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Kalp Yetmezligi

« CDC raporlari her yil bir onceki yila gore artmakla birlikte 5.1 milyon
Amerikalinin kalp yetmezliginden etkilendigini raporlandirmaktadir.

* Ayrica her yil yalnizca ABD’de kalp yetmezligi tani, tedavi ve yonetimi igin
56 milyon $ harcama yapildigi tahmin edilmektedir.

* Yasam suresi uzadikgca KY gorulme sikliginin artacagi ve bunun erken tani
Kismi guclendiriilmezse ileri donemlerde onemli sosyoekonomik yuklere
neden olacagi dusunulmektedir.

* Bu nedenlerle tani ve tedavinin yonetimini kolaylastiracak yeni tani
yontemlerinin bir ihtiyag oldugu vurgulanmaktadir.

The potential role of natriuretic peptides and other biomarkers in heart failure diagnosis, prognosis and management:Expert Rev.
Cardiovasc. Ther. Early online, 1-14 (2015)



« Guncel arastirmalara istinaden Avrupa ve Amerika'da Akut KY gorulme sikligi 20 milyon
vaka uzerine ¢iktigi tahmin edilmekle birlikte her yil bu rakamlara ek 1.5 milyon vaka
eklenecegi tahmin edilmektedir.

* Ayrica Akut KY nedenleri ile yatirilan vakalarin taburculuktan sonra 6 ay icerisinde tekrar
yatirildigi ve yine bu vakalarin %70’inin tekrarlayan epizotlari oldugu bildirilmistir.

« ABD kayitlarina gore; her ne kadar son yillarda artan teknoloji ve tibbi imkanlarla
sagkalim arttig1 dusunulse bile hastaneye Akut KY nedeni ile yatan hastalarda mortalite
de artmis risk so0z konusudur.

» 2050 yillarina gelindiginde ABD nufusunun yaklasik %20’sinin 65 yas uzeri olacagi ve
Akut KY nedenleri ile hastanelere yatis oranlarinin %80’lere ulasacagi ongorulmektedir.

1. Ambrosy AP, Fonarow GC, Butler J, Chioncel O, Greene SJ, Vaduganathan M et al (2014) The global health and economic burden of hospitalizations for heart failure:
lessons learned from hospitalized heart failure registries. J Am Coll Cardiol 63:1123-1133

2. Oliva F, Mortara A, Cacciatore G, Chinaglia A, Di Lenarda A, Gorini M et al (2012) Acute heart failure patient profiles, management and in-hospital outcome: results of
the Italian Registry on Heart Failure Outcome. Eur J Heart Fail 14:1208-1217

3. Maggioni AP, Dahlstrom U, Filippatos G, Chioncel O, Crespo Leiro M, Drozdz J et al (2013) EURObservational Research Programme: regional differences and 1-year
follow-up results of the Heart Failure Pilot Survey (ESC-HF Pilot). Eur J Heart Fail 15:808-817.

4. Logeart D, Isnard R, Resche-Rigon M, Seronde MF, de Groote P, Jondeau G et al (2013) Current aspects of the spectrum of acute heart failure syndromes in a real-life
setting: the OFICA study Eur J Heart Fail 15:465-476

Acute heart failure in the emergency department: a follow-up study: Intern Emerg Med;2015



Kalp yetersizligi
Hasta sayisinda ve masraflarda artis

Avrupa’da kronik KY’de 1 yilhk
mortalite orani: 7.2%

Gelismis ulkelerde KY igin
saglk bakimi harcamalarinin
‘ uzdesi: 1-2%

Genel populasyonda
KY prevelansi: 1-3%?

KY hastalarinin, 30 giin
icerisinde, yeniden hastaneye

yatis oranlari: 27%

Kaynaklar:

1. McMurray JJV, Stewart S. European Heart Journal Supplements (2002) 4 (Supplement D), D50-D58

2. Mosterd, A., Hoes, A.W. Heart. 2007; 93(9), 1137-1146.

3. Stephen F. Jencks, M.D., M.P.H., Mark V. Williams, M.D., and Eric A. Coleman, M.D., M.P.H.. N Engl J Med 2009; 360:1418-1428
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« KY tanisinda zorluklar;

« Hastanin klinigini etkilemeyecek sekilde hafif nefes darligi ya da agir eforla
hissedilebilen halsizlik, yorgunluk ve nefes darligi gibi diger basit
hastaliklarla karisan belirtilerle olustugundan ¢cogu kez erken evrelerde
saptamada guclukler olusmaktadir.

« Dahasi da, akut dispne ve ek semptomlarla olan basvurularda onceki
hikaye acik olmadigindan hastalara anksiyete, pnomoni, pulmoner emboli
gibi hafiften agira kadar bir cok ek farkli klinik tanilar konulabilmektedir.

The potential role of natriuretic peptides and other biomarkers in heart failure diagnosis, prognosis and management.Expert Rev.
Cardiovasc. Ther. Early online, 1-14 (2015)



« Tum bunlarin etkisi ile de hastalar herhangi bir saglik kurulusuna
basvursalar dahi dogru tani alamadan farkli tedaviler uygulanarak ayaktan
taburcu edilmekte ya da kontrol takibe alinarak gozlem surecinde hatalar
olusmaktadir.

« ABD Ulusal Akut Dekompanse KY verilerinin 58.465 epizodu baz alan
calismalarina istinaden yapilan degerlendirmede ADKY tedavisinde her
4 saatlik gecikme ciddi mortalite oranlari ile iligkili bulunmustur.



* Herhangi bir diger hastalikta oldugu gibi KY tanisinda da altin
standart iyl bir anamnez, fizik muayene ve yardimci analiz
yontemleri olmaya devam etmektedir.

* Ancak daha kolay tani saglayacak ya da klinisyene yol
gosterecek biyomarker gibi testlerin kullanilmaya baslanmasi
KY tani-yonetim ve tedavi surecine olumlu katki
saglayabilecektir.

The potential role of natriuretic peptides and other biomarkers in heart failure diagnosis, prognosis and management:Expert Rev.
Cardiovasc. Ther. Early online, 1-14 (2015)



Bir biyomarker KY tanisi ve degerlendirmesi icin ne gibi sartlari
saglamalidir?

 Bir biyomarker KY'nin degerlendirme ve yonetim asamasindaki
faydalarinin yanisira; yatakbasi dahi kolay uygulanmali, hastaliga spesifik
ve sensitif olmali, bedel etkin olmali, yalanci degerleri minimalize edilmeli,
ek hastaliklardan etkilenmemeli, elde edilen degerler hastalik hakkinda ve
tedavinin yonetimi hakkinda, uzun sure sag kalim ongoru noktasinda

yardimci olmalidir.

« Gunumuzde bu isteklerimize yaklasik olarak yanit veren biyomarkerlar
natridretik peptitlerdir.

The potential role of natriuretic peptides and other biomarkers in heart failure diagnosis, prognosis and management:Expert Rev.

Cardiovasc. Ther. Early online, 1-14 (2015)
Van Kimmenade RR, Januzzi JL Jr. Emerging biomarkers in heart failure. Clin Chem 2012;58:127-38



Gogiis agrisi/ Dispne ve Akut Kalp Yetersizliginin
ayliricl tanisl igin,

Acil Servis'te yiuksek duyarll bir ‘belirte¢’
gereklidir.

KY ge¢migi

Dispne 56 53 54
Ortopne 47 88 72
Raller 56 80 70
Uclincu kalp sesi 20 90 66
Jugular ven 39 94 72
Odem 67 68 68

KY, kalp yetersizligi

Clerico, A. et al. (2014). Clinica Chimica Acta, In Press



Diger endikasyon alanlarindan takip parametresi ornekleri

 Diabetes mellitus HbAlc /

 Hipertansiyon Kan basinci

» Antikoagulasyon INR

» Kalp yetersizligi NT-proBNP

v/
-+ Hiperlipidemi LDL /
v/
v



Kilavuz

Suphelenilen KY olan hastalarda NP testi i¢in oneri

ESC’

Tedavi uygulanmayan hastalarda normal bir NP diizeyi dnemli kardiyak hastaldi dislar ve
ekokardiyogram sevkinin tabakalandirilmasini riske atacak sekilde kullanilir

NF'lerin dleimi dispnenin alternatif nedenlerini harig tutmak ve prognostik bilgi elde etmek icin
gz dninde bulunmalidir

ACC/AHA?

NP acil servis kosullaninda, KY tanisi kesin dedilse, nedeni bilinmeyen nefes darlidi ile basvuran
hastalarda test edilmelidir. {(Class 1, LOE A)

NP ve Troponinler dekompanze KY hastalarinda prognoz ve hastalk siddeti tahmini icin
faydahdir (Class 1, LOE A)

HF SA3

NP dizeyleri KY oldugundan siphelenilen tim hastalarda, dzellikle tani kesin olmadiginda
degerlendiriimelidir
KY riski olan asemptomatik hastalarda rutin NP Glcimi énerilmemektedir

NICE*

Akut KY siphe edlen hastalarda, tek bir BNP ya da NT-Pro BNP dlctimi yapilmaldir
« BNP <100 yada NT Pro BNP < 300 ise KY tanisi dislanir

1. McMurrayetal (2012). EurHeartJ. 2012; 33:1787-847.
2. Yancy, C.etal. (2013).JAm Coll Cordiol, 128, e240-e327.

3. Lindenfeld etal (2010).J Card Fail. 2010; 16(6).475-539.
4. MNICEclinical guideline 108. August2010.

Heart Failure Society of America (HFSA)
NICE: National Institute for Health and Care Excellence



NT-proBNP kullanim alanlari ve arastirmalari

A':”t ka'E yetlersizliéi NT-proBNP klavuzlugunda Diger endikasyonlarda
anisi xonuimasi, tedavi yonetimi (NT- kullanim

proBNP guided therapy)

taninin diglanmasi ve
prognozu

Kronik kalp yetersizliginin Yiiksek riskli hastalarda

. . e Mortalite ve hastaneye tekrar ’ iof
tiim evrelerinde giivenilir atista azalma (1oy11 ) (AKS'de) KY taramasi igin
belirte¢ (4,5) y 0 belirteg (14)

Kronik bobrek yetersizliginde
kardiyak olay ve mortalite
riski igin 6ngoriicl belirteg

(15)
1: Januzzi et al, Am J Cardiol 2005;95 5: Olsson et al, Eur J Heart Fail 2007, 9 9: Berger et al, JACC 2010, 55 13: Weber et al, JACC 2008, 51
2: Moe et al, Circulation 2007, 115 6: Hunt et al, Circulation 2005, 112 10: Lainchbury et al, JACC 2010, 55 14: Rosenberg et al, Eur Heart J 2009, 30
3: Januzzi et al, Eur Heart J 2006, 27 7: Dickstein et al, Eur Heart J 2008,29 11: Felker et al, Am Heart J 2009, 158 15: De Filippi et al, Am J Kidney Dis. 2005, 46

4: Masson et al, Clin Chem 2006, 52 8: Thygesen et al, Eur Heart J 2011, Adv.aca?2: Januzzi et al JACC 2011, 58:1881



O\AGNOS/s

Clinical Significance of B-type Natriuretic Peptide in Heart Failure: Journal of Lifestyle Medicine;2014; Vol. 4, No. 1, 34-38



Natriuretik peptitler

 Kalbin bir endokrin fonksiyona sahip oldugu suphesi yaklasik olarak 50 yil
once atriyumlarin dilatasyonu ile natritirez oldugunun gosteriimesiyle
dogmustur.

» Elektron mikroskobu atriyal miyositlerde endokrin hucrelerdekine benzer
intraseluler granullerin gosterilmesi kalbin endokrin bir organ olabilecegi
fikrini desteklemistir.

« 1988 yilinda Sudoh, atriyal natritretik peptid (ANP) benzeri bir natridretik
peptidin domuz beyninde varligini gostererek beyin natriuretik peptid
(BNP) adini vermigtir. Takip eden arastirmalarda BNP'in kardiyak
miyositlerce sentezlendigi ve ANP ile ayni periferik reseptorleri paylastig:
gosterilmistir.



NT-proBNP ve BNP Farkliliklar

« Dort Natritretik Peptit molekultu tanimlanmis ve A-D olarak adlandiriimistir.
Ticari olarak KemilUnisans ve immunoassay yontemleriyle gelistirilen

Tip-B ( B tip NP veya Brain Natrituretik Peptit)’dir.

* BNP, ilk olarak kalp duvarindaki kaslardan hucre icine buyuk bir molekul
olarak salgilanir. Hucre icinde bu buyuk molekul ikiye parcgalanir.
Parcalardan biri Pro-BNP'dir. Kalp gerildigi zaman miyokard hucresindeki
Pro-BNP kana verilir.

« Sonugcta; NT-Pro-BNP ve BNP olarak 2 farkli yapiya ayrilir.



 Kalbin ventrikul duvarlarinin gerginliginde artis ile miyosit igcinde sentez
edilen preproBNP ki bu 134 aminoasitten olusur.

* ProBNP olusturmak uzere 26 aminoasitlik bir sinyal peptidi ayrilir.

* Prekursor molekulu olan pro-BNP, inaktif N-terminal-pro-BNP(NT-proBNP)
ve biyolojik aktif olan BNP’ye bolunur.

5

NT-proBNP, ,.™*

9 -cooH

* Detected as “BNP” or “NT-proBNP” by
currently available commercial assays




NT-proBNP ve BNP Farkhiliklar

 Klinik calismalarda BNP ve NT-proBNP olcumleri arasinda ¢ok az bir fark
oldugu iki molekul arasindaki asil farkin stabiliteleri oldugu ve
NT-proBNP’nin daha stabil ozelliklere sahip oldugu tespit edilmistir.

NT-proBNP* BNP
Molekuler kutle 8,5 kDa 3,5 kDa
Yari omar 90-120 dakika 20 dakika
Test tupu* EDTA, serum, heparinli EDTA
Numune stabilitesi 72 saat degisken (4-20 saat)
Bagil degisiklik degeri BNP'den dusuk (BV ve CV) NT-proBNP'den yuksek
Hormon Inaktif Aktif
Standartlastiriimis Evet Hayir

*Bakim cihazi igin NT-proBNP tam kan ve heparinli tip gerektirir
BV, biyolojik varyasyon; CV varyasyon katsayisi; RCV, bagil degisiklik degeri

Bayes-Genis & Januzzi. (2008). NT-proBNP as a biomarker in CVD.
Barselona: Thomas Reuters



 Natritretik peptid (NP) ailesinden BNP; basing¢ artisina cevap olarak
ventrikullerden salinmasi nedeniyle kardiyovaskuler hastaliklarda uzun zamandir
cesitli kullanim alanlari bulmustur;

(1) BNP olcimu icin su anda baslica endikasyon olan kardiyak dispne tanisinda;

(2) yuksek riskli populasyonda asemptomatik sol ventrikul disfonksiyonunu tespit
etmede,

(3) kalp yetmezligi tedavisinin etkinligini izlemede;

(4) kalp yetmezligi veya koroner arter hastaliginda prognozu belirlemede
kullanilabilmektedir.



Potential Biomarkers of Heart Failure

Myocardial
stretch

NT-proBEBNPFP, ENP, MR-
pro A NP

Aldtered due to
myocardial effects

Myocardial
injury
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C-reactive protein, Fas,
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MMPs, galectin 3,
collagen propeptides,
soluble ST2

Apoptosis

=

GDF-15 |

Biomarkers and heart disease; European Review for Medical and Pharmacological Sciences; 2014, 18: 2927-2935




* Biyolojik etkileri ise soyledir:

» Bobrekte glomeruler filtrasyonu arttirip, sodyum geri emilimini azaltarak
diurez ve natriureze sebep olurlar.

 Natriuretik peptidler damar duvarindaki duz kaslari gevseterek arter ve
venlerde dilatasyona sebep olarak kan basinci ve ventrikuler on yuku
azaltirlar.

* Merkezi ve periferik sempatiko-inhibitor etkileri vardir ve kardiyak sempatik
aktivite blokaji ile kardiyak dolum basincini azaltir ve renin, anjiotensin,
aldesteron sistemini inhibe ederler.

 BNP'nin miyokard Uzerindeki dogrudan gevsetici etkisinin yaninda
kardiyak ve vaskuler dokularda antiproliferatif ve antifibrotik etkileri de
mevcuttur.




* Depolanma yeri atriyum ve ventrikul olan atriyal natriuretik peptidden farkli
olarak BNP’'nin ana kaynagi ventrikullerdir. Bu da BNP'yi ventrikdl
bozukluklarinin belirleyicisi olarak diger natriuretik peptidlere gore daha
duyarl ve ozgul kilmaktadir.

* Yapilan calismalarda; sol ventrikul sistolik fonksiyon bozuklugu olup
asemptomatik seyreden hastalarda renin anjiyotensin sistemi aktivasyonu
olmaksizin natritretik peptid yukselmesiyle karakterize norohumoral
aktivasyon artisinin oldugu gosterilmistir



 Sol ventrikul sistolik fonksiyon bozuklugu suphesi ile ekokardiyografik
inceleme planlanmis olan olgularda es zamanli BNP duzeyine
bakildiginda olgularin yarisinda sistolik fonksiyon bozuklugu saptanmis ve
BNP duzeyi bu hastalarda normal sistolik fonksiyonlu hastalara gore
anlamli derecede yuksek bulunmustur.

 Sol ventrikul fonksiyon bozuklugu daha onceden gosterilmis olan gruptaki
hastalarin hepsinde ise anormal ekokardiyografik bulgular saptanmis ve
bu grupta BNP duzeyi cok daha yuksek bulunmustur.



* BNP duzeyleri uzun donem prognozun ongorulmesinde de
degerlidir.

 Ejeksiyon fraksiyonu %45’in altinda olan hasta grubunun iki yil
suresince klinik takibinde serum BNP duzeyi ve pulmoner
kapiller basincinin mortalitenin bagimsiz belirleyicisi oldugu
gosterilmistir.



Prognostic Factors for Survival in Pulmonary Hypertension
Due to Left Heart Disease: Circ J 2016; 80: 243 — 249
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Kaplan-Meier survival estimates for clinical variables. The presence of coronary artery disease (CAD), N-
terminal probrain natriuretic peptide (NT-pro BNP) >1,600 pg/ml, estimated glomerular filtration rate (eGFR; <50
mi/min/1.73 m2), and hemoglobin (Hb) <12 g/dl discriminated survivors from non-survivors.



Multivariate Predictors of Death

Variables Regression 1 Regression 2 Regression 3

HR  95%Cl P-value HR  95%Cl  P-value HR  95%Cl P-value
Age >60 years 280 103981 0.042' 198 1.03-981 0.029° 206 111418 0.020"
NYHA Il or IV 319 122992 0017
CAD 204 089-499 0.093 157 095259 0077 170 1.04-279 0.034
NT-pro BNP >1,600pg/ml 404 122-184  0.021"
eGFR <50ml/min/1.73m? 098 040-244 096 1.78  1.03-312  0.040°
Hb <12¢/dl 144 060-370 042 181 1.06-313 0.029° 223 136-3.72 0034
Mean RAP >10mmHg 084 032-211 070 131 080-216 029 129 079215 031
DPG >7mmHg 133 040-389 0.62 181 093329 0079 207 107372 0031

*P<0.05. Abbreviations as in Table 1.




» Hastalarin BNP yuksekligi ya da semptom varligi
Kilavuzlugundaki randomize edildigi bir arastirmada tedavi
sonuclari olarak; BNP takibi esliginde tedavi ve takibi yapilan
grupta tedavi sonucu daha dusuk BNP seviyesine ulasiimis ve
kardiyovaskuler olum, tekrar hastaneye yatis sayisi ve kalp
yetmezliginin kotulesmesi ataklarinin azaldigl gozlenmistir.

* lyi bir kalp yetmezIigi tedavisinin serum BNP dizeyini
dusurdugu bilinmektedir. Sol ventrikul yuka uygun bir tedavi ile
dusurulurse, duvar gerilimi azalir ve sonug olarak BNP duzeyleri
de duser.
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BNP and NT-proBNP as prognostic markers in persons with acute
decompensated heart failure: a systematic review
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Robert McKelvie - Usman Al - Stephen A, Hill - Cynthia Balion -
Ronald A. Booth - Judy A. Brown - Amy Bustamam - Nazmul Sohel -

Parminder Raina

Publshed anlme: 26 July 2014
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Abstract A systematic review was undertaken to exam-
inc the evidence for B-type nmatrnurctic peptides (BNP and
NT-proBNP) as independent predictors of mortality, mor-
bidity. or combined mortality and morbidity outcomes in
persons with acute decompensated heart failure (ADHF).
Electronic databases (Medline™, Embase™., AMED,
Cochrance Centml Register of Controlled Trials, Cochmne
Database of Systematic Reviews, and CINAHL) were
scarched from 1989 to June 2012. Reference lists of
included articles, systematic reviews, and the gray litera-
ture were also scarched. English language studies were
cligible if they ind unded subjects with ADHF and mecasured
BNP/NT-proBNP using FDA approved assays. Standard-
ized forms were used to scleat stodices, extmact data, and
assess risk of bias. Seventy-nine stodics, ranging over
followup imtarvals from 14 days to 7 years, cvaluating

levels of BNP (n = 38), NT-proBNP (n = 35). or both
(n = 6) were cligible. The majority of stodies predicted
maortality outcomes for admission BNP/NT-proBNP lewvels,
with fewer studics evaluating senal, change from admis-
sion, or discharge levels. In geneml, higher lewvels of
outcomes.  Deacased  levels post-admussion  predicted
decreased nisk. verall, these studies were rated as having
modemte n of bias. This systematic mview shows that
BNP and NT-proBNP arc independent predictors of mor-
tality (all<cause and cardiovascular) in ADHF despite dif-
feremt cutpoints, time intervals, and prognostic models.
Findings for morbidity and composite outcomes wemre less
frequently evaluated and showed inconsistency. Further
rescarch is mequired to assess cutpoints for admission, senal
mecasurements, change following admission, and discharge
levels to assist chimical decision-making.



Effects of various heart failure therapies on B-type natriuretic

peptide/N-terminal proBNP concentrations.

Loop diuretics l

ACE-I |

ARB l

B-blockers In some cases initial 7, followed by |
Mineralocorticoid receptor antagonists |

Cardiac resynchronization therapy |

Exercise l

Rate control of AF |

Serelaxin |

Neprilysin inhibition TBNP/|NT-proBNP
Neuregulin-1 T

ACE-I: Angotensin-converting enzyme inhibitors; AF: Atrial fibrillation; ARB: Angiotensin receptor blockers;
BNP: B-type natriuretic peptide; NT-proBNP: N-terminal proBNP.

Motiwala SR, Januzzi JL Jr. The role of natriuretic peptides as biomarkers for guiding the management of chronic heart failure.
Clin Pharmacol Ther 2013;93(1): 57-67



Natriuretic Peptides in Heart Failure and Acute Coronary SyndromeClin Lab Med 34 (2014) 43-58

BNP
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Time Since Randomization (months)
Q1 Q2 Q3 Qa

BEBNP (pg/mLlL) < 41 a41- < 97 oO7- < 238 > 238

Yo Mortality 9.7 14.3 20.7 32.4



Non-cardiac causes of elevated B-type

natriuretic peptide or N-terminal proBNP.

Pulmonary Pulmonary embolism
Pulmonary hypertension
Chronic lung disease
Acute respiratory distress syndrome
Sleep apnea

Neurologic Subarachnoid hemorrhage
Stroke

Endocrine Hyperthyroidism

Organ failure Liver failure
Renal failure

Patient characternstics Advanced age

Critical illness Sepsis
Bums

Other Anemia

Baggish AL, van Kimmenade RR, Januzzi JL. Jr. The differential diagnosis of an elevated amino-terminal pro—B-type natriuretic
peptide level. Am J Cardiol 2008;101(3):5S43-8



Clinical Significance of B-type Natriuretic Peptide in Heart Failure: Journal of
Lifestyle Medicine;2014; Vol. 4, No. 1, 34-38

Factors adversely affecting BNP outcomes in the diagnosis
of CHF

Factors that can account for high BNP levels and no CHF
Age
Sex
Renal failure
Myocardial infarction
Lung disease with rightsided failure
Acute large pulmonary embolism
Factors that can account for low BNP levels with CHF
Obesity (BMI > 30 kg/m?)
Flash pulmonary edema (< 1-2 h)
CHF secondary to causes upstream from left ventricle
Acute mitral regurgitation
Mitral stenosis

Stable NYHA class | patients with low ejection fractions

BNP: brain natriuretic peptide, CHF: chronic heart failure, BMI:
body mass index, NYHA: New York Heart Association-l



KY tanisinda NT-proBNP cut-off degerleri*

ESC Algoritma 2012
Thygesen K. et al., Eur Heart J, 33:2001-6, 2012

NT-proBNP

<300 ng/L ’ KY muhtemel degil

<50 yas: >450 ng/L
50-75 yas >900 ng/L

Muhtemel KY

>75 yas: >1,800 ng/L Eko ile konfirmasyon

*Ciddi bébrek yetmezIigi olmayan hastalarda



Suggested cutoffs for use of natriuretic peptides.

Cutoff, pg/mli %% Specificity, % PPV, %6 NPV, %
To exclude ADHF
BNP =30-50 L7 52 71 96
NT-proBNP <300 99 &8 a2 99
To dentify ADHF
Single cutoff point strategy
BNP <100 [0 76 79 89
NT-proBNP <900 [0 85 76 94
BNP, gray zone approach <100 to exclude [0 73 75 [0
100—a400: gray mon= - - - -
=400 to rule n &3 91 86 74
NT-proBNP, age-stratifed <450 for age <S50 years [0 sa 88 66
SPpeOacis <900 for age S0-75 years

<1800 for age =75 years

Renal dysfunction (GFR <60 milWmarv1.73 )

BNP <200 88 &3 a3 72

NT-proBNP (1) <1200, all ages 89 T 74 QL4
c(;) Age-stratifed approach, above

O besity

BNP 170 for BMI <25 kgfr [0 & 78 [0
110 for BMI 25-35 kg/m S0 77 & [0
54 for BMI =35 kgéim” 91 70 70 91

NT-proBNP <200, no adjustment for BMI 87 76 79 [0
Age-stratifed cut points, no adjustment 86 [0 8s as
for BMI

- U ricnower.

BNP: Baypme natsuretc peptice. G Gormerulsr fillraton rate. NPV: Negatve peedictive wiue. NT-oro@NP: Nterninal praBNP. PPV. Pastve peedictive waalue
Adapwed fraom [20]

The potential role of natriuretic peptides and other biomarkers in heart failure diagnosis, prognosis and management:Expert
Rev. Cardiovasc. Ther. Early online, 1-14 (2015)



orezentasyonunda

« KY olasiliginda tek bagina NT-proBNP
ile yapilan diagnozun, tek basina
klinisyen tarafindan yapilandan tstin
oldugu gorulmustdr.

* NT-proBNP'nin sonuglari ile klinisyen
gozlemi birlestirildiginde duyarlilik ve
ozgunluk daha ¢ok artmistir.

* NT-proBNP'ye karsi klinik yargt,
p=0,006

* Birlestiriimise karsi NT-proBNP,
p=0,04

« Birlestiriimise karsi klinik yargt,
p<0,001

AUC, egrinin altindaki alan; AD, acil durum departmani; KY, kalp
yetersizligi

1.Januzzi, J.L. et al. (2005). Am J Cardiol, 95 (8), 948-954.

NT-proBNP, Acil Serviste dispnenin akut

Klinik karar vermeyi tamamlar

NT-proBNP'ye karsi klinik yargi
ve her ikisinin birlesimi

s NT-proBNP Clinical judgment  ==== Combined

AUC=0.94 AUC=0.90 AUC=0.96
1,0
~
w
0,8
= NT-proBNP versus
g clinical judgment
% Combined versus
- -
=, NzngrZ)BNP
2> 04 P=5
> Combined versus
= : clinical judgment
u r
» |/
|
0!
0 0,2 0,4 0,6 0,8 1,0

1-Specifity (false positives)

Uyarlandi§i kaynak: PRIDE?
calismasi



Table 1: Cut-off values for ENP and NT-proBEBMNP for diagnosis
of heart failure Iin patients presenting withh dyspneal’®14]

Rule out CHF (pg/mml) Rule in CHF (pog/ mnl)
ErP 1 OO S00
MNT-proBENP (yvears)
== B =[O0 < 50
B50-75 300 SD0O00
s 300 1 800

EMF: Brain mnatruretic peptide, CHF: Congestive heart faillure,
FT-praBRNP: M-termmimal pro-braim matriuaretnes peptids

Silvers SM, Howell JM, Kosowsky JM, Rokos IC, Jagoda AS. American College of Emergency Physicians. Clinical policy: Critical
issues in the evaluation and management of adult patients presenting to the emergency department with acute heart failure
syndromes. Ann Emerg Med 2007;49:627-9.



Table 2: Diagnostic performance of B-type natriuretic peptide (BNP) and NT-proBNP in CHF

Studies Number Diagnosis of heart failure Analyzed Cut-off (pg/ml} Sensitivity Specificity PPV NPV
McCullough'®! 1538 Clinical BNP 100 90 73 75 90
Wiekzorek!'® 1050 Clinical BNP 100 82 97

Januzzi (PRIDE)!" 599 Clinical NT-proBNP 300 99 68 62 99
Januzzi (ICON)® 1256 Clinical NT-proBNP 300 99 60 77 98
Mason HFinCH study!'® 405 Clinical BNP 145 76 75 22 97

PPV: Positive predictive value, NPV: Negative predictive value (in percentage|, BNP: Brain natnuretic peptide, CHF: Congestive heart failure, NT-proBNP: N-terminal pro-
brain natriuretic peptide, PRIDE: N-terminal Pro-BNP Investigation of Dyspnea in the Emergency department Study, ICON: International Collaborative of NT-proBNP Study



Table 3: Prognostic values of B-type natriuretic
peptide (BENP) and NT-proBNP in CHF

Studies Analyzed Cut-off Prognosis

(on admission) (pg/mnl)
Januzzi et al ¥l NT-proBMNP 5000 Poor short-term

(76 days) mortality

Gegenhuber et a/. 1'% NT-proBMNP 2060 Poor 1-vwear mortality
Velibey et al 1571 NT-pro BNP 2300 Poor d4-wyear mortality
Baldanowva et al.l®% BMNP 1275 Poor 1-wyear prognosis
(BASEL study)
Huelsman et al 1=7] BNP 130 Predicts death in CHF

ENP: Brain natruretic peptide, CHF: Congestive heart faillure,
MNT-praBMNP: N-terminmal pro-braim natrniuretic peptide

Acil bakimda NT-proBNP gudumlu tedavinin daha basarili olacagi
PROTECT calismasinda vurgulanmisgtir.

Ayrica CHF'nin tedavisi sirasinda NT-proBNP degerlerinin 2% 30 azaltiimasi
veya 1000 pg / ml'nin altinda tutulmasinin hedeflenmesi tavsiye
edilmektedir.



NT-proBNP ve Akut Koroner Sendrom

Temel bilgiler

 Geri dondurulemez miyokardiyal nekroz olmaksizin ST segment
yukselmeli miyokard enfarktusunden kararsiz anginaya kadar olan
akut koroner sendrom (AKS) spektrumu NP plazma
konsantrasyonlarinin yukselmesini tetikler
* BNP geninin aktivasyonu doku hipoksisi gorulen akut iskemiden
kaynaklanirt
- Iskemi kaynakli sol ventrikiiler sistolik ve/veya diyastolik
disfonksiyona ikincil miyokardiyal uzamada artis?
* Diyastolik disfonksiyon, iskemi baslangicindan sonra dakikalar
icerisinde meydana gelebilir

« AKS'yi digarida birakmamak Uzere tum hastalik durumlarinda beta
bloker baslatiimasi ile birlikte NP'lerde gecici yukselmeler bildirilmistir

AME, akut miyokard enfarktls(; KAH, koroner arter hastaldi; KY, kalp yetersizligi; NP, natriliretik peptidler

1.Hama. (1995). Circulation, 92, 1 558.
2.De Lemos, J. (2003). Lancet, 362, 316.



Akut Kardiyak Bakim lizerine ESC calisma grubu, 2012

AKS hastalarinda klinik kullanimdaki NP

« Hastaneye kabul sirasinda hastalarda risk tabakalandirmal-?
« Klinik risk puanlarini iyilestirme®3

- Dlislik NP, SV fonksiyon geri kazanim olasiligi yliksek olan AMI
hastalarini tanimlarl4

» Duzeyler hizli bir sekilde yukselir ve STEMI hastalarinda SV
disfonksiyon ve enfarktus boyutu ile korelasyon gosterirt4->

- Kardiyojenik sok gorilen AMI hastalarinda yeniden vaskularizasyona
ragmen advers sonucu 6ngoérme?l®

AKS, akut koroner sendrom; AME, akut miyokard enfarktisu; ESC, Avrupa Kardiyoloji Dernegi; KY, kalp yetersizligi; ICU, yodun bakim birimi; SV, sol
ventrikuler; NP, natriliretik peptidler; STEMI, ST-segment ylkselmeli miyokard enfarktisu

1.Thygesen, K., et al. (2012). Eur Heart J, 33, 2001-2006.
2.Windhausen, F. et al. (2007). Am Heart J, 153, 485-492.
3.Khan, S.Q. et al. (2009). Clin Sci, 117, 31-39.

4.Mayr, A. et al. (2009). Int J Cardiol, 147, 118-123.

5.Steen, H. et al. (2007). J Cardiovasc Magn Reson, 9, 749-758.
6.Jarai, R. et al. (2009). Crit Care Med, 37, 1873-1844.



AKS hastalarinda NT-proBNP > 290 pg/ml degerleri kotl prognazla iligkili
bulunmustur.

Erken invaziv girisim ile birlikte BNP ve NT-proBNP degerlerinin takibi

FRISC-II calismasi ile olumlu sonuclar almis ancak gelecek yeni ¢alismalara
ihtiyac oldugu vurgulanmistir.

Table 4: Relationship between ENP and Coronary artervy
involvementi=21]

Mumber of coronary arteries involved ENMNF (pg/ml)
O
.-I
=2
3

11T, 8x1_7
15.84+22_9

4 H |
W
Sl

-1
-1

0

1
3

ENP: Braim mnatrnuretic peptide

Davidson NC, Pringle SD, Pringle TH, Mcneil GP, Struthers AD. Right coronary artery stenosis is associated with impaired cardiac
endocrine function during exercise. Eur Heart J 1997;18:1749-54.



Diger Kalp Rahatsizliklari

* BNP ve NT proBNP 45 pg/mL lizerindeki degerler genc bireylerde
konjenital kalp rahatsizliklari icin prediktif olabilir.

* NT proBNP, kalp kapak replasmani yapilan bireylerde takip-
fonksiyonel durum ve progresyon hakkinda bilgi verebilmektedir.

Table 5: Clinical information that can be obtained from BNP
and NT-proBNP serum levels in cardiovascular illnesses!'®l

Disease Diagnosis Severity Decision Prognosis
Heart failure + + + + + + +
Stable CAD O -+ O + +
A O -+ O 4+ +
Valvular HD O + O —

+ +: Strong evidence, +: Evidence obtained from smaller studies, O: No data

available. CAD: Coronary artery disease, ACS: Acute coronary syndrome,
HD: Heart disease, NT-proBNP: N-terminal pro-brain natnuretic peptide



Sepsis

Sepsiste BNP ve NT-proBNP artisin nedeni, sistemik enflamasyon ve
kardiyak etkilenme kabul edilmektedir.

3. ve 5. gunlerde degerlendirilen BNP ve NT-proBNP seviyeleri prognozla ve
mortalite ile iliskili olabilir.

Table 6: Relationship betwvween increased natriuretic
peptides and mortality in cases of severe sepsis and shock

Study MNMatriuretic Cut-off value for
peptide studied increased mortality

Rivers and colleagues!<] ENP 210

Brueckmanmn and colleaguesi<=] NT-proBMNP 1 400

Ueda and colleagusesl+3l] BEMNP o987

Fhang and colleaguesi<4] NT-proBMNP 1 500

Warpula and colleaguesi==] NT-proBMNP FoO08

Cut-off values for ENPF and NT-praBNP are im pg/mil, BMNP: Braim natriuretic
peEptide, NT-praBMNP: M-termminal pro-bhraim matriuretic peptide

Zhang XH, Dong Y, Chen YD, Zhou P, Wang JD, Wen FQ. Serum N-terminal pro-brain natriuretic peptide level is a significant prognostic
factor in patients with severe sepsis among Southwest Chinese population. Eur Rev Med Pharmacol Sci 2013;17:517-21.



NT-proBNP
Renal hastalik ve obezite ile birlikte yorumlama

NP dizeyleri, belirgin bobrek yetmezligi olan hastalarda daha
yiiksek ve obez hastalarda daha diistiktir. (VKI >35 kg/m?2)!

KY'yi hari¢ tutmak igin; bobrek yetmezligi
varliginda hari¢ tutma cut-off degerleri

(eGFH < 60mL/dak/1.73 m?)
NT-proBNP: 1200 pg/mL3

VKI, viicut kitle indeksi; AD, acil servis; KY, kalp yetersizligi; NP'ler,
natriliretik peptidler

1.Krauser, D.G. et al. (2005). Am Heart J, 149, 744-750.



Bobrek Yetmezligi

Table 7: Cut-off value ENP and NT-proBNP to diagnose HF
in presence of CKD

Study MNMatriuretic peptide studied Cut-off value (pg/ml)
MocCullough et al 151 BENP 200

Y ang et al 4% BENP 8H58.5H
Jannuzi et al. (PRIDEN NT-proBMNP 1200

Jaffri er al 157 ENFP/NT-proBMNP SO0/ 502

ErMP: Braim natrnuretic peptide, NT-proBMNP: MN-termmimnal pro-brain natriuretic peptde,
HF: Heart failure, CKD: Chronic kidney disease, PRIDE: N-terrminal Pro-BEMNP
Investigation of Dyspnea in the Emergency department Study, HF: Heart faillure



KOAH ve Natriuretik Peptidler

Table 8: ENP and NT-proBENP in patients with CHF and COPD

Study Mumber of Matriuretic Values in Values in
patients peptide COFD heart failure
studied (pg/mml) (pg/mml)
Cabanes et al 1"l 26 BEMNP 14 +12 224 + 240
Morrison et af %] 321 ENP 54 + 71 FH0O 798
MocCullough =t al 157 417 BErMNP 109 &+ 221 b8 +-426
Rutten et o/.1%4] 2100 MNT-proBMNP 116.7 29417

ENP: Bram natriuretic peptide, CHF: Congestive heart faillure, NT-proBNP: N-termninal
pro-braim matrmuretic peptde, CSOPD: Chromic obstroctree pulmonany disease

Patients with CHF have significantly higher levels of natriuretic peptides as compared to patients with
acute exacerbations of COPD.

Patients of acute exacerbation of COPD without corpulmonale or pulmonary hypertension have lower
levels of natriuretic peptides.

Patients of COPD with corpulmonale had a higher mean BNP level as compared to those without
corpulmonale.

Serum levels of BNP and NT-proBNP are also found to be on higher side in patients of COPD with
pulmonary arterial hypertension.



Stroke ve Natriuretik Peptidler

Original Contribution

B-Type Natriuretic Peptides Help in Cardioembolic Stroke
Diagnosis
Pooled Data NMeta-Analysis

Victor Llombart. MSc: Albert Antolin-Fontes, MSc: Alejandro Bustamante. MD:
Dolors Giralt, BSc: Natalia S. Rost, MDD, MPH: Karen Furie. MD. MPH:
Kensaku Shibazaki. MD: Murat Biteker. MD: Jos€ Castillo. MD. PhD:

Manuel Rodriguez-Yanez, MDD, PhD: Ana Catanna Fonseca. MD. PhD:

Tetsu Watanabe. MD. PhD: Francisco Purroy., MD: Wu Zhixin, MD: Thorleif Etgen, MD:
Naohisa Hosomi. MD. PhD: Scott Reza Jafarian Kerman. MD: Jagdish C. Sharma. FRCP:
Carolin Knauer, PhD: Estevo Santamarina. MD. PhD: George Giannakoulas. MD:
Teresa Garcia-Berrocoso. PhD: Joan Montaner. MD., PhD

Background and Purpose—Determining the underlying cause of stroke is important to optimize secondary prevention
treatment. Increased blood levels of natriuretic peptides (B-type natriuretic peptide/N-terminal pro-BNP [BNP/
NT-proBNPFP]) have been repeatedly associated with cardioembolic stroke. Here. we evaluate their clinical value as
pathogenic biomarkers for stroke through a literature systematic review and individual participants™ data meta-analysis.

Methods—We searched publications in PubMed database until November 2013 that compared BNP and NT-proBNP
circulating levels among stroke causes. Standardized individual participants™ data were collected to estimate predictive
values of BENP/NT-proBNP for cardicembolic stroke. Dichotomized BNP/NT-proBNP levels were included in logistic
regression models together with clinical variables to assess the sensitivity and specificity to identify cardioembolic strokes
and the additional value of biomarkers using area under the curve and integrated discriminafion improvement index.

Resullts—From 23 selected articles. we collected information of 2834 patients with a defined cause. BNP/NT-proBNP levels
were significantly elevated in cardioembolic stroke until 72 hours from symptoms onset. Predictive models showed
a sensitivity >90% and specificity>80% when BNP/NT-proBNP.were added considering the lowest and the highest
quartile. respectively. Both peptides also increased significantly the area under the curve and integrated discrimination
improvement index compared with chinical models. Sensitivity. specificity. and precision of the models were validated in
197 patients with initially undeterminad stroke with final pathogenic diagnosis after ancillary follow-up.

Conclusions—Natriuretic tides are strongly increased in cardioembolic stro Fature multicentre prospective studies
comparing BINP and NT-proBNP might aid in finding the optumal biomarker, the best time point. and the optimal cutoft
points for cardioembolic stroke identification. (Sfroke. 2015:46:00-00. DOI: 10116 /STROKEAHA  114.008311.)




B-Type Natriuretic Peptides Help in Cardioembolic Stroke Diagnosis Pooled Data Meta-Analysis: Stroke. 2015;46:00-00.
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B-type natriuretic peptide/N-terminal pro-BNP (BNP/NT-proBNP) levels among ischemic stroke causes. A and B, Standardized values of BNP and NT-proBNP among patients with cardioembolic stroke, atherothrombotic stroke, and small vessel
disease. C and D, BNP/NT-proBNP levels depending on sample collection time. *P<0.05, **P<0.0001, #P<1%10-1, and ##P<1x10-x.



Diagnostic Accuracy of Natriuretic Peptides for Heart Failure in Patients with Pleural
Effusion: A Systematic Review and Updated Meta-Analysis:PLOS ONE, August 5, 2015

« Among patients with pleural effusion, the diagnosis of HF typically depends on the
medical history, signs, and symptoms, as well as the presence of specific biomarkers.

 As some of the symptoms and signs (e.g., dyspnea and fatigue) can also be observed in
non-HF patients, biomarkers can be more valuable for the differentiation of pleural
effusions resulting from HF from those of other causes.

 The major findings of the present work are as follows.

1) Both blood and PF NT-proBNP have an extremely high diagnostic value for HF
In patients with pleural effusion.

« 2) PF NT-proBNP has a comparable and overlapping diagnostic value with that of
blood NT-proBNP.

« 3) PF MR-proANP, PF BNP, and blood BNP are effective diagnostic tools for HF,
though more studies are needed to rigorously assess their diagnostic accuracy.



GSS GENEL MUDURLUGU FATURA INCELEME USUL VE ESASLARI

(SGK

SUSYAL GUVENLIC XUNUMD

"Miyokard perfiizvon GATED SPECT TI-201 ile" buhkte fatura edildiginde: islem
bedeller: ayr1 ayr. 6denur,

4. Miyokard perfiizyon sintigrafisi (MPS) sonrasi vapilan GATED raporunda. LV duvar
hareketlen1 ve EF hakkinda bilgi bulunmalidur.

5. 802350-802890 kodlar aras1 "Peniferik anjiografi” islemleri Kalp ve Damar cerrahisinin
bulundugu merkezlerde Girisimsel Radyoloji uzmam tarafindan yapilmasi halinde ddenir.

6. 903160 kodlu "Pro BNP" tetkiki dispnenin Kardiyak veya Pulmoner yénden ayiric
tanust icin. acil serviste ve/veya bir yats déneminde sadece bir kere ddenir.
Pulmoner hipertansiyon tedavisinde saglik kurulu raporunda "Pro BNP" diizeyi 1stendigi
icin. bu grup hastalann ayaktan takiplerinde 6denebilir.
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