Genellikle aldosteron antagonistleri olarak
adlandirilan mineralokortikoid reseptor anta-
gonistleri (MRAlar), kalp yetmezligi ve azalmis
sol ventrikiil ejeksiyon fraksiyonu (HFrEF veya
“sistolik kalp yetmezligi”) olan hastalar i¢in ka-
nita dayali tedavinin 6nemli bir bilesenidir. Azal-
mis ejeksiyon fraksiyonlu kronik kalp yetmezligi
(HFrEF) hastalarinda Renin-anjiyotensin-aldos-
teron sisteminin (RAAS) siirekli aktivasyonu uy-
gunsuz ve patolojiktir.!) Tedavi stratejileri bu sis-
temin son iriinii olan aldesteronun asiriya kagan
etkilerini normallestirme ve engelleme {izerine
kurulmustur.

KANITLAR ISIGINDA MEVCUT
ENDIKASYONLARIN GOZDEN

GECIRILMESI

Azalmis ejeksiyon fraksiyonlu kronik
kalp yetmezligi (HFrEF) hastalarinda
MRA tedavisi

ACE inhibisyonu kullanilmasina ragmen
RAAS sisteminin son {iriinii olan aldosteron iire-
tim “kagagindan” dolay1, MRA ilavesinin HFrEF
hastalarinda prognozu daha da iyilestirebilecegi
hipotezi ortaya ¢ikmustir.? Bu hipotez, RALES
(Randomized Aldactone Evaluation Study- RA-
LES) ¢alismasinin yayinlandigi 1999 yilinda dog-
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rulanmistir.®) Boylece, spironolakton, kullanilan
sonlanim noktasi ne olursa olsun, yaklasik % 30
oraninda rolatif risk azalmasina neden olmugtur.
®) Kalp yetmezligi tedavi rejimine MRA eklen-
mesinin yarari, ¢ok merkezli, iyi yiriitiilen, bii-
yiik boyutlu, plasebo kontrollii randomize ¢alis-
malarda gosterilmistir bunlarin en 6nemli diger
ornekleri, Eplerenon Akut Miyokard Enfarktiisii
Sonras1 Kalp Yetmezligi Etkinligi ve Sagkalim
Calismas1 (Eplerenone Post-Acute Myocardial
Infarction Heart Failure Efficacy and Survival
Study-EPHESUS)® ve Kalp Yetersizliginde Hafif
Hastalarda Eplerenonun Hastaneye Yatis ve Sag-
kalim Calismasidir (Eplerenon in Mild Patients
Hospitalization and Survival Study in Heart Fai-
lure - EMPHASIS-HF)®). Bu ¢aligmalarda Mine-
ralokortikoid reseptor antagonistleri (MRA) ile
tedavinin, hafif ile siddetli semptomlar1 olan HF-
rEF hastalarinda ve ayrica miyokard enfarktiisii
sonrasi sol ventrikiil disfonksiyonu olan hastalar-
da klinik sonuglari iyilestirdigi gosterilmistir.®-

Ciddi Semptomlu HFrEF Hastalarinda
MRA Tedavisi (RALES calismasi)

Aldosteronun kalp yetmezligi ilerlemesinin
o6nemli bir norohormonal modiilatérii olarak
taninmasi, kalp yetmezligi olan hastalarda bir
MRAnn ilk biiyiik, prospektif, randomize mor-
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lar1 olan hastalarda spironolakton. Bununla bir-
likte, ciddi kalp yetmezligi olan bir hastada spiro-
nolakton yerine eplerenon kullanmak igin tolere
edilemeyen yan etkiler aranmalidir. Benzer sekil-
de, ilact maddi olarak karsilayamama veya klinik
olarak anlaml: ila¢ etkilesimlerinin varligi, hafif
kalp yetmezligi semptomlari olan bir hastada spi-
ronolakton kullanmak i¢in uygun bir nedendir.
Klinisyenler, kalp yetmezligi olan hastalar1 i¢in en
uygun rejimi uygun sekilde se¢gmek igin kanit ve
ilaca 6zgii farkliliklar hakkindaki bilgilerini kul-

lanmalidir. @

Hiperkalemi (Serum potasyum >6
mmol / L)

Major MRA Kklinik ¢aligmalarinda hiperkale-
mi orani, tanima bagli olarak % 2 ila 11,8 arasinda
degismektedir. RALES, EPHESUS veya EMPHA-
SIS-HFde hiperkalemiye atfedilebilir 6limlerin
rapor edilmedigine dikkat etmek 6énemlidir. Bir-
¢ok calisma, klinik ¢aligmalarin gerektirdigi titiz
izleme protokollerinin tutarl bir sekilde mevcut
olmadig1 genel uygulamada hiperkalemi oraninin
daha yiiksek oldugunu géstermistir. Ontariodan
yapilan bir analizde, RALES verilerinin yayinlan-
masindan sonra hiperkalemi ve hiperkalemiye
bagli mortalite i¢in hastanede bir artis gozlendi.
(120 EPHESUS ¢alismasinda serum potasyumun-
daki degisiklikler, eplerenonun tiim nedenlere
bagli mortalite tizerindeki etkisini etkilememistir.
Eplerenonun toplam mortalite iizerindeki fayda-
s1, potasyum degisikligine bakilmaksizin mevcut-
tu. 4

Kanita dayal klinik uygulamaya
ulasabildik mi? Henuz orada degil
miyiz?

Ayaktan kardiyoloji olgularinda yapilan IM-
PROVE-HF kaydinda, uygun endikasyona sahip
hastalarda MRA kullanimi baslangicta % 34,5 idi
ve 24 ayda % 60,3% yiikseldi.®* Kalp yetmezligi
takip ve tedavisine odaklanmis poliklinik ve ya-
taklr servis girisimleri es zamanli klinisyen egiti-
mi, uygun hastalarda MRA kullanimini artirmak
icin etkili 6nlemler olabilir.

Sonuc

Mineralokortikoid
hafif ila siddetli semptomlar1 olan kalp yetmezli-

reseptor antagonistleri,
gi hastalarina 6nemli klinik faydalar saglar. ACE
inhibitorleri ve beta blokerler tizerindeki toplam
mortaliteyi ve hastaneye yatislar1 azaltirlar. ©¢
Gozlenen klinik yararlar1 agiklamak i¢in birkag
olast mekanizma ileri siirillmiistiir. Antifibrotik
ve ters yeniden modelleme etkileri 6zellikle ilgi
gekicidir, ancak insanlarda yeniden modelleme
caligmalar1 sonugsuz kalmistir. Kesin fayda me-
kanizmasi hentiz belirlenmemistir.

Tiim bu irdelemenin en 6nemli sonucu, hem
eplerenon hem de spironolakton sagkalimi artirir
ve hastaneye yatiglar1 azaltir. Ajanlar arasindaki
farmakolojik farkliliklar, bireysel hasta-ilag seci-
mi olusturmak i¢in faydali olabilir. Mineralokor-
tikoid reseptor antagonistleri korunmus sistolik
fonksiyon ile kalp yetmezligi,*” kalp yetmezligi
olmayan ST segment yiikselmeli MI, hemodiya-
lize giren son donem bobrek hastaligy, atriyal fib-
rilasyon, diyabetik nefropati ve diger hastaliklar
dahil olmak iizere bir¢ok yeni hasta popiilasyo-
nunda degerlendirilmektedir. Aldosteron hasta-
lik patolojisine katkida bulunur. Kanitlarin topla-
mu biiytidiikge, uygun hasta segiminden optimal
izleme uygulamalarina kadar klinik aragtirma
kanitlarinin klinik uygulamaya alinmasini sagla-
mak i¢in yeni stratejilere ihtiyag vardir. MRA'lara
yonelik kilavuz 6nerilerin daha az siddetli hasta-
lar1 igerecek sekilde genisletilmesi, bu tiir strate-
jileri veya bakim siireglerini gelistirmek icin bir
tesvik gorevi gorebilir. Bu adimlar, kalp yetmez-
ligi, sol ventrikiil sistolik disfonksiyonu ve AMI
sonrasi kalp yetmezligi olan hastalar ve gelecekte
potansiyel olarak ek hastaliklar i¢in daha bagarili
sonuglara yol agacaktir.

KAYNAKLAR

1. Weber KT. Aldosterone and spironolactone in heart fa-
ilure. N Engl ] Med. 1999; 341: 753-755.

2. Pitt B. “Escape” of aldosterone production in patients
with left ventricular dysfunction treated with an angi-
otensin converting enzyme inhibitor: implications for
therapy. Cardiovasc Drugs Ther. 1995;9:145-149.

-55-



Kalp Yetersizliginde Pratik Bilgiler

10.

11.

12.

13.

14.

15.

16.

17.

Pitt B, Zannad F, Remme WJ, et al. The effect of spiro-
nolactone on morbidity and mortality in patients with
severe heart failure. Randomized Aldactone Evaluation
Study Investigators. N Engl ] Med. 1999; 341: 709-717.
Pitt B, Remme W, Zannad F, et al. Eplerenone, a selecti-
ve aldosterone blocker, in patients with left ventricular
dysfunction after myocardial infarction. N Engl ] Med.
2003; 348: 1309-1321.

Zannad F, McMurray JJ, Krum H, et al. Eplerenone in
patients with systolic heart failure and mild symptoms.
N Engl ] Med .2011; 364: 11-21.

Lachaine J, Beauchemin C, Ramos E. Use, tolerability
and compliance of spironolactone in the treatment of
heart failure. BMC Clin Pharmacol. 2011;20:4-11.
Berry C, McMurray JJ. Serious adverse events experien-
ced by patients with chronic heart failure taking spiro-
nolactone. Heart. 2001; 85: ES8.

Schepkens H, Vanholder R, Billiouw JM, et al. Life-th-
reatening hyperkalemia during combined therapy with
angiotensin-converting enzyme inhibitors and spirono-
lactone: an analysis of 25 cases. Am ] Med. 2001; 110:
438-441.

Svensson M, Gustafsson F, Galatius S, et al Hyperkalae-
mia and impaired renal function in patients taking spi-
ronolactone for congestive heart failure: retrospective
study. BMJ. 2003; 327: 1141-1142.

Jarman PR, Kehely AM, Mather HM. Hyperkalaemia in
diabetes: prevalence and associations. Postgrad Med J.
1995; 71: 551-552.

Rossignol P, Cleland JG, Bhandari S, et al. Determinants
and consequences of renal function variations with al-
dosterone blocker therapy in heart failure patients after
myocardial infarction: insights from the Eplerenone
Post-Acute Myocardial Infarction Heart Failure Effica-
cy and Survival Study. Circulation. 2012; 125: 271-279.
Juurlink DN, Mamdani MM, Lee DS, et al. Rates of
hyperkalemia after publication of the Randomized
Aldactone Evaluation Study. N Engl ] Med. 2004; 351:
543-551.

Allen LA, Shetterly SM, Peterson PN, et al. Guideline
concordance of testing for hyperkalemia and kidney
dysfunction during initiation of mineralocorticoid re-
ceptor antagonist therapy in patients with heart failure.
Circ Heart Fail. 2014;7:43-50.

Thorvaldsen T, Benson L, Dahlstrom U, et al. Use of
evidence-based therapy and survival in heart failure in
Sweden 2003-2012. Eur ] Heart. 2016;18:503-511.
Ponikowski P, Voors AA, Anker SD, et al. 2016 ESC
Guidelines for the diagnosis and treatment of acute and
chronic heart failure: The Task Force for the diagnosis
and treatment of acute and chronic heart failure of the
European Society of Cardiology (ESC)Developed with
the special contribution of the Heart Failure Associati-
on (HFA) of the ESC. Eur Heart J. 2016;37:2129-2200.
Brilla CG, Zhou G, Matsubara L, et al. Collagen meta-
bolism in cultured adult rat cardiac fibroblasts: respon-
se to angiotensin II and aldosterone. ] Mol Cell Cardiol.
1994;26:809-820.

Fraccarollo D, Galuppo P, Bauersachs J. Mineralocor-
ticoid receptor antagonism and cardiac remodeling in
ischemic heart failure. Curr Med Chem Cardiovasc He-

-56 -

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

matol Agents. 2004;2:287-294.

Zannad F, Dousset B, Alla F Treatment of congestive
heart failure: interfering the aldosterone-cardiac ext-
racellular matrix relationship. Hypertension. 2001;
38:1227-1232.

Leopold JA. Aldosterone, mineralocorticoid receptor
activation, and cardiovascular remodeling. Circulation.
2011;124:e466-e468.

Brilla CG. Aldosterone and myocardial fibrosis in heart
failure. Herz. 2000;25: 299-306.

Pfeffer MA, Braunwald E. Ventricular remodeling after
myocardial infarction. Experimental observations and
clinical implications. Circulation. 1990;81: 1161-1172.
Zannad E Alla F, Dousset B, et al Limitation of excessive
extracellular matrix turnover may contribute to survival
benefit of spironolactone therapy in patients with con-
gestive heart failure: insights from the randomized al-
dactone evaluation study (RALES). Rales Investigators.
Circulation. 2000;102:2700-2706.

Zannad E, Stough W. G., Rossignol P, et al, Minera-
locorticoid receptor antagonists for heart failure with
reduced ejection fraction: integrating evidence into cli-
nical practice, Eur Heart J. 2012, 33 2782-2795.
Assomull RG, Prasad SK, Lyne J, et al. Cardiovascular
magnetic resonance, fibrosis, and prognosis in dilated
cardiomyopathy. ] Am Coll Cardiol. 2006;48:1977-
1985.

Iles L, Pfluger H, Lefkovits L, Butler MJ, Kistler PM,
Kaye DM, Taylor AJ. Myocardial fibrosis predicts ap-
propriate device therapy in patients with implantable
cardioverter-defibrillators for primary prevention of
sudden cardiac death. ] Am Coll Cardiol. 2011;57:821-
828.

Mozaftarian D, Anker SD, Anand I, et al. Prediction of
mode of death in heart failure: the Seattle Heart Failure
Model. Circulation. 2007;116:392-398.

MERIT-HF Investigators. Effect of metoprolol CR/XL
in chronic heart failure: Metoprolol CR/XL Randomi-
sed Intervention Trial in Congestive Heart Failure (ME-
RIT-HF). Lancet. 1999;353:2001-2007.

Stein M, Boulaksil M, Jansen JA, et al. Reduction of
fibrosis-related arrhythmias by chronic renin-angio-
tensin-aldosterone system inhibitors in an aged mou-
se model. Am J Physiol Heart Circ Physiol. 2010;299:
H310-H321.

Milliez P, Deangelis N, Rucker-Martin C, Leenhardt A,
Vicaut E, Robidel E, Beaufils P, Delcayre C, Hatem SN.
Spironolactone reduces fibrosis of dilated atria during
heart failure in rats with myocardial infarction. Eur He-
art J. 2005; 26:2193-2199.

Ouvrard-Pascaud A, Sainte-Marie Y, Benitah JP, Per-
rier R, Soukaseum C, Nguyen Dinh CA, Royer A, Le
QK, Charpentier F, Demolombe S, Mechta-Grigoriou
F, Beggah AT, Maison-Blanche P, Oblin ME, Delcayre
C, Fishman GI, Farman N, Escoubet B, Jaisser F. Con-
ditional mineralocorticoid receptor expression in the
heart leads to life-threatening arrhythmias. Circulation.
2005;111:3025-3033.

Yamaji M, Tsutamoto T, Kawahara C, Nishiyama K,
Yamamoto T, Fujii M,Horie M. Effect of eplerenone
versus spironolactone on cortisol and hemoglobin A(c)



Mineralokortikoid Reseptor Antagonistleri (MRA)

32.

33.

34.

35.

36.

37.

levels in patients with chronic heart failure. Am Heart J.
2010;160: 915-921.

O’Keefe JH, Abuissa H, Pitt B. Eplerenone improves
prognosis in postmyocardial infarction diabetic pa-
tients with heart failure: results from EPHESUS. Diabe-
tes Obes Metab. 2008;10:492-497.

Struthers AD, Unger T. Physiology of aldosterone and
pharmacology of aldosterone blockers. Eur Heart |
Suppl. 2011;13:B27-B30.

Pitt B, Bakris G, Ruilope LM, et al. Serum potassium
and clinical outcomes in the Eplerenone Post-Acute
Myocardial Infarction Heart Failure Efficacy and Sur-
vival Study (EPHESUS). Circulation. 2008;118:1643-
1650.

Fonarow GC, Albert NM, Curtis AB, Stough WG, Ghe-
orghiade M, Heywood JT, McBride ML, Inge PJ, Meh-
ra MR, O’Connor CM, Reynolds D, Walsh MN, Yancy
CW. Improving evidence-based care for heart failure in
outpatient cardiology practices: primary results of the
Registry to Improve the Use of Evidence- Based Heart
Failure Therapies in the Outpatient Setting (IMPROVE
HF). Circulation. 2010;122:585-596.

McMurray JJ. CONSENSUS to EMPHASIS: the overw-
helming evidence which makes blockade of the re-
nin-angiotensin-aldosterone system the cornerstone
of therapy for systolic heart failure. Eur ] Heart Fail.
2011;13:929-936.

Desai AS, Lewis EF, Li R, Solomon SD, Assmann SE Bo-
ineau R, Clausell N, Diaz R, Fleg JL, Gordeev I, McKin-
lay S, O’Meara E, Shaburishvili T, Pitt B, Pfeffer MA. Ra-
tionale and design of the treatment of preserved cardiac
function heart failure with an aldosterone antagonist
trial: a randomized, controlled study of spironolactone
in patients with symptomatic heart failure and preser-
ved ejection fraction. Am Heart J. 2011;162:966-972.

-57-



