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; SORU ?

Anemi Neden Onemli?
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British Journal of Anaesthesia 107 (S1): i41-i59 (2011) B A
doi:10.1093/bja/aer350

What is really dangerous: anaemia or transfusion?

A. Shander1234* M. Javidroozil, S. Ozawa’ and G. M. T. Hare67
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Anemi Nedir? -

Research Paper

Worldwide prevalence of anaemia, WHO V
= WH O Information System, 1993-2005

Erin McLean®!, Mary Cogswell®2, Ines Egli®3, Dz

. Hb <13 g/dL C? Benoist?! ¢*

&1 Department of Nutrition for Health and Development, Wor

: H b < 1 2 g / d L 9 Geneva 27, Switzerand

32 Division of Nutrition and Physical Activity, Centers for Dise

33 |nstitute of Food Science and Nutrition, Swiss Federal Ins!

. Dunya nufusunun

24 Escuela de Estadistica, Universidad Nacional de Rosario,

1/4’U anemik i

— McLean, 2008




Anemi Neden Onemli?

- Yaygin bir saglik sorunu

- Mortalite ve morbidite ile iliskili

— Hare, 2013
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Can J Anesth/J Can Anesth (2013) 60:168-175 l
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REVIEW ARTICLE/BRIEF REVIEW

; Non_kardiyak cerrahide  Review article: Risks of anen
strategies: can perioperative
safety?

0 =
- %20-30 Article de synthese: Risques
charge : la gestion périopéra

- Kardiyak cerrahide sécurité du patient?
Gregory M. T. Hare, MD, PhD - John Freedn
- % 5 O C. David Mazer, MD

Received: 21 June 2012/ Accepted: 27 November 2012 /1

. © Canadian Anesthesiologists’ Society 2013 '

Postoperatif donemde %90 i 2o
— Hajjar 2010
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Role of preoperative anemia for risk of transfusion and
postoperative morbidity in fast-track hip and knee arthroplasty

Qivind Jans, Christoffer Jorgensen, Henrik Kehlet, and Pdr I. Johansson on behalf of the
Lundbeck Foundation Centre for Fast-track Hip and Knee Replacement Collaborative Group*

Prospektif, gozlemsel kohort
6 Merkez, Toplam 5165 hasta

Anemik hasta orani %13

Anemik Non-anemik
LOS >5 days 90 (13.6) 199 (4.4) <0.00°
RBC transfusion during primary admission 209 (31.6) 363 (8.1) <0.001
RBC transfusion <30 days 222 (33.7) 437 (9.7) <0.001
Readmission (all cause) <90 days 85 (12.9) 351(7.8) <0.001
Mortality <90 days 7(1.1) 15(0.3) <0.01
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THE LANCET

Volume 378, Issue 9800, 15-21 Ociober 2011, Pages 1396-1407
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Preoperative anaemia and postoperative outcomes in non-
cardiac surgery: a retrospective cohort study

Khaled M Musallam, MD?®-°, Hani M Tamim, PhD* ©, Toby Richards, MD®, Prof Donat R Spahn, MD’, Prof
Frits R Rosendaal, MD®?, Aida Habbal, BSN®, Mohammad Khreiss, MD?, Fadi S Dahdaleh, MD?, Kaivan
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Major Nonkardiyak Cerrahi Gegiren Toplam 227425 hasta
Anemi orani %30

s
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Compaosite morbidity (%)
A =
| |
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[ Anaernia negative, factor negative

[ Anaernia negative, factor positive or anaemia positive, factor negative 3729
2 Anaemia positive, factor positive
2926 28.29
22:70
2157 2131
1837 17-96
1454 2 14.64 1509 1498
1347 =y 1302
1217
1‘]'3? g '?D
: . : : : 544
419 4-85 491 499 512 514 4.98 45
I 1 1 | | |
Age zb5years  Cardiacdisease  Severe COPD CNS disease Renal disease Cancer Diabetes Systemic sepsis Obesity

Risk factor
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Volume 378, Issue 9800, 15-21 October 2011, Pages 1396-1407

Articles

Preoperative anaemia and postoperative outcomes in non-
cardiac surgery: a retrospective cohort study

Khaled M Musallam, MD® ¢, Hani M Tamim, PhD® ¢, Toby Richards, MD?, Prof Donat R Spahn, MD’, Prof
Frits R Rosendaal, MD?, Aida Habbal, BSN®, Mohammad Khreiss, MD®, Fadi S Dahdaleh, MD®, Kaivan

Major non-kardiyak cerrahi hastalarinda,
anemi, thmh bile olsa,

hem morbidite hem de mortalitede

artis ile iligkilidir




Incidence of non-cardiac outcome (%)

% American
Heart
Associations

Impact of Preoperative Anemia on Outcome in Patients Undergoing Coronary Artery
Bypass Graft Surgery
Alexander Kulier, Jack Levin, Rita Moser, Gudrun Rumpold-Seitlinger, Iulia Cristina Tudor,
Stephanie A. Snyder-Ramos, Patrick Moehnle and Dennis T. Mangano

Circulation. 2007:;116:471-479; originally published online July 9, 2007;

Cok Merkezli, Anemik Hasta
Toplam 4804 hasta 3 : %28 ve 9: %36

-

0+~ Al patients Postoperatif

—a—ES <4

—+—ES24 morbidite riski
artmistlr

Eslik eden yandas
hastalik da varsa

<100 100110 110120 120430 130440 14 | risk daha da artar
Preoperative hemoglobin (g/dL)




Yuksek Preoperatif
Hb Duzey!

Hastane kalis suresini ve
Enfeksiyon oranini azaltir

Table 1 Impact of transfusion on LOS and infection rate

Clinical Outcome Transfused Not transfused
LOS in days; mean (SD) Knee 19(13.3) 6.1 (16.2)

Hip 76(9.3) 8 (13.9)

o o G
Postoperative infections Knee 1.7% 1.1%

Hip 5.4% 1.9%

CABG 10.5% 3.4%

— Hare, 2013




Yuksek Preoperatif
Hb Duzey!

Transfluzyon gereksinimini azaltir

Table 2 Effect of preoperative Hb on transfusion rates after total
knee or hip arthroplasty or CABG

Preoperative Hb Percent transfused

Knee Hip

Hb < 130 gL' 26.0%

Hb > 130 gL' 6.1% 7.3%

Hb > 140 gL' 3.7% 3.7%

P (ANOVA) < 0.0001 < 0.0001

Hb = hemoglobin concentration; CABG = coronary artery bypass
grafting; ANOVA = analysis of variance

— Hare, 2013







Cerrahi hastalarinda yiksek anemi
insidansi

Basarili perioperatif anemi idaresi bir
ok transfizyonu engeller
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- Nedenleri

— Demir Eksikligi

» — Vitamin (B12, Folat) Eksikligi

— Kr. Bobrek Yetmezligi
— Kr. Hastalik Anemisi




{ ] { ]

- En sik Anemi Nedeni
- Demir Eksikligi
— Vitamin (B12, Folat) Eksikligi
— Kr. Bobrek Yetmezligi
— Kr. Hastalik Anemisi
| —_ Liu, 2012
— Hare, 2013




Demir Eksikligi Tedavisi

cogu hastada
ilk tercih oral demir tedavisidir.
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IV Demir Tedavisi

Asiri demir gereksinimi
Kronik kanama veya hemodializ
Demir malabsorpsiyonu
colyak, atrofik gastrit, gastrik bypass
Zayif emilim ve tolerans bozuklugu
Derin anemi
Oral tedaviye Intolerans ya da uyum bozuklugu
Hizl replasman gereksinimi
operasyon oncesl

— Zhu , 2010
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IV Demir Yan Etkiler!

Hipotansiyon
Bulanti

Artrit, myalji
Cilt dokuntusu

Anaflaksi

> .

10

Life-threatening adverse events per 1 million administrations

r

oomEn

‘

High-molecular-weight iron dextran

Low-molecular-weight iron dextran

Ferric gluconate

Iron saccharate

[

Preparation

p”

— Tahtaci, 2013
— Pinsk , 2008
— Auerbach, 2007
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— KBY Anemisi

— Kemoterapiye Sekonder Anemi
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Tromboz Riski

Kanser Yayilim Riski

FDA Karakutu listesinde
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Efficacy and Safety of Erythropoietin and Intravenous Iron in Perioperative Blood
Management: A Systematic Review

David M. Lin **, Estelle S. Lin °, Minh-Ha Tran ¢

Olral Demir tedavisine gore
IV Fe tedavisi daha hizl ve
_etkindir 1

_ imayan calisma
Tek doz EPO + |V Demir,

transfuzyon gereksmlmlm

anemia may have an
fery with preoperative
mentation.

{EPO plus
lod, may

IV Demir, en az oral Demir  Lmplete-

kadar | |y| tolere edilir ve

signiﬁcantly
ly avoid RBC}
Intravenous !
however, th¢
attributable t
because of it}
Erythropoiet}
spinal surgery patiemts:
prophylaxis in the pée
thromboprophylaxis is|

ral 1ron

Tromboembollzm rlsklnden
kaginmak igin EPO diisiik doz vej
tromboemboli proflaksisi ile
onerilmektedir
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Anemi Tedavisi

Elektif cerrahi En az 4 hf ance
oncesi (Ideal)

Ozellikle kanama riski
ylksek olan hastalarda
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Preoperatif Anemi

Tedavisl

Ne kadar erken, o kadar etkin

Table 3 Effect of having a long lead time to optimize preoperative

treatment of anemia

Lead time Percent Transfused

Knee CABG
< 7 days 10.4% 41.3%
7-14 days 0.8% 31.4%
15-21 days 8.6% 25.0%
> 21 days 7.3% 22.8%
P (ANOVA) < 0.0001 < (0.0001

CABG = coronary artery bypass grafting; ANOVA = analysis of

variance

— Hare, 2013
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Aneml

. Transfuzyon'a neden olur
- Transfuzyon mortalite ve morbidite

e iligkili

— Hare, 2013
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“Kanama”

“Kan oksijen igeriginde “Doku oksijen
azalma” sunumunda azalma”

Doku hipoksisi

Organ Yetmezligi

OLUM




“Kanama”

Tedavi

"Kan oksijen igerigini artirma”
tedavileri sagkalim oraninda

artisa neden olur
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“Anemi Tedavisi”

Tedavi

“Kan oksijen igerigini artirma”
igin transfiizyon
tedavileri sagkalim oraninda

artisa neden olur mu?
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Blood Transfusion 1

Concepts of blood transfusion in adults

Lawrence T Goodnouwgh, Jerrold H Levy, Michael F Murphy

Lancet 2013; 381: 1845-54

a procedure.’ Ot the 39 million hospital discharges in the
USA, 5-8% (2-3 million) are associated with blood
transfusion.? Although blood transfusions are believed to
be lifesaving, this hypothesis has never been proven in a
prospective controlled clinical trial. Thus, the relative
benefit-risk ratio of a blood transfusion is an important
bedside discussion for patients’ informed consent.’

“Kan transfiizyonunun sagkalim

Uzerine olumlu etkisini gosteren
bir RCT yoktur”

— Salpeter, 2014
— Goodnough, 2013
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EXPERT REVIEW

Implications and management of anemia in cardiac surgery: Current
state of knowledge

Gabriel Loor, MD,* Colleen G. Koch, MD, MS, MBA," Joseph F. Sabik III, MD,* Liang Li, PhD,* and
Eugene H. Blackstone, MD**

100
t‘::‘:\,““‘ RBC units
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— Loor, 2012
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The least of 3 evils: Exposure to red blood cell transfusion, anemia,
or both? |

Gabriel Loor, MD,” Jeevanantham Rajeswaran, PhD,b Liang Li, PhD,b Joseph F. Sabik III, MD,*
Eugene H. Blackstone, MD,*® Keith R. McCrae, MD,¢ and Colleen G. Koch, MD, MS, MBA%*
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2004-2009 yillari arasinda 9144 hasta

e
ot Loy
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- 7942 transfuzyon yapilmayan
- 1202 yalnizca intraop transflizyon
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1. No negative exposures: nadir HCT >25% without RBC transfusion
(n = 6937; 76%).

2. Single negative exposure: nadir HCT >25% with RBC transfusion
(n = 246; 2.7%).

3. Single negative exposure: nadir HCT <25% without RBC transfusion
(n = 1005; 11%).

4. Double negative exposure: nadir HCT <25% with RBC transfusion
(n = 956; 10%).

e ey e e T TR ST s

BTt Tt T e g SRty

Taeees aa e

e e

S

e e et STy Fo e e e e e st o v eny e s e S i is
OSTTeLy: o o itvenee 30 Taeis Ty

B T O T S T R e e e O T Lot

s Y
LTI

s angtwey mumammw

— Loor, 2013

1 D



i R

The least of 3 evils: Exposure to red blood cell transfusion, anemia,
or both?
Gabriel Loor, MD,* Jeevanantham Rajeswaran, PhD,’ Liang Li, PhD,’ Joseph F. Sabik III, MD,"
| Eugene H. Blackstone, MD,*" Keith R. McCrae, MD,® and Colleen G. Koch, MD, MS, MBA%¢
Nadir HCT
ST 305%
T TI <25%
P 25%
TS <25%
m -
50 1 1 1 1 1 1
0 1 2 3 4 5 6
Years
— Loor, 2013 |
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The least of 3 evils: Exposure to red blood cell transfusion, anemia,
or both?

Gabriel Loor, MD,* Jeevanantham Rajeswaran, PhD,” Liang Li, PhD,” Joseph F. Sabik III, MD,*
Eugene H. Blackstone, MD,*® Keith R. McCrae, MD,¢ and Colleen G. Koch, MD, MS, MBA%*

r

CONCLUSIONS R
Ideally, all cardiac surgical patients would have pre-
operative HCT optimized before surgical intervention;
Preop eratif anemi however, the reality 1s that patients are prone to being
tedavisi exposed to both anemia and RBC transfusion periopera-
tively. Our findings have practical implications for clinical

, , .. . . practice. Clearly, a double negative exposure to RBCs and
operatif anemi geligimini ey (HCT <25%) caries the highest morbidiy risk:
b’nleye rek hasta however, single exposures carry increased morbidity risk
sonuclarini diizeltebilir  aswell. Managing preoperative anemia more aggressively

and implementing measures to avoid devclopment of
operative anemia may circumvent negative exposures and

Limprovc patient outcomes, p

— Loor, 2013
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Transfuzyon




NE YAPILABILIR?

Anemi
Tedavisi

Transfuzyon
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iTorizasyonu

Noninvaziv Hb Mon
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Noninvaziv Hb Monitérizasyonu

Devaml
Hemen
Noninvaziv

Dusitk Hb duzeyinin farkina varilmasin
Farkedilmeyen kanamalarin farkedilmesine
yardimci olur
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Karaciger nakli operasyonu
42 y. 3,72 kg
Hb: 6,7 g/dL (Root, Masimo®)

SORU ?

Transfuzyon ?7?
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CLINICAL RESEARCH STUDY
THE AMERICAN

JOURNAL of
MEDICINE ®

Impact of More Restrictive Blood Transfusion Strategies on

Clinical Outcomes: A Meta-analysis and Systematic Review

Shelley R. Salpeter, MD,” Jacob S. Buckley,” Saurav Chatterjee, MD®
“Stanford University School of Medicine, Stanford, Calif: *Brown University, Providence, RI; St Luke’s — Roosevelt Hospital Center,

New York, NY.

< 7 g/dL vs liberal

- MORTALITE daha diisiik
- MORBIDITE daha diisiik :
* Akut Koroner Send = Trgn;f;;anyd;?a oz
o =2 (o] (o]
PulmKoner odem * 2 U/hasta daha az
anama
* Enfeksiyon

— Salpeter, 2014
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CLINICAL RESEARCH STUDY
THE AMERICAN

JOURNAL of
MEDICINE ®

Impact of More Restrictive Blood Transfusion Strategies on

Clinical Outcomes: A Meta-analysis and Systematic Review

Shelley R. Salpeter, MD,” Jacob S. Buckley,” Saurav Chatterjee, MD®
“Stanford University School of Medicine, Stanford, Calif: *Brown University, Providence, RI; St Luke’s — Roosevelt Hospital Center,

New

7,5 - 10 g/dL vs liberal

- Transfiizyon daha az| MORTALITE ve MORBIDITE
- 0,8 U/hasta daha az |agisindan liberal grupla bir fark yok

<7 grup vs 7,5 - 10 g/dL grup

- Daha az Transfiizyon
Daha az Akut Koroner Sendrom
Daha az Pulmoner Odem

— Salpeter, 2014




CLINICAL RESEARCH STUDY
THE AMERICAN

JOURNAL of
MEDICINE &

Impact of More Restrictive Blood Transfusion Strategies on
Clinical Outcomes: A Meta-analysis and Systematic Review

Shelley R. Salpeter, MD,? Jacob S. Buckley,” Saurav Chatterjee, MD®

4Stanford University School of Medicine, Stanford, Calif: "Brown University, Providence, RI; “St Luke’s — Roosevelt Hospital Center,
New York, NY.

CONCLUSIONS: In patients with critical illness or bleed, restricting blood transfusions by using a hemo-
olobin trigger of <7 g/dL significantly reduces cardiac events, rebleeding, bacterial infections, and total
mortality. A less restrictive transfusion strategy was not effective,

© 2014 Elsevier Inc. All nights reserved. o The Amenican Journal of Medicine (2014) 127, 124-131

— Salpeter, 2014
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Karaciger nakli operasyonu
42 y. 3,72 kg
Hb: 6,7 g/dL (Root, Masimo®)

emodinami : Stabil
PVI :
SVV ;
PPV :
Idrar : 100 mL/sa

pPH : 7,46
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700 mL Idrar sonrasi
| Hb: 8,2 g/dL (Root, Masimo®)
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* Optimise dietary iron content

Detection, Evaluation & Management of Preoperative
Anemia in Elective Orthopaedic Patients: NATA Guidelines 2010 R ity
(Network for Advancement of Transfusion Alternatives) i
Hemoglobin Concentration (Hb) sortant for
Hb < 120 g/L for females, Hb < 130 g/L for males 1and ESAs
‘l‘ IDA
. naemia
Evaluation Necessary
Complete Blood Count-Blood Smear, Iron Status, +/- Refer to Hematology
l
| | |
Ferritin < 30 pg/L Ferritin 30-100 pg/L Ferritin > 100 pg/L
wation)™
: Serum Creatinine, GFR d
Iron Deficiency Rule Qut Iron De_ﬁcie.ncy ,?:vom,,
Refer to Gastroenterology (Inflammation/Chronic Disease) | I
rfo Gl Blpod Loss N°T‘a' L:‘”
I Vitamin B12 ks i
Iron Therapy with : 1) Oral Iron or 2) IV Iron and Folate Level e -
‘ | | Refer to by dinical
No Response — Consider Anemia of Chronic Disease <= Normal Liu Nephrology = |
Iron Therapy plus Erythrocyte Stimulating Agent Vitamin B12
or Folate Therapy i
=g ' ”
i f Hb n fisation of Hb p— ik
o el . IVoirrr:;: ff;t;:l‘ezted patients (see Box &} ICha’ 2010 ; |
* Optimise dietary iron {secondary prevention) and address underH'@p@J,seZO 11 5'4 :.
. !,




Clinical Study

The Impact of an Algorithm-Guided Management of
Preoperative Anemia in Perioperative Hemoglobin Level and

Transfusion of Major Orthopedic Surgery Patients

Dietmar Enko,' Franz Wallner,' Achim von-Goedecke,” Christa Hirschmugl,’
Vinzenz Auersperg,” and Gabriele Halwachs-Baumann'

Hb > 13 g/dL > No diagnostic and therapeutic consequence

> Hb < 13 g/dL (men and women)

Thomas plot: Thomas plot:
indicating ACD indicating ID or combined
(without functional ID) functional ID and ACD

200 mg iron iv. 1000 mg iron i.v.
40000 1.U. ESA s.c.or iv. 10000 I.U. ESA s.c. ori.v.

— Enko, 2013 55 i




Clinical Study

The Impact of an Algorithm-Guided Management of
Preoperative Anemia in Perioperative Hemoglobin Level and
Transfusion of Major Orthopedic Surgery Patients

Dietmar Enko,' Franz Wallner,' Achim von-Goedecke,” Christa Hirschmugl,’
Vinzenz Auersperg,’ and Gabriele Halwachs-Baumann'

335 patients were included

"
s e~

—

-4

Group I (n = 101): Group II (n = 234):
before algorithm implementation after algorithm implementation

Men 36 Men 93
Women 65 Women 141
Hip arthroplasty 41 Hip arthroplasty 104
Knee arthroplasty 60 Knee arthroplasty 130
Anemic 24 Anemic 32
Preoperative procedure No iron-/ESA Preoperative procedure  Diagnostic algorithm with

substitution iron-/ESA substitution
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Clinical Study

The Impact of an Algorithm-Guided Management of
Preoperative Anemia in Perioperative Hemoglobin Level and

Transfusion of Major Orthopedic Surgery Patients

_‘ 4 4 '_.; 1 =1 2 SLE -l.'lg],z

§unku preopem’rnf Hb duzeyleru
tedavi alan grupta daha iyi.

Group I: all patients (n = 101)

Group II: all patients (n = 234)

Women (n 65 8 hasta ( A)S) 21 RBC units Women( = 141 15 hasta ( A)G) ) RBC units
Total 27 RBC units Total 35 RBC units

Group I: anemic patients (n = 24)

Group II: anemic patients (n = 32)

Men(n=1) 6 RBC units

Women with Hb 28 asta (% 29) RBC units
Women with Hb D '

Men (1 = 5) RBC unit

Women with Hb > SgH g asta (% 19) RBC units
Women with Hb < TZg/dL{# = 4 RBC units

Total

received 35 RBC units, respectively, 19% (6/32) of anemic patiei®

%44 azalma

12 RBC units

cejyfl 22 RBC units. Group IT: 6% (15/234) of all patients
fod cells.
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Clinical Study
The Impact of an Algorithm-Guided Management of
Preoperative Anemia in Perioperative Hemoglobin Level and
Transfusion of Major Orthopedic Surgery Patients

Dietmar Enko,' Franz Wallner,' Achim von-Goedecke,”> Christa Hirschmugl,’
Vinzenz Auersperg,” and Gabriele Halwachs-Baumann'

"Komplikasyon masraflari harig !I"

Group I (n = 101)

Group II (n = 234)

Product Quantity €/unit Product Quantity €/unit
i.v. iron
2o a8 2732€ per 100 mg
1000 mg 8
ESA
40000 LE. 24 Free of charge
10000 LE. 8 0.69€ per 1000 LE.
RBC units 27 135€ RBC units 35 135€
Total costs: 3645€ Total costs: 827716€
Costs per patient: 36.08€C Costs per patient: 35.37€

Algoritmik preoperatif anemi tedavisi
preoperatif Hb diizeyini YUKSELTIR,
kan kullanminit AZALTIR




Anestezist,
preoperatif ddnemde ANEM |yi
belirlemel,
tedavi et(tir)mel,
perioperatif donemde
yakin takibe almalidir




Ustelik perioperatif aneminin

tani, tedavi ve takibil,
Kisisel tercinlere birakilmamali,
kurumsal ve hatta ulusal bir politika

olarak gelistiriimelidir
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Ulusal Politika Yarar Saglar mi?

650000 -

Hollanda

600000 -

550000 -
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2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Year

Number

~%15’lik azalma
~100 milyon Euro o
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Ulusal Preoperatif Anemi Tani,
Degerlendirme ve Tedavi Etme

Kilavuzuna oncelik verilmelidir

62 |i
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British Journal of Anaesthesia 107 (S1): i41-i59 (2011)
doi:10.1093/bja/aer350

What is really dangerous: anaemia or transfusion?

A. Shander1234* M. Javidroozil, S. Ozawa> and G. M. T. Hare®’

CEVAP :

KENDISINDEN DOLAYI
ANEMI < é



2

. Ulusal Egemenlik ve
Gocuk Bayrami




