ — IR AL (1Y
AV ER 3 A B EELIAL, 19 ek
BIL L 228 0L (AT o ik A BRI (o 4 T4 2 4 M
2 A FFC (s FHRTL i 8 08 a9 e 44 Ak B [l iy,
R IR BT A G . =R LIm AL 3Ty
A5 A I BT IR 1] Wi s B2 ] s it 3 o/ )
MRUEAIG R, ] REX A BE ML RE ™ A5, RAMEE
B B iR FH B H22 1] i R 8 o 40 b JAH 45 65 1
T, U I 4 A UL T A DA R A 67 A [ B A AR
PR BR /MR I PR -, i 7R T U ] RE 234
T VR I 1 v R S Il 3R U0 = 1 21 AR 1 ( plasma
free hemoglobin, PFHb) , &2 W A J5 5 DI RE, AN 5%
NRTHETEASIBESE , % S0 I 28 g AL FU2 A5 i) A
AR v BB [l 12T 26 1 (hemoglobin, Hb) (/b
I - S HL [ s % B PRHD MR S5 B D RE Y 52
M,

1 #AREFZE

L1 BRRBGH Faf at £ AW AT 1L A S
WFFE, eI 2017 4F 1 A % 2017 4 5 H T RAMERE
FrEERIR CPB O IE M F A B 60 ], ATEDR
e OFER =18 & ; @QFM CPB LETF AR, HEBRbR
e O TFAR QL TAR DRI TR ;O
A 58 o T 44 3 B T 43 31 R BBOAS [] g AL o
b BT 5, AL 42 [ g 4L B X BR 4) 30 431, ML L
RS (RIEEELL) 30 i, CPB {5 1k 5 B & HLOR
Y b B P BRI T R J5 K O 28 BR Tk, AN 2 F
FEN LR

1.2 HAZHHE MRS TSR AR X R B
[l 41 5 Hb 3 KA ( AHb) K (11£5) ¢/L, BN o
0.05, fLHRFE (1-B) 0.9, PHLH A R — il 22 A
TIREAS I N2 4% 21 ], PRI , AT 50 R IR A
PIZH A 30 fi],

1.3 CPB Z & #d a2 CPB H Stockert S5,
Stockert S3  Stockert C5 %4 ( Sorin Group Deutsch Land
GmbH , % ) %, Jostra HL20 Y ( Maquet Cardiopulmo-
nary AG,Jig ) AT 0 AHLSE ., CPB & Al 45 B
AP IAE P [ (R RIS i, TR )
PSR B (R HRMIT S B, o ) U G A
(MAQUET VKMO 7800, £ [ ; Medtronic Affinity, 3&
[ ; SorinInspire , & K F]) | 2 ik 704 U& 2% (77 U 3E
PLRBEST S A BRA R hE) . CPB HlFE il &
1600 ml, f45 5 J5 HUAf AT 600 ml (1 5K

PUZTA BRA T, ) LR S e K 130/0.4 564k
TS (AR, T ) B8 490 3% AT K ( DL B
By7,"hED) 1000 ml, ZeFFE Bk, BT Rk ek
Jis B A A 78 ST CPB, CPB 45 0, 2 44 T 7T £ U
53 PSR BN [] (R AL Ak 28 7 =X

Xof BREH (n=30 fi]) 0ol 4 1k | i Jok 1o o 45
FE e A AR R O D RE S A A DL MR PR e
DT ISCHE AL I 25 3 2 kA 45 ] 4 25 A8 3 5 ok B 1
HORISERE BRI E H TR AL F
A4S 28 f8 A1 F Dk Il 28 HR

FETEAL (n=30 1) o Lol AL 45 1k | e ik 1l
I A5 AR R O DI RE SR R DL AR R
BRSO AL M 28 = 2 R4 A8 I 45 iR 3% . Il i)
BV FH I8 2% ( SORIN , 2 KA ) e 46 HL M & 2 6 1.
TEVRTE S O ml; FOKS B 1 R ORI S8 HE | B kA A IR
Ji B AL 5 26 48 08 vk 4 Je OB T am 48 &
SRS K Il 2 AR D MR IR
B ¥ 2 15 XE T <500 ml/min,
1.4 6 R% AR E
141 FEImKRZ A ML E 4 FT S B3 Hb A
AHb, WEIEIRZ & . OBL I R4 i 45 2 80 ik
T [ iy B OB 1 1 A8 v RV AR R ERT, AL I
[5G 2 PFHD 1 PFHDb 34 KA ( APFHD) ;@
ARJG 3 H I WLEF ( creatinine, Cr) 3K R ; AR S5
ZVE'E #i45 (acute kidney injury, AKI) [ #2218 KDIGO
(Kidney Disease Improving Global Outcomes ) i2WiFx
E,48 h Cr ¥/ =26.4 wmol/L 8% Cr ¥l =50% 5§
JRE<0.5ml/ (kg - h),>6 h] BAEE;OARJG 24 h
51 b s @A S5 HLBE < [a]
142 WERBHEEARGE BEMEN AR B,
TR F AR B0 2 AR TT S I 53 %X (ejection fraction,
EF) {# .CPB Fi 3% % K 7% : Hb 21 4} b %5 ( hema-
tocrit value, HCT) . PFHb . Cr; CPB {5 &, . 5 HLIN [A] |
REL TR 1) % w0 S WA L 7 i A K s e 7L i
RIS e B AR Hb | b 20 20 i v R P R g
T B PR SHLAS G I HE 7S B CPB {SEHL
I I 3% 27 46 2% . Hb HCT . PFHDb | AL it [7] gy 2 AL il
Hb HLIfiL PFHb ML I8 38 12 5 AL 4 i 58 52 5 1)
74 . Hb (HCT PFHb; AR J5  HLBGE < 8] AR5
24 h 5|E AT 48 h Cr WL ARG 3 h 12 h,
24 h Hb } HCT {H, FFREVEE 2 P, il B E
FET B H e EEIE RE & A B, 4G R I
AR AJGROHE 25 A AR IE R T 3 30 bk R 2
FHBLARSIMIE it S A A 3R A R (R AL B
[F]>48 h) A5 I FHRFLE R ARIRIT AR J5 4
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RGO RAE (A Bk ) |

1.5 it F o4 RH SPSS 23.0 #7412 4
Bro FFEIERI A 1T R A B AR 2 (x+
s) Fr , WIZH ] LU BRI ST FEAS ¢ K 38 NP5 IE
Ao A BT OB A b A8 BIORT DY A3 ] B SRR, R
2H 1) e K F Mann—Whitney U 556 5 71507 R A
BN, P A] He %58 5% A Fisher K& #4656, P <0.05
INNAGIT R L,

2 & R

2.1 ALFAH AR EIARGE  FARISHEM
Rerp B LR 1, I AT BE TP A T PR S 50

AHLIL, AL [ 4/ T X BEZH ( P <0.001) , HL%
W 2 [ I B 4, 68 U AL [l i Hb &5 T % IR 4
( P<0.001) ,PFHb b5 F X B ( P <0.001) , 4
Vi) e A L R PR O i G 22 5, AR 2,

2.3 AR E BT LU, AL e e
JELH AHD = TRRY4( P =0.03),

URBLZE 55 5 T 0 3 Ak B T B o e Ay
BLIfL [l 4 i (P <0.001) , i 56 52 J5 8 U8 20 A %
APFHb & TXHHE4H( P =0.03) . SXIE4AARLL,
JEMLFEXT RS 3 h 12 h .24 h Hb 8L TCH N,
PIZHARSS 24 h 51 AR JEALEE < E] LR 5
Cr I fH e AKI KA RIS #25%, Wik 3,

SR E BRI T, AR TP A 11

TG 225
22 FIRAb LI IS TR HLG U 4 R

TARJGHEAT OO 1k i, R T HAR I KA R A

R PHEFE AT S ARIMEERIE I RBTE (n=30)

TiH it B4 IR PE
R (%) 5413 55+12 0.70
BHE[n(%) ] 20(67) 12(40) 0.22
ERSES

CABG[n(%) ] 7(23) 8(27)

WEFAR[n(%) ] 13(43) 10(30)

Morrow[ n( %) ] 3(10) 2(7)

HENSE R DR [ n( %) ] 3(10) 5(17)

HEHEFAR(n(%) ] 4(13) 5(17)
BSA(m?) 2.02+0.16 2.05+0.19 0.53
ALB (g/L) 44.6(41.3,47.4) 42.9(40.7,46.1) 0.36
ALT (U/L) 16(13,41) 13(7,36) 0.49
Cr (umol/L) 78.0+15.4 75.5+15.5 0.56
Glu( mmol/L) 5.43+1.73 5.19£1.21 0.58
BT Hb (/L) 124+ 14 12311 0.93
SRR HCT 0.368+0.05 0.374+0.03 0.58
%7 PFHb( mg/L) 100(0,200) 200(50,250) 0.37
RS E] (min) 11038 104+31 0.54
BELWT s ] ( min ) 81+32 75+27 0.50
P B ARG (C) 32.4+0.7 32.4£0.5 0.98
AR BRI (°C) 32.9+0.8 33.1£0.9 0.37
BRIk Hb(g/L) 83+13 82+11 0.69
B RBC ik [(n(%) ] 10(33) 12 (40) 0.83
Herp R AR (ml) 300(150,600) 300( 128,575) 0.94
PEHLAE NLRE P 25 4 (ml) 300( 130,390) 250(150,300) 0.33
fEHL Hb(g/L) 97+10 9411 0.36
501 HCT 0.2910.03 0.283+0.04 0.43
541 PFHb( mg/L) 450(200,725) 600(350,800) 0.34

7 BSA ARFIMAL ALB: A ALT 45 IS 208 ; Glu : 1B ; RBC . 2T 41A
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x2 PIHBREFAVUMACEE LA (n=30)

WH it HR 4 FRUEL PAH
HLIML 145 e (ml) 1.000(900,1180) 550(325,615) <0.001
HLIfiL R 1 (ml) 0 495 +39 <0.001
645 1. Hb( g/1.) 96(90,105) 164(139,175) <0.001
A1 1Ml HCT 0.29 (0.27,0.31) 0.49(0.42,0.52) <0.001
14 10 PFHb(mg/L) 450(200,725) 2 200( 1 450,2 900) <0.001
14 11 K*( mmol/L) 5.75(5.15,6.18) 5.42(5.13,5.68) 0.37
[ 45 Ifi. Na* ( mmol/L) 137.6(136.4,139.6) 139.2(138.1,142.8) 0.33
F3 MWAEFMEIRLE AL (n=30)
TiH i IREA sk -e4i) PAH
F R RZE S
AHb(g/L) 1226 18+11 0.03
UG PR £
Lt [ % 2 ( ml) 1.000(900,1 180) 550(325,615) <0.001
APFHb(mg/L) 0(-100,0) 100(0,200) 0.03
54§ /& PFHb(mg/L) 500(200,800) 700(300,900) 0.08
AHb 3 h(g/L) 16=11 2114 0.20
AHb 12 h(g/L) 15(8,22) 13(9,23) 0.90
AHb 24 h(g/L) 11(5,20) 14(7,23) 0.26
ARJF 24 h 51 (ml) 435(298,580) 330(230,460) 0.40
ARG HLAE ST (h) 19(13, 23) 14(11,21) 0.43
ARJ5 Cr W ( wmol /1) 90.4(79.3, 113.3) 93.5(78.9,116.9) 0.56
RJG Cr KR (%) 19(3,42) 28 (12,51) 0.25
ARJF AKI[n(%) ] 10(33) 10(33) 1.0
3w LUK IR O WK R K e, 554,

P9 % B8 08 e 46 Ak B S AL AL 215 % H235 Hb
AR TR T X BB (18+11) g/L vs (12+6) g/
L, P =0.03],R%AJE 3 h if, HLilLHEEXT #% Hb
TR A 2 HREGRKE Hb AT A S BB
Hb #55Re ), v e A Al TRE TS . 34, 5
UE S L 0 Ak 38 P T 9s/D 8 R S AR fuff . CPB
WA RN A2 1000 ~1 500 ml, 808 b B ] 47
RO/ (495+39) ml MWK A AT, AR S T8 AL I
FEUEATRRAC 172~ 173 T n i, C A MF5EiE
52O WEF AR fr o 2 5 8 E AR B 5 FaE
TORIOE L e, WA e ok 22 = 21 4K i
CPB AHICHAE SN | V- Uit 4 7 A B AT S 340 48 4 B2
FREEEIR ) BEAh, AR B ff it 22 3800 B R 4K
G3U ARTHE PN B 240 OB 22 5 7 2 el I A8 PN B R

VAR A7 gy 2k 22 388 oo I B 67, AR 0 ER &
T/ F 4 AL UL [ i £ 1T Ok CPB 5 1) 25 1 45 B B
A, RHIEXT FARF OUIREZE IR AT 24
FELRI R T A 4 w5 Hb (R O IR AR JS
AU Bl ok PR3 B8 A S5 A7 B it 8 0 ] A B /D Y 25
i, A O S Hb, RS 1CU 75 45 B R L3S
B, REARIG 3 h i, HLIAKE 38X S Hb 3 FHRUR
AN HRHEKE Hb o] 840 AR 5 BN Hb 548
REJT, nTRefH A FREETS

[ N4> FPDAE CPB R O LI AR A ITF R
XoF 1k I DG B A B S ), o R AL, fE i U H
fn BIRARE LT, B EH AR X AL . 8 AL
FEUE W LR B T4 M 6 i PR R i A O
HATHLIL P AR A AP R, BEE A 25 Tk CPB
Je HEE L DI fE . ML R A R T R
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SEEANOKEE AT LR, WAL TE CPB JF,
SR IR R Z A0, 38 AT P 10 AL 38, o] LK 4
AL, SCANEE 0T B 2 ey, T ELAR
ZWARRIALINL, Hb — B 7E 80~90 g/L, kLI AT R
FERAE Hb, EE VAL BT AT A

R 1 Ak FHL 2 358 T 0 VR IR, RO N R PF-
Hb /K[ 100(0,200) mg/L vs 0(-100,0) mg/L, P
=0.03], 7EAWIZ D, EHIEHHATHLM IR, X E
e R EN 500 ml/min, A AU AL LR 18 188 R Ak
D IEREIR 2 % &, 5% PFHb i, HoAe s 45
HBYE ARG, AR E Dl YU T
AN T A B EE O T e S IR AR S
AKTS EAHFFE 45 5 R R PRHD 3 A0 I A 3
INARJG AKT & A RS, PR Cr 38K R BTG 1242
5o WAL, ZEF AL A D8 R b Qe ) E A, AT
IR AT R 10 T 9/ I A IR, LAY /D PFHD
AR, ESEAE 5T I R AR AT E DR R 2 &R
F M ASBERR 12 A BN T 2 R AR

43 F O T A BIL L 22 i 8 [T i Ak B ] 4
IRVt P A VAR 10 Ao AR R M R 1) ER A
BV U il LN =1 A N 1 e | & - S 5 R
#£. G Scrascia %[10] FIBF S s, 5 B4R RS AR L
2 M3 T A RS AT AR ARG Hb 7K, HI5E )
BEMINAE, Shen S 45" BUBFFT LG Y, XF T H I 5
i RBE IR TET S A B2 5 i £ 5 Il T B, B AR
Jer th URURS: T BRI R 0 A T g RS %
PR T /N 858 1 PR T 5, AR BF 5 A ]
Af ELA T B 8L RN XT BRZH R S5 24 h 5 &, W42
(B T2 5,

VER—TRER R L AT HEPEDF 5T, A A 52 R 1 %l
AL IR 08 A B P A RO A A FIAE R T — 2
BEATL T HEOIF 5 1) TS 360, AR 52 45 Hh i 558 vl 7R
RGP R A R MK TS, T — 2
TIFFE 0T G A 25 B 45 PR Oy HLTF- AR XU B K
TR (U WERS AT A FIH 2y Bk N B RIBEA ) DLtk — 2
PRR TR HLINE I8 AL PRI CR 55 A6, B n] I R Il
PRI ALY BB 5T, 11— 25 H B = Fh R A pL i Ah Ry
S JEHIEA S H i KU &5 9 Kl 3 R

4 % &

CPB T /U Il TF- AR A ML i1 285 768 8 A B 7T A5 %K
$5 Hb A1 HCT /K5, Wb ML el 2, HE I8 IS Y

FIAHLINL PFHD T, (BI04 5 PRHD (LU i,
AL I T4 A L, % B RS I 3R e R
T,

SE K
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2 T AR X 52 At/ Lo HIE T A B30 9 R 2 FH Y 52

R O2.8 H 2R NEHR AR R BHUE

[HZE]:B8  HITE TP IR (TXA) X E4/NL0IEF AR B BUS M g, FiE BT 2013 48 12 A 2
2015 4 9 H FASBE B2 32218 WU BRAE ( TOR) ARJAAR B B3 328 i AR 2 DA ~12 5, ASA 4 (T ~ ) S, FF& ARk
BRI AP X B2y 138 44 LRI AR IR Z AR LR AIRYT s TXA 400 190 44 LA h 232 50~ 80 mg/kg TXA, i
ST HT EILBYIE RO}, B RITTPAG AR S TXA 5 BRI G A i A G, R — & M 204 BoR AR o
B AL AL R S 4 22 5 (P >0.05) , SFREZH A TXA A A5 H I3 10 (156.66+7.04 ) ml F1( 130.9125.99) ml,
TXA ARG i AR TN B2 /0 | 25 55 BB W25 (MD:25.75 ml, P =0.006) . FEIAR ST 403 i 2 R il MR B e 7
WA BF TG ¥25( P >0.05), ZTT logistic M1I7 57~ FEIAR LT AIAE | i S5 0 1L/ MR 0 8 218 WO 4 AR 3 R e T2 22
(P >0.05), 740, RIEHUMGE ST ARJE ICU 45 BB ] ARJEHEBERT ARG B DR i R AR EBL T R M B AE
WAV B E BTS2 2257 ( P >0.05) . G5 TXA WA SRS AT/ L O IE T AR B AT H i, e B A S99 afn i & i) e
ARG B DR I & A 6 A B AU T SR AME B 2 FHBEA R

[XEER] . 2P IR ; S8 1R NUBRIE

The effect of tranexamic acid on early surgical outcomes and cost in cyanotic

pediatric patients undergoing cardiac surgery
Zhang Yu, Shi Jia, Hei Feilong, Liu Jinping, Ran Jun, Yan Fuxia
Department of Anesthesiology, Fuwai Hospital, National Center for Cardiovascular Diseases, Chinese Academy
of Medical Sciences and Peking Union Medical College, Beijing 100037, China

Corresponding author; Yan Fuxia, Email ; yanfuxia@ sina.com

[ Abstract] : Objective To evaluate the effect of tranexamic acid (TXA) on early surgical outcomes and cost in cyanotic pediat-
ric patients undergoing cardiac surgery. Methods An observational study was performed on 328 consecutive patients aged from 2
months to 12 years old who received radical surgery for tetralogy of fallot (TOF) in Fuwai hospital during December 2013 to September
2015. They were divided into two groups: the control group (n=138) and the TXA group (n=190). The control group included pedi-
atric patients who were treated with no antifibrinolytic agent during the operation. The TXA group included pediatric patients who re-
ceived 50-80 mg/kg of TXA during the operation. The pediatric patients” major perioperative blood loss, any allogeneic transfusion, re-
nal failure, mortality and cost were recorded and analyzed. Results General linear regression analysis revealed that there was no sig-
nificant difference in the intraoperative blood loss between the two groups ( P >0.05). The volume of postoperative blood loss in the
control group and the TXA group was (156.66+7.04) ml and (130.91+£5.99) ml, respectively. Compared with control group, patients
in the TXA group were associated with significantly decreased postoperative blood loss (MD;25.75 ml, P =0.006). There was no sig-
nificant difference in the amount of allogeneic blood transfusion ( P >0.05). Multivariate logistic regression analysis revealed that there
was no significant difference in the exposure of allogeneic blood transfusion( P >0.05). There were no significant differences in the
postoperative ICU, postoperative mechanical ventilation time, postoperative hospital length of stay, renal failure mortality and cost be-
tween the two groups ( P >0.05). Conclusion TXA significantly decreased postoperative blood loss, but might not affect the allogeneic
blood transfusion, in—hospital renal failure, mortality and cost in cyanotic pediatric patients undergoing cardiac surgery.

[Key words]: Tranexamic acid; Cyanosis; Tetralogy of fallot
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2 PR (tranexamic acid, TXA) 1E B —Fh#it
U2, W BN O BE SR T AR HE i R it ) 4
FEA AR R s R I iz B IR R . %
KA SR ( congenital heart disease, CHD) & JL
RS i F XU B A, DR L 20K G A ot ] 4 R
JEARRE L AR T R X EEEH T
CHD B JLA B AAAEBE I 5, AL 45 ¢ 1 /)N Al B 5
LRI I A SMIE IR TR B TS 5 ] Y 1
TR XS /N J LR 5 Wi A5 J N B Ol B ) 3 — 28 fin Tl
BRI ZEFLANEF I T S IRk Ok I 2 RIS
7R TXA AT LA S0 B /N Lo JEE T 7 £ 1l
B, Hoh AR CHD fBL R 00 I B
T AN A0 M 2275 5 1 il /AR P BE R A%, A2/ L
SO JIE T AR TR A 0 o g 2 7 e PR RS AR
TXA XA /IN Lo JE T A A0 5 i, i o, 7130
WG B AR o Ak, B F e/ LG
JEF AR TXA XAF B 2 FH 32 i 1 D0 1) BF 58 38
IR, RWFIE TXA XL/ N LG IE T AR M PR
FLIBITIU 1 9% T 52 0 15 B0, AR STl B o3 B 17 5
HMEEBE 328 1 F 2013 4F 12 F & 2015 45 9 H 5%
38 PUBEAE ( tetralogy of fallot, TOF ) #3146 A M LAY
I R BER

1 #AREFZE

1.1 A% [BEPESHT 2013 4F 12 A F 2015
9 A FARRBHZ TOF MAAR I HL.4E TOF i34 328
B4 2 A ~ 12 % EEREE S %1 ~ 11
P, WYEEEARPIEER A TXA, 70 I (n=
138) Al TXA ZH(n=190) , o X HRZH Sy 3 IR
IR Z AR M AT BT s TXA 4 B R
2B 50~ 80 mg/kg TXA ZEARIMEFRZE R
1.2 JREA= CPB 7 &  Frf L3 JC R A H
2, NG T A 8% L Ve Sk LN 3 5 S 7
mg/kg IG5 0.01 mg/kg, £F B LBE B S8 2
JEFERCANE K, AT H KA S SR, RIS
SHHZG MR IR 0.05~0.1 mg/kg B FETREE 0.6~
0.9 mg/kg FIZ¥KJE 10~20 wg/kg HAFI5 KB 1~2
we/ ke, R 52 5 0145 5 R 4E e iR . i A
L2 TOF MR 446 5 W] R BB B H A =
Ui G S RN gE . AARSMIEER TR AR ]
I AR TR IR, 52 I A (B 24047 A R 0, T T
| 36°C AMENLG ATk RABYE, R & A P R
KEBIA 10 1.0~ 1.5, A AR S5 I fh 58 1 i 7] 2 45
7E 120~ 130 s,
1.3 WA

AR A B AR,

AR AR SMIEER B[R] T 3 Sl ik BT ] AR e [ A
A, ARG H L E OSSR S|
T BB, ARG 51 RN T 0.5 ml/kg B AT 4K BR
JeE TINS5 | I A5 5 i v 20 20 10 1) 48 1iE Sk 120 26 1 ok
JEART 100 /L LR ARYE TOF £ LA R ML£T 8 ¥
JEE K-35 PEA 3 0 1 BT e DK R I 2% P 6 AF Sy 3 252
VR /INBS I 2 o 3 P 8 s 8 O PR - B = 5 i v
ZINKR P st ML DU S8 DA 3 3 2 U 14 I 0 ) R o
TE SRR S5 T L RSB AT VA Y 1 A B ] 2 PR 58 TG
PR, HAAR G H8 AR L4 . AR5 HLAGE <R ] RS
ICU {5 BRI i) AR S5 43 B st ] A B S0 T~ 2R A e A
BBC I T

1.4 %itsob R SPSS 22.0 Giit2gi kit tr
GEitordT, THECERL B S At [ n (%) ] &
7N, LR F R R 5 R 56 8 Fisher s B VAR 5646
5, T GORHR IE A A0 W BB AR i 22 (xts)
FOR VAN ECR A ¢ K50, TR 2 WA
A B T A AR (DU A3 80 RO 21 R) EECR AT Wil-
coxon FRAIREEG . HH I 5 A1 0L 5 %) Bb 48 R FH— %
LML 434, d IR Y He R FH 22 T logistic [7]1H
3BT, Horb RUE A3 AT 0 B AR O AR IR IR, P <
0.05 NZESAGIFEX,

2 # B
21 —fERIA 32 TOF MR AR & LIE
328 Bl 4 5 L X REZH (n=138) Al TXA 4 (n

=190) , PRI AFHE B R ARSNGB ] T
= 3 fik BEL VBT ) 0] AR = AR s (B A P 4 5 TR TE 4 1 2
EZR(P>0.05), WFEI1,

K1 BHEN— Ml RBOR

popiicE:] TXA 4H

o (n=138) (n=190) P
BHIn(%) ] 93(67.39)  128(67.37)  0.997
IR (4 1.61+1.37 1.43+1.17  0.166
B (em) 77.03£12.31  76.30+11.34  0.548
1A (kg) 9.86+3.10 9.67+2.58  0.513
PR SMEFRI ] (min) 111.47+37.56 116.32+40.30 0.230

T+ E S BKBHBT ] (min)  75.44+28.02  79.25+28.51  0.193

FARMFE] (min) 200.93+52.68 203.99+55.46 0.584

22 el kegw )z ot — LM RIH T
SRR A IR AE A R E B EG T E55 (P >
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T2 HBERY RN IR

HH XTHBZH (n=138) TXA 4 (n=190) P1H MD(95%CI) OR(95%CI)

H I
A I3 (ml) 58.56+2.04 59.84+1.77 0.637 -1.28(-6.60,4.04) -
A H i (ml) 156.66+7.04 130.91+5.99 0.006 25.75(7.49,44.00) -

A 100
LA U) 1.40+0.07 1.45+0.06 0.655 -0.05(-0.23,0.15) -
13 (ml) 104.42+7.21 101.236.24 0.740 3.18(-15.65,22.01) -
/MR (U) 0.03+0.01 0.04+0.01 0.122 -0.01(-0.03,0.004) -

i 1M %
LI4MM [ n( %) ] 111(80.43) 159(83.68) 0.606 -- 1.248(0.792,1.868)
M3 n(%) ] 102(73.91) 143(75.26) 0.580 -- 1.155(0.693,1.924)
MR [ n(%) ] 4(2.90) 6(3.16) 0.532 - -

0.05) . TXA AR A0 HEAH G0 ELAT G677 Bk /N Lo JOE SRk i 45 97 8 s o 7 22 1y —

TR X RIS A i 5 R I VAR P 3 7
PIHBH RIS 25 (P >0.05) . Z7C logistic [1]
VA3 Sk P A S 2 240 B a5 R /I A i 1 3R
WL F G222 57 ( P >0.05) , W3 2,

23 REBAFTH REHUESHE ARG ICU
15 B EF ] AR 5 32 B B[R] 76 7 4 A8 3 ) e e 12 22
S( P >0.05), RFBEoRewmm AR FBistr:
R E B BAE TR AE A B E R LG #2557
( P>0.05), W33,

R3 BERARGIRKTOR

X HEZH TXA 41

M (n=138) (n=190) Pl
A JEHUAEE S (h) 12(7~22)  15(8~22.75) 0.494
ARG ICU 48R E] (d) 2(1~4) 2(1~4) 0.753
ARJGAEBERT ] (d) 8(7~11) 8(7~11)  0.605
EIRE R [ n( %) ] 1(0.72) 1(0.53) 0.820
BT [n(%) ] 0 0 >0.99
fERESAED (JT78) 4.27+2.26 4.30+1.58  0.853
3 9 i

ML JIE T AR B A S 14 i R i L P9 XU g
DR ) H L i L 22 3 PR I i 308 458 1 R A 19 42 A
RHAFETRIG N, FLLRL CHD iy TR 1 48 A9 1B
JSAN L 20 i 44 22 A B9 1/ AR S BE R, R/ L
O E T AR A it i) 57 fE B PR 2, e, fe i L
5L 4HE CHD J2& TOF fE N AN . BT, B iin

4y AL TXA, E L C R AHAKEG > SR — R FE
PEUE ST, 40 AR B IS D RE AN 4 19 & AR R RLEARSE
238, 0T 2008 4R T, 4K, TXA A PLer
WIRITRY B, TXA B—Fh A T & U & R
FAL Y, AT 55 P VELS 5 21 5 B L r sz FR 45 5
S B 1k 2T I D A O B 2 G oK AT A R
F 7340, TXA JRAT LG ik BH B 2F v il 5 R 09 1/l
Wns | KA M A ER Y BT, TXA 1B AR
N BEFARBA & FE PR o R8Tz
NCIS

ARBIF G SR — I [0 Jos A g 461 0 RECBIF 5 2 3% 2 44
A2 TOF MG AR KL 328 f, BEAS i R H g
R, Ao BILE R RRe R T A 50~ 80
mg/kg TXA Z CPB 453, Hl, EFR L TXA 4525
FIEM G RWIE R, BEH S L EILEBER TXA
FEOIEFAR PG LW EHK, Meta 53
Br &ESE, TXA 78/ L IE AR AR B B oA 1
TRER . SR AL/ Hr st TXA X T 2224/ CHD
SEL IR A S H ot s o %) 5 M i AS R AR ST
R TXA A LA R AR TOF S8 LA S By i 1
(MD:25.75 ml, P =0.006) , %} [l AR W20 40 i, 1l 3¢
FRTIIL/INB P i 3 AN 3 SR A B2, Giordano 5§
B — I [ PR I WA A 123 44 SR 4R CHD
AL, KL TXA A] i E RS A CHD LR 4L
20 0 i v RN A i 1 20 ) i 2, X R R U o
SR/ INAR P B 1 AT 2, ARBESE TXA X TOF
A8 LRI AR S0 i 1 3 A 5% ), 3 AT BB 2 P Ry 55 At
CHD B LA ML L1 FHK AT R BE A Al fE
R A N 2855 %y bR fE A TR
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FHN ARWFFEIR K I TOF A TXA X 8L
A JGHUBGE SR ] AR S5 ICU 5= 85 B 8] AR S5 A Be s
] A B D e v K AR SR BEAE T 2R A 5
X5 Shimizu ™ A FTAEHEAF 78 A Giordano 451 (1Y
[l JEPETFF 5% 25 S 2500, CHD 2 LA s B TXA %
JLH 90 5 e AT SE e, BRI JRR iR B2 U (5 2% T 2016
AP A 1 LR A i A RS T PR S TXA
R WA AEK LA 300 1 o R0 i i, AT 45 48 422 52 K R 411
BEFEARMAIG R E AL SR IR B gfEtE ™, R
17, 78 /N LG IE TR H Rz T TXA SR 2% 52 0 7y
WAERR D>, AWF5E LB, TXA XFF TOF £ JL#EZ
TOF HRiA A B 2 BT 520

ARG HAIAFE— I R BR 1, 15, A5
WESE CHD fEJLAGAE I FIAREE 5200 TXA /9 4345 F1E
BRET R AR 4 H L B AT I AR F A O Bl A
N A Ge T2 05 Wk 3547 43, OF H, 3L TOF
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Heparin-induced thrombocytopenia in patients undergoing cardiac surgery
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Beijing100037, China ;Department of Anesthesiology, Dingzhou People’s Hospital , Dingzhou 073000, China
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[ Abstract] : Objective This study aims to summarize the clinical features of heparin—induced thrombocytopenia ( HIT) in pa-
tients undergoing cardiac surgery. Methods The Chinese and English literatures reporting perioperative occurrence of HIT in patients
undergoing cardiac surgery were searched. The English and Chinese keywords of " heparin" , " thrombocytopnia" , " cardiac surgery" , "
cardiopulmonary bypass" were used to search in PUBMED, WANFANG, CNKI and VIP databases. Patient characteristics, heparin
use, clinical manifestations, laboratory tests, management and prognosis were collected, recorded and analyzed. Results 26 articles
(33 patients) were included in our study, with 13 articles (15 cases) in Chinese and 13 articles ( 18 cases) in English. Among them,
15 cases had no history of heparin exposure while the other 18 cases did. Clinical manifestations of HIT were reported in 25 articles (31
patients ) . Among them, 20 cases had thrombosis (six cases occurred in veins, 14 in arteries) , Four case had bleeding symptoms ( two
cases had skin ecchymosis) , one case had intestinal obstruction, and five cases had infarct symptom (two cases of cerebral infarction
and three cases of pulmonary infarction). F,~H antibody was detected in 16 out of the 31 patients, and all of them showed elevated F,
—H antibody. D~ dimer content was measured in two patients and both of them showed elevated levels. Once the diagnosis of HIT was
suspected, heparin discontinuation as sole treatment was reported in 6 patients. Heparin was replaced by argatroban in seven patients,
fondaparinux in three patients, argatroban combined with fondaparinux in two patients, rivaroxaban in one patient, recombinant hirudin
in two patients, and warfarin in four patients, respectively. Four patients were treated with hemodialysis. Four patients were treated with
glucocorticoid and one patient was treated with immunoglobulins. One patient was treated with recombinant Interleukin—11. Conclusion

HIT, characterized by acute thrombocytopenia after heparin administration, is a differential diagnosis after excluding other causes.
Once suspected, platelet count should be monitored continuously, and sometimes PF,~H antibody should be measured.

[ Key words]: Heparin; Thrombocytopenia; Cardiac surgery; Cardiopulmonary bypass
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Anticoagulation strategy for patients with heparin —induced thrombocytopenia

during cardiac surgery

Yu Kun, Liang Bixia, Liu Mingzheng, Lv Feng, Gao Guodong, Hu Qiang, Qin Chunni, Hei Feilong
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[ Abstract] : Objective Patients with a diagnosis of heparin—induced thrombocytopenia ( HIT) who require cardiac surgery face

great challenges. This article aims to provide new options for anticoagulation strategy during cardiac surgery for HIT patients. Methods

We collected medical records of three patients with preoperative diagnosis of HIT who used direct thrombin inhibitors (DTI) during

cardiac operations. We reviewed the literatures and discussed method, dosage, monitoring indexes, safety, efficacy and limitation of

different DITs. Results All three patients underwent OPCAB with general anesthesia, and the operations were successful without main

complications. Conclusion It is safe and effective to use argatroban and bivarudin during OPCAB in patients with HIT under strict an-

ticoagulation monitoring.
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FF& -1/ MR T 4 (platelet factor, PF4) Z A HIHITE

& BAL: 100037 JU5T, o B2 Rl 22 e b st UR RIS 2 B
O e 0 BAMEERE ASMEER L
BIRAEE : 2L %IE, Email ; heifeilong@ 126.com

Heparin—induced thrombocytopenia; Direct thrombin inhibitor; Cardiac surgery

B, H O RAE M R R 2 I R IR YT
BF, HIT - i ] P B, 4 5] 76 7™ o ) I A
FEFFRAEY R VREE HIT YR , I ik o —
IV AE B IF 2R, FE AR SN T IF R PR 3%
51FE Pra B4R A1 A HIT 35, b e H
b ZE R 2 b,

1 FmHER

1.1 Azt BFE20154E 1 HE 2017 4E 12 A
FEARBEAT ONESMEF A (R T2 W HIT 1 fif ] E
LB ML B3 1 37 ( direct thrombin inhibitors, DTI) T
B 3 B,

1.2 BEF KRR AL & TR
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121 BHE 1 2 FATANE e bk i 5 s il O i, 1
BeiUAT 2 B TR AR YT, ABE G O8O R 2 kAR
Bl B2 AR R H 3, A 3R T, s AT, 1
[ 17 Ak, A S A AT T O L EDR V3 ~
V6 SHK ST AL, Wi &tk ST Bedh it o AT 58
(KilliP I %), HAT ki 2 $m = 0mAs, %%
HPBHEAT S IR B K 55 #% #2 A TR (coronary artery
bypass grafting, CABG) , i% 5 H S kA% 5 A & 4
BEPLI/MRIRYT , DMKIFIFZ 0.6 ml q12 2 N4,
3 B & B/ MR IEFT 1 T RE
122 BHE2 BT b+ B R MO ZOH AR
J& BT R AL MRIAYY 2 B R AT e bk
SRR = 3O FRAMRHUAT CABG, S R5F AR 0 1]
ARSI T IFRIGYT , R R L/ MREFTHE T B
123 BF 3 3 JAFIAREA TR ks AR R =S
A I H R AE FOE L R RO BE AT
CABG, ZASHLI /NGB & VCARIA ST, AR Hh T2
0.6 ml q12 Bz NS, 0.0 80 & AE, kA I L
S5 R W R /MR AT 2R TR, Z 5P H 24 1)
WRHEATPE T B

R ECE R HIT ] RE, BT, KA
PF4/FZEE G WA, LU A% i 3% A1 B =] DT ARG
7. ARG 4Ts P4 (il /NS R B  h b 2 A
(], 51 2 ek 20 1 JFC At D AL, it 4 0 B s Al 35t
it ), Bk 3 B E I =6 47, i H PF4/IFRE
BYPUARBAYE, 2 HIT, 3 6] 5 A w7 — B i

FAZWiikds Wk 1,

13 SaFRARPRELE B TR
BEMARGER T, BERPTBEA R sliad i, 3 Fil 1Y
TEA R T S0 I 455 B T IR Bl Ik 55 % B8 AR (off
pump coronary artery bypass, OPCAB) , ¥ L4 b /2
LN Bl UK R0 R B Dk o A R B K RN L 7Y sl ik
= A R A W BU NI IN < 3 €2t e A A 84
FE A By U B, Sl Dk ) A% 2R vk R K m A
BT oty BE, A LR T S A B R T o ot BE
B 2 MR 3 B PUBE AR IR v b K it
BELL K F A LR RISCHTBE R A IR BE - M3
AREE LB 8] (activated clotting time, ACT) , 3G AL 43
P4 IM1L 775 1§ FF 1] (activated partial thromboplastin time,
APTT) , 4HF ACT>300 s, EAAMHH 7k Fla %
I(ESE LR 2,

2 # R

21—t 3 BUEERREE L TR AR, R
HBTEE ST AR R A BRI AR RS, AR B
A5 HF e A IR A S AR B, RS 24 h W4T
By DT AR G MEAR BR HUBETRYT o 3 LR AR BE i a]
REANRFM ZE@ihpe, W3,

22 ERHELER OB HAE HHALKSE
FB AR R i R AR R A A e AT AT o,
il 5 (BT R 2 9 BB AR R B i 2, 3
AT s, WA 4,

R ORET— BB L2 Wi

TiH BE 1 e ) B3
P % % %
EW (%) 49 66 58
R (kg) 78 73 71
Wi PR 322212 W7 O RN} RN
55 S+ A R OB 35 I3+ A RO BUR 551+ AR MO BUR

Z¥k USTEMI( Killip 1) ; 5 i 1A 1R I 5 T DA PR A JES B A A5
T30 d N FEMHE A 7 Eél
e R F I 225 BT R+ 240 IR+ 240 VTS
BHIRAPBE PLT(10°/L) 132 187 147
PLT fAKME (10°/1) 61 80 72
PLT Wi/ RS (%) 54 57 51
R FH 2B (d) 4 5 3
{SIFE G PLT A BHE (d) 3 4 4
B R MARTE A A & J
4Ts PF43 8 6 6
NP/ Pr4 B &Yk FHH: PR PR

¥ . USTEMI. ST segment elevated myocardial infarction Bedam vt o IUAESE sPLT . [/ 5,
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R2 PRGBS

e e BF 2 B3
F2tFAR OPCABG OPCABG OPCABG
BB etk e W] i B Bt it BE
R 2oLk 2Ok EZL RN 73
Uikl 1.5 mg/kg 100 pg/kg 100 pg/kg
Y45 175 mg/ (kg - h) 20~60 pg/ (kg + h) 20~50 pg/ (kg « h)
FUgE NI
B ACT(s) 354 409 335
AR ACT Il () 332~517 409~723 335~676
HIR APTT(s) — — 146
SEENTIRGAmEvEy R Bl it 2 20 mg/L BT i PE 20 mg/L BT it B 20 me/L.
IR vh U ER K B BTN BE 4 mg/ L Bt BE 4 me/L BT BE 4 me/ L
ARl LA 25 IR IR 2 IR
®3 BERIFKE B AR
5 B BE2 ! AR 3 BIRFTIS W HIT B35 3 R w00 B
FARAE (h) 3.5 4.0 45 T ARG YA EA R E OSH, MK S TR
PR (h) 8 1 20 IIT, ATR] 1 A A 2o LA 2 ; 5 ok 1 2 ol A
ICU {2 B ] (h) 2 2 48 WIFER SRR MR AR AR 7 7 T R BisE 1677 i
ARG FEBEHE (d) 7 7 9 v I ARG A & BRI/ A T T R, MR BE HIT,
4Ts PEAr YN o8, 454 HIT HUAH I BH P AT
W12 HIT, HHETIG RIS HIT 7Y 324K 30 2 < 4Ts”
A AR M i PEAFRGE X T R AR BE— P AT HIT Hrik ek
5 w1 B0 3 /MR REN I, — B2 W HIT, 3R i 1k
A P2 Il (ml) 375 480 600 i , It R R TP .
A i [ (ml) 125 160 200 SCHRHE HIT — A 3 P B =, e ml
RJE 6 h HaWiE (ml) 330 640 760 Eﬂ\ﬂﬁﬂrl'ﬂo 2 60% 1y R B4 A PLT T
R 20h (D) 450 s0 115 FIZG 4 d JGFFRRID . 30% 1 5 T IOl R T | &
— . ) . R 35 3 AN H INEEZ AT TATT R SR AL, 4
SR I () . . 60 FCPER VA FH IR 22 0, /N B T ARG — o 8 T
RETE 3 d N HUINSF P S B it/ Ml S Rsb | i T
/NI AR ASONE i 17 T AL FE JR , 6L ] P ] 5 |
3 i B A VU FEE Bl | e ik ot A A 2 B i I A A ZE A

HIT % 9% ML 25 B i & - PF4 &5 W1 10 JE AL,
PF4 H E A A L6 BUREAE T B R 20 RN I/ R a 5T
K A7 IE LA, S5 B A R 25, PR4 # 4
WU B T PRI E 5 R LA P A e I
N, It 5 1eG Biikas &, % AW TT LA /M,
IS AR 8 /N PE — 2 BT P4, T 1V A B 2 EK
S, R d /N AE 5 [R) I fo 8 52 5 ks vl o]
T AT AN R P B AT R R A SR -, Bk
DA B 47, SR et i %) £ G, 5 1R ot /AR 1) SR

AR 3 Bl 2T F AR EE AR HTC HE2 B HIT, K
PP R HUBE A A= U B HIT /7] REME 3R, 2R
HIT # D HEFARAR FpHLsE 2y Y e F 2 1R /Y —
AL

SHFZRALE , DT AL/ NI KT | A7 40 ) 5E
IMLFEF A B/ MR IE PRI, BN S PF4 454 3R
Jrfli T AT PLT J8 b A/ Mg AE , 18 RE
S A, P S R AR LS TR
JCAE SR, Fe H IS 2 i A 2G 1) 4 Ry At ofE 114
ME—FHTHAYT HIT B2 i PR FH B A 55 B
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MHBE | FAR S e R DC /S Mk Hin eSS, HarkEp
SRE Tz N THUEER YT (HAS 4 IR TE O IE AR
G AT SR A HRGE

Bal o i BE S — /N7 ol P DT, # ki 5 44
255 1~3 h iR BIRE MPTEEK T, 2 FIEAC, 5 B
2] 40~ 50 min, 1525 )5 APTT 78 2~4 h PR IE
H (R A0 a0 Y 1 R BERRSR 12~ 24 b BT
PEPUBE AT R ACE R, 5 APTT Hl ACT #H ¢
P R AR APTT Wil , K50 & F ACT
WEIN 7 28 B e R B kA ATR 7 ARBHE ACT 457
275~450 s —IFAN A 21 151 2 A ] A 5
S57 BT PEA T 0N AR MR B 15 B
7 OPCAB, L) 2~5 pg/(kg - min) FIHE A, 415
ACT 7E 200~300 s, AN EBHET 5 pe/ke, 1 BLERE AR
H ACT<200 s B AREF B T 00448, 1 5] ACT 278 s i}
FIDKATR FILC At B A, AT BB R S e A I P
3, 6 BUASMER T F AR, ACT 4EHF7E 400 s DL I,
Horp 1 AR T ACT B2 350 s, RJ5 & PLEE A BRI
M, 3X 6 1] £ LA H9 349 0 FH R o e 346
ARG KA BRI BEIESS . Fabrizio 45 T 4R 13 4
BT A BE P T A MR OME ARSI, L B4 24
J7 ORI 22 8K, 5 B LA 2~60 pe/ (kg + min) 7
WREERE AT We s — D el i 100~350 pg/kg,
ZIEVBHRAY YRR & 2 ~25 g/ (kg » min) A,
RAIMIEFR R I ACT 253~999 s, K H 400~1 000 s,
REEH G ACT PR S LAl (A A I [ 24 6 ~29 h,3 i
KA AA A BRI B S AR BB AR ot ] 1 R
1K 85% LA b, WI UL ACT Wil Bl in ih BE#E OPCAB
R R LB 2 A 1), ZE ARSI IR TR b s 3 )
B2, 25 MR 22 il & 2% 0 I R 55 B 4
w4, AR BN i BE A A HIT 30 E T R i 24
JFE M2, SR, N 4E+HF ACT 500 ~
600 s, /R B A F R ISR PTBERE, T
AT R U AR X AL AR I I AR 4 0 T ok e AR S R
R HBEA B ot 5, AN 4L B E Y TE 2R T 3Lt
OPCAB 2 5 FFIBT fin th BIE %) 2835 AR 5 i i i 4 %2
HRH Tl

PS8 2 20 LR AL A Z Ik, E
PSS G TEE A A 5 BR B A LU AL
S ) L O o O 4 R T O g nT L
Ik O N T R S B R R (R LG G, =2 i B AL T
TEPE R AT A | it LA B A s o 36 ol e 1 400 i 4
SERLSE AR, RS FL AR S R TAE S min N
IRBIEER B AT AT 2 B A, 2590 B 5 5/
BRUE T R, B I RE IE W & 2L A 25 min,

AT RE TE R NI APTT | 48 1L i eF R] | 268 i /il e A
[E], 00 A6 N R SR A (ELAS 2 388 T i /N B %) S 8 3%
P, AR S E W E =0.1 ng/L B, F 5 APTT
REEMERRT ) kS E R Y AT OPCAB 3
o SIFEXT ARG 3 A4 H 5 5 6 ik i 9 48
1, B J5 7E Smedira % HEFT 1 — T 4 ) EVOLU-
TION OFF #Y 2 w0 B HL T B 56, 3R T OP-
CAB P H AR S e VEDLEE I & Atk B s, 1
MIRFRLFEIET - ARG O WUAE ZE | o XL - 5 ik
MizEH, TFRMA 21 KEBIL 157 #idE HIT &
F BB ERT SO E RS 0.75 mg/ke 11 far 71
2 S BAEIREBIA L) 1.75 mg/ (kg - h) B3R5
SR, ACT Moy, HAn{E 300 s KA b, 5%
el o N I T =8P N[ P I B | T A o NI 1
M AR5 7 d.30 d F190 d FEARRFME4F)
G R EES, EarhErEZL f.0“ CHOOSE OFF” fiff
Gt MR 5 E T HIT 470 B i OPCAB
B R R SR HIT B AL, 530k
et — B0, ARG AR S 1 1R TR R
TR, WK R4

YT HOAR A EAE OPCAB H N, Bt s 16 1A Mg
A NEFAR P47 T PPAG, 3 30 WA 48w i e
wkZG 1.5 mg/kg BT M7 &, Z 5 % il I TRT L 2.5
mg/ (kg « h) AT BERFZER A, H S04+ ACT W5
Prst A BAR ACT MIERIE R 2.5 f5 LA 1, ANk
FRiB N 50 mg/ kg, FFEIENIMA 50 mg, i iR
HEBLEE I ik FE R P 2 hut B Al EVOLUTION ON
I A B2 CABG TR BB T A 1Y
TR 3, te oA e b T S IR/ ks a4
Z 8] B 2 4 Pk R A ROPE AR AL, T R PR B T
CHOOSE ON iR %6 /R ™" | Ho A% 5 HI T HIT B
Ryt , &L et ASE T mn g RS Lk
JUTRAF5EAEARL, AEL i i 5 4o P 256 8 2 3 hn 75 2 0
B T RS b R AR, R Skt 1M VA
MAERFN DA AE AR, 50 10~ 15 min [A]H;
R UL e L G B i £ (17 R X N = | S N BT
AR5 FH AR I ke B R

DT R 253500 T AR HIT B34t T AR
FIBTEELE£E , SR H = KARAS A BEALXT B S5,
Il R I FHAFAEAR 22 Jr B < A A A5 01, 38 o
I RURS: 5 B W AT {5 B AT R, A A BUBEA 72 03 T8 1
IR Y RUB: , AT AR 5 Bt — 2B i oT , TR ik
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FF I B SMIEFR D AET AR (TCS ) F B R SRR S~ e, itk — DA iZ R R IUE S 55 %

FiE BB R 2014 4 1 H R TCS BB IASE I LIk, 58 s 75 7RI 910 37 I 8 50 651241 TCS 19 6 A~FARHAIBAFI 5
SRS BRI AN 3T EE A #T He B 32 TR R 50 B FARMZAST MLk, R AR BE LML S, FARM E %2
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TIPEAE 5 SN ER ;0o T A AT A 5 5 TR s 2 T HH 46

Team training of thoracoscopic cardiac surgery with cardiopulmonary bypass:

training mode and learning—curve

Yi Wei, Lei Lanping, Xiong Hongyan, Jin Zhenxiao, Xu Xuezeng, Yu Shigiang

Department of Cardiovascular Surgery, Xijing Hospital, Air Force Military Medical University , Shaanxi

Xi‘an 710032, China
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[ Abstract] : Objective

(TCS) with cardiopulmonary bypass and to provide reference for the promotion of this technique. Methods

To analyze the training mode and learning—curve of team training of thoracoscopic cardiac surgery

Xijing Hospital has

launched long—term team training program of TCS since January 2014. Special teaching methods were utilized and a retrospective analy-

sis about the training mode and learning—curve of six teams and five surgeons was carried out (every one of them performed over 50 ca-

ses of TCS). Results

Neither baseline characteristics of the surgeons nor the patients showed differences. Operation time decreased

specially in the team group, as well as postoperative complications. Conclusion Team training mode of TCS has better teaching results

with shorter learning—curve and provides a better reference for TCS promotion.

[ Key words] :

TR R ARSMIEER O ME T A B T 2 S 7 0] 2
— o 4K 2000 4F 15151 4 e Jes B AR (AR S B 00 JUE T
ARTE VG 5B B SN T e LA, Wi i e A S I B 00 JiE
FAR (thoracoscopic cardiac surgery with cardiopulmo-

nary bypass, TCS) 7E E NS 2] T A sk M, 92

EETE: 5 BRI (ALI17J001) ; 4 %l B3t
5 F (2016049SF/YX05(2) ) 5 25 2% R AR B F 14
TUH (2016CGPY0301) ; [H 5 F AR FR £ 3L 42 (81570231) 5 74 5T
& B H AR T H (XIGX15Y32)

YEZ BAAL: 710032 P42, 25 ZE 42 2 Ko B Jes P it B g ML A
SRR S BRI BRI AREHT AT R ) ;710003 7Y
B PG BEBEM . AR (REZLHE)

BIESE : 1R  Email: xuezengxu@ fmmu.edu.cn

Thoracoscopy; Cardiopulmonary bypass; Cardiac surgical team; Training mode; Learning—curve

S 40 AR EBEG T TE M T 358 A A ah
PERONETF AR 1 J7 400, BUS T 8845 1 I R %L
JP 0 TCS WIS I/ NFAR A B R A, AR
JEIEIR/IN WK 3 F R e A B R AN iR
D IS A B EE , T 2000 EF R A
TREAESR TCS HARD, (HJE, i T N & i TCS
FAR K JBACEARTR], TCS AT AR IR 5 14 580 WE
FARBAE KM 25, 3R E LB TFREBBA (R
H BT RSN BRI #8145
FARBRVERE AL LB AR TE =, AN 8 BT g
B IETFARA H, TCS #7813 75 b iy 90T AR X
Z IR FEAR S RGN S AR S B ERT 25 5 & A=
FARIFLIE, B, X TCS FB\B 3G Fek = R 3yt Ak
HeE U H T A WL A NECE ST RGE
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PSR B I A AR A v [ B i 23 3O
FIEANRFRE I M, | v 48 B 27 25 M s 50 IE - AR B 1
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AN YE SR YRR AEIE S, S A0 O
IR T RKEM TCS BEIW, PUntEERE A 2014 41 HiE,
TR JA 2 TCS HIBASE IR, 2 2018 4F 6 H Rith
S 11 Z0 L SE R TCS B BAK IR I, A0 45
RE BT ARSMEIRI PR 2k 15
B3 BUL(E3 &), BARINEHEL 3 A,
h 23 FOHERL AT T TCS I BNE BRI, R
WEBE BT ARSME IR BRI B0 SR a5 1t 3
AU (3 %) FRIEEDF 3 AN, R E
AR T KA TCS B AR LAt -t TCS FTBA
A BT —E AR, AT T IR AP
FEE5AHT, BT BTG B AT, X A
RORHATVPAL , DU — 20 B0, AR5 38 2ok ] Jost
PEsBEBE TCS K MR UIl G 32k > 286, I+
B 56 A A 15 Y1 A 14T Bk 7. FF & TCS 9 1 R 9%
K S phek I o TCS A BA K 3 B A8 =X 3k
T80T, AR TCS B IARE U J7 =04k TCS
AR 5255,

1 #MEHZE

1.1 TCS Braegam 545 TCS HIBAKk A 4 [
gt ey 8 iR R 5 A PO 5 B e
EHMRHEI TCS FA, AR E EEF ik
SMIGIRIT BREEEE I 2 dr £ A 3 A0 B (&
34) A A BIAE TS R BE BRI TCS H2 AR 2 A1 BA
Fes it 3 N H ., #eFad PR TCS A HIS Al
P FARIEE S5 BEARPER WEFAREBER
F22Z PRV SNG4 RN 25 I &RE B IR L AN FHE
L AL T ARWE 2 5FAR B R S
YRS I ROkt 7, 4R 42U A BAHEA T A5G AR
23] USRS 0t I R 2 | e SCHRAT 8 A G
TP B N O S HOE BE I A 12 45 BN SE S N
PP IE R RF VIR AT 25 5 507, 854S
I, BSOS A BA B 52 TCS 5 A K A BATE A 7K
AT G IR, ISR, 7E TCS FBA [ A%
BT SZ T TCS BYRT 10 55 1), AT 353 55 )1
IR T AL AT 48 5 UGB TCS F AR i
b St K B B P AT 5

12 44 78 TCS H BN 5 I R B, o ok 42
10 ZOAEH L SERL TCS N AKIAEIN A ARE A
ARV 3 AN, AR IR AT BA AL 53 #E A7 KA RE I
TCS BB/ N IARE N SE AU , BEUR ST it 47 57 1]

b it/ 2= [T BR gt TCS A7 Rt 50 iy 6 4~
TCS HIBA S 5 4~ TCS A~ N, 43 A A 1 85 11 41 5
A AR VNP, 42 BRI [a) 3 35 B 4% 1A A/ A4~
NFESEHATRIET 50 1 5 8] B et/ 2= (8] B 5t 53 TCS
VK3 ) 1Y o 1 2 g i 1 VA AN S = K A
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Activation of AMPK improves myocardial insulin resistance induced by ischemi-

a/reperfusion injury on isolated mice hearts
Wang Zhifa, Yin Qiang, Gu Chunhu
Department of Cardiovascular Surgery, Xijing Hospital, Air Force Military Medical University, Shaanxi
Xi’an 710032, China
Corresponding author: Gu Chunhu, Email . guchunhu@ fmmu.edu.cn

[ Abstract] : Objective To investigate the role of AMPK on myocardial insulin resistance induced by ischemia—reperfusion (1/
R) on isolated mice hearts.Methods Eighteen adult C57BL/6 mice and eighteen adult AMPKa2 ™ mice, aged 4 months, were ran-
domly divided into three groups (n=6 each) : control group, ischemia—reperfusion group (I/R group) and AICAR+ischemia—reperfu-
sion group (AICAR+I/R group).C57BL/6 and AMPKa2™ mice were heparinized and decapitated, their hearts were quickly removed
and perfused with normal KH solution in Langendorff apparatus. The coronary effluent was collected to measure blood glucose concentra-
tions before and after ischemia—reperfusion. During the first 2 minutes at the beginning and the end of perfusion, the coronary effluent
was collected and the concentrations of creatine kinase (CK) and Troponin I (Tn I) were measured. In the end, TTC staining and
caspase—3 activity measurement were preformed to evaluate the myocardial injury. Results Compared with control group, myocardium
glucose uptake decreased while the levels of CK and ¢Tnl, infarct size , caspase—3 activity increased in I/R group. Compared with 1/
R group, AICAR improved myocardium glucose uptake and decreased the levels of CK and c¢Tnl, infarct size, caspase—3 activity in
AICAR+I/R group. However, for AMPKa2™ mice, AICAR failed to increase myocardium glucose uptake and decrease the levels of
CK and cTnl, infarct size , caspase—3 activity in AICAR+I/R group. In wild—type mice, AICAR promoted the recovery of systolic and
diastolic function after I/R injury in AICAR+L/R group. In AMPKa2™ mice, AICAR failed to promoted the recovery of systolic and

E&TH: BEZEARBFEILEIH (81370352) s Beri A RHE SO H (2009K17-04) ; Bepi# &R IEAIBFF95 H (2017DIC-07)
EFBNL: 710032 P44, S EEBERET R ER (O 1AM
BIAEE : HFHE K, Email : guchunhu@ fmmu.edu.cn
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diastolic function after I/R injury in AICAR+I/R group. Conclusion Activation of AMPK can improve myocardial insulin resistance

induced by I/R injury on isolated mice hearts and plays an important role in improving cardiac functions after I/R.

[ Key words] :
mia/Reperfusion
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