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Best Transfusion Practice

1.Transfusion-free medicine
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Transfusion-related immunosuppression
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Year First author Sample Odds [95% CI] Outcome

size ratio
1985 Frankish 174 1.02 [0.5, 2.06] Recurrence in 24% of both transfused and non-transfused patients
1990 Cheslyn-Curtis 961 116  [0.88,1.52] Local recurrence or distal metastasis in 33 vs 36% of transfused and non-transfused

patients, respectively

1990 Harder 266 1.7 [0.93, 3.10] Recurrence in 40 vs 28% of transfused and non-transfused patients, respectively
1992 Tartter 339 2.39 [1.46, 3.91] Recurrence in 40 vs 21% of transfused and non-transfused patients, respectively
1994 Heiss 100 2.1 [0.83, 5.32] Recurrence in 33 vs 19% of transfused and non-transfused patients, respectively
1994 Houbiers 697 1.23 [0.87,174] Recurrence in 30 vs 26% of transfused and non-transfused patients, respectively
1995 Busch 420 19 [1.22, 296] Recurrence in 41 vs 27% of transfused and non-transfused patients, respectively

ﬁh@%&t

5‘/

Impact on RFS or DFS

Impact on 0§

No

Yes

No

Yes

RBCs
BT vs no BT
Meto-analyss
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Retrospective

Autolog vs Allog
RCT
Retrospective

LD vs non-LD
RCT
Retrospective

Duration of storage
Retrospective

Fresh-frozen plasma

Retrospective
Platelets
Retrospectve

118,128
119,120

4,9, B4, 86, 97, 98,
99, 100, 101, 117

92,108, 123
97,101, 105

125,127
129

16, 108, 123

3

104
92, 108, 127
7

1,2, 81,85, 87, 89 93,
94, 95, 96,102, 122,128

7
1,3, 80, 86, 99, 100, 101, 135

91
108, 118, 125, 127
10, 120

2,4,81,82,83,85,91,93, 94,95,

96, 128, 129, 130, 135, 136
Fi&
70N
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British Journal of Anaesthesia 2013;110:690-701.
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ORIGINAL ARTICLE

Surgical Outcomes and Transtusion
of Minimal Amounts of Blood in the Operating Room

Patients, %

Patients, %
707 B Mortality B No Intraoperative l
O Composite marbidity — Intraoperative Transfusion of
60 ] Transfusion 1 Unit of PRBCs
— ] Outcome %= n=893 205 n=15186
50 B ‘ %t& ‘ ) ( )
- Mortality 1.1 632 ‘.‘
Wound complication 4.5 11.28
101 = Pulmonary complications 3.0 15.72
20 Renal complication 1.9 6.84
Postoperative new 0.3 1.4°
neurologic event
1 M or cardiac arrest 0.5 2.64
Postoperative systemic 24 10.54
sepsis
i I Return to OR within 30 d 46 12.32
S A 58 78 040 a0 1344 -5 Composite morbidity 11.8 34.6 .
PRBCS. Unis Time from operation to 3.1 (6.1) 10.2 (12.1)

=

discharge or death,

mean (SD), d

Ferraris VA, et al. Arch Surg 2012;147:49-55.
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NATIONAL BLOOD AUTHORITY

AUSTRALIA

Patient Blood Management
Guidelines: Module 1

Critical
Bleeding
Massive
Transfusion

Patient Blood Management Patient Blood Management
Guidelines: Module 2 Guidelines: Module 3

'Perioperative- { Medical

Patient Blood Management Patient Blood Management
Guidelines: Module 5 Guidelines: Module 6

Obstetrics Neonatal and
and Maternity  Paediatrics



https://www.blood.gov.au/

PBM, patient blood management

PBM is defined as ‘a patient-centred
standard of care in which strategies
and techniques are used to reduce,
eliminate or optimize blood
transfusions to improve patient
outcomes’.
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Jehovah’s Witness (JW)
K “Bloodless Patients”

8005 A/tH 5
1l121.485 A/B&

U/- 2017 TR/ NDEE AN D F

X [a] F2& I &)
A BT I#
X BrnzC

AR - FIR=

A ﬁj\ E ﬂJ-:z ﬁ“ https://www.jw.org/ja/

Lesar LM, Frank SM. Hematology 2014:553-558.
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Original Article

Comparison of Outcome in Jehovah’s Witness
Patients in Cardiac Surgery: An Australian

Experience

B. Bhaskar*, RK. lack. D. Mullany an* * . . . .
, e S Comparisons of Cardiac Surgery Outcomes in Jehovah’s Versus
The Prince Charles Hospita

b 2
Non-Jehovah’s Witnesses
Introvluction: Despite the advances in modem medicine, cardiac surgery remal

blood transfusion and is responsible for nearly 20%, of all transfusions in Austt ¢ - & o~ ) 7 o e Thi A" Cn () X ? . ATy
technology and perioperative supportive management have made it possible  S0US C. Stamou. MD. PhD™*. Tamica White, MD", Scott Barnett. PhD". Steven W. Boyce. MD".

(JW) celigious group to undetgo open cardiac operations with remarkable safet Paul 1. Corso. MD". and Edward A. Lefrak. MD"
operative mortality and early clinical outcome after cardiac surgery in JWs. Met)
the cardiac surgery and intensive care unit databases from January 2002 to D

I Banie,

underwent cardiac surgical proceduses including coronary artery bypass graftin Jehovah's Witnesses is a Christian faith v h . . I
and valvular hean surgery (n = 22587) were assessed in this study. Of the 5353 pat products under any circumstances on the |
products because of their religious beliets, Madels were constructed to determ| ative studies have 'e\'alualed the outcome Wa S I n gto n H OS p Ita Ce nte r

TWs and three outcomes: (1) operative mortality, (2) toperalive variables an % 3 " % > ¥ - = T o 3
MY ofl Wit wmpu'i ol foos thae sadils and ieed 1o aankch JWew compared with patients who accept the transfusion of blood products. The present study

differences in the baseline = tient Asmanranhic sharactarictioe hatwaan tha fu was conducted to svstematicallv compare the operative mortalitv and earlv clinical out-
levels were higher in JWs | 1's Witnesses.

vs 0.9g/dL; P=.003, and 30 [l W O = Lo A AL  went cardiac
almost half compared 1o th —

operative momlrl,\"minlen 'l ‘I R / \ / \ X — 1’ ‘T u # I 1’ ‘T irol group of
concurs with the internatio - are operative

those who receive transfusi retween the 2
S i e S e :::: groups, c.«mlrnlling for preoperative 'risk (acmnf. The .lchm:uh's Wimcw were malch'cd in
agads New Zaalan d'_“mmi a 1:4 ratio to lhc: .n«)ll-Jchn\z?h's Witnesses using propensity scores. !\:u :ﬁlgm.ﬂcanl differ-
Kaywieda, Transbusions Jubovalvs Wik Casifiae siirperys Bload sud blood ences were identified in unadjusted stroke (p = 0.5), acute myocardial infarction (p = 0.6),
’ R ‘ v ‘ new-onset atrial fibrillation (p = 0.106), prolonged ventilation (p = 0.82), acute renal
failure (p = 0.70), and hemorrhage-related reexploration (p = 0.59) rates between the 2
groups. On multivariate analysis, Jehovah's Witnesses had operative mortality (odds ratio
0.66, 95% confidence interval 0.12 to 3.59, p = 0.63), intensive care unit stay (odds ratio
1.36, 95% confidence interval 0.46 to 3,97, p = 0.58), and postoperative length of stay (odds
ratio 1.43, 95% confidence interval 092 to 2.20, p = 0.16) comparable to those of the
non-Jehovah's Witnesses, after controlling for preoperative risk factors through matching.
In conclusion, cardiac surgery in Jehovah's Witnesses is associated with clinical outcomes
comparable to those of non-Jehovah's Witnesses by adhering to blood conservation
protocols. © 2006 Elsevier Inc. All rights reserved. (Am J Cardiol 2006:98:1223-1225)

Bhaskar B, et al. Heart, Lung and Circulation 2010;19:655-659.
Stamou SC, et al. Am J Cardiol 2006;98:1223-1225.
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— 6MDEGERIFZE (JW 564451 . xtHBE 903451)
BHHEISE T OB F MG E
$ﬁ 'J'FEII? [Z % [ifd: Ly JWs Controls

Pooled Pooled
Number of Number of proportion Number of proportion
studies patients (%) or mean*  patients (%) or mean* p value RR/MD* ?

In-hospital/30-day mortality 6 564 2.6 (1.3-3.9) 903 3.6 (1.3-6.0) 0.318 0.744 (0.416 to 1.330) 0%
Reoperation for bleeding 5 519 3.2 (1.7-4.7) 813 4.7 (3.1-6.3) 0.070 0.591 (0.335 to 1.044) 0%
— Atrial Tibrinaton 4 470 9.9 (0.6-20.5) 617 14.3 (2.8-25.9) 0.056 0.768 (0.586 to 1.007) 0%
Stroke 5 519 2.2 (0.9-3.4) 813 3.1 (1.9-4.3) 0.439 0.756 (0.373 to 1.534) 0%
Myocardial infarction 5 519 0.4 (0.1-1.0) 813 1.4 (0.3-2.4) 0.203 0.461 (0.140 to 1.518 3%
: A 5 524 14.9 (4.7-25.0) 863 15.6 (5.7-25.5) 0.705 1.037 (0.858 to 1.255) 0%
Postoperative blood loss (mL) 3 148 402 (292-511) 295 826 (770-882) <0.001 —379 (—463 to —294) 0%
Blood transfusiont 5 505 0 844 78.8 (73.1-84.6) <0.001 0.013 (0.03 to 0.057) 28%
Postoperative Hb 4 193 11.5 (10.8-12.2) 385 9.8 (9.6-10.0) <0.001 1.762 (0.842 to 2.681) 90%
Intensive care unit stay 3 157 1.5 (0.9-2.0) 451 2.0 (1.1-2.9) 0.081 —0.374 (—0.983 to 0.046) 46%

* Data are given with the
T No JW received blood tran
RR = relative ris

ntheses.
six studies included in this meta-analysis.

W B AND7EL IR HLEIXT LA

Vasques F, et al. Transfusion 2016;56:2146-2150.




Blood-saving Cardiac Surgery for JW

TR
DOBMmMDMHI

Hb optimization

4 (if Hb < 12 g/dL) @,‘;’E =] ;f—:o)*ﬁIE
D%k MmDEME

Optimization of coagulation status *

[

. Minimization of blood loss

fiiTi&
: (=R =
==l

aMinimization of blood loss

IOptimization of coagulation status

THb optimization

|
*Erythropoiesis stimulating factors
*Iron
*Folic acid
*Vitamin B12 |*Coagulation testing
*Thromboelastometry
*Withdrawal of
antithrombotic
*Vitamin K

Johns Hopkins Tl
DAY FATRTD B EHbEZ
14-16 g/dLELTLVS

Lesar LM, Frank SM. Hematology 2014:553-558.

*Meticulous surgical technique
*Off-pump surgery
*Topical hemostatic agents

| I
Low threshold for reoperation for bleeding

*Minimally invasive extracorporeal curculatlon : @1}1-]' 'f& tl:l. _[nl 0) *[I] ﬂ-Tll

*Retrograde priming

*Normothermia or mild hypothermia

*Antifibrinolytics
*Full protamine reversal

PN e

@%E%Gﬁﬁ

= Coagulation management according to bleeding severity and *h-~mhaalactammarn,

A

*Fibrinogen concentrate* @ﬁ _[ﬂl 0) E& %

*Prothrombin complex conc
*Antithrombin [I1*

*Factor Xlll concentrate*
*Desmopressin
*Recombinant factor Vila*

Vasques F, et al. Transfusion 2016;56:2146-2150.
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Cell salvage Folic acid 5mg/day
121 =
— io. 1 l 1 1 1 lEPO 40000 IU sc.
:'2 Ferrix
c 8- carboxymaltose
s so00me v ] 1111 1 11
O 6-
-
asa + B e
g 5. CeIIsaIvage *.;.. ,,,,,, ! RPN L
Fibrinogen
0- rVII factor, prothrombin complex
PreOF’l l2""I OPl‘Il l2 fli 1I0 1'2 1I6 119 2'3 215 3:1

Postoperative follow-up (days)

Belaouchi M, et al. Blood Transfusion 2016;14:541-544.



EURY
(F Bl M= 500mLEK#H)

Mo AR LEE 20mg/kg
i |- fiT#&

SRS
(F;AIH M= 500mLLLE)

M5 LFEE 20mg/kg
fiTHI - T 1%

Cell Saver{# FH

H il 500mL3E

H [ 500mLLL E

H 1 500mLLL E

H Ifl 500mL3E i

« FREMEREE TAEITLIY
- IEEFERE: JAartA E D EF]
« ANYUFERK. O3y

Goal-directed fluid therapy
iR MEFEHE

e 5EH
{&;E>34°C. pH>7.2. Ca2+ >1mmol/L

H AR &S
249) /5 8E

JararE |

VIL X+ 2L H
\_ J

Belaouchi M, et al. Blood Transfusion 2016;14:541-544.
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— Lymphoma 5544 . Myeloma 684 . Amyloidosis 244

o #TER /3_%::&@9%%
— JAEBEESET 644 (4.8%)
— 1B BHIE : 404 (32%)
— Hb nadirdA R{E: 7.0 (2.0-11.6) g/dL

— Plt nadirfR RA{E : 5 (1-50) x103/uL

Th
A pA

— M7 L THAUtoSCTEZITOZENAIEETH S
— IDEHEREKREITD

Ford PA, et al. JCO 2015;33:1674-1679.
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- 2 (G-CSF A
#& 7l +EPO SRAY M &4 4R R /
Hb > 11 g/dL 3T EPO

\Plt S 1075/!”_) Aminocaproic acid
\ Phytonadione )

T ORI CD34+ cells | \
> 2.5x10%/kg Vitamin K1

ARSI
HjEE%Ig,;:Tﬁlj cryoprecipitate
PPI- BT
ot /MR F e Ak

—

Ford PA, et al. JCO 2015;33:1674-1679.
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2% . B, 2/ \E B 1njE Jehovah’s Witness)

WBC 10,270/pL (Blast 74%)
Hb 12.3 g/dL
PIt 6.1x10%/piL

HD-MTX/Vep/DEXA

DNR/VCR/PEG-ASP/DEXA [t consatitation | 11T
b Tadacton | 04032014 | Kool Neutropenic fever
08.01.2014- e 14.03.2014-
29.01.2014 S 04.04.2014
10 : 93 95 93
g 7 7 . 838
Pl N5 83 " ; .6 81,  Darbopoietin 500pg sc/3weeks o8
8 ' ' =74
Iron, Folic acid, Oxygen therapy, TPN
darbepoetin alfa 4 » UXY8 PY
6 35.03.2014 3 -
EHNI5 42 darbepoetin alfa
4 34 14.04.2014
23 Tranexamic acid
2 \1-6-\1‘3 14 15 18 Vitamine K
Dicinone

0 | J

- B EETESEEEZIESEEEEEE S 5 EEE I TP LTI TR YT IR &N
EEEEEREREEERERRERR R RN B RE
3828333532858 8588853383 Hb<2g/dLroriaceys EES

/
Hb <5 g/dl_ for 41 days

Chojnowski K, et al. Transfusion 2016;56:2438-2442.
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Hb 5 g/dLLLFIZIE A EMZFETHEZ S

[EEY
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(00)
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o

185% LL L D Jehovah’s Witness
BAILMifT LAY (n=2083)
Hb < 8 g/dL (n=300)
7.1-8.0 6.1-7 5.1-6.0 1-5.0 3.1-4.0 1-3.0 1.1-2.0
(n=99) (n=5 ) (n=54) ( =32) (n=28) n=24)
fiTiZ DANEY OE ME (g/dL)

Carson JL, et al. Transfusion

2002;42:812-818.
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Mount Sinai School of Medicine

Jehovah’s Witness 33244 . 391571
=SERIHMm: 244
=324 (AhiRH N, FIERGER)

Non-JW I 12 UX775§441:|:|1':7:5:6

Jw I,

100 200 300 400 500 600
10 DA E-YDEERET

Singla AK, et al. Am J Obstet Gynecol. 2001;185:893-895.
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Transfusion Requirement in Critical Care Trial
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Lowest Daily Hemoglobin (g/dI)
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Transfusion Trigger Trial for Functional Outcomes in Cardlovascular Patlents
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TITRe2 trial

The NEW ENGLAND

Transfusion Indication Threshold Reduction Trial
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“IPREE:Hb /.5 g/dLvs IEFIPREE: Hb 9 g/dL

+ 92.2%

L

Overall event 331/944(35.1) 317/962(33.0) 1.11 0.30
Infection 238/936(25.4)  240/954(25.2) 1.02 0.83
Ischemia 156/991(15.7) 139/991(14.0) 1.16 0.26

Days in hospital 7.0 7.0 1.10 0.94

Mortality@30days  26/1000(2.6) 19/1003(1.9)

Mortality 42/1000(4.2)  26/1003(2.6) 1.64 0.045
@90days

Murphy GJ, et al. NEJM 2015;372:997-1008.




I ORIGINAL ARTICLE I

T R I CS I I I t rl a | Restrictive or Liberal Red-Cell Transfusion
for Cardiac Surgery

Transfusion Requirements in Cardiac Surgery lll Trial

ATl iz AU NS0 g F i #IFREE Hb 7.5 g/dL
8 451 - 1| BB 52.5% JEHIBREE: Hb 9.5 g/dL(FFiT=/ICU)
vs JE&HIFREE 72.6% Hb 8.5 g/dL(— 7 ER)
Overall event 276/2428(11.4) 303/2429(12.5) 0.90
Death 74/2427(3.0) 87/2429(3.6) 0.85
Stroke 45/2428(1.9) 49/2429(14.0) 0.92
Length of stay 8.0 days 8.0 days 0.93
in Hospital
Duration of 0.38 days 0.36 days 0.94
ventilation

Mazer CD, et al. NEJM 2017;377:2133-2144.
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Meta-analysis of 31 studies gz

Study Restrictive Liberal Weight Risk Ratio (95% ClI)

no. of events/total no. %
Lotke et al., 1999 0/62 0/65 —=
Blair et al., 1986 0/26 2/24 0.4 0.19 (0.01-3.67)
Foss et al., 2009 5/60 0/60 0.4 11.00 (0.62-194.63)
Carson et al., 1998 1/42 1/42 0.6 1.00 (0.06-15.47)
DeZern et al., 2016 1/59 2/30 0.6 ——— 0.25 (0.02-2.69)
Webert et al., 2008 1/29 2/31 0.6 o e— 0.53 (0.05-5.58)
Cooper et al., 2011 2(23 1/21 0.6 —_—r 1.83 (0.18-18.70)
Carson et al., 2013 7/55 1/55 0.7 — 7.00 (0.89-55.01)
Parker, 2013 5/100 3/100 1.5 — 1.67 (0.41-6.79)
Bracey et al., 1999 3/215 6/222 1.6 ———r— 0.52 (0.13-2.04)
Bush et al., 1997 4/50 4/49 1.7 ——— 0.98 (0.26-3.70)
Hébert et al., 1995 8/33 9/36 3.8 e 0.97 (0.42-2.22)
de Almeida et al., 2015 23/101 8/97 4.5 —— 2.76 (1.30-5.87)
loacvaiv ar ol 29007 141290 14/217 A=K N QQ (N AR 2 OAY

30-day mortalitylI BB =74

VITTpNy et ar,, ZULs Z6/IUUU T97I0U3 6.5 T.37 (U.76-Z.40)
Villanueva et al., 2013 19/416 34/417 7.2 0.56 (0.32-0.97)
Carson et al., 2011 43/1009 52/1007 10.5 0.83 (0.56-1.22)
Hébert et al., 1999 78/418 98/420 14.7 0.80 (0.61-1.04)
Holst et al., 2014 168/502 175/496 18.0 0.95 (0.80-1.13)
Total 470/5221  497/5316 100.0 0.97 (0.81-1.16)
Heterogeneity: tau2=0.04; chi2=29.75, df=21 (P=0.10); 12=29% ¢ 40, o1 10 10 500

Test for overall effect: z=0.29 (P=0.77)

- o

Restrictive Better Liberal Better

Carson JL, et al. NEJM 2015;377:1261-1272.
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Zindrou D, et al. Lancet 2002;359:1747-1748.
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Jack MG, et al. Blood 2004;104:2263-2268.
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Patient Blood Management
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AIPD, acute inpatient days; MAC, medical advisory committee Lin Y, et al. Transfusion 2016;56:2903-2905.
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