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A value of 6.0 makes a lot of sense as a lower limit
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Intra 2 -operative \Anaemuia: In
cardiac:surgery = NanJW

Intra-operative Hb in relation to the composite endpoint in non-transfused non-
Jehovah's witnesses (n=20207)
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' TRANSFUSION PRACTICE

&= An update on mortality and morbidity in patients with

very low postoperative hemoglobin levels who
decline blood transfusion

Aryeh Shander, Mazyar Javidroozi, Sajjad Naqvi, Oshuare Aregbeyen, Mustafa Caylan,
Selma Demir, and Anna Juhl
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Impact of Preoperative Anemia on ‘
Outcome in Patients Undergoing Coronary
Artery Bypass Graft Surgery

Cristina Tudor, Stephanie A. Snyder-Ramos, Patrick Moehnle, and Dennis T.
Mangano

Circulation
Volume 116(5):471-479
July 31, 2007
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Incidence of different noncardiac outcomes for all patients vs preoperative hemoglobin level ‘
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Anemia - conclusions

¢ High physiologic tolerance
¢ M&M increase iIf Hb <5 -6gr%

¢ Relative Hb decrease relevant

¢ Preop anemia impacts on M&M

¢ Less tolerance in coronary disease
Brain & kidney most at risk
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The=Good,the Bad and
the= Ugly

¢ Blood conservation
Anaemia & Blood Loss
Transfusion
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Variation in Use of Blood Transfusion
in Coronary Artery Bypass Graft Surgery

Elliott Bennett-Guerrero, MD

Yue Zhao, PhD

Sean M. O’Brien, PhD

T. B. Ferguson Jr, MD

Erie D. Peterson, MD, MPH

James S. Gammie, MD

Howard K. Song, MD, PhD
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Context Perioperative blood transfusions are costly and have safety concerns. As a
result, there have been multiple initiatives to reduce transfusion use. However, the
degree to which perioperative transfusion rates vary among hospitals is unknown.

Objective To assess hospital-level variation in use of allogeneic red blood cell (RBC),
fresh-frozen plasma, and platelet transfusions in patients undergoing coronary artery
bypass graft (CABG) surgery.

Design, Setting, and Patients An observational cohort of 102470 patients un-
dergoing primary isolated CABG surgery with cardiopulmonary bypass during calen-
dar year 2008 at 798 sites in the United States, contributing data to the Society of

JAMA, 2010;304:1



Variation in Use of Blood Transfusion
in Coronary Artery Bypass Graft Surgery
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Variation in Use of Blood Transfusion
in Coronary Artery Bypass Graft Surgery

Elliott Bennett-Guerrero, MD
Yue Zhao, PhD

Sean M. O’Brien, PhD

T. B. Ferguson Jr, MD

Erie D. Peterson, MD, MPH
James S. Gammie, MD

Howard K. Song, MD, PhD

ATIENTS WHO UNDERGO CAR-

diac surgery receive a signifi-

cant proportion of the 14 mil-

lion units of allogeneic red
blood cells (RBCs) transfused annu-
ally in the United States.' Numerous ob-
servational studies in patients who un-
derwent cardiac surgery have shown an
association between RBC transfusion
and adverse outcome, including mor-
bidity, mortality, resource utilization,
and quality of life.*” To date, no large
randomized trials of transfusion thresh-
olds have been conducted in cardiac
surgery to our knowledge to address
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Context Perioperative blood transfusions are costly and have safety concerns. As a
result, there have been multiple initiatives to reduce transfusion use. However, the
degree to which perioperative transfusion rates vary among hospitals is unknown.

Objective To assess hospital-level variation in use of allogeneic red blood cell (RBC),
fresh-frozen plasma, and platelet transfusions in patients undergoing coronary artery
bypass graft (CABG) surgery.

Design, Setting, and Patients An observational cohort of 102470 patients un-
dergoing primary isolated CABG surgery with cardiopulmonary bypass during calen-
dar year 2008 at 798 sites in the United States, contributing data to the Society of
Thoracic Surgeons Adult Cardiac Surgery Database.

Main Outcome Measures Perioperative (intraoperative and postoperative) trans-
fusion of RBCs, fresh-frozen plasma, and platelets.

Results At hospitals performing at least 100 on-pump CABG operations (82 446 cases
at 408 sites), the rates of blood transfusion ranged from 7.8% to 92.8% for RBCs,
0% to 97.5% for fresh-frozen plasma, and 0.4% to 90.4% for platelets. Multivari-
able analysis including data from all 798 sites (102 470 cases) revealed that after ad-
justment for patient-level risk factors, hospital transfusion rates varied by geographic
location (P=.007), academic status (P=.03), and hospital volume (P<.001). How-
ever, these 3 hospital characteristics combined only explained 11.1% of the variation
in hospital risk-adjusted RBC usage. Case mix explained 20.1% of the variation be-
tween hospitals in RBC usage.

Conclusion Wide variability occurred in the rates of transfusion of RBCs and other
blood products, independent of case mix, among patients undergoing CABG surgery
with cardiopulmonary bypass in US hospitals in an adult cardiac surgical database.

JAMA. 2010;304(14):1568-1575

WWW.jama.com

JAMA, 2010;304:1568-
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Conclusion Wide variability occurred in the rates of transtusion of RBCs and other
blood products, independent of case mix, among patients undergoing CABG surgery
with cardiopulmonary bypass in US hospitals in an adult cardiac surgical database.

JAMA. 2010,304(14):1568-1575 WwWW.jama.com
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The New England
Journal of Medicine

B Copyright, 1999, by the Massachusetts Medical Society

VOLUME 340 FEpruARry 11, 1999 NUMBER &

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

PauL C. HEeerT, M.D., GEorce WELLS, PH.D., Morris A. BLaocHman, M.D., Joun MarsHaLL, M.D.,
Craupio MarTin, M.D., Giuserre PacLiareLLO, M.D., MarTiN TweeppaLE, M.D., PH.D., IrRwiN ScHWEITZER, M.SC.,
ELizaBeTH YETISIR, M.ScC., AND THE TRANSFUSION REQUIREMENTS IN CRITICAL CARE INVESTIGATORS

FOR THE CanaDian CrimicaL Care TriaLs Grour®
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Association.

Increased Mortality, Postoperative Morbidity, and Cost After Red Blood Cell Transfusion
in Patients Having Cardiac Surgery
Gavin J. Murphy, Barnaby C. Reeves, Chris A. Rogers, Syed I.A. Rizvi, Lucy Culliford and
Gianni D. Angelini
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Transfusion Requirements

After Cardiac Surgery
The TRACS Randomized Controlled Trial

Ludhmila A. Hajjar, MD, PhD Context Perioperative red blood cell transfusion is commonly used to address ane-
Jean-Louis Vincent, MD, PhD mia, an independent risk factor for morbidity and mortality after cardiac operations;
Filomena R. B. G. Galas. MD. PhD however, evidence regarding optimal blood transfusion practice in patients undergo-

ing cardiac surgery is lacking.
Rosana E. Nakamura, MD g gery g

Objective To define whether a restrictive perioperative red blood cell transfusion

Carolina M. P. Silva, MD strategy is as safe as a liberal strategy in patients undergoing elective cardiac surgery.
Marilia H. Santos, MD, PhD Design, Setting, and Patients The Transfusion Requirements After Cardiac Sur-
Julia Fukushima, MSc gery (TRACS) study, a prospective, randomized, controlled dinical noninferiority trial

conducted between February 2009 and February 2010 in an intensive care unit at a

Roberto Kalil Filho, MD, PhD university hospital cardiac surgery referral center in Brazil. Consecutive adult patients

Denise B. Sierra, MD (n=502) who underwent cardiac surgery with cardiopulmonary bypass were eligible;
Neuza H. Lopes, MD, PhD analysis was by intention-to-treat.

Thais Mauad, MD, PhD Intervention Patients were randomly assigned to a liberal strategy of blood trans-
- ——— 2 — fusion (to maintain a hematocrit =30%) or to a restrictive strategy (hematocrit =24%).

Gogus Kalp Damar JAMA 2010, 304(14)
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- 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," Marie W Petersen,’ Nicolai Haase,! Anders Perner,' Jgrn Wetterslev?
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Study or subgroup Restrictive Liberal Risk ratio M-H to Welight  Risk ratio M-H to Risk of blas
transfusion transfusion random (95% CI) (%) random (95% CI)
1.2.1 Low risk of bias
Carson 1998* 5/42 2/42 —_ 1.0 250(051101217) @ PP PPPPPPD
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Hébert 1999* 95/416  111/419 I 23.2 086006810109 @I PPPPD
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Fig 4 | Forest plot of mortality in lower risk of bias trials. Size of squares for risk ratio reflects weight of trial in pooled analysis. Horizontal bars represent
95% confidence intervals
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ESTABLISHED IN 1812 MARCH 12, 2015 VOL. 372 NO. 11

Liberal or Restrictive Transfusion after Cardiac Surgery

Gavin J. Murphy, F.R.C.S., Katie Pike, M.Sc., Chris A. Rogers, Ph.D., Sarah Wordsworth, Ph.D., Elizabeth A. Stokes, M.Sc.,
Gianni D. Angelini, F.R.C.S., and Barnaby C. Reeves, D.Phil., for the TITRe2 Investigators*

ABSTRACT

NEJM 2015;
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British Journal of Anoesthesia 107 (51): i41-i59 (2011) B A
doi:10.1093/bja/aer350 J

What is really dangerous: anaemia or transfusion?

A. Shander1234* M. Javidroozi!, S. Ozawa’ and G. M. T. Hare%’

. . ‘)
¢ Anaemia & transfusion R
Independently associated
with M&M

¢ Restrictive Transfusion is
safe and effective

¢ ? strategies to
¢ optimize haematopoiesis,

¢ manipulate physiological
responses,

minimize blood loss.
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From Bloodless Surgery to Patient Blood Management

T, T r Javidrooz, . , seth Pere . , Tom Pumno, \ LA el,
Aryeh Shander, MD, ' Mazyar Javidroozi, MD, PhD,' Seth Perelman, MD,' Tom Puzio, MD,' Gregg Lobel, MD'

1st Pillar 2nd Pillar 3rd Pil!ar
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EDITORIAL

Patient blood management: a primary theme
in transfusion medicine

Patient blood management (PBM) is a clinical, multi -
disciplinary approach to optimize the care of patients
who may need a transfusion. It is the application of
evidence -based medical and surgical concepts to
achieve measurable improvements in patient safety
and clinical outcomes. Secondary gains can include
systemwide cost savings, shorter lengths of stay, and
decreased readmissions. The goal is clear and the
outcomes are significant, sitting squarely within the
ATriple Aim.o
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Patient blood management: a primary theme
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Patient blood management (PBM) is a clinical, multi -
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who may need a transfusion. It is the application of
evidence -based medical and surgical concepts to
achieve measurable improvements In patient safety
and clinical outcomes.  Secondary gains can include
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P.M.J. Rosseel *, B van der Meer *, M Bentala *, M Verduijn
Peek , N.F. de Keizer

* Thoraxcenter Amphia Hospital Breda
linische Informatiekunde AMC Amsterdam
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Qutcome

JW

Control

(n=116) | (n=349) | OR Cl P
I 0
Mortality % 2 6% 1 2% )
(n) 2.28 057 10.4 0.285
(3) (4)
ELOS % (n) |12.1% (14) | 11.8% (41) | 1.03 0.57 2.0 0.934

ACE % (n)

15.3% (15)

9.9%
(29)
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Transfusion  characteristics
JW Control P
Transfused % (n) 0% (0) 50.9% (5722) <0.0001
Packed Cells % (n) 0% (0) 48.5% (5451) <0.0001
FFP % (n) 0% (0) 16.8% (1887) <0.0001
Trombocytes % (n) 0% (0) 14.6% (1636) <0.0001
Blood loss 15t 12 h (ml) 587 309 914 650 <0.0001
sternotomy (%) 3.4% 8.8%
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Hemoglobievolution
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Amphiai 2005 sifuationa tion

25-30% of Tx in cardiac surgery
7-9 % resternotomies = 150/y = 3/week
TX exposure = 65% of OHO

Avg transfusion exposure of all patients
¢ =4.2 IU/patient or
¢ = 6.7 IU/transfused patient
¢ PC=250 0, FFP=250 u, TC=500 u

u 80.000 /vy platelets destroyed
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Effect of

Blood- Anesthesiologist Other Interval
management X
N % N % MIN MAX

Cyclokapron /
Aprotinine 128 94,1 | 1110 | 89,7 | 88,1% | 94,1%
Blood loss > 1000
ml. 6 4,4 155 | 125 | 4,4% | 16,3%
Transfused 51 37,5 | 537 | 43,4 | 37,5% | 45,6%

esternotomy 5,2 97 4,7% | 9,3%
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: Effect of

Anesthesiologist
Blood- Anesthesiologist Other Interval
management X
N % N % MIN MAX

Cyclokapron /

Aprotinine 128 94,1 1110 | 89,7 | 88,1% | 94,1%
Blood loss > 1000
ml. 6 4.4 155 | 125 | 4,4% | 16,3%

Transfused 51 37,5 537 | 43,4 | 37,5% | 45,6%

5,2 O 4, 7%

9,3%

esternotomy
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Effect of Surgeon

Blood- Surgeon Y Other Interval
management surgeons
N % N % MIN MAX
' Cyclokapron /

Aprotinine 149 | 100,0 | 1089 | 89,0 | 51,6% | 100,0%
Blood loss > 1000
ml. 9 6,0 152 | 12,4 | 6,0% | 19,3%
Transfused 53 35,6 535 | 43,7 | 35,6% | 47,2%

esternotomy 1,3 102 1,30@ 9,8%
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Effect of Surgeon

Blood- Surgeon Y Other Interval
management surgeons
N % N % MIN MAX

Cyclokapron /
Aprotinine 149 | 100,0 | 1089 | 89,0 | 51,6% | 100,0%
Blood loss > 1000
ml. 9 6,0 152 | 12,4 | 6,0% | 19,3%
Transfused 53 35,6 535 | 43,7 | 35,6% | 47,2%

esternotomy 1,3 102 1,3% 9,8%
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How to iImprove
Practice ?

¢ Look for the
evidence

¢ Guidelines
¢ EXpert opinion
¢ Look for your allies

¢ Start by getting the
basics right - KISS

B C Expect resistance &
cope with it




From Bloodless Surgery to Patient Blood Management

Aryeh Shander, MD, "~ Mazyar Javidroozi, MD. PhD," Seth Perelman, MD,” Tom Puzio, MD,” Gregg Lobel, MD
1st Pillar 2nd Pillar 3rd Pillar
Optimize Minimize blood loss Harness & optimize
hematopoiesis & bleeding tolerance of anemia
ptimize patient’s
: | reserve and
Q ‘manage bleeding 5“ ¥ ’
2 ¢ history, current . mated b
-
© , etr)
'Q-J trogenic blood loss
o lanning and rehearsa
(=) autologous blood : 2
e selected cases orwl Siont loss, gy
& ; i manage anemia
strategies
Q
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Q wentilation and o
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a ize oxygen delivery
o “oxygen consumpti
o at infections pro
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f adverse effects of
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Fiﬁure 2- Patient blood management in practice.

der A ‘and Goodnough LT. 2006) (8).
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Examples of blood management strategies considered during care of a general surgical patient. Many strategies can also be used in care of




Blood«canservationtion
programm i 4 pillarsrs

¢ Limit Blood loss
¢ Blood salvage)

¢ Decrease Hb trigger
»

= Decrease logistical
losses




' 1..Preventingibloodiloss! (oss

)¢

Optimize preop anticoagulation

Meticulous surgical technique

Minimize cardiotomy suction

Antifibrinolytics

Avoiding excessive hemodilution 4
Avoid hypothermia

Standardized heparine/protamine use

Low Prime (MECC?)
Rapid resternotomy in case of major blood loss

Oc O O O O Ox
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r 2. Recuper rate-bloodilossoss

¢ Cellsaver available in each OR
¢ 2 step approach
¢ Team collaboration

R Gogls Kalp Damar
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3. Rationalized prescription of
transfusion products

¢ Uniform & EB prescription of Tx: flexible
transfusi on trigger (4 -5-6 FLEXNORM)

¢ Take into account preoperative risk
(EUROscore)

¢ Motivated prescription mandatory

»
S e o""’ Gogus Kalp Damar
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4. Decrease logistic losses of
local bloodbank

¢ Decrease stocks in
WE and at night

¢ Postop Max.
prescription of 1 IU
PC,2IUFFPand 1
IU TC

endorsed by
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REPORT FROM THE STS WORKFORCE ON EVIDENCE BASED SURGERY

Perioperative Blood Transfusion and Blood
Conservation in Cardiac Surgery: The Society of
Thoracic Surgeons and The Society of
Cardiovascular Anesthesiologists Clinical Practice

Guideline*

The Society of Thoracic Surgeons Blood Conservation Guideline Task Force:
Victor A. Ferraris, MD, PhD (Chair), Suellen P. Ferraris, PhD, Sibu P. Saha, MD,
Eugene A. Hessel II, MD, Constance K. Haan, MD, MS, B. David Royston, MD,
Charles R. Bridges, MD, ScD, Robert S. D. Higgins, MD, George Despotis, MD, and
Jeremiah R. Brown, PhD

The Society of Cardiovascular Anesthesiologists Special Task Force on Blood Transfusion:
Bruce D. Spiess, MD, FAHA (Chair), Linda Shore-Lesserson, MD, Mark Stafford-Smith, MD,
C. David Mazer, MD, Elliott Bennett-Guerrero, MD, Steven E. Hill, MD, and

Citmmnn Radxs NP2 MR

rg 2007;83:S2}1 86
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' STS &:SCAguidelinesnes
Class:| recommendationst ons

¢ ldentify High Risk Patients (1A)
¢ Preop Hb and Plts count (1A)
¢ Use antifibrinolytics (1A)

¢ Routine cell salvage (1A)

¢ Multimodality approach including
algorhytm (1A)

endarsed by
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Class Il interventions

Routine DDAVP

Routine PEEP
Plasmapheresis

Tx for Hb > 10 g/L

Direct reinfusion of shed blood
Leucocyte filters

Topical hemostatic agents based on bovine
thrombin

Dipyridamol

O Ox O O O Ox O

endorsed
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' Clinical-Practice:ice
Improvement Projectniect:
¢« Faster& Betterter e

Plan

Zero
Measurement

TC wide project
Teamwork
Tight time
schedule

(@~

(@]

O ()
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Clinical-Practiceice
Improvement Projectniect:
¢« Faster& Betterrier e

¢ Time
schedule/constr
aint

¢ Project

¢ Teamwork

¢ SMART




IC Transfusie Flowdiagram - cardiochirurgie

Bij tekenen wvan
tamponade:

Hoge PA drukken
en lage CI en
bloeddruk
Overweeg TEE

Bij aankomst IC
Bloedverlies meten,

ROTEM & stolling nakijken
cfg cito bepalen

enlfof ‘o..ol..oo.o04.oo.o.l...ro..o..oo..lb

rethoracotomie

Bij alle patiénten: Temp.,Hb,thrombo's en stell.fact

Bear Hugger als Centrale Temp < 35.5 °C
Correctie metabole acidose

Goed drains melken, stand drainreserv. vervolgen
Wat is gemiddelde lekkage?

Als < 58 mlfu, verder volgen, geen
antifibrinolytica, GEEN FFP of TC

e ! AN

Gem. lekkage 50 -
ml/u

lee Gem. lekkage Gem. lekkage > 2680 ml/u
lee - 280 ml/u ged min 3 u ged min 3u
0f >258 ml/u op enig uur O0f > 480 ml/u op enig uur

.

(schema I) ) schema II _ 2. Medicamenteuze correctie
* Flexnorm Transftusie 2. Flexnorm transfusie stolling Schema II
* Geen FFP oT TC 3. Overweeg 3. Flexnorm transfusie

rethoracotomie 4. FFP of Trombo’s alleen
N ‘__...--"'\ als niet onmiddellijk

Correctie stolling
Schema I
«  Tranexaminezuur 1lx

perfusor 1 gr/u, gedurende & uur
Rest of rebound heparine effect:

rethoracotomie mogelijk

2 gr IV (bolus)+ eventuee

vergelijk HEPFTEM Flexnorm transfusie




Objectives of project

¢ Reducti on of average transfusion exposure In
IU transfusi on product s, taking into account
the whole perioperative period, with 50%
within the given time frame of 1 march i 30
september 2006.

¢ Increase the number of ftransfusion -free O
patients, taking into account the whole
perioperative  period, with 50% within the
given time frame of 1 mar ch 7 30 september
2006

Without worsening of  mortalit y (SMR) and
morbidit vy

endarsed by

@ : 2] ULUSAL KONGRESI



The=Project

¢ Multi -disciplinar y
¢ EB Protocol
PERI-operative

¢ Motivation &
sensibilisation

¢ Implementation
¢ Feedback

(@
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Transfusion Exposure
8,00
.12
7,00 — 672 —— 629

6,00 | B Tx Load B Tx Load Transfused il

5.00
400
200
2,00
1,00
0,00

Control Preﬁ)erﬂg)gol Protocol
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Transfusion Components

2,50
2,00
1,50
120

0,50

0,00
Control Pre-protocol Protocol

 BPC OFFP ETC
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Mortality

pre-

Control @ protocol Project
Euroscore>38 7, 7% 10,3% 9,7%
3<Euroscore<8 1,0% 1,4% 1,1%
Euroscore<3 0,0% 0,0% 0,0%
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: CostiBenefit fit

¢ Net profit e = U 241.259/y.

¢ U 30.000 below best case scenario
(50% reduction)
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Conclusionsn =

¢ 50% objective almost obtained

¢ Reduction in Tx exposure &
transfused patients

¢ More patients with less blood loss

¢ Insignificant improvement in number
of bd eeder s ¢

¢ No decrease In resternotomies
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Conclusions (2)

Nice cost benefit

Hb at discharge = 6,5 +/ - 0,9 mmol/L
No increase in M&M.

Protocol deviations i.p. aprotinin

Bleeders difficult to predict

No coagulation monitoring

Anticipation on expected coagulation
problems

mmmmmm
G Klp[
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Encountered problems

Protocol; No reliable
measurement of
coagulation and
platelet function

Psychological,
sociological, group
dynamics, fighting
prejudices

(@

(@

endarsed by
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BMC Medical Informatics and 0
Decision Making BioMed Cer

Research article

Factors influencing the implementation of clinical guidelines for

health care professionals: A systematic meta-review
Anneke L Francke*, Marieke C Smit, Anke JE de Veer and Patriek Mistiaen

Results: Twelve systematic reviews met our inclusion criteria. No previous systematic meta-reviews meeting all our
inclusion criteria were found. Two of the twelve reviews scored high on the checklist used, indicating only "minimal” or
"minor flaws". The other ten reviews scored in the lowest of middle ranges, indicating "extensive" or "major" flaws.

A substantial proportion (although not all) of the reviews indicates that effective strategies often have multiple
components and that the use of one single strategy, such as reminders only or an educational intervention, is less
effective.

Besides, characteristics of the guidelines themselves affect actual use. For instance, guidelines that are easy to understand,
can easily be tried out, and do not require specific resources, have a greater chance of implementation.

In addition, characteristics of professionals — e.g., awareness of the existence of the guideline and familiarity with its
content — likewise affect implementation.

Furthermore, patient characteristics appear to exert influence: for instance, co-morbidity reduces the chance that
guidelines are followed.

Finally, environmental characteristics may influence guideline implementation. For example, a lack of support from peers
or superiors, as well as insufficient staff and time, appear to be the main impediments.

3
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' BRIEF COMMUNICATION ‘

Temporal Changes in the Use of Blood Products for Coronary Artery Bypass
Graft Surgery in North America: An Analysis of the Society of Thoracic
Surgeons Adult Cardiac Database

Elliott Bennett-Guerrero, MD,* Howard K. Song, MD, PhD,§ Yue Zhao, PhD,t T.B. Ferguson Jr, MD.]

- e o= = a - .- - e - e

A Primary CABG with CPB (n = 302,712 at 603 US Sites)
Mangano et al.
JAMA
Fublication
(27107)
STSISCA BAYER
Mangano ot al. Clinical Suspands
NEJM Practice Markating of
Publication Gi i Api
(1126106} (s01) (11/5/07)
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Jun Sep Dec Mar Jun Sep Dec Mar Jun Sap Dec Mar Jun Sep Dec
2005 2005 2005 2006 2006 2006 2006 2007 2007 2007 2007 2008 2008 2008 2008
Time

®Mean RBC Units ©® Median RBC Units

* RBC Transfusion Rate
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' Remaining problems ems

(@

Protocol compliance

Hb trigger still too high?
¢ Individual behaviour
Technical 0
Microvascular bleeding
Coagulation

¢ Flexnorm trigger not very effective
Preop anaemia !!!

)

(
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o
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What happens then?

¢ Survelllance
¢ Organical
¢ team evolution

¢ CP changes (Fluids,
Cardioplegia)

¢ Coagulation
protocol

¢ STS 2011 update

é," e N"" Gogus Kalp Damar
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Coagulation protocol

¢ Introduced in 2009 SMART Goals

¢ ROTEM S = Specific
¢ Stat lab
¢ Single Measurement M = Measurable
post Protamin A = Achievable

¢ Component therapy

Introduced In
algorhytm T = Time-Bound

R = Relevant

¢ Central lab 2013




SPECIAL REPORT: STS WORKFORCE ON EVIDENCE BASED SURGERY

2011 Update to The Society of Thoracic Surgeons
and the Society of Cardiovascular Anesthesiologists
Blood Conservation Clinical Practice Guidelines*

The Society of Thoracic Surgeons Blood Conservation Guideline Task Force:

Victor A. Ferraris, MD, PhD (Chair), Jeremiah R. Brown, PhD, George ]. Despotis, MD,
John W. Hammon, MD, T. Brett Reece, MD, Sibu P. Saha, MD, MBA,

Howard K. Song, MD, PhD, and Ellen R. Clough, PhD

The Society of Cardiovascular Anesthesiologists Special Task Force on Blood Transfusion:
Linda J. Shore-Lesserson, MD, Lawrence T. Goodnough, MD, C. David Mazer, MD,
Aryeh Shander, MD, Mark Stafford-Smith, MD, and Jonathan Waters, MD

The International Consortium for Evidence Based Perfusion:
Robert A. Baker, PhD, Dip Perf, CCP (Aus), Timothy A. Dickinson, MS,
Daniel J. FitzGerald, CCP, LP, Donald S. Likosky, PhD, and Kenneth G. Shann, CCP
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Shift of Evidence In
2011

Aprotinine IA  C 1lIB

Upgrade of evidence
¢ Increase preop RC mass (EPO)
¢ Cell saver for rest prime

¢ Minimize hemodilution (Mecc, INH, UF, Cell
saver, Microplegia)

¢ Use Topical hemostatic agents
¢ Plasmapheresis may be useful lla (A)
¢ MUF as well in Adults
Amended
¢ Plt P2Y12 receptor blockers (3 days=0K)
¢ POC ADP non responder identification Multiplate
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Shift of Evidence In
2011

Aprotinine IA  C 1lIB

Upgrade of evidence
¢ Increase preop RC mass (EPO)
¢ Cell saver for rest prime

¢ Minimize hemodilution (Mecc, INH, UF, Cell
saver, Microplegia)

¢ Use Topical hemostatic agents
¢ Plasmapheresis may be useful lla (A)
¢ MUF as well in Adults
Amended
¢ Plt P2Y12 receptor blockers (3 days=0K)
¢ POC ADP non responder identification Multiplate
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Additions in 2011

¢ ASA + postop plt blockers increase bleeding (exc recent DES)

¢ EPO+iron( ¢ C EPO alone)

¢ FFP or Cryo if serious bleeding and fractionated products
unavailable

¢ PPC for Coumadin reversal (FFP if insufficient level of Factor VII

¢ FFP OK for massive bleeding

¢ Profylactic FFP = IlIA

MECC

Vacuum assist venous drainage
Biocompatible ECC circuit

MUF IN ADULT
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Birombocyten per patiént
Offpfoctaplas per patiént

Bpacked cells per patiént

Tekengebied

Bap on

Start

apfotinin

PBMP

2005 Zero

6,0 ©
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“Variable W <2006 2006-2009 >2009
(N=225) (N=8084) (N=4199) (N=6688)
General e locein a o s
 Age (meanssd) 67.12+103 | 6597+102 | 6755+103  6839=102
Female (%) 276 275 30.2 30.1
~ Body mass index (meantsd) T 282:43 | 27439 | 272%42 | 274%43 |
_ Type of surgery l l i l
Isolated CABG (%) | 6 | 704 | 586 499
_Isolated valve operation (%) 240 | 155 | 221 264
Combined CABGtyalve operation 124 10.8 15.2 14.5
(%)
___ Other (%) 4.0 33 4.1 9.2
crati (%a) 4.0 72 6.8 6.8
Elective surgery (%) 96.0 932 | 912 88.7
Casmorhidin, : e et = S|
EuroSCORE. (mean+SD; 490129 541+38 | 586=37 | 592:36
msdian) 3 5 3 6
- EuroSCORE.> 8 (%) 11.1 19.0 21 | 20
- BuroRCORE. < 3 (%) 22 | 242 | 187 16.9
 Disbeesmellitus (%) (=type 142) | 2411 l 186 201 215 |
__ Ejection fraction 50 (%) | 762 | 780 | 756 604
Ejection fraction <25 (%) 99 44 | 5.0 220
_ Infarsion < 4 weeks (%) 73 99 | 123 13.8
~ CVA/TIA (%) 1.2 9.2 112 113
~ Hemoglobin (mcanss 9.09+0.69 8.65+098 | 8514106 @ 847+1.03
Creatining (meansd; 80.28 +23.0; 95.08 +54.6; 98.67 + 81 4; 9250+ 54.6;
' 85 84
478 56.4 572
<.3.§!!§ b?.ﬁ.!!cm(%) of users 239 339 52.0 70.2
_____________ 14.5 14.2 245 214
<3 days before surgery (%) of users 138 338 | 582 726
Nuzoglyeesin, ntaysnous (%) | 58 8.5 7.5 6.7




Intraoperative variables JW <2006 2006-2009 >2009

Offpump surgery (%) 42 1o 113 = 103
AOX 62.5439.5; | 66.0441.9; | 67.1242.0; 65.5%42.2;
T 61 | 62 | 64 | 60
ECC 90.7£55.0;  98.8+61.9; @ 98.5:60.5; 98.5+62.1;
& | 9 | 93 | 9.
260.2+130.4; 2582493.0; | 246.7+85.9; 238.7+88.7;
‘OR duration 243 | 245 | 238 | 225
Minimal OR temp 34.242.0; 32.742.2; 34.1+1.8; 34.8+1.09;

[ o 342 32.6 34.0 35.4
Cell saver, use (%) R o . (o] i )
4574267; = 767+983; 623+346;  630+335;
Cell saved volume (ml) 425 500 580 600
| |

- Aprotinin (%0} 297 | 18.1 8.8 0.3
- Tranexamic acid (%) 533 |

333 | 166 [ 797 | 895
Heparin in mg 3244120; 335+£126: 379+137; 331+134;
300 | 300 1 375 | 350
Mean + SD; median

endorsed by
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Blood transfustion related variable l JW ‘ <2006 ‘ 2006-2009 1 >2009 l p-value

Number of patients | 225 [ 8084 ‘ 4199 [ 6688 ‘ e
B!ood loss ﬁ!st 12 m h (mcnn.’ 4202;325 ‘ 890.1; 725 ‘ 697.7 ; 550 ‘ 368.8; 250 ’ <0.001

*Decrease in blood loss

oLess bleeders

gesternotomies
°Decreased ™

*Increase in PCC, fibrmogen use
*Slight decrease in discharge Hb

A ———————(———— S ——————————————————————————————————————————— -— S ————

6.69 = 0.80 6.45 = 0.81 636*083‘ <0001

&1 | 31 |
51 65 |
27620 | 25020 |

|

|
l 0
l !

I




Key/Factors of CPI{Process

Simple Process interventions work best
Bottom up approach 1 KISS
SMART Goals

Multimodality 1 Multidisciplinary -
Perioperative effort

Ongoing Team effort

Survelllance

Human factors - CRM (Sociology,
psychology, group dynamics and informal
leaderschip)

Ox O)x O Q)

Ox Q)
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We know what to do but
perform poorly in
implementing it in our daily
practice ...
Teamwork may be the
missing link
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’ Conclusienon

¢ PBM
¢ Effective in saving blood transfusion
¢ Safe
¢ Cost beneficial
¢ Adequate response to scarcity of blood

¢ Is an important CTVA determinant of global
guality and outcome

BUT IT IS A TEAM EFFORT
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' BRIEF COMMUNICATION ‘

Temporal Changes in the Use of Blood Products for Coronary Artery Bypass
Graft Surgery in North America: An Analysis of the Society of Thoracic
Surgeons Adult Cardiac Database

Elliott Bennett-Guerrero, MD,* Howard K. Song, MD, PhD,§ Yue Zhao, PhD,t T.B. Ferguson Jr, MD.]
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A Primary CABG with CPB (n = 302,712 at 603 US Sites)
Mangano et al.
JAMA
Fublication
(27107)
STSISCA BAYER
Mangano ot al. Clinical Suspands
NEJM Practice Markating of
Publication Gi i Api
(1126106} (s01) (11/5/07)
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Time

®Mean RBC Units ©® Median RBC Units

* RBC Transfusion Rate
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The: Goaod , the and
the

(@Y

C
¢ Patient Blood
Management
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Coaching :
(CRM) Cooperation

Communicat

Conflict
ion

resolution

Cognition
Coordinatio

(collective
knowledge |,
shared
understanding )

N (leadership )
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Blood gransfustion. related variable W <2006 2006-2009 =2009 p-value

“Number of patients 225 RORS 4195 GGAE
i (0.9%%) 341 (3.0%) 3.5 3.0%
ardial Infarction 6.2%, 11.1% 7.1% 4,80

wAL?
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Fibr. &Cofact:
Consumption OR + IC 2009 -2013

50,00 l iRt RER

0,00 —— ca A .
091 092 093 094 101 102 103 104 111 112 113 114 121 122 123 124 131 132 133 134 141 142 143
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Implement it effectively in daily practice

...Team work may be the missing link
vTherefore EACTA 2012 choose teamwork between
cardiothoracic surgeons, anesthesiologists,
perfusionists and intensivists as the central theme
for its Annual Meeting 2012

v These specialties will interact in a very
Interdisciplinary program, including several
perfusionists .

vthe meeting will end with a multidisciplinary
debate around the teamwork theme

\e are inviting the European Perfusionist

( z_' i pate in EACTA 2012 that will

ve Yogun Sk Der negi

t L L »\l Wsiedfianyrom Wednesday 23d to
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Coefficient of variation and success rate for predicting critical
DO2 during isovolemic hemodilution in rats

35 - ;
oaHb O, Sat :
§ -VBE
30 - OaP02 VOZgA S|
+: 0 Torres Filho, I. P. et al.
V'g : Am J Physiol Heart Circ
----.-'---.----...-..--.----.--...---.------------.---....--..---.-'---ép---o---a' ----- PhySIOI 288: H1071_
DP akt 1% H1079 2005
VPO MAP o { g| ©vLac
v o__odF/dt
vGluco | vPP
(@) PAY QaHCO
VHCO3 | A ocalac

0 OZERQ C02max
O.ERb,  ©vHb O, Sat aFeos
O
apH aGluc

VO,b
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Transfusionalgarithmsthms

¢ 7 RCT tested transfusion algoritms
w/ POC testing

¢ 6/7 reduced Tx or resternotomy rate
Irrespective of

¢ Type of POC
¢ Algorithm
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Pre--operative\Hb 'and:oddscratio
foo momoirvtia L9588 yehbmn'2 95 8
witness:=patients

Differences in pts with cardiovascular di

- lovascular disease was

defined as a history of
angina,

N myocardial infarction,

congestive heart failure,

- or peripheral vascular

disease.

No open heart
procedures

Are our patients
still cardiac
patients after the J —h B =

surgical correction”

B pts without cardiovascular disease
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ACC/AHA classifcation
on Practice Guidelines

¢ Classification of Recommendations

¢ ClassI: Evidence and/or general agreement of usefulness
and efficacy .
¢ Class ll:  Conflicting evidence and/or a divergence of opinion

about the usefulness/efficacy .
lla. Weight of evidence/opinion is in favor
. llIb. Usefulness/efficacy is less well established.
¢ Class lll: Evidence and/or general agreement that the

treatment is not useful/effective, and in some cases may be
harmful.

N~

¢ Level of Evidence

¢ Level A Data derived from multiple randomized clinical trials

¢ Level B Data derived from a single randomized trial, or non
randomized studies

Level C  Consensus opinion of experts
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Table 8. Amphia transfusion risk LR model developed on the training data

(n=3803)

Variable Beta OR 95% CI p-value
Constant 174 0.2

Age (per 5 years over 60)° 0.21 1.2 1.2-1.3 <0.001
Female 0.89 2.4 2.0-3.0 <0.001
Body mass index level (25-34.9, 20- 071 2.0 1.8-2.4 <0001
249, 201"

|solated CABG -0.35 0.7 0.6-0.9 0.001
Monisolated surgery 082 23  1.7-3.1 <0.001
Reoperation 0.43 1.5 1.1-2.1 0.006
Monelective surgery 0.71 2.0 1.4-2.9 <(0.001
Liabetes mellitus 0.23 1.3 1.0-1.5 0.020
Ejection fraction level (25-49.9, < 25)° 0.21 1.2 1.0-1.4 0.004
Hemoglobin < 8.4 1.33 3.8 3.1-4.5 <(0.001
Creatinine level (120-149.9, = 150)° 0.54 1.7 1.4-2.1 <.001
lsing blood conservation protocol -0, 88 0.4 0.3-0.5 <0.001

“1 point for every 5 vears
"3 Javals, in case of sacond laval doubls points, in case of third laval three points

k ® 2 levels, in case of sacond level double points

- T
. * ‘e,
rS * %
5

© »
S A
- =
5 =]
= ~8
* e .
L%, o

*ivvs wn2®

= "f- dorse ﬁ

Gogus Kalp Damar = .
Anestezi ve Yogun Bakim Dernegl

=ULUSAL KONGRESI B2




Developing a Blood Conservation Program

in Cardiac Surgery
Abe DeAnda Jr, MD, FACS, FAHA

Comparison of Transfusion Rates, Hemoglobin (Hg)

Levels, and Adverse Outcomes Between the Control
Group (PRE) and Blood Conservation Group (POST)

PRE POST
Mumber of patients (n) 521 477
All products transfused (%) 79 ag*
RECs transfused (%) 35 16"
Preoperative Hg (g/dL) 12.2 12.2
|CU entry Hg (g/dL) 10.8 9.2"
Discharge Hg (g/dL) 10.8 9.2"
Any adverse outcome (%7 51.8 33.5*
MI (%) 0.5 0.4
Respiratory failure (%) 9.7 8.3
Infection (%) 5.9 5.4
Death (%)° 7.7 7.3
Balloon pump required (%) 15
2 or more catecholamines (%) 431
Renal failure (%) 5.1
Reoperation for bleeding (%) 4.8
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Cardiosurgical Population Amphia
Hospital 2006  -09

N=5576
25%
20% —|
15%
] O Male
B Female
10%
rr 1
O% — 1 '_- 1 I—I 1 ’—I 1 1 1 1 1 1 1 I 1
<5 51- 56 6,1- 6,6

71- 7,6- 81- 8,6- 91- 9,6- >101
55 60 65 70 75 80 85 90 95 10,0
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OR SURGICAL CAUSE

anti platelet drugs

within 7 days

dllllc.[ situation
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' From Bloodless Surgery to Patient Blood Management

Arych Shander, MD, -~ Mazvar Javidroozi, MD, PhD," Scth Perelman, MD, Tom Puzio, MD," Gregg Lobel, MD

Patient Blood Management
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British Journal of Anoesthesia 107 (51): i41-i59 (2011) B A
doi:10.1093/bja/aer350 J

What is really dangerous: anaemia or transfusion?

A. Shander1234* M. Javidroozi!, S. Ozawa’ and G. M. T. Hare%’

Table 2 Recent studies evaluating clinical outcomes of enaemia in various patient populations. The non-systematic search included the
PubMed-indexed English-language manuscripts published between August 2009 and August 2011. WHO criteria: anaemic if Hb <120 g litre *
for wornen and Hb <130 g litre* for men. CABG, coronary ortery bypass grafting; CHF, chronic heort failure; CPB, cardiopulmonary bypass; Hb,
haemoglobin; Hct, hoematocrit; HF, heart failure; HR, hazard ratio; ICH, intracerebral haemorrhage; ICU, intensive care unit; MI, myocardial
infarction; NA, not appliceble; OR, odds ratio; PCI, percutaneous intervention; STEMI, ST-segment elevation myocardial infarction

Study Population Ancemia prevalence (and Findings on anaemia
definition)
Cardiac surgeries
Carrascal and 227 80-to-30-yr-old patients who 41.9% (WHO criteria) In muitivariate onalysis, immediate
colleagues*™ underwent CPB postoperative Hct < 24% (OR 2.78, P=0.039)

and transfusion (OR 10.57, P<0.01) were
independent predictors for in-hospital

mortality
De Santo and 1214 patients undergoing CABG 28% in precperctive period (WHO Anaemia was an independent predictor of
colleagues™™® criteria) acute kidney injury (OR 2.06)
Ranucci and 3003 petients undergoing CPB NA; mean preoperative and After adjustment for the other explanatory
colleagues™ without receiving blood transfusions  lowest CPB Hct values were variables, preoperative Hct and lowest Het on
during hospital stay 40.4% and 27.8%, respectively CPB were independent risk factors for major
morbidity
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British Journal of Anaesthesia 107 (S1): i41-i59 (2011) B A
doi:10.1093/bja/aer350 J

What is really dangerous: anaemia or transfusion?

A. Shander1234* M. Javidroozi!, S. Ozawa’ and G. M. T. Hare%’

Ischaemic heart diseases
Greenberg and 1042 patients with STEMI who 20% (Hct <36% for women [n multivariate cnalysis, cnaemia was
colleagues™ underwent PCI ond <39% for men) associated with an OR of 3.5 (P<0.01)
for 1 menth mortality
Hasin and 1065 patients with acute MI 34.7% ot discharge, 19.5% Marked increase in mortality and heart failure
» colleagues'”’ persistent at follow-up, and 5.2% in patients with persistent (HR 1.8) and
new-onset ot follow-up (WHO new-onset anaemia (HR 1.9)
criteria)
Kruk and 1880 patients with STEMI treated 21.1% (Hct <36% in women and  [n multivaricble analysis including important
colleagues'”* with primary PCI Hct <39% in men) baseline risk factors, anoemia was
independently associated with in-hospital
death (MR 2.67)
Kurek and 1497 patients with acute MI trected ~ 16.6% (WHO criteria) Multivoriate analysis identified ancemia as
colleagues™ with PCI an independent predictor of any-cause death

(HR 1.46, P<0.05)
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Intra - operative Anaemia In
cardiac surgery

¢ Breda 1997 -

2 O 1 3 8943 patients with intra-operative Hb < 8 g /d!

and/or intraoperative Hb decrease > S0%

64 lehava Witnesses (W)

¢ All consecutive | s i

1147 patients excluded

Because PLT ransiusion

cardiac surgery

455 patients exciuded because

¢ Anaemia Hb<
6816 patients with intra-operative b < 8

g/dl and/or intraoperative Hbh decrease

8g/dl
: -
¢ Partl: JW vs

non JW #31 transfused ——
¢ Part ll: Single

184 patients exciuded because

patients maiched 13
with nan-transfused
patients
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Editorial

Optimal Care for Patients Who Are
Jehovah’s Witnesses

The article by Sniecinski et al. (1) on the treatment of two Jehovah's

Harvey Jon Schiller, MD  Witnesses with coagulopathy presents a laudable approach toward im-
proved communication with patients who may offer a rather unique
medical challenge. Three aspects of this paper merit comment.
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Blood Transfusion as a Quality Indicator

in Cardiac Surgery

Aryeh S. Shander, MD

Lawrence T. Goodnough, MD
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In the other study, Bennett-Guerrero et al® analyzed data
from more than 100 000 patients undergoing coronary ar-
tery bypass graft surgery with cardiopulmonary bypass in

JAMA, 2010;
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ORIGINAL ARTICLE

Tolerance of intraoperative hemoglobin decrease
during cardiac surgery

Esther Hogervorst,' Peter Rosseel,” Johanna van der Bom,"* Mohamed Bentala,” Anneke Brand,’
Nardo van der Meer,” and Leo van de Watering'

TABLE 3. Composite endpoint in relation to RBC transfusion (n = 11,508)

RBC Mumber (%) Hb decrease OR oR*

transfusion  Mumber  fransfused 2 505G Hb =7 g.F:lL (crude) a5%; Cl p value [(adjusted) 85%: Cl p value

Category 1 BET2 703 (7.3) - - 267 250-286  =0.001 1.26 1.17-1.36 <0001

Category 2 363 157 (43.3) - + 0.91 0.74-1.11 0.348 0.57 0.42-077  =0.001

Category 3 597 47 (7.9) + - 3.00 233-386 =0.001 0.88 0.55-1.41 0.590
+ i

Catagory 4 B786 393 (44.9) 164 145184  <0.001 0.85 0.78-116 0618

Transfusion O
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@+k Preoperative anaemia and postoperative outcomes in
non-cardiac surgery: a retrospective cohort study

Khaled M Musallam, Hani M Tamim, Toby Richards, Donat R Spahn, Frits R Rosendaal, Aida Habbal, Mohammad Khreiss, Fadi S Dahdaleh,
Kaivan Khavandi, Pierre M Sfeir, Assaad Soweid, Jamal ) Hoballah, Ali T Taher, Faek R Jamali

Summary
Lancet 2011; 378: 1396407  Background Preoperative anaemia is associated with adverse outcomes after cardiac surgery but outcomes after
pubshed Online  ON-cardiac surgery are not well established. We aimed to assess the effect of preoperative anaemia on 30-day

Oaober 6,201 postoperative morbidity and mortality in patients undergoing major non-cardiac surgery.
DOE10.1016/50140-

Ll n

Lancet, October
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ORIGINAL ARTICLE

Tolerance of intraoperative hemoglobin decrease
during cardiac surgery

Esther Hogervorst,' Peter Rosseel,” Johanna van der Bom,"* Mohamed Bentala,” Anneke Brand,’
Nardo van der Meer,” and Leo van de Watering'

A cardiac surgery, n=11,508 (2001 -
2011)

A Composite endpoint (mortality,
stroke, myocardial infarction, and
renal failure.
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ORIGINAL ARTICLE

Tolerance of intraoperative hemoglobin decrease
during cardiac surgery

Esther Hogervorst,' Peter Rosseel,” Johanna van der Bom,"* Mohamed Bentala,” Anneke Brand,’
Nardo van der Meer,” and Leo van de Watering'

TABLE 2. Composite endpoint in relation to intraoperative Hb decrease (n =11,508)
Patient Hb decrease OR oR-
category Mumber = B0%% Hb < 7 gidL (erude) 85% Cl p value (adjusted) a5% Ol p value
1 {ref) QET2 - - 1 1
2 Jg3 - + 1.28 1.16-1.42 <=0.001 0.93 0.82-1.06 0.309
4 597 n _ 1.08 0199117 0064 126 1.13:1.41 <0001
4 B76 + + 1.65 1.55-1.75 <0.001 112 1.02.1.22

Transfusion O
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ORIGINAL ARTICLE

Tolerance of intraoperative hemoglobin decrease
during cardiac surgery

Esther Hogervorst,' Peter Rosseel,” Johanna van der Bom,"* Mohamed Bentala,” Anneke Brand,’
Nardo van der Meer,” and Leo van de Watering'

¢ adverse outcome associated with
¢ Hb< 7 g/dL

¢ a decrease of > 50% irrespective of
absolute Hb > of 7.0 g/dL.

¢ Transfusions advantageous if Hb < 7

Transfusion Octo
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Incidence of postoperative adverse events for all patients vs preoperative hemoglobin level.
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Major Bleeding, Transfusions, and Anemia: The
Deadly Triad of Cardiac Surgery

v o, Crude Mortality

P <0.001
for tt N ti
o o preoperative anemia 24.2 Donato,
Milan. . . 25+ - Preoperative anemia
E
@
© 20 4
2
z
: 154 P < 0.001 12.0
o
=
5 104
3 P < 0.001 >
o 5.7
5 3.0 3.0
0

MB no, RBCsno MB yes, RBCsno MBno, RBCsyes MB yes, RBCs yes
N=8,668 N=391 N=5,657 N=1,438
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Major Bleeding, Transfusions, and Anemia: The
Deadly Triad of Cardiac Surgery

Marc[_ | IR AT e Tt o T 1o TFT™
Seren 101
for th :
No preoperative anemia
Departm lomato,
e - Preoperative anemia 7.5

JAdjusted Mortalityss

2.7
2.3
20 1.7
2+
0.8
0.6
L Tl

MB no, RBCsno MB yes, RBCsno MB no, RBCs yes MB yes, RBCs yes
N=8,668 N=391 N=5657 N=1,438
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The independent association of massive blood loss with mortality
in cardiac surgery

Keyvan Karkouti, Duminda N. Wijeysundera, Terrence M. Yau, W. Scott Beattie,
Esamelden Abdelnaem, Stuart A. McCluskey, Mohammed Ghannam, Eric Yeo, George Djaiani,
and Jacek Karski
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