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TRALI(Transfusion-Related Acute Lung Injury)

Suspected TRALI gmehd L < [TEMmE 6 FELIR O [ERE

P/F ratio<300mmHg. ¥+ L < [&P/F ratiod®E1L
ME L > by b, @EIE I RER

EREELR BERBABAR) OIEMALL
(A ENAREEA £ =18mmHg, = 7=[&LCVP=15mmHg)

ALI D fERHEFHV 75 L
Possible TRALI Suspected TRALIE R LD, ALIDBREAFNEFEET S
Delayed TRALI (possible) TRALI & @ U, A DEIN 26— 72856 LAN D FEGE

Crit Care Med 2005; 33: /21-6.



B~ HRMDSHIE~
TACO (transfusion-associated circulatory overload)
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Table 1. Approximate Risk Per-Unit Transfusion of Red Blood Cells (RBCs)

Approximate Risk Per-Unit

Adverse Event Transfusion of RBCs
Febrile reaction'! 1:60°
Transfusion-associated circulatory overload'**3 1:100"

Allergic reaction'* 1:250
Transfusion-related acute lung injury*” 1:12000

Hepatitis C virus infection'® 1:1149000

Hepatitis B virus infection’
Human immunodeficiency virus infection*®

Fatal hemolysis'®

1:1208000 to 1:843 000°
1:1467000
1:1972000
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Transfusion. 2011;51(4) :859-866.
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Patienks Rexeiving Patients Recesving
Mewer Bmod Dider Blood

>%0)®/V Eﬂg/ J Mea’ Complication (N=-2872)° (- 3130yt P valueg

ne. {56)

2008:358 (12) :1229-1239. ~ [ ——— - -
BmENFErzOEFEIC, £ e o _— -
1&1 1 H @ﬁﬂll.ml (NeW) & ?“’If[l{ﬁZO ‘-'E""ff“hmd*rﬂf"ﬁﬂ 155 (5.4) 175 [5.6) 074
Bo#m (0ld) #1548 & it ot sy 0 I o

L
'tS J:I: Eﬁ ~ Candiac ampanade 48 (L7 67 [2.1) 0,19
Aartic dissection 1 (=1} Z (0.1) 009
reurabagic

T H RN R, 128 B OEER, i - .
ER*% I.SE =, SepS IS = E&Iﬂlr (u L\—Cﬁu_.\ Pulmuonagy

=HY __ventilation =72 hr 160 {5.6) 304 (3.7) <0001
PREumonia E1 [2.E) 111 (3.5) 011
Pulmanary embolism 5 (032) T (03] o6
Respiratory insufficiency 177 [B2) 278 (B9 =001
Renal
Renal failure 45 [1.6] 24 kN 003
Infectmus
Saplicemia Or Sepsis Z0 (X E) 125 (4. 0.0
Deep stemal wound 75 (09 75 (D8] D76
Superficial stermal wio und 44 (1.5) 62 (20 019
hulkiorgan failure F 02 23 (07 D07
Peripheral vasular
Iliac or femaral dissectisn 1] 1]
Acute limb ischemia 7 02y 18 (0.6 005
Compasite gutcome) 647 (22.4) E10 (25.9) 0001

* Mewer blpod was stored for 14 days or less.
1 Okder blood was stored for more than 14 daps.
+ Al B values are for unadiusted camparns=ons betaeen the bt orouns The chi-sogmame test ar Fisher < gt tesk was




> FD2Ann Thorac Surg. 2012;93(5) :1563-1569.

18 R DD g s BT R4S RIICH 1T 4. KECEHMZT o738 48, H L <
[F150ml/kgblE) EZENLUT DR LR LGS, XEHMBFICEVTRTER, &
HIEERNLEF

Table 3. Surgical Outcomes Stratified by High RBC Use (>4 RBC Units or >150 mL/kg) Versus Low RBC Use (left) and
Association Between Average RBC Storage Duration and Surgical Outcomes for Patients With High RBC Use (right)

Surgical Outcomes Low RBC Use (n = 752) High RBC Use (n = 473) p Value EST (SE)* p Value
Inotrope score 0—6 hours 6.6 (0.0-12.1) 7.2 (0.0-16.0) < 0.001 +0.025 (0.088) 0.10
Inotrope score 6-12 hours 6.5 (0.0-12.1) 7.8 (0.0-17.2) < 0.001 +0.067 (0.022) 0.002
Inotrope score 12-24 hours 5.3 (0.0-11.7) 7.8 (0.0-17.1) < 0.001 +0.081 (0.021) < 0.001
Inotrope score 24-48 hours 0.0 (0.0-10.0) 6.9 (0.0-15.2) 0.007 +0.068 (0.018) < 0.001
Chest tube drainageb 11.8 (2.4-65.8) 20.0 (2.5-150.0) < 0.001 +1.499 (0.340) < 0.001
Mechanical ventilation, hours 26 (7-218) 106 (19-1,027) < 0.001 +6.312(2.064) 0.002
Intensive care unit stay, days 2 (1-15) 6 (2-55) < 0.001 +0.192(0.109) 0.08
Hospital stay, days 7 (3—46) 14 (5-95) < 0.001 +0.303 (0.132) 0.02
Delayed sternal closure 28 (3.7%) 141 (29.8%) < 0.001 1.041 (1.010-1.072)° 0.009
Major bleeding complications 47 (6.3%) 63 (13.3%) < 0.001 1.029 (0.998-1.062)° 0.07
Intravascular thrombosis 56 (7.5%) 109 (23.0%) < 0.001 0.999 (0.979-1.019)° 0.94
Renal insufficiency/failure 11 (1.5%) 32 (6.8%) < 0.001 1.085 (1.034-1.138)° 0.001
Liver insufficiency/failure 3 (0.4%) 9 (1.9%) 0.02 1.087 (0.999-1.184)° 0.05
Infection/sepsis 24 (3.2%) 38 (8.0%) < 0.001 1.003 (0.973-1.034)° 0.84
Postoperative ECMO/VAD 18 (2.4%) 47 (9.9%) < 0.001 1.026 (0.994-1.058)° 0.11
Early unplanned reoperation 26 (3.5%) 42 (9.1%) < 0.001 1.040 (1.000-1.082)° 0.05
In-hospital mortality 11 (1.5%) 32 (6.8%) < 0.001 1.054 (1.005-1.106)° 0.03
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TABLE &. Length of storage of transfused RECs in relation to the development of postoperative pneumonia or wound

infection among patients receiving allogeneic, poststorage-WBC-reduced allogeneic, or autologous REC

transfusions
Length of storage of fransfused RECs (days)
Al REC units’ Oldest and second-oldest RBC units
Infection sie Patentgroup Mean(tSE) Medan Range pvalue  Mean(t5E) Median FRange pwalue
nd infiecti Yes n=83) 182{x11) 122 4-347 QD00¢1  216(t15 213 4-41 00002
Mo (n=214) 122{t05 102 12-38 153(+08 130  2-38
Yes (n=48)  161(:13) 17 4-M7 0036 2317 208 4-41 Q008
Mo (n=22) f23{05 N0 12-30 156(+08 130  2-38
Wound infection only  Yes (n=10)  144(x15 41  83-Z22 01882  A7{Zn 178 10-32 O0N&E
Mo in=237) f127{05) N0 12-30 16507 140 2-41

" Mean length of storage (days) of all RBCs transfused to each patient.

T Mean length of storage of the longest- and second-ongest-stored RECs fransfused o each patient.
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Guideline Development Process
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Evidence Review and Grading
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Rating Quality of Evidence

e The GRADE (Grading recommendations Assessment, Development
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Committee Values and Preferences
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Good Clinical Practice Statement

s BT ENENZERET DMF. DEDOHZ ST, ENFE TOER

R 318 Ao Eq)

« ZEI REFEKRIEIR
HOEDIETE, MEMAVo

$:I: 1_._

BEYE. DV

N2 H2RBEEICODVWTEET HAOMNEL

lumedkRe. BYIn. EETIE

Fluid chal lenge T+ /ity L 78 UVEERR.

s CDHA 54 VIiEpyaEE L LT

[F75 <.

&= D E

&AL

j].@/;&J:E( (37

RKEBODNDSWRE. KL

n/x

BADIFH

>(

‘c“/*rL’CL\éfr)('f’C

e
=
N
-~
5 7



Recommendations

First recommendation
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Evidence Summary
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Evidence Summary

Table 2. Evidence for the Association Between Hemoglobin Transfusion Thresholds and Clinical Outcomes in Hospitalized Adult Patients Who Are Hemodynamically Stable and in Need
of a Red Blood Cell Transfusion?

No./Total (%) of Patients by

Quality Assessment® Hemoglobin Transfusion Threshold Effect
No. of Risk of Publication Restrictive Liberal Quality of
RCTs Bias Inconsistency Indirectness  Imprecision  Bias (7-8 g/dL) (9-10 g/dL Relative Risk (95% Cl) Absolute Risk (95% CI) RCTs . n .
Primary Outcome: 30-d Mortality rﬁ_&*ﬁ 7‘-d~ ?x’é—%ﬁ (Hb<7_
23 Not Not Not Serious® None 470/5221 (9.0) 497/5316 (9.3) 0.97 (0.81-1.16) 3 fewer deaths per 1000 Moderate / % ol +~4L ﬁ
serious serious serious detected (15 fewer deaths to 18 more 8g d | ) & é fd~ :]:x 5’ 7

Secondary Outcomes o ﬁ (Hb<9_1 Og/d I ) 'tS ‘j:s
Myocardial Infarction (MI) %}EE—I—$ E(] (: ﬁf‘%ﬁ% [j:%

16 Not Not Not Not None 78/4156 (1.9) 69/4147 (1.7) 1.08 (0.74-1.60) 1 more MI per 1000 High ~ ~
Serious serious serious serious detected (4 fewer Mls to 10 more per 1000) b *L 7Ld~ 75\ D 7’—:
Pulmonary Edema (PE) or Congestive Heart Failure (CHF)
12 Serious®  Not Not Serious® None 87/3132 (2.8) 114/3125 (3.6) 0.78 (0.45-1.35) 8 fewer PEs or CHFs per 1000 Low
serious serious detected (13 more PEs or CHFs to 20 fewer
per 1000)
Stroke or Cerebrovascular Accident (CA)
13 Not Not Not Not None 49/3675 (1.3) 62/3668 (1.7) 0.78(0.53-1.14) 4 fewer strokes or CAs per 1000 High
serious serious serious serious detected (2 more strokes or CAs to 8 fewer
per 1000)
Rebleeding
6 Not Serious’ Not Serious? None 215/1489 (14.4) 264/1619 (16.3) 0.75(0.51-1.10) 41 fewer events per 1000 Low
Serious serious detected (16 more events to 80 fewer per 1000)
Pneumonia
14 Not Not Not Not None 239/3140 (7.6) 256/3137 (8.2) 0.94 (0.80-1.11) 5 fewer cases of pneumonia per 1000 High
serious serious serious serious detected (9 more cases to 16 fewer per 1000)
Thromboembolism
10 Not Not Not Not None 16/2010 (0.8) 21/2009 (1.0) 0.77 (0.41-1.45) 2 fewer thromboembolisms per 1000 High
serious serious serious serious detected (5 more thromboembolisms to 6 fewer
per 1000)

Hb <7-8 Hb <9-10
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Favors
Restrictive

Favors
Liberal

Restrictive Liberal

Transfusion Transfusion

Threshold Threshold

No. of Total No. of Total
Source Deaths No. Deaths No. RR (95% CI)
Restrictive threshold, hemoglobin <8 to 9 g/dL
Lotke et al,”5 1999 o] 62 0 65 Not estimable
Blair et al,>3 1986 o] 26 2 24 0.19 (0.01-3.67)
Foss et al,%3 2009 5 60 0 60 11.00(0.62-194.63)
Carson et al,>2 1998 1 42 1 42 1.00 (0.06-15.47)
Webert et al,%6 2008 1 29 2 31 0.53 (0.05-5.58)
Cooper et al,®1 2011 2 23 1 21 1.83 (0.18-18.70)
Carson et al,>6 2013 7 55 1 55 7.00 (0.89-55.01)
Parker,”8 2013 5 100 3 100 1.67 (0.41-6.79)
Bracey et al,54 1999 3 215 6 222 0.52 (0.13-2.04)
Bush et al,55 1997 4 50 4 49 0.98 (0.26-3.70)
Hajjar et al,%® 2010 15 249 13 253 1.17 (0.57-2.41)
Gregersen et al,54 2015 21 144 12 140 1.70(0.87-3.32)
Jairath et al,72 2015 14 257 25 382 0.83 (0.44-1.57)
Carson et al,50 2011 43 1009 52 1007 0.83 (0.56-1.22)
Subtotal 121 2321 122 2451 1.05 (0.78-1.40)
Heterogeneity: 12=0.02; X7,=.13.14; P=.36; I?=9%
Tests for overall effect: zscore=0.31; P=.76
Restrictive threshold, hemoglobin <7 g/dL
DeZern et al,87 2016 1 59 2 30 0.25 (0.02-2.69)
Hébert et al,”0 1995 8 33 9 36 0.97 (0.42-2.22)
de Almeida et al,”® 2015 23 101 8 a7 2.76 (1.30-5.87)
Lacroix et al,”4 2007 14 320 14 317 0.99 (0.48-2.04)
Walsh et al,85 2013 12 51 16 49 0.72 (0.38-1.36)
Murphy et al,76 2015 26 1000 19 1003 1.37 (0.76-2.46)
Villanueva et al,84 2013 19 416 34 417 0.56 (0.32-0.97)
Hébert et al,®9 1999 78 418 98 420 0.80 (0.61-1.04)
Holst et al,”1 2014 168 502 175 496 0.95 (0.80-1.13)
Subtotal 349 2900 375 2865 0.94 (0.74-1.19)
Heterogeneity: 1< =0.05; Xg=16.09; P=.04; I<=50%
Tests for overall effect: zscore=0.53; P=.59
Overall 470 5221 497 5316 0.97 (0.81-1.16)

Heterogeneity: 1 =0.04; X 5,= 29./5; P=.10;1-=29%
Tests for overall effect: zscore=0.29; P=.77

Tests for subgroup differences: x§ =0.34; P=.56; I2=0%
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Pilot Study Endpoints Overall Liberal Restrictive p—valuc* Absolute risk difference Relative risk
N = 109 N=55 N=5sa7 At 30 days (95% CI)
(95%6 CI)
n n n

Death/MI/Unscheduled Revascularization 20 18.3% 6 10.9%% 14 25.9% 0.054 ** 15.0%6 (0.7%%6, 29.3%06) 2.38 (0.99,5.73)
Death **** 8 7.3% 1 1.8%% 7 13.0%% 0.032 11.1%%6 (1.5%., 20.8%%) .13 (0.91.56.02)
Myocardial Infarction 12 11.0%% 5 9.1%%06 13.0% 0.52 3.99%6 (—7.996, 15.6%06) 1.43 (0.48., 4.22)
Unscheduled Coronary Revascularization o 2 1.8%9% o 0.0%% 2 3.7% 0.24 3.7% (— 1.3%, 8.7%20) -
Unscheduled Hospital Admission

Any Reason 26 23.8% o 16.4%6 17 31.5% 0.064 126 (—0.7%, 30.99%) 1.92 (0.94, 3.93)

Cardiac Reason 11 10.12% 3 5.5%% 8 14.82% 0.10 9.3%26 (—1.926, 20.6%24) 2.72 (0.76, 9.70)

Infection 2 1.8%6 0] 0.0%% 2 3.7% 0.24
Stroke % 1 0.9%2% 1 1.824% 0.0%% 1.0
Congestive Heart Failure o 8.2%0 2 3.6% 7 13.0%%6 0.093 9.3%06 (—0.9%206, 19.6%0) 3.56 (0.78, 16.40)
Stent Thrombosis O 0.0%% 0] 0.0%% O 0.0%% -
DVT or Pulmonary Embolism hal 1 0.9% 1 1.8%% o 0.0% 1.0
Pneumonia or Blood Stream Infection ™™ 2 1.8%%0 0.0% 2 3.7% 0.24

Pneumonia 2 1.8%2% 0.0%% 2 3.7% 0.24

Blood Stream Infection ™™ o 0.0% o 0.0%%0 Y 0.0%o -
Decath/MI/Unscheduled Revascularization/Pneumonia 22 20.2% (&3 10.9%6 16 29.6% 0.015 18.7%% (4.0%06, 33.4%6) 272 (1.15, 6.42)
Death/M1 18 16.5%% (63 10.99%6 12 22.2%%6 0.11 11.3%6 (—2.5%06, 25.190%) 2.04 (0.82.5.04)
Unstable Angina =} 4.6% 1 1.8%% <4 7.4% 0.21 5.6%0 (— 2.2%6., 13.4%2%) 4.07 (0.47.35.29)
Death/MI/Unstable Angina 23 21.1° 7 12.7%% 16 29.6%% 0.031 16.924 (1.9%6, 31.9%2%) 2.32(1.04.5.21)
Death/M1/Unscheduled Cardiac Admission 26 23.9% o 16.4% 17 31.5% 0.064 15.1%% (—0.7%06, 30.92%) 1.92 (0.94, 3.93)

Am Heart J. 2013;165(6) :964-971. el.
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End Point ILiberal Conservative P
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In-hospital death or recurrent 38% 1 3% 0.046
myvyocardial infarction or new or
worsenine heart failure

In-hospital death S% SS9 1.0

In-hospital death or recurrent 5% B 1.0
myocardial infarction

In-hospital new or worsening heart 38 % SCC 0.03
failure

In-hospital recurrent ischemia O%e A% 1.0

In-hospital death or recurrent 3I8% 1 7% 0.4
myocardial infarction or new or
worsening heart failure or
recurrent ischemaia

Coronary care unit length of stay 3.4 = 2.3 4.3 = 3.3 L8]
(days). mean —+— SD

Hospital length of stay (dawvs). 8.5 = 5.6 10.4 = 7.2 O
mean == 51D

Death at 30 davys 5% 8% 1.0

Death or recurrent myocardial 10% SBS% 1.0
infarction at 30 dawvs

Death or recurrent myyocardial 60 % 20% 0.0

INtfarction Or new O WOoOTrsceInine

Am J Cardiol. 2011;108(8) :1108-1111.
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3 1R
Source Desths No.  Deatts  No  RR(I%C) e ond lssue Blood weisht, % BTEFARENMAVELERM & Y £
Adults E*L—C L\étb\:)EIEEﬁ“:[i

Bennett-Guerrero et al,33 2009 1 12 0 11 2.77(0.12-61.65) > 0.1
Aubron et al,34 2012 5 25 2 26 2.60(0.55-12.19) . 0.4 5> TULVA LY
Schulman et al,3° 2002 4 8 2 9 2.25(0.55-9.17) —_—— 0.4
Hébert et al,32 2005 5 26 4 31 1.49 (0.45-4.98) —_— 0.6
Steiner et al,%1 2015 23 538 29 560 0.83(0.48-1.41) — 3.1
Kor et al,37 2012 17 50 22 50 0.77 (0.47-1.27) —— 3.6
Heddle et al,36 2012 35 309 61 601 1.12 (0.75-1.65) —— 5.8
Lacroix et al,#0 2015 448 1211 430 1219 1.05(0.94-1.17) - 79.2
Subtotal 538 2179 550 2507 1.04(0,95-1.15) ‘ 93.2
Heterogeneity: 12=0; x3=5.47; P=.60; 2= 0%

Tests for overall effect: zscore=0.85; P=.40

Neonates, Infants, and Children

Dhabangi et al,38 2013 1 37 0 37 3.00(0.13-71.34) > 0.1
Strauss et al,2% 1996 0 21 1 19 0.30(0.01-7.02) < 0.1
Dhabangi et al,3% 2015 7 143 5 143 1.40(0.45-4.31) —_— 0.7
Fernandes da Cunha et al,31 2005 9 26 10 26 0.90 (0.44-1.85) — 1.7
Fergusson et al,35 2012 30 188 31 189 0.97 (0.61-1.54) —— 4.2
Subtotal 47 415 47 414 0.99 (0.69-1.42) <> 6.8
Heterogeneity: 14=0; x3=1.46; P=.83; 14=0%

Tests for overall effect: zscore = 0.06; P=.96

Overall 585 2594 597 2921 1.04 (0.95-1.14) 100
Heterogeneity: rz=0;x122=7.00; P=.86; 2=0% ‘ |

Tests for overall effect: zscore=0.81; P=.42

Tests for subgroup differences: xj =0.08; P=.78; 12=0% 01 0.3 IéOR (95% C?io 10 >0 %ﬁﬁ*ﬁﬁjm—t‘: I:FI 9&1@4 E (zlzié] 1 2 1 E )
AWM THRIEIIR (F15288)



Evidence summary

Table 3. Evidence for the Association Between Red Blood Cell (RBC) Storage Duration and Adverse Patient Outcomes®

No. of Quality Assessment” Storage Duration of RBCs, No./Total (%) Effect Quality of
RCTs Risk of Bias Inconsistency  Indirectness Imprecision Publication Bias  Fresher® Standard Issue®  Relative Risk (95%CI) ~ Absolute Risk (95% CI) RCTs
Primary Outcome: 30-d Mortality®
13 Not Not Not Serious None 585/2594 (22.6)  597/2921(20.4)  1.04(0.95-1.14) 4 more deaths per 1000 Moderate
serious serious serious detected (5 fewer deaths to 14 more per 1000)
Secondary Outcomes
Adverse Events
3 Not Not Serious Serious None 288/1781(16.2)  295/1804 (16.4)  1.02(0.91-1.14) 1 more adverse event per 1000 Low
Serious Serious detected (2 fewer events to 4 more per 1000)
Nosocomial Infections
4 Not Not Serious Serious None 605/1958 (30.9)  568/1982 (28.7)  1.09(1.00-1.18) 43 more‘infect_ions per 1000 Low

Serious Serious detected {1 more infection to 86 more per 1000)
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Discussion 2: i1 RS51 > DL

« WBELFEMIIZH é’haf_ﬁﬂljﬂld) A ~5 4 > (8D)
—EMmADEZEHb < Tg/dl: EROHTWWEWESE

e American Society of Anesthesiology task force guidelines
— Mo E #Hb6g/dl ~10g/d| . HIMCEERAT R IZIRTE
>ERDHETWSH BRI, EIROBIRZH<CT-OIZEHMZEIT S

« the National Blood Authority of Australia. the National
Comprehensive Cancer NetworkTlE. HODETEMZ TS DT
T <. BRKRERNOEBMZZET 5K D EiR




Discussion3: fiOHA1 RS51 > & DL

e The AABBO#E2E & (IxBBIIIC, &AM FSA VIZK>TEL S
M, ACSOEFIZHFELI-REEZBITTWSAAAM KT AM2H Y
< ’375\{%7&9 8o

British Committee for Standards in Hematology/2013 Hb<<8-9g/dl

=

National Comprehensive Cancer Network/20134 Hb<10g/d |
National Blood Authority of Australia/20144 Hb<8g/dl|
European Society of Cardiology/20114 Hb<7g/dlI

American College of Physicians/20134 Hb<7-8g/d|



Discussion4: &g iriEiHA R

s FIRTRRIZHANECHERICENLWTIE, RSN THLSBLAD
HEEMOMMmALE L LD

The Australian and New Zealand Society of Blood Transfusion

2 %ﬁﬁ?‘ﬂﬁﬂ%ﬁﬂ’&ﬁ 1952 & T, BMBROAEFEZRKREICT
Kidney Disease Improving Global Outcomes Work Group

’DL\’CIE\:BEWEZ%" E. RTERITODVWTHEEEN RN E LR

the British Committee for Standards in
Haematology

the American College of Critical Care
Medicine
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Limitation
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Conclusions
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