KAN VE KAN URUNLERININ ERKEN
VE GEC DONEM MORBIDITE VE
MORTALITE UZERINE ETKILERI
Dr. Ozgen llgaz .Ko_cyi'éit'

Acibadem Mehmet Ali A%nia[ Universitesi Tip Fakiiltesi
Anesteziyoloji Anabilim Dali

. ACIBADEM

Sunum Akisi

» Kardiyak Cerrahide Kan Kullanimi
* Kan transflizyonuna bagl Morbidite/Mortalite
* Neler yapilabilir?

— Preoperatif Risk Faktorleri

— Kilavuzlar

— Preoperatif Anemi

— Hasta Kan Yonetimi

Kardiyak Cerrahide Kan Kullanimi

* 1-1.25 milyon kardiyak cerrahi vakasi /yil

Dixon B, Santamaria D, Reid D, et al. The association of blood transfusion with mortality after cardiac surgery:
cause or confounding Transfusion 2013;53:19-27

* %20-60 kan transflizyon gereksinimi

Goudie R, Sterne JA, Verheyden V, et al. Risk scores to facilitate preoperative prediction of transfusion andlarge
volume blood transfusion associated with adult cardiac surgery. Br J Anaesth 2015;114:757-66.

Kardiyak Cerrahide Kan Kullanimi

Morbidite Mortalite
*Kanama ile reoperasyon *Hastane mortalitesi

*Postoperatif cerrahi eileri ddnem mortalitesi:
enfeksiyon * 30gin

*Multiorgan disfonksiyonu * bay
*Mekanik ventilasyon
suresinde uzama
*Yogun bakimda kalis
suresinde uzama

*Hastanede kalig stresinde
uzama

—

Maliyet artisi

|7

Impact of Blood Product Transfusion on Short and
Long-Term Survival After Cardiac Surgery:
More Evidence

Ann Thorac Surg 2012;94:460-7

Table 3. Unadjiested Postoperative Complications in the
Transfusion Group Compared With the Non-Transfusion

Group
No Any

Complicat Transfusé Trarafask
Reapening 11.{04) 206 (5.9)
Myocardial infarction 5i02) 33 (14)
Arrhythmiss 657 (21.7) 93 (30)
Cardiac arrest 1808} BEY
Respiratory failure 903) 109{4.7)
Stroke 16 (0.5) 4821
Preumonia 600.2) 57(25)
Sternal infection 4(01) 003
Septicemia 1(0.001) 18(0.7)
Leg wound infection 2007) 75 (3.2}
Multiorgan failure 1(0u002) nm

Blood transfusion and risk of atrial fibrillation
after coronary artery bypass graft surgery
A meta-analysis of cohort studies

Medicine(2018)97:10

8 kohort galismanin metaanalizi
*Kan transflizyonu yapilan hastalarda overall 1.45 kat AF riski artisi

0dds Ratia Odds Ratlo
Hudly or Subg k g 3£ Random, 95% Cl Yo R
Koch 2008 02231 00381 193%  125[1.16,1.35) 2008 .
Whitson 2007 05423 QTS 1A% 172[142.208) 2007 I~
Choi 2008 16715 03275 38%  532(280,10.11] 2009 =
Domekes 2011 03001 00908 154% 1350113, 151) 2011 -
Topal 2011 0437 01228 128%  1.59[125200 200 o]
Alameddne 2014 03075 01035 M3%  136[1.11, 167 2004 ¥
Pacne 2014 01908 00485 1B6%  121[1.10.13%) 201 >
Viahou 2016 Q462 OT6T4  08% 0B3[4, 284 2016
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Morbidity of Bleeding After Cardiac Surgery:
Is It Blood Transfusion, Reoperation for Bleeding,
or Both?

Ann Thorae Surg 2011:91:1780-90)

*Kanamaya bagl reoperasyon % 2-8
*Risk faktorleri:

— ileriyas

— Diistik BMI

— Komorbidite

— Aort kapak cerrahisi

— KPB ve KK strelerinin uzamasi

*Hastane mortalitesi %8.5 vs %1

Morbidity of Bleeding After Cardiac Surgery:
Is It Blood Transfusion, Reoperation for Bleeding,
or Both?

Ann Thorac Surg 2011;91:1780-90

Morbidity of Bleeding After Cardiac Surgery:
Is It Blood Transfusion, Reoperation for Bleeding,
or Both?

Ann Thorac Surg 2011;91:1780-90

Morbidity of Bleeding After Cardiac Surgery:
Is It Blood Transfusion, Reoperation for Bleeding,
or Both?

Talbe & Morbiding and Morislity Asmocisind With Reoperation for Rierding in Maicked Pasimais

Ann Thorac Surg 2011;91:1780-90
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ORIGINAL ARTICLE Sz J

Risk Factors and Outcome of Acute Kidney Injury

after Isolated CABG Surgery: a Prospective
Cohort Study

Original Article

Predictive risk factors of acute kidney injury after on-pump
coronary artery bypass grafting

Apn Trand Med 2019,7(3):44

* AKl insidansi %6.7- %39

Rosner MH, Okusa MD. Acute kidney injury associated with cardiac surgery. Clin ] Am Soc Nephrol. 2006; 1:19-32

* 1737 hastada %15.8 AKI.
* Perioperatif risk faktorleri

— lleriyas

— Diabet

— KPB

— >1U RBC transflizyonu

— Uzamis mekanik ventilasyon

* Preoperatif proteiniri bagimsiz prediktif faktor olarak
anlamli bulunmustur.

Impact of Peri-Operative Acute Kidney Injury as a Severity Index
for 30-day Readmission After Cardiac Surgery

Ann Thorac S, 2014 January ; 97(1%: 111-117,

* AKI’ de 30 giinluk tekrar basvuru %9.3-%28.6
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GRIGINAL ARTICLE

(_..2 Transfusion of blood during cardiac surgery is associated with higher
long-term mortality in low-risk patients

Carl-johan jakobsen*®, Pia Katarina Ryhammer:, Mariann Tang", Jan Jesper Andreasen”

and Poul Erik Martensen’
* Dvpartomrt o cbokogy wxd werabv Car, Aarbes, Dererartc
* Gegurtrent of Larocoomic nd Viscular Surgey, A Uriveracy Houptal-Simfy, Aurhs, Sovmurk
* Depanmene o G At K
* Dwparent o o Surgery, sl Qgents Devmak
* o et 18, Deresar Tt »45.THA5 323
T w03 TS 9 @t e o it €. kb
P— 7 Naaser 201; acapen s
Abstract

DBJECTIVE. omerens sepors hive emphaiized the seed for reduction in sanifusions of dlogencic red bleod celli [RBC) dur to
creased mortid oy and momaity. Neventheless, wansusion rases e il high in several cardiac porgery insttutions. Repes on ong
trrem sl afte: carchae urpery ared REC £

METHODS: Diata from the 117) adult cardiac surgery performed
i four certres durng 1999-2010. Pasiens with s, {2329).
g withn 30 day (668) and not eligible for fallow-up (BS) were excluded leaving & cobert of 20 001. Regitration o the WD o
sanarory. WIHE and the unigue Darish Chd Regitration Symem with contruces sequential wpdates of the Danih pogulation
ersare that all putieres and Guicomes are accounted for

RESULTS: %antan-Meier sireval plot for low-risk patients (EuroSCORE 0-4), undergoing smple cardiac surgery s~owed a signcartly
Tower eximangd sorvhal afer 4500 days 0637 vi. 0.745] when receiving pericperative: RBC ransfusion (P « C.0001) The citerence.
v b vt patincts, with EurGBGORE 5-9 (3373 vi. 06436, P < 018001), while high-risk pusienss showeed o cifferance, Adjunied
tisk rati, afer RAC trarafusion, containing amang others age, sew, EGrcSCORE and diabetes, veas 183 (5% €1 fcomfidence interval)
147-207). The survival rate v indeperdert of up il sir units of RBC

CONCLUSION: Long-tere foliow-p of low-ritk patirs undergaing simple caniss iorgery demcnitrates & mors than 10 Higher
smortaliny when secehving perioperative REC raestosion, Even transhuion of 12 usits Seems b cany 4 rise of that

Torpean joumat of Canio- Tharacs Surgery 42 (20331 114-120 ORIGINAL ARTICLE
010 OIS Advancn Acoes pushoation 12 fanasy 705

Q Transfusion of blood during cardiac surgery is associated with higher
long-term mortality in low-risk patients
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Survival probability (%)

Toropear joumal of Canio Tharacs Surgeny 41 (1017 114-120 ORIGINAL ARTICLE

00O Mte]T  Ackvancn Accens publction 12 Jaresey 2017

Q Transfusion of blood during cardiac surgery is associated with higher
long-term mortality in low-risk patients
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(_..2 Transfusion of blood during cardiac surgery is associated with higher
long-term mortality in low-risk patients
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00O Mte]aT Ackvancn Accens publcion 12 Jaresey 2017

Q Transfusion of blood during cardiac surgery is associated with higher
long-term mortality in low-risk patients
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Less Is More: Results of a Statewide Analysis
of the Impact of Blood Transfusion on
Coronary Artery Bypass Grafting Outcomes

Ann Thorac Surg.2018 Jan;105(1):129-136

30 Day Freedom From Mortality
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Liberal or Restrictive Transfusion after Cardiac Surgery

¢ Primer & Sekonder cikti:
— Enfeksiyon
— inme
— Miyokard Infarktisii
— Akut Bébrek hasari

The NEW ENGLANB POUWREMAL of MEDIGIN E

ORIGINAL ARTICLE |

Restrictive or Liberal Red-Cell Transfusion
for Cardiac Surgery

Mazer CD, et al 2017

* Primer gikti: * Sekonder gikti:
— Olim — Kan transfiizyonu
— inme — Enfeksiyon
— Myokard infarkttsu — MV suresi
— Yeni baslangi¢ bobrek — Yogun bakimda kalig
yetmezligi — Hastanede kalis
The MEW ENGLAND JOURNAL of MEDICINE

ORIGINAL ARTICLE

Six-Month Outcomes after Restrictive
or Liberal Transfusion for Cardiac Surgery

* Primer / Sekonder ciktilar

* 6ay sonraki ciktilarin degerlendirilmesi
— Hastaneye tekrar basvuru
— Koroner revaskiilarizasyon

Taiska 3. Primary
[ Thowshold Litwral Threibokd Ok Ratics or Harad Ratio|
Chaacteriatic ﬁ-lﬁﬁ = m-rag [
E
Compoaite-ostoome svent — na fctal no. [16) TPE[PAIE (21.4) 303/2429 (12.5] 090 [0.76-1.87)
TTaIT 3.0 72429 {16 085 [0E2-1.16)
AT (15 L) 097 [61-1.18)
o T4 (5 %) IR Y h00 (078137}
Bt renal lasbare with dialysis — oo footsl no. (3] G121 (15) bririri it 034 060-1.19)
eerp—
Langth of stay in ICU/
Noof patiests with data un EL )
Madisn — doys| 21 19 058 B840 541
Interguartie range — dayy 140 10-28
Langth of stey in haspital
Mo of patients with data s Ent
Madian — dape (1] ED 093 (88059
Irtezuartie rangs — dipy 70130 70.120
Chnar i of machansoal ventilstion
N of patienty with data M 1
Medhan — dapn 03 036 054 (045 1.00)*
Inbergusrie runge — dags amon anon
Prodsnged low-sutpus state — no,sseal na. (K1 [T 05 2430 (406 100 90-1.14)
Irnfection — na flatal sa. (3] 1213428 (5.0 1012439 (4.7} 121 [0.93-1.58)
Bowel bnfarction — i fiotal no. (%) 1ok 209 07y 120 [@37-1.54)
Acartn ki infeoy — mo ootal 3, (] 7931332 (B4 TUIME 1 ) 100 [045-1.13)
Seizure — noftotal na. (%) SO/MIB 1.1) a2y (1L7) 120 [075-1481)
Drelivharn — o flotal no. (%) 062478 (12 8] 6y s L1 @95-141)
Encephalapathy — no ftotal so. (%) 262438 (1.1) LT 116 (07250
Six-Month Outcomes after Restrictive
or Liberal Transfusion for Cardiac Surgery
Table 2. i o
Restrictive Theeshold Liberal Threshold Odds Ratio
Dutcsma —I MR Ll ]
imay culcome
Compraite-outemne event — no.ftatal no. (%) 402/2317 [17.4) AOYBAT(ITY) | 102 (047-1.18)
Secondey
Deeath from any cause — no.jtotal no. (%) 141j2291 [6.3) 14572318 (5.4} 095 (0.75-1.21)
Myocardul infarction — noytotal no. (%) 16212226 (7.3) 16427 (7.3} 0.99 (0.75-1.24)
Stroke — no.ftotal no. (%) B5/2198 [4.0) MDY 121 (0:38-1.66)
Mew.crset renal failure with dialysis — mo.ftotal mo. (%) 87/2222 (3.9) 4297 (4.7) 093 (0.65-1.25)
Expanded dary fotal no. (3) 1015/2318 [43.3) 1006/2348 (42F) 104 (0.50-117)
Coronary revascularzation — noftotal po. [3) 15/219% [0.7) 152214 0.9 079 (040-1.57)
HM;;M ian o eenergeney 2 ftotal o, 786/2216 [35.5) TAGZI (336 109 (0%6-1.23)
)
Hospital readmission — noftatal no. (%) 577/2204 (26.2) 52216 (23.6) 112 (Le1-1.32)
No. of hospital readmissions per patient 0382076 0342074
Emergency department visit — na. ftotal no. (%) 579/2201 [26.3) SE2/7211 [25.4) 1.07 (0.54-1.22)
Mo, of emergency department visits per patient Du4g:118 040:0.95

Neler yapilabilir?

@
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Transfuzyon kilavuzlari

Aeatheiciogy 2006 1015~ 208 © 3006, Asmctican Socicry of Aneathessiogees, Iac: Lippncos Wil & Wikita, Inc

Practice Guidelines for Perioperative Blood Transfusion
and Adjuvant Therapies

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 Guideli Task Force:

2017 EACTS/EACTA Guidelines on patient blood
management for adult cardiac surgery

sk Force on

uropean As

European Assc

ni Blood Management for Adult Cardinc Surgery
on for Cardio-The c Surgery (EAC
of Cardiothoracic Anacsthesiology (F

Transflizyon kilavuzlari

* Guncellenmis transfuzyon kilavuzlarinin varhigina
ragmen
* Algkanliklar
* Mezuniyet sonrasi egitim eksikligi

* Transflzyon karari alabilme yetki-sorumluluk ve
ticretlendirme zincirindeki eksiklikler nedeni ile

— Klinik pratik uygulamada gtincellenme, kilavuzlara
paralel olamamaktadir.

— Endikasyonsuz kan kullanimi giderek artmaktadir.
(ABD’de %60)

Kardiyak Cerrahide Kan Kullanimi

v’ Kaynak bulma zorlugu

Transfiizyona Bagimhlik Orani

70.00%
65.00%

—a—Austiralia
OIS - Austria

—a—Brazi
35.00% =s=France

= Germany
EEE ——

e South Korea
45.00% ma s

- Swilzedand

10.00% M

- USA
35.00%

1990 200 2030 2050

Best Practice & Research Clinical Anaesthesiology Volume 27, Issue 12013 43 - 58

Kardiyak Cerrahide Kan Kullanimi

v'Transflizyonun maliyeti artirmasi

Kan Kullanimi Maliyeti

* Bir Eritrosit Sispansiyon (ES) transflizyonu uygulanmasi
toplam maliyeti, trtiniin kendi maliyetinin 2-5 katidir.

« 1 Unite ES;
Kizilay’a maliyeti: 280 TL
Ulkeye maliyeti: 420-1100 TL

« Tum ilgili maliyetler hesaplanirsa, toplam transfiizyon maliyeti,
—Saghk hizmetleri biitcesinin % 4,5’inden fazlasina ulagmaktadir.

Leahy MF. Int. Med. J. 2012:42:332-38
Shander A. Best Pract Res Clin Anaesthesiol 2007;21:271-89
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Kardiyak Cerrahide Kan Kullanimi

v Hasta giivenligi

2\

Hasta Guvenlig

* Bulas riski
* Tarama testlerindeki glivenlik: 0,9999

* Transflizyon reaksiyonlari
* Akut / Kronik reaksiyonlar

Risk Faktorlerinin Azaltiimasi

* ileriyas

* Kadin cinsiyet

« Dusuk BMI

* Preoperatif Hb degeri

* Preoperatif komorbidite faktorleri

* Acil cerrahi ve/ Reoperasyon

* Uzamis KPB stiresi , Kros klemp siiresi
* STS - mortalite riski

¢ Cerrahi 6ncesi kullanilan ilaglar

NivAd, et al. Cardiovasc Revasc Med. 2015 Oct-Nov;16(7):397-400
Salvatore De Santo L, et al. J Thorac Dis 2017;9(10):3719-3727
Likosky DS, et al. Ann Thorac Surg.2017 March; 103 (3):764-772
Stammers AH, et al. Perfusion 2018:1-10

Huang D, et al. Medicine 2019.98:5

Preoperatif Anemi

Anamia Prevalence, Global, 1990-201%

g Moderate anemia
sm" Male: Hb 80 - 118 g/l
5 Female: Hb B0 - 108 gL

L]

Id anermia
" Male: Hb 120 - 179 o1
Famabe: Hb 110 - 115 g1l

1990 199 2005 2010 2013

Year
Healthstate BMsBlMocsrte Bl Son.

Kassebaum N. J. et al., Blood (2014) 123: 615
Kassebaum M. J. et al., Hematol Onced Clin Morth Am (2016) 30: 247

-] o
] 1

(proportion)

Prevalence
=

0.0+

Kassebaum N. J. et al., Hematol Oneol Clin North Am (2016) 30: 247

Preoperative Anemia versus Blood Transfusion: Which is the Culprit for Worse
Outcomes in Cardiac Surgery”

e Journal of Thoracic and Cardiovascular Surgery (2018), doi:10.1016/ jtcvs.2018.03.109,

* Preoperatif anemi postoperatif morbidite ve mortaliteyi arttiran
bagimsiz risk faktoradir.

* Eritrosit transfiizyonu x4 {t
* Bobrek yetmezligi x3 £
* Mortalite x2
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Anemi varliginda;

* Hb %30 W ;
— Morbidite %40
— Mortalite %30 &
« intraoperatif major kan kaybi oldugu
durumda;
— Morbidite x3 1t
— Mortalite x3

Musallam K. M. et al. Lancat (2011) 378: 1396
Ranucci M. et al. Ann Thorac Surg (2013) 96; 478
Spahn D. R. et al. Lancet (2013) 381: 1856

Blood Management

Discharge Hemoglobin Level and 30-Day Readmission

Rates After Coronary Artery Bypass Surgery
February 2019 « Volume 128 « Number 2

*Primer ¢ikti;
— 30 glinltk hastaneye tekrar bagvuru

*Sekonder gikti;
— Hastanede kalma siiresi Regeiione S04
— Postoperatif morbidite . B e
« infeksiyon i : el =
* Trombotik sonuglar ﬁ"w“?' oa :j;; 33:@& ng
* Akut bdbrek hasari Renal citonss 235 (3018 <ot
* Solunumsal problemler Dimbetms mesbtus 130T a8 o
Low {companed to high} Ho cohort* 1.16 (0.84-1.864) 36

* Major iskemik sonuglar

HgsEaJ(an Yt')l;\s.timi

* Hemoglobin konsantrasyonunu korumak,
* Hemostazi optimize etmek,
* Kan kaybini en aza indirmek igin;

Kanita dayali tibbi ve cerrahi olanaklarin
zamaninda uygulanmasidir.

The Impact of Blood Conservation on Outcomes in
Cardiac Surgery: Is It Safe and Effective?

Ann Thorac Surg 2010,90:451-9

Non-PBMP PBMP P value
cohort cohort
(n=586) (n=586)

Outcome

BLOOD MANAGEMENT

Patient blood management in cardiac surgery results in fewer
transfusions and better outcome

Velurme B, May 2005 TRANBFURION  1oTn

Irwin Gross,' Burkhardr Selfert? Axel Hofmann.® and Donat R. Spahn’

* PBM programinin transfiizyon insidansi ve
ciktilar Gzerine etkisi arastiriimis.

* Hedefe yonelik koagiilasyon algoritmi
* Restriktif transflizyon

Patient blood management in cardiac surgery results in fewer

transfusions and better outcome
TABLE 2. Blood loss and fi
[Pre-PBMepoch | [ PBMepoch | /P wﬁs\
RBC loss (mlL) B10 426 605 + 369 <0.001
721 [538-093] 552 [370-756]
He (g/dl)
Before franshusion T2+14 6612 <0.001
After transfusion 83+13 7I+11 <0.001
% of patients ransfused
RBCs 39.3 208 <0.001
FFP 183 B5 <0.001
PLTs 17.8 9.8 <0.001
RECs (units/patient) 128+2.34 0.61£1.57 <0.001
[0-2] 0[0-0]
FFP {units/patient) 0.78 + 1.98 0.23+1.05 <0.001
0[0-0) 0[0-0)
PLTs (units/patient) 039+1.08 017 £ 0.65 <0.001
0[0-0] 0[0-0]
Discharge Hb (g/dl) 91£12 8415 <0007
* Data are mean + SD and median range) for | dafa.
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Patient blood management in cardiac surgery results in fewer
transfusions and better

Review Article

Anemia and Patient Blood Management in Cardiac
Surgery—Literature Review and Current Evidence

TABLE 3. Clinical and

Mortality| (%) 39 44 0.642

CVA (%) 3.40 210 0130

Hidi inj 7.60 5.00 0.039

ICU LOS (days) 50471 50474 0.570
3[1-6] a[1-g]

Hospital LOS (days) 122906 10.4£8.0 <0001
10 [7-15] 8 [6-12]

30-day readmission rate (%) 0.3 0.4 0.467

Total direct costs ($) 48,375 + 28,053 44,300 + 25,915 <0.001

39,709 [32,470-54.994] 35,906 [29,510-49,967]

J Cardiothorac Vasc Anesth. 2018 Dec;32(6):2726-274

* Aneminin erken tespit ve tedavisi,
* Allojenik kan transflizyonundan kaginmak,
* Hasta giktilarinin diizelmesi ;

Hasta kan yonetimi programinin yararlarini
destekleyen kanitlar mevcuttur.

Sonug

Sonug

Hb > 8gr/dl

Eslik eden bir risk faktorl yok ise;

— Yapilacak transfiizyonun, daha iyi klinik sonuglarin
saglanmasina katki saglayacagina yénelik KESIN
bir bilimsel verimiz yok,

— Aksine yapilan transfiizyonun kéti klinik

sonuglarin gelismesine neden olabilecegine
yénelik COK CIDDI bilimsel verilerimiz var.
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