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Meta analysis on effect of liberal blood transfusion versus restrictive blood transfusion
strategy on mortality of perioperative period and critically ill patients
JIANG Yuanping' ,SHI Ting' LI Wentao®”
(1. Department of Blood Transfusion,Yongchuan Hospital of Chongqing Medical University ,Chongging 402160,
China;2. Department of Gastrointestinal Surgery , The People’s Hospital of Jianyang City ,Jianyang ,Sichuan 641400 ,China)
[Abstract | To evaluate the effect of liberal transfusion versus restrictive transfusion strategies on the mortality

rate of operative period and critically ill patients. Methods The domestic and abroad databases of WanFang Data, VIP, CBM,
CNKI, Cochrane Library,PubMed, EMBASE,OVID and Web of Science were retrieved by computer. The randomized controlled tri-

Objective

als(RCTs) on the effects of liberal blood transfusion versus restrictive blood transfusion strategies on the mortality were collected.
The “Jadad scale” assessment tool provided by the Cochrane Collaboration was used to evaluate the quality of collected articles. Then
the meta analysis was performed by using Review Manager(RevMan) version 5. 3 software. Results Twenty-seven RCTs involving
10 890 patients were included. The study indicated that there was no statistically significant difference between liberal transfusion
group and restrictive transfusion group in the patients ' mortality RR=0. 97,95 % CI(0. 83,1.13) ,P=0. 69 ; the sub-group analy-
sis showed that compared with the restrictive blood transfusion group, the liberal blood transfusion group could not effectively re-
duce the mortality of perioperative patients/ RR=0. 80,95% CI(0. 62,1.03),P=0. 08],and could not effectively reduce the mortal-
ity of critically ill patientsf RR=1.09,95%CI(0. 90,1. 33), P=0. 37]. Conclusion ~The liberal blood transfusion can not signifi-

cantly increase the survival rate of perioperative and critically ill patients compared with restrictive blood transfusion.

[Key words| blood transfusion;critical illness;intraoperative period;meta analysis

X AR S A i i A8 T MR e R A AT
53 AR At S AT A0 I i) B R 20 8. 5 X 100U 4R
T o A8 A H i ML 22 ) » 0 2 SR 2 B 99 O A E 0 il oL R 5 P
PRI 15 . 2 8 B I RE R 4 R L AR TS . KR A B L
X BRI (RCT) W5 22 B - Rl 1 i 1t 55 1 b i 1 546 s o D AR
0 T R TR L A A RN SRR =T A
Hif il o AR (¥ RCT B 58 & W1 < AR 1L B ) 1
ML« I RE A5 TSR 4R R A A R AR IESE R B
W2 i i Meta 23 J7 5 70 B 391 A0 g B0 A PR A
i o 0 R S P i L SR T SE 3 HE AT ST A L I 4R Bt IR BT S
245 2 Ofe 483 7 Aol i 10y SO g2 A2 A AR
1 #AMETE
L U B i 47 1 < L b R4 71 Al = N Rl 12K 3

PEE B R M (1990 —) I AR 32 B I PR AR 20 il 1 28R 5. &

Mg 1 SR A A R ) A R I R P A 4 T O B I L B AR
Wy I8 27 SCHR B R 2 T e R ) A R ) g A 2017
4 3 H Z I A9 AH OC SCHK s 9 3C L “blood transfusion”“red blood
cell” “RBC”*“threshold” “strategy” “liberal” “restrictive” A {4
A, 098 4045 Cochrane Library ,PubMed ,EMBASE ,OVID
Hl Web of Science, K %% I [8] A € 2 2017 4 3 H Z A (947 ¢
SCHR » B R E T R . AR 5 (and or . not) B AR IR &
HHERR A R A

1.2 SCHRON A 5 HEBR b5 o

1.2.1 g9 AFRUE  [RIEFIE R LUF A fF: (D SEs ik i3
RCT; (DO WA ZAE W B KT 18 Jil %, H. 2 [ AR A 5% fa T
A 5 (3) T 0 i - 136 4 LR B B0 T A A SR ) 1 o e
SR o %) IR 2 1) ) AR A B A T A 2 ) SR T IR Ak L SRS W

#E1E&E , E-mail : 664589567 @qq. com,



72

(DO E5JRFa bR EZMEHRAR R IER .

1.2.2 fEBRARE  COAESRUERY IR I0OF 58 5 3T B mBUHE AF 5T 5
(D ZWEE R ()M KR THHE . a3

1.3 SCHRORBE AN GERHR I T SOk B 4 T Y DB A
B, A7 A0 B8 12 4 30 S PRUE B B0 1 L T A R 2 i A4
W 5L M ST B IO 38 SUARZ T a4 RO — B0, 48500 e s SR
BT RN SRBU B EE Dy AR A S B
9o 9 RFAIE Jadad 315345 350 S WL 5248 s 55 B4

1.4 FismiPAh O T 348 40 A 5 Y S5 et A RUR IR 447 A< SC
FRR P EBOR A Jadad W4 RERDT RN R 5 4r . =3 SR
BT REBESE) HEATVEAS L P AZ BT A B R Jadad 4RI,
WA H R EARE TP 0™ A (0~2 430) H Ik (0~2
) TR H /R (0~1 40,

1.5 %il#Ea3 %A RevMan5. 3 # {4 (Cochrane 11 515
B HER D #EAT Meta 4317, 45 HL #0308 2o H 35 4K U sl & [A] 2
FHRRAT s THECR T R SR AR /6 B8 B2 (RR) B 95 %6
15 X1 (95 96 CD 275 s o 44 A B 1 5% 96 Rt 58 i 47 53 0 #4347
HIGGINS 2" JE gy 81 . (1) 24 17 >>50 Y6 i} . 8 44 A R SCk
S STV B 0N Y B AL A4 5 B R AT 80N A A O T i —
FR A S AR o 0 D TR R ke YR O AT A 43 b L U 4
M B8 35 & HE B 5 5 B 0 SR 5 2 I <50 o B, R 4 A
GEBERE S B e B A WO FH [ 2007 A% 2 it AL R4 A5 Y
AT TG T . A A BB 5T B8Rt b A7 76 Rt 52K 17 19 9
), ¢ 2 I BT 98 B304 75 442 BB 2 1) ¥4 43 Bt (intention-to-treat ansl-
ysiso T JEUN - JEAT A B0 5 4 299 BT 5 SCHR B i K T 10 7
e 2l 2 B U - ok R Al R A AR U 2 P <<
0. O5H 7R 22 58 Go i1 2% B S AR ZE 25 40 AR IR R e 4553 A
EEF ST SE R 4% H (PRISMA) 75 W12 HE 4T 5008 40 47

FTRES 201851 A% 4TE5 1

2 % R

2.1 CEERERE AU ILE R F 10 890 M A9 I R
WF T, 38 4o Bl 152 30 7 H S 2L HEBRZR 3R A2 PRI .U
550598 00 56 30 I 0 a5 1 345 f SOk IR AR e 3. i
T4 30 AL 0 i 60 F B AL X AR ST 56 BF 9T L 3 4 IR O A 4
PO A HEBR AR e S R A 27 S R B RCT W 5%
Hor 22 JE O 3R Jadad P4 (LR 2B KT 3 4. AR
HESCHk L5 RSN ek Jadad SEAS MW R Cl 1~2 43 .=
AR 23 5 W d 2 0 WE ST A R . AR IR Meta R M LA A B
12 05049 CE th M4l 6 083 il . BR il PR 4l 5 967 ), Hep
16 gl s tonmmem 0l gk o gl A BB b F B R #1111
g Cre et 20205158 ek e g A SR R T AR RS BRIk
A 1L 200 % A W Py < 4T (HD) Ol 7.0~9. 7 g/dL, 4T
A FEBLCHO g 24 % o 23 1 79 RE R s 4k 2 MK 52 5 B A 41 i
MG S A - Hb S 8. 9~11. 3 g/dL, Ht 2 30% ;{1 SO-OS-
MAN 2650 f 53 3% 75 HL A4 0 f ofn s 5318 ; BLATR 2571 B 73 )
TET EER B O e ) £ A0 B0 . SCR R R Ik R IR DL TR
1A SCHR I SEAS (5 B3R 1

55 B FniE
n=10 545)

H3K1560% S REHL
BRI BG R 5T

Bl  xX#eERFE

*1 MNAROERFR

K A Lo A 0 AR BERIEEL S /)]
a4 AR FaRT o i ] i 1Al

AERR bt i i) BRI os. B ED PRI IAL A A
BLAIR[31) 1986 Br J Surg fad ABE 24 h Hb 8 S5k vs. 2U RBC Ei 0€0/26) 8.33(2/24)
HEBERT! 19 1995 JAMA fa i Fedfin Hb 7 ws. Hb 10 30 d 24.24(8/33)  25.00(9/36)
BUSHI 3] 1997 Am ] Surg FEA ARPFIARSG Hb 9 vs. Hb 10 30 d 8.00(4/50)  8.16(4/49)
CARSON(14] 1998 Transfusion  FEIAMN PNEEC Hb 8 S A5 4 L4 vs. Hb 10 60 d 11.90(5/42)  4.76(2/42)
BRACEYLH 1999 Transfusion FEI A P NEEH Hb 8 vs. Hb9 e 1.40(3/215)  2.70(6/222)
HEBERT! 18] 1999 NEngl] Med  f&i % ICU ik Hb 7 vs. Hb 10 60 d 22.73(95/418) 26.43(111/420)
GROVER(6] 2006 Vox Sang A AKep Hb 8 ws. Hb 10 EXiC 000/109)  0.92(1/109)
FOSSH16] 2009 Transfusion FEI A ARFFIASG Hb 8 vs. Hb 10 30 d 8.33(5/60) 0(0/60)
HAJJARL7] 2010 JAMA BEIARW  ARpFIAR)EE ICU ke Ht 24% ws. Ht 30% 30 d 5.88(15/255)  4.67(12/257)
SO-OSMANLS] 2010 Vox Sang [l A R FIAR G T H ey FEFAREAEBS 14d - 0.32(1/309)  0.65(2/310)
CARSONL15] 2011 NEngl] Med  [HIARW AR FAREZ B 30 d Hb 8 s A #XIMLAE vs. Hb 10 60 d 6.54(66/1 009) 7. 55(76/1 007)
COOPER/ 33 2011 Am]J Cardiol  f&il Eihbe Ht 24% ws. Ht 30% 30 d 8.33(2/24)  4.76(1/21)
NIELSEN(22] 2012 Transfus Med — [HIARM Arp Hb 7.3 vs. Hb 8.9 30 d 0(0/25) 0(0/25)
SHEHATA [3¢] 2012 Transfusion B A 1 RPHIARE 2 B Hb 7.5 vs. Hb 9.5 EtR 16.00(4/25)  4.00(1/25)
CARSON#2] 2013 Am Heart J fa HE MBS 30 d Hb 8 82X MIER vs. Hb 10 90 d 16.36(9/55)  3.64(2/55)
PARKERI2] 2013 Injury [RIAR ARG B AR vs. Hb 10 90 d 11.00(11/100) 10.00(10/100)
VILLANUEVAL27) 2013 N Engl ] Med fa HAHBE Hb 7 ws. Hb 9 45 d 4.99(23/461)  8.91(41/460)
WALSH [28] 2013 Crit Care Med ~ f& 14d Hb 7 vs. Hb9 60 d 27.45(14/51)  44.89(22/49)
HOLST20] 2014  NEngl] Med  f&& AICU % 90 d Hb 7 vs. Hb 9 90 d 42.94(216/503) 44. 87(223/497)




FTHREF 201851 A% AT %% 1 H 73

ZR1  MANHRHERERL

i RF i f{m Ei [‘m A A S I AR /)]
ARERR i i ] BRI os. 1 HD FREEIZE  E gl
NIELSENL23] 2014  BMC Anesthesiol A AR FIAR G Hb 7.3 vs. Hb 8.9 30 d 0(0/33) 00/33)
PRICK[25] 2014 BJOG [ A RIF L MAEIR vs. Hb 8.9 42 d 0€0/262) 000/259)
ROBERT!26] 2014 JAMA fo# AV A ) Hb 7 vs. Hb 10 28 d 12.12(12/99)  9.90(10/101)
DE ALMEIDAL7] 2015 Anesthesiology AW ICU % 30 d Hb 7 vs. Hb9 60 d 23.76(24/10D) 11.34(11/97)
MURPHY'8! 2015 N Engl ] Med [EIA YN Hb 7.5 vs. Hb 9.0 90 d 4.18(42/1 004) 2,59(26/1 003)
JAIRATH [21] 2015 The Lancet fEHE HBEak 28 d Hb 8 vs. Hb 10 28 d 3.47(14/403)  4.69(25/533)
GREGERENL30] 2016 Dan Med J A ARIE%30d Hb 9.7 vs. Hb11.3 90 d 27.78(40/144) 21.43(30/140)
BERGAMIN(29] 2017 Crit Care Med fE AICU% 6 hilg Hb 7 vs. Hb 9 28 d 55.63(84/151) 45.00(67/149)
x2 WM Xk R EE 0. 69; [ Fh B I ZE % FE 2Ry 11. 41% (694/6 083) , R 1l 4 %y 1fi.
. BAOR WAV R Jadad fﬁ 11;. 68 %6 9; /5 £;67> A H‘a\fﬁ‘uﬁﬂu\éﬂ s
F) e WEY FEHUD 995 FE 3 05 1T L 3R 25 S o e it 22 B L (P>0..05) , LI 2,
v . ) ; - ) 2.2.2 [FARBMIER DI 16 FFH 0172209000 g i i
- - ) . ] ; T B ARSI A 455 ) 57 R MG C1° = 2226) . R A
BUSHES] 1097 ) . . ) W AL A0 A2 TR 5 I 255 7 5 A3 AT 245 2R R : RR = 0. 80,956 CI
(0.62,1.03), P=0.08; [ H i Ifl 2 5 JE 3 Ky 4. 8426 (181/
CARSON' 199 ’ ot . 5 738) LI P L4154 5. 88 % (220/3 743) . F1 iy L 41 5 2
pRACEY 0 1 oo ’ A AL LT 0 R 0 96 0 T EL 02 5 RS
HEBERT#] 1999 2 0 1 3 S(P>0.05), WL 2.
GROVER™ 2006 2 o 1 3 2.2.3 FETCAEMARIER  AAKY 1L G
FOSS 12 2009 2 2 0 4 BT BRI R, & B S P SR =49%)
HAJJAR] 2010 2 2 1 5 R FH B AL A% 0 AR B 5 I &% 0 &, 43 T 45 R R : RR=1. 09,
SO-OSMAN'®) 2010 2 0 1 3 95%CI(0.90,1.33),P=0.37; [ dI % 1L 28 9% 5E % Jy 21. 88%
CARSONL! 2011 9 0 1 3 (513/2 345) BRI PR L 2H K 21. 45% (477/2 224) . i 1M
COOPER™ 2011 1 0 1 9 25 R o e S L L S L S AT AR R SRR T I LR 2 R
NIELSEN 2! 2012 2 0 1 3 LRI ZERLP>0.0), ILH 2.
SHEHATA (31 2012 2 0 0 2
CARSON2J 2013 1 0 1 2
PARKER™" 2013 2 0 1 3
VILLANUEVA[) 2013 2 0 1 3
WALSH (28] 2013 2 1 1 4
HOLST™! 2014 2 0 1 3
NIELSEN! 23] 2014 1 2 1 4
PRICK 2014 2 0 1 3
ROBERTSON!2%) 2014 2 2 1 5
DE ALMEIDA[ 2015 2 2 1 5
MURPHY!#! 2015 2 2 1 5
JAIRATH 2 2015 2 0 1 3
GREGERENE] 2016 1 1 1 3
BERGAMIN2] 2017 1 1 1 3
2 B i 28 5 PR &1 14 %0 M 28 X9 7% S8 R B9 FR MK E
2.2 Meta 53 #7 2.2.4  REAmMMA OFT RS TR K R o B KUK, R

2.2.1 FFEE WA 2T UV RR R GE TRIER . RS- AT A BT SR g A 27 £ RCT Sk . 22 i U
TR 5T 5 5 A L B A (I =73 %6 SR R BB AL A0 7 5500 45 5 Sh [ B A R L 72 W A BE 5 2 A2 K 30 8 1 BT RE T R AN
Wi B R . RR=0.97,95%CI(0.83,1.13),P= T 3,



74

& 3 B B i 1M 28 5 BR 14 5 1 28 3 % 38 X B9 iR SHE

3o i

FEL A $8 6 L5 A A8 TR0 I B AR B L A
AARKRK BRI TARMAER . X TRELERETE . X
S0 8 T T8 L K R AP Y R A R 2 o A A AR R A AR M
FEEE Bt 2 T B eI 20 RE R A I 1L BRARI = 0 B SRR R
SRR RAED . R TR RS TSR
WG Hb b T Hb B SRR TR & Ok R
R EL0 5 PRI S99 5 38 1 9 LA 6 M R L AR T i T AE R
FI49 B L AP o K SO 18 P 3 R i R i DR X R S LA X
T LT 52 AR 7 AR X AR L R AR F S0 ORI fe
E A HEAT G A A3 BT AR TS TR A e S i 1 SR I o A 2 PE 3%
V4R TR s 15 A7 T 22 5

A FEEE R 5 R WS A5 e A0 — B, B Hh i L A B R )
PEA I L R R AR 3 B AR BRI A AR R AR L FO-
MINSKIY 455 BF 5 22 B - 1 by 6 100 568 s B 408 422 5 BB A 300 A 4
KR B AR LT T AR X B R 1 A8 R T OR HL 45 JF 200
HLRAT OR A, BRI A JF45 8 P=0. 05, JF RN BET
B el AT L PR i a0 ) T R R 8 R B R PR Y 25 e A
Geit R S R GRRT TS R AR R 2 . AT TSN AL AR
o ke RCTH, Meta 43 87 1 2 v % T RR fH A3 2800 4 -
IRZAT S5 R AT (5 B . PR 0 5 IR T IR R T
FE B W0 R 3 2 i I O B R R SN D6k 20 o AR R 4 AR
BT TR A IV RE IR R e, A B A A AR R H R
e 0L PRI 55 A4 L A S G 5 AT 9 ) 2 A T SR I R A B A
LA A3 7 R BT ARG E PR 2 TE AR« B o) 41 L R SR 4R R R
R (A8 Ry B 5 1

HATEFEATIAFAE — B6 R R Z 4k - (1) K43 24 A B BT 52 B
RN E 1% Jadad PRI HTX B SCHR AR A L 7R —
Pt BE FS2MA T Meta 23 B 45 44 (9 ] 52 6 A0 2092 15 (2) A
25 T 5 16 B 1 1 i 100 R I b O 9 R o AR 5 e — B AR —
SEIR A N3 AT TEN RE S8 A AR .

Lr LI . A e LA B R i a xR AR 9 A AR AR
ARRE T N RE R 2 P i SR A0 AR A AR B A i SR
Je i LA 300 A A R L A B A O

&k

[1] TAKEI T, AMIN N A,SCHMID G, et al. Progress in
global blood safety for HIV[J]. J Acquir Immune Defic
Syndr,2009,52(Suppl 2):S127-131.

FTRES 201851 A% 4TE5 1

[2] HOPEWELL S,OMAR O,HYDE C,et al. A systematic
review of the effect of red blood cell transfusion on mor-
tality : evidence from large-scale observational studies pub-
lished between 2006 and 2010[J]. BMJ Open,2013,3(5):
e002154.

[3] WANG Y S,SHI X L,WEN M Q,et al. Restrictive ver-
sus Liberal blood transfusion in patients with coronary ar-
tery disease: a meta-analysis [ J ]. Curr Med Res Opin,
2017,33(4):761-768.

[4] BRACEY A W,RADOVANCEVIC R,RIGGS S A, et al.
Lowering the hemoglobin threshold for transfusion in cor-
onary artery bypass procedures;effect on patient outcome
[J]. Transfusion,1999,39(10) :1070-1077.

[5] SO-OSMAN C,NELISSEN R, TE S R,et al. A random-
ized comparison of transfusion triggers in elective ortho-
paedic surgery using leucocyte-depleted red blood cells
[J]. Vox Sang,2010,98(1) :56-64.

[6] GROVER M, TALWALKAR S,CASBARD A, et al. Si-
lent myocardial ischaemia and haemoglobin concentration:
a randomized controlled trial of transfusion strategy in
lower limb arthroplasty[ J]. Vox Sang,2006,90(2):105-
112.

[7] DE ALMEIDA ] P, VINCENT J L,GALAS F R,et al.
Transfusion requirements in surgical oncology patients: a
prospective, randomized controlled trial[ J]. Anesthesiolo-
gy,2015,122(1) .29-38.

[8] MURPHY G J,PIKE K,ROGERS C A,et al. Liberal or
restrictive transfusion after cardiac surgery. [J]. N Engl ]
Med.2015,372(11):997-1008.

[9] JADAD A R,MOORE R A,CARROLL D,et al. Assess-
ing the quality of reports of randomized clinical trials: is
blinding necessary? [J]. Control Clin Trials, 1996, 17
(1:1-12.

[10] HIGGINS J P, THOMPSON S G, DEEKS ] J, et al.
Measuring inconsistency in meta-analyses [ J ]. BMJ,
2003,327(7414) :557-560.

[11] LEWIS J A. Statistical principles for clinical trials (ICH
E9): an introductory note on an international guideline
[1]. Stat Med,1999,18(15) :1903-1942.

[12] MOHER D,LIBERATI A, TETZLAFF J,et al. Preferred
reporting items for systematic reviews and Meta-Analy-
ses: the PRISMA statement[]]. ] Clin Epidemiol,2009,62
(10) :1006-1012.

[13] BUSH R L,PEVEC W C,HOLCROFT J W. A prospec-
tive,randomized trial limiting perioperative red blood cell
transfusions in vascular patients[ J]. Am J Surg,1997,174
(2):143-148.

[14] CARSON J L, TERRIN M L,BARTON F B,et al. A pi-
lot randomized trial comparing symptomatic vs. hemoglo-
bin-level-driven red blood cell transfusions following hip
fracture[ J |. Transfusion,1998,38(6) :522-529.

[15] CARSON J L, TERRIN M L,NOVECK H,et al. Liberal



THRES 20184 1 A& AT 55 1 4

or restrictive transfusion in high-risk patients after hip
surgery[J]. N Engl ] Med,2011,365(26) :2453-2462.

[16] FOSS N B,KRISTENSEN M T,JENSEN P S,et al. The
effects of Liberal versus restrictive transfusion thresholds
on ambulation after hip fracture surgery[ J]. Transfusion,
2009,49(2) :227-234.

[17] HAJJAR L A,VINCENT J L.GALAS F R, et al. Trans-
fusion requirements after cardiac surgery:; the TRACS
randomized controlled trial [ J]. JAMA, 2010, 304 (14)
1559-1567.

[18] HEBERT P C,WELLS G,BLAJCHMAN M A, et al. A
multicenter, randomized, controlled clinical trial of trans-
fusion requirements in critical care. Transfusion Require-
ments in Critical Care Investigators, Canadian Critical
Care Trials Group[J]. N Engl J Med,1999,340(6) :409-
417.

[19] HEBERT P C, WELLS G, MARSHALL J,et al. Trans-
fusion requirements in critical care. A pilot study. Canadi-
an Critical Care Trials Group[]]. JAMA,1995,273(18):
1439-1444.

[20] HOLST L B,HAASE N,WETTERSLEV J,et al. Lower
versus Higher Hemoglobin Threshold for Transfusion in
Septic Shock[J]. N Engl ] Med, 2014, 371 (15): 1381~
1391.

[21] JAIRATH V,KAHAN B C,GRAY A, et al. Restrictive
versus Liberal blood transfusion for acute upper gastroin-
testinal bleeding ( TRIGGER) : a pragmatic, open-label,
cluster randomised feasibility trial[J]. Lancet, 2015, 386
(9989) :137-144.

[22] NIELSEN K,DAHL B,JOHANSSON P I,et al. Intraop-
erative transfusion threshold and tissue oxygenation: a
randomised trial [ ] ]. Transfus Med, 2012, 22 (6); 418-
425.

[23] NIELSEN K,JOHANSSON P I.DAHL B.et al. Periop-
erative transfusion threshold and ambulation after hip re-
vision surgery:a randomized trial[ J]. BMC Anesthesiol,
2014,14(1) :89.

[24] PARKER M ]. Randomised trial of blood transfusion ver-
sus a restrictive transfusion policy after hip fracture sur-
gery[ J]. Injury,2013,44(12).1916-1918.

[25] PRICK B W, JANSEN A J, STEEGERS E A, et al.
Transfusion policy after severe postpartum haemor-
rhage:a randomised non-inferiority trial[ J ]. BJOG,2014,
121(8):1005-1014.

[26] ROBERTSON C S,HANNAY H J.YAMAL J M,et al.
Effect of erythropoietin and transfusion threshold on neu-

rological recovery after traumatic brain injury:a random-
ized clinical trial[ J]. JAMA,2014,312(1) :36-47.

[27] VILLANUEVA C,COLOMO A,BOSCH A,et al. Trans-

fusion strategies for acute upper gastrointestinal bleeding

75

[J]. N Engl J Med,2013,368(1):11-21.

[28]1 WALSH T S,BOYD J A,WATSON D, et al. Restrictive
versus Liberal transfusion strategies for older mechanical-
ly ventilated critically ill patients:a randomized pilot trial
[J]. Crit Care Med,2013,41(10) :2354-2363.

[29] BERGAMIN F S, ALMEIDA J P, LANDONI G, et al.
Liberal versus restrictive transfusion strategy in critically
ill oncologic patients; the transfusion requirements in
critically ill oncologic patients randomized controlled trial
[J7. Crit Care Med,2017,45(5) :766-773.

[30] GREGERSEN M. Postoperative red blood cell transfusion
strategy in frail anemic elderly with hip fracture. A ran-
domized controlled trial [ J ]. Dan Med J, 2016, 63 (4):
B5221.

[31] BLAIR S D,JANVRIN S B, MCCOLLUM C N,et al.
Effect of early blood transfusion on gastrointestinal
haemorrhage[ J]. Br J Surg,1986,73(10) :783-785.

[32] CARSON J L,BROOKS M M, ABBOTT ] D,et al. Lib-
eral versus restrictive transfusion thresholds for patients
with symptomatic coronary artery disease[ J]. Am Heart
J,2013,165(6):964-971. el.

[33] COOPER H A,RAO S V, GREENBERG M D, et al.
Conservative versus Liberal red cell transfusion in acute
myocardial infarction(the CRIT Randomized Pilot Study)
[J]. Am J Cardiol,2011,108(8) :1108-1111.

[34] SHEHATA N,BURNS L. A.NATHAN H,et al. A ran-
domized controlled pilot study of adherence to transfusion
strategies in cardiac surgery [ J]. Transfusion, 2012, 52
(1):91-99.

[35] WATSON S, KENDRICK K. Management of anaemia
and blood transfusion in critical care - implementing Na-
tional guidelines in ICU[]J]. BM] quality improvement
reports,2014,3(1) :521-525.

[36] MCLELLAN S A, MCCLELLAND D B,WALSH T S.
Anaemia and red blood cell transfusion in the critically ill
patient[ ] ]. Blood Rev,2003,17(4) :195-208.

[37] CURLEY G F, SHEHATA N. MAZER C D, et al.
Transfusion triggers for guiding RBC transfusion for
cardiovascular surgery:a systematic review and meta-a-
nalysis[ J]. Crit Care Med,2014,42(12) :2611-2624.

[38] FOMINSKIY E,PUTZU A, MONACO F,et al. Liberal
transfusion strategy improves survival in perioperative
but not in critically ill patients. A meta-analysis of ran-
domised trials[J]. Br J Anaesth,2015,115(4):511-519.

[39] WILLIAMSON L M, DEVINE D V. Challenges in the
management of the blood supply[]]. Lancet, 2013, 381
(9880) :1866-1875.

(Wi B #7:2017-06-18 &[] H 1 .2017-09-11)



