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Sunu Plani

* Vaka ornekleri

e Kalp yetmezligi tanimi, onemi
* Tibbi biyokimya testleri

* Natriuretik peptidler

* Gelecekten beklentiler

e Oneriler — soziin 6zU



Vaka 1

e 37 yasinda, erkek hasta

e Saglik calisani

 Risk faktorleri (+), Soy gecmis (+)

e Sabah ani baslayan gogus agrisi (15-20 dakika, 2 defa)
* Acile basvuru

* Fizik muayenede 6zellik yok

e EKG: Tasikardi

e Laboratuvar testleri



Vaka 1

* CBC:

Lokosit 7.9 k/uL, Hemoglobin 15,6 g/dL, Trombosit 247 k/uL

* D-dimer 20 ng/mL (0-400)

* CRP 1,8 mg/L (0-5)

e AST 20 U/L, ALT 33 U/L, BUN 16 mg/dL, Kreatinin 0,97 mg/dL
e Lipaz 152 U/L (73-392), GGT 70 U/L (15-85), LDH 160 U/L
 Na* 140 mmol/L, K* 4 mmol/L, CI- mmol/L

* INRO,98, aPTT 29 sn

 CK-MB 1.9 ng/mL (0-6.6)



Vaka 1

* Ilk agri baslangicindan 2 saat sonra alinan numunede
hs-cTnl :124 pg/mL(0-34)

e Akut koroner sendrom - NonST- Ml
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Vaka 1

e Radial Perkttan Koroner Anjiyoplasti uygulamasi:
LAD Proksimal Segment Stent

* Ilk agri baslangicinden 24 saat sonra alinan numunede:
hs-cTnl :1679 pg/mL(0-34)

e Salah ile taburcu
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Vaka 2

* 41 yas, erkek
e Doktor
e Kardiyak arrest

TKBD XXV. Ulusal Ky



Vaka 2

* CPR’a baslaniyor

* CPR devam ederken koroner anjiyografi:
LAD stent —Tip 1 M

* hs-cTt x5 URL P ve CK-MB mass x10 URL T



Vaka 2

* Hemodinamik instabilitesi devam ediyor
* AKG derin metabolik asidoz

* Nuks kardiyak arrest

* CPR esliginde ECMO

 Sinus ritmi saglaninca acil CBAG karar!

* EF % 10’lerde



Vaka 2

“ SEITRS 1 SNyIE W

. Doktor Glingdr Sitar(41) caligtig) hastaneye “Kalp krizi

gegiriyorum” diye gelip kapida yigild.

118

' Istanbul Sancaktepe Egitim ve Arastirma Hastanesinde Y

gok #acil A Rh (+) #kan ihtiyac: vardir.

‘ Kizilay Kan Merkezlerinden hasta bilgileri ile bagis
yapilabilir.
lletisim 0555 837 9144

Arkadasimiz
Dr. Glingor Sitar i¢in
A rh (+) tam kan ihtiyaci vardir

Verebilecek olanlar

Sancaktepe Ilhan Varank EAH
kan merkezine basvurabilirler.

m

Ahbap Acil

Sancaktepe EQtim ve Arastirma Hastanesinde tedavi gormekte

olan GUngor Sitar igin gox A Rh (#) #kan intiyac: vardu

"Kiziay Kan Merkezlerinden hasta bigiler ile bagss yapdabilir

ACIL
A RH+

(U RARANIYOR!

letigim: 0555 837 9144

Hekimden Haber /v

@ Acil Kan Aranyor!

Sancaktepe EAH Dahiliye Uzmanmmi igin:

“Hastanemiz dahiliye doktoru GlingSr Sitar igin A+ kan ihtiyac
bulunmakta. Kan grubu uyan miusait olan var ise Cekmekdy Madenler
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Vaka 2

« WBC 14 k/pL, CRP 198 mg/L, prokalsitonin 1.08 pg/L (<0.05 pg/L)
 Pndmonik infiltrasyonlara sekonder
ARDS

* hs-cTt artisi olmaksizin kreatin kinaz artisi basliyor —x1000 URL
Kompartman Sendromu

* Hemoraji devam ediyor - hemoglobin 5 g/dL



Vaka 3

* 64 yasinda erkek hasta
* 4 aydir ilerleyici nefes darligi
e Gece 3 yastik kullaniyor, sik sik uykudan uyaniyor

* Hipertansiyon, dislipidemi, diabetes mellitus ve 4 yil dnce gecirilmis
uclt CABG oykusu

* Aspirin, atorvastatin, amlodipin ve metformin kullaniyor



Vaka 3

* Aile hikayesinde 6zellik yok

e Hayati bulgulari stabil

* Fizik muayenede akcigerlerde bilateral yaygin ral
* 2+ alt ekstremitede 6dem

* EKG'de sol ventrikll hipertrofisi

* hsTroponin T < 14 ng/L



Kalp Yetmezligi

* Karmasik bir klinik sendrom: sag, sol

* \Ventriklil dolumu veya kan atimi yapisal/islevsel
bozuklugu

Circulation. 2022;145:e895—e1032. 2022 AHA/ACC/HFSA Heart Failure Guideline
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Kalp Yetmezligi Siniflandirmasi

 Sol Ventrikiler Ejeksiyon Fraksiyonu (LVEF)

LVEF <40%: HF with reduced ejection fraction «HFrEF»

LVEF >50%: HF with preserved EF «HFpEF» DIYASTOLIK KY

LVEF 41%—-49%: HF with midrange EF or HF with mildly reduced EF «HFmrEF»
Once LVEF <40%, ardindan LVEF >40%: HF with improved EF « HFimpEF»

Yancy CW, et al. Circulation. 2013;128:e240-e327
Dunlay SM, et al. Nat Rev Cardiol. 2017;14:591-602
Wilcox JE, et al. J Am Coll Cardiol. 2020;76:719-734



Ejeksiyon Fraksiyonu
* Sistolik kalp yetmeazligi v

 Diyastolik kalp yetmezligi ?
* Frank Starling mekanizmasi
* Preload



Kalp Yetmezligi Neden Onemli?

* Prevelans

* Hospitalizasyon
e Bltceye ylk

* Mortalite



Kalp Yetmezligi Nedenler;i

 ABD'de
115 milyon hipertansiyon, 100 milyon obezite, 92 milyon prediyabet, 26 milyon diyabet

* Diger nedenler:

kardiyomiyopatiler; amiloidoz; kemoterapi, alkol, kokain, metamfetamin; miyokardit; sarkoidoz;
hemokromatozis; tiroid hastaliklar etc

Virani SS, et al. Circulation. 2021;143:e254—e743.



Belirteclere Ihtiyac Var mi?

* New York Kalp Dernegi (NYHA) fonksiyonel siniflandirmalari | — IV
Objektif?

* Dispnenin nedenleri...

* Ventrikller disfonksiyonun sessiz ilerleyisi



Diagnostic Algorithm for Patients With Suspected HF

Assessment

« Clinical history
» Physical examination
» ECG, labs

' Natriuretic Peptide

« NT-proBNP >125 pg/mL

« BNP 235 pg/mL
¥

Transthoracic Echocardiography

» Additional testing, if necessary

HF Diagnosis Confirmed

« Determine cause and classify

‘

HFpEF
LVEF 250%

« Evaluate for precipitating

factors
«|nitiate treatment

Circulation. 2022;145:e895-e1032. 2022 AHA/ACC/HFSA Heart Failure Guideline
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STAGE A: STAGE C:
At-Risk for Heart Failure Symptomatic Heart Failure
Patients at risk for HF but Patients without current or Marked HF symptoms
without current or previous previous symptoms/signs ) . that interfere with daily
symptoms/signs of HF of HF but evidence of Pat!ents et -:urrept_ or life and with recurrent
and without structural/ 1 of the following: Sl sz;nm:nms S hospitalizations despite
functional hea rl: disease or T B TTE— attempts to optimize
abnormal biomarkers GDMT

Evidence of increased
filling pressures

Patients with hypertension,
CVD, diabetes, obesity,
exposure to cardiotoxic

Risk factors and
« increased natriuretic

agents, genetic variant for peptide levels or
cardiomyopathy, or family « persistently elevated
history of cardiemyopathy cardiac troponin

in the absence of

competing diagnoses

Figure 1. ACC/AHA Stages of HF.
The ACC/AHA stages of HF are shown. ACC indicates American College of Cardiclogy; AHA, American Heart Association; CVD, cardiovascular
disease; GDMT, guideline-directed medical therapy; and HF, heart failure.

Circulation. 2022;145:e895—1032. 2022 AHA/ACC/HFSA Heart Failure Guideline
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Oncelikli Testler

 American College of Cardiology Foundation/American Heart
Association

* European Society of Cardiology (ESC)

McDonagh TA, et al. ESC Scientific Document Group. 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure.
Eur Heart J. 2021 Sep 21;42(36):3599-3726.

Circulation. 2022;145:e895—e1032. 2022 AHA/ACC/HFSA Heart Failure Guideline



Oncelikli Testler

e Kalp yetmezliginin potansiyel nedenleri olarak anemi veya
enfeksiyonu gosterebilen tam kan sayimi (CBC)

e Kardiyovaskduler hastaliklarla iliskili olan proteinuri

* Sivi retansiyonu veya bobrek fonksiyon bozuklugu - serum elektrolit
seviyeleri

McDonagh TA, et al. ESC Scientific Document Group. 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure.
Eur Heart J. 2021 Sep 21;42(36):3599-3726.

Circulation. 2022;145:e895—e1032. 2022 AHA/ACC/HFSA Heart Failure Guideline



Oncelikli Testler

e Kan ure azotu (BUN) ve serum kreatinin,
* Aclik kan sekeri,

* Yuksek karaciger enzim seviyeleri gdsterebilen ve kalp yetmezligine
bagli karaciger fonksiyon bozuklugunu gdsteren karaciger fonksiyon
testleri,

* Demir profili — transferrin saturasyonu, ferritin

McDonagh TA, et al. ESC Scientific Document Group. 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure.
Eur Heart J. 2021 Sep 21;42(36):3599-3726.

Circulation. 2022;145:e895—e1032. 2022 AHA/ACC/HFSA Heart Failure Guideline



Oncelikli Testler

* Lipid profili
 Tiroid uyarici hormon (TSH) seviyesi
* Troponin | veya T seviyeleri

McDonagh TA, et al. ESC Scientific Document Group. 2021 ESC Guidelines for the diagnosis and treatment of acute and chronic heart failure.
Eur Heart J. 2021 Sep 21;42(36):3599-3726.

Circulation. 2022;145:e895—e1032. 2022 AHA/ACC/HFSA Heart Failure Guideline



Natritretik Peptidler

Kardiyak kokenli hormonlar:
 Atrial natriuretic peptide (ANP) — atriumlardan
* Brain (B-type) natriuretic peptide (BNP) — ventrikillerden

e C-type natriuretic peptide (CNP) — merkezi sinir sistemi

Goetze JP, et al. Clin Chim Acta. 2015
McPherson, et al. Henry's clinical diagnosis and management by laboratory methods .2021
Rifai, Nader. Tietz Textbook of Laboratory Medicine-E-Book. 2022



Atrial natriuretic peptide (ANP)
GTP
—>
cGMP
Natriuretic peptide
receptor A
B-type natriuretic peptide (BNP)
D —©
—_—
) =
Natriuretic peptide
receptor C

* Rifai, Nader. Tietz Textbook of Laboratory Medicine-E-Book. 2022
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Appendix 3. Appendix for Tables 3 and 4: Suggested Thresholds for Structural Heart Disease and Evidence of Increased
Filling Pressures

Morphology e LAVI 229 mL/m?
e LVMI>116/95 g/m?
e RWT >0.42

e LV wall thickness 212 mm

Ventricular systolic function e LVEF <50%
e GLS <16%

Ventricular diastolic function e Average E/e” =15 for increased filling pressures
e Septal ¢’ <7 cm/s

e Lateral e’ <10 cm/s

e TR velocity >2.8 m/s

pressure 35 mm Hg

BNP =35 pg/mL*
e NT-proBNP =125 pg/mL*

Biomarker

AF indicates atrial fibrillation; BNP, brain natriuretic peptide; CKD, chroni - ase; GLS, global longitudinal strain; HF, heart failure; LAVI, left atrial volume
index; LV, left ventricular; LVEF, left ventricular ejection fraction; LVMI, left ventricular mass index; NT-proBNP, natriuretic peptide tests; PA, pulmonary artery; RWT,
relative wall thickness; and TR, tricuspid regurgitation.

*Cutoffs provided for natriuretic peptide levels may have lower specificity, especially in older patients or in patients with AF or CKD. Usually, higher cutoff values
are recommended for the diagnosis of HF in these patients. Natriuretic peptide cutoffs selected for population screening for pre-HF (stage B HF) may be <99%
reference limits and need to be defined according to the population at risk.

Circulation. 2022;145:e895—e1032. 2022 AHA/ACC/HFSA Heart Failure Guideline
TKBD XXV. Ulusal Klinik Biyokimya Kongresi 8-11 Mayis 2025 29



“NT-proBNP 1-76"” “BNP-32"

* ki ana bélge:

73-76 proteoliz bolgesi (Arg-
Ala-Pro-Arg)

Birinci bolge «proBNP» 1'den
76'ya kadar olan N-terminal
fragmani, inaktif

Ikinci bolge, aktif C-terminali
«BNP-32» (77 ila 108)

NT-proBNP

McPherson, et al. Henry's clinical diagnosis and management by laboratory methods .2021

Minamisawa, et al. Journal of Cardiac Failure. 2025

TKBD XXV. Ulusal Klinik Biyokimya Kongresi 8-11 Mayis 2025
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TABLE 48.4

TABLE 48.4 Analytical Characteristics of Commercially Available Natriuretic Peptide Assays

Standard
Material

Claim

per the Ma
NT-proBNP
Alere Triage per the Manufacturer cont'd
Assay NTproBNP
BNP ) ) )
Abbott Architeci Assay Capture Antibody ____ Detection Antibody
iISTAT Response Biomedical Murine MAb, aa 27-31 Central molecule,
RAMP polyclonal sheep AB,
aa 39-50
Alere® Triage BN | bioMérieux Roche NT-proBNP | NH2 terminus poly- Central molecule,
NT-proBNP1V|  Elecsys, E170 clonal sheep AB, aa polyclonal sheep AB,
1-21 aa 39-50
NTproBNP2 VI[| NTproBNP Il Elecsys, MAb, aa 27-31 Sheep MAb, aa 42-46

Beckman Coulte
Access, Acces

Dxl

Siemens (Bayer,

Mitsubishi Chei
PATHFAST

Nanogen LifeSk

E170

Siemens (Dade
Behring) Dimension
RxL, Stratus CS,

NH2 terminus mono-
clonal sheep AB, aa
22-28

Central moleculs,
Sheep MAD,

aa 42-46

180, Advia Cet o : Dimension VISTA,
Advia Centaur press Reacl  nimension EXL
) " with LM
Sleme_ns {nge Ogi:o rfc!gi(c::aslw Siemens (DPC) Immu-  NH2 terminus poly- Central molecule,
Eﬁi‘,ﬁrglgplm% ECig lite 1000, 2000 2500 clonal sheep AB, polyclonal sheep AB,
vt , Uiment aa 1-21 aa 39-50
Sl Assay MR-proANP
Radiometer Aq| Thermo Fisher Scien- Polyclonal sheep AB, aa  Monoclonal rat AB, aa
Tosoh ST AIA-P1|  FLEX NT-proB tific KRYPTOR 50-72 of NT-proANP 73-90 of NT-proANP

BNP

Synthetic NT-
proBNP
1-76

Synthetic NT-
proBNP
1-76

Synthetic NT-
proBNP
1-76

Synthetic NT-
proBNP
1-76

Synthetic NT-
proBNP
1-76

Synthetic
NTproANP
50-90

Diagnosis HF; assess severity HF

Diagnosis HF; assess severity HF;
risk ACS; risk HF

Treatment monitoring in LVD

Aid in the diagnosis of CHF and
assessment of severity; nisk
stratification of patients with

ACS and HF

Mot FDA cleared

MNot FDA cleared

IFCC Committee on Clinical Applications of Cardiac Bio-Markers. 20]I9 o )
TKBD XXV. Ulusal Klinik Biyokimya Kongresi 8-11 Mayis 2025

Rifai, Nader. Tietz Textbook of Laboratory Medicine-E-Book. 2022
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Natritretik Peptidler

Erken teshis

Triyaji kolaylastirma

Tedavi takibi

Kisa ve uzun vadeli sonuclarin degerlendirilmesi

Yari domur BNP 20 dakika
Yari 6mur NT-proBNP 120 dakika

McPherson, et al. Henry's clinical diagnosis and management by laboratory methods.2021
Rifai, Nader. Tietz Textbook of Laboratory Medicine-E-Book. 2022
Circulation. 2022;145:e895—e1032. 2022 AHA/ACC/HFSA Heart Failure Guideline



Natritretik Peptidler

 NT-pro BNP diizeyi < 125 pg/mL veya BNP < 35 pg/mL:
diger tanilar g6z dnunde bulundurulmalidir

* NT-pro BNP > 125 pg/mL* veya BNP > 35 pg/mL:
*75 yas Ustl icin >450 pg/mL
EKO ile KY tanisi

Chow SL, et al. Circulation. 2017
Pan, Shiyang, and Jinhai Tang, eds. Clinical molecular diagnostics. Springer Nature, 2021.



' HF very unlikely

HF unlikely, but should be followed

BNP |14 35 100 200 (pg/mL)
High-risk HF
0 5 125 300 900 (pg/mL)
NT-proBNP | Pre-HF (organic heart disease

without HF symptoms or signs)
1or HF likely

HF very likely

High-risk HF requiring advanced
therapies such as hospitalization for HF
in the near future

An extensive testing or referral to a cardiologist should be conducted

Minamisawa, et al. Journal of Cardiac Failure. 2025

TKBD XXV. Ulusal Klinik Biyokimya Kongresi 8-11 Mayis 2025
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Natritretik Peptidler

KY icin Yuksek Pozitif Prediktif Deger:
* NT-proBNP:

<50 yas icin >450 pg/mL,
50-75 yas icin >900 pg/mL
>75 yas icin >1800 pg/mL
 BNP >400 pg/mL

Chow SL, et al. Circulation. 2017



Natritretik Peptidler

FDA-approved

. cutoff (100 pg/mL)

Analiz sorunlart: 180 /
e HIL* 160
* Heterofil antikor _ o

o 120
* Yiksek biyotin (> 5 mg/giin) ile tedavi § 100
* Romatoid faktér interferansi o "

(ai]
* Obezlerde BMlile NP’ler ters iliskide 40
* KRY’de klinik korelasyon zayif 20 ﬂ

O a5 45-54 " 55-64 ' 6574 | >75
Age (years)

O Male @ Female

Farnsworth CW, et al. Clin Biochem 2018;59:50-5
Lewis LK, et al. Clin Chem 2019;65:1115-24
Rifai, Nader. Tietz Textbook of Laboratory Medicine-E-Book. 2022

TKBD XXV. Ulusal Klinik Biyokimya Kongresi 8-11 Mayis 2025
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Natritretik Peptidler

BOX 48.5 Causes of Increased Natriuretic

Peptides

1. Acute or chronic systolic or diastolic heart failure

Left ventricular hypertrophy

Inflammatory cardiac disease

Systemic arterial hypertension with left ventricular hyper
trophy

Fulmonary hypertension

WM

Acute or chronic renal Tallure

Ascitic liver cirrhosis

. Endocrine disorders (e.g., hyperaldosteronism, Cushing syn-
drome)

9. Sepsis

I
0 ~ of o

Rifai, Nader. Tietz Textbook of Laboratory Medicine-E-Book. 2022
van Kimmenade et al. Clin Chem 2012;58:127-38

TKBD XXV. Ulusal Klinik Biyokimya Kongresi 8-11 Mayis 2025
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Table 6. Selected Potential Causes of Elevated Natriuretic
Peptide Levelss®-52

Cardiac

HF, including BV HF syndromes
ACS

Heart muscle disease, including LVH

VHD

Pericardial disease

AF

Myocarditis

Cardiac surgery

Cardioversion

Toxic-metabolic myocardial insults, including cancer chemotherapy

MNoncardiac

Advancing age

Anemia

Renal failure

Pulmonary: Obstructive sleep apnea, severe pneumonia

Pulmonary embaolism, pulmonary arterial hypertension

Critical illness

e Circulation. Bacterial sepsis
2022;145:e895—-e1032. S b
2022 AHA/ACC/HFSA evere bums

Heart Failure Guideline ACS indicates acute coronary syndromes; AF, atrial fibrillation; HF, heart fail-

ure; LVH, left ventricular hypertrophy; RV, right ventricular; and VHD, valvular
heart disease.



Natritretik Peptidler

Kaynak

BNP CLIA

The Royal College of Pathologists of

BNP Australasia

Pro B-natriuretic Peptide (proBNP) CLIA

The Royal College of Pathologists of

B-natriuretic Peptide, Pro (proBNP) Australasia

Total Allowable Error Table

+30%

+20 ng/L or 20% if > 100 ng/L

+30%

+25 ng/L or 20% if > 125 ng/L



Natritretik Peptidler

e Reference change value - %

BNP +32 +74 +113
NT-proBNP +25 +55 +98

Serge Masson, et al. European Cardiovascular Disease 2007;3(1):35-8

Bruins S, et al. Clin Chem 2004;50:2052-8.

TKBD XXV. Ulusal Klinik Biyokimya Kongresi 8-11 Mayis 2025



Natritretik Peptidler

Akut dekompanse KY’de NT-proBNP’de %30 dlsus

NS
daha iyi bir prognoz

BNP %40 veya NT-proBNP %30 artis

N
KY ‘de kotulesme

Stienen S, et al. Eur J Heart Fail 2015;17:936-4
Meijers WC, et al. Eur J Heart Fail 2017;19:357-65



Gelecekten Beklentiler

* POCT —tam kan ile calisma

* Yaslanma

* 2035 yilinda ABD nufusunun %45,1'inin KVH (+)

e 2035 yilinda ABD’de KVH maliyeti 1,1 trilyon dolar

Rifai, Nader. Tietz Textbook of Laboratory Medicine-E-Book. 2022



Gelecekten Beklentiler

e ST2 (suppression of tumorigenicity 2)

Yas, bobrek fonksiyonu veya viicut kutlesinden etkilenmez
ST2 diizeylerinin <35 pg/mL olmasi disik riski gosterir

* Galektin-3

Fibrotik slrecte etkin

Prognozda etkin

Felker GM, et al. Circ Heart Fail 2012;5:72-8
Aleksova A, et al. J Clin Med 8:270, 2019.

Pan, Shiyang, and Jinhai Tang, eds. Clinical molecular diagnostics. Springer Nature, 2021.



Vaka 1

e ProBNP 1.giin 25 pg/mL (<125)
* ProBNP 10. giin <10 pg/mL (<125)

* 5.yil EF: % 60 — “Evre A” Kalp Yetmeazligi Riski Altinda



Vaka 2

* Post-op 2.glin apeks ve lateral duvar akinetik, 7 mm perikardiyal sivi,
EF % 10

* 6aysonra EF: % 47
* Tani “HFimpEF”

TKBD XXV. Ulusal Klinik Biyokimya Kongresi 8-11 Mayis 2025 45



Vaka 3

 NT pro-BNP: 874 pg/mL
* EF: 33%

* Tani “HFrEF”



S6zun Ozl

* Dispne ayirici tanisinda hem akut hem kronik durumlarda NP’ler
kullanilabilir

* Yuksek NP taniyi destekler, ancak normal deger taniyi dislamaz
* NP seviyesi prognoz ile iliskilendirilebilir
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“Hasta raporlarindaki rakamlar,
hastalarin hayatlarina atilmis imzalardir”
Uzm. Dr. Tarkan YAZICI

Dinlediginiz ve sabriniz icin tesekkurler...
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