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Objective

* Discuss recent evidence for blood product
support scenarios
— Indications
— Dosing
— Product selection




Outline

* RedCell Transfusion
— Threshold for transfusion



Considerations for Transfusing RBCs

e Symptoms
— Dyspnea
— Tachycardia
— Fatigue

* Degree of anemia
 Patient/Family wishes
» Comorbidities

* Clinical status
 QOutpatient status
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ABSTRACT

Bockgroumd To determine whether a restrictive
strategy of red-cell transfusion and a liberal strategy
produced eguivaleant results in critically ill patiesnts,
we campared the rates of death from all causes at 30
days and the severity of organ dysfunction.

Methods We enrolled B38 critically ill patients with
euvolemia after initial treatment wha had hemaglobin
cancentrations af less than 9.0 g per deciliter within
71 hours after admission to the intensive care unit
and randamly assigned 418 patients to a restrictive
strategy of transfusion, in which red cells were trans-
fused if the hemaglabin concentration dropped belaw
F0 g per deciliter and hemeglobin concentratians
were maintained at 7.0 to 9.0 g per deciliter, and 420
patients to & liberal strategy, in which transfusions
were given when the hemoglobin concentration fell
below 100 g per deciliter and hemaglabin concentra-
tions wers maintained at 1000 to 12.0 g per deciliter.

Results Overall, 30-day mortality was similar in
the two groups (18.7 percent ws. 23.3 percent,
B= 0.11). However, the rates were significantly
lower with the restrictive transfusion strategy
among pa- tients who were less scutely ill —
thoss with an  Acute Physiclogy and Chromnic
Health Evaluation Il score of «20 (8.7 percent in
the restrictive-strategy group and 151 percent
in the lizeral-strategy group, PF=0.03] — and
among patients who were less than 55 years of
age (5.7 percent amd 130 percent, respec-
tively; P=0.02), but not among patients with
clinical- Iy significant cardiac disease [20.5
percent and 22.% percent, respectively; F=0.59).
The mortality rate during hospitalization was
sigmificantly lower im the restrictive-strategy
Eroup [22.2 percent ws. 2E.1 per- cent, P=0.05).

Conclusions & restrictive strategy of red-cell
trensfusion is at least as effective &3 zand
possibly su-  perior to a8 liberal transfusion
strategy in critically ill  patients, with the
possible exception of patients with  acute
myccardial infarction and unstable angina. [N
Engl | Mad 1809;340:400-17 )

£1939, Massachusetts Medical Society.



When to Transfuse:
» TRICC study (adults) -
— n=838 randomized to restrictive : "
(keep hgb>7) or liberal (keep

5]

hgb>10)
— Outcome: 30d survival w
— Similar in the both groups

Survival (%)
]
g




TRIPICU study

Transfusion Strategies for Patients
in Pediatric Intensive Care Units
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ARESTHRALCT

RACESROUMD
The oprimal hemoglobin chreshold for erythrooye mransfusions in crivically il chdle
dren is onkmoren. We bypochesized chat a restrictive cransfosion strategy of wing

packed red cells thar were leubocyte-redoced before sorge woald be as safe 5= a Lib-
eral transfusion scravegy, as judged by the outcome of mmltiplesorgan dpsfunction.

WETHODE
1w this noninderioriy trial, we enrolled 637 stable, crimically ill children who bad hes
maoglobin conceprrarions below 9.5 g per deviliter within 7 days after admission 1o
am inensive care mnit. 'We randomly sssigned 370 patiens o2 bemoglobin threshold

of 7 g per deciliver for pedecell transfusion (restrictivesarategy groop) and 317 parienrs
o a threshnld of 95 g per decilicer (liberal-araegy grouph.

RESULTS

Hemoglohin concennurions were mainrsinsd or o mean (#5053 bewel thar was 21400 g
per deciliter lower in the restrictive=strategy geoup than in che liberal-smaregy group
{lowesr sverage levels, 3.72004 and MAH0S g per deciliner, respecrively; Pciudil). Fa=
15ﬂim:hxgrmpdﬂmmm}mmﬁmxmpﬂmﬂmdh?mﬁm
in the liberal-srramegy group (Pl 01) Mew or progeessive mrokipk-oepan dysfuncrion
symdrome (the primary outcome) developed in 3% pacients in che resoioive-sraegy
group, a5 compared with 39 in the liberalesirmegy group (12% in both groupe) (abe
salme risk redocnon with che restrionve (L 959 confidenee inrerval, =46
1o 541 There were 14 desrhs in each group within 28 days after rendomizaion. No
significant differences were found in ocher omromies, incleding adverse svenis.

CONCLUSIONS
1m srable, erivically il children a hemoglobin threchold of 7 g per deciliver for red-cell

transfusion can decrease mansfusion requiremems without increasing adverse ome
comes. (Conteolladsoriask com number, [SRCTHNITIS63%:)

n-nml.hn-l.l-i:hﬂunﬂg.l..llhl.l-l.,
LT, T, PG, ELT) snd MGl Usiar
wiey (B | — athin Merersak Unissrtp
of D, Ottwan (PO PLY; Unissruty of
Torasiz, Toramiz |].5.H]; Uniwminy ol
B wh Doda ki, Wanedas et ||-PUC.g and
Unieruity of Alwr, Damonmn (5.1 —
sl in Carsds; Wnivene il Lidew 20 0 nes ke,
Brumeeln [OOE]; Wasee SHaie Uresrity,
Dt [AAL); ared thee Inmticute of Child
Fankh, Losdoe [B.1LP) Sddwme mprim
recuEa ks O, Lerss i tha S aares-atine
Fhoepitnl, B L 10T Clow Seimee-Cath-
ariea, leavirasl, Do BT ICY, Caroeds, o0
ipﬂqlnm-.l.pnq:n.

e s g al e

Fagparemenin in tha P -
ric Irimraive Care e [TRIFICLY Sisds
2w e imche Aopandin.

M I:n'l Il o OO T LD 1
i o T PRESENETE ST




TRIPICU study

— N=637 randomized
* Mean age: 3y
* Restrictive (keep hgb>7)
* Liberal (keep hgh>9.5)

— Qutcome is new/progressive MODS at 28d
— 12% Iincidence, both groups

— Mortality: equivalent

— 44% fewer transfusions with restrictive

Lacroix et al. NEJM. 2007.
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The Premature Infants in Need of Transfusion (PINT) study: a randomized, controlled trial of a
restrictive (low) versus liberal (high) transfusion threshold for extremely low birth weight infants.

Kirpalani H‘, Whyte RK, Andersen C, Asztalos EV, Heddle N, Elajchman MA, Peliowski A, Rios A, LaCorte M, Connelly R, Barrington K, Roberts RS.

# Author information

Abstract
OBJECTIVE: To determine whether extremely low birth weight infants (ELBW) transfused at lower hemoglobin thresholds versus higher

thresholds have different rates of survival or morbidity at discharge.

STUDY DESIGN: Infants weighing <1000 g birth weight were randomly assigned within 48 hours of birth to a transfusion algorithm of either
low or high hemoglobin transfusion thresholds. The composite primary outcome was death before home discharge or survival with any of
either severe retinopathy, bronchopulmonary dysplasia, or brain injury on cranial ultrascund. Morbidity outcomes were assessed, blinded to
allocation.

RESULTS: Four hundred fifty-one infants were randomly assigned to low (n = 223) or high (n = 228) hemoglobin thresholds. Groups were
similar, with mean birth weight of 770 g and gestational age of 26 weeks. Fewer infants received one or more transfusions in the low
threshold group (89% low versus 95% high, P = .037). Rates of the primary outcome were 74.0% in the low threshold group and 62.7% in the
high (P = .25; risk difference, 2.7%; 95% CI -3.7% t0 9.2%). There were no statistically significant differences between groups in any
secondary outcome.

CONCLUSIONS: In extremely low birth weight infants, maintaining a higher hemoglobin level results in more infants receiving transfusions but
confers little evidence of benefit



PINT

 ELBW (<1000g, n=458)

Table I. Hemoglobin threshold levels (g/L) triggering RBC transfusion

Low threshold

High threshold

Kirpalani et al. JPeds.2006.

180

No No
Age in Blood Respiratory respiratory Respiratory respiratory
days sampling support support support support
-7 Capillary == i - =100 =135 =120
Central =104 =90 =122 =109
8-14 Capillary =100 =85 =120 =100
Central =90 =77 =109 =90
=15 Capillary =85 =75 =100 =85
Central =77 =68 =90 =77
Hemoglobin g/l

170

160

150

140

130

120

110

100

High Threshold

90 Low Threshold

Discharge

L2

80 T

01 2 3 45 6 7 8 9 1 11 12 13 14 15 16
Age in Weeks

T T

T T




PINT

Table V. Primary outcome

Outcome cluster Low threshold High threshold Treatment effect* (95% CI) P value
Composite primary
Death, severe ROP, BPD, 165/223 (74.0%) 159/228 (69.7%) OR: 1.30 (0.83, 2.02) RD: 2.7% (—3.7%, 9.2%) 25
or head ultrasound
brain injury
findividual components
Death 48/223 (21.5%) 40/228 (17.5%) OR: 1.38 (0.84, 2.27) RD: 2.6% (—3.5%, 8.8%) vl
Survived with severe 33/175 (18.9%) 33/188 (17.6%) OR: 1.27 (0.71, 2.26) RD: |.1% (—4.6%, 6.8%) 42
ROP
Survived with BPD 1017175 (57.7%) 103/188 (54.8%) OR: 1.18 (0.76, 1.85) RD: 3.9% (—4.6%, 12.4%) 46
Survived with head 22/175 (12.6%) 30/188 (16.0%) OR: 0.86 (0.53, 1.39) RD: —3.3% (—9.9%, 3.4%) 53

ultrasound brain injury

Kirpalani et al. JPeds.2006.



AABB Systematic Review-Threshold

Favors : Favors

Restrictive Liberal

Transfusion Transfusion

Threshold Threshold

No. of Total No. of Total
Source Deaths  No. Deaths No. RR (95% ClI)
Restrictive threshold, hemoglobin <8 to 9 g/dL
Lotke et al,”> 1999 0 62 0 65 Not estimable
Blair et al,3 1986 0 26 2 24 0.19(0.01-3.67)
Foss et al,63 2009 5 60 0 60 11.00(0.62-194.63)
Carson et al,58 1998 1 42 1 42 1.00(0.06-15.47)
Webert et al,86 2008 1 29 2 31 0.53 (0.05-5.58)
Cooper et al,51 2011 2 23 1 21 1.83(0.18-18.70)
Carson etal,56 2013 7 55 1 55 7.00 (0.89-55.01)
Parker,78 2013 5 100 3 100 1.67 (0.41-6.79)
Bracey et al,>4 1999 3 215 6 222 0.52(0.13-2.04)
Bush et al,>5 1997 4 50 4 49 0.98 (0.26-3.70)
Hajjar et al,58 2010 15 249 13 253 1.17 (0.57-2.41)
Gregersen et al,64 2015 21 144 12 140 1.70(0.87-3.32)
Jairath et al,’2 2015 14 257 25 382 0.83(0.44-1.57)
Carson et al,%0 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; x$,=.13.14; P=.36; I2=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 97 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,’6 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,% 1999 78 418 98 420 0.80(0.61-1.04)
Holst etal,’1 2014 168 502 175 496 0.95 (0.80-1.13)
Subtotal 349 2900 375 2865 0.94 (0.74-1.19)
Heterogeneity: 12=0.05; x§=16.09; P=.04; 12=50%
Tests for overall effect: zscore=0.53; P=.59
Overall 470 5221 497 5316 0.97 (0.81-1.16)

Heterogeneity: 12=0.04; x2,= 29.75; P=.10; 12=29%
Tests for overall effect: zscore=0.29; P=.77

Tests for subgroup differences: x3=0.34; P=.56; 12=0%

Restrictive | Liberal
L 4
—-
B
<@
¢
, ? !
0.1 1.0 10 100

RR (95% CI)

Weight, %

0.4
0.4
0.4
0.6
0.6
0.7
1.5
1.6
1.7
4.8
5.4
5.8
10.5
34.2

0.6
3.8
4.5
4.7
5.8
6.5
7.2
14.7
18.0
65.8

100

Carsonet al.
JAMA. 2016



RBCTransfusion Threshold

 No clinical trial evidence to supporthigher
threshold for transfusion

* Priority placed on avoiding transfusion, i.e.
favor restrictive strategy



Outline

* RedCell Transfusion

— Age of stored blood



Storage Lesion

Myriad biochemical and structural changes

NO
— Free hemoglobin (scavenge NO)

— Asymmetric dimethyl arginine (inhibit NO synth)
Decrease 2,3 BPG

Inflammatory cytokine induction

Promotion of bacterial growth

Increased thrombin generation



Hovav et al. Transfusion. 1999.



Duration of Red-Cell Storage and Complications after Cardiac Surgery

Colleen Gormen Koch, M.DL, Liang Li, Ph.D., Deniel 1. Sessler, M.D., Priscillz Figueros, M.D., Gereld A Hoeltge, M.D., Tomislay Mihaljevic, M.D., and Eugene H. Blackstone,

The Koch Study

Abstract

BACKGROUMND
Stored red cells undergo progressive structural and functional changes over time. We tested the
hypothesis that serious complications and mortality after cardiac surgery are increased when
transfiused red cells are stored for more than 2 weeks,

METHODS

We examined data from patients given red-cell transfusions during coronary-artery bypass grafting,
heart-valve surgery, or both between June 30, 1998, and January 30, 2006. A total of 2872 patients
received 8802 units of blood that had been stored for 14 days or less (“newer blood”), and 3130 patients
received 10,782 units of blood that had been stored for more than 14 days (“older blood”). Multivariable
logistic regression with propensity-score methods was used to examine the effect of the duration of
storage on outcomes, Survival was estimated by the Kaplan—Meier method and Blackstone's
decomposition method.

RESULTS
The median durarion of storage was 11 days for newer blood and 20 days for older blood. Patients who
were given older unirs had higher rates of in-hospital mortality (2.58% v=. 1.7%, P=0.004), intubarion
bevond 72 hours (9.7% vs. 5.6%, P<0.001), renal failure {2.7% vs. 1.6%, P=0.003), and sepsis or
septicenia (4.0% vs. 2.8%, P=0.01). A composite of complications was more common in patients given
older blood (25.9% vs. 22.4%, P=0.001). Similarly, older blood was associated with an increase in the
risk-adjusted rate of the composite outcome (P=0.03). At 1 year, mortality was significantly less in
patients given newer blood (7.4% vs. 11.0%, P<0.001).

CONCLUSIONS

In patients undergoing cardiac surgery, ransfusion of red cells thar had been stored for more than 2
weeks was associated with a significantly increased rizk of postoperarive complicarions as well as
reduced short-term and lone-term survival.



The Koch Study

“\. Older blood

Rate of Death (%)
S
1

e T S = Lt e e n

1 Newer blood

O | | | |
0.0 0.5 1.0 1.5 2.0
Years
Cardiac surgery, 1998-2006 ABO imbalanced
Exclusively +/-14d storage Not adjusted for time (practicechange)

Propensity score adjusted

Koch, CGet al. NEIJM 2008.



ARIPI Trial

Effect of Fresh Red Blood Cell Transfusions
on Clinical Outcomes in Premature,

Very Low-Birth-Weight Infants
The ARIPI Randomized Trial

Dean A. Fergusson, MHA, Phiy
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Micole Bowuyinez=Boual, MDD
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LTHOUGH EED BLOOD CELL
{RBC) transfusions are used
rouwtinely in acuely ill pa-
tients, including those in neo-
matal intensive care unis, the clinical

consegquences of the prolonged stor-

Context Eventhough red bload cells (RECs) are lifesaving in neonatal inlensive care,
transfusing older RECs may result in higher rates of organ dysfunction, nosacomial
infection, and length of hospital stay.

Dbjective Todelerrnine if RBCs stored for 7 days or less compared with uswal stan-
dards decreased rates of major nosocomial infection and organ dysfunction in neo-
natal inbensive care unit patients requinng at least 1 REC transfusion.

Cresign, Setting, and Participants Double-blind, randomized confrolled trial in
377 premature infants with birth weights less than 1250 g admitled to & Canadian
tertiary nesnatal intensive care unils bebween May 2006 and June 2011,

Intervention Fatients were randorily assigned 1o receive fransfusion of RBCs stared
7 days or less {n=1BE8]} w4 standard-issue RBCs in apoord ance with standand bload bank
practice (n=189).

Main Oubcome Measures The prrmary oulcome wad a oormpasile measure aof ma-
jor neanatal merbidities, including necrofizing enterocolitis, retinapathy of prematu-
iily, bronchopulmonary dysplasia, and intraventricular hemorhage, & well & death.
The primary autcome was reasured within the entire period of nesnatal intensive cane
wnit stay up to S0 days after randomization. The rate of nosocornial infection was a
secondary oultame.

Results The mean age of ransfused blood was 5.1 (50, 2.0 days in the fresh RBC
group and 14,5 (30, 8.3) days in the standard group. Among neonates in the fresh
REC group, 93 (52.7%) had the primary outoorns compared with 100 (52 9% in the
standard REC group {relative rigk, 1.00; 95% C1, 0.82-1.21). The rate of clirscally sus-
pected infection in the fresh RBC group wias 77 7% (n=146) compared with 77.2%
{n=14&} in the standand REC group (relative gk, 1.01; 95% C1, 0.90-1.12), and the
rate of postive cultunes was 67.5% (n=127) in the fresh REC group compared with
&4.0% (n=121) in the standard RBC group (relative rigk, 1.06; 95% CI, 0.91-1322).

Conclusion In this trial, the use of fresh RECS compared with standard blood bank
praclice did not improve ouloomes in premature, very low-birth-weight infants re-
quiring a trangfusion.

Trial Registration dinicaliriak pov Identifier: RCTODE26524; Curent Controlled Trisk
ldentifier: ISRCTHESTI0E5E

FAMAL 2072 20807411442 1851
Fubliched orline October B, 2MZ. Soi: 10 1001 /3017 jaena. 1 19563 L T PR ]




ARIPI Trial- Neonates

Figure 2. Distribution of Age of Red Blood Cell Transfusion Episodes in Fresh and Standard

Groups - Standard red blood cell group

Fresh red blood cell group 2204

200+
180+
160+
140+
1204
100+
80
60
40-
20+

No. of Transfusion Episodes

18 5 7 9 11 13 15 17 19 21 23 25 27 ~ ~e e e o7 s s 18 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35 87 39 41

Age of Blood, d I Age of Blood, d I
Table 4. Primary Outcomes
No. (%)
| 1
Standard Red Fresh Red
Blood Cell Blood Cell
Group Group —elative-Risle
Primary Outcomes (n =189) (n=188) (95% CI)
Necrotizing enterocolitis 15 (7.9 15 (8.0) 1.00 (0.48-2.13
(Bell criteria stage =2)
Intraventricular hemorrhage 11 (5.8 18 (9.6) 1.65 (0.80-3.39
(Papile criteria grade =3)
Retinopathy of prematurity 26 (13.8) 23(12.2) 0.89 (0.53-1.50)
(stage =3)
Bronchopulmonary dysplasig 63 (33.3) 60 (31.9) 0.96 (0.72-1.28)
Death 31 (16.4) 30 (16.0) 0.97 (0.61-1.54'
Fergusson et al. Composite primary outcome 100 (52.9) 99 (52.7) 1.00 (0.82-1.21)
JAMA. 2012 ki




TOTAL: Ugandan PICU

« <10vs25-35day

« N=290, Age 0.5-5y

 Mean Hgb 3.7

» QOutcome: Lactate <3 mmol/L @8h
* Dx:81% malaria; 13% SCD

° N . Figure 2. Duration of Red Blood Cell Storage by Study Group
0.
35-
- Pressors . [ Shorter RBC storage (n=145)
: Longer RBC storage (n=145)
— Intubation -

— Dialysis

20

15+

No. of RBC Units

10

1 3 5 7 9 11 13 15 17 19 21 23 25 27 29 31 33 35

Dhabangi et al. Lancet. 2015 Storage Duration, d



TOTAL:Ugandan Children

@ Mean blood lactate levels after transfusion

Mean Lactate, mmol/L

® Shorter RBC storage
® Longer RBC storage

Time After Transfusion, h

Figure 5. Cerebral Tissue Oxygen Saturation in Response to Transfusion

Longer RBC storage Shorter RBC storage
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AABB Systematic Review-Storage Age

Figure 2. Association Between Fresher vs Standard-Issue Blood and Mortality in Adults, Neonates, Infants, and Children in Randomized Clinical Trials

Standard

Fresher Blood Issue Blood

No. of Total No. of Total Favors Fresher | Favors Standard
Source Deaths  No. Deaths No. RR (95% ClI) Blood : Issue Blood Weight, %
Adults
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
Schulman et al,39 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,41 2015 23 538 29 560 0.83(0.48-1.41) —i 3.1
Kor et al,37 2012 17 50 22 50 0.77 (0.47-1.27) —— 3.6
Heddle et al,3¢ 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; x$=5.47; P=.60; 12=0%
Tests for overall effect: z score=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,3% 2012 30 188 31 189 0.97 (0.61-1.54) —— 4.2
Subtotal 47 415 47 414 0.99(0.69-1.42) S 6.8
Heterogeneity: 12=0; x§=1.46; P=.83; 12=0%
Tests for overall effect: z score = 0.06; P=.96

Overall 585 2594 597 2921 1.04 (0.95-1.14) 0 100
Heterogeneity: 12=0; x122= 7.00; P=.86; I12=0%
Tests for overall effect: z score=0.81; P=.42 . . '
Tests for subgroup differences: x2=0.08; P=.78; 12=0% 0.1 05 1.0 5.0 10 50
groug Al 3 RR (95% CI) Carsonet al.

JAMA. 2016




Age of RBC

 No clinical trial evidence to supportusing
fresher blood



Summary:

 Threshold for RBCtx: nodifference
 Age of stored blood: nodifference



Red blood cell transfusion: 2016
clinical practice guidelines from AABB

« Recommendation 1: AABB recommends a restrictive RBC transfusion
threshold of 7§/dL in hospitalized hemodynamically stable adult
patients, including critical care patients, rather than 10 g/dL (strong
recommendation, moderate quality evidence). For patients undergoing
orthopedic surgery and cardiac surgery and those with existing
cardiovascular disease, AABB recommends a restrictive RBC transfusion
threshold of 8 g/dL (strong recommendation, moderate quality
evidence). The restrictive transfusion threshold of 7 g/dL is likely
comparable to 8 g/dL, but randomized trial evidence is not available for
all patient categories. These recommendations apply to all but the
following conditions, where the evidence is judged to be insufficient for
any recommendation: acute coronary syndrome, severe
thrombocytopenia in hematolo(?y/onco ogy patients at risk of bleeding,
and chronic transfusion-dependent anemia.

« Recommendation 2: AABB recommends that patients, including
neonates, should receive RBC units selected at any Iooint within their
licensed dating period (standard issue) rather than limiting patients to
transfusion of only fresh (storage length: <10 days) RBC units (strong
recommendation, moderate quality evidence).
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