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Unclassifiable complications of transfusion
Post-transfusion purpura
Transfusion-transmitted infection

Transfusion-associated dyspnoea

Autologous

Acute transfusion reaction

sallobaled | OHS

Transfusion-associated graft vs host disease
Alloimmunisation

Transfusion-associated circulatory overload
Transfusion-related acute lung injury

Hasmaolytic transfusion reaction
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B Cumulative to 2012
B 2013

Pathological reactions which may
not be preventabls

Probsbly or posably preventable
by improved practics and monitoning

Avoidable, delayed or undertransfusion

Anti-D immunoglobulin
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Handling and storage errors

Incomect blood component transfused

Advarss events causad by emor

500 1000 1500 2000 2500 3000 3500 4000

|
|



. Ao EFGEEL S

> R &4t E 6 5T

& 2 Mmifid

& B o

o MEFLHHK D

> R & B4R Hr fx AL P

B LA RE, BRBRAERAHHEMAR

R ARG nitikA R A LA oEFiboH K

R AR AHRARE. @BLER. VHABRHE &
ok sb 22 % K

n B Ak a

4,7 8,



ARMEhatgiang:k
vr AR Ao B W de sk (1998)

£2+z4: EANMAUEALSARITESE. « ; $+54: EXR
WhFRARE SHZ ARt $HELAEZHZEMN. « o AREH
ARt KGA I r

O W6 F 4 s # K4, 0% (2000)

Bl B RBRE PR, 2SR, BRER, HERLEZGH
Jﬁlo

F2E5UEAE NI R DERATREARZEH 0E S1E, EHS AR
G F i o Kfe i RAR PR K, €48 & 2 e ihdr %

OEFhMibEAoE Rl (2012)

% — é AmBEIANHEFAALEIE, Ktk ENFLEA D, £
Ko, REbFEA 22 FcERM T, BE (PEARLF EHK
—mf}%» ’ %‘li$ﬂ‘0%°€{ﬁwﬁk 6



A& L 2R %2

& B 4T B F K #Hr 6§ 57 3 Fo AP, AT 48 52 I
TR KA., AR L, 82 H G F K
BEx K FtatREG AT

sianin | ¥ (g items)
000 &2 =

Home | Join &ABB | Contact Us | Site Help Search m

About Meetings & Professional Standards & Resource Programs & Press
AABB Events Development Accreditation Center Services Room

Advancing Transfusion and
Cellular Therapies Worldwide

» 2012 AABB annual AABE > Meetings & Events > Annual Meeting & CTTXPO > Attendees > 2012 Annual Meeting & CTTXPO News
Meeting & CTTXPO
Mo Patient Care and Outcome Strategies Viewed from Several Perspectives: Part |
» Friday

» Saturday

X .ull—lr‘ =
. Because

hop on patient blood management (PBEM) were treated to a dr
the day s absolutely packed with valuable information, this

» Sunday

o reports.
» Monday P

Rationale for PBM

» Tuesday

HF‘H author of £
on par
ar l'ill]l’ll =

F‘}lD

» Blog

qun
y, the quality

[_n—‘l x'rll :x||_ 3
> and the prima

It can li:‘dul_b:‘ donor ex
least twofold.

1 illustrative examples:
litted infection. Hr—l ﬁrnum‘i

strated the concept of "as-|

Vamvakas den :
¢ of transfusion-related acute lung injury
that the combination of PBEM and rnuItin:n:xrr:pu:nr'xer|t jpher -
the ALARA risk.




TV TS VB
& o
& B A o 6 TR A 1 2 A
&5 & F K
& @ g 4R 1P

%k i %32



. L. = o\

B o~ f ® S
#on®, HEALNZTRAE. FL
Bk Xk 2. BEHKEZH4
2t 4 #h 3 (2 R B 69 R A 04 ik B 06 AT
06, AN GKRR.

£, 7T 8%,



A0 H g €4 4K M4

* 5

L

o5 FTRE
¥4 mik R

4,7 8,

10



12.

13,
14,

15,

17.

ISBT #& i & 3 /- 32 & 0
it T ERAAILERGLEE AT T AT
LEal T TR b TGR— hab
FLREFTARELEFRA LGRS
fo g ANKERR, Ao s S5 R4
FAALEBRATHRAZSULA LT X LKGRMER AL

1 6 & — A & ok 2

ATRPReLfdhltatagfE 2udtkta

73

18.
# 7 6 3 MR S AU o6 R oSk E AL TG

GERNEMRILAARFo AL IR R GA5 &S

A Code of Ethics for Blood Donation and Transfusion (26/3ISBT X 4 i#& it ; 4 @ #%4& 41



TV TS VB
® X, o~ Hir fn
& i R A% o 6 IR 2 A
&5 & F K
& @ g 4R 1P

&Lk g%



ok A, 6 TR A & A

RiBEBEHE, ZEBR2OH &g
JE Fo 1§ SE i (2 A & 69 R A, KA Sk
7| T o ok F 48 17



A K e it 6 IR
O 2 Sfate. @l A8 R HH

O fr.ém A0.2,3-DPG % #e, 48 4% i) @ PH T B
- A, 8 & L&

D¢ A A4 HKTHA2 %R 5 £275%
= f ok 4 & ¥ 330ml/min  (Hb50g/L) 8p <T i 2 = #%
RAEardi ¥ (250mi/min)

g #,F 1.39ml/gHb, afFarMIEa, 2HRERTE 20

ml /100 ml &; a4 & F5~6L; M4t f, &4 1000mli/min, #8424

#,% 49250ml/min
2 Bk fn 64 fn 46,50 £ 298% , 4 Sk f A T5%




&4t K oot G R 2 AR

O 4 ik £ 40 A0 4| & 9% 78
E % 15ml/%%% % ¥ 50 ml/ £

OAF B & B G 4| & %78
3% 7% 4950 %

i% ¥ 400 —-500 ml @ /%
(£ §F AAREH YL R]1200 %4, MF300Mafnbauara)

&, 77 4, 15



{; "55\‘5& }aﬁ’:ﬁ :
(w p<60g/L K/E # < A W38 A
Hb 80g-100/L K /& # < A &R 4%

Preoperative Hb | Proportion died by end
(g/L) of hospital stay (%)

0-60 8/13 (61.5)

61-80 3/9 (33.3)

81-100 0/18 (0)

>100 6/85 (7.1)

Carson J. et al. Lancet 1988;1(8588).727-9
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e \mlmw’.l 2zt Perioperative red blood cell transfusion.
: JAMA 1988; 260,
- Pracftice parameter for theuse of fresh-frozen
plasma, cryoprecipitate, and latelets. JAMA
1994; 271
Prudent strategies for elective red blood cell
transfusion. Ann Infern Med 1992; 116.
Practice guidelines for blood component
therapy. Anesthesiology 199684
Anemia, transfusion, and mortality. NV Engl J
Med 2001; 345:
Liberal or restrictive transfusion in high-risk
patients after hip surgery. N Engl ] Med
2011; 365.
% Therapeutic platelet transfusion versus
- '~ {'lf;" routine prophylactic transfusion in patients
I with haematological malignancies. an open-
label, multicentre,randomised study. Lancet
2012; 380:

WA CpD RED BLOOD CELLS

' Spiess, Ann Thorac Surg 2002;74
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NIH Consensus Conference 1988: Hb <70 g/L

American Society of Anesthesiologists 1996: Hb <60 g/L
Australasian Society of Blood Transfusion 2001: Hb <70 g/L

g )~ A8 Sy . 38 £

British Committee for Standards in Haematology 1992: PLT <10 X 10°/L
Royal College of Physicians, Edinburgh 1998 : PLT <10X10%/L
American Society of Clinical Oncology 2001: PLT <10X 10°

g, R $r f. 48 £E
NIH Consensus Conferencel984: Replacement of isolated factor defi ciencies,

reversal of warfarin eff ect, massive blood transfusion,treatment of TTP,
antithrombin 111 defi ciency, and immunodefi ciencies

British Committee for Standards in Haematology1992: Replacement of isolated
factor defi ciencies in which a specifi ¢ or combined factor concentrate isunavailable,
Immediate reversal of warfarin eff ect, acute DIC, and TTP



@ Blood Transfusion and the
Anaesthetist

Dr Dafydd Thomas
Section 7 Guidelines for transfusion of red cells

e Normally patients should not be transfused if the haemoglobin
concentration is abovelOg / dl

e A strong indication for transfusion is a haemoglobin
concentration below 7g / dl

e Transfusion will become essential when the haemoglobin
concentration decreases to 5g / dl

e A haemoglobin concentration-between 8 and 10 g / dl is a'safe
level even for those patients with significant cardiorespiratory.
disease.

e Symptomatic patients should be transfused.
£, FF %, 19
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Blood Transfusion Protocol at Stanford Surgery ICTU

Compiches: Suse= Brundage, MDD, MPH, Mommam Curst. MDD, Fockelle Dicear, MD), Falph Greco, BD | Daved Gregg. MO, Tob= MMorton,
KD, MFH, Tom C. Mguyen, BD. MFH, JefSey INorton, BD, Andrew Sheltom. MDD, Desid Spain, MDD, Mak Welion, MDD, MM Lancs
Tawama, BIS4.

Baclegronnd: Thars are divargs s ot the risks of aneevia and the be=aSts of blowcd Tansfasion in crtucally ill pacent:. Blood prodnios
are =ot withoot dsk, and oopescessary blood mrnsfirdon cozizibutes o incoeased morbidityr., cosbs, and, iz somoe stadies. mootality. In an offort
o prezoote decisioz consistency aznd meduce the momber of =appropriats blood ensfiissons, ez evidencad-besed pezshiaon goidaline shoald
b smplovad.

Indicatines: Ths major indication for EEC prodno: oreesfirson is fo prevent or omat symptoms of tisese brposma by amgmantizg the oxyesn
carrying capacrhy in blood

Frimciples: = Pabanis should be informned of caosfosion when possibls. = = the sefting of acets blooed loss, mapsfusion shoold oot be nsed
o sxpand vascular volome whan oxygesz carrying capacity is adequats

s In patient WITH acute blocd loss, consider RBC Transfusion if...

Acute Blood Loss Volume?
= = 20% of iotal blood volume, regardless of =
Hzt (MW = T0mlkyg im adults) 4-‘" Tramsiusa ||

= [N patient WITHOUT acute blood loss, consider RBC Transfusion if...

| Hematocrit Less Than 30572 |

/ Patients at risk for ischemia®
age = 85
histery of CTHF or CALD
history of stroke or TIA
history of heart vawve dseass

pma / Age and Hematocrit Criteria:
C Agpe = 40, Hot = 245¢

|| Transhuss || {iF of RESR), can foierals AWer NeEmahoonT)
Ape 40-85. Het < 275
Age = 65, Het = 300

|| Mo Transfusion ||

FEa
L] r—
/ Patient with signsfisymptoms of acute anemia?
|| Mo Transnheshan || C Symcope
Z Tachycardia
(if asymapromnanic]) (Ohder fan 40 s HR- 700, Younger than £0 s HiS=T230)

Angina’Dyspnea
Pulse Ommebry < 80% or P02 < ThmmHg
bdental status change

v ‘/ \! pra

([ o Transn=ion || || Transfuse ||




¢ |In patient WITH acute blood loss, consider RBC Transfusion if...

@ Acute Bleod Loss Volume?

1 » 20% of total blood volume, regardless of
Hct (NV = 70ml/kg in adults)

yes

Transfuse

¢ In patient WITHOUT acute blood loss, consider RBC Transfusion if...

Hematocrit Less Than 30%?
yes

. \

Patients at risk for ischemia?
O history of CHF or CAD
O history of stroke or TIA

O history of heart valve disease

* R

T

yes Age and

C Age < 40, Het < 24%
(if pt healthy, can tolerate lower hematocrit)
Age 40-65, Hct < 27%
Age > 65, Hct < 30%

Hematocrit Criteria:

no /
Mo Transfusion

(af asymptomatic)

2016/1:

\—\\-\ yes

Patient with signs/symptoms of acute anemia?

O Syncope

O Tachycardia

(Oider than 40 yrs: HR=100, Younger than 40 yrs: HR=120)
Angina/Dyspnea

Pulse Oximetry < 90% or Pa02 < 70mmHg

U Mental status change

no \‘ ¥es
Mo Transfusion Transfuse
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bloodless surgery
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Bloodless Liver Transplant
N=30

& ¥

LiEAEX(E4) aF- el RELSAF K
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Jabbowr N, Gagandeep 5, Mateo B, et al. Live donar bver
transplantation without blood peoduwcts: strateqies developed
far lehowah’ Witnesses offer broad application. Anin 5urg
2008 Au 240(21350-7.

. Jabbowr M, Gapendeep 5, Bramstedt KA, ot al. To do or not

o do: Iving donor hepatechamy in lehovah’ Witnesses:
singhe institution exparience of the first 13 resections. &m |
Transplant 2005 May 55k 1141-5.

. lanbowr M, Gagendesp 5, Thomas O, et al. Transfusion-frea

tachinigues in pediatric ive donor liver trensplantation. |
Pediatr Gastroenterol Kutr 2005 Aprd0id):521-3.

. Jabbour N, Gagandeep 5, Mateo R, Sher L, Ganyk ¥, Selby R

Transfusaon fres surgery: single instituSon expanence of 27
consacutive liver transplants in lehovah's Witnesses. | Am Coll
Surg 2005 Sep; 201{3):412-7.

. Jabour N, Gagendeep 5, Mateo R, Sher L, Seby R, Genyk

¥. Live donor liver transplantation in childeen—guideines for
transfusion free technigues. Hepatobiliany Panoeat Dis Int
200;65uppl 1157,

. lanbowr N, Gagandesp 5, Peilin AC, =t al. Recombinant human

coapuiation factor Wila in Jehovah's 'Witness patients underoo-
ing lfver Taraplantation. Am Surg 2005 FebcT 10201759,

. Strum E, Labbouwr N, Gagendeep 5, Selby R. Transplantation

in Jehaowaih's Witness population: bloodless surgerny allows op-
tions. Saminars in Anesthesia Penoperative Medicone and Fain
2004 Mar;23{1): b&-T0.
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What Is Patient Blood Management?

PROFESSIONAL DEFINITION:

Patient Blood Management (PBM) is the timely
application of evidence-based medical and surgical
concepts designed to maintain hemoglobin,optimize
hemostasis and minimize blood loss in an effort to

Improve patient outcome.

SOCIETY FOR THE ADVANCEMENT OF BLOOD MANAGEMENT
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SIXTY-THIRD WORLD HEALTH ASSEMBLY WHA63.12

Agenda item 11.17

21 May 2010

Availability, safety and quality of blood products

The Sixty-third World Health Assembly,

Recalling resolution WHAS58.13 on blood safety: proposal fo establish World Blood Donor Day
and preceding related resolutions since resolution WHAZ28.72 on utilization and supply of human
blood and blood products, which urged Member States to promote the full implementation of well-
organized, nationally coordinated and sustainable blood programmes with appropriate regulatory
systems and to enact effective legislation governing the operation of blood services;

Recognizing that achi
supply of safe blood comp
security of that supply are
transfusion requirements of t

Bearing in mind that voluntary and non-remunerated blood donations ean contribute to high
safety standards for blood and blood components, and being aware that the safety of blood products
depends on testing of all donated blood for transfusion-transmissible infections, and correct labelling,
storage and transportation of blood products;

Bearing in mind that patient blood management means that before surgery every reasonable
measure should be taken to optimize the patient’s own blood volume, to minimize the patient’s blood
loss and to harness and optimize the patient-specific physiological tolerance of anaemia following
WHO’s guide for optimal clinical use (three pillars of patient blood management):

Recognizing that excessive and unnecessary use of transfusions and of plasma-derived
medicinal products, unsafe transfusion practices, and errors (particularly at the patient’s bedside)
seriously compromise patient safety;

Concerned that unsafe and/or poor-quality blood products can render patients vulnerable to
avoidable risk if the blood programmes are not subject to the level of control now exercised by
experienced national or regional regulatory authorities;
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Optimize erythropoiesis Minimize blood loss

» |dentify, evaluate, and treat underlying
anemia

* Preoperative autclogous blood
donation

» Congider erythropoiesis stimulating

agants (ESA) if nutritional anemias
ruled cut/treated

PRECFPERATIVE

Refer for further evaluation if necessary

Time surgery with optimization of
erythrocyte mass (note: unmanaged
anemia is a contraindication

for elective surgery)

INTRAOPERATIVE

Manage nutritional/correctable
anemia [e.g., avoid folate deficiency,
iron-restricted erythropoiesis)

ESA therapy if appropriate

Be aware of drug interactions
that can cause anemia (e.q., ACE
inhibitor)

POSTOPERATIVE

Patient blood management. These principles applied in the perisurgical period enable treating physicians to have
the time and tools to provide patient-centered evidenced-based patient blood management to minimize allogeneic blood

Patient Blood Management

» Compare estimated blood loss with
patient-specific tolerable blood loss

* Assess/optimize patient’s physiologic
resere (e.g., pulmonary and cardiag
function)

* Formulate patient-specific managemant

plan using appropriate blood conservation
modalities to manage aramia

. Identillf;-p and manage bleeding risk
(pastfamily history)

* Review medications (antiplatelet, anticoagu-
lation therapy)

* Minimize iatrogenic blood loss
# Procedure planning and rehearsal

» Meticulows hemostasis and surgical technigues
* Blood-sparing surgical techniques

# Optimize cardiac output

» Optimize ventilation and oxygenation
# Anesthetic blood conserving strategies
» Acute normovolemic hemaodilution

# Evidence-based transfusion strategies

# Call salvage/reinfusion
* Pharmacologic/hemaostatic agents

* Maximize oxygen delivery
* Minimize oxygen consumprtion
* Avoid/treat infections promptly

¢ Monitor and manage bleeding

* Maintain normathermia {unless hypothermia
indicated)

* Autologous blood salvage * Evidence-based transfusion strategies

* Minimize iatrogenic blood loss

¢ Hamostasis/anticoagulation management

s Be gware of adverse effects of medications
(e.g., acquired vitamin K deficiency)

transfusions. ACE = angiotensin-converting enzyme.

Anesthesiology 2012; 116:1367-76

1373

L. T. Goodnough and A. Shander
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3 # £ Uncrossmatched Type-O Red Cells

Table 2 Safety of Uncrossmatched Type-O Red Blood
Cell (UORBC) Transfusion

Characteristic Data

Received UORBC 161
Acute transfusion reaction 0
Lived to repeat crossmatch and Rh-— 14
Female, received O- UORBC 4
Male, received O+ UOREBC 10
Developed alloantibodies 1

Richard P. Dutton, Diane Shih et al.Safety of Uncrossmatched Type-O Red Cells for
Resuscitation from Hemorrhagic Shock. J Trauma.,2005, 59(6): 1445-1449

UMSTC:5649+41 4| 45,8%(4524) #RBC,# #11%(504]) 4 4 % L @il 4 s “O

#1 RBC(Hess JR et al, Transfusion,2006,46(5))
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J Trauma. 2011; Alameda County Medical

Center, California. 2008 to 2010
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132 Emergency
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9 Received Rh
Incompatible Blood
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(3.1%) (96.9%)
I |
1 Delayed HTR from 1 changein
reactivation of JK alloantibody expression
antibodies of AntiLeA, AntiLeB
(0.8%) (0.8%)

(6.8%)

1 Male developed anti-
D alloantibodies

(11%)
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lmndb()()k of Transfusion MediCIne united Kingdom Blood Services 4th

Active bleeding or microvascular More bleeding expected Major bleeding source controlled
bleeding and and
and Abnormal coagulation screen Mo microvascular bleeding

Abnormal coagulation screen

Give blood components

FFP Initial adult dose 1520 ml/kg, i.e. 45 unils
of FFP

Cryoprecipitate Consider if fibrinogen <1 g/l
A pool of (3—6 g fibrinogen) may increase
fibrinogen concentration by 1 q/l

Platelets Initial adult dose of 250 = 10%. Should increase
circulating platelet count by at least 20 =< 109/
depending on other factors such as consumption,
recipient platelet antibodies, splenomegaly, sepsis

Further doses guided by lab resulis and clinical condition

Blood components not indicated

Anticipated massive transfusion

In patients such as those with ruptured aortic aneurysms there is often a severe consumption coagulopathy in addition to the
dilutional coagulopathy associated with fluid resuscitation.

It may be prudent practice to give FFP at an early stage to avoid the added complication of the development of dilutional
coagulopathy. The risks and costs of FFP used in this way are small compared to the risk of death or major morbidity from the

patients presenting problems. Such use should be according to locally developed protocols that specify regular monitoring of
the coagulation screen.
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