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[HE] BB 2% FNM ARG %G (human albumin, HA) B TS BE SR AF R G iR AR B 3769 B 3L fe e 4
M. F33E 3 H A & PubMed . Embase ., Cochrance Library ., 4% (VIP) | ¥ & 4= M (CNKI) #= % 77 %k ¥ &
(Wanfang data) , 5 HA A T8 IR S0 A+ R UG iR AR B 75 89 AL AT 3K 38 (randomized controlled trial ,RCT) , &
RATFRI HMNEE Z 2019510 A 31 B A F T EAANISReGAE Lk, b2 LA 50 M5 ik Tk 42
BAFH, R LK R &, K RevMan 5. 3 347 Meta oo 47, 4R AN SARCT, 1134 &%, Meta s
WERBE T, OFGULAD N FHEEFRLIESE(MD=-2.28,95%Cl: =6.69 ~2.13,P=0.31),F3¥ %
B JE(MD = 0.82,95%Cl: =2.22 ~3.86,P=0.60), ¥ < # Ak /E(MD = 0.05,95%Cl: =1.10 ~ 1.20,P =
0.93), M £ 48 fo & #E (MD = 0.06,95%Cl: —0.74 ~ 0.86,P = 0.88), % i3 % (MD = 0. 20, 95%Cl:
—-0.07 ~0.47,P=0.15) 5 BANRK ZFHAANFE; R hE 7@, 8K ANhi K EHRE
(MD=-4.52,95%Cl: =7.36 ~=1.67,P=0.002)f& T B4, £F AR FEL, HiL HBAEELN, R
EREROEOYT ENEEZ AN FUREFALITOER, ST REERZGR Y FT @S TEMAYT 2R,
EREBRLHFCEIAFREZFARRAGEGT 5,
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Efficacy and safety of human albumin for volume resuscitation after cardiac surgery: a Meta—analysis

PAN Wen—fei, YU Huan, LU Meng, WANG Ying,CHEN Xing—wei
(Department of Pharmacy s Chinese Academy of Medical Sciences & Fuwai Hospital  Beijing 100037, China)

[Abstract] Objective To systematically review the efficacy and safety of human albumin (HA) for volume resuscitation
after cardiac surgery. Methods We searched databases including PubMed, Embase, Cochrance Library, VIP, CNKI and Wan-
fang data to collect randomized controlled trials (RCTs) about human albumin for volume resuscitation after cardiac surgery
from inception to October 2019. The references of these RCTs were also searched. Two reviewers independently screened litera-
tures, extracted data and assessed quality of included studies. Then Meta—analysis was performed using RevMan 5.3 software.
Results A total of 5 RCTs involving 113 patients were included. The results of Meta—analysis indicated that: there were no sig-
nificant differences in hemodynamic indexes including heart rate (MD = =2.28, 95%Cl: =6.69 ~ 2.13, P=0.31), mean arteri-
al pressure (MD = 0.82, 95%Cl: —2.22 ~ 3.86, P =0.60), central venous pressure (MD = 0.05, 95%Cl: —=1.10 ~ 1.20, P =
0.93) , pulmonary capillary wedge pressure (MD =0.06, 95%CI: -0.74 ~ 0.86, P = 0.88), cardiac index (MD = 0.20,
95%Cl: —0.07 ~ 0.47, P =0.15).In aspect of postoperative bleeding, haemoglobin(MD = -4.52, 95%Cl: =7.36 ~—1.67, P =
0.002)in the albumin group were lower than those in the control group. Conclusion The current evidence shows that the ap-
plication of albumin after the operation has no better effect on the improvement of hemodynamics, and the reduction of postop-
erative blood loss is inferior to that of other expanding fluids. The above conclusions do not support the routine use of human al-

bumin in cardiac surgery patients.
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L 1 Chuman albumin, HA) J2& 4 i 1L 3%
FUAR 0 EZE AL, AR PR RE 2R AR i i A
BB RN A . HA R —Fh &% R E25 %), H.
Mg B Z A A AR T —EMAET R
1o HETHA BN 2 0 25 Fin R &5, mdERE
SRR PRAF ST, PRI I DR 3 A7 7F HA S5 Bl 5
A BN . FETIEE 53 FEEBER HA F 25 %R
Bt DL 3 B R 24 B B Bk A 25 (the University Hospi-
tal Consortium, UHC) il % (19 & FCA ML A1 & 1 AR &
P AR i R R it A 5 Y 1 A P 48 B ) A R PE AN
e, HATE N 25 AN S48 RN 57. 8% [E I HA
FHZ M HGE D 2 S HA AN G B 25 9185 Ol o

FEC WEANF 5 UL %) 0 R 488 T R A el AR 30 k4
Br FAR (EBRE AT ) th s AT IR AMIE 35, RIS AR AR
LS (IR | e A R o N = S = N s (| BT
O, I HAT g A A B A5 O e, W B Bk A,
10 JUE A1 B AR B0 HA B9 E B AR # . H
I, [ P B = g0 — 0 HA A S I IR £ FH 36 e sl R
0, HA SR A7 5 FUN 10 WE SRR 9] 336 7 1
FAEG L . AWFFER FH Meta 438 89 7 2%, WEA 11 2R
FHTARTGY 45, 2 A B A T A Bl A 38R K
FLA T A 80 R A S I R 1 8 A A 3
I 4 A

1 #AREFE

1.1 &FH

o 28 I SCEICHR L WA AR U T OO RSB T
ARARJGY ZE B REHLXT K 5 (randomized controlled
trial ,RCT) o 49 AFRiE . OLLL AR F AR 5 35 R i
FEXTG s QUSSR FH HA AT AR R 750, o BEZH m] >R
PRI ER 0. 9% A= FRER K s BT 5 AL RCT . HEBR
brf - O & M SCHE 23R R R 4GE ; @R B sk s
AN A B TCTE SR ORI B BIFY s DA T S AL 43 20 Fi ke
Z XA AR

1.2 FHik

1.2.1 ®EKRE B HLKZR PubMed, Embase.

Cochrane Library . 435 (VIP) | [E AT (CNKID FT
JTRAE KR I BRE i J% 22 2019 4F 10 H 31 H .
Ky gk A oI A1 FAUA AR S 0 . SRR
IR TS = = TN S NI 5 D0 B S A
SCK A 41 45 : serum albumin ., colloids . cardiac sur-
gical procedures .randomized controlled trial 4 .
1.2.2 XEIHESEBIRRE 2 (0F5 2 il
58] 13 SCHR AT H 478 2 HR R B AN AR T 0 SOk S L 2 —
A IR B4 S0, Wi R R IR o SR A R BEORHE
WA OB | 2 BLWT 538 53 06 A A SCHR R AF 52 26
B s 9 AR HEFIREA B WFSEI 202 5 i WSS
RAVRFE (25 Ry 6 b B D fey IRURS: 3407 A 5C B 2 3%
SEPEAT I, BN ) 2 DL 25 2ok 1 e i DR B
CHERDRIEIAS 22 12738
1.2.3 {REXKERERIEFERRETN  IHKILE T
JECE VAN SR 2 R Jadad B2, EEIEAN I H A4S
OBEYLIT B2 IR ; @2 B R H % O M E
SIEEREORE; DA TR VTSGR o 1T 3 WHEHE 2 245
AR 53 AE K053 5 AW/ 1 73 Rk
07¢c 131 ~ 3R, 4 ~ 7 70 e o
1.3 Sitah

K RevMan 5. 38473 Hr o HHECFERER H]
HHXT G B (relative risk, RR) ARV 845 , T Bk}
K H %024 (mean deviation, MD) J 3L N 38 F5 , 55K
IO 2 35 25 AR T HE RN 95%Cl, B AN 5T 1Y)
PREf I Bz 22 K 2 ARG IFJ7 28 BUE R BCFITINAL
PR A5 BT RO 95% Cl, 2N ABIFFE 25 2R [H]
8 5 ST SR xR B AT 0 A, [ 45 45 17 5 4 Wy
SRR RN 25 P> 0.1,17< 50% , Wi 5% 45
RIS 5 T , >R FH [ 5 R0 A6 1 £ 4T Meta
O3B A A WSS R AF ARG T2 S e, D) gk — 20
3BT S B MR I, HIE R B I DR S B M Y S e L R
FH BRI BRI 64T Meta 4387 . BH 5 1% 5 5 14 R
E A 73 M BB 23 M S5 5 1 AT AR B, B R AT A
HYEIHT . Meta 73BT RS 7K T o = 0. 05
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2 H£R

2.1 XEIFEGER

R R B HA HI T O NS MREAR J5 WA 52 95 (1 95 530S
BRI 747 8 2k e 2R B F R A SCHEA T i L X
55 R b RIS AN SE R R BIFSE 3 a3 2R DA
AR BEARIER R E . A SR
1368 PAMTE R EEARFFNE W1,
2.2 MANNHHBREIFNER

NN 5 SCERI B K BERLAL T vk 25O AEE
o Hip Magder 1999 R I AF: B¢ 5 3k 4 7 B AL 43
Be, J& TS S RERL T o 99 A 50 SCik b, &
Jo SRR 3, H TR SCHik 2 . MR A Jadad R UEST
Wb 4R WE 2,
2.3 MetaHTER
2.3.1 FE SPONIRMRIE T AR ORNZENL,
SEFVER R4S SRR P=0.04, 7= 56%, 13 1] 4% 41 17]

R MABITERIEEAFHE

BEAFAE S T, N B AL A5 A R4 T 5 9T 00T -
Meta 73 BT 45 5 8w, 18R 1415 A R R B 22 414
L, HZ R ORI AR 22 5 e g 2 L (MD ==2. 28,
95%Cl: —=6.69 ~2.13,P=0.31), WK1,

2.3.2 FHEBKE S OWIRIGE TR E )
Jik ' (mean arterial pressure, MAP) [ 45 1k |, S5 i P
GG R LI P =0.43,1°= 0%, Ui 44 18] 25 10
S, N AR E AT A I T . Meta 23 BT 4
WK, AEAE S MR Ay ASam, s
MAP 172846 22 7 Tege i 7 L(MD = 0. 82, 95%Cl:
-2.22~3.86,P=0.60), WK 2,

2.3.3 FOFEEKE 40O ME TG PO
ik | (central venous pressure, CVP) (A8 4k , 5 14
KR ZE FEH P = 0. 07, 1*= 50% , Ui B 4% 20 [a] B 17
1E S5 PR, I BEHLAN B BY R 1T 5 20 1 . Meta
ST EE AR, R T4 S AR R AR i Ae L,
ZyJa CVP b 2 R LGt & X (MD = 0.05,
95%Cl: =1.10 ~1.20,P=0.93)., WK 3,

. . 1% it o
ARG FARZE® Biti 1 st ]
(T/C) Wiz (T) it HRZH (C)

Ernest 20011 IRIMER RTE B 23/17 5% B 0.9% Sk e A 90 min
Kuitunen 20072 $54 uli 4 15/15 4% HEH 4% 3K AHT AR AJF2h ARJF18h
Kuitunen 2007°"" &4 ok 460 15/15 4% HEH 6% B EETERH AREr AT AF2h ARF18h
Magder 1999 IMEAFAR 13/15 4% 1T 0.9% & ftdh T S
Mastroianni 1994 & ¥ ok i 17/12 4% HEH TLRER HIVERT S 4.8.12.24 h

Niemi 2008"'" RIMEA AT S0 15/15 4% HEH

Niemi 2008"'* RIMERRRYFERT BRI 15/15 4% HEH

6% 2 L EFER (MW 130kDa) ARai AF AKF2h ARF18h
6% 2 LITER (MW200kDa) Ahij AJF AJF2h ARJF18 h

TE - AE—HEFE AP AR B 250 B9 AN TR] 20 R BT 2 28880 , T2 A i EAIX

|2 WMASTERBI AP A5 R (43)

P I E Ernest 20011 Kuitunen 2007 Magder 1999'" Mastroianni 1994 Niemi 2008
FEAIL o3 BE Ty v 1 2 0 1 2
AR ERE 1 0 0 0 0
ST S T B 1 1 1 1 1
A IR VTR 1 1 1 1 1
Jadad W43 4 4 2 3 4
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2.3.4 MEHMERE 5HU5CHGE TG
B4 1% 2 (pulmonary capillary wedge pressure,
PCWP) A2 4k, s i tE R I 45 R R P = 0. 62, 1°=
23% , Ut 2% 4 TR1 45 SR TC S o e , 107 P ] 5 RO A 2 st

&350 . Meta 0B 1 o | R 45 HARE
PRy 2R ALM 1L, 25 5 PCWP A5 22 R SE 78 X

(MD = 0.06,95%Cl: =0.74 ~ 0.86, P = 0.88) .

WAL TG I . Meta /T2 R IR, B A4l 5 H:
MR AAY A, 25 ClAE L2 R T Ge 42 X
(MD = 0.20,95%Cl: —=0.07 ~ 0.47, P =0.15) .
L 5.

2.3.6 MAFER 4MH5EHRIE THZEMLLER
(haemoglobin, Hb) i 72 1 , 57 Jou P A6 4 25 2R 2% W]
P=0.35,1"= 7%, Ui W] £ 21 [0 45 5 00 5 Bt , 1 FH [

DL 4, FE AN I HEAT 5 I T . Meta AT 45 SR BoR , H
2.3.5 DAEEHE 3URSEHRGE THZ S OIS RO S AR Y S AL, HE S I E A4 Hb
(cardiac index, C) B8 1L, S5 Btk g 45 R R B P = AR N 3%, 2R A G % 38 L (MD = —4.52,
0.35,1°= 4%, i A MG Te R mbE B ERY. 95%CI: =7.36 ~=1.67,P=0.002), VLK 6.
Experimental Control Mean Difference Mean Difference

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI|

Ernest 2001 5 8854 23 2 1114 17 17.0% 3.00 [-3.34, 9.34] s

Kuitunen 2007a 11217 185 9 819 18 151% -10.00[17.42,-2.58] -

Kuitunen 2007k 11217 15 4 1873 15 96% -500[-16.30,6.30] —T

Magder 1999 01 1283 13 -0.2 1252 15 121% 0.30 [-9.04, 9.64] -

Mastroianni 1994 3854 17 12 12412 12 137%  -9.00[17.22,-0.78] —

Miemi 2008a 2 817 15 4 8 18 17.4%  -2.00[8.16 4.16] =

Miemi 2008k 2 817 15 -3 11583 15 150%  5.00[2.46,12.46] T

Total (95% CI) 113 104 100.0%  -2.28 [-6.69,2.13]

Heterogeneity: Tau®= 19.23; Chi*= 13.52, df= 6 (P = 0.04); "= 56% 1_1 Py 50 7 5=u 1uu=

Testfor overall effect Z=1.01 (P = 0.31)

B USRI IRZH 25 )5 O AR AL L AR

Experimental Control

Favours [experimental] Favours [control]

Mean Difference Mean Difference

Study or Subgroup  Mean SO Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Ernest 2001 5 854 23 2 11.14 17 23.0%  3.00[-3.34,9.34] N
Kuitunen 2007 a 53 1402 14 79 124 15 10.3% -2.60[12.07, 6.87] T
Kuitunen 2007h 53 1402 14 4.7 139470427 15 9.2% 0.60[9.41,10.61)] -
Magder 1999 145 817 13 24 7.3 15 27.7% -0.80 [-6.68, 4.88] -
Mastroianni 1934 12 1418 17 19 14.11 12 B.A% -T.O0[17.45 3.49] T
Miemi 2008a 14 11.53 15 11 14.42 15 10.6% 3.00[6.34,12.34] T
Miermi 2008h 14 11.53 14 5] 1418 15 10.8% 8.00[1.25,17.29] —'_
Total {(95% CI) 113 104 100.0%  0.82 [-2.22, 3.86] 4
Heterogeneity, Chi*= .97, df= 6 (P = 043 F= 0% I-mn 50 ! 5’0 100’
Testior overall effect 7= 0.53 (P = 0.60) Favours [experimental] Fawvours [control]
B2 GRS B2 T2 5 - 24 3l ik e i 8 Ak e A

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean  SD Total Mean SD Total Weight [V, Random. 95% Cl IV, Random, 95% CI
Ernest 2001 2 2 23 1 2 17 24.3% 1.00[-0.25, 2.25] "
Kuitunen 2007a 1.2 366 15 24 245 15 149%  -1.20[-3.44 1.04] =
Kuitunen 2007k 1.2 3.66 15 1.9 2.85 159 141%  -0.70[-3.05, 1.659] b
hastroianni 1984 1 4 17 -2 381 12 11.4% 3.00[0.21,5.749] ul
Miemi 2008a 1.6 242 15 3 3 15 17.0%  -1.40[-3.38 0.58] b
Miemi 2008k 1.6 242 15 1.7 2.61 15 183%  -010[-1.94,1.74] b
Total (95% CI) 100 89 100.0% 0.05 [-1.10,1.20]

]

Heterogeneity: Taw®=1.01; Chi®*=10.09, df=5 (P =007, F=50%
Test for averall effect £= 009 (P =092)

B3 WAL AT 24 O bR s AR A LU

1 1 1
-100 -50 1] a0 100
Favours [experimental] Favours [contral]

- 28 -



WSCE, A NI HE AT BESMEAR S5 WA SR IR B A R 22 2 Meta 70 #

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Fixed, 95% CI IV, Fixed, 95% CI
Ernest 2001 2 2 23 1 2 17 40.8% 1.00[-0.259, 2.249]
Kuitunen 20073 28 364 15 31 27T 15 11.89% -030[261,2.01] T
Kuitunen 20075 28 364 14 4.5 345 14 9.9% -1.70[-4.24,0.84] I
Magder 19949 14 334 13 31 314 15 10.8% -1.70[4.11,071] 1
Wastraianni 1994 ] 5 17 1 EB.08 12 3E% -1.00[-518 3.18] T
Miemi 20083 27 282 14 32 34 19 12.7% -080[2.74,1.74] b
Miemi 20080 27 282 15 1.3 34949 15 10.4% 1.40[1.07 3.87] "
Total (95% CI) 113 104 100.0% 0.06 [-0.74, 0.86]

Heterogeneity: Chi®=7.76, df= 6 (F = 0.26), F= 23%

-100 -50 50

o - 0 100
Testfor overall effect =015 (P = 0.38) Favours [experimental] Favours [conirol)
B4 WG AR AL FH 24 5 I = 4 0 A5 P28 1 L e

Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed. 95% CI IV, Fixed, 95% CI
Ernest 2001 0.7 0.66 23 03 0.8 17 331% 0.40[-0.07, 0.87]
Magder 1959 0.28 063 13 004 0.51 15 391% 0.24 [-0.19, 0.67]
Mastroianni 1994 08 053 17 1 078 12 27.8% -010[0.61,041]
Total (95% CI) 53 44 100.0% 0.20 [-0.07, 0.47]
ST R T

T - Favours [experimental] Favours [control]
B 5 WA A IR 255 O R B A8 1k L iR

Experimental Control Mean Difference Mean Difference
Study or Subaroup  Mean S0 Total Mean S0 Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Ernest 2001 -10 1212 23 =10 11.53 17 14.8% 0.00[-7.39,7.39] T
Kuitunen 2007a -8 4912 14 -2 104 15 16.4%  -6B.00[-13.04,1.04] -
Kuitunen 2007h -8 49186 14 2 1mn 18 17.2% -1000[16.86,-3.14] —
hastroianni 1954 0 1158 17 19 131 12 9.0% 1.00 [-8.50, 10.50] -
Miemi 2008a -6 814 14 -2 B.Aad 18 216% -4.00[-9.99 1.94] =
Miemi 2008k -6 814 14 -1 8484 18 200%  -4.00[-11.36,1.36] —
Total (95% CI) 100 89 100.0% -4.52 [-7.36, -1.67] L ]
Heterogeneity: Chi*= 5.41, df = 5 (F =037, *= 7% o 2 : o 100

Test for averall effect; Z2=3.11 (P =0.002)

Bl6 XL AT A 24 i 21 8 1 i A2 1 A
it

e Z RIMEA O RESI BT AR B T F AR
Vi) fefT D 90 70 8 i i 5 A YRS T AR PN YRS 2 7 A7
fif o HL R T AEARSMIE R ) i 0 22 fik S ) 2% 18D L 55 1)
N7 3 S5 A1 AR PN ARRE R L I 2R G B O L 5 B
SR AT UYL T A6/ AR RN B 503, WA A
A A ) A0 B R B e 3%, o S BUMLAE WA TR 2 . I
A R SIMIE PR A T AR A AR 1 I A I T
RE MR , PRI T 2 S AT BB 2D (8 TCAS B SO (14 Y A
IR AR E I3

PR SMIE R J5 IML3 3 77 27 48 Ar 4 28 A A] DL g™
AR A R, B F0 %  MAP .CVP . PCWP [ CI 4
febr . ABFREXTOBEAMEF AR BE M H A E A
ZEXF I3 BN 1 2 AR AR W 5 W HE T Meta 20 BT, 2R 40

LI

AV

3 TE

=4
7

ok
e /b

Favours [experimental] Favours [control]

ASARCT. @55 EB7w, A A4S fiAR 2 B i ik
WAAAR L, FH 2505 I3 3 1 2748 b , BB 46 O 3 . MAP
CVP .PCWP CI %22 S 0 Ge it 2 X, BUR S 1
FAR T 2560 R8I 30 7 2 04 el 38 9 T B4 1 3%
o XFF RN CVPIX 2 M EPREE AP e S L, 7%
SRR REZH N VAR B S B AT I 4L A, AT A2 5
Ttk AR fE 5 AT B S b JF B ZE 28 43 A vt
WAZH 5 M2 () 22 Al e g 20 i o B 1Y 7 ot
PETT BB 99 A BIFSE 0 T 98 N B0 /D B kg 1) FH 24
T EEFB KA. Verheij S Wil T HEA 54
FRER K O FETENI A L, X iR B AR S & AR K 2

VA 15 103 7 3 9 52 e 22 S 38 JE e i S B HAR

RBP4 2R , R BEFRAT I 4n dls , ok 1T Meta
)Wt S8k, kA KR I TS FE AR , WICU AT BE ] |
BT EAT R SR R R
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SR AR M e T LA o e s 5 | O R A S R i
Hb a] R E] 42 Sz WA H I 81 20 , RIS 28 R x5
MR GEHIFER . Meta 73 B4 R o, HER LS I
o AR HE A Hb [ IR E N 25, 488 LR W T
AR J5 LR B0 05 4 T AR A A . T
AWML A, Diehl S PR B, HEH SR L
FETEA X B T P DI RE Al T RE B R R 25 S 0T
B ABTEHABFZEWF TR 4550, , T T Meta 7347

Li Lk, WK Z IR A S e ek b, -
BREFEA O MEANRTFAR S E W A E AT
B AR TCN TS ik CF ZhRE 0 | B I D) BE 5+
O, PTANE BN TIAREE A S AR . AT
Meta 39 A1 54> RCT BIFFEREAS S S5/ 1R 97 5
S8 0 B VTI]RGO FA AR R AN R, HOR 2
FT RS ES SRR bR BN L ORI S ES5 iR A7 AE—E (95
BRAE , 75 T 2 s CRARAS (o ot 1 1 Bl ML XS A AT
G, Kt — Rk & ORI R I 5
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