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Efficacy and Safety of Human Serum Albumin in Perioperative Management of Cardiac

Surgery: A Meta — Analysis
LIU Donghua',GUO Yanlei’,WANG Xinyi',GAO Tong',ZHOU Changkai' ,LI Jing'
(1. The Affiliated Hospital of Qingdao University ,Qingdao ,Shandong,China 266000; 2. Provincial Tourism Resort Health Center of Tianheng Island
in Jimo District,Qingdao ., Shandong ,China  266209)

Abstract : Objective To provide a reference for the rational use of human serum albumin (HSA) in clinical practice.
Methods The randomized controlled trials (RCTs) of HSA in perioperative period of cardiac surgery in The Cochrane Library,
PubMed,Web of Science,CNKI, WanFang,and VIP databases from the inception of the database to August 31,2023 were searched.
The literature was screened and data were extracted by two researchers. The quality of the included literature was evaluated by the
risk bias assessment tool recommended by Cochrane Systematic Review Manual 5.1.0. Meta — analysis, sensitivity analysis and
publication bias analysis were performed by the RevMan 5.4 software. Results Nine RCTs were included, involving 2 223
patients. Meta — analysis showed that the all — cause mortality [RR = 1.55,95%CI (0.62,3.86),P = 0. 35],hospital stay (MD =
- 0.40,95%CI (- 0.89,0.09),P = 0.11],intensive care unit (ICU) stay [MD = - 0.26,95%CI (- 0.66,0.13),P = 0.20],
duration of mechanical ventilation [MD = - 0.21,95%CI (- 0.91,0.49),P = 0.55],red blood cell infusion rate [RR = 0.96,
95%CI (0.68,1.36),P = 0. 82],platelet infusion rate [RR = 0.70,95%CI (0.42,1.17),P = 0. 17],plasma infusion rate [RR =
0.83,95%CI (0.50,1.40),P = 0.49],incidence of acute kidney injury [RR = 0.98,95%CI (0.62,1.57),P = 0.94] in the
observation group were similar with those in the control group. The subgroup analysis showed that the bleeding volume of patients
in the 4% HSA group was significantly larger than that in the control group [MD = 141.55,95%CI (115.02,168.07),P < 0.000 01];
the bleeding volume of patients in the 5% HSA group was similar with that in the control group [MD = 20.94, 95%CI
(- 131.80,173.68),P = 0.79]. The publication bias indicated that there was a high possibility of publication bias in this study.
Conclusion Current evidence suggests that the use of HSA in the perioperative period of cardiac surgery does not significantly
improve the long — term prognostic indicators, decrease the use of blood products and the risk of adverse reactions in patients. The
volume of postoperative bleeding may vary with the use of different mass concentrations of HSA.
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Tab.1 Basic characteristics of included studies
) it Tz i ) o ]
WAL FAEA i Fiu i F 58 HSAH 2 (L) [Xi23 Bh
WEAIHEA) NEA SBA
LONDON 1992 ¥ IMERERAREHRAHEE 30130 BWOHSA 10%KATFER At FARI0mL AH,CPBE 15 min, QBD
BA LERH AICUE Th, KB
LONDON 1992 BIMERERARBIRAHRE 30130 DS%HSA Ak FAHH R0l uhId Q3@
BA
BOLDT 2007” IMERBRADRBHRA 25125 SHSA 6% B LARA KPAKES ARR0uL, KE QAT EETS FAERH RESH OO
130/0.4 BREIFARBEELI0~4mlly 1424, 4B5
[(1290 £ 290)miL] 304,604
SCHRAMKO 209" #sMERRRARBHAAZHR 15/15 JGHSA 6% BTARH REHEAICU 15mL./kg RE18h 6609
HERRIZRHBIA 200/0.5
SCHRAMKO 2009 sMERRRARBIRA LR 15/15 WOHSA 6% BTERD RBEHAICU 15ml./kg A& 18h 5000
BERREZRBBAA 130/0.4
CHOL2010™ BIMERZ R o F A 18/18 SUHSA 6% ALRRS AP AR 500 ml, CPB% 28,CPBE Q30
130/0.4 S ho16h,24 b, &
A0
SKHIRTLADZE 2014 MRS RABBER I B4 T6/81 SOHSA 6% ATREHR RPRAICUTMh  RARIS00L, APAXAEB. Inllkg, KBE4DI0I D29HE
Az FA 130/0.4 ABICU16.7mL. kg (006
SKHIRTLADZE 2014 KsMASRMBHABEER I BE 76/79 SEHSA LB APRAICUNML  FARISOLAPRXAERN. Inllkg KB 4RI 02006
EET SN ABICU16.Tnl /g 009
CHO 2014 BMERRRAREHAIHBE 18718 SHSA  6RALREH AP FAR00 . CPBHRCPBE 14D, QB6QD
A% 130/0.4 KeAAEML Q0
LEE 2016 FMERRRARBHA 102/101 W%HSA 0.9%M4  RFREAICU REBRTHAKERN A F1000L.5~ REUL S AE 02000
3.9¢/L).200 mL(3.0~3.4 ¢/ )& 30d
300 mL( <3.0g/L), KB HSA T 100 mL
(<3.0¢/L)
DUNCAN 2020 TARBEARM RERRAR 12169 SHHSA 6% BLARS KAKEKAZE  RBEAKLZEAARTO0LA AEMLIALIE  DODO0
ESL N FA 130/0.4 500 mL
PESONEN 2022 IR AR ER A 6931693 JRHSA  BRMARE RAPAAICUN 4, AR S00nL, RALA3200ml AE2Uh90d 039
ALARRIRAT 2R FMICU S (%
RASHAE)

E A IAFE T P ARIE AT PR AL M 8 R FIARIT 240405, 5 A ade b AR

Note:Two sets of data were extracted based on the different drugs of the control group in one study,represented by a and b respectively.
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Risk Ratio Risk Ratio

BOLDT 2007 1 25 1 25 134%  1.00(0.07, 15.2) —_—t

DUNCAN 2020 2 72 0 6 68% 479[0.2398.11)

LEE 2016 1 102 0 101 67% 297(0.12,72.08)

PESONEN 2022 2 693 4 693 5B35% 0.50 [0.09, 2.72] —_—a

SKHIRTLADZE 2014 a 2 76 0 79 6.6% 5.19[0.25, 106.47]

SKHIRTLADZE 2014 a 2 716 181 130% 213(020,23.03] —_—t

Total (95% CI) 1044 1048 100.0%  1.55[0.62, 3.86]

Total events 10 6

Heterogeneity: Chit = 3.19, df = 5 (P = 0.67); F:= 0 t ' t + t
Test for overall effect: Z = 0.93 (P = 0.35) 001 0. 1 10 100
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Fig.4 Meta — analysis forest plot for comparing all — cause mortality between the two groups

PN V25 32E AL Mean Difference Mean Difference
% CI IV. Fixed, 95% Cl
CHO 2014 132 44 18 112 55 18 23%  200[-1.25,525
CHOI 2010 116 3 18 12 37 18 50%  -0.40(-2.60,1.80]

LEE 2016 8 1
LONDON 1992 a 104 3
LONDON 1992 b 104 3.
SKHIRTLADZE 2014 a 299 44,
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Total (95% CI)

Heterogeneity: Chi* = 8,51, df = 6 (P = 0.20); I* = 30%
Test for overall effect: Z = 1.60 (P = 0.11)
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6 76 263 355 81 0.1% 3.60 [-9.08, 16.26] I R
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Fig.5 Meta — analysis forest plot for comparing hospital stay between the two groups
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CHOI 2010 14 06 18 17 08 18 233% -0.30 [-0.76, 0.16] 9

LEE 2016 18 02 102 19 02 101 339% 0.00 [-0.06, 0.06]

LONDON 1992 a 31 1 30 38 19 30 149% -0.70 -1.47,0.07] ™

LONDON 1992 b 31

SKHIRTLADZE 2014 a 83 113 76 176 354 81 0.2% -11.30[-19.42, -3.18]
SKHIRTLADZE 2014 b 63 113 76 63 113 78 1.2% 0.00 [-3.56, 3.56) ]

Total (95% CI)

Heterogeneity: Tau? = 0.12; Chi* = 14.76, df = 6 (P = 0.02); I = 59%
Test for overall effect: Z = 1.30 (P = 0.20)
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Fig. 6 Meta — analysis forest plot for comparing ICU stay between the two groups

PN TELSE X L Mean Difference Mean Difference
% C1 1V, Fixed, 95% CI

CHOI 2010 128 46 1B 141 51 18 4.9% -1.30(4.47, 1.87] —
LEE 2016 94 6 102 94 6 101 17.9% 0.00[-165, 1.65] 1T
LONDON 1992 & 219 57 30 227 105 30 27% -0.80(-5.08,3.48] .
LONDON 1992 b 219 57 30 251 139 30 1.7% -320[-8.58, 2.18] —
SKHIRTLADZE 2014 a 98 35 76 104 43 81 327% -060[-1.82 0.62] -
SKHIRTLADZE 2014 b 98 35 76 95 35 79 402% 0.30[-0.80,1.40] =
Total (95% CI) 332 339 100.0% -0.21 [-0.91, 0.49) 4
Heterogeneity: Chi =299, df =5 (P=0,70); 12 = 0% ) ™

Test for overall effect Z=0.60 (P =
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-10 -5 5
Favours [AMfiLE EE1#)  Favours [ 1)

P4 BB WIS S ST 18] L BB Meta 53 #T FR 4%

0.55)

Fig.7 Meta — analysis forest plot for comparing duration of mechanical ventilation between the two groups
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Experimental Control
Mean  SD Total Me S

Mean Dlﬂmco Mean Difference

EAREL YN Vel {¢]
PESONEN 2022 748 2823 693 604 2220 603 31.8%
SCHRAMKO 2009 a 9414 2454 15 9317 4498 15 86%
SCHRAMKO 2009b 9414 2454 15 9237 5161 15  7.3%
Subtotal (95% C1) 723 723 4TT%
Heterogenelty: Tau® = 0.00; Chi* = 1.73, df =2 (P = 0.42); F = 0%

Test for overall effect: 2 = 10.46 (P < 0.00001)

3125% A&
BOLDT 2007 1,000 280 25 1210 410 25 127%
CHO 2014 5294 2896 18 7259 6516 18 6.0%

SKHIRTLADZE 2014a 8801 535 76 7811 4151 &1 169%
SKHIRTLADZE 2014b 8801 535 76 7158 4228 79 167%
Subtotal (35% C1) 195 203 52.3%
Helerogeneity: Tau® = 14153.37; Chi* = 7.65, df = 3 (P = 0.05), F = 61%

Test for overall effect: Z = 0.27 (P = 0.79)

Total (95% CI) 218 926 100.0%
Heterogeneity: Tay® = 6288,53; Ch = 12.81, df = 6 (P = 0.05); P = 53%

Test for overall effect: Z = 1.43 (P = 0.15)

Test for subaroup differences: Chi* = 2.32, df = 1(F = 0,13 I = 57.0%

144.00 [117.22, 170.78] -
9.70[-249,60, 269,00] —
17.70[:271.50, 306.90] —
144,53 [115.01, 168.06] *

-120.00 [-314.62, 74.62) —

-196.50 [-525.91, 132.91)

99,00 [-61.46, 249.46] -
164,30 [12.12, 316.48] —
20.94 [131.80, 173.68] i

65.03 [-23.85, 153.91] -
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Fig.8 Meta — analysis forest plot for comparing bleeding volume between the two groups

AlmBZEA Foli| Risk Ratio Risk Ratio
Study or Subgroup Evenis Total Events Total Weight M-H.Random. 95% Cl M-H. Random, 95% CI
CHO 2014 10 18 11 18 17.3% 0.91[0.52,1.58] -
DUNCAN 2020 10 72 13 69 125% 0.74[0.35,1.57] T
SCHRAMKO 2003 a 5 15 1 18 121% 0.451[0.21,0.99] ]
SCHRAMKO 2003 b 5 15 5 15 B5% 1.00[0.38, 2.75] T
SKHIRTLADZE 2014 a 44 76 49 81 264% 0.961[0.74,1.24] -
SKHIRTLADZE 2014 b 44 76 2779 231% 1.69[1.18,2.43] -
Total (95% Cl) 272 277 100.0% 0.96 [0.68, 1.36] <
Total events 118 116 ) ) ) )
2= 2= 2= r T T 1
Heterogeneity, Tau*= 0.10; Chi*= 1279, df=5 (P=0.03); = 61% 00 o " 100

Testfor overall effect Z=0.22 (P=0.82)

Favours [AAZERA] Favours [FH84A]

B9 PEBEIMMEEERLEE Meta 5347 2R W E

Fig.9 Meta — analysis forest plot for comparing red blood cell infusion rate between the two groups

Ay AL

CHO 2014 2 18 3 18 92%
DUNCAN 2020 10 72 10 69 31.2%
SCHRAMKO 2008 a 0 15 2 15 76%
SCHRAMKO 2008 b 0 15 2 15 T6%
SKHIRTLADZE 2014 a 5 76 " 81 32.5%
SKHIRTLADZE 2014 b 5 76 4 79 120%
Total (95% CI) 272 277 100.0%
Total events 22 32
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Fig. 10 Meta — analysis forest plot for comparing platelet infusion rate between the two groups
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Fig. 11 Meta — analysis forest plot for comparing plasma infusion rate between the two groups
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Fig. 12 Meta — analysis forest plot for comparing the incidence of kidney injury between the two groups

2.3.9 AKI X £ %

Ho4 T SC ke g GE o 2 s il
5%HSA, 1 e i F 4%HSA , 1 55141l ] 20%9HSA . %%
SRR AN AFEAE Ge i 2F itk (2 = 67%,P = 0. 03) , % JH bl
PN ARFL AT o 25 R o, S50 R AL AR e, URER 4 AKI
KR IER TG 245 LIRR = 0.98,95%CI (0. 62,
1.57),P =0.94] 3 WL 12 BB M 45 3R R, 24
SBESCHR (14 ] )5, &G0 S BT R R (P =0,P =
0.93) , R FH [ OV AR Y 434 o 25 53 7, 55 0] HEZH AR
Fb, WA AKI BB R 2ZEF TG4 X [RR = 1. 25,
95%CI(0.98,1.58),P =0.07], 5T —3, #EmA
5T 25 Fetadd .

2.4 ERRE

XF E R 9 AR AR AT K R A A 434 o 25 R R
W 5% FE A A3 A LA - 1 P9 (0 A 80 T = )
ATAKIFR , $ETR AW FEAEAE S 2 M fef (1) AT e 0K o 45
FULE 3 (LA RBET R R ) .

SE(logOR)
0
0.5

1.0

1.5 ° o

2.0 L OR
0.01 0.1 0 1 10

E13 2EZRTRIKRREFERHE
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