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HIPERTANSIYON SIKLIGI?

* Hipertansiyon prevalansi diinyada %40 olarak bildirilmektedir(1).

* WHO 2021 verilerine gore 18-79 yas arasi popiilasyonda diinyada 1.28 milyar

hipertansif hasta bulunmaktadir(2)

* 60 yas lUizerinde ise hipertansiyon prevalansi >%060 (3).

N

Cornelius J Fernandez, Lakshmi Nagendra, Mohammed Alkhalifaha, Joseph M Pappachan. Cardiovascular Risk 2023 Nov;19(2):31-41.

World Health Organisation. Hypertension. 2023. Available at:www.who.int/news-room/fact-sheets/detail/hypertension (Date last accessed: 30 May 2023).

2.NCD Risk Factor Collaboration. Worldwide trends in blood pressure from 1975 to 2015: a pooled analysis of 1479 population-based measurement studies with 19.1 million participants. Lancet
2017;389:37-55.



Ulkemizde de Hipertansiyon sik ve siklik yasla artryor

NCHS Data Brief = No. 364 m April 2020 Tiirkiye Hipertansiyon verisi
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Anatol ] Cardiol 2017; 18: 39-47



Sekonder Hipertansiyon
 Primer (Esansiyel, idiopatik) Hipertansiyon %85-90.

» Sekonder Hipertansiyon % 10 — 15

* Kan basmcinin geriye dondiirtilebilir spesifik bir nedenden dolay:
ylukselmesine SEKONDER HIPERTANSIYON denir.

» European Society of Cardiology. European Heart Journal (2014) 35, 1245-1254 doi:10.1093/eurheartj/eht534
» Cornelius J Fernandez, Lakshmi Nagendra, Mohammed Alkhalifaha, Joseph M Pappachan. Cardiovascular Risk 2023 Nov;19(2):31-41.



Sekonder Hipertansiyon Prevalansi

*Hipertansif cocuklarda %50
*<4( yas geng eriskinlerde %30
* Direncli hipertansiyon %30

Fernandez CJ et al. Endocrine Hypertension: The Urgent Need for Greater Global Awareness. touchREV
Endocrinol. 2023 Nov;19(2):31-41.



Sekonder Hipertansiyon

Tanmisinda Giclukler Tam koymanin yarari

* Sikliginin azlig, * Ancak 40 yas alt1 gen¢ hastalarin
cogu sekonder hipertansiyonda

. spesifik tedaviye ¢ok 1y1 yanit
* Taniya ulagsmak i¢in gereken verirken

uzun zaman alan tanisal tetkikler, o
* 65 yas lizer1 hastalarda

* Tetkiklerinin pahali olmas hipertansiyon tedavi hedeflerine
hastalarin %35 inden fazlasinda
ulasilamamaktadr.

* Tan1 koymadaki zorluklar,

* European Society of Cardiology. European Heart Journal (2014) 35, 1245-1254 doi:10.1093/eurheartj/eht534



Sekonder Hipertansiyona neden olabilecek 1laclar

Tablo 4.2. Sekonder Hipertansiyona Sebep Olabilecek llaglar
Oral kontraseptifler

Steroidler
- Glukokortikoidler
- Anabolik steroidler

a

Analjezik ve anti-i ilaglar
- Non-steroidal anti-inflamatuvar ilaclar
- COX-2 inhibitorleri

- Asetaminofen

Immunsupresif ilaglar
- Siklosperin

- Takrolimus

- Sirolimus

- Rapamisin

Sempatomimetikler

HIPERTANSIYON TANI ve TEDAVI KILAVUZU ———

Kemoterapotikler
-Vaskiler epitelyal bliylime faktri inhibitérleri (Bevasizumab, Sorafenib, Sunitinib)

© Turkiye Endokrinoloji ve Metabolizma Dernedi - 2022 -Pakiitaksel

- Alkilleyici ajanlar (Karboplatin, oksaliplatin, siklofasfamid, melfalan)

Psikiyatri ilaglan - Lityum

- Antidepresanlar - Buspiron

* Selektif serotonin gerialim inhibitdrleri (Sertralin, - Karbamazepin
Paroksetin, Fluoksetin, Sitalopram, Essitalopram) - Klozapin

* Selektif serotonin- norepinefrin gerialim
inhibitorleri (Venlafaksin,duloksetin)
*Trisiklik antidepresanlar

* Monoamine oksidaz inhibitérleri

Rekombinan insan eritropoetini

Yiksek Aktiviteli Antiretroviral Tedavi (HAART)
Alkol

Kafein

Madde kullanimi

- Amfetamin

- Kokain

- Marihuana

- 3, 4-metilenedioksi-N-metilamfetamin (MDMA)

Bitkisel Takviyeler
Meyan kéku

Efedra

Ginseng

Antiemetik ilaclar
Metoklopramid
Proklorperazin
Alizaprid



W) Check for updates

DlI’CIl(;h Hlpertan31y0n nedir? AHA Scientific Statement

Resistant Hypertension: Detection, Evaluation, and Management
A Scientific Statement From the American Heart Association

o 3 antihipertansif ilacin maksimum ya da maksimum tolere edilebilen dozda
kullanilmasina ragmen tansiyonun hedef degerin tizerinde olmasidir.
1. ACE inhibitorii ya da ARB
2. Uzun etki siireli kalsiyum kanal blokeri
3. Ditiretik

* 4 ve lizerinde farkli antihipertansif ile kontrol altina alinabilen hipertansiyona
da kontrollii direncli hipertansiyon denmektedir.

* Bu taninin konmasi i¢in beyaz onliik hipertansiyonun dislanmasi da gereklidir.

Carey RM et al. Hypertension. 2018;72(5):e53.



Endokrin Hipertansiyon nedenleri

Etyoloji Tahmini prevalans %

Primer aldosteronizm 1,5-12
Hipotiroidi / Hipertiroidi 1-3
Feokromasitoma <05
Konjenital adrenal hiperplazi <05
Cushing sendromu <05
Asikar mineralokortikoid fazlaligi <05
Hiperparatiroidizm <05
Sekonder aldosteronizm <05
Akromegali <05

Am J Med Sci Rivas AM et al. 2021 Jan;361(1):3-7. doi: 10.1016/j.amjms.2020.08.012



Primer Aldosteronizm

* Endokrin hipertansiyonun en sik nedeni
e [1k tanimlandig1 yillarda siklig1 %0.5



Hipertansif Hastalarda Primer Aldosteronizm
Prevalansi

Author (Ref.) Country No. screened  Prevalence
Gordon et al. (21) Australia 199 8.5%
Kumar et al. (22) India 103 8.7%
Kreze et al. (23) Slovakia 115 13.0%
Lim et al. (24) United Kingdom 465 9.2%
Loh et al. (25) Singapore 350 4.6%
Fardella et al. (26) Chile 305 9.5%
Schwartz et al. (27) United States 117 12.0%
Rossi et al. (10) Italy 1,046 6.3%

YOUNG, 2003



2830

Kayser et al

Prevalence of Primary Aldosteronism

J Clin Endocrinol Metab, July 2016, 101(7):2826-2835

Table 1.

Summary of Studies on Prevalence of Primary Aldosteronism in Primary Care and Referral Centers

Author, Year (ref) Country Setting Design Period n Population Screening Test Confirmation Test Prevalence (%)
Gordon, 1993 (22)? Australia PC Prosp NR 52 HT ARR FST 11.5
Loh, 2000 (23)? Singapore PC Prosp 1998 350 HT ARR and PAC IV SLT 46
Mosso, 2003 (24)° Chile PC Retro, prospb 1998-2002 609 HT ARR FST 6.1
Omura, 2004 (25)° lapan PC Prosp 1995-1999 1020 New HT PAC and PRA Captopril test 6.0
Schwartz, 2005 (26) United States PC Prosp 2000-2002 118 HT No screening Oral SLT 12.7
Westerdahl, 2006 (27) Sweden PC Cross NR 200 HT ARR FST 8.5
Williams, 2006 (28)7 United States PC Cross 1996-2005 347 HT ARR and PAC Oral SLT 3.2
Fogari, 2007 (29) [taly PC Frosp 1999-2002 3000 HT ARR IV SLT 59
Westerdahl, 2011 (30) Sweden PC Cross NR 200 New HT ARR FST 5.5
Anderson, 1994 (31) United States RC Prosp 1976-1991 4429 HT IV SLT Oral SLT 1.4
Gordon, 1994 (32)* Australia RC Retro 1992-1993 199 HT ARR FST 8.5
Abdelhamid, 1996 (33) Germany RC Prosp NR 3900 HT Urinary aldo IV SLT 6.6
Brown, 1996 (34) Australia RC Prosp 1988-1992 74 HT ARR IV SLT and FST 2.7
Rossi, 1998 (21) [taly RC Prosp NR 320 HT ARR IV SLT 5.9
Lim, 2000 (35)° UK RC Frosp 1995-1997 465 HT ARR FST 8.8
Rossi, 2002 (36) [taly RC Prosp 1997-1999 1046 HT ARR post-captopril IV SLT 6.3
Trenkel, 2002 (37) Germany RC Prosp 1997-1999 146 HT ARR IV SLT 1.4
Martell, 2003 (38)° Spain RC Prosp 2000-2002 50 RHT No screening IV SLT 15.9
Stowasser, 2003 (39)° Australia RC Prosp 2000-2002 300 HT ARR FST 18
Strauch, 2003 (40)° Czech Republic RC Retro 1997-2001 402 HT ARR IV SLT 19.2
Calhoun, 2004 (41) United States RC Prosp 2000-2002 114 RHT Urinary aldo and PRA Oral SLT 29.8
Mulatero, 2004 (ZO)d [taly RC Retro 1994-2002 7343 HT ARR and PAC IV SLT 8.0
United States RC Retro 1999 1112 HT ARR and PAC QOral SLT 10.8
Singapore RC Retro 1995-2001 3850 HT ARR and PAC IV SLT 4.6
Chile RC Retro 2000-2002 914 HT ARR FST 7.2
Milliez, 2005 (1) France RC Prosp 1997-1999 5438 HT ARR and PAC Captopril test 2.3
Nishizaka, 2005 (42) United States RC Prosp 2000-2004 265 RHT Urinary aldo Oral SLT 21.9
Rossi, 2006 (43) [taly RC Prosp 2001-2004 1125 New HT ARR® Captopril testf 11.2
Douma, 2008 (44)° Greece RC Retro 1988-2008 1616 RHT ARR and SAC IV SLT and FST 11.3
Morillas, 2008 (45) Spain RC Prosp 2005-2006 183 HT ARR and PAC IV SLT 6.0
Ribeiro, 2009 (46) Brazil RC Prosp 2007 105 HT ARR IV SLT 1.0
Di Murro, 2010 (47)° [taly RC Retro 2007-2008 325 New HT ARR and PAC IV SLT 13.2
Matrozova, 2010 (48)*9 Bulgaria RC Prosp 2005-2008 376 HT ARR and PAC Captopril test 6.9
Pedrosa, 2011 (49) Brazil RC Cross 2008-2010 125 RHT ARR IV SLT 5.6
Rios, 2011 (50) Argentina RC Prosp 2006-2009 123 HT ARR IV SLT 6.5
Sigurjonsdottir, 2012 (512 Sweden RC Prosp 2000-2003 122 HT ARR and SA Oral SLT 13.9
Yin, 2012 (52)? China RC Prosp 2007-2010 313 HT ARR Captopril and IV SLT 12.5
Sang & Jiang, 2013 (53)* China RC Cross 2010-2011 1656 RHT ARR IV SLT 7.1
Jansen, 2014 (54)° Netherlands RC Prosp 2006-2011 178 RHT No screening IV SLT 15.2




Primer aldosteronizm prevalanst

*005-20

Young WF Jr. Diagnosis and treatment of primary aldosteronism:practical clinical perspectives. J Intern Med. 2019;285(2):126—48.



Primer Aldosteronizm Nedir?

 Primer aldosteronizm;
 Renin aktivitesi (renin anjiotensin aldosteron)
* Potasyum diizeyi
* Volum statiisinden bagimsiz
* Tuz yiiklemesi 1le baskilanmayan

* OTONOMIK aldosteron salgist ile karakterizedir




Primer Ve Sekonder Aldosteronizm Farklar

PRIMER ALDOSTERONIZM
e Aldosteron OTONOM artar

« RENIN BASKILANIR

 En sik nedenler sirasi ile

e Idiopatik hiperaldosteronizm ve
bilateral hiperplazi

* Aldosteron salgilayan adenom
 Adrenokortikal karsinom
« Familyal hiperaldosteronizm nadir

SEKONDER ALDOSTERONIZM
* Aldosteron artar

« RENIN ARTAR

* Nedenleri

* Azalmis renal perfiizyon renal
arter stenozu ve nefroskleroz

 Hipervolemi ve 6dem; siroz, kKky
ve nefrotik sendrom

* Gebelik 0strojen bagimli artan
renin



Conn Sendromu 1955

* Primer aldosteronizm Conn 1955 de ilk tanimlanan hasta

v'7 yildir kas spazmlari, giigsiizliik, paralizisi olan geng bir kadinda

v'HT, hipokalemi, alkaloz

v’ Idrar aldosteron diizeyini yiiksek

v’ Tek tarafli adenom

PUblmed.Q‘(_)\: Conn JW 1955 % m
Advanced

ser Guide

Search results Save Email Send to Display options

> J Lab Clin Med. 1955 Jan;45{1):3-17.

Presidential address. I. Painting background. II.
Primary aldosteronism, a new clinical syndrome

JW CONN

PMID: 13233623 reY. oY

Conn JW. Presidential address. I. Painting background. Il. Primary aldosteronism, a new clinical syndrome. J Lab Clin Med 1955; 45: 3-17



Clinical Science

S(/ JAMA, Oct 19, 1064

Plasma Renin Activity in "9,

Primary Aldosteronism ¥,

Importance in Differential Diagnosis
and in Research of Essential Hypertension

Jerome W. Conn, MD, Ann Arbor, Mich

um (this 1s established early in essentially all pa-
tients with primary aldosteronism by virtue of
“renal escape,” ‘) associated with a minimal daily
negative potassium balance. Such an equilibrium
could maintain normokalemia for many years.
However, to establish this new equilibrium, a mild
but sustained increase in extracellular fluid volume,
including intravascular volume, occurs.” Under
these circumstances, plasma renin activity is sup-
pressed. Though difficult, technically, the capacity
is now available to study groups of patients with
essential hypertension with respect both to their
plasma renin activity and to their aldosterone se-
cretion rates, Such studies are under way in our

ton and Jeftries" too, have made it clear that by
“naked-eye appearance” the so-called incidental
cortical adenoma is indistinguishable from that
which occurs in primary aldosteronism,

[ The possibility that 20% of patients with so-
called essential hypertension may be curable by
surgical removal of an aldosterone-secreting
adrenocortical tumor is surprisingly and, perhaps

unreasonably, high. But the possibility is far from

having been excluded. If, as we have suggested
above, primary aldosteronism can exist for many
years before potassium deficiency manifests itself
in the form of hypokalemia, the possibility is in-
deed a very strong one, It is clear that a useful tool




A Screening Test to Identify Aldosterone-Producing
Adenoma by Measuring Plasma Renin Activity

.
Results in Hypertensive Patients
Kunihide Hiramatsu, MD; Takashi Yamada, MD; Yaichiro Yukimura, MD; Ichiro Komiya, MD;
Kazuo Ichikawa, MD; Masaki Ishihara, MD; Hajime Nagata, MD; Tomio Izumiyama, MD

* 1981°de Hiramatsu ve arkadaslar1 Aldosteron: Renin oranini tanisal
tarama testi olarak tanimlamistir.

* Bu test en giivenilir tanisal tarama test1 olarak kabul edilir.

* Sabah 08%-10% saatleri arasinda ambulatuar hastada hasta 5-15
dakikadir oturur pozisyonda iken rastgele alinan plazma aldosteron ve
plazma renin aktivitesi degerler1 alinir.

* PAK/PRA orani tarama testi olarak kullanilir.

Arch Intern Med—Vol 141, Nov 1981



Primer Aldosteronizm Tarama Testl

 Aldosteron ng/dL

 Plazma renin aktivitesi ng/mL/saat

» Aldosteron: plazma renin aktivitesi oran >30
 Aldosteron > 15 ng/dL




Hipokalemi Tani1 I¢cin Sart Midir?

edilmeme

Hipokalemi primer aldosteronizmin olmazsa olmazi olarak kabul

ktedir.

Primer alc

osteronizmde hipokalemi siklig1 %9-37

Primer ald

osteronizm

 Aldosteron salgilayan adenoma bagli ise vakalarin %50 sinde hipokalemi
e Idiopatik aldosteronizm vakalarinim %17 sinde hipokalemi goriilmektedir

Funder JW, Carey RM, Mantero F, Murad MH, Reincke M, Shibata H, Stowasser M, Young WF, Jr. The management of primary aldosteronism: case detection, diagnosis,

and treatment: an Endocr

ine Society clinical practice guideline. J Clin Endocrinol Metab. 2016;101(5):1889-1916.

MEHDI ET AL. CLEVELAND CLINIC JOURNAL OF MEDICINE VOLUME 88 « NUMBER 4 APRIL 2021



Dogrulama test1 gereckmeyen durumlar

 ALD/PRA >50 Primer aldosteronizm ¢ok ytiksek olasilikli tanidir.

CLEVELAND CLINIC JOURNAL OF MEDICINE VOLUME 88 » NUMBER 4  APRIL 2021

 ALD/PRA > 100 ise konfirme edici test gerekmeyebilir.

 Spontan hipokalemi varliginda, PRA cok diisiik diizeylerdeyse ve bu
sirada Aldosterone >20 ng/dL ise dogrulama gerekmeyebilir.

Funder JW, Carey RM, Mantero F, Murad MH, Reincke M, Shibata H, Stowasser M, Young WF, Jr. The management of primary aldosteronism: case
detection, diagnosis, and treatment: an Endocrine Society clinical practice guideline. J Clin Endocrinol Metab. 2016;101(5):1889-1916.




Aldosteron / PRA Orani

YANLIS NEGATIF YANLIS POZITiF

Bozulmus renal fonksiyon

[leri yas

Ailesel hiperkalemik Hipertansiyon

Oral kontraseptif kullanimi (direkt renin)*

 Hipopotasemi

e Oral tuz kisitlanmasi

* Renovaskiiler hipertansiyon

) erellk  Luteal faz (direkt renin)*
e Ilaglar e Ilaclar
* Diiiretikler « Beta blokerler
« Dihidropiridin Ca kanal antagonistleri « Alfa metil Dopa
* ACE inhibitorleri * Clonidine
 ARB « NSAID
Current Hypertension Reports (2020) 22:97

https://doi.org/10.1007/s11906-020-01108-3



Primer Aldosteronizm
Testler Oncesi Uyar1 ve Oneriler

* Testler oncesi hipokalemi varsa diizeltilmeli (K*>4 olmali)

e Tuz kisitlanmamali

* Testleri sirasinda RAS etkileyecek ilaclar (ACE, ARB, Beta blokerler,
dihidropiridin kalsiyum antagonistleri, diiiretikler sprlnolakton
epleneron )

* Duuretikler 4-6 hafta, digerler1 2 hafta onceden kesilmelidir.

Funder JW, Carey RM, Mantero F, Murad MH, Reincke M, Shibata H, Stowasser M, Young WF, Jr. The management of primary aldosteronism: case detection,
diagnosis, and treatment: an Endocrine Society clinical practice guideline. J Clin Endocrinol Metab. 2016;101(5):1889-1916.




ENDOKRIN HIPERTANSIYON

Antihipertansif sinifi PRA Aldosteron seviyeleri
Diiiretikler ! 1
Anjiyotensin reseptor 1 !

blokerleri

p blokerler ! !
Dihidropiridin kalsiyum kanal 1 veya Etkisiz !

blokerleri




Tanisal Testler Yapilirken Tercih Edilebilecek
Antihipertansifler

* Verapamil

* Hidralazin (refleks tasikardi olusturmamasi icin yavas salinimli uzun
etkili verapamille birlikte)

 Alfa blokerler; prazosin, doksazosin, terazosin



ACE ve ARB Kesilmeden Tarama Testli
Yapilabilir M1?

Anjiyotensin reseptor blokerleri PRA 1 ALDOSTERON |

e PRA <1 ve Aldosteron >10 ise tarama testlerinden sonra tanisal
dogrulama testlerine gecilebilecegi bildirilmektedir.

Funder JW, Carey RM, Mantero F, Murad MH, Reincke M, Shibata H, Stowasser M, Young WF, Jr. The management of primary aldosteronism: case
detection, diagnosis, and treatment: an Endocrine Society clinical practice guideline. J Clin Endocrinol Metab. 2016;101(5):1889-1916.




Dogrulama Testler1

Dogrulama Testi Yaparken Testi Etkilevecek Tiim Ilaclar KESILMELI

Oral sodyum yiikleme testi
[ntravendz salin siipresyon testi
Kaptopril baskilama testi
~ludrokortizon siipresyon testi




Rec=ived: 2 December Z01E | Revisad: T2 January 2019 Accapted 29 lanuary 2019
DOE 101111 /cenl 3943

REVIEW ARTICLE WILEY

Confirmatory tests for the diagnosis of primary aldosteronism:
A systematic review and meta-analysis

Sicen Wul2* | Jun Yang®™* | Jinbo Hu? | Ying Song® | Wenwen He? | Shumin Yang®
Rong Luo® | QifuLi?

s 1980-2018 aras1 26 makalenin metanalizinde

*» Toplamda 3686 hasta

¢ Kaptopril testi: SAUC: 0.92 sensitivite 0.92 spesifite: 0.84

¢ Salin inflizyon testi: SAUC: 0.92 sensitivite 0.85 spesifite: 0.87
s FST veri az sensitivite 0.87 spesifite: 0.95

< OZET TESTLER ARASINDA FARK YOK

Clinical Endocrinology 2019; 90 (5) 641-648



Primer Aldosteronizm Yiiksek Riskli Gruplar

YUKSEK RiSKLI GRUPLAR

GENEL OLARAK TUM HIPERTANSIFLERDE

JNC 6 EVRE 1 HIPERTANSIYON (140-159/90-99)
JNC 6 EVRE 2 HIPERTANSIYON (160-179/100-109)
JNC 6 EVRE 3 HIPERTANSIYON (>180/>110)
DIRENCLI HIPERTANSIYON

HIPERTANSIF HASTADA SPONTAN YA DA DIURETIKLE HIPOKALEMI

HIPERTANSIYON VE ADRENAL INSIDENTALOMA
HIPERTANSIYON VE UYKU APNE

SIKLIK %

6.1

2

8

13

17-23

SIK RAKAM?7??
MEDYAN 2 (1-10)
34

ENDO SOCIETY 2016 GUIDELINE



Primer Aldosteronizm Kimlerde Aranmali?
ENDO SOCIETY 2016 GUIDELINE

* Farkl giinlerde ve toplamda 3 kere TA:150/100 mmHg nin lizerindeyse
 Hipertansif hastalarda

Biri ditiretik olmak tizere toplamda 3 konvansiyonel antihipertansif kullanmasina
ragmen TA: 140/90 mmHg nin tizerindeyse

Dort ve tlizerinde antihipertansif kullanimi ile TA:140/90 mmHg nin altinda ve kontrol
altina alinabiliyorsa

Hipertansiyonun yaninda spontan ya da diliretikle ortaya ¢ikan hipopotasemi
Hipertansiyon ve adrenal insidentaloma
Hipertansiyon ve uyku apnesi

40 yas oncesi ortaya ¢ikan hipertansiyon, ailede erken yas baslangicli hipertansiyon
ve kardiyovaskiiler olay hikayesi

Birinci derece akrabalarinda primer hiperaldosteronizm olan bir kigide ortaya ¢ikan
hipertansiyon

Funder JW, Carey RM, Mantero F, Murad MH, Reincke M, Shibata H, Stowasser M, Young WF, Jr. The management of primary aldosteronism: case detection, diagnosis, and treatment:
an Endocrine Society clinical practice guideline. J Clin Endocrinol Metab. 2016;101(5):1889-1916.




Primer Aldosteronizmin Nedenler]

Sporadik % 92-95 ~+ Adenomlar tek, multipl ve
* Bilateral adrenal hiperplazi (BAH) %60 Sy'i‘lﬂagi'zﬁ'jﬁ'e'ﬂjgemmhem
 Aldosteron tireten adenom (APA) %30 g‘? htipe';ft"az(ilo'ab”igw
 Unilateral adrenal hiperplazi (UAH) %2 tarafta hiperplazi o’labﬁir :

: -+ Hiperplazi diiffiiz, mik i
» Adrenokortikal kanser (ACC) <%1 mskronodular balunabifir
« Ektopik (adenom/karsinom) <%01 T |
Familyal % 5-8
 FHA-TIp I-GRA <%1
 FHA-TIp Il <%0
 FHA-TIp 11 <%1
 FHA-TIp IV

<%0.1

J Intern Med 2019; 285: 126-148



Primer Aldosteronizmde Kardiyovaskiiler
Olaylar Artar

Evidence for an Increased Rate of Cardiovascular
Events in Patients With Primary Aldosteronism

Paul Milliez, MD,* Xavier Girerd, MD, PHD,} Pierre-Frangois Plouin, MDF Jacques Blacher, MD, PHD,§
Michel E. Safar, MD,§ Jean-Jacques Mourad, MD, PHD)

Paris and Bobigny, France

OBIECTVES  The aim of this report was to show thar the rate of cardiovascular events is increased in
patients with either subtype of primary aldosteronism (PA).

BACKGROUND Primary aldosteronism involves hypertension (HTN), hypokalemia, and low plasma renin.
The two major PA subtypes are unilateral aldosterone-producing adenoma (APA) and
bilateral adrenal hyperplasia.

METHODS During a three-year period, the diagnosis of PA was made in 124 of 5,500 patients referred
for comprehensive evaluation and management. Adenomas were diagnosed in 65 patients and
idiopathic hyperaldosteronism in 59 patients. During the same period, clinical characteristics
and cardiovascular events of this group were compared with those of 465 patients with
essential hypertension (EHT) randomly matched for age, gender, and systolic and diastolic
blood pressure.

RESULTS A history of stroke was found in 12.9% of patients with PA and 3.4% of patients with EHT ({odds
ratio [OR] = 4.2; 95% confidence interval [CI] 2.0 to 8.6]). Non-fatal myocardial infarction was
diagnosed in 4.0% of patients with PA and in 0.6% of patients with EHT (OR = 6.5; 95% CI
1.5 to 27.4). A history of atrial fibrillation was diagnosed in 7.3% of patients with PA and 0.6%
of patients with EHT (OR = 12.1; 95% CI 3.2 to 45.2). The occurrence of cardiovascular
complications was comparable in both subtypes of PA.

CONCLUSIONS Patients presenting wirth PA experienced more cardiovascular events than did EHT patients
independent of blood pressure. The presence of PA should be detected, not only to determine
the cause of HTN, but also to prevent such complications. (J Am Coll Cardiol 2005:45:
1243-8) © 2005 by the American College of Cardiology Foundation




Primer Aldosteronizm / Esansiyel Hipertansiyon
Karsilastirmasi

* Olgu kontrollu retrospektif bir ¢calisma

* 124 hasta alinmis; 65 aldosteron salgilayan adenom ve 59 1diopatik
hiperaldosteronizme karsi kontrol grubu 465 esansiyel hipertansiyon

e Inme (%12.9 vs 3.4) OR:4.2
« Nonfatal Miyokard infarktiisii (%4.0 vs % 0.6) OR: 6.5
o Atriyal Fibrilasyon (% 7.3 vs %0.6) OR:12.1

Milliez et al, ] Am Coll of Cardiology 2005



aldosteronism compared with essential hypertension:
a systematic review and meta-analysis

Silvia Monticone*, Fabrizio D'Ascenzo®, Qaudio Moretti, Tracy Ann Williams, Franco Veglio, Fiorenzo Gaita, Paolo Mulatero

Cardiovascular events and target organ damage in primary

* 31 calisma, 3838 PA, 9284 esansiyel HT,

* Ortalama takip stiresi: 8.8 yil

PA vs Esansiyel HT I

[nme 2.58
Koroner arter hastaligi 1.77
Kalp Yetmezligi 2.05
Atrial Fibrilasyon 3.52
DM 1.33
Metabolik sendrom 1.53
Sol ventrikiil hipertrofisi 2.29

Lancet Diabetes and Endocrinology 2018 6 41-50.



Neden Tani1 Konmali ve Tedavi Edilmeli?

 Primer aldosteronizm kan basincindan bagimsiz kardiyovaskiiler risk faktoriidiir.

* Primer aldosteronizm
* Vaskiiler inflamasyon
 Fibrozis
 Endotelyal disfonksiyon
 Oksidatif strese neden oluyor

 Primer aldosteronizm
« Septum ve arka duvarda belirgin yeniden yapilanmaya (remodeling) ve
« Sistolik /diyastolik fonksiyonda bozulmaya neden olur.

Lancet Diabetes and Endocrinology 2018: 6: 41-50.



Aldosteron Salgilayan Adenomun Tipik
Radyolojik Ozellikleri

* Spiral teknik ile ¢ekilen BT de 3 mm lik kesitler alinarak yapilan goriintiilemede
Genellikle <2 cm boyutlu

Lipitten zengin dansitesi <10 Hounsfield {initesi

Kontrast maddenin 10-15 dakika sonra >%50 wash out gostermesi tipik

>4 cm lezyonlar adrenal karsinomlar: diistindiiriir.

Delivanis DA et. al. Adrenal Imaging in Patients with Endocrine Hypertension. Endocrinol Metab Clin N Am 48 (2019) 667-680



Goruntuleme

v'"Normal

v'APA (>1 cm)

v'Tek tarafli bacakta kalinlasma
v'Tek tarafli mikroadenom

v'Bilat. mikro- makroadenomlar, hiperplazi

Delivanis DA et. al. Adrenal Imaging in Patients with Endocrine Hypertension. Endocrinol Metab Clin N Am 48 (2019) 667-680



Adrenal Venoz Ornekleme

 Adrenal nonfonksiyone insidentalomalar 6zellikle 35 yas tizerinde hig
de nadir degildir.

* Aldosteron salgilayan adenomu radyolojik olarak ayirabilmek
miumkiin degildir.

* Tanis1 konan dogrulanan hastalardan sadece 1/3 ii tek tarafl tipik
adenom

* Adrenal venoz ornekleme aldosteron salgilayan adrenali tespit etmek
i¢cin altin standart yontemdir.

Funder JW, Carey RM, Mantero F, Murad MH, Reincke M, Shibata H, Stowasser M, Young WF, Jr. The management of primary aldosteronism: case detection, diagnosis, and
treatment: an Endocrine Society clinical practice guideline. J Clin Endocrinol Metab. 2016;101(5):1889-1916.




ADRENAL VENOZ ORNEKLEME

* 1 Sag adrenal ven
e 2 Sol adrenal ven
e 3 VVena cava inferior

 Sag adrenal venin kataterizasyonu
zordur.

* 47 calismanin 384 hastanin
bulundugu bir ¢calismada
kataterizasyon basaris1 %74’ diir.

* Deneyimli merkezler %96 basari 1le
kataterizasyon bildiriimektedir.



Bilateral Adrenal Adenom

Vein

Aldosterone

(A)(ng/dL)

Cortisol
(C)(ng/dL)

Aldosterone
Ratio®

R adrenal
vein

29,338

668

62.7

L adrenal
vein

363

540

Inferior
vena cava

259

31

e Intermittan hormon salgisinin
sonuclarim etkilememesi i¢cin
ACTH 1nfuzyonu sirasinda
ornekleme yapilir

& ° Adrenal ven : inferior vena kava

kortizol oraninin >5 olmasi
basaril1 kateterizasyon

* A/K oranlar karsilastirildiginda
sag ve sol >4 kat fark olmasi tek

tarafli adrenal hastalik



Adrenal Venoz Orneklemenin
Degerlendirilmesi

* Tek tarafli otonomik aldosteron salgisi oldugunda kars1 taraftaki
adrenalde aldosteron salgilayan zona glomerulosa siiprese olur. Bu
nedenle de saglikli adrenalde aldosteron salgisi duisuktiir.

* Sentetik ACTH adenomun aldosteron salgisini selektif uyarmaktadir.
* Sag : Sol A/K oran >4 kat fark tek tarafli hastalik

« Sag : Sol A/K oran <3 kat fark bilateral hastalik

» Sag : Sol A/K oran 3-4 kat fark gri alan



Avs Basarisiz Oldugunda Ne Yapilabilir ?

« POSTUR STIMULASYONU TESTI;

* Aldosteron salgilayan adenomlar ayakta durma ile uyarilan Angiotensin 2 den
etkilenmezken Idiopatik adrenal hiperplazide Angiotensin 2 ile uyarilir.

* 4 saat ayakta durduktan sonra idiopatik adrenal hiperplazi olgularinin
%70’inde aldosteron dlizeylerinde %50 ve lzerinde artis izlenir.

e Postur stimulasyon testinin sensitivitesi cerrahi dogrulanmis aldosteron
salgilayan adenomu olan 246 hastanin oldugu bir calismada %85 olarak
saptanmistir.



Aldosteron Salgilayan Adenom Tanisina
Yardimci Biyokimyasal Bulgular

* Asagidaki dort bulgu Aldosteron algilayan adenom Iehine
1. Yas <50
2. Ciddi hipokalemi (K<3 mmol/L)
3. Aldosteron > 25ng/dL
4. Yiksek idrar Aldosteron atilimi (>30 ugr/24 saat)

* Tek tarafh tipik adenom ve hipertansiyonu olan hastada potasyum
diizeyinin K<3.5 ve hesaplanan GFR >100 olmas1 Aldosteron
salgilayan adenom 1¢in %100 spesifik

Stowasser M. Update in primary aldosteronism. J. Clin. Endocrinol. Metab. 2009;94(10):3623-3630
Case detection, diagnosis, and treatment of patients with primary aldosteronism: An endocrine society clinical practice guideline. J. Clin. Endocrinol. Metab. 2008;93(9):3266—3281.
Young WF. Primary aldosteronism: Renaissance of a syndrome. Clin. Endocrinol. (Oxf). 2007;66(5):607-618



Kime Genetik Test Onerelim ?

* Primer aldosteronizm ailevi varligi,
* 20 yasindan once tani alan dogrulanmis aldosteronizm
* 40 yas oncesi inme hikayesi olan aldosteronizm olgular



Cerrahi Tedavi

* Yasl <35 tek tarafl tipik adenomu saptanan, adenom tanisini
destekleyen gucli biyokimyasal bulgulari olan hastalarda adrenal
venoz drnekleme yapilmadan cerrahi yapilabilir. Ancak bu yaklasim
2016 ENDO guideline’ninda disuk kanit diizeyi ile onerilmektedir.

* Tek tarafli aldosteron salgilayan adenom ya da hiperplazide cerrahi
tedavinin basari orani %30-70 arasinda bildirilmektedir.

e 20 calismanin sonuclarinin derlendigi 694 hasta iceren bir
metaanalizde 5 yil sonunda halen normotansif olan hasta orani %70
olarak bildirilmektedir.

Outcomes after adrenalectomy for unilateral primary aldosteronism: an international consensus on outcome measures and analysis of remission rates in an international cohort. Lancet
Diabetes Endocrinol. 2017 September ; 5(9): 689-699.



Cerrahi Tedaviye Yanitsizlik Ya Da Kismi Yanit

* Ailede esansiyel hipertansiyon varligi

* Hipertansiyon stresinin uzunlugu

e Ileri yas

 Tedaviye yanitsizlik ya da kismi yanit esansiyel hipertansiyon ortaya
cikisi 1le aciklanmaktadir.

* Ailede hipertansiyon anamnezi olmamasi, hipertansiyon siiresinin
Syildan az olmasi preoperatif 2 ve daha az ila¢ kullaniyor olmak
preoperatif yliksek PAK/PRA orani, 1drarda yiiksek aldosteron atilimi
ve preoperatif spiranolaktona iy1 yanit ise cerrahi basariy1 6ngéren
parametrelerdir



Medikal Tedavi TR

Biomarkers to guide medical therapy in primary aldosteronism

Principal cell

\ g

( 4 \
- I —_
ECV/IV contraction W | ‘K\ HOMIE: MRA
{ BP/Hypertension | | ‘ | 4 Sodium
4 Glomerular hyperfiltration W W _— a= reabsorption
T Serum potassium
1 Alkalosis ‘ ‘

a-Intercalated cell

J Urinary excretion
of K* and H*
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Medikal Tedavi
Mineralokortikold Reseptor (MR) Antagonistleri

SPIRANOLAKTON

Non selektif MR antagonisti

MR affinitesi eplenerone gore daha guicli
25-50-100 mg tabletleri var

25 mg spiranolakton= 50 mg eplenerone
Tedaviye 12,5-25 mg/giin baslanir

400 mg/gin dozuna cikilabilir

Yan etkileri daha cok

Ucuz

EPLENERON

Yarismali ve selektif MR antagonisti

MR affinitesi spiranolaktona gore daha zayif
25-50 mg tabletleri var

25 mg spiranolakton= 50 mg eplenerone
Tedaviye 25 mg dozu ile baslanir

Sabah aksam kullanilir

Maksimum dozu 300 mg/gin

Yan etkiler daha az

Daha pahali



Konjenital Adrenal Hiperplazi
Hiperdeoksikortikosteronizm

* Hipertansiyon ve hipokalemi

* Genc¢ cocuklukta baslayan bulgular

* Aldosteron ve PRA dusuk
 11B-hidroksilaz eksikligi

 17a-hidroksilaz eksikligi
* Deoksikortikosteron ureten timorler



Endokrin Hipertansiyon

Hiperdeoksikortikosteronizm

Effects of Cortisol Synthesis Inhibitors on Adrenal Steroid Biosynthesis

Mineralocorticoid

A
Cholesterol - Pregnenolone

4
Progesterone
Y
11-Deoxycorticosterone
Y
Corticosterone
Y
18-OH-Corticosterone
v
Aldosterone

Glucocorticoid

-» 17-OH Pregnencione i’

|

A

» 17-OH Progesterone

!
N
11-Deoxycortisol
'D
v

Cortisol

Androgen

Dehydroepiandrosterone

c Y
i Androsterone

Y
Testosterone

A = cholesterol side-chain cleavage
(3beta-hydroxydehydrogenase and
deita-5, delta-4-iIsomerase)

B = 17-hydroxylase

C =17, 20-lyase

D = 11beta-hydroxylase
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Feokromositoma Paraganglioma FPGL

* FPGL prevalans: 1.5-1.6 /10 000

 Hipertansiyon hastalarinda prevalans 20-60 /10 000
 Adrenal kitle ile gelenlerde 500/ 10 000

« K=E

* Ortalama tan1 yas1:40

William F. Young Jr et al. Screening for Endocrine Hypertension: An Endocrine Society Scientific Statement Endocrine Reviews, April 2017, 38(2):103-122



Klasik tiriad

* Epizodik bas agrisi

* Terleme ATA K

* Carpinti

* Hastalarin %35 inde paroksismal hipertansiyon
* Her 10 hastanin bir1 asemptomatik



FPGL Tam Olasilig1 Skorlama
oLk By lPuan

Solukluk +1
Carpinti +1
Kalp hizi >85 +1 Skor > 3 olmasi1 PPGL sikligimin 5.8 kat arttirtyor
Tremor +1
Bulanti +1
BKI >30 kg/m? 1
BKI < 25 kg/m? +1

1.  Geroula A. Pheochromocytoma and paraganglioma: Clinical feature-based disease probability in relation to catecholamine biochemistry and reason for disease
suspicion. Eur J Endocrinol. 2019;181:409-20. DOI: 10.1530/EJE-19-0159.



FPGL kimlerde taranmali ?

HIPERTANSIYON TANI ve TEDAVI KILAVUZU
© Turkiye Endokrinoloji ve Metabolizma Dernedi - 2022

G

Hipertansiyonun yaninda basagrisi, asir1 terleme, ¢arpint1 gibi semptomlar
tanimlayanlar

Antihipertansif tedaviye direncli olgular

Malign hipertansiyonlu hastalar

Beta blokerler ile paradoksik hipertansif yanit gosterenler

Cerrahi girisimler sirasinda hipertansiyon saptananlar

MEN sendromlular veya ailevi feokromasitomalilar
Norofibromatozis veya Von Hippel Lindau saptananlar

Ortostatik hipotansiyonu olanlar

Adrenal insidentalomalar

10. Hipertansiyon / hipotansiyon ataklar1 olanlar

11. 40 yas alt1 olup sekonder hipertansiyon arastirilmasi gereken hastalar

© 00N O WN



FPGL 1¢1n tetkik 1steme endikasyonlari

* FPGL kliniginin spontan ya da tetikleyici nedenle goriilmesi

 Takatsubo kardiyomiyopatisi dahil olmak iizere kardiyovaskiiler olaylarin FPGL
klinigi ile birlikte goriilmesi

* Hipertansif olsun olmasin adrenal insidentalomanin dansitesinin > 10HU olmas1

« BKI <25 kg/m? olan diyabetikde katekolamin fazlalig1 semptomlari

* FPGL predispozan germline mutasyon olan gen tasiyanlarda

» Genetik ya da sendromik o6zellikleri olan ve FPGL germline mutasyon tasiyici
kisilerde

 Ailesinde FPGL saptanan kisilerde

Lenders JWM, Kerstens MN, Amar L, et al. Genetics,diagnosis, management and future directions of research of phaeochromocytoma and paraganglioma: A position
statement and consensus of the working group on endocrine hypertension of the European society of hypertension. J Hypertens. 2020;38:1443-56. DOI: 10.1097/
HJH.0000000000002438.



FPGL Tani Testler1

e Idrar fraksiyone metanefrinleri (metanefrin ve normetanefrin)
» Plazmada fraksiyone metanefrinleri (metanefrin ve normetanefrin)

* Plazma buz i¢inde tiipe alinmali buzda tasinmali soguk zincir
bozulmamali

* Her ki testinde sensitivite ve spesifiteleri yiiksek

Geroula A. Pheochromocytoma and paraganglioma: Clinical feature-based disease probability in relation to catecholamine biochemistry and reason for
disease suspicion. Eur J Endocrinol. 2019;181:409-20. DOI: 10.1530/EJE-19-0159.

William F. Young Jr et al. Screening for Endocrine Hypertension: An Endocrine Society Scientific Statement Endocrine Reviews, April 2017, 38(2):103-122



Tedavi

Cerrahi



Cushing sendromu

Cushing sendromu iyatrojenik olarak daha sik

Endojen Cushing insidansi yil bagina 1 milyon kiside birden az
Endojen Cushing prevalansi1 milyonda 40

20-50 yas arasi sik

K/E oram 5/1

Hipertansif popiilasyonda %0.5

Direncgli hipertansiyon olan popiilasyonda < %1

ACTH bagimsiz nedenler (adrenal, ektopik) %15

Tiim Cushing hastalarinin %75-80 inde hipertansiyon var

William F. Young Jr et al. Screening for Endocrine Hypertension: An Endocrine Society Scientific Statement Endocrine Reviews, April 2017, 38(2):103-122
Fernandez CJ et al. Endocrine Hypertension: The Urgent Need for Greater Global Awareness. touchREV Endocrinol. 2023 Nov;19(2):31-41.



Cushing Sendromu

Semptomlari

 Kilo alma %91

* Mensturyel diizensizlik %84
 Hirsutizm %81

* Psikiyatrik bozukluk %62

* Sirt agris1 %43

* Kas zayiflig1 %29

e Kirik %19

e Sac dokiilmesi%]13

Bulgular

* Obezite %97

* Pletora %94

* Aydede yiiz %88

» Hipertansiyon %75

* Kolay olusan cuiriikler 562
e Stria %56

 Proximal kas zay1flig1 %56
* Bilekte 6dem %50
 Hiperpigmentasyon %4













Cushing sendromunda hipertansiyon mekanizmasi

e DOC uretiminin artmasi

* Endojen vasokonstruktor olan epinefrin ve anjiotensin Il duyarliligin
artmasi

* Hepatik anjiotensinojen uretiminin artmasina bagl RAS aktivasyonu
* Artan kortizolin mineralokortikoid etkilerinin ortaya cikmasi

William F. Young Jr et al. Screening for Endocrine Hypertension: An Endocrine Society Scientific Statement Endocrine Reviews, April 2017,
38(2):103-122



Cerrahi

Medikal

* Pasireotide, kabergolin
* Metyrapon

« Ketokanazol

» Levoketokanazol

« Etomidat

« Mitotan

 Oslidrostat

Radyoterapi
Bilateral adrenalektomi

Cushing tedavi



Akromegall

 Prevalansi milyonda 40-70
» Akromegali hastalarinin %20-401nda hipertansiyon

* Mekanizma su tutulmasi ve ekstraseliiler voliim genislemesi

1983



Akromegali taramasi

 Tip 2 diyabetes mellitus
 Erken baslangicli ve progresif hizli ilerleyen arthroz

 Karpal tiinel sendromu + AKRAL B ﬁ Y U ME

 Hiperhidrosis
 Hipertansiyon

Tarama testi 1GF-I



Hipotiroidizm

* Asikar hipotiroidi % 0.3-0.4

 Subklinik hipotiroidi % 4.3-8.5

« Sistemik vaskiiler direncin artmasi ve ekstraseliiler voliimiin genislemesi
* Diisiik nabiz basinci ve kardiyak output

« Diyastolik hipertansiyon

* Diyastolik hipertansiyonu olanlarin %1 inde hipotiroidiye bagli hipertansiyon
« ST4 ve TSH bak

* Levotiroksin ile asikar hipotiroidinin diizeltilmesi hastalarin 2/3 iinde tansiyonu diistiriir
1/3 linde ise normalize eder

William F. Young Jr et al. Screening for Endocrine Hypertension: An Endocrine Society Scientific Statement Endocrine Reviews, April 2017, 38(2):103-122



Bulging,
reddened

Hipertiroidi

* Prevalansi %0.5-1  Tasikardi
 Prevalans ileri yaslarda %2 * Yiiksek kardiyak output
» Kadinlarda sik

e Artmis atim volimii

Metabolik aktivitenin artmasi

_ * Azalmis periferik vaskuler direng
Katekolaminlere duyarlilik artis

* ARTMIS SISTOLIK BASINC

BETA BLOKERLER KULLANILABILIR
ASIL TEDAVISI HIPERTIROIDININ KALICI OLARAK DUZELTILMES]I




Hiperparatiroidi

Prevalansi kadinlarda %0.2 iken erkeklerde e Poliuri

%0.09

Primer hiperparatiroidilerin %210-60 mnda * Polidipsi
hipertansiyon « Bébrek tas!
Hipertansiyonda primer hiperparatiroidi verisi

yok kisitls * Osteoporoz
Hipertansiyonun mekanizmasi agiklanmamais e Kabizlik

Hiperkalsemiye bagh renal yetersizligin -
hipertansiyonda rolii olabilir * Peptik tlser

William F. Young Jr et al. Screening for Endocrine Hypertension: An Endocrine Society Scientific Statement Endocrine Reviews, April 2017, 38(2):103-122



MESAJ

* Endokrin hipertansiyon sanildigi kadar nadir degil
 Dikkatli bir klinisyen taniy1 koyabilir
* Taninin konmasi kalici tedavi saglayabiliyor hatta hayat kurtariyor

* Altta yatan nedenin tedavisi hipertansiyonun medikal tedavisine gore
renal, kardiyovaskuler ve serebrovaskuler olaylari daha ¢ok azaltiyor
hatta ONLUYOR.



