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Figure 1. Observed Variation in Hospital-Specific Transfusion Rates for Primary Isolated
CABG Surgery With Cardiopulmonary Bypass During 2008 (N = 798 Sites)
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Figure 2. Estimated Distribution of Hospital-Specific Transfusion Rates for Primary Isolated
CABG Surgery With CPB During 2008 (N = 102 470)
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Fast track recovery of high risk coronary bypass surgery patients™
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Abstract

Objective: Fast track recovery protocols on younger, low risk patients result in shorter hospital stays and decreased costs. However, data is
lacking on the impact of these protocols on high risk patients based on an objective scoring system. Methods: In this study, a high risk cohort
of patients (EuroSCORE = 6, n = 158) was compared with a low risk cohort of patients (EuroSCORE <2 6, n = 1004) to define the safety and
efficacy of fast track recovery among high risk patients. A standard perioperative data is collected prospectively for every patient. Results:
Time to extubation was longer in the high risk group (299 * 253 vs. 232 * 256 min; P = 0.003), but intensive care unit (ICU) stay
(25.6 = 28B.7 vs. 21.5 * 9.4 h; P = ns), and postoperative length of stay (5.8 = 2.4 vs. 5.6 & 2.7 days; P = ns) was similar when compared
with the low risk group. Of the high risk patients B1% were extubated within 6 h, 87% were discharged from the intensive care unit within
24 h, and 67% were discharged from the hospital within 5 days. Multiple regression analysis showed that any red blood cell transfusion
(P =0.02), and cross clamp time >60 min (P = 0.03) were the predictors of delayed extubation (=6 h) in the high risk group. The
predictors of extended ICU stay were any red blood cell transfusion (P = (.0001), and peripheral vascular disease (P = 0.05). Any red blood
cell transfusion was the only prcdlctor for m-::rialﬂj,f {P = 0. DE} and readrmssmn to the hnspﬂal within the first 30 days {P = El 02) in ﬂus
cohort Df patients. Conclusigns: = !
und [ gy e DOOT
predlcmrs of prolonged ventilation, 1ncreased ICU and hospital stay. Red blood cell transfusion is associated with delayed cxtuhancn and
discharge from the ICU, and increased mortality and hospital readmission rate.
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Perioperative allogeneic blood transfusion is associated
with increased thirty day mortality after isolated coronary
bypass surgery
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Perioperatif transfuzyon igin risk faktorleri

® |leri yas
® Preoperatif azalmig eritrosit volumu

® Dusuk vucut kitlesi
® Preoperatif anemi

® Acil veya kompleks cerrahi
® Redo
® Anevrizma
® CABG disiI operasyonlar
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Highly positive intraoperative fluid balance during cardiac surgery is
associated with adverse outcome.

Toraman F, Evrenkaya S, Yuce M, Turek O, Aksoy N, Karabulut H, Demirhisar
O, Alhan C.

Department of Anesthesiology, Acibadem Kadikoy Hospital, Istanbul, Turkey.

Abstract

Hemodilution and increase in capillary permeability occurring with cardiopulmonary bypass (CPB)
impose a risk for tissue edema and blood transfusion that may result in an increased complication
rate after coronary artery bypass grafting (CABG). Of the 1280 consecutive patients undergoing
isolated on-pump CABG, total fluid balance at the end of the operation was less than or equal to 500
mL in 1155 (Group 1) and more than 500 mL in 125 (Group 2). During CPB, blood was added to the
reservoir only when the hematocrit fell to 17% or less and crystalloid solution only when the pump
flow index fell below 2.0 L/min/m2. Anesthetic, surgical, and postoperative management and
diagnoses were the same in all patients, and a single surgical and anesthesia team performed all
operations. No patient was excluded from the study. Results: Hypertension, diabetes, chronic
obstructive pulmonary disease, New York Heart Association (NYHA) Class IlI-1V, use of angiotensin
converting enzyme (ACE) inhibitors, chronic renal failure, and female gender were the significant
preoperative risk factors for increased volume replacement during CPB. The groups were similar in
body mass index, preoperative hematocrit values, total fluid balance in the intensive care unit (ICU),
and total chest tube output. However, red blood cells' transfusion rate, readmission rate to the ICU
and length of hospital stay were significantly higher in Group 2 patients. Multiple logistic regression
revealed that age > 70 years (p < 0.001, Odds Ratio (OR): 2, 95% CI: 1.4-2.8), and total fluid balance
> 500 mL at the end of the operatlon (p <0. 01, OR: 2.2, 95% Cl: 1.5-3. 2) were the predictors of

rer~af.red blood ceIIs age > 70 years (p <0.0001, OR: 2.3, 95%
Cl: 1.6-3.3 and total fluid balance > 500 mL 3y the end of the operation (p < 0.001, OR: 2, 95% ClI:
1.3-2.9) weré lanifi ' ~This study suggests that mtraoperatlve volume overload
increases blood transfusion and Iength of hospital stay in patients undergoing CABG.
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non-transfused coronary artery surgery patients h‘f@”ﬂ*f‘fggﬁgg

Sahin Senay, Fevzi Toraman, Hasan Karabulut, Cem Alhan

Abstract

Background and objective: Low hematocrit level and transfusion may coexist during cardiopulmonary bypass and the
actual impact of one on the outcome parameters may be counfounded or masked by the other. This study aims to
determine the impact of the lowest hematocrit level during cardiopulmonary bypass on outcome parameters in non-
transfused patients. Methods: Two thousand six hundred and thirty-two consecutive patients who underwent isolated

coronary artery bypass graft (CABG) surgery with cardiopulmonary bypass were evaluated prospectively: 1854 (70.4%)
patients who did not receive any red blood cells during hospital stay were included in the study. Perioperative data and

outcome parameters were recorded. Outcomes were evaluated in 2 groups according to the lowest level of hematocrit
(>21%: high hematocrit group, n= 1680, (91.6%) and <2 1%: low hematocrit group, n=174, (9.4%)) during cardiopulmonary
bypass. Results: Overall mean lowest hematocrit level of patients was 27.7+4.4% (19.7£1.9% in the low hematocrit group,
28.5+4.1% in the high hematocrit group). The comparison of outcome parameters regarding the time on ventilator,
duration of intensive care unit stay, intensive care unit re-admission, hospital re-admission, reoperation for bleeding
or tamponade, low cardiac output, postoperative atrial fibrillation, stroke, creatinine level at hospital discharge, new
onset renal failure, mediastinitis, pulmonary complication and mortality rates were similar in both groups. Conclusions:
Qur findings suggest that a lowest hematocrit level of <21% during cardiopulmonary bypass has no adverse impact on
outcome after isolated coronary surgery in non-transfused patients.
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Table |. Preoperative and intraoperative variables

High hematocrit group (n=1680) Low hematocrit group (n=174) p value
*CCS=3 (%) 323 34.5 NS
*NYHAZ23 (%) 6.9 9.8 NS
Preop. congestive heart failure (%) 1.3 1.2 NS
Hypertension (%) 46 50 NS
Chronic lung disease (%) 12.5 115 NS
Preoperative usage of aspirin (%) 57 55 NS
Preoperative usage of clopidogrel (%) 29 .1 NS
Preoperative usage of heparin (%) 4.1 4.0 NS
Ejection fraction < % 50 (%) 395 424 NS
MNonelective operation (%) 8.9 10.3 NS
Redo operation (%) 3.4 3.5 NS
Preop. atrial fibrillation (%) 2.1 .1 NS
Diabetes mellitus (%) 224 25.3 NS
Renal insufficiency with dialysis (%) 0.7 1.7 NS
Preop. cerebrovascular event (%) 0.5 0 NS
Body mass index (kg/m?) 28.1+3.9 27.8+4.2 NS
MNumber of distal anastomosis (n) 3.1l 3.2+1 NS
Cardiopulmonary bypass time (min.) 57+20 61+20 0.02
Cardiac arrest time (min.) 32+13 35+14 0.02

*C(CS, Canadian Cardiovascular Society Score; NYHA, New York Heart Association Score.



Table 2. Risk factors for developing hematocrit levels of 21% or lower during cardiopulmonary bypass (univariate analysis)

High hematocrit group (n=1680) Low hematocrit group (n=174) p value
Age (y) (meanzSD) 59+9 61+8 0.001
Female sex (%) 18.5 39.1 <0.001
Preoperative hematocrit (%) 40.9+4.4 34.1+4.7 <0.001
Preoperative hematocrit<30% (%) 42 23.6 <0.001
Preoperative use of diuretics (%) 6.5 1.8 0.05
Preoperative use of intravenous nitrates (%) 6.4 12.9 0.02
Body mass index<25 kg/m? (%) 45 7.1 0.04

Serum creatinine>200 mmol/l (%) 2.1 7.1 0,014




Table 3. Risk factors for developing hematocrit levels of 21%
or lower during cardiopulmonary bypass (multivariate analysis)

Odds ratio 25 % Cl p value
Preoperative 28.5 13-62.2 <0.00I
hematocrit < 30%
Female sex 52 3.1-88 <0.001
Body mass index 2 .2-3.4 0.006
< 25 kg/m?
Serum creatinine 4.4 1.5-12.5 0.01

= 200 mmol/l




Table 4. Operative variables including hematocrit levels and fluid balance

High hematocrit group Low hematocrit group p value
Hematocrit level before the induction of anesthesia (%) 41.9+5.4 35.9+4.7 <0.001
(meantSD)
Lowest hematocrit during CPB (%) (meantSD) 28.5+4.1 19.7+1.2 <0.001
Hematocrit at the end of CPB (%) (meant5D) 33.0+4.3 26.0+3.3 <0.00|
Hematocrit at hospital discharge (%) (meant5D) 27.9+4.4 27.0+4.0 NS
Fluid balance at the end of the operation (ml) (meantSD) 139+551 330+554 0.003

Fluid balance at the end of day | (ml) (meant5D) 9231633 880+556 NS




Table 5. Outcome parameters

High hematocrit group Low hematocrit group p value

Mean drainage (ml) 518+213 473+191 0.004
Ventilation time (h) 3.9+3.2 4.1+2.0 NS
Duration of intensive care unit stay (h) 21.8+34.6 20.9+6.4 NS
Duration of hospital stay (d) 5.0+2.5 5.4+2.5 0.04
ICU readmission (%) 1.0 1.7 NS
Hospital readmission (%) 22 34 NS
Recperation for bleeding or tamponade (%) 0.2 0.6 NS
Low cardiac output (%) 3.9 6.9 NS
MNew onset atrial fibrillation (%) 10.4 6.9 NS
Stroke (%) 0.1 0.6 NS
Creatinine level at hospital discharge (mg/dl) 0.8+0.2 0.8+0.3 NS
MNew onset renal failure (%) 0.1 - NS
Mediastinitis (%) 0.4 0.6 NS
Postoperative lung complication (%) 0.2 0.1 NS
Mortality (%) 1.0 - NS
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MRDIAC SURGERY [5ASSOCIATED
with a high rate of allogeneic
blood transfusion, varying from
40% to 90% in most repor €

The rationale for perioperative red bl

cell (RBC) transfusion is based on the ob-

servation that anemia is an independent

rsl Faetor for morhidiey and mortalite af-

Context Perioperative red blood cell transfusion is commonly used to address ane-
mia, an independent risk factor for morbidity and mortality atter cardiac operations;
however, evidence regarding optimal blood transfusion practice in patients undergo-
ing cardiac surgery is lacking.

Objective To define whether a restrictive perioperative red blood cell transtusion
strategy is as safe as a liberal strategy in patients undergoing elective cardiac surgery.

Design, Setting, and Patients The Transfusion Requirements After Cardiac Sur-
gery (TRACS) study, a prospective, randomized, controlled clinical noninferiority trial
conducted between February 2009 and February 2010 in an intensive care unit at a
university hospital cardiac surgery referral center in Brazil. Consecutive adult patients
{n=502) who underwent cardiac surgery with cardiopulmonary bypass were eligible;
analysis was by intention-to-treat.

Intervention Patients were randomly assigned to a liberal strategy of blood trans-
fusion (to maintain a hematocrit =30%) or to a restrictive strategy (hematocrit =24%).

Main Outcome Measure Composite end point of 30-day all-cause mortality and
severe morbidity (cardiogenic shock, acute respiratory distress syndrome, or acute re-
nal injury requiring dialysis or hemofiltration) occurring during the hospital stay. The
noninferiority margin was predefined at -8% (ie, 8% minimal clinically important in-
crease in occurrence of the composite end point).

Results Hemoglobin concentrations were maintained at a mean of 10.5 g/dL (95% con-
fidence interval [CI], 10.4-10.6) in the liberal-strategy group and 9.1 g/dL (95% Cl, 9.0-
9.2) in the restrictive-strategy group (P=.001). A total of 198 of 253 patients (78%) in
the liberal-strategy group and 118 of 249 (47 %) in the restrictive-strategy group received
a blood transfusion (P .001). Cccurrence of the primary end point was similar between
groups (10% liberal vs 11% restrictive; between-group difference, 1% [95% Cl, -6% to
4%5]; P=.85). Independent of transfusion strategy, the number of transfused red blood
cell units was an independent risk factor for clinical complications or death at 30 days (haz-
ard ratio for each additional unit 1.1-1.4]; P=.002).

1on Among patients undergoing cardiac surgery, the use of a restnctiv
operative transfusion strategy compared with a more liberal strategy resulted in noninfe-
rior rates of the combined outcome of 30-day all-cause mortality and severe morbidity.
Trial ¥ o e
JAMA. 2010:304(14):1559-1567 WWW.jama. com




Figure 1. Study Flow
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Table. Baseline Characteristics of Study Patients.

Table. Baseline Chasacterstics of Study Patents
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Figure 2. Mean Hemoglobin Levels During the Study According to Transfusion Strategy
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Figure 4. Kaplan-Meier Estimates of 30-Day Survival Based on Number of Red Blood Cell
(RBC) Units Transfused
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Ameliyat oncesinde

Yuksek riskli hastalarin I A
saptanmasi ve buna

yonelik onlemlerin

alinmasi

P2Y12 inhibitorlerinin en I B
az 3 gun once kesilmesi

Preop intrensek 11 B
koagulasyon sisteminin
rutin taranmasi

Kan tetkiklerine alternatif Il a B
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preop antiplatelet ajan
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Minimal invazif girisimler
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Kan koruma yontemlers

Rutin cell saver I A
Kanserli hastalarda b B
cell saver

Pompada kalan kanin Il a C
direkt geri verilmesi

Pompada kalan kanin Il a A
santrifuje edilip geri

verilmesi

Postop mediastinal Il b B

drendeki kanin
santriflje edilip geri
verilmesi

Postop mediastinal 1 B
drendeki kanin direkt
geri verilmesi



CPB doneminde

Mikropleji (6zellikle KKY Il b
de)

HIT hastalarinda heparin I
yerine danaparoid veya

direkt thrombin

inhibitorleri (eg, lepirudin,

bivalirudin or argatroban

Hemodilusyon igin I
yuksek riskli hastalarda
mini devrelerin kullanimi

Mini devrelere ek olarak Il b
vakum destekli drenaj
kullanimi



CPB doneminde

Biyolojik uyumlu (kaph)
devrelerin kullanimi

Modifiye ultrafiltrasyon
Retrograd otolog priming

CPB suresi uzayabilecek
vakalarda heparin
seviyesinin yuksek
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Postop donemde

Kanamay! engellemek 1
icin profilaktik PEEP
kullanimi



Table 3. Topical Hemostatic Agents Used in Cardiac Operations for Local Control of Bleeding

(Class of
Agent Commercial Name Composition Mechanism of Action Recommendation
Oxidized regenerated cellulose ~ Surgicel and Oxycel Oxidized cellulose Accelerate clotting by platelet activation followed by swelling Class ITb
for wound compression and wound compression. Some bacteripstatic properties.
Microfibrillar collagen Avitene, Colgel, or Bovine collagen Collagen activates piahe]ets causing aggregation, clot Class IIb
Helitene shredded into fibrils formation, and wound sealing.
Combined compression and Recothrom cr Thrombin ~ Bovine fibrillar collagen  Activation of platelet-related dlotting followed by swelling Class IIb
sealant topical agent JMI added to USP or bovine gelatin and wound compression. Recombinant thrombin has
porcine Gelfoam, combined with potential safety advantage. Combination of compression
Costasis, or FloSeal thrombin and mixed and sealant agents.
with autologpus
plasma
Fibrin sealants ("fibrin glue”) Tisseel, Beriplast, Source of fibrinogen and ~ Fibrin matrix serves to seal the wound. Contains either Class ITb
Hemaseel, Crosseal thrombin mixed with aprotinin or tranexamic acid.
antifibrinolytics
combined at
anastomotic sites
Synthetic cyanoacrylate Omnex Polymers of two forms Seals wounds without need for intact clotting mechanism. Class IIb
pulvmers of cyanvacrylate

MONGmers



Synthetic polymers of
polycthylene glycol

Sealant mixture of bovine

albumin and glutaraldehyde

Large surface area

polysaccharide hemospheres

Chitin-based sealants

Antifibrinolytic agents in
solution

CoSeal and DuraSeal

BioGlue

Ansta, HemoStase

Celox, HemCon,
Chitoseal

Trasyiﬂl or tranexamic
acid

Palymers of
polyethylene glycol
cross link with local
proteins

Albumin and
glutaraldehyde
dispensed in 2-syringe
system

Plant-based
polysaccharides with a
very large surface area

Naturally occurring
polysaccharide
polymer

Antifibrinolytic agents
dissolved in saline

Polymers and proteins form matrix sealant.

Sealant created without need for intrinsic clotting system by
denaturation of albumin. Safety concerns because of
glutaraldehyde toxicity.

Rapidly dehydrate blood by concentrating serum proteins,
platelets, and other blood elements on the surface of
contact.

Chitin forms clots in defibrinated or heparinized blood by a
direct reaction with the cell membranes of erythrocytes.
Probably induces local growth factors,

Limit wound-related generation of plasmin.

Class ITb

Class IIb

Class IIb

Class IIb

Class Ila



Kan kaynaklarinin yonetimi

Multidisipliner kan Il a B
yonetimi (anestezist,

cerrah, yogun bakim,

kardiyolog, perfuzyonist,

hemsire, kan bankasi)

ekibinin olusturulmasi

Toplam kalite yonetimi Il a B
(surekli 6lcum ve analiz)



CPB da oneriler

— Trendelenburg
— Kaval kanulun kontrolu

— Gereksiz sivi yuklenmesinden kaginmak
* perfuzyonist anestezist igbirligi



CPB da transfuzyon kararindan once

Kl >2,5L/dak

Perfuzyon basinci>60 mmHg

Idrar cikisi >0,5 ml/saat

Kan laktat duzeyi degisimi

Metabolik asidoz varligi sorgulanmal



Ameliyatta oneriler

« Kana saygi gostermek
— Waste suction’in gereksiz kullaniimamasi
— Yuksek riskli hastalarda cell saver
— Gazli bezlerin sik degistirimemesi

— Sternum kenarlarina emici materyal
konulmamasi

— Pompa kaninin retransfuzyonu
— Bacak insizyonlari !



Youun bakimda oneriler

— Revizyon kararinin geciktiriimemesi

— Hedefe yonelik tedavi ve transfuzyon
 Tam kan kullanimi !!!



Oneriler

* Postop donemde
— Kalp hizi

— Laktat duzeyi degisimi, metabolik asidoz
varligi

— |drar cikisi

— Cilt sicakhgi ve nemi

— Efor kapasitesi

— Ates—VO, T sorgulanmal



Transfuizyon yapilmayan hasta

oranlari

No transfusion

159599 2001 2003 2005 2007 2009
2000 2002 2004 2006 2008



Herseye ragmen kan verecekseniz...
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Table 2. Crude and adjusted odds ratios (OR) with 95% confidence intervals (Cl) for the development of severe postoperative infection according to transfusion and
storage time of transfused red blood cells.

All patients {n = 4240) Patients developing Crude OR (95% CI) Adjusted OR (95% Cl)
severe infection (n = 165)
Mon-transfused 2492 55 1.0 (reference) 1.0 (reference)
Transfused (red blood cells) 1748 110 3.0 2.1—41) 1.6 (0.9—-2.8)
Storage time only <14 days 953 44 2.1 (1.4-3.6) 1.2 (0.6—2.1)
Storage time only =14 days 548 18 1.3 (2.6-5.4) 2.5 (1.2—-4.2)

The ORs were adjusted for age, gender, body mass index, preoperative hemoglobin concentration, diabetes mellitus, reoperation due to bleeding, use of
extracorporal circulation, concomitant cardiac surgery, hospital of surgery, Charlson comorbidity index score, number of transfused red blood cell units, number of
transfused platelet units, ABO blood group of the patient, minor and major ABO-incompatibility of platelet transfusions.



‘Pencere donemi

’

HIV
HBV
HCV

22 gun
60 gun
80 gun




Erken enfeksiyon doneminde HIV testleri

HIY ANA (plasma)

/ HIV antibody
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HCV testleri
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Transfuzyonla hastalik
bulastirma olasiliklari

« HIV 1:3 000 000
« HCV 1: 500 000
- HBV 1: 100 000

JOR after Shreiber et al NEJM 1996



1 yilda olum risKki

Olasi Risk
Transfuzyon 1: 8 000
Futbol oynarken 1: 25 000
Cinayet 1: 100 000
Tren kazasi 1: 100 000-1:1°
Yildirim carpmasi 1: 1 000 000
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