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Blood Transfusion Practice in a Beferral Cardiovascular Center in Tehran,

Iran; A Critical Point of View

Alireza Alizadeh-Ghavidel ; 7iae Totonchi *, Abedin Hoseini % Mohsen Ziyapifard * Rasoul

Azarfarin®

Cardiac surgery has the largest consumption
of blood products of any field in medicine
(10% to 15% of the US blood supply),

Overall 48% patients received at least 1 unit
of RBCs ranged from 33% to 74%,

Overall major infections (5.8%), Over 40% of
major infections occurred after hospital
discharge

More than 90 % of
patients received PC
and 54.9% transfused

FFP during or after

surgery.

Most of the
transfusions were

done after operation in
intensive care unit
(ICu).

Also, 20% and 17% of
the patients
underwent transfusion
of more than 6 units of
PC and FFP,

respectively
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Causes of Excessive Blood Transfusion

Patient-Related Causes
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REVIEW ARTICLE

Bleeding Complications Associated With Cardiopulmonary Bypass

By Richard C, Woodman and Laurence A, Harker
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In some hospitals more than 25% of all blood products

are dedicated to OH units
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Tabla 1. Various Causes of Bleading Aftar CFB
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In some hospitals

more than 25% of

all blood products

are dedicated to
OH units

|

Basic Information

v'The incidence of
reoperation for
hemostasis varies
in the literature,
ranging from 3% to
14%,with an
average of 6.2%

v Approximately
5%to 7%of patients
undergoing cardiac
surgery lose more

than 2 L of chest

tube drainage
during the first 24
hours
postoperatively

v'Up to 5-10%
require re-
exploration for
bleeding, resulting
in anincreased
length of stay and
higher mortality.
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Excessive microvascular bleeding after cardiac surgery can result in re exploration,
which has been shown to be associated with a variety of negative outcomes such as:

A 3-to 4- Strial prolonged longer
fold increase renal failure, sepsis, mechanical length of

in mortality, il e, ventilation stay

Stroke, short-term or long-term mortality
may be increased in cardiac surgical patients who receive transfusion




[
: Table 3: Incidence of adverse effects associated with allogenaic |
I red blood cell transfusions® I
[ Incidence per :
I Adverse effect transfused units :

[
I Infectious |
| Viral infection [
|  HepatitisA :2 0O 000 [
1 Hepatitis B 1:31 00" to 1:81 000 :
] Hepatitis C 111935 000 to 1:3 100 000 [
: HIV 1:2135 000 to 1:4 700 000
i HTLV ¥ H 111 Q00 000 |
I Bactenal contamination 1214 000 to 1:28 000 1
|  Parasitic infection 1:4 DO 000 [
I Prion disease Rare :
[ Honinfectious [
: Febnle nonhemoly tic reaction 1:500 I
[ Urticanal reaction 1250 to 1:100 I
I Anaphylactic reaction 1:23 DOD |
| Hemolytic transfusion reaction 19 000 [
{ I Transfusion-related acute lung 111 300 to 1:5 000 [
|  injury (TRALI) 1

Blood ti tegies to reduce the need .
oSl os b | Tramsfusion-associated 1:17 000 '
circulatory

(LT A wth MO MS: rahme A, Mo MD MSc, Robe r MOOM MY I I.a wa-.lmd ‘TAEI:I.I I
|  Post-transfusion purpura 1143 000 :

]
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The hemostatic system limits hemorrhage when vascular integrity is compromised and
includes several major components:

platelets

\Velg
Willebrand
factor (VWF)

Blood vessel
wall

fibrinolytic Coagulation
factors factors




Tablke 1 Hereditary vs. acquired defects after cardiac surgery [2]

Source of hemostatic defect (8)

Prevalence /incidence

Hereditary

Platelet disorders (e.g. abnormal adhesion or
aggregation receptors. storage defects)
Severe bleeding (i.e. as related to
adhesion or ageregation defects)
Mild bleeding (storage pool defects,
signal transduction defects)
Coagulation factor deficiency
Factor VIII
Factor IX
Factor X1
Factor VII
Factor ¥V, X
Afibrinogenemia, Dysfibringenemia
Factor X111

Factor 1l (prothrombin deficiency

Acquired with Extracorporeal circulation

Thrombocytopenia
=30 000 il
<100 000 pL™
Qualitative platelet abnormalities
Reduced TRAP-mediated activation in PRP
Reduced PAF-mediated activation in whole blood
Coagulation factor deficiency ( < 20% activity)
Hypofibrinogenemia (fibrinogen < 100 mg dL™")

One hundred and thirty cases described in the literature 0.4% of general
population and 8% of pts with history of bleeding/abnormal screening tests
< 1:1 000 000

Incidence unknown, less common than von Willebrand disease

1500010 000

1:30 000

1:1 000 000 or 1:50 (Ashkenazi Jewish births)
1:500 000

11 000 000

1:1 000 000

1:2 000 000

1:2 000 000

1.5% — 1:10 000

TRAP, thrombin receptor agonist peptide; PRP, platelet-rich-plasma; PAF, platelet activating factor.



Activation of
the coagulation

Fibrinolytic
pathway

Inflammatory
pathways

Dilutional
changes

Hypothermia

Perioperative use of various

anticoagulants, and platelet Postopertaive needs
inhibitors
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Perioperative changes in platelet count and function in
patients undergoing cardiac surgery
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Fobie 2 Number and Percent of Patents with Abnomal Platelet Function
Befoe CPE Afier CPB Post Dperation
ADP-induced aggregation 2B{TOM) IHEN) F2{B0%%)
Ad-nduced aggregntion A5(58%) INE) 31{TER:)
COL-induced aggregation 25(63%) 28(74%) 34{R5%)

Abbreviation: CPB, cardiopulimsmry bypass; ADP, Ademosine diplosphate; AA. Acd amchsdonis; Col, Collagen

Platelet count and platelet aggregation are reduced : : o .
: : Perioperative monitoring of platelet function can
during CPB. Our results emphasized the effect of : :
be considered as a bleeding management strategy

platelet dysfunctlon on mFreased postoperatlve o el @ PEh [0 EEmie
bleeding and transfusion requirements.




Mechanisms for excessive bleeding after cardiac surgery

/7

¢ Disseminated intravascular coagulation (DIC)

s Excessive fibrinolysis because of either primary or secondary fibrinolysis
(i.e. as related to CPB-mediated DIC and/or reduced fibrinolysis

inhibitors such as PAI1, a-2 antiplasmin)

¢ Decreased or denatured coagulation factors

¢ Platelet-related

Thrombocytopenia

Platelet activation/desensitization

Prolonged bleeding time

Decreased platelet reactivity to one or more platelet agonists
Loss of platelet glycoprotein receptors

Fibrinogen (Gp llb/ll1a)

von Willebrand Factor receptor (Gp Ib)

Platelet Degranulation (i.e. as demonstrated by release of BTG,
PF4, ADP)

Changes in platelet signaling/adhesion molecule expression
Hypothermia-related effects

Heparin-related inhibition

Heparin-related activation

Protamine-related platelet dysfunction




The universal definition of perioperative bleeding in

cardiac surgery (UDPB).

0: insignificant, 1: mild, 2: moderate, 3: severe, 4: massive

Severe: when sternal closure is delayed (left open or packed for hemostatic issues), or five to ten units of RBC or fresh frozen plasma
(FFP) have been transfused the patient after chest closure, to or the chest drains exceed 1,000 ml/12h or surgical re-exploration has
already been applied.

Massive bleeding occurs when more than ten units of RBC or FFP have been transfused, or drains exceed
2,000 ml/12h or when the administration of recombinant activated factor VII (rFVlla) was judged
compulsory to stop bleeding



Patient blood management

British journai of Anzesthesia 109 {1): 55-68 (2012) l% ,—\
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Patient blood management in Europe

A. Shander?®, H. Van AkenZ, M. J. Colomina?, H. Gombotz®, A. Hofmann?, R. Krauspe®, S. Lasocki?,
T. Richards3, R. Slappendel? and D. R. Spahn1?

The concept has been developed with more emphasis on preventative
measures and improving patient outcome.

PBM relies on three key strategies to achieve its goals:

D
|

Therefore, PBM requires a multidisciplinary, multimodal, individualized strategy
for avoiding and controlling blood loss, and to systematically identify, evaluate,
and manage anaemia
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2017 EACTS/EACTA Guidelines on patient blood @msmk

management for adult cardiac surgery

The Task Force on Panent Blood Management tor Adult Cardiac Surgery
of the European Association for Cardio-Thoracic Surgery (EACTS) and the
European Association of Cardiothoracic Anaesthesiology (EACTA)

Christa Boer (EACTA Chairperson)™'~ Michael 1. i‘b‘IeﬂHlem"".}Tilim Milojevic ',
Umberio Benedetio', Daniel Bolliger'~, Christian von Heymann'*, Anders Jeppsson'.
Andreas Koster', Ruben L. Osnabrugge', Marco Ranucei' . Hanne Berz Ravn'—,
Alexander B.A. Vonk'. Alexander Wahba', Domenico Pagano (EACTS Chairperson)™'

Even théitransfusion of 1 or 2 units of packed red blood cells (PRBCs) .
has been associated with a dramatic increase in morbidity, mortality

and costs in patients undergoing coronary artery bypass grafting
(CABG)




Predictors of bleeding, transfusion and reoperation in cardiac surgery

Advanced age

Preoperative

The female dual antiplatelet
gender therapy (DAPT)
use
small body Poor platelet

surface area function

N

Preoperative
anaemia




Surgeries associated with an increased risk of bleeding,
transfusion and reoperation

isolated |
surgery




Patients blood
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Preoperative :
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Maintenance of haemostasis and
minimizing blood loss

Iron deficiency anaemia

Meticulous surgical
haemostasis

Non-iron deficiency
anaemia (e.g. vit D or
folate deficiency)

Minimizing
haemodilution, e.g. by
MIECC

Fibrinogen level testing

Individual heparin and
protamine titration

Platelet function testing
in patients taking P2Y12
inhibitors or DAPT

Normothermia (>36°C)
and normal pH
(7.35-7.45)

Prevention of
fibrinolysis

Use of cell saver




Perioperative
treatment algorithms
for bleeding patients

Insufficient fibrinogen
levels (<1.5 g/l) or low
clot firmness)

Coagulation factor
deficiency (prolonged
clotting times)

Low platelet count
(<50*10%/1) and/or
antiplatelet therapy

Anaemia

N










Class |

Should be

considered

Class lla

* Aspirin should be continued in CABG

« Cell salvage, MUF and RAP should be
implemented

* Heparin level measurements should be
considered Wﬁﬂ"ﬂlﬂdﬁd heparin '




Massive Bleeding ?!

Severe or massive hemorrhage in cardiac surgery is an infrequent but
clinically significant event. Estimations vary considerably (2-10 %)

Depending on the definition of massive hemorrhage but are
nevertheless associated with high mortality

Failed or delayed treatment of a massive bleeding can result in
irreversible end-organ damage and MACCE

Mortality and significantly increased costs



What is massive bleeding?

According to the Hemostasis
Score,

Intraoperative massive
hemorrhage is present when The intermittent application
operating field blood loss of packing
exceeds 600 ml/h

When the chest drains poor
out >300 mL/h of blood for
two hours postoperatively

The PLASMACARD study defined

Excessive bleeding as abnormal diffuse or microvascular bleeding that
cannot be controlled by compression and electrocoagulation, necessitates
>two or three units of RBC transfusion or >400 or 600 mL of cell salvage

blood depending on patient’s weight

A postoperative drain output of >1.5 mL/kg/h for at least three hours or a
need for surgical reexploration for hemostasis during the first 48 hours.




[ Basic strategies for PBM ]

1- Dx & Tx of underline disease

Chronic Anemia

Coagulopathies

2-Rreduce Blood loss

Meticulous hemostasis

Antifibrinolytic

3- Protocol based Transfusion

Threshold of transfusion

Point of care

4- Autologous blood saving

Cell Saver

ANH



preoperabtive

- shosplbal
\Er‘i ! ”'""‘u—
e CANe Tedel

m“


https://www.google.com/imgres?imgurl=https://userscontent2.emaze.com/images/0cb45757-4495-4c22-8e73-ee93e4f4f20e/b8bb163f2062b7e70d1bb81c379d0d42.jpg&imgrefurl=https://app.emaze.com/@AZFLLWIF&docid=S6sIIH5Le3pHuM&tbnid=ZReWoNEPfWZe3M:&vet=10ahUKEwjN5KLtrLLhAhXC1uAKHVcKC5sQMwh4KBMwEw..i&w=470&h=310&bih=482&biw=960&q=preoperative&ved=0ahUKEwjN5KLtrLLhAhXC1uAKHVcKC5sQMwh4KBMwEw&iact=mrc&uact=8

Blood conservation strategies to reduce the need
for red blood cell transfusion in critically ill patients

Alan T. Tinmouth MD MSc, Lauralynn A. Mcintyre MD MSc, Robert A. Fowler MDCM MS

A=0ucing blood Loss associates ¢ Increase in hemoglobin level

with dizgnostic testing

Closed blood sampling Reduction of mtrogeric blood  « Elimmation of “dscard™ blood loss before testing
technigues lzss from diagnostic besting in patients with in-dwelling central catheters
« Reduced risk of bacterial contamination of
catheter hubs and blood-stream infections
Small-volume sample tubes Reduction of iatrogenic bloosd = Reduced blood [oss
loss from diagnostic besting
Point-of-care microznalkysis Reduction of @atrogenic blosd  « Short turnaround time for test results
loss from diagnostic besting « Reduced personnel time
Erythropoietin Increased production of red + Increase in hemoalobin level and possible
blood cells in bone marmoe reduced need for transfusion
» Pomsible reduction in mortalicy among trauma
patientst
Restrictive red blood cell Raised hemealobin threshold « Reduced need for blood transfusion without
transfusion trigger* for red blood cell transfusion increase in morbidity or mortality in most

critically il patients

RCT
RCT
Expert opimion
RCT

Expert opinion

RCT: meta-
analysis
RCT subgroup

analysis
RCT




Review
Preoperative recombinant human erythropoietin in anemic

surgical patients
Term G Monk

FProdesenr, Departimant of Snesthesicogy, Dube Unseregy Medcal Cander, Dudham, Nordh Camnlne, USA
Comespondence: Teern 3. Monk, Tesi MonksSdute sdu

Publizhed cnine: 14 Ame 2004 Critrcd Care 2004, BSupa| 2054 5-848 (DO 10,1 186 cc2B24)
Ths article | onkne i hilpclicclonm.comniconlen 8321545
L 20 Biched Ceriml Lid

recombinant human erythropoietin (FHUEPO)

is effective

facilitates .

: alone or with
Reduces collection of

] : other blood

transfusion preoperative )
: conservation

requirements autologous .
strategies in

blood

severe anemia

Surgeons should enthusiastically adopt available therapies that help to avoid transfusions and their

accompanying risks, conserve blood, and treat preoperative anemia, with the goal of improving surgical
outcomes.




FE R e L LR
Mor A ooff Thewr Aemenfen Svoaeis o Ever-Corporre’ Techmedngy

Cardiopulmonary Bypass in Patients With

Pre-existing Coagulopathy

Willizm D Bois, MBA., CCP; Junh Lin, PhD., CCP; Leonard Les, MD; Leonard Carardi, MDY
Wilson Ko, MDY Anthony Tortalaon, MG Karl Kreger, MDD, OO Wasne Isom, MDD

Mo York Frevhytenon Honbin' Well Cormall Meadton! Conter, Mew Kok, Sew Tork

FACTOR XII DEFICIENCY

HEMOPHILIA

IDIOPATHIC THROMBOCYTOPENIC
PURPURA (ITP)

PROTEIN S DEFICIENCY

SICKLE CELL DISEASE

PLATELET GLYCOPROTEIN (GP)IIB/

IIA INHIBITION

ANTITHROMBIN Ii1 (AT I1l) DEFICIENCY
HEPARIN-INDUCED
THROMBOCYTOPENIA (HIT)

CANCER

pre-existing coagulopathy in patients
undergoing open-heart surgeries, if not
recognized and appropriately managed,
can cause serious complications.

Management of patients undergoing cardiac
procedures should include a routine
coagulation work-up and a thorough past
medical history examination. If any of the
foregoing is abnormal, further evaluation is
warranted.



P reoperative

British journai of Anaesthesia 109 (1): 55-68 (2012) B A
Advonce Access publicotion 24 May 2012 - doi10.1093/bjafaes139

Patient blood management in Europe

A.Shander®, H. Van AkenZ, M. J. Colomina?, H. Gombotz*, A. Hofmann?®, R. Krauspe®, S. Lasocki’,
T.Richards?®, R. Slappendel?® and D. R. Spahn 10

1st Pillar 2nd Piliar Jrd Pillar
Optimise hasmopoiesis Minimise blood loss and bleeding Harmness and optimise tolerance
of anaemia




Intraoperative considerations
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Blood Management Issues: Getting Clots Together When You
Want Them

Darryl McMillan, CCP; Kieron Potger, MClinN., CCP: Joanne Southwell, BSc
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It is a team approach to “getting clots together” by all specialties who must be
diligent in their tasks at all stages of the cardiac surgical patient’s care and
recognize that hemodilution not only affects hemoglobin but also the factors,
fibrinogen, and platelets of the coagulation system.

In patients where excessive hemodilution has occurred and the transfusion of
homologous red cells are required to maintain the hemoglobin, should
consideration be given to the effects the dilution has also had on the
coagulation system?
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Blood conservation strategies to reduce the need
for red blood cell transfusion in critically ill patients

Alan T. Tinmouth MD MSc, Lauralynn A. Mcintyre MD MSc, Robert A, Fowler MDCM MS

Table 1: Summary of clinical recommendations and evidence base for Blood conservation strategies o reduce the need for blood
transfusions in critically itl patents

Strategy

Machanism of action

Potential benefits and advantages

Evidence base

To reduce acwte blood loss
A nONDNnoLyTic agents

Tranexamic ackd or
epsion aminoCcaproic acid

& protanin

Desmopressin

Recombinant activated
factor Wil

Artificial oxyeen carriers
Imodified hemoalobin
substitutes, perfluonscarbons}

Postoperative blood recoveny
techniques (c2ll =alvaae]

Improved hemostasis

Improved hemostasiz

Improved hemostasis from
increased factor Wi and
wvon Willsbrand levels

Improved hemostasis

Increased coygen transport
witheoart blood transfusion;
increased ability to perform
acute normovolemiac
hemmodilution

Reoum of biood collected in
surgical drains

Reduced =k of recurrent bleeding and death
assoCiated with gastrointestinal bleedingt

Reduced n=k of perioperative bleseding and need
for reoperation in @rdiac surgsry patients
Under irvestigation for use m trauma patients
Reduced rsk of penoperative bleeding and need
for reoperation in cardiac surgery patents
Reduced rish of biseding in patients with
congenital coagulation defects (platelst
dysfunction, von Willebrand™ s disease, mild
hemophilia &) and those with renal failure

Po=sible benefit in selected cases refractory to
standard surgical and medical treatment

Po=sible reduction in need for transfusiont
Prolonged shetf-life

Products can be sbored at room temperature
Mo risk of disease transmiesseon

Mo immunologic effects

Reduced need for pericperative blood
transfusion in orthopsdic surgeny but oot in
cardiac surgeny

Meta-analysis
Meta-anabysis

Meta-analysis
Observational
shudies

Case reports;
& pert opinion

RCT

Meta-analysis



COMPLICATIONS
AHEAD

Table 2: Potential risks and disadvantages associated with blood conservation strategies

Strateqy Potential risks and disadvantages
Antifibrinobytic agents » Thrombosis

« Possible increased risk of death with use of aprotimin
Desmopressin « Thrombosis
Recombinant activated factor VI « Thrombosis

« Mo benefit with routine use in cases of trauma or
massive bleeding
Artificial oygen carniers (modified » Short half-life
hemoglobin substitutes, perflucrocarbons} « Interference with laboratory measures with use
of hemoglobin substitutes
» Yasoreactivity with use of hemoglobin substitutes

» Use of 100% ayaen to provide effective aeyeenation
with use of perfluorocarbons may cause lung injury

Postoperative blood recovery technigues « Limited applicability to most critical care patients
[cell sabvage) « Reduced quality of reinfused blood {hemolyzed,
diluted, cytokines [e.g., interieukins])
Reduction of blood loss associated
with diagnostic testing
Closed blood sampling techniques » Retrograde arterial embolization
Small-volume sample tubes « Potential for insufficient volume for diagnostic testing
Point-of-care microanatysis « Yarfable accuracy and precision (need for ongoing
quality assurance and calibration)
Erythroposetin » Thrombosis
Restrictive blood transfusion trigger « Possible risk of death among patients with active

rardiac disease




A phase 2 prospective, randomized, double-blind trial comparing
the effects of tranexamic acid with ecallantide on blood loss from
high-risk cardiac surgery with cardiopulmonary bypass
(CONSERYV-2 Trial)

Paula M. Bokesch, MD.*! Gabor Szabo, MD.* Ryszard Wojdyea. MD. 9 Hilary P. Grocot. MD, FRCPC #
Peter K. Smith, MD," C. David Mazer, MD, FRCPC ® Santosh Vetticaden, MD, PhD,"
Alistair Wheeler, MID.® and Jerrold H. Levy, MD, FAHA"

The Jowmal of Thorwcic and Cardisvascular Surgery = May 20012

High-dose tranexamic acid was more effective than the low
dose in reducing blood loss.

The high dose of tranexamic acid used in this
trial was 30 mg/ kg/loading dose
and continuous infusion at 16 mg/kg/h.
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Safety and Efficacy of Caproamin Fides and Tranexamic Acid Versus
Placebo in Patients Undergoing Coronary Artery Revascularization

Alircra Alixadeh Chavidel', Ziwe Togeachi’, Mitra Chitsaann™, Maziar Cholamiponr Deduki',
Farshid Jahil’, Fartborr Faesad®, Maral Herati®

Hoart Yalve Dhisoine Besooach Centrr, Baotr Ca

T, o

2 Toonn Uaversmy of Modaal SO rar

300 adult CABG patients.

Tairhe L. ARogan: D0d product Sons e

Ropwt Candiorvsacdiar Mediod ard Beossarch Cormnr, lrsn Universty of Sedhod Schem = = =
Ramaradh o Akron Govserad Hoapaul. bas Undvessiny of Madical Somooe e L] Comirnl o TEA . mardrid
2= E v oantrol
R T, L] o i, e e EFwmame r
ranphiLrsi FEELL gl S ESd e |® T LR ier gyt & S BT id
= Furmg (LS R LT (LAFENE
- Cpwtarian PR il =) 17 TRk i ol il PR
i [CER T ] (LR R
wa Flanriebn ipuy| 2k 10 i LB Ly | 2 5} =] e
(S RErNT ] WA LTH
«a i FRE 110 (REAAL WELEE LREE1E LT (R L PR B
. o L L1 ] [EHET L MY A A = LI AL PR 1B
=
e Ll - I!.l'.-ﬁ-l:._lll II'-.-I.- 181 F 1} .l:-!-'-| A (10 E.II' .H.?'. (il .M.'
= : Huamrkriee FERTy Iphsl LTEAT] B TR LI | faks 1 2 0 k] 1EYY
. IeENig U [ILS RS R 1] [N RER_F
4 Ty EY ipiii 150 AFE] (LR | LEE Y [ MR ] [
. | ' 1 CE i ] ] PR3-
Fapesar=en F e B (] B iRl B el ] ] PR T (SR
(Lt CIS-LAL) LY
FRILLILG [ TRt ] 103 LE0SS Al QU iDL [ 2R L b a"
Figure 1. Post-cpecadive rediasinal Blesding jmijin e 3 shudy faaat e e e N e
s @i M el 24 houfa it G i s T
Iu:--\:-\.-":-'l.l. ":'.a-'_': il X I|J'.I|EI_'_ A= (LT bl r-:\l: i Te |
Table 3. Post-operative madiastingl bleading in the ¥ study groups
i Caproamin TEA ve Caproamin Fides
MMediastimal Caproamin Fides Control P 5 ™ P
i Fidaa wi. eantral canatiral v, THA
Bleading [mL} [n=100])
P F i
& hoairs A0 [100-400) I50[000-337.5) O00z® n.ong® 029 o.ocat
12 haurs 200 T150-400) A500 200-E00) 450[250-637 5] (0] ® “0.00a * 010 EENE b
24 hourg 335 200-550) A58 312-500) RSN Z50-868,75 L0 ® k00" (18 L) L *

the blood saving effects
revascularization.

In conclusion, Caproamin Fides seems to be superior to TXA regarding
in patients undergoing coronary artery
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The Effect of Antifibrinolytic Prophylaxis on
Postoperative Outcomes in Patients
Undergoing Cardiac Operations

Abhinav K0u11, Victor Ferrarisz, Daniel L. Davenpﬂrtﬁ, Chandrashekhar Ramaiah®

"Wniversity of Kentucky College of Medicine, Lexington, Kentucky, LISA bt Sery 2012:07:34-42
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Original Article

Epsilon aminocaproic

acid reduces blood transfusion and

iImproves the coagulation test after pediatric
open-heart surgery: a meta-analysis of 5 clinical trials

Jun LuY, Haoyu Meng?”, Zhaoyi Meng®, Ying Sun?, John P Pribis*, Chunyan Zhu*, Quan Li*"

Study or Experimental Control Rigk ratio Rigk ratio
subgroup  Events Total Eveats Total Waight M-H, fixed, 95%C M-H, fixod, 95%CI

A 2013 2 38 4 37 186% 048[009 250 i}

Roo BH 2000 5 85 5 85 204%  1.00[0.30.3.33 —

Sandeap 2000 2 80 N 80 385%  0.24[006 1.05) ==

Sandeep 2004 2 5 6 50 245% 033[007. 157

Total (95%C1) 233 252 1000%  0.45(0.23,0.92) ->

Total events " 26 A oo ' —
Hoterogenedy. Chr® = 2.56, of = 3 (p = 0.47); I = 0% Fanqs sapavvats  Favpss comrst

Tost for averal eflect: Z = 219 (p = 0.03)

EACA is a good choice for the prevention of postoperative blood
transfusion following pediatric cardiac surgery.
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Autologous Versus Allogeneic Transfusion in
Aortic Surgery

A Multicenter Randomized Clinical Trial

Julan G L Wong, FRCS, Fancesco Torsla, FRCS, Serah L Heynes, P, Birsteen Defrgmiple, BSe (Hons),
Bndreye J. Mertimer, FRCA, and Charies M, MeColum, FRCS on behalt of the ATIS nvestigators

From the Academic Supeny Und, Vithanshaws Hosoifal, Mancheshar, Linded Kingaiom

To evaluate the efficacy of acute normovolemic hemodiliuton
(ANH) and intraoperative cell salvage (ICS) in blood-conservation

Both ANH and ICS were safe and reduced the allogeneic blood
requirement in patients undergoing elective infrarenal aortic surgery.




Shien et al J Tronsi Med (2076) 14:220
DO 10.1186/51 206701 5-0086-6 JDL.ITTIEI of

Translational Medicine

Impact of intra-operative cell salvage @

on blood coagulation in high-bleeding-risk
patients undergoing cardiac surgery

with cardiopulmonary bypass: a prospective
randomized and controlled trial

Sheliang Shen'™, Jun Zhang', Wenyuan Wang', Jiayin Zheng® and Yihong Xie*

Conclusion
Our preliminary data support a proposal that intra-operative Cell Salvage

could impair blood coagulation in the scenario of high-risk-bleeding cardiac
surgery with CPB.




Surgery lor Acquired Cardiovascular Disease Murphy el al

The Journal of Thoracic and Cardiovascular Surgery « July 2005

Safety, efficacy, and cost of intraoperative cell salvage and
autotransfusion after off-pump coronary artery bypass
surgery: A randomized trial

G. J. Murphy, MD, FRCS.® C. S. Rogers, PhD,® W. B. Lansdowne, BSc, |. Channon, BSc,” H. Akwair, MRCS?
A Cohen, FRCA,® M. Caputo, MD.? and G. D. Angelini, MO, FRC3?
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Sixty-one patients undergoing OPCAB surgery were prospectively randomdize to
autotransfusion (n 30; receiving autotransfused washed blood from intraoperative cell
salvage) or control (n 31 receiving homologous blood only as blood-replacement
therapy)

In conclusion, intraoperative cell salvage and autotransfusion in OPCAB surgery is

associated with a modest clinical benefit, without increased risk to patients or
significantly increased costs.

As homologous blood becomes more expensive, the relative cost-effectiveness of this
technique will increase.
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The Efficacy, Safety and Cost-Effectiveness of
Intra-Operative Cell Salvage in High-Bleeding-Risk
Cardiac Surgery with Cardiopulmonary Bypass: A
Prospective Randomized and Controlled Trial

¥ihomgs ®ied, Shediamg Shend | Jun Phanp®, Wenvwan Wang?, llavin Zhengl

Table I: Patients' basal and operative characterestics
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Table 2: Perioperation allogeneic blood transfusion

Variable Group C5 Group C F value
(n=72) (n=69)
EEC
proportion 27(37.5) 52(75.4)
quantity (T} 201(2.75) 5.39(3.28)
FFFP
quantity (ml) 113.9(202.7) 133.3(220.6)
proportion 14(194)) 14(20.3)
FLT
quantity (U} 197(3.57) 1.91(3.42)
proportion 16(22.2) 13(18.8)

Data are presented as mean (SD) or number (percentage).

Table 3: Costs of transfusion- related
Variable Group T35 Group C P value
(n=72) [(n=09)
Autologous blood transfusion 2439 0
Allogeneic blood transfusion
REC 45.7(54 3) 122 7 (65.6) <0.001
FFF 14 8 (37.5) 173 (32.4) 0.825
PLT 56.1(31.5) 544427 0.978
Total (RBC+ FFP+ PLT) 116.6 (140.8) 194 4 (152 4) 0.002
Tatal blood transfusion 360504080 10440504 000]
Total hospital 167253 (2271.7) 161422 {25723) 0.211

Conclusion: Intra-operative CS in high-bleeding-risk cardiac surgery with CPB is

effective, generally safe, and cost-effective in developed countries but not in
China
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Autotransfusion Management During and After
Cardiopulmonary Bypass Alters Fibrin Degradation and
Transfusion Requirements

Alice E.C. M, Wictferink, Bsc, EKP:® Patrick W. Weerwind, PhIDD:t Waander van Heerde. Phil;t
Steven Teerenstra, PhDd Luc Novez, MD, PhD:7 Ben E. de Pauw, MD, PhID:g
Rene MH.T Browwer, MDD, PhD¥

Table 2. Postoperative transfusion requirements in the control
(A) and intervention (B) group.

Group A
(n = 15)

No transfusion 5(33%) 7(47%) &
At least one PRC 10 (67%) : 8(54%) :
At least two PRC 7 (47%) s 2 (13%)*:

Autotransfusion management during and after CPB suppresses early
postoperative fibrin degradation
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The "benefits” of the mini-extracorporeal circulation in the minimal @: s
invasive cardiac surgery era

Nikolaos G. Baikoussis (MD, PhD)%*, Nikolaos A, Papakonstantinou (MD)?,
Efstratios Apostolakis (MD, PhD)"

4 Cerdiar Sargery Departmend, st Mintuniise Mortowns, Parts, 75074, Franoe
b Crdior Sergery Department, baniives Dndversing. Sobool of Medicing, loanmiag, 45500, Greece

Mini-extracorporeal circulation (MECC) constitutes a novel miniaturized cardiopulmonary bypass (CPB)
circuit, heparin-coated and primed with aprotinin. Its membrane oxygenation is similar to conventional

cardio-pulmonary bypass (CCPB), but it is a completely closed-volume system due to the lack of the
venous reservoir which has been removed.

In @ mini circuit, the reservoir is the patient himself. Consequently, air entering the venous cannula is
avoided. Nevertheless, the capabilities of MECC have been expanded either by the inclusion of a suction
device that is only activated on direct contact with liquid in some circuits or by postoperative
autotransfusion of the wrecked erythrocytes by a separate suction device with a cell-saver.

Although the tubing diameter is similar between the two systems, the tubing length of the MECC is
around half that of the CCPB, resulting in the restriction of priming volume




MECC circuits, despite their accompanying
risks, provide a safe procedure to perform
CABG, decreasing the postoperative CPB-
associated morbidity thanks to the
restriction of SIRS, with potential
improvement in clinical outcomes.

The endothelial damage, the granulocyte
sequestration, and its activation are much
lower since the artificial surface is smaller .

Furthermore, a miniaturized circuit leads to
less hemodilution and less bloodloss than
conventional CPB and as a result, less blood
and blood products requirements .

Nevertheless, similar quantities of air in the
MECC circuit, entering the venous line
through suture holes at the venous
cannulation point, are able to stop the
function of the pump or induce
embolization .




wooall Duration of deep hypothermia

Article

meswer  Uring aortic surgery and the risk of
=ty Perioperative blood transfusion

Michael Mazzeffi', Michael Marotra, Hung-Mo Lin, Gregory Fischer

Cepartment of Anesthesiology, Mt. Sinai School of Medicine, Cne Gustave L Levy Place, Box 1010, NY 10029,
'"Anesthesiclogy, Emory University Hospital, 1364, Clifton Rd. NE, Atlanta, GA 30322, USA

The relationship
between deep
hypothermia
duration and

perioperative
bleeding is
dependent on CPB
time.

Annals of Cardiac Anaesthesia ® Vol 154 e Oct-Dec-2012

For surgeries with
short CPB times
(120 to 180
minutes),
prolonged deep
hypothermia is
associated with
increased post-
operative bleeding,
as estimated by
RBC transfusion.

For cases with
longer CPB times
(300 to 360
minutes), there
appears to be no
relationship.




1- Aortic surgeries:
» In aortic root surgeries with no specific source but
continuous oozing from suture lines
» In paticnts with aortic dissection to sepport suture
lines

» In clderly patients to support the suture lines

4 Caniragns Theras Ars, 2004 W2F, 51-50
ol B 5 e i 20 14 00
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Origieal Antide
Haemostatic Role of TachoSil Surgical Patch in Cardiac Surgery
Alirem Alizedeh Glhavided”, Valda Mirmesdagh', Mloafar Sl Matir Gliolaskposs Deho ki

1- CABRG cases:

» In patients suffering from minor bleeding from
distal graft anastomosis especially in cases with deep
coronary arteries who need to get their fat tissue or
myocard dissected in order to gain access bo coronary
arteries
In cascs with extensive coronary enderctomy with
long segment anastomosis with ooxing from swture

lines which inm these cases an extra suture is more
harmful than useful in order to control the bleeding

'Hisier Wales Disease Bewanch Ceiler, Bajaks Candlovisoubar Medical & Rewsarch Cealer. Lran Uniersity of BMledical Sdences. Telnm
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Methods: Forty-two patients scheduled for open heart surgeries, were entered to this study from due to tissue inconsistency

August 2010 to May 2011. After primary haemostatlc measures, patients divided in two group: In some coronary patients with small or poor run-
based on surgeons judgment. Group A: 20 patients for whom TachoSil was applied and groug off coronary arteries especially in diabetic patients
B: 22 patients that conventional method using Surgicel (13 patients) or walt and see method (t with minor bleeding from the head and/or the heal

cases), were performed in order to control the bleeding. In group A, 10 patients were male with af srnstomoss which sddibial mibes can lead 1o
mean age of 56.95+15.67 years and in group B, 9 cases were male with mean age of 49.95+14.41
years. In case group 70% (14/20) of the surgerles were redo surgeries versus 100% (22/22) Ir
contral group. 3-Velve surgeries:

» [In patients with severe Tricuspid regurgitation (TR}
and enlarged right atrium with thin wall especially
in redo surgerics in which control of bleeding from
suture lines with the aid of extra sutures is hardly

Tatsiy 2. Ira-ppecalivr Characiensics possible
In cases suffering from Tricuspid valve discase and

narrowed anastomosis

WiITA DijRin T Givaip & el frop B et P abin
5 concomitant liver dysfunction with bleeding from
— = == == suture lines in spite of managing the coagulative
N P st 0| frud B 411214 L1 disorders
T E T el an I (CRE ]
Wew FIT { Wwran 2500 1M e A1 b 4-Crthers:
Thpesurion Thvee (AASaiSE] M7 4T3 21533433 56 D8 . 1“ Fﬂﬂ'-'m_“ MWE redo cardiac  surgerics
(P T (M0} A Al i with de-epithialized cardiac surface because of the
decortication and punctuated bleeding through the
LTH Thraee | Wi 5000 Sl B 0rn Gl Ll [k R LR L]

surface of the heart

In cases with constrictive pericarditis who are
undergoing  pericardectomy  and  experiencing
punctuated  bleeding due to  adhesion  and

PL Fasked Coll, FRF. Fresh Frooen Plasma, LT, Flaleied, 0P8 Camdo puinorany pass, ADNC Agric moss (lampmg




Irtracperative

1st Pillar
Optimise hasmopoiesis

2nd Pillar
Minimise blood loss and bleeding

3rd Pillar
Hamess and optimise tolerance
of anaemia




Postoperative Care
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Comparison of structured use of routine laboratory tests or near-
patient assessment with clinical judgement in the management of
bleeding after cardiac surgery

M. 8. Avidan' **, K. L. Alcock”, J. Da Fonseca®, J. Ponte?, J. B. Desai?, G. 1. Despotis’ * and
B. J. Hunt®
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Conclusion.
Following algorithms based on point of care tests or on structured clinical practice
with standard laboratory tests reduces the

transfusion of PRBCs and blood components after routine cardiac surgery, when
compared with clinician discretion.
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CLINICAL PRACTICE
Poiing-of-care congubation testing and {ransfosien algoriihons
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Conclusions

rea— The benefits of POC testing in surpical patients include
g rapid turmaround omes and specific measurements of hae-
e mostasis  defects that can direct therapy. The use of
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Fig 2 The signature ihromboclpsogroph troing 15 shows here with
perameters labelled Sec e for further details,

There are five parameters to the TEG tracing that measure different stages of
clot development:

R, K, a angle, maximum amplitude (MA), and MAGO.

In addition, clot lysis indices are measured at 30 and 60 min after MA (LY30 and
LY60). Normal values vary depending on the type of activator used.
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-The R value is a measure of clotting time (CT) which is the period of time from the start of the
test to the initial fibrin formation.

-The K value is the clot kinetics measurement of the speed to reach a specific level of clot
strength: the time from beginning of clot formation (the end of R time) until the amplitude
reaches 20 mm.

-The a angle is the angle between the horizontal line in the middle of the TEG tracing and the
line tangential to the developing ‘body’ of the TEG tracing at 2 mm amplitude. The a angle
represents the acceleration (kinetics) of fibrin build up and cross-linking (clot strengthening).

-The MA reflects the ultimate strength of the clot which depends on the number and function of
platelets and their interaction with fibrin. The MA is the parameter most frequently measured
because it correlates with platelet dysfunction in cardiac surgery.

-LY30, or the lysis index at 30 min after MA, is increased with fibrinolysis.
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RESEARCH ARTICLE Open Access

Comparison of three point-of-care testing devices
to detect hemostatic changes in adult elective
cardiac surgery: a prospective observational study

Aurora Espinosa'”, Roar Stenseth™, Vibeke Videm'” and Hilde Pleym™

In conclusion, TEG and RoTEM can be used to detect postoperative hemostatic
changes following cardiac surgery, whereas the Sonoclot seems to be less suitable,
at least in patients without grave hemostatic changes.

Variables from TEG, RoTEM and Sonoclot may be useful to monitor fibrinogen levels.
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Why does a point of care guided
transfusion algorithm not improve blood
loss and transfusion practice in patients
undergoing high-risk cardiac surgery? A
prospective randomized controlled pilot

study

Lefrman
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Routine PoC coagulation diagnostics do
not seem to be beneficial when actual

Conclusion: Blood loss via chest tube
blood loss is low. High risk procedures

drainage and transfusion amounts were

might not suffice as a sole risk factor for

not different comparing PoC- and central
increased blood loss

lab-driven transfusion algorithms in
subjects that underwent high-risk cardiac
surgery.
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cardiac surgery SISAGE

Alireza Alizadeh Ghavidel', Zia Toutounchi®,
Farshad Jalili Shahandashti® and Yalda Mirmesdagh'

Four hundred patients (296 males and 104 . i PefilE s WErS d'V'd?d 11D 2 GRE]26:
Blood samples were obtained for ROTEM group 1 was patients with no abnormal
females, mean age 60.89 years) scheduled

. : testing before surgery and 30 min after postoperative bleeding and group 2 was
for first-time coronary artery bypass graft . . . :
: heparin reversal. patients who required reexploration for
surgery were prospectively enrolled. : :
abnormal postoperative bleeding.

Conclusion: Measuring coagulation factors by ROTEM both before surgery and after heparin reversal can
identify patients at increased risk of postoperative bleeding.
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Thromboelastometry in Adult Cardiac Surgery:
Cohort Study and Systematic Review
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Two studies found a good predictive value, whereas the other 9 studies showed a
poor predictability for major postoperative bleeding after cardiac surgery. The
overall negative predicting value was high.

Thromboelastometry does not predict which patients are at risk for
major postoperative bleeding
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Blood Product Usage
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TEG-Directed Transfusion in Complex Cardiac Surgery: Impact on
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Intotal,681patients were identified, 370 in the

pre-TEG period and 311 patients post-TEG
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Mean units of red blood cells, plasma, Mean units of all blood products in the

and cryoprecipitate were significantly Use of platelets was reduced but did perioperative period and over the
reduced after TEG was implemented not reach significance. entire stay were reduced by
(all, p<.0001) approximately 40% (both, p <.0001).
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The potential for bleeding in patients undergoing cardiac
surgery represents an ongoing problem for clinicians.

The increasing use of anticoagulation and antiplatelet agents
creates a need for multiple pharmacologic approaches and are
potential problems in managing surgical patients.

Meticulous surgical hemostasis has a crucial role in PBM

Multidisciplinary protocol based individualized blood product
transfusion seems mandatory

Antifibrinolytics may have an important role in hemostasis and
limitation of transfusion

Point of care (POC) tests of hemostatic function can facilitate
the optimal management of excessive bleeding and reduce
transfusion
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