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[Abstract] Objective To explore the application effect of autologous blood transfusion in cardiovascular
surgery, compare it with acute normovolemic hemodilution combined with intraoperative cell salvage technique, and
evaluate the advantages of autologous blood transfusion in reducing postoperative bleeding, transfusion volume and
adverse reactions. Methods The clinical data of 185 patients undergoing cardiovascular surgery in Affiliated
Cardiovascular Disease Hospital of Xiamen University from January 2023 to December 2024 were retrospectively
analyzed. According to different methods of blood transfusion, they were divided into autologous blood transfusion
group (58 cases; acute normovolemic hemodilution combined with intraoperative recycled autologous blood
transfusion), allogeneic blood transfusion group (60 cases; allogeneic blood transfusion according to the amount
and composition of blood loss) and autologous + allogeneic blood transfusion group (67 cases; autologous blood
transfusion combined with allogeneic blood transfusion). The blood routine indexes [hemoglobin (Hb) and hematocrit
(Het)], coagulation function indexes [activated partial thromboplastin time (APTT), prothrombin time (PT) and
thrombin time (TT)] before and 24 hours after operation, as well as thoracic drainage volume and blood transfusion
volume 24 hours after operation, postoperative adverse reactions and prognosis were compared. Results The
levels of Hb and Het in autologous blood transfusion group and autologous + allogeneic blood transfusion group
were significantly higher than those in allogeneic blood transfusion group [Hb (g/L): 128.41+13.74, 102.28 +-14.72
vs. 96.44 +18.20; Het: (38.74 £3.73)%, (35.67 £5.94)% vs. (30.50 £4.77)%; all P < 0.05]. The PT, APTT and TT
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in autologous blood transfusion group were significantly shorter than those in allogeneic blood transfusion group [PT
(s): 12.76 £ 1.27 vs. 14.30+3.10; APTT (s): 28.50 £3.66 vs. 36.96 £ 11.87; TT (s): 19.16 £2.43 vs. 24.45+19.84;
all P < 0.05]. The thoracic drainage volume and blood transfusion volume 24 hours after operation in autologous
blood transfusion group were significantly lower than those in allogeneic blood transfusion group [thoracic drainage
volume 24 hours after operation (mL): 220.0 (150.0, 322.5) vs. 240.0 (62.5, 502.5); blood transfusion volume 24
hours after operation (mL): 0 (0, 0) vs. 0 (0, 273.5); both P < 0.05]. The incidence of adverse reactions and mortality
in autologous blood transfusion group and autologous + allogeneic blood transfusion group were significantly
lower than those in allogeneic blood transfusion group (incidence of adverse reactions: 1.72%, 1.49% vs. 11.67%;
mortality: 1.72%, 1.49% vs. 3.33%; all P < 0.05). Conclusions Autologous blood transfusion has significant
clinical advantages in cardiovascular surgery, and could effectively reduce the incidence of postoperative anemia

and promote the recovery of coagulation function. It also demonstrates notable benefits in reducing postoperative

. 247

bleeding, volume of allogeneic blood transfusion, adverse reactions and improving overall patient outcomes.

[Key words] Cardiovascular surgery; Autologous blood transfusion; Allogeneic blood transfusion;

Adverse reaction

Fund Program: Fujian Provincial Natural Science Foundation General Project (2025J011492)

H i B A4 3 320 LA MR R 1 B35 5
M 20 7 O LA AR AR AR LM
K e LGP o I T %2880 B 1 TR H
JRUBSS , 368 B R I e K, R 3 TR AR I ol S e AN
T EARH I RR A ROUCE B I AR AR, (L[] s
R INEEARFAMEREE, 2R C %
TR, i 2 AN R 3544 & Az SR AL 2218
M N7 AE R PR R, R I 25 208 3 e e )
FEA | JREGL | IAURE S A S B 0 AN 45 At A
fo 00+t TR AR S A U 5 AR SRR B R ) K]
Fz 0 A A DK A e I T R
Rl R A R R TR AR S a2 S A
KA HE A B Y IR SR ), 2 it A Ab
Jo  PEAR P ER S5 55 B [0 4 5 R8  8) — Tl ol
Jra, R A, IR R, A A il T s
AR JE L 0 B AN BRI g
AR S B AT A G FH O SRR AR R R
S, RIS T AR A SR A+ A I 2 R — 2D A
TUE AR 1076 Co i A AR AR T B 2 IR RO
PO ARSI
1 &BERERFE
1.1 BRI 55r4 #8F 2023 4F 1 H—2024 4
12 HRARRE2 Q2Wrh EhIkIe 2 | % Rl bg s |
P (B B B 25 ) FF R4 700 1L A SRR 1Y 185 1] £
FAERAETET G, A4 i 5 AN [R] 40 R B (AR 1
20 (58 ] 5 BR A S S5 25 RO B 5 R vh | 4R i [m]
BB AR ) AR 1.2 (60 151 5 AR 35 2k 1 H: A
BT AT SR I ) FLA + SR (67 5 A
A 1055 S A 0t BB 45 I )

111 gARRHE O ZoE L ONEREY . OlE
T AR Bk CGeEk ) 38 5% SR A, 45 55 A0 Ah
BFFEARTRIE, T T AR OOMHERZ FARIGIT ; @ 4
#B=18 % ; @ HIRMAFRET AR ; @ IR 5E%
112 HiBRbaE O BIFHMETESEYN @ &
FE R SRR | L P AR L L) A R A AR
I 5 B FATETCIEFE I BRI | = 1% 5 @ ARFiT 7 d
PO L SRy FHZS S 5 () I A I AN 42
113 (R ARSI OB R3S 5 ) R,
JURG AR B2 2 v A R BN T RIT R, &
A4S BT HE (FF HE S - XXY-AF/SC-09.06/1.1), JIf
AR AT B E SR A R 2

1.2 WFFEE R BARE R TR G S S5
I A B 5 AR B A I Pl B AR, 78 F AR IF IR T,
TR — Y H B MR 2 Rl A 2
LSRN N IRy 2 5 WA NG REA 1) 106 R S i
978 1T oS T AR AR s AL . T AR R i S AR S5
5 1 ML RHEA T Ak 3 [ 26 S5 3, A A R i />
SR R SRS AR AE . AR R 4T
(hemoglobin, Hb) < 70 /L ; #MNek>A Hb < 80 /L 5¢ Hb
4 (70/80 ~ 100) g/L. 1 [ s £ A7 AR I AR SE AR . AR
T 100 1) A P ALY, FR I R = U
[ L F T o0 A ] L oA 25 8 B 43 1 o
1.3 ISR

1.3.1  iEMSEEMIIRersts  FEARHTI ARG 24 h
KA B F KL, 2P AL B S SR BC 6800 plus
4 H S A4 BT A QORI B =7 B B 477 B
N KN Hb | 21 20 M s B2 (hematoceri, Het) I
/%K (platelet count, PLT), 7EARRTEAJE 24 h



© 248 - SCFKG B EE T2 5 2025 4F 9 JI45 17 %5 3 1 Chin J Clin Pathol, September 2025, Vol.17, No.3

RAE A FRIK AL, 2T EEAL PR L 3 000 r/min 5.0
10 min, ffi ] CS-5100 4= H sl & 1.7 B4 (H A Ay
AR FEFREAR St K EE 1M 5 I ] (prothrombin
time, PT)., %Ak 30 43-5E I 3% A 8] (activated partial
thromboplastin time, APTT), £F4E 45 )5 (fibrinogen,
FIB ). #EIfil fi#Hs} 8] (thrombin time, TT).

1.3.2 RJ5 24 h s i Ak i ARPEAS B
= Az T A A B Si e v b s 1 0l 5 o, AR i
a0 A HE R G A IR TR R A RS 24 h i
fnm s HA 1 U /R =275 mL, 1 U #4541
il =135 mL, 10 U A¥THE =400 mL.

133 REARRVAEBERIT  ARGEARR R
ST IR RN R ARG, A R FER L B
IR R ORI, M SRR R R R A R
USRI H B /NS AR

1.4 Stk R SPSS 22.0 Ge it #4440 Hr
Bl A IESDARRTT R OB LIS + e
(x+s) R, R k5 AFAIERS MR
TR A (DU A0 (M QL Q) ) Fom, R
Mann-Whitney U #5565 7505 R L] (%) R, R
x> K. P<0.05 NZERAGHR L.

2 H#HR

2.1 — ekl SUIPER] AR SRR 22
TG B L (B P>0.05), BAA e, W1,
22 S AARFS ARG IF BLFE R KE AR R H
AR HG4% 2 Hb . Het Al PLT /K22 33 LG H % 75
X (5 P>005). HMEEMABARE Hb KFEE5AR
AR 22 R g% 5 L (P> 0.05), 5 U i 21
AR + S50 10 20 9 A 5 Hb ., Het F1 PLT 7K
ERTT P B E R AR, 2 R A Gt E L (3
P <0.05), RIG&HHK PLT K2R LG #75 X
(P>0.05), (H 25 55 i 4l this, Bk + AR
L2 AN A A i 20 5 Hb A1 Het K35 238 T = (34
P <0.05),5 A + SR i, B A 2
Hb 1 Het 7K 5 (¥ P <0.05), WLEE 2.

®2 BAARWMEARBLEMRERKEELER (x+5)

N 7148 Hb Het PLT
4] 0
AHME Gy () (%) (X10°L)
Aui 58 131.14+17.33 40.66+3.86 211.37+61.01

SRES IR . .
UORE S8 1284141374 387443730 136.00+4045°

Bk + Rk R 67 1314942205  3885+6.84  19836+71.97
WM ARF 67 10228+14.72° 35674594 123.63+45.87°

AR 60 124.88+428.58  39.23+7.17  204.88+92.23

AF 60 9644+1820™ 3050477 12627+62.87%

s Hb A IMILZTEE 1, Het HLLANMEHEEL, PLT M/ 5
ARLARFHEL, *P <0.05 ;5 A KK A FRBILE, "P < 0.05; 5 5%
Ay il 2[RI LUK, °P < 0.05
23 HAARFSARGEE AR E R R
AT 2004 PT. APTT ., TT Al FIB /K V-2 5 K500+
RSP >0.05), 4541 PT KFAEARFT ARG 22
SIS X (3 P> 0.05) 5 APTT FUARFTAIAR
Je A F AR 20 25 57 e 8t 1240 L (P> 0.05),
T E S RS I 2L 0 1A+ S R i 1 20 3 i 3 A 4K
(¥ P <0.05) 5 TT BTG FIA S5 KF- 76 50440 1l 28
A A I 2H 35 1 3 A K (34 P < 0.05), T 78 A 1A +
SR AR RTRIAR G K22 RIS E (P >
0.05) 5 FIB 7KV 78 8 4 A S5 B AT 38 1 25 B AIG (3
P<0.05). 55 Al b, ARG A A i 4L
PT.APTT.TT ¥ &40k, AR + SR 4L PT
WEEGRE (P <0.05); 5 Ak + SR iz,
H A 5 1ML 2H /Y9 APTT 2 3% 40 %5 (P < 0.05). FIB /K
FHERGHEHA P EZER SIS EL P>
0.05). "% 3.

2.4 ST 24 h R I | R A 0 A
5 B Ui 20 R, S A AR F AR+ SR
ML ARG 24 b fig s i 5 3 2 2 T (3
P <0.05), M A qim 215 AR + S5 AR5
24 h IS R 22 7 RG24 (P > 0.05), Sk
A ZEL AT S -+ S AR 2L ) e i S T A
A 02, LS A A ) ot S R T AR +
SRE AL, 22 A G FE L (H P <0.05),
W 4,

SeiAk AL

F1 BH-MBABLE

- P (4] AR (%) FARIAL (1)) LIIEEST % (f51])
I
4151 5 597))17€/t ST 1357103 ST 134
(f1) J y S -

WomE AR G2s) mh omEs o oaek 00 I
[ERLN ol kEEN 58 29 29 21~76 55.03+11.07 18 23 17 31 27
Ak + SEEma 67 35 32 18~75 52.92+13.11 21 27 19 34 33
SRS 41 60 32 28 24 ~ 85 55.40+11.40 18 24 18 31 29
x/ifE 0.179 0.120 0.445
P 0.673 0.904 0.657




SRR BT 2025 4E 9 H 45 17 45 3 ] Chin J Clin Pathol, September 2025, Vol.17, No.3

. 249 -

®3 BEAARRMAGRMIBIRKFEELILR (x £5)

2151 A a] Pk (f5]) PT(s) APTT (s)
e AHT 58 13.84+6.92 30.32+6.06
N 58 12.76 +1.27 28.50+3.66
FE + Sk AR 67 13.18 +5.59 29.77+4.19
fmd R 67 12.79+243¢  36.19+21.28
- 7l<ﬁlJ 60 13.21+3.42 ) 30.78 +3.45 )
VN 60 14.30+3.10 36.96+11.87 8
215 FF I B (f5]) TT(s) FIB (g/L)
N + +
4 7|fnu 58 17.95+ 1.37‘ 2.54,0.62‘
NS 58 19.16+ 2432 2.05+0.51°
Bk + Rk RET 67 17.50+ 1.98 2.60+1.26
i .25 VN 67 19.81+12.06 2.23+0.66%
Nl + +
e 4 7'?FJIJ 60 18.03 + 2.52.} 2.82,0.95‘
NS 60 24.45+19.84%  228+0.81?

1« PT BRI AT [R], APTT 3% Ak 40 B i 76 Bt e, TT g
BEM AT ], FIB ML AR ; SARGRAT LSS, P <0.05; 51
AR LRI LA, PP < 0.05 5 5 S i 2 R0 Hese, °P < 0.05

*4 HBANREF24hGEE5IRE
FfmE LB (M (0, 0y))

5 1%k AJF 24 h AJ5 24h

- () MfEs] i (ml) i if & (mlL)
[EREN g [AE 58 220.0(150.0,322.5) 00, 0 )
Bk + BAREIM4L 67 340.0(240.0,500.0)*  0(0, 0 )@
SR 2 60  240.0( 62.5,502.5)* 0(0,273.5)?

E 5 E ST LS, 2P < 0.05 3 5 S i s, PP < 0.05

25 HURFEAR RN EERE BERHLE
A i 2 AR S5 AN RO R A RN 1.72%, ALK +
SRS AN BRIV R A RN 1.49%, 22 7 TG0
RSP >0.05) 5 SRS L2 A BN A A R
H11.67%, 52 = T F AR + SR I 2 A% i
H,ERAGFE (3 P <0.05), FAR% 4
I FE R 3.33% , ik 35 = T F AR I 4 R0 AR +
SR (5359 1.72% . 1.49% ), 22 3944 5831
RN (B P<0.05), W#ES,

RS BHRBAIRRMEERSHEILRLE

5] BIEC KRR EER LR

- (1) (% () (%)
A 120 58 1.72(1) 1.72(1)
Ak + Skfmal 67 149(1)" 149(1)"
S AR 1l 21 60 11.67(7)" 333(2)"

T 5 ARSI AR, AP < 0.05 5 5 B RLZL H A, PP < 0.05

3 itig

OISR 2D IR (413 3h
LS AN S N AT S N S S D
RIS T AP Bt A v 114 i XS, 7 2 i

TRYT VASGE (B AR S I ARRE IR . B A AR im
(14 7 A S AR It R I T A T R, S A A o
FARTE B 2N OL N Re S kA i, AR R i KU AN
BN K A SR F B TR,
AT RE 51 & i I R O Y 20t I A 5 | Rk R
JLNEE o S A L G TR B A T A e A B
AR o ARG IR R AR T sl R i I 2R 4 1
TR L8 3k — S AL B [ i 4 R A N ) — o I,
D5, BAT A AR 8RR O i T
AR T ARES T

AT LR BN, ARG 4541 Hb . Het, PLT K
BIRORHTA BT T B, 33X 5 FAR S i AU oms B A ¢
SRIMT, A AR IMZE RN A AR + S50 0 21749 Hb T Het
IR 4 2 s T S AR ot 4, 2 I 1 AR it Tl R 2
WP ARG TR A RRER . REALR B R AR S
Hb /K5 AR Hofe 22 S G245 3, 2 A (k4
I AE A4 £ 10 B A3 e O T AT B . X
— 25 S AR — 2, R W B RS I 5EE A A0
DS AR SR IR R R & e R A
HE I Py BE T, B R 4L A PT . APTT A1 TT 7
ENERSL N e NNl 1RO R (1R
REAYIR A A BURAE . AR, S A i 2 A
APTT 1 TT 7EAR J5 2 35 14, 4678 S A4 . mT g X
BRI AE ™ A2 A RIS, 3% 5 Salamin %51 BT 4G
R—3 AR AR + SRS A PT KFAH
L S (A i I 28 A i 8035, L RS I 2 A9 APTT #2 H
M+ S A I 2 A T R, FE—VRAIE B A A I
AT REBEMIIRERIRE . FREZE Y FIB 7K
SEAEAR G WA BT R B, 55 5 s 1 4 He g, R RE
R EE#5 /0N, 22 A [ A% 1 X FIB B T3/, x5
Donati %" BFFE 45—, AR A BT REA /N
T RE R H A R . AT RS 24 h g fEs|
it e AT I ) LAl SR R, AR i I 2 i f
5 | it et R A I e 2 S AR T SRR A, AR + R
Ay L2 4 s 5 37 R i I P AR AR I
A AT SRR 4. X —25 Rt — RS T
EREN 1R R N =R a1 1| R T O e
AR 0 308 e ek 2 S A i i ) 5 K BARAER T o LA
KR R L. AR Ak + 5
A it 2 AR5 AN R R & A e I S o
4, X —25 RS O A — 3 R R IR S ARG
RS R A IR A, S I 2E Y
I FE R A I 3 T B A I AN R+ SR I



* 250 -

SEPHRIG PR 243k 2025 4F 9 A4 17 445 3 W] Chin J Clin Pathol, September 2025, Vol.17, No.3

21, 7R SR I T RERE R BRI

£ LTI, AT ST S TR A I S A
ML IS SRR RS AR GRS T A Mk
I RS AT RO A5 5% ML A& AR AR T BE 1ML 2 fE
ARV S, A0 /0 A Ji AL i I e A RS2 5 T
BHATREH . A A LA RE S R A R i 1L A
JRRS , 30 FE 2 ik UL ¢ DR e 1 P e, HAT o 2 )
PRHET AR AT B SOR DTS, A7 SR
FRAE - O FEACEE/IN, 3l 15 HIPEA S 5 @ [RF AT
Je BEVT MBI ANGE , Tok Al B A ek 8 R AR
PRI . AR E I — LSRRI 2
LG Y TTBE PR , LA IE A A% I 78O i 45 AR
FARPHRIBCR . WHD, BT RR A W LA
[F) L0 1L 8 TR AP B B FIRICR , KL g Ak |
PARA LB AR AN 7125, LAE— A48 g i I 22 2 PR A

AR
RIBEIRIE A {E# 7 LR AR e
S Sk

1 [ G0 MU By B ] hols |, 0 A & R B 2
2022 ARIE K BET M55 5 B R 22 Aty . o0 A % A0 (M),
demt - i EPPRIERIR S G | 2023: 2.

2 HUNG M, BESSER M, SHARPLES L D, et al. The prevalence and
association with transfusion,intensive care unit stay and mortality
of pri—operative anaemia in a cohort of cardiac surgery patiens [J].
Anaesthesia, 2011, 66 (9): 812-818. DOIL: 10.1111/j.1365-2044.
2011.06819.x.

3 KOLTE D, BEALE C, ARONOW H D, et al. Trends and outcomes of
red blood cell transfusion in patients undergoing transcatheter aortic
valve replacement in the United States [J]. ] Thorac Cardiovasc Surg,
2020, 159 (1): 102-111. el1. DOI: 10.1016/j.jtcvs.2019.03.043.

4 FBEE, EFEU SRR ST HORECE R I I REHUET- £ b AR

R P E TR B RE 2023, 30 (7): 30-32. 47. DOL: 10.13912/
j.cnki.chqm.2023.30.7.07.
BJURSTEN H, DARDASHTI A, EDEROTH P, et al. Increased long—
term mortality with plasma transfusion after coronary artery hypass
surgery [J]. Intensive Care Med, 2013, 39 (3): 437-444. DOI: 10.1007/
s00134-012-2723-9.
WS/T796-2022. [l F AR B MR # G # [S]. Jbat : thAE AR
SR 5 AR B 2 . 2022,
Hthie L5 . I A A e F e O i AR L )
F12E T BRI N RE RS2 (7). 1) LAERE 4 , 2024, 3 (17): 56-60.
DOLI: 10.3969/}.issn.2097-115X.2024.17.whbb202417014.
ARG, EFE N AR . e A A LA R A
ARAPBLFGER) Meta 2087 [J]. H R0 ZAGE , 2024, 37 (1): 111-
119. DOI: 10.13303/j.cjbt.issn.1004-549x.2024.01.020.
BEAPE AR RIES A SRS A O BRI S AR T [l
W P AR AL 0 RS 5 A5 R B I RIOR U], R AR R
2024, 45 (8): 1853-1855. DOL: 10.3969/j.issn.1004-0412.2024.08.020.
LIU Y, GE Y. Effect of intraoperative recovery autotransfusion
onpostoperative coagulation index in patients with pelvic fracture [J].
J Pract Orthop, 2022, 28 (2): 177-180.
26, AP skl IAE A PR U TSR AR I RCR
T[], SRR 242448, 2024, 30 (6): 554-557. DOT: 10.20135/
J.1ssn.1006-8147.2024.06.0554.
SALAMIN O, De ANGELIS S, TISSOT J D, et al. Autologous blood
transfusion in sports: emerging biomarkers [J]. Transfus Med Rev,
2016, 30 (3): 109-115. DOI: 10.1016/j.tmrv.2016.05.007.
DONATI F, ACCIARINI R, De BENEDITTIS I, et al. Detecting
autologous blood transfusion in doping control: biomarkers of blood
aging and storage measured by flow cytofluorimetry [J]. Curr Pharm
Biotechnol, 2018, 19 (2): 124-135. DOI: 10.2174/138920101966618
0405165118.
BROTT R BOHEAR , SF | RS A RO RRIBE A TG 1
S A PRSP T AR R B ()], P25 8L, 2023, 36 (14):
104-107. DOI: 10.3969/j.issn.1006-1959.2023.14.020.

(ki H Y : 2025-06-10)

(R SCHE < AR 3C)



