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Blood transfusion during acute iliness:

a logic model

Patient | Condition |Complication | Intervention | Outcomes
Age Trauma Major Bleeding | Blood Mortality
Gender gauma transfusion Timing

: | bleedin :

Sepsis Surgery ° lliness severity
Co- Volume Organ failures
Morbidities | Cancer : No. units
CVvD Surgery Anae_mla Target Hb Quality of Life
Respiratory Radiotherapy Bleedlng QALYS
Neurological chemothera Acute marrow RBC duct .
Py impairment produc Patient
Blood sampling Leucodepletion symptoms

Haemato- | Obstetrics Haemodilution Storage age Fatigue
Logical Storage conditions | g o oihiessness
Marrow failure| | j di Whole blood
Other lliness severity severity Length of stay
anaemias Costs

Physiological
disturbance
Organ failure
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Critical and acute illness: the ideal model
for studying transfusion practice?

High prevalence of anaemia
High transfusion requirement

Strong biological plausibility that keeping
oxygen delivery high decreases organ failures
and other complications

High ‘event rates’ relevant to transfusion
— Mortality =20%

— High iliness costs =£1500 per day

— High burden of symptoms relevant to anaemia
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Survival (%)

A MULTICENTER, RANDOMIZED, CONTROLLED CLINICAL TRIAL
OF TRANSFUSION REQUIREMENTS IN CRITICAL CARE

PauL C. HEBERT, M.D., GEORGE WELLS, PH.D., MoRrris A. BLaicHMAN, M.D., JOHN MARSHALL, M.D.,

Craubpio MARTIN, M.D., GiuserPe PAGLIARELLO, M.D., MARTIN TWeeDDALE, M.D., PH.D., IRwIN ScHwEITZER, M.Sc.,

ELizaBeTH YETIS'R, M.Sc., AND THE TRANSFUSION REQUIREMENTS IN CRITICAL CARE INVESTIGATORS
FOR THE CANADIAN CRITICAL CARE TRIALS GROUP*

“TRICC” NEJM 1999 70g/L vs 100g/L
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B Patients with APACHE |l Score =20

100 = ] Ezitsrflﬁts::fn
Aggregate mortality at 60 days ~ %{ T T
25% iﬁ 80 trell-ri\bs::z:;an
Difference in mortality at 60 - e
days 3-8% overall 2
60 P=0.02
Main differences: LT 5 = = % %
[1] Degree of anaemia Days
[2] Exposure tO Stored non- Cc Patients Younger than 55 Years o
leucodepleted red cells el o
... A
. . 80 -
Mean time in study 11 days 5 o
Difference in RBC exposure s ] Saleg
2.7 units 2 701
Difference in proportion ? 60- 00
exposed 33% .
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RESTRICTIVE- LiBERAL- ABSOLUTE
TRANSFUSION TRANSFUSION DIFFERENCE 95%
STRATEGY STRATEGY BETWEEN CONFIDENCE P
Outcome MEASURE (N=418) (N=420) GRrours INTERVAL VALUE
percent

Death — no. (%)

30-day 8 (18.7) 98 (23.3) 4.7 —0.84 o 10.2 0.11

60-dayt 5 {22.7) 111 (26.5) il -21tw95 0.23

ICU 6 (13.4) 8 (16.2) 2 —20tw 7.6 0.29

Hospital 3(22.2) 118 (28.1) 5.8 —0.3tw0 11.7 0.05
Mtﬂﬂple organ- dysfunction score

l._,un.ujuau...u Pul W ) [ S T —— g Ll L L Wt .l L 1.1 . L LS

Adjusted score} 10.7£7.5 11.8+7.7 1.1 0.8 to 2.2 0.03

Change from base-line score§ 3.2x7.0 42+74 1.0 0.1 to 2.0 0.04

—Nvreorgarsfatrr——tre— e

0 100 (23.9) 82 (19.5)

1 136 (32.5) 149 (35.5)

2 109 (26.1) 108 (26.0)

3 51 (12.2) 63 (15.0)

>3 22 {5.3) 18 (4.3) 1.89 -34t07.1Y 0539
Length of stay — days

CU 11.0£10.7 11.5x11.3 0.5 —1.0tw 2.1 0.53

Hospirtal 348195 355%194 0.7 —-19tn 34 0.58




Blood transfusion during acute iliness:

a logic model

Patient | Condition |Complication | Intervention | Outcomes
Age Trauma Major Bleeding | Blood Mortality
Gender gauma transfusion Timing

: | bleedin :
Sepsis Suraery liness severity

Co- Volume Organ failures
Morbidities | Cancer , Single units
CVD Surgery Anaemia Quality of Life

. g Bleedlng ALYS
Respiratory Radiotherapy RBC product Q
Neurological Acute marrow

? chemotherapy impairment Leucodepletion Patient
Blood sampling Storage age symptoms

Haemato- | Obstetrics Haemodilution Storage conditions |- 20 1o
Logical Whole blood Breathlessness
Marrow failure ' i :
Other lliness severity Severity Length of stay
anaemias Physiological <100g/L Costs

disturbance
Organ failure
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Possible explanations

* Transfusion is harmful
— White cells
— Storage lesion
 Anaemia is beneficial
— Blood rheology/flow

— Oxygen supply to tissues is not limited at Hb
values >70g/L despite critical iliness

* Do these effects apply to the entire ‘logic
model’?
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Survival (%)

Survival %)

Is low transfusion threshold safe in critically ill patients

with cardiovascular disease?
Hebert PC et al. Crit Care Med 2001; 29: 227

= a7 Subgroup of 357 patients

" with

. "™ cardiovascular disease

- - Subgroup of 257 patients with
w S = —wjschaemic heart disease

8 H_‘L":-;T_T:—-— .

o —— 30 day mortality

B 5 10 18 W 25 30
Time |Days)

Difference —4.9% (-15.3% to 5.6%)
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Randomization in clinical trials of titrated therapies: Unintended consequences of using

fixed treatment protocols *.

Deans, Katherine et al. Critical Care Medicine. 35(6):1509-1516, June 2007.

DOI: 10.1097/01.CCM.0000266584.40715.A6
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Red cell transfusion practice following the transfusion requirements in
critical care (TRICC) study: prospective observational cohort study in a
large UK intensive care unit
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Red cell requirements for intensive care units adhering to evidence-based
transfusion guidelines

All admissions to Scottish ICUs during the
100-day period

(n = 2367)
¥ Y
Admissions in study population (10 ICUs) Admissions not in study population (16 ICUs)
(n= 1042 (n = 1325)
Mean age, 56.5 years Mean age, 60.2 years
Men 59%; Men 55%:
Mean APACHE Il score, 19.8 (SD, 7.7} Mean APACHE Il score, 18.8 (5D, 8.1)
Median ICU length of stay, 2.2 (IOR, 0.9 to 6.8) days Median ICU length of stay, 1.9 (IQR, 0.9 to 4.7) days

'

39.5% (404) received RBC transfusions
Total, 806 transfusion episodes
Tatal, 1917 RBC units
Mean, 1.87 units per ICU admission
Mean, 0.34 units per ICU day

Transfusion apisn-:as associated with Transfusion apisudet not associated with
clinically significant hemorrhage clinically significant hemorrhage
40% (325) of all transfusicn episodes B0% (482) of all transfusion episodes
53% (1016) all of RBCs 47% (801) of all RBCs
Maan, 3.1 units per episode Meamn, 1.8 units per episode
24% (78) = 4 units transfused per episode 1% (4) = 4 units transfused per episode

Transfusion Vol 44: pages 1405-1411, 22 SEP 2004 DOI: 10.1111/j.1537-
2995.2004.04085.x
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Prevalence of ischaemic heart disease at admission to intensive care and its
influence on red cell transfusion thresholds: multicentre Scottish Study
Br J Anaesth. 2005;94(4):445-452. doi:10.1093/bja/aei073

All admissions studied
n=1023

Non-cardiac primary
ICU admission

Cardiac primary ICU
admission diagnosis

diagnosis n=113
n=910 APACHE Il 24.6 (7.6)
ICU length of stay 1.5
(0.6 to 3.3) days
1 ICU mortality 50%
No documented pre-existing Documented pre-existing
IHD IHD
n=697 n=213
APACHE |l score [mean (s0)] APACHE 11 21.5 (6.4)
18.6 (7.6) ICU length of stay 2.9
ICU length of stay [median (IQR)] (1.0 to 8.9) days
2.1 (0.9 to 6.7) days ICU mortality 29%

ICU mortality 20%

25% of patients admitted to
Scottish ICUs had a history of
chronic ischaemic heart disease
or cardiac failure
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Clinicians modified transfusion trigger according to chronic or acute cardiac diagnoses

Group 1: non-cardiac ICU Group 2: non-cardiac ICU Group 3: cardiac ICU
admission diagnosis, no admission diagnosis, with admission diagnosis
documented D documented THD in=113)
in=097) in=213)

Adjusted mean (Sg) pre-transfusion 74 (2.2) 77 2.3 79 (3.1)*

haemoglobin concentration

Number of respondents

Br J Anaesth. 2005;94(4):445-452. doi:10.1093/bja/aei073
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Restrictive Versus Liberal Transfusion Strategies for Older Mechanically Ventilated
Critically Ill Patients: A Randomized Pilot Trial*.

Walsh, Timothy; Boyd, Julia; Watson, Douglas; et al
Critical Care Medicine. 41(10):2354-2363, October 2013. DOI: 10.1097/CCM.0b013e318291cce4
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Major clinical outcomes

Months since Randomisation 0

Outcome

— — Liberal

100%

80%

60% -

Restrictive

% of patients surviving

20% -

10%

0%

Number at risk:
Restrictive
Liberal

Restrictive
Transfusion
Group (n =51)

T0%
60%
50%
40%

30%

Liberal
Transfusion
Group (n =49)

34 k]| n 19
26 23 22 11

Mean
Difference
(95% CI)

ICU mortality
Hospital mortality
30 d mortality

60 d mortality
180 d mortality

Rivermead Mobility Index: median
(first, third quartile; range)

60 d
180d

SF-12 Physical Function Score: median
(first, third quartile; range)

60 d
180d

14 (275)
19 (373)
12 (23.5)
14 (275)
19 (373)

5(0,12;0-15)
13 (7, 15;0-15)

96 (20, 33; 13-43)
30 (24, 40; 12-54)

17 (34.7)
24 (49.0)
16 (32.7)
22 (44.9)
27 (55.1)

6 (3,9;0-14)
10 (5, 12; 0-15)

29 (25, 39; 20-46)
31 (24, 39; 20-44)

EpinBurGH CriTicaL CARE RESeEarRcH GRouP

0.79 (0.44 to 1.43)
0.76 (0.48 to 1.2)

0.72 (0.38 to 1.36)
061 (0.36 to 1.05)
0.68 (0.44 to 1.05)

Difference in median
(95% CI)

—0.32 (—3.2 to 2.60)
1.9(—1.010 49)

—25(-11.210 6.2)
-1.2(-89 to 6.5)



The NEW ENGLAND
JOURNAL o MEDICINE

ESTABLISHED IN 1812 JANUARY 3, 2013 VOL. 368 NO.1

Transfusion Strategies for Acute Upper Gastrointestinal
Bleeding

Candid Villanueva, M.D., Alan Colomo, M.D., Alba Bosch, M.D., Mar Concepcién, M.D., H b 70g/L Ve rS us 90g/L

Virginia Hernandez-Gea, M.D., Carles Aracil, M.D., Isabel Graupera, M.D., Maria Poca, M.D.,
Cristina Alvarez-Urturi, M.D., Jordi Gordillo, M.D., Carlos Guarner-Argente, M.D., Miquel Santalé, M.D.,
Eduardo Mufiiz, M.D., and Carlos Guarner, M.D.

Exclusions
« Massive exsanguinating bleeding
 (Cardiovascular disease

Stratified for presence of cirrhosis
« Single unit transfusions
» 31% cirrhosis; 49% peptic ulcer bleeding
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A Survival, According to Transfusion Strategy

T =
= ol
1
90+ L |
100+
80+ 99
704 98—
s 97-
= 60+ 96
2 =
2 5o 9 I_+ Restrictive strategy
@ 94
£ 404 |
g 3 P=0.02 by log-rank test
o 92+
304
°1 Liberal strat
iberal strate;
20 90 &
o1
104 I I I T I I I I I 1
0 5 10 15 20 25 30 35 40 45
0 T T T T T T T T 1
0 5 10 15 20 25 30 35 40 45
Days
No. at Risk
Restrictive strategy 444 429 412 404 401 399 397 395 304 392
Liberal strategy 445 423 407 397 393 386 383 378 375 372

B Death by 6 Weeks, According to Subgroup

Restrictive Liberal
Subgroup Strategy Strategy Hazard Ratio (95% Cl) P Value
no. of patients/total no. (%)

__Ouerall 237444 [5) 417445 [0} *E 0554033002\ 0no
Patients with cirrhosis 15/139 (11)  25/138 (18) —_— 0.57 (0.30-1.08)  0.08
Child—Pugh class A or B 5/113 (4)  13/109 (12) 0| 0.30 (0.11-0.85)  0.02
Child-Pugh class C 10/26 (38)  12/29 (41) —_— 1.04 (0.45-2.37) 091
Bleeding from varices 10/93 (11) 1797 (18) — — 0.58 (0.27-1.27)  0.18

7/228 (3) 11209 (5) —_—— 0.70 (0.26-1.25) _ 0.26

Bleeding from peptic ulcer

|
0.

1

-

1.0 10.0

i

Restrictive Strategy Liberal Strategy

Better

Better

ResearcH Group




Outcomes

Overall excess deaths in liberal group from uncontrolled
bleeding (0.7 vs 3.1%)

More re-bleeding and rescue therapy in liberal group

Small (significant) increase in PPG in liberal group vs
no change in restrictive group

More pulmonary oedema and cardiac adverse events in
liberal group
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Advancs Accese publicaton 30 Septerber 2012 - 40101093 bjales337 BJA
Factors associated with prophylactic plasma transfusion
before vascular catheterization in non-bleeding critically

ill adults with prolonged prothrombin time: a
case-control study

D. P. Hall, N. I. Lone®?2, D. M. Watson?3, S. J. Stanworth® and T. S. Walsh®*, for the Intensive Care Study of
Coaqulopathy (ISOC) Investigators

Factors associated with greater use of FFP

« Chronic liver disease; high bilirubin

« Concurrent RBC transfusion

« Worse coagulation tests (low platelets; higher APTT)

A national clinical scenario-based survey of clinicians’ attitudes towards
fresh frozen plasma transfusion for critically ill patients.

Transfusion Med 2011; 21: 124-129




Annals of Interal Medicine

ESTABLISHED IN 1917 BY THE AMERICAN COLLEGE OF PHYSICIANS

Ann Intern Med. 2012;157(1):49-58. doi:10.7326/0003-4819-157-1-201206190-00429
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ORIGINAL ARTICLE

Lower versus Higher Hemoglobin Threshold
for Transfusion in Septic Shock Hb 70g/L vs 90g/L

Lars B. Holst, M.D., Nicolai Haase, M.D., Ph.D., Jorn Wetterslev, M.D., Ph.D.,
lan Wernerman M D Ph D Anne R Guttarmsen M D Ph D

11+

Higher hemoglobin thresheld
10+

Blood Hemoglobin (g/dl)
[+
1

Lower hemoglobin thresheld

1 T 1 T T T T T T T T T T T T T T 1
Base-1 2 3 4 5 o 7 & 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 23

Days since Randomization

Transfusion exposure: restrictive  64% (median 1 unit)

liberal 99% (median 3 units)



A Time to Death

0.8+

=
; Lower hemoglobin threshold
s 0.64
“w
L
E_ Higher hemoglobin threshold
E
= 0.4+
4
a
0.2+
P=0.41
0.0 T T T T T T T T 1
0 10 20 30 40 50 60 70 80 90
Days since Randomization
No. at Risk
Lower hemoglobin threshold 502 334 306 286
Higher hemoglobin thresheld 496 321 287 273
B Relative Risk of the Primary Outcome
Lower Higher P Value
Hemoglobin  Hemoglobin for Hetero-
Subgroup Threshold Threshold Relative Risk (95% Cl) geneity
no. of events/no. of patients in subgroup
Age i 0.85
>70yr 93/173 98/185 e 0.98 (0.79-1.18)
0y 123/329 125/31] —.—i— 094075114}
Chronic cardiovascular ! 0.25
disease !
Yes 42[75 33/e6 —i-'— 1.08 {0.75-1.40)
No 1741427 190/430 —— 0.90 (0.75-1.06)
SRSt beretie : o
553 112/207 139226 — = 0.83 (0.64-1.04)
=53 104/295 84270 — 1.10 (0.91-1.30)
All patients 216/502 2231496 —i— 0.94 (0.78-1.09)
I T I T 1
0.5 0.7 1.0 13 2.0
Lower Higher
Hemoglobin Hemoglobin
Threshold Threshold

Better Better EpineurGH CriTicaL CaARe ResearcH Group




Restrictive versus liberal transfusion strategy for red blood cell transfusion: systematic review of
randomised trials with meta-analysis and trial sequential analysis
Lars B Holst et al. BMJ 2015; 350 doi:

No of events/total
Study or subgroup Restrictive Liberal Risk ratio M-H to Weight  Risk ratio M-H to Risk of bias
transfusion transfusion random (95% Cl) (%) random (95% CI)
1.2.1 Low risk of bias
Carson 19987 5/42 2/42 1 1.0 250051101217 PDDPPDPDDDDD
Carson 20117 66/1001  76/998 it 165 0.87(063101.19 DPDPPPPPPDPD
Cooper20117! 2/24 1/21 : 05 1750017101795 DPDPPDPPPPD
Foss 20097 5/60 0/60 : > 0.3 11.00(0.621019.63) @PDPDPPDPPDPD
Hébert 1999* 95/416 111/419 : 232 086(0.68101.099 PPD@DPPP®D
Holst 2014° 216/502  223/496 ; 352 096083101100 DPDPPPPPD®
Lacroix 2007° 14/320 14/317 —t— 44 09904810204 DDPDPPPP®
Villanueva 2013° 23/444 41/445 —— 85 05603410092 DOPPPDDDD
Walsh 2013'° 19/51 27/49 —4 10.4 0.68(0.44101.05 DD PPP®®
Subtotal 445/2860 495/2847 4 100.0  0.86 (0.74 to 1.01) as e TR Y LW
Al L L o i —_— e
Test for heterogeneity: t’=0.01, °=10.96, df=8, P=0.20, I’=27% : s aBsaha .5; ol
| c o T s =
= TESTTOT OVETa N eet 2= 1.7 9, P=0.07 1 S 2 22 EELS
' [T ] - -
Total (95% CI) 445/2860  495/2847 4 1000 0.86(0.74t01.01) |2 & g £2ea®
Tﬂ: I-.l-a H® Wt R o ICOI’)!‘!‘N‘\I)‘i?% L, W B‘ggﬁ <
=3 7 A T ) 12 = = = 2 oA
Test for overall effect: z=1.79, P=0.07 = E E %’ £ &
=4 =
Test for subgroup differences: not applicable 0.01 0.1 1 10 100 E E @ g ?".»L
Favours Favours . § «‘;:.’T 5
restrictive strategy liberal strategy a 3 = o 2
@ (=]
5 s E L
S8 ES2d
2223 5§
E< g% =
k=] on
c =
o2 2
o

Blinding of participants and personnel (performance bias) @ Q@ @ @ @ © @



http://dx.doi.org/10.1136/bmj.h1354

No of events/total
Study or subgrou Restrictive Liberal Risk ratio M-H to Weight  Risk ratio M-H to Risk of bias
transfusion  transfusion random EQS% Cli i%i random 195% [s)]
2.14.1 Trauma and acute blood loss
Blair 1986%7 0/26 2/24 -— 0.3 0.19 (0.01 to 3.67)
Zygun 20094 3/20 0/10 —

| @@
; 03 367021106480 D@D PPRDD

Subtotal 3/46 2/34 *-—_I——f 0.6 0.85(0.05t0 15.82)
Test for heterogeneity: t/=2.22, %°=1.99, df=1, P=0.16, I’=50% !
oot focouaiall afact 22000 020,02 ;
T.14.2 Perioperative setting

Almeida 20131 23/101 8/97 —— 37 27601300580 D@ARRRDO®
Bush 19977 4/50 4/49 — 13 058020370 QPP
Carson 19987 5/42 2142 —p—— 1.0 250051101217) @@PDPPPP®@®
Carson 2011 66/1001  76/998 - 123 08706310119 DDPPPPIPP®
Cholette 20117 0/30 1/30 : 02 03300107870 PDAPRPER®PD
Foss 20097 5/60 0/60 S 03 11.0006211%5) DDDPPPDP®D
Grover 2006 0/109 1/109 ; 02 0330010809 DPPPPPRD@®
Hajjar 20107 15/249  12/253 a 39 127006110266 PDAOPROR®D
Parker 2013'2 26/100  27/100 b 79 0960610153 @AODDDDDD
Shehata 2012%! 4f25 1/25 ——— 05 4000048103333 PP ®®
So-Osman 2010-13% 1209 2/304 E— 04 051000500558 DPOOPOPPA
villanueva 2013° 23/444 411445 et 73 056003410092 DA PPPPDP
Wu 20117 3/112 4/114 —— 11 07600171333 @A@PPRPPD®

Subtotal 175/2622 179/2626 > 40.3 1.06 (0.76 to 1.49)
Test for heterogeneity: t°=0.11, %*=20.18, df=12, P=0.06, I’=41% !

Toos £ T PRI -

2.14.3 Critical care

Carson 2013% 7/54 1/55 —_ 06 71305105602 PA@RPPRPE@®D
Cooper 201171 2/24 1/21 —_———— 05 175017101795 DOPPPPDP@D
Heébert 1995 13/33 11/36 —— 48 12906710247 PDRAOPPDOP®®
Hébert 1999* 95/416  111/419 I 156  0860.68101.09 BDPRPPI®@
Holst 2014° 216/502  223/496 7 203 0960811100 DDPPPPPPD@D
Lacrolx 2007° 14320 14/317 —— 40 09904810204 BDPPPEFPE®@@
Robertson 2014 14/99 17/101 —— 48 084044101610 PRPPPPE®®
Walsh 2013 19/51 27149 = 85 06804410105 PDPPPPPDP®
Subtotal 380/1499  405/1494 é 591 092008010100 TETZTT TR L 8 8
i = e— YD e a— a— = "R A
Test for heterogeneity: ©°=0.00, %°=7.74, df=7, P=0.36, I’=10% ; D24 alass g
: E5E55288¢
Test for overall effect: z=1.18, P=0.24 ! S S5 85 EE E S5 S
f o = - ©
Total (95% CI) 558/4167 586/4154 4 100.0 0.95(0.81t01.11) 2 2 E 22 ‘%g
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http://dx.doi.org/10.1136/bmj.h1354

Differentiation between myocardial infarction (MI) types 1 and 2 according to the condition of
the coronary arteries.

Vasospasm or endothelial
dysfunction

o=

Fixed atherosclerosis and
supply-demand imbalance

Supply-demand
imbalance alone

Thygesen K et al. Eur Heart J 2012;eurheartj.ehs184
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Mortality in patients with chronic cardiovascular

disease
Docherty AM, et al. BMJ. http://dx.doi.org/10.1136/bm;.i1351
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Acute coronary syndrome and pulmonary oedema in

patients with chronic cardiovascular disease
Docherty AM, et al. BMJ. http://dx.doi.org/10.1136/bm;.i1351
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Guidelines on the management of anaemia and red cell
transfusion in adult critically ill patients

Andrew Retter,'* Duncan W]mu:]l.' Rupert Pearse,” Damien Carson,* Stuart McKechnie,® Simon Stanworth,®
Shubha Allard,’ Dafydd Thomas,® Tim Walsh® and Britsh Committee for Standards in Hacmatol ogy

British Joumnal of Haematology, 2013, 160, 445464

JAMA | Spaclal Communication

Clinical Practice Guidelines From the AABB
Red Blood Cell Transfusion Thresholds and Storage

J=firay L. Carson, MD; Gordon Guyatt, MO: Nanoy M. Heddle, M5c; Brandz )L Grossman, MD, MPH; Oawdia 5. Cabn, MO, FhD;
Mzrk K. Fung, MO, PhD; Termy Gernshelmer, MO; John B Holcomb, BAD; Lewis 1. Kaplan, MD; Louls B Katr, BAD; NIkl Peterson, B4
Glern Aamsey, MO, Sunll'V. Rao, MD; John 0. Aoback, MO, PhD; Aryeh Shander, MO: &aron & R. Toblan, MO, PhO

LAMA. PNEFGME2025-2035. da-10100 prma 30965185
Pubfched online October 13, 2016,

Anaesthesia 2016, 71, B2%-542 dot 10,1111/ anae 13 489

Guidelines

AAGBI quidelines: the use of blood components and their
alternatives 2016

A A Klein,' P, Arnold,” R. M. Bingham,” K. Brohi,* R. Clark,” R. Collis,” R. Gill,” W. McSporran,®
P. Moor,” R. Rao Baikady," T. Richards,'" §. Shinde," S. Stanworth" and T. §. Walsh'* EpinBurGH CriTicaL CARe RESEARCH GRouP



m|m https://www.nice.org.uk/guidance/NG24 O ~ @ B & ” [ elood transfusion | Guidanc... % | (22 nice.org.uk | ‘ ALY
N I c National Institute for NICE NICE Standards Evidence
Health and Care Excellence Pathways Guidance and indicators services
v
Search... E News About Getinvolved Communities
MNICE uses cookies to make the site better. Learn more x

Home @ NICE Guidance ? Conditions and diseases ® Injuries, accidents and wounds 2 Injuries, accidents and wounds: general and other

Blood transfusion

NICE guidelines [NG24] Published date: November 2015

Guidance Tools and resources Information for the public Evidence History
Key priorities for e Blood transfusion

implementation

Recommendations Next &

Implementation: getting started - - c . .
£ FEE This guideline covers the assessment for and management of blood transfusions in adults,

Context young people and children over 1 year old. It covers the general principles of blood

Recommendations for research transfusion, but does not make recommendations relating to specific conditions.

Recommendations
The guideline includes recommendations on:

e alternatives to transfusion for patients having surgery
e thresholds, targets and doses for red blood cells, platelets, fresh frozen plasma, cryoprecipitate,
and prothrombin complex concentrate



Depletion of cellular energy (ATP
and total ATP/ADP/AMP stores)
(impaired oxygen release)

Lipid peroxidation

Proteolysis

Ca** influx

Physical loss of membrane (contains
lipids and cytoskeletal protein)

Altered volume to surface area
Micro-vesicle release

Loss of deformability (? transit)
Increased interaction with endothelium
(?T adherence)

Membrane phospholipid vesiculation
and blebbing

Cytoskeletal remodelling
Dissociation of membrane bi-layer
from skeletal cytoskeleton

Loss of membrane (?pro-thrombotic)

Damage and Loss of band 3
protein (increased susceptibility
to oxidation)

Increased cellular permeability

Accumulation of
bioreactive
substances
(proinflammatory?)




RBC storage age and outcomes

Four large trials comparing fresher RBCs versus older RBCs
(stored around 20 days) in different patient groups

ABLE trial (critical care) N Engl J Med 2015
— DOI: 10.1056/NEJMo0a1500704

« RECESS trial (cardiac surgery) N Engl J Med 2015
— DOI: 10.1056/NEJMoa1414219

* INFORM trial (hospital wide) N Engl J Med 2016
— DOI: 10.1056/NEJMoa160901

« TRANSFUSE trial (critical care) N Engl J Med 2017
— DOI: 10.1056/NEJMoa170757

* No benefit from transfusing fresher over standard age (or older)

RBCs in any clinical setting tested




Blood transfusion during acute iliness:

a logic model

Patient | Condition |Complication | Intervention | Outcomes
Age Trauma Major Bleeding | Blood Mortality
Gender gauma transfusion Timing

: | bleedin :

Sepsis Surgery ° lliness severity
Co- Volume Organ failures
Morbidities | Cancer : No. units
CVvD Surgery Anae_mla Target Hb Quality of Life
Respiratory Radiotherapy Bleedlng QALYS
Neurological chemothera Acute marrow RBC duct .
Py impairment produc Patient
Blood sampling Leucodepletion symptoms

Haemato- | Obstetrics Haemodilution Storage age Fatigue
Logical Storage conditions | g o oihiessness
Marrow failure| | j di Whole blood
Other lliness severity severity Length of stay
anaemias Costs

Physiological
disturbance
Organ failure
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Blood transfusion during acute iliness:

a logic model

Patient | Condition |Complication | Intervention | Outcomes
Age Trauma Major Bleeding | Blood Mortality
Gender gauma transfusion Timing

: | bleedin :

Sepsis Surgery ° lliness severity
Co- Volume Organ failures
Morbidities Cancer : No. units
CVvD Surgery Anaemla Target Hb Quality of Life
Respiratory Radiotherapy Bleedlng QALYS
Neurological chemothera Acute marrow RBC duct .
Py impairment produc Patient
Blood sampling Leucodepletion symptoms
Haemato- | Obstetrics Haemodilution Storage age Fatigue
: Storage conditions
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Marrow failure| | j di Whole blood
Other lliness severity severity Length of stay
anaemias Costs

Physiological
disturbance
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Patient | Condition |Complication | Intervention | Outcomes
Age Trauma Major Bleeding | Blood Mortality
Gender gauma transfusion Timing

: | bleedin :

Sepsis Surgery ° lliness severity
Co- Volume Organ failures
Morbidities | Cancer : No. units
CVD Surgery Anae_mla Target Hb Quality of Life
Respiratory Radiotherapy Bleedlng QALYS
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Py impairment produc Patient
Blood sampling Leucodepletion symptoms
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Personalised transfusion medicine:
the major uncertainties

 Chronic cardiovascular disease
* Acute myocardial infarction (MINT trial)

« Acute brain injury
— Traumatic brain injury (Hemotion trial)
— Sub-arachnoid haemorrhage (SAHaRA trial)

Chronic anaemia

— Marrow failure

— Post acute/critical illness

— RBC transfusion versus iron/EPO




‘Blut ist ein ganz besondrer Saft.’
(Blood is a very special juice.)
Faust. Goethe

“The best transfusion is the one that was
never given’

Anon.

g @Ed_TimWalsh

twalsh@staffmail.ed.ac.uk
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