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Bloodless Medicine

-Best Transfusion PracticeZx H$g5L C-
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Bloodless Medicine
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James Blundell
(1790-1878)
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Following transfusion of a woman with pdst-partum hﬁ“e“ﬁﬁ’ﬁﬁﬁﬁé
vth her hugband's blood....after six ounces had beén adminis-
tered, the woman, previously semlcofietose, auddenly exclaimed,

"y Jesus, I feel strong as & bull"
| « Doubleday E Lancet 1:111, 1825,
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https://upload.wikimedia.org/wikipedia/commons/3/36/F._Gesellius,_Die_transfusion_des_blutes,_blood_transfusion_Wellcome_L0001809.jpg
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Innovation in transfusion medicine

(D Apheresis technology Rl %3 #£ I
(@ Marrow and hematopoietic stem cells & MEFHARE (FBiE- BEEE)
3 RBC antigens and antibodies Fr M Bk R - ik
@ The role of the WBC B I Ek D 1E FH
®) PLT and neutrophil antigens and antibodies /Mg - B MK D HLIR - ik
® Volunteer blood donors eI AMSER A~
@ Blood safety MEEFI DL E R L
Hematopoietic growth factors 1& I K+ (EPO/G-CSF)
(9@ Plasma derivatives Il #% 3 [B] 24 &l
Blood utilization and management ;& D {E A - &1 (PBM)

Transfusion 2010;50:2542-2546.
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Transfusion-related immunosuppression
M ZREE L= immunomodulation
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Opelz and Terasaki Study
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Cata JP, et al. British Journal of Anaesthesia 2013;110:690-701.
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Cumulative survival (%)
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Motoyama S, et al. J Surg Oncol. 2004;87:26-31
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PBM, PATIENT BLOOD MANAGEMENT



PBM, defined as an evidence-based approach to optimizing
the care of patients who might need transfusion.
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Spahn DR, et al. Anesthesiology 2008;109:951-953.

Eighth plenary meeting, 21 May 2010-Committee B, second report




“Although blood transfusion are believed to be lifesaving,
this hypothesis has never been proven in a prospective
controlled clinical criteria.”

Lawrence T Goodnough
(Stanford University)

risks

effects
costs

Goodnough LT, et al. Lancet 2013;381:1845-1854.
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TRICC Trial

Transfusion Requirement in Critical Care Trial

%IJ BE%*(FFZH.S) fﬁ” Bﬁﬁi :Hb 7_9 g/dL
JE#IREE: Hb 10-12 g/dL

FEH PR 2% (n=420) P=0.10 Hl PR 22(n=173)

£1F (%

JEH R 2#(n=161)

P=0.02
i (H)

55 AT

wxiE (H)

Hebert PC, et al. NEJM 1999;340:409-417.



FOCUS Trial

Transfusion Trigger Trial for Functional Outcomes in Cardiovascular Patients

DIMEVRAIZHT 2B HEN

Undergoing Surgical Hip Fracture Repair

JE | fR &+ Hll PR &F
(n=1007) (n=1009)

#IPREE: Hb & g/dL
JEHIFREE: Hb 10 g/dL

eI =

2

JFEHIl PR %3
60H 5T

PR :

il R %

JE i BR £
Oddskl 1.17

652 U

Ll

6.6%

|

1866 U

7.6%

Carson JL, et al. NEJM 2011;365:2453-2462.



Gl Bleeding Trial
b 35k & i 51

ﬁ'-TIJ BEE$(n=444) HIPEEE - Hb 7 g/dL
Total 671 U
JEHIFREE: Hb 9 g/dL

P=0.02

JE I PR 2

Total 1638 U

(n=445)

L

Villanueva C, et al. NEJM 2013;368:11-21.



Bloodless Medicine

1. Transfusion-free medicine
- #mzLao R M ERE)
2.Blood conservation
- HmES/IMRIZED (il R # )
3. Autologous transfusion
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Jehovah’s Witness (JW)
“Bloodless Patients”
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https://www.jw.org/ja/
Lesar LM, Frank SM. Hematology 2014:553-558.
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The Prince Charles Hospital

o) A PAV.E

Washington Hospital Center
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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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Blood-saving Cardiac Surgery for JW
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Hb optimization

4 (itHb <12 g/dL) @,‘;’E = %@*ﬁIE

Optimization of coagulation status :

.

- 4 Minimization of blood loss

fli fitTi2
CIEVE : CIEVE
HZm : =E=Aiil

* aMinimization of blood loss

@k Mmn /Mt

IOptimization of coagulation status

|
*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.

THb optimization
*Meticulous surgical technique : ! II - .
«Off-pump surgery : Low thresho d for reoperation for bleeding
*Topical hemostatic agents =
*Minimally invasive extracorporeal curculatlon @1}1-]' 'fﬁ tlj _[nl 0) *[I] ﬂ-TIJ
*Retrograde priming S | | ——

*Normothermia or mild hypothermia

*Antifibrinolytics @;;ﬁ E %O)*ﬁ | -

*Full protamine reversal .

« Coagulation management according to bleeding severity and *hr~mhaalactamate,

}-Fibrinogen concentrate* @ﬁ _[nl 0) E& %

*Prothrombin complex conc
*Antithrombin I11*

*Factor Xlll concentrate*
*Desmopressin
*Recombinant factor Vlla*

Vasques F, et al. Transfusion 2016;56:2146-2150.
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" Cell S:'Vage Folic acid 5mg/day
‘g EPO 40000 IU sc.
310 111 1 1 1
E Ferrix
c 8- carboxymaltose
o) 1000mg|v 1 1 1 1 1 1 11
L 6-
S
E ¢ ' t
E 7. CeIIsaIvage “-‘ ‘q..,.'

Fibrinogen
0- rVII factor, prothrombin complex

PreOP 2 OP 1 2 5 10 12 16 19 23 25 3
Postoperative follow-up (days)

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



EJRD =SRY
(FHHE M= 500mLEK ) (FHH M= 500mLEL L)
SR H LEE 20mg/kg SR H LEE 20mg/kg
fiTEl - fiT & fiTHI - T 1%
Cell Saver{E FH
H I 500m L3R i H 1 s00mLEL b H 1 s00mLEL E H I 500mL3E i

« FREMEREE TAEITLIY

- UEEREAR:JOrOVE /A s

o ANYUFERAKE. OS2Iy HmAEKES

Goal-directed fluid therapy
iR MEFEHE

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

249) /5 8E

JararE |

o

VI X+ S |

J

Belaouchi M, et al. Blood Transfusion 2016;14:541-544.
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« 2 IWsICKE=IEFEIA +AutoSCTZEIT o1
— Lymphoma 5544 . Myeloma 684 . Amyloidosis 244

° %ﬁ% /_3_%:@4‘9@,%
— REBELEET 64 (4.8%) 4 A
— A {f3E - % Varan
'L.‘|:|13'JF.JJIE.4O@ (32%) i{l‘ﬁﬁﬁ
— Hb nadirfP R {E: 7.0 (2.0-11.6) g/dL

J
— Plt nadirdR RA{E : 5 (1-50) x103/pl_/
o %LE=h
=

— M7 L THAUtoSCTEITOZENAIEETH S
— IDEHEREREITD

Ford PA, et al. JCO 2015;33:1674-1679.
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FEHERT BB oAt ?ﬁf%;‘(s‘/%ll

- 2 (G-CSF h
#& 7l +EPO SAY M 84 4R R /
Hb > 11 g/dL #x EPO

\Plt S 1075/“'-) Aminocaproic acid
\ Phytonadione )

q i 3F dmpriy i CD34+ cells A\
> 2.5x10%/kg Vitamin K1

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

—

Ford PA, et al. JCO 2015;33:1674-1679.

BRIl /MR AIETF—
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2% . B, 2/ \E B 1njE Jehovah's Witness)

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

HD-MTX/Vep/DEXA

DNR/VCR/PEG-ASP/DEXA +HIT

HT CY/HD-AraC/PEG-Asp

Neutropenic fever

Darbopoietin 500ug sc/3weeks
Iron, Folic acid, Oxygen therapy, TPN

Tranexamic acid
Vitamine K
| ' Dicinone

Hb <2 g/dl_for14days
J

Hb <5 g/dl_ for 41 days

Chojnowski K, et al. Transfusion 2016;56:2438-2442.




fiT #2308 LIN DAL TR (%)

Hb 5 g/dLLLFIZZ A EMIRIETAIEZ S
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(00)
o
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AN
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o

o

1877% LL L D Jehovah’s Witness
Be IOl LAY (n=2083)
Hb < 8 g/dL (n=300)

7.1-80 6.1-70 5.1-6.0 4.1-5.0 3.
(n=99) (n=56) (n=54) (n=3 (

A
)
TR DAEY OEE (g/dL)

Carson JL, et al. Transfusion 2002;42:812-818.
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Mount Sinai School of Medicine

Jehovah’s Witness 33244 . 391531
=SERIHMm: 244
=324 (AhiRH N, FIERGER)

Non-w | 1 )2 NAAS 12155

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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ONTra C, Ontario Transfusion Coordinators

[ 2002 Mo ;B ENZ TR + 2 E LR 25 R 58
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https://www.ontracprogram.com/
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(50% of time)
A—T A F—F— QEE Rk A2AVTDHE
(25% of time)

Q@TATIFLT—EDIR—I AU
(20% of time)

@iﬂliﬁiﬁ@]@% of time)

Freedman J. Transfusion and Apheresis Science 2014;50:32-36.
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ICU in St. Michael’s Hospital (univers

. BRER

— B MM AE : 14.6 + 6.5 mL/day
— JEHQIMAESS] : 8.7 = 4.4 mL/day

R 8

=
==

= AR I W B

DT A

ity of Tronto)

£13.3 = 7.3 mL/day
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WNERRE - $3,257,000 /1,3005 A

R B B 72 Al AT
A% BA B 72 Al AT
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FRIMERR KD A $10,521,450
e VEEERIAA: $39,467,900
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mamnBMTTREELLTS

HFZE (X100 %)

2,059 patients with CABG

FfiaTHb > 10 g/dL

.

F#BTHb =10 g/dL

FiiT&&EAE(8)

Zindrou D, et al. Lancet 2002;359:1747-174



A-SE BB DT EEITS

B4 Hb < 13 g/dL

T Hb < 12 g/dL VitB12- ERE R Z A M
D5k BN EE MRAEA~
VitB12-ERIT 5
/ QB HkE 1
SR Z S M / N
SEAE B8 F - 1R AFIA k=gl ©OFE-F=
HEIEE ZEENEA
EPO:]:X'—]'_' @%0)1“"_3,
cmonn an |4 [j
KT liEPo?x%‘L
(BATILERS)

Goodnough LT, et al. British Journal of Anaesthesia. 2011;106:13-22.
Goodnough LT, Shander A. Anesthesiology 2012;116:1367-1376.
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Patient Blood Management
(PBM)
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Preoperative hemoglobin assessment and optimization template*
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Preoperative tests
= Full blood count
= |ron studies? including ferritin

= CRP and renal function

Is the patient anaemic?

Hb <130 g/L (male) or
Hb <120 g/L (female)

\ 4
r N N
Fertitin <30 mcg/L2 [ Ferritin 30-100 mcg/L23 \ [ Ferritin >100 meg/L ]
. _J _J
&) it 5 0D 4 I 5 32
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Normal
v v A 4
r N
No anaemia: ferritin Iron deficiency anaemia Possible iron deficiency Possible anaemia of
<100 meg/L = Evaluate possible = Consider clinical .chronic dis.ease or
« Consider iron therapy* causes based on context Inflan:m ation, or ather
if antil:ipat{ed clinical findings « Consider haematology Lapse ‘ .
postoperative Hb o Beaes vl el o6 o e = Consider clinical
‘- . '
4 decrease s 230 g/L gastroenterologist presence of chronic context
= Determine cause an regardin idney disease, rena = Review renal function,
’\]-HIJ Determi d egarding Gl kidney di | Revi I functi
need for Gl investigations and advice MCV/MCH and blood
7 D = —v =, in\.'e‘s'tig'ations if ‘ their timin}g in relation o Eiemesaiil film
7/ ferritin is suggestive to surgery gastroenterologist » Check B12/folate
of lrnngeﬁ-:lency <30 = Commence iron regarding Gl levels and reticulocyte
meg/L therapy* investigations and count
their timing in relation + Check liver and
to surgery®

thyreid function
= Commence iron

= Seek haematolo;
therapy* &Y

advice or,in the
presence of chronic
kidney disease, renal
advice




Preoperative hemoglobin assessment and optimization template*
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8-10 1 2 1
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200mLEkID : Hb 12.5 g/dL
A00mLERID : Hb 13.0 g/dL
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200mLERID : Hb 12.0 g/dL
400mLERI0 : Hb 12.5 g/dL
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Take Home Message
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