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Sekil 2.16. ICD-10 Ana Tani1 Gruplarina Gére Oliim Nedenlerinin Dagilimi, (%), 2023

Q COVID-19, %0,33

: : Konjenital Malformasyonlar, Deformasyonlar ve
Dolagim Sistemi ) y y

Kromozom Anomalileri, %0,51
Hastaliklari,
%33,38 ‘ ' Perinatal Dénemden Kaynaklanan Bazi Durumlar, %0,90
Semptomlar, Belirtiler ve Anormal Klinik ve Laboratuvar
Bulgulari, Baska Yerde Siniflanmamis, %1,10
Neoplazmlar, %15,04

o Sindirim Sistemi Hastaliklari, %2,15

Solunum Sistemi Sinir Sistemi ve Duyu Organlari Hastaliklari, %3,35

Hastaliklari, %13,18
Genitouriner Sistem Hastaliklari, %3,60

Digsal Yaralanma

Nedenleri, %12,27

Bazi Enfeksiy0z ve Paraziter Hastaliklar, %3,73
Endokrin, Beslenme ve

Metabolizma Hastaliklari, %4,22

Kaynak: TUIK Oliim ve Oliim Nedeni Istatistikleri 2023



Sekil 2.20. Onlenebilir Oliimlerin ICD-10 Ana Tan1 Grubuna Gére Dagilimy, (%), 2023

Onlenebilir Oliimler
Hastalik ve yaralanmalar
gerceklesmeden gorilme
sikligini azaltan etkin halk
saghgi ve birinci basamak
saglik hizmetleri ile
engellenebilen 6limlerdir

Kaynak: TUIK Oliim ve Oliim Nedeni Istatistikleri 2023



Sekil 2.23. Tedavi Edilebilir Oliimlerin ICD-10 Ana Tan1 Grubuna Gére Dagilimi, (%), 2023

Kaynak: TUIK Oliim ve Oliim Nedeni Istatistikleri 2023

Tedavi Edilebilir Oliimler
Vaka-6lim oranini
azaltmaya yonelik
zamaninda ve etkili saghk
hizmeti ile kontrol
edilmeye calisilan
nedenleri kapsar



Economic burden of cardiovascular diseases (CVD) in 27 European Union countries is €282 billion annually

Costs by categories

Coronary heart disease:

€77 Billion (27%)
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Cardiovascular disease costs €282 billion annually across the 27 European Union countries, representing a cost of €630 per EU citizen. CVD-related
costs were estimated using country-specific national data on morbidity, mortality, and health, social and informal care.
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Koroner Yogun Bakim Hastalari

e Koroner Arter Hastaliklari
 Akut Koroner Sendromlar

* Kalp Yetersizligi
 Kardiyojenik Sok
 Ciddi aritmi hastalari



Koroner Arter Hastaligi Klinigi/Prezentasyonu

* Asemptomatik

 Stabil Anjina Pektoris

* Anstabil Anjina Pektoris

* Miyokart Infarktist (MI) - EKG ye gore;
* ST segment elevasyonu olmayan Ml
* ST segment elevasyonlu M

e Ani Olim




AKUT KORONER
SENDROMLAR



AKS — TANI
Temel Yaklasim

*Klinik degerlendirme
*EKG
*Biyobelirtecler

Teshis Zamani Onemli




FIGURE 2 Types and Classification of Acute Coronary Syndromes
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STEMI

Completely occlusive thrombus

ST-segment elevation

ST-elevation in 22 contiguous leads on standard 12-lead
ECG (or ST-elevation on postericr lead ECG)
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MNSTEMI indicates non-ST-segment elevation myocardial infarction; and STEMI, ST-segment elevation myoecardial infarction. [llustration by Patrick Lane, ScEYEnce
Studios. Copyright 2025 American College of Cardiology Foundation, and the American Heart Association, Inc.

2025 Acute Coronary Syndromes
Management Guideline
ACC/AHA/ACEP/NAEMSP/SCAI



Acute Coronary Syndrome

Biomarker of Necrosis

Electrocardiogram

Confirmatory

UA

NSTEMI

STEMI




AKS da biyobelirtec

* Miyokardiyal klicik bir hasari tespit edebilecek kadar hassas olmali
* Miyokarda 6zgi olmali (diger [iskelet] kaslarindaki hasari dislamal)
* Hasarin siddeti ve hastaligin prognozu hakkinda bilgi vermeli
 AMI'de reperfizyon tedavisinin sonucunu gostermeli

* Geri donusumli ve geri donusumsiz hasar arasinda ayrim yapmali
* Miyokardiyal hasar gostermeyen hastalarda tespit edilmemeli

* Erken ve gec taniya yardimci olmalidir

e Olciilmesi kolay, hizli, ucuz ve nicel olmal



AKS da biyobelirtecler

LDH

‘ Chest Pain
ECG (1930's)
AST
1960

‘ Troponin

High sensitivity
Troponin

CK
Myoglobin
CK-MB &
LDH 1 and 2
1570 1980

Redefine AMI to use
Troponin, and not CK-MB

1950

l

2000

¥

2010 2020

Garg P, Morris P, Fazlanie AL, et al. Cardiac biomarkers of acute coronary syndrome: from history to high-
sensitivity cardiac troponin. Internal and Emergency Medicine. 2017;12(2):147-155.



Kardiyak Troponinler

* Miyokardiyal hasarin daha erken tespiti

* Tek troponin, semptomlarin baslangicindan >3 saat sonra basvuran
hastalarda MI'i ekarte edebilir

* Ml icin hassastir ancak mutlak spesifik degildir
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Troponin artis kinetigi & Miyokart infarktiisi
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Troponin Ornekleme Zamanlari

Depending on hs-cTn sampling in relationship to
symptom onset, rapid hs-cTn algorithms can fail to
detect changes (delta) in very early or late presenters
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Sandoval Y, Apple FS, Mahler SA, Body R, Collinson PO, Jaffe AS. High-Sensitivity Cardiac Troponin and the 2021 AHA/ACC/ASE/CHEST/SAEM/SCCT/SCMR Guidelines
for the Evaluation and Diagnosis of Acute Chest Pain. Circulation. 2022;146(7):569-581. doi:https://doi.org/10.1161/circulationaha.122.059678



Troponin & Kardiyak Hasar tesbiti

e Zaman icinde troponin degisikligi

olmamasi dusuk riskli hastalari gosterir

e Zaman iﬁinde troponin degisikligi olmasi
yuksek riskli hastalari gosterir

e Gelismis ozgulluk

99" percentile URL

99" percentile URL

Hs-cTn concentrations
(ng/L)

Hs-cTn concentrations
(ng/L)

e MI'I tespit etmek icin mikemmel degil ] [ | | ] _. | |

° Deltalar herhangi b|r akut miyokard Hs-cTn samples over time Hs-cTn samples over time

hasa rini temSiI EdEb||| I Absence of delta associated with Presence of delta associated with
.. e N .. higher NPV/sensitivity for Ml higher PPV/specificity for Ml

e Hasta oykusu, EKG veya goruntileme ' '

dahil olmak Gzere diger bilgilerin
kullanilmasi gerekir

e Kronik 99. persentilin Uzerindeki artislar,
ancak anlamli bir degisikligin olmamasi
(<%20 degisiklik) krontk miyokard hasarini
gosterir

e Kucuk deltalarin hs-cTn ile gozden
kacabilecegi endisesi hala devam ediyor

Sensitivity and NPV
Specificity and PPV




Epidemiological Approach Clinical Approach

ESC ACC
Re-
definition

Third
UDMI
Definition

First Fifth ISFC WHO Fourth
WHO WHO WHO MONICA UDMI UDMI
Definition Definition || Definition || Definition Definition Definition
| | | | | | |
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AHA - ESC - WHF - NHLBI
Clinical and
epidemiological definition

DESC/ACC/AHA/WHF 2018

Figure | History of documents on the definition of myocardial infarction. ACC = American College of Cardiology; AHA = American Heart
Association; ESC = European Society of Cardiology; ISFC = International Society and Federation of Cardiology; MONICA = MONlItoring of trends
and determinants in CArdiovascular disease; NHLBI = National Heart, Lung, and Blood Institute; UDMI = Universal Definition of Myocardial
Infarction; WHF = World Heart Federation; WHO = World Health Organization.



Miyokard Enfarktiisu Turleri
Miyokard Enfarktistinin Doérdinci Evrensel Tanimi

* Tip I: STEMI ve NSTEMI
* Tip Il: Talep Iskemisi

* Tip Ill: Miyokard iskemisini disundliren semptomlarla kardiyak 6lum
(iskemik EKG degisiklikleri veya ventrikuler fibrilasyon)

* Tip IV: PCl proseduruyle iliskili Ml
e Tip V: KABG ile iliskili M1



FIGURE 1 Pathobiology of a Type 1 Myocardial Infarction Due to Atherosclerotic Plaque Disruption

Progressive lipid accumulation and inflammation within an atherosclerotic plaque may lead to plaque instability. Rupture or erosion of the atherosclerotic
plaque and exposure of plaque contents to the circulation may then culminate in activation of the coagulation cascade and subsequent thrombosis. When this
occurs in the epicardial vessels of the coronary circulation, the presence of thrombus may compromise flow to the myocardium, leading to myocardial
ischemia and eventual myonecrosis. Illustration by Patrick Lane, SCEYEnce Studios. Copyright 2025 American College of Cardiology Foundation, and

American Heart Association, Inc.

2025 Acute Coronary Syndromes Management Guideline- ACC/AHA/ACEP/NAEMSP/SCAI




Tip 1 MI Kriterleri
Miyokard Enfarktisinin Dérdinci Evrensel Tanimi

cTn degerlerinde 99. persentil URL'nin en az 1 deger Uzerinde bir artis
ve/veya diisuslin tespiti ve asagidakilerden en az 1'inin bulunmasi:

e Akut miyokard iskemisi belirtileri
e Yeni iskemik EKG degisiklikleri
e Patolojik Q dalgalarinin gelisimi

e [skemik etyolojiyle uyumlu bir driintiide yeni canli miyokard kaybi
veya yeni bolgesel duvar hareket bozuklugunun goérintileme kaniti

e Intrakoroner gériintiileme dahil anjiyografi veya otopsi ile koroner
trombisun tanimlanmasi



Myocardial Infarction Type 2

Atherosclerosis and oxygen
supply/demand imbalance

Vasospasm or coronary

microvascular dysfunction
Non-atherosclerotic

coronary dissection

Oxygen supply/demand
imbalance alone

Criteria for type 2 Ml

Detection of a rise and/or fall of cTn values with at least one value
above the 99th percentile URL, and evidence of an imbalance
between myocardial oxygen supply and demand unrelated to acute
coronary athero-thrombosis, requiring at least one of the following:

Symptoms of acute myocardial ischaemia;

New ischaemic ECG changes;

Development of pathological Q waves;

Imaging evidence of new loss of viable myocardium or new
regional wall motion abnormality in a pattern consistent with
an ischaemic aetiology.

@ESC/ACC/AHA/WHF 2018

Figure 4 Myocardial infarction type 2.
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Figure & A model for interpreting myocardial injury. Ischaemic threshelds vary substantially in relation to the magnitude of the stressor and the
extent of underlying cardiac disease. Ml = myocardial infarction: URL = upper reference limit. ['Stable denotes < 20% variation of troponin values)in
the appropriate clinical context. ®lschaemia denotes signs and/or symptoms of clinical myocardial ischaemia.




AKS da Troponin

AKS stphesi olanlarda, cTn mimkuin olan en
kisa surede, tercihen yuksek hassasiyetli bir cTn
(hs-cTn) testi kullanilarak 6lctlmelidir.

Baslangicta tanisal olmayan hs-cTn veya cTn
degerlerinde AKS sltiphesi varsa,

ilk ornek alimindan (sifir zamani) sonra tekrarlanan
Olcimler icin dnerilen zaman araliklari

hs-cTnicin 1 ile 2 saat ve

konvansiyonel cTn testleri icin 3 ile 6 saattir.

2025 Acute Coronary Syndromes Management Guideline-ACC/AHA/ACEP/NAEMSP/SCAI



Patient presents with a suspected NSTEMI and
without an indication for immediate invasive angiography

!

Take hs-cTnat O hand | h/2 h
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Very low initial hs-cTn? Patients who do not meet
OR the criteria for either of
the other two pathways

High initial hs-cTn
OR

Low initial hs-cTn and no Increase in | h/2 h hs-cTn

increase in | h/2 h hs-cTn

Appropriate management can be determined
based on the hs-cTn levels and clinical situation
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2023 ESC Guideline for the management of acute coronary syndromes.



Risk Stratifikasyonu & Troponin

m Selected Risk Stratification Tools for Patients With ACS

TIMI Risk Score for

GRACE Risk Score (2.0)%’ Unstable Angina/NSTEMI** TIMI Risk Score for STEMI°
Target population ACS Unstable angina or NSTEMI STEMI
Target outcome(s) In-hospital, 6-mo, 1-y, 14-d all-cause death, MI, 30-d all-cause death
3-y, death or death/MI or urgent revascularization
Variables used In-hospital risk score Age =65y Age (65-74 y/=75 y) (2-3 points)
Age =3 risk factors for CAD Killip class 1l-1V (2 points)*
Killip class Known coronary stenosis (=50%) Systolic blood pressure
Systolic blood pressure ST-segment deviation =0.5 mm (<100 mm Hg, 3 points)
Heart rate =2 anginal events in prior 24 h Heart rate =100 bpm (2 points)
ST-segment deviation Aspirin use in prior 7 d Anterior ST-segment elevation or LBBB
Cardiac arrest on admission Elevated cardiac biomarkers (CK-MB or troponin) (1 point)
Serum creatinine AR = Diabetes/hypertension/angina (1 point)

Elevated cardiac biomarkers

Weight (<67 kg, 1 point)
Time to treatment >4 h (1 point)

*Score 1 point for each characteristic that is present.

ACS indicates acute coronary syndromes; bpm, beats per minute; CAD, coronary artery disease; CK-MB, creatine kinase-myocardial band; GRACE, Global Registry of Acute Coronary
Events; LBBB, left bundle branch block; MI, myocardial infarction; NSTEMI, non-5T-segment elevation myocardial infarction; STEMI, ST-segment elevation myocardial infarction; and

TIMI, Thrombolysis In Myocardial Infarction.



Troponin ylkselmesine neden olan
MI disindaki diger kardiyak durumlar

e Aort diseksiyonu

e Aritmiler

» Kateter ablasyonu

 Defibrilator soklari

 Kalp travmasi (6rnegin, kiint travma/kontiizyon),
* Nakledilen kalbin rejeksiyonu

 Perikardit

* Hipertansif kriz

e Koroner vaskulit (Kawasaki, SLE)

Tn artabilir ancak MI'nin tanisini elde edilemeyebilir



Troponin yukselmesine neden olan
sistemik durumlar

* Sepsis, septik sok, SIRS, infeksiyoz hastalik

* Kronik bébrek hastaligi

* Diyaliz uygulanan hastalarda yukselebilir.e yikselme genellikle hafiftir ¢ daha sonraki
Oltim riskinin arttigini 6ngorir

e inme, subaraknoid kanama

e Pulmoner emboli, ciddi pulmoner hipertansiyon
* Infiltratif hastaliklar (amiloidoz, sarkoidoz)

e Kemoterapi ilaclari

e Kritik hastalar

e Yogun asiri egzersiz

Tn artabilir ancak MI'nin tanisini elde edilemeyebilir



CK-MB

» Kardiyak ve kardiyak olmayan durumlarda hala bir miktar tanisal degere
sahiptir.

* Miyokard hasarindan 4 saat sonra serumda tespit edilir, 24 saatte zirveye
ulasir ve 48-72 saat icinde normale doner.

* CK-MB, kardiyak doku icin goreceli bir 6zglllige sahip olmasina ragmen,
iskelet kasi hasari, hipotiroidizm, kronik bobrek yetmezligi ve siddetli
egzersiz gibi kardiyak olmayan durumlarda da yukselebilir.

 CK-MB2/CK-MB1 orani = 1,5 ve CK-MB goreceli indeksi (CK-MB/toplam CK
x 100) > 2,5, kardiyak doku 6zgullGgtna artirir ve akut MI'i gosterir.



CK-MB

* Kardiyak troponin seviyeleri AMI'den sonra kanda birka¢ gin boyunca
yuksek kaldigindan, kardiyak miyositlerin tekrar enfarktiustuni (baska

bir Mi) degerlendirmede yararl degildir.

* CK-MB seviyeleri genellikle miyokardiyal iskemiden 48 ila 72 saat sonra
normale dondigiinden (gunlerce stirebilen troponinlerin aksine), CK-
MB'nin izlenmesi, seviyelerin baslangicta distikten sonra tekrar ytkselip

yukselmedigini belirlemede faydali olabilir. Baska bir MI niin meydana
geldigini dogrulayabilir.



Miyoglobin

e Kas disinda hicbir dokuda bulunmaz, ancak kas hasari sonucu kan
dolasiminda bulunabilir.

 AMl icin hassas bir belirtectir, ancak 6zgulligi yoktur. Hasar sirasinda
miyokarddan hizla salinir ve 24 saat icinde bobreklerden hizla atilir.

. H_|_zkI| kli.neti{gi nedeniyle akut bir olayin baslangicindan sonraki ilk 30 dkda
yukselir

 Kardiyak hasarin erken tespiti ve/veya dislanmasi icin 6nemli.
 AMI de 6-10 saat icinde yukselir ve 12. saatte zirveye ulasir.

. ngi]llP”_U olmadigi icin klinikte pozitif degerlerden ziyade negatif degerler
onemlidir.

e Enfarktus boyutunun ve reperfiizyonun degerlendirilmesinde faydali




Table-I

Biochemical markers of cardiac injury.

Marker Time to raised plasma value Peak Duration of elevation
Aspartate aminotransferase 8+12h 1+2 days 3+6 days
Lactate dehydrogenase 8+12h 2+3 days 7+10 days
Creatine kinase 4+6 h 12436 h 3+4 days
Hydroxybutyrate dehydrogenase 8+12h 2+3 days 7+14 days
CK-MB (activity) 4+6 h 12424 h 2+3 days
CK-MB (mass) 4+6 h 12424 h 2+3 days
CKisoforms 1+3 h 8+12h 18+30h
Myoglobin 2+3 h 6+12h 24+48 h
Heart fatty acid binding protein 2+3 h 8+10h 18+30 h
Myosin light chains 3+6 h 4 days 10+14 days
Troponin T 4+6 h 12+24 h 7+10 days
Troponin I 446 h 12424 h 6+8 days

Biochemical Cardiac Markers in Clinical Cardiology



AKS hastalarinda calisilan diger biyobelirtecler

 hFABP * MPO

 GPBB * MMP9

* S100 * cell-adhesion molecules
* PAPP-A * oxidized LDL

* CRP  glutathione

* TNF * homo cysteine

* IL6, IL18 e fibrinogen

e CD40 ligand * D-dimer procalcitonin



AKUT KALP YETERSIZLIGI



Kalp Yetersizligi

* Sikhg fazla

* Gelismis ulkelerde KV olaylarin yonetimindeki iyilesmelere bagl insidansi
azalmakta ancak yaslanma nedeniyle genel insidans artmaktadir.

* Genel eriskin populasyonda %2
* Prevelans 70 yas ustu % 10
* Sik hastaneye yatis
* KY nedenli hospitalizasyon: >65 yas hastalarda 1 numarali nedendir
* KY nedenli hastaneye yatistan sonra 60-90 gln icinde tekrar yatis %30 kadar
yuksektir
* Maliyeti yliksek
* Mortalitesi yuksek
* Cogu kanserden daha olimcdl
* |leri evre KY de 1 yilda sag kalim ancak %25
* KY nedeniyle hastaneye yatistan sonraki 1 yil icinde yaklasik %30'u 6lmektedir.



Biomarkers of neurohumoral activation
Aldosterone, adrenomedullin, MR-proADM, copeptin, endothelin-1

Biomarkers of myocardial stretch & biomechanical stress
Natriuretic peptides (BNP, NT-proBNP, MR-proANP)

Cardiac stretching
& biomechanical
impairment

Neurohumoral
activation

: . Renal & skeletal muscles dysfunctions
Biomarkers of cardiac injury & damage [ Mo~ | W NGAL, KIM-1, CA125, apelin, irisin, myostatin, BONF,
hs-cTn, H-FABP, GSTP1 @ - @@ | EEETITN ®  IL-15 FGF-21, GDF-11

Biomarkers of systemic, microvascular, adipose tissue Biomarkers of extracellular matrix remodeling,
inflammation & oxidative stress collagen turnover & fibrosis
Ceruloplasmin, TNF-alpha, MPO, 8-0HdG, Trx1, hs-CRP, GDF15, sST2, Gal3, PICP, PIIINP, PICP/PIINP, osteonectin,

adiponectin, fetuin, visfatin, leptin, resistin, chemerin. osteoprotegerin, osteopontin, MMP-9, TIMP-1

Fig. 1. Circulating biomarkers of the most important conceptual clusters influencing the natural evolution of heart failure (HF).

Berezin AE, et al. ANNALS OF

. . . LABORATORY
Biomarkers in heart failure MEDICINE



Evrensel Kalp Yetersizligi tanimi

Kardiyak yapisal ve/veya fonksiyonel
anormalliklere bagh KY semptom

ve/veya bulgular

Natritretik peptidlerde -~ Kardiyojenik pulmoner konjesyon

veya sistemik konjesyon bulgular

yiukselme




KY taniminda farkl fenotipler
Sol Ventrikiil EF‘ na gore siniflandiriimaktadir

SVEF <%40 %41-49 2%50
Dusuk EF’li KY } [ Hafif azalmis EF’li KY } [ Korunmus EF’li KY ]
(DEF-KY) (HEF-KY) (KEF-KY)
Toparlamis EF’lu KY
(TEF-KY)

Baslangicta SVEF'nin £%40 oldugu KY, SVEF'de baslangica
gore 210 puan artis ve ikinci 6lcimde >%40 SVEF

Bozkurt B et al. Eur J Heart Fail. 2021;23:352.



Erken Akut Faz
Yogun IV ilag ve
Cihaz Tedavisi

Geg Akut Faz
Oral Tedaviye Gecgis
Klinik Stabilizasyon

Taburculuk Oncesi
Tedavi Plan ve
Optimizasyonu

Taburculuk Sonrasi
Kisa-Uzun Donem
Hasta Yonetimi

\/

v

\ 2

4

*IV ditretik

*IV vazodilator

*IV inotrop

*Oksijen tedavisi
*NIV (CPAP/BIPAP)
*Ultrafiltrasyon
*Sirkalatuvar
destek -IABP, ECMO

*Semptom ve
konjesyonda azalma
*IV ilag ve cihaz
tedavinden cikis
*Oral tedavi diizeni
*KB, dilirez, BFT
kontroll
*Mobilizasyon

*Tedavi uptitrasyon
ve modifikasyonu
*Komorbiditelerin
tespit ve kontroll
*Risk belirlemesi
*ICD/KRT, LVAD
adaylarinin tayini
*Egitim, egzersiz,
bakim ve takip plani

*Erken vizit ve
monitorizasyon
*Tedavi uptitrasyon
ve modifikasyonu
*Komorbiditelerin
uzun donem kontroli
* ICD/KRT, LVAD, HTx
zamanlamasi
*Egzersiz-diyet-bakim

sekil 1. Akut kalp yetersizliginde hasta yonetim plani. BFT, Bdbrek fonksiyon testleri; BIPAP, Iki asamali pozitif basincli mekanik ventilasyon;
CPAP, Devaml pozitif basincli mekanik ventilasyon; KRT, Kardiyak resenkronizasyon tedavisi; ECMO, Ekstrakorporeal membran oksijenetor;
HTx, Kalp nakli; IABP, intraaortik balon pompasi; ICD, implante edilebilir defibrilator; IV, intravendz; LVAD, Sol ventrikil destek cihazi.



TABLE 1. Natriuretic Peptides.

Peptide  Site of secretion Biological activity Half-life"
BNP Ventricular myocardium Vasodilation, natriuresis, diuresis; reduction of fibrosis and necrosis 20 min
ANP Atrial myocardium Blood pressure reduction; the inhibition of the renin-angiotensin- 25 min
aldosterone system
Endothelial cells (the heart, brain, Vasodilation; inhibition of fibrosis, platelet aggregation, and tissue :
CNP : : S 2.6 min
kidneys, vessels) plasminogen activation

“The clinical significance of half-lives lies in their influence on diagnostic and therapeutic applications. BNP's longer half-life compared with ANP and CNP makes it
particularly suitable for monitoring heart failure progression and treatment response; ANP, atrial natriuretic peptide; BNP, B-type natriuretic peptide; CNP, C-type
natriuretic peptide.
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Natritretik peptidler

Natriliretik Peptid Etki Mekanizmasi
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Natritretik peptidler

* Natritretik peptid dizeylerinin 6lcimu KY’ ni distindliren semptomlari
olan hastalarda taniyi ekarte etmek icin ilk tani testleri olarak énerilir.

* B tipi natritiretik peptit (BNP) <35 pg/mL,
* N-terminal pro-B tipi natriliretik peptit (NT-proBNP) <125 pg/mL ise
KY tanisi dislanabilmektedir.

* Yuksek NP duzeyi KY tanisini desteklemekle birlikte, ayni zamanda KY
prognozu ile ilgili bilgi vermektedir.
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Kalp yetersizligi tanisal algoritmasi

KY stiphesi
KY’ye iliskin risk faktorleri

KY semptom ve/veya bulgulan
Anormal EKG bulgulan

'

Natriuiretik peptid
NTproBNP 2125 pg/mL
BNP 235 pg/mL

|

Ekokardiyografi

Yapisal ve/veya fonksiyonel anormallik

|

Tanimimn Konmasi

EF'ye gore fenotipin belirlenmesi

Gerektiginde ileri tetkiklerin yapiimasi

DEF-KY HEF-KY KEF-KY
EF =%40 EF %41-45 EF 2950




Yeni Baslangi¢ch Akut Kalp Yetersizligi Tanisal Yaklasim
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[ Anamnez, Akut KY suiphesi olan bulgular ve/veya semptomlar ]

ﬂ EKG

* PAAC grafisi
* Akciger USG

*  Pulse Oksimetri
* Ekokardiyografi
* Baslangi¢ Laboratuar incelemeleri *

\

V Diger spesifik incelemeler ** /

A

[ Natriuretik Peptid testi ]

Y

BNP <100 pg/mL
NT-proBNP <300 pg/mL
MR-proANP <120 pg/mL

!

+ BNP = 100 pg/mL
*  NT-proBNP =300 pg/mL®
+  MR-proANP =120 pg/mL

!

Akut KY dislandi ]

Akut KY dogrulandi

l

Kapsamli Ekokardiyografi

* Baslangig laboratuar
incelemeleri:

troponin, serum kreatinin,
elektrolitler, BUN, TSH,

KC fonksiyon testleri,
pulm emboliden veya
infeksiyondan sliphe varsa
D-dimer ve procalcitonin,
solunum sikintisi varsa
arteryel kan gazi analizi,
hipoperflizyonda laktat

** Diger Spesifik
inceleme:

AKS stiphesinde KAG ve
pulm emboli
siphesinde CT

ESC 2021 Kalp Yetersizligi Kilavuzu
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FIG. 4. NT-proBNP levels in the diagnosis of heart failure for patients presenting to the emergency department and outpatient clinics.
NT-proBNP, N-terminus pro-B-type natriuretic peptide; HF, heart failure.



Natriliretik Peptit Diizeylerini Etkileyen Durumlar

NP diizeyinde artis beklenen durumlar

Kardiyak nedenler

Akut ve kronik koroner sendromlar
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KARDIYOJENIK SOK



Kardiyojenik Sok

idrar ¢ikisi
 Oligiri veya aniiri, <30 mL/saat (<0,5 mL/[kg-saat])
Siirekli hipotansiyon
e >30 dakika SBP <90 mmHg, MAP <65 mm Hg,
veya
* baslangic seviyesinden >30 mm Hg dusus
veya
e SBP >90 mm Hg'yi korumak icin farmakolojik veya mekanik destege ihtiya¢c duyulmasi
Perflizyon
 Laktik asit >2 mmol/L,
e ALT >200 U/L veya >3 kat normal Ust sinir,
e kreatinin > 2 kat normal Ust sinir,
* pH <7,2, bilinen baska bir neden olmaksizin metabolik asidoz
dahil olmak Gzere uc organ malperfizyon belirteclerini degerlendirin.



FIGURE 2 CS Working Group-SCAI Shock Criteria for Classification of CS Severity
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Not currently
experiencing signs or
symptoms of CS, but at
risk for its development

f
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. %
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* Lung sounds: clear

e

o~
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¢ SBP: >100 mmHg
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* CVP: <10
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B

Clinical evidence of
hemodynamic instability
or hypoperfusion

* JVP: elevated

. 3
warm and well

¢ Distal pulses: strong
* Mentation: normal

* Lung sounds: rales

* Lactate: normal
* Renal function:
minimal acute
kidney injury
* BNP: elevated

* SBP: <90 mmHg, or
MAP: <60 mmHg, or
>30mm drop from
baseline

* HR: 2100 bpm

Deterioration Deterioration -

extensive rales

* Urine output: <30 mL/h
Cisam————

initial therapy

C D E
Hypoperfusion Failure of initial support Acute or impending
requiring intervention strategy to restore circulatory collapse
(pharmacologic or perfusion
mechanical) beyond
volume resuscitation
2 N 4 N 7 ™
* JVP: elevated * Any of stage C and * Mental status:
* Mental status: altered worsening (or not unconscious
« Distal pulses: improving) A .
cold and clammy * Signs/symptoms of near pulselessness
B ion despite

* Cardiac collapse
* Multiple defibrillations

\

J
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* Lactate: 22 * Any of stage C * Lactate: 28
¢ Cr: 1.5 x baseline or * Lactate: rising and * CPR
GFR: >50% drop persistently 22 « Acidosis:
® LFT: increased . H severe (pH <7.2)
« BNP: elevated deteriorating
* LFT: worsening
¢ BNP: rising
s " N — Y
. mmfgomm",‘:ﬁ;;, Any of stage C and .
>30mm drop from requiring escalating despite maximal
baseline doses or increasing hemodynamic support
. FL <2&2 (if invasive numbers of pressors or * Need for bolus doses SCAI shock
emodynamics
performed [strongly to maintain perfusion ofvascpredents itf_g:"‘st
recommended]) foditier
. * PCWP: >15 > J \

Adapted with permission from Kapur NK, et al.” Source for this figure adaptation: Naidu SS, et al.”? BNP = brain natriuretic peptide; C| = cardiac index; CPR = car-
diopulmonary resuscitation; Cr = creatinine clearance; CS = cardiogenic shock; CVP = central venous pressure; GFR = glomerular filtration rate; HR = heart rate; JVP =
jugular venous pressure; LFT = liver function test; MAP = mean arterial pressure; PA = pulmonary artery; PCWP = pulmonary capillary wedge pressure; pH = potential

of hydrogen; SBP = systolic blood pressure; SCAl =

Society for Cardiovascular Angiography and Interventions; tMCS = temporary mechanical circulatory support.




FIGURE 5 Monitoring of the CS Patient in the Intensive Care Unit
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* “Cold” extremities 4 BUN, Cr

ALT = alanine aminotransferase; AST = aspartate aminotransferase; BUN = blood urea nitrogen; Cl = cardiac index; CPO = cardiac power output [mean
arterial pressure x cardiac output]/451; Cr = creatinine; CS = cardiogenic shock; ECG = electrocardiography; ECMO = extracorporeal membrane oxygenation;
FiO, = fraction of inspired oxygen; HJR = hepatojugular reflux; HR = heart rate; JVP = jugular venous pressure; LV = left ventricular; MAP = mean atrial
pressure; Pa0, = partial pressure of oxygen; PAPi = pulmonary artery pulsatility index [systolic pulmonary arterial pressure—diastolic pulmonary arterial
pressure]/right atrial pressure; PCWP = pulmonary capillary wedge pressure; PEEP = positive end-expiratory pressure; pH = potential of hydrogen;

PVC = premature ventricular contraction; RAP = right atrial pressure; RV = right ventricular; SBP = systolic blood pressure; ScvO; = central venous oxygen
saturation; SpO, = oxygen saturation; SvO, = mixed venous oxygen saturation; tMCS = temporary mechanical circulatory support.




Kardiyojenik Sokta Laboratuar degerlendirme

 Laktat, doku hipoperfliizyonu ve hipoksinin laboratuvar degerlendirmesinde referans
standardidir

e Artan laktat seviyeleri kotu sonuclarla iliskilendirilirken, laktat klirensinin bir sonucg
biyobelirteci olduguna dair kanitlar daha az aciktir

* organ hasarini yansitan biyobelirtecler, perfliizyona duyarli organlardaki hasari tespit
etmek ve izlemek icin en azindan gunluk olarak dlctlmelidir.

* Serum kreatininin idrar cikisiyla birlikte ginlik 6lcimu, akut bobrek hasarinin tespitine
yardimci olacaktir.

* iskemik hepatitten muzdarip hastalarin prognozu kotudiir. Karaciger yetmezligi,
kardiyojenik sokta konjestif hepatopati olarak da gorulebilir.

* Natritiretik peptitler (NT-proBNP) ve miyokard hasari belirtecleri (kardiyak troponinler),
altta yatan patofizyolojiye ek olarak ek prognostik bilgi saglayabilir.

 Ozellikle MCS ile tedavi edilen hastalarda tam kan sayimi, standart metabolik paneller ve
koagilasyon laboratuvarlari sik sik alinmalidir.
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Figure 3. Monitoring timeline after admission to the cardiac intensive care unit (CICU). The yellow dots represent typical
checkpoints, and the green dots indicate additional checkpoints for patients with acute coronary syndrome (ACS). The number
and timing of checkpoints should be adjusted based on a patient’s condition and cause of cardiogenic shock. ALT, alanine
transaminase; AST, aspartate aminotransferase; CK, creatine kinase; cTn, cardiac troponin; ECG, electrocardiogram; LFTs, liver
function tests; RNT, renal function tests.




Table 5. Management Upon Admission to the Cardiac Intensive Care Unit: Step 3

Statement h;z:i;" IQR Recommendation ( rE:;f::::s}

Achieving the following goals of treatment unless previous

information is available
SBP =90 mmHg and MAP 265 mmHg 9 8-9 Appropriate 45, 46, 97-99
Heart rate 50-100 beats/min 7 -7 Appropriate
Respiratory rate <20/min 7.5 7-8.25 Appropriate
Sp0: 290% 8.5 7.75-9 Appropriate
Urine output =0.5mL/kg/h 7.5 7-8.25 Appropriate 100, 101
Sequential evaluation of hemodynamics if PAC is placed 9 8.75-9 Appropriate 37,102
Cl z2.2 L/min/m? 7 7-8.25 Appropriate 97,103
CPO z0.6W 7.5 7-8.25 Appropriate 97,104, 105
PCWP =18 mmHg 7.5 7-8.25 Appropriate 97,103
Sv0: =60% 8 7-8.25 Appropriate 105, 106
PAP 7 6.5-7 Appropriate 95
RAP 7 6.5-7 Appropriate 95
Evaluating hemodynamic status repeatedly at each checkpoint 9 9-9 Appropriate 37,102, 107
and continuing efforts to achieve the goals if not attained upon
assessment at CICU admission

Serial measurements of the following biomarkers to assess

response in the first 24 h after CICU admission
Lactate peaked out within 6-8h 8 7-9 Appropriate 40, 41, 107
Complete lactate clearance <2 mmol within 24 h 8 7.75-9 Appropriate 41,107
Creatinine peaked out within 24h 7 6—8 Appropriate 38
LFT peaked out within 24 h 7 5.75-7 Appropriate 38
BNP peaked out within 24 h 3 1-7 Inappropriate
CK/CK-MB or cTn peaked out if patients were presumed to have 7.5 7-8.25 Appropriate 42, 43,108
myocardial injury
D-dimer/FDP peaked out 6 3.25-7 Uncertain

BNP, B-type natriuretic peptide; Cl, cardiac index; CICU, cardiac intensive care unit; CK, creatine kinase; CPO, cardiac power output; IQR,
interquartile range; LFT, liver function test; MAP, mean arterial pressure; PAC, pulmonary artery catheter; PAP, pulmonary artery pressure;
PCWP, pulmonary capillary wedge pressure; RAP, right atrial pressure; SBP, systolic blood pressure; SvQ:, mixed venous oxygen saturation.




Inflammatory processes Acute injury | Cardiac stress
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Figure 2 Evolution of cardiac dysfunction and the associated changes in cardiac biomarkers. (see legend to Figure 1 for abbreviations).
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McLean and Huang Annals of Intensive Care 2012, 2:8
http://www.annalsofintensivecare.com/content/2/1/8



KV Hastaliklarin Tani ve Takibinde
Biyokimyasal Parametreler

e KV hastaliklarin dogru ve zamaninda tanisi, etkili tedavi ve hasta
sonuclarinin iyilestirilmesi icin cok 6nemlidir.

* EKG, ekokardiyografi, anjiyografi ve kardiyak MR dahil olmak Gzere
cesitli tani yontemleri, KVH hakkinda degerli yapisal ve islevsel bilgiler

saglar

* Biyobelirtecler, miyokardiyal hasari, inflamasyonu ve hemodinamik
stresi tespit etmenin minimal invaziv, oldukca hassas ve hizl bir
yolunu sunarak KVH tanisinda devrim yaratmistir.

* Biyobelirteclerin gelismis goruntiuleme teknikleri ve modern 6grenim
vaklasimlariyla entegrasyonu, KVH tanisinin dogrulugunu daha da
artirarak kardiyolojide kisisellestirilmis tibbin dntniU acacaktir



Kardiyoloji Yogun Bakim & Biyobelirtecler

* Tani

* Risk siniflamasi
* Tedavi

* Takip

* Prognoz

* Yeni biyobelirtecler
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