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TRALI(Transfusion elated Acute Lung Injury)

Suspected TRALI Lo | —

P/F ratio<300mmHy L <o | P/F ratio —

" fis ofi 8 -
( )— Yo ™
( ' 18mmMgy vV | CVP 15mmHg)
ALI— Yo ™
Possible TRALI Suspected TRALE 0 o« %8 ALl— ¥ A
Delayed TRALI (possible) TRALI < 0 8 Y= 6-72 —

Crit Care Med 2005; 33: 721 -6.



o A O
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’ 1:1208 000 to 1:843 000
Human immunodeficiency virus infection*® 1:1467000

Fatal hemolysis'® 1:1972000
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Transfusion . 2006;46(11):2014 -2027.
Transfusion . 2011;51(4):859 -866.
Blood2011;118(25).6675 - 6682.

B
u 2,3-DP&
K 8

Oxygen saturation of hemoglobin (percent)

I I I I I I I I I
0 20 40 al 80 100

Partial pressure of oxygen {(mmHg)



RBC age:
2,3-DPG:
Endothelium:

Hematocrit:

NO NO
synthesis scavenging
| |1
\J
normal ______________________ — N N—— Impalred
\/
IOW .............................................................. normal/hlgh I







i/ —n N EnglJMed.
2008;358(12):1229- 1239.
— — 8
11 —  (Newk 20
—  (OldydL ™y

IN

z L 72 —
,Sepsis n -

N
—
<

Il

Patienks Rexeiving Patients Recesving

Mewer Bmod Dider Blood
Complication [M=2E72)2 (M= 3130y P valueg
ne. {56)
tn-haspital death 40 (1.7} EB [ 8} 0004
Cardiac
Myoczrdial infarction 15 (0.5) 16 (0.5) 095
ventricular tachycardia 155 (5.4) 175 [5.6) 074
ventricular fibrillation 35 (1.2) 31 (L0 0.40
Candiac arresk ar asystale 4F (1.6) 54 (1.7 079
Canfiac tampanade 48 (1.7} 67 [2.1) 019
Aartic dissection 1 (=1} Z(D.1) 009
reurabagic
Stroke 49 (1.7) 61 [1.9) 043
Cama 24 hr o (03} 12 (D.4) 065
Pulmuonagy
__wenkilation =73 hr 164 (5069 304 (9.7 =0 001
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
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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 drai_nageb 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
MEUMEaNa or
nd infiecti Yes n=5)) 152(x11) 122 4-d7 00081 A6E1EH 215 441 0.0002
Mo (n=214) 122{t05 102 12-30 153(+08 130  2-38
Yes (n=48) 151(:13) 117 4-347 0038  M3@17) 208 4-41 0008
Mo (n=221) 123{05 110 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 (n=257) 127{£05 10 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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A Secondary outcome
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Rating Quality of Evidence
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Committee Values and Preferences
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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
Primary Outcome: 30-d Mortality Q H b< 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 8 /dl <
serious serious serious detected (15 fewer deaths to 18 more g —_ O

Secondary Outcomes e ( Hb<9' 1%/(:” ) $ | 8

Myocardial Infarction (MI)

-
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 L J 1
serious serious serious serious detected (4 fewer Mls to 10 more per 1000) r -I Q /8_[ \/
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 Hh 9-10
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