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Outline

Ny do we need “Guidelines”
nat are the “Guidelines”
nat If we all followed them?




Transfusion Practice Is Bizarre!

e \Wide variability.

e NoO one knows what Is
“best”.

Everyone thinks
they do!

Mo, of Patients

Stover EP et al. Variability in transfusion i- IIIII w‘.tll.ll ||F.
practice for coronary artery bypass persists :

despite national consensus guidelines. . 'l | “ a1 1l !
Anesthesiology 1998:88:327-333. = —




IHeart surgen/ aees not Knew When
1o transituse?

e 25% of more than
4000 pts were tx.
With Hgb >10gm/hg.  jblood

e Large assoc. with

Pasimciieilongy research

re n aI fal I u re L O S Subit v Elood sary Red Blood Cell
b) ) Browee Blood Transf ronary Artery Bypass G

AH Patients

Infection, and death! -




No Change in 20 years in 16
Counties

ntra-op 9-100%
POost-op 25-87%
ntra-op 0-98%
Post-op 3-95%
ts. Intra-op 0-51%
ts. Post-op 0-39%

e No relationship to Euroscore!

e Snyder-Ramos S, et al McSPI. Ongoing variability in transfusion
practices In cardiac surgery despite established guidelines. Blood
(ASH Annual Meeting ) 2005 Abstract 947.




x-“Top len Killers”
Reb Califi, MD- Vice Chanceller Duke U.

e Medical Error st Common Procedure nhe oo
Perspective o et

20% with subclinical CAD at baseline

e Having the wrong plan. 9904 | 33 | Transfusion of

' ' ' ked Cell
e Failure in execution of the Pﬂ;ﬂ:d(ﬁ,_s |

right plan (human error)

» Blood industry has
done a- great JOb On Cochrane Collaboration
the execution part, e

but may be - .
perfectly delivering : I I
a lethal product. :

LR




JCAFO 2007

e 2-5-07 JCAHO stakeholders meeting.

e Attendees included: NIH, FDA Society for
Critical Care Medicine, SABM and
American Association of Orthopedic
Surgeons




Miost blooed Is used In a smaller
AUMBPEr off patients.
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e Regarding D-Day:

e “....IS not the end, not even the beginning

of the end, but perhaps, the end of the
beginning.”

e Sir Winston Churchill
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Classification ofi the @ualiy/ of
EVidence Availakle

e Rank Order of Quality

e Level A: pata from well-designed placebo-controlled, blinded,
randomized clinical trials or meta-analyses or multiple clinical trials.

e Level B: pata from less well done single randomized trials or
from non-randomized, analytical observational studies.

® Level C: consensus “expert” opinion or data from descriptive

studies, informative case reports and/or retrospective data
associations.




Retrospective Data Based Analys|s:
LLevel C Evidence

e Fraught with problems

e The only conclusions to be drawn are
ASSOCIATIONS.

e Retrospective data based analysis is useful for

hypothesis generation!

e Retrospective data base analysis always
wrestles with confounders, time of study,
changes in practice, widespread bias.

e Retrospective data analysis cannot prove cause
and effect!




Classification Scheme: used to Summarize
Clinicall Recommendations

e Class I: General agreement that a procedure or intervention is
useful and effective.

e Class II: Conflicting evidence.

e lla: Weight of evidence favors intervention.

® ||b Less well established acceptance for intervention.

e Class Il Evidence shows the intervention is not useful or
potentially harmful.




Evidence Based

e “... the science of medicine becomes a
structured and organized way of using
probability...to best benefit the patient
and the community.”

Jenicek M. Foundations of evidence-based medicine. New York: Parthenon Pub.
Group. 2002.




Even/ TTherapy: has Consequences

e Medicine and surgical interventions have
both systemic and random effects of which
some are beneficial and some are of
unintended consequences.

e The practice of medicine necessitates a
balancing of these conflicting effects
recognizing that there will always be a
residual level of uncertainty.




e Eine Pomnts: \What an Effort!

e /53 Peer reviewed literature citations
e 15 reviewers/readers of literature

e Consensus sought regarding meaning and
Importance of each paper by reviewers

e 113 page manuscript written
e Process: over 3 years of work!




The Proplem/idine Dilemma

e “There Is lack of clear evidence regarding
the benefit of blood transfusion. However,
clinical reports of survival benefit support
transfusion in certain clinical situations.”




Causes of Blood Transfusion After
Cardiac Operations

e Class |

® ...high-risk patients.... account for 80% of blood products
transfused.

Patient related bleeding issues.
Physician-related causes of bleeding.
Procedure-related causes of bleeding.
Drug-related causes of bleeding.




Indications for lransiusion-
Iransiusion Iigger

e Class lla: ..treatment of inadequate tissue oxygen delivery,
signs or symptoms, morbidity (6-7gm/dIl>)...

e ...non red cell haemostatic products ..on clinical evidence of bleeding
supplemented with (preferably point-of-care) tests...Level C evidence.

Class llb: ...certain patients with non-cardiac end-organ

Ischemia (CNS, gut).. May benefit from Hgb potentially as high
as 10gm/dl... Level C evidence.

Class lll:...transfusion for Hgb. above 10gm/dl ..is not
recommended.




Anti-EiBrneIyilcs

I HEMOSTATIC DRUGS WITH AMTIFIERIMOLYTIC PROFPERTIES
Class |

1. High-dose aprotinin is indicated to reduce the
number of patients requiring blood transfusion, to
reduce total bloed loss, and to limit reexploration in
high-risk patients undergoing cardiac operations. Ben-
efits of use should be balanced against the increased
risk of renal dysfunction. {Level of evidence A)

2. Low-dose aprotinin is indicated to reduce the number
of patients requiring blood transfusion and to reduce the
total Blood loss in patents having cardiac procedures.
ILevel of evidence Al

3. Lwsine analogues like epsilon-aminocaproic  acid
IEACA) and tranexamic acid {TXA) are indicated to reduce
the number of patients whe require blood transfusion, and
to reduce total bloed loss atter cardiac operations. These
agents are slightly less potent bleod-sparing drugs and the
satety profile of these drugs is less well studied compared

with aprotinin. (Level of evidence A)




Vignganer PDIEhleeRIE; BieiZzel EleNiskiasseeialed Wit apreuiRiaNn
candiacsuigen/a NFERGINNVIECR2006; S545 858 65)

The NEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

The Risk Associated with Aprotinin
in Cardiac Surgery

Dennis T. Mangano, Ph.D., M.D., lulia C. Tudor, Ph.D., and Cynthia Dietzel, M.D.,
for the Multicenter Study of Perioperative |schemia Research Group

and the lschemia Research and E:_'Jua'ﬁtt'f.:#r'l Foundation®




Table 2. Results of Multivariable Logistic Regression for the Renal Composite Qutcome in 4374 Patients.*

Risk Fastar

Apratinin vs. control
Aminocaprolc acld v, carre
Tranexamic acid vs. control
Propensity score

Complex vs. primary surgery
History of renal disease

Creatinine =1.3 mg/ dl on admission§
Heart failure on admission

History of angina

History of liver disease

History of intravenous drug use
Preaperative nitrate administration

Preaperative inctrope administration

Preaperative administration of ACE
inhibitoe

Intracperative transfusion of fresh frazen

plasma

Intracperative transfusion of red cells

Odds Ratio (95% CI)

2.52 (1.66-3.82)

L0340 £1.1 7&)

1.25 {0.74-2.13)

1.55 {1.12-2.16)
2.50 {1.76-3.57)
2.71 (1.91-3.87)

2.33 (1.68-3.24)

0.57 (0. 36-0.32)

0.35 (0. 18-0.68)
3.29 (1.0B-10.04)
1.95 (1.29-2.93)
2.31 (1.45-3.67)

Lo T

2.51 [1.72-3.65)

.64 (1.15-2.34)

PValue

=0.01
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Analysis in Presence of Covariates
without Propensity Adjustmenty

Analysis in Presence of Covariates
with Propensity Adjustment:

241 (1.49-3.90)
D-Bmf =128
1.23 (0.68-2.21)
1.03 (0.97-1.11)
1.47 (1.02-2.13)
253 (1.70-3.75)
3.12 (2.11-4.60)
264 (1.84-3 80)
0.58 (0.35-0.56)

0.28 (0.13-0.61)

2.98 (0.82-10.84]

2.15 (1.36-3.40)
236 (1.42-3.92)
1,57 (1.10-2.24)
240 (1.58-3 68)
1.71 (1.16-2.52)
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@UErpPapErs By VianganeranciVicSRINnaielaie
o) zlofelpllal, fepilelsitipieten), clnlel ¢

Moehnle P et al. Morbid risks of unnecessary red blood cell transfusion in stable
coronary artery bypass graft patients. Blood (American Society of Hematology
Abstracts) 2005; 106; abstract 427.

Snyder-Ramos S et al. On going variability in transfusion practices in cardiac
surgery despite established guidelines. Blood (American Society of Hematology
Abstracts) 2005; 106:abstract 947.

Kullier A et al. Impact of preoperative anemia on outcome in patients undergoing
coronary artery bypass graft surgery. Circulation 2007; 116:471-479.

Aronson S et al. Risk index for perioperative renal dysfunction/failure:
critical dependence on pulse pressure hypertension. Circulation
2007;115: 733-42.

Ott E et al. Coronary artery bypass graft surgery--care globalization: the
impact of national care on fatal and nonfatal outcome. J Thorac
Cardiovasc Surg 2007; 133: 1242-51.




OiFE erall Cerenan/arieli/ vypass gl SUreeR/--care gl oalizaieRiine
IMpaciheiRaenalicareroniaizilapcNenidizl oUicomeINbEeE
CardieVaserSug 200y, 188 2425515

e Dramatic differences in aprotinin use:
Germany 69%, Canada 5.7%

e Dramatic differences in FFP usage: 10.6%

Germany, 1.4% Canada

e Dramatic differences in renal
dysfunction/failure: More patients dialyzed
In Germany than had renal dysfunction???




SemeVicSEIAvianganergueies!

(11

The effect of low preoperative hemoglobin on non-cardiac outcomes
was greatest for postoperative renal events.” ...
“Multivariate logistic regression demonstrated that the number of

units of intraoperative RBC transfusion was independently associated
with an increased risk of both cardiac and non-cardiac outcome”.

“Patients with low preoperative hemoglobin had a higher rate
of postoperative adverse events, but at the same hemoglobin
level, the risk of suffering postoperative complication increased
significantly with transfusion of RBC’s”.

e Kullier et al.




NIVFAGCETOPENSIWAVIAICHED
S AVVEL

Propensity Matched for Aprotinin (yes/no)

L—

Percent survival

No. of Patients at Risk of Dying
Year 0 1 2 3 4 5
No Aprotinin 554 541 539 536 527 432
Aprotinin 554 533 525 516 507 269

1 2 3 4 5
Survival Time




NIVEAGS SURIVaINVItarame WJFHJIJF
¢ zleleleie] Injie) i

All Patients

Percent survival
Percent survival

3 4
Survival Time Survival Time




erRIghtAnaINSIS?

Aprotinin Does Not Increase the Risk of Renal Failure in
Cardiac Surgery Patients

Anthony P Fornary, MDD YingXing Wo, MD: Loren F. Hiratzka, MDDy
Gary L. Grunkemeier, PhD: 1 Scott Page Sod, MDD

Bockgromed—Aprotinin is frequently wved in high-risk cardisc suresry patienis 1o dereass blesding complications and
transfusions of packed red blood cells (FREC). Trarsfisions of FRBC are known 1o dirscily increase the risk of mew

onset posioperacive renal failore (ARF) in cardiac surgery patienis. A receni highly publicizsd repon implicaied
aprofinin as an independent causal factor for postoperaiive remal failure, but ignored the poizniial confounding affect of

nomerical PRBC data on ARF. We sought to investigabs thar claim with an analwsis that included all parioperative risk
factars for renal failore, incloding PREC transfusion daa.

Medhods and Beswis—Prospectisely collecied patient daca from 12 ceniers coneribuiing o the Mergad Cardiac Ragisiry,
an iniermational mulicenisr cardiac sweery dabass, operared on betwesn Janwary 2000 and Febnaary 20065 wee
refrospectively analyzad. & previously published risk model for ARF incorporacing 12 wariables was used o calculate
a baseline ARF risk score for each patiert in whom those wariables wers awailable in=15 [74). Afrer adding cransfused
FEEC daia 11 198 patienis remained for risk-adjusied assesamene of ARF in r=lation io aproiinio uss. Risk-adjusted
mulcivariahle analyses were camisd o with, and without, consideration of trarsfeed PRBC. Aprolinin was used in
24 A% (2511 198). The owerall incidence of ARF was L6 (1BOL] 196} and was higher in the aprotinin subset
(265, TAITST versus 1.3%, 108/3441; P=00015 The incidence of ARF direcily and significanily inoreazed wiih
inreasing irarefiwions of PREBC (P<20.001). Risk-adjust=d analysis withoui ransfossd PRBC in the model sagesars thai
aprofinin significantly impacts ARF (P=0.003; OR=15} Howewr, further risk adjosiment with the addiiion of the
highly significant wansfused PRBC swariable (P=00001; OR =123/ ransfused PRBEC) 1o the model atienpares ke
purporied indepandane affect of aprotinin (P=0.231}) on ARF.

Comelisisns—The increass in renal failore s2en in patizoes who were administzrsd aprotinio was direcily relared 1o
increasad mamber of ransfosions in that kigh-risk pacizni populacion. Aprotinin use doza not independ2nily increase e
risk of renal failure in cardiac surgery patienis. (Ciralofion. 2007 116 =appl 111271134

ey Words: renal failure ® trarefusion ® cardiac surgery ® Lidnsy ® risk factors




EURERAARAINSISTSEVV YS!
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Agura & Cdds ratios (Dofh univanate and mulvariate) for he
st of aprofinin on ARF In the difera FopJatons basbad.
The cincles represent the poink echima s of T varkous. odds
rathos, and 1he wertical bars or i Conf iden o I inryvals,
LD i bcabss univanials model assessing the sings predcior
aproiinin’ usng ol 2! i enks; UA, univanidie modsd
amsessing e single predictor "aprofinin’ Gassd onthe 15 174
prientswih 3l vodables svalable bo perlomn CCF-ARF risk
it as dors: i Modsd A% A, muiianahe model “A7
in="15 174 wih CCF-ARF rzk sdusiment; UE, univanis modal
aseasng e single predichor "aprofinin’ Gased onithe 11 166
pertlenis wih numaical PREC datm sval abls for anaksis in
Kode "B, KB, muilivands modsd “B" ni=11 196 wiih I:-'l:h
ZCF SAF and F'HEJ rizk adustmed; LS, univaigis
amsscsng e single predickor "aprofinin’ bassd on the
priients who reosved no trarsfuskons and § Nl s
Moda 527 MG, mulbyan sbs mesded 0" e 55 58
Azk adusimant In reomiran sfused paticis




Tx. Causes Renal Failure!
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The Latest

e 8548 Pts at Munich Heart Center

e Various dosages of aprotinin

e Renal failure (dialysis)

e Renal dysfunction (increased creatinine)

e No evidence of increased renal failure or
dysfunction even with increased dosing,

e Risk factors (patient and operative) were related

to outcome.

e Dietrich W, Busley R, Boulesteix A-L. Effects of aprotinin dosage on
renal function. Anesthesiology; 2008:189-98.




What About BARI?

e Not published yet!
e Mortality data is being adjudicated!

e Renal findings etc may not support
Mangano!

e But, don’t judge until it is published!




Renal Injuny, Hemodilution ana
ransitsion

Retrospective 1760 Pts

Single center

31% female

CABG with CPB

Major Outcome: Delta Creatinine

Renal Injury= Delta Creatinine >50%

Acute Renal Failure=100% increase in Creatinine and >
2.1mg/dl.

Anemia assoclated with renal failure
Habib R et al. Role of Hemodilutional Anemia and Transfusion during Cardiopulmonary Bypass in

Renal Injury After Coronary Revascularization: Implications on Operative Outcome. Critical Care
Medicine 2005;33:1749-56.




Prepensity. Analysis: 1’ and Cr
Change

e % Change Cr. 0.0029
e %Cr-Clearance 0.0043
e Renal Injury 0.0030

o ARF 0.0010
o LOS 0.0027

e Habib R et al. Role of Hemodilutional Anemia and Transfusion
during Cardiopulmonary Bypass in Renal Injury After Coronary
Revascularization: Implications on Operative Outcome. Critical Care
Medicine 2005;33:1749-56.
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ER/inrepoIetin

e Class I: ...Epo may be helpful in restoring red blood cell volume
In patients undergoing autologous preoperative donation..

e Class lla; ...Epo can be useful in anemic patients at low risk

for elective cardiac procedures ...in conjunction with iron therapy
(Level B and C evidence).

e Class IIb: ...Epo given at least a few days before operation

may be considered to increase red cell mass in elective
patients....postoperative (Level C)




DDAVP and EFactor Viila

e Class llb: ...factor vila.. Intractable non-surgical bleeding after
CPB procedures...(Level C evidence)

e ...DDAVP may be helpful in patients with demonstrable specific
platelet dysfunction....(Level B evidence).

e Class IlI: ...prophylactic use of DDAVP is not helpful (level A
evidence)




Hepain Vianagement

e Class Ilb: during CPB it is reasonable to consider higher /and

or patient specific heparin concentrations to reduce haemostatic
activation.... (Level B and C evidence)




Acute Noermovolemic Hemodilution

e Class IIb: ...not well established...it could be utilized as part of
a multi-pronged approach.. (Level B evidence)




Shedl Bleod Poesteperatively.

e Class lIb: ...washed shed mediastinal blood may be of use in
a blood conservation program... (Level of evidence B &C)

e Class Ill: ...direct infusion of shed mediastinal blood ...may
cause harm.. (Level B evidence).




RAP., Ultra filtration

e Class llb: .retrograde autologous prime may be reasonable
for blood conservation (Level B evidence).

e Class lla: ... modified ultra filtration can be effective... in

pediatric and patients where priming volume is a very significant
fraction of total blood volume..(Level B)

e Class Ill: ...modified or conventional ultra filtration alone is not
helpful in conservative and routine CPB... (Level B evidence)




Ofif Pumpfier Bleod Consenvation

e Class lla: ...orcaB can be effective as a means of blood
conservation... (level of evidence A)




ransiusion Algerthns: and Qv

e Class I: ... A multimodality approach involving multiple stake-

holders, institutional support, enforceable transfusion algorithms
supplemented with point of care testing...(Levels A, B and C
evidence)

e Class lla: ....continuous measurement and analysis of blood

conservation interventions ... can be beneficial.. (Level B of
evidence)




Winat rwerallfdiaie?

e Blood supply 1.5 days in the United States

e Costs of a unit of blood are rapidly rising:
Could we as a group change the world
economics of blood?

e Blood Is a homeland defense commodity
e What would happen to pt. outcomes?




WWiaat i

e As early as 1973 a “Blood Action Plan”
noted that adequate supply was a “unique
national resource”.6 In 2001 blood
availability was identified as “critical
national resource” with the goal of a 5-7
day supply ready in the United States.

e Britain 7 day supply of O neg! You can
check the supply on the internet.

e Israel has at least that much!




How much could we:' save!

e 1.4-1.6 million units!!

e \What heros the cardiac teams would be
for the nation!




New! Data Nertherm New England
Group

e Transfusion is associated with increased risk of
ventricular failure, inablility to wean from bypass,
and use of two or more inotropes.

e Prior work from this same group claimed it was

low-Hct that was associated with adverse
events.

e Surgenor SD et al. Intraoperative red blood cell transfusion during coronary
artery bypass graft surgery increases the risk of postoperative low-output
heart failure. Circulation 2006;114:Supp 143-8.




MUSIngs enl iransiusien Costs:
CABG

515,000 CABGs

e 25% Tx. “unnecessary /prophylactic” (136,000)- average
IS 2.5 units per patient (340,625 units)

Assume $250.00/unit $85,156,250.00
Assume $2000.00/unit $681,250,000.00
e A Societal Burden!

Based on: Goodnough LT, JAMA 1991.




IHowW much wouldlyeultransiuse at
$2000.00/unit?

Bl
,,'\t Q\ Figure 5. The tip of the iceberg.

/ . Blood Costs )
h\__'_.' - j

Transfusion costs are substantially more than
[ Igansiusion Costs blood costs, reflecting the consumption of
Labor l numerous hospital resources as well as the
1'::’:’:::”; incidence of adverse events associated with blood
SRR transfusions. Accounting for all resources, the
' incremental cost of transfusmg a single unit of red

J 9 hlood cells exceeds $2000 *




Scarciy-Could We asia Group

Change this?

1990-US imported 2% of its blood supply (France and
Western Europe)

e 5% decrease in donations from 1994-97

CJD, European travel restrictions will decrease

Immediately donations by estimates 7-9% reduction
Aging population-donor-recipient shift

Elective Surgery Halted

Effects of Sept 11, 2001 ???

FFP no longer from multiparous donors-TRALL.
Leukoreduction




Conclusion

e STS/SCA Guidelines for Transfusion and
Blood Conservation are here!

e Embrace them!

e Evidence Based- Opinion Interpretation by
“Experts”

e Are patients and our world will be better
because of these guidelines!




SOINMENMBUEIESH]

e If everyone thinks you have a good idea, you are
too late! Paul Hawken

e There are two types of creativity: the creativity of
making zero to one, and the creativity of making
one to 1000! Kazuhiko Nishi

e \We are the people we have been waiting for!
Navajo Medicine Man
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