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Priciny sekundarni hypertenze

Guidelines ESH 2023

Mid aortic syndrome
Coarctation of aorta
Renal parenchymal disease
Renovascular hypertension — Fibromuscular dysplasia

Renovascular hypertension — Atherosclerotic disease

1-12 yrs 13-18 yrs 19-40 yrs 41-65 yrs > 65 yrs
Age

Monogenic disorders Cushing's syndrome
Pheochromocytoma and paraganglioma

Primary aldosteronism

Mancia G, et al. ] Hypertens 2023;41:1874-2071.

Americka guidelines 2025

Pri¢ina Frekvence (%)
OSA 25-50
Chronické onemocnéni ledvin 14
Primérni hyperaldosteronismus 5-25
Léky nebo alkohol 2-20
Renovaskularni 0,1-5
Hypotyreoza <1
Hypertyredza <1
Feochromocytom/sympaticky paragangliom | <0,6
Koarktace aorty (nebo aortické syndromy) | 0,1
Cushinguv syndrom 0,1
Primarni hyperparatyreoza vzacne
Kongenitalni adrenalni hyperplazie vzacne
Syndromy nadbytku mineralokortikoida vzacne
Akromegalie vzacne

Jones DW, et al. Hypertension 2025,;82:e212—e316.




* anamneéza
* pacient neodpovida profilu ,,bézného” hypertonika
* podrobna analyza vsech uzivanych substanci

e klinické vysetreni

* [aboratorni a pristrojova vysetreni

* s vekem pravdépodobnost zachytu sekundarni hypertenze klesa

e chybéni odpovédi na |éCbu (rezistentni hypertenze) muze byt
vedoucim priznakem sekundarni hypertenze



Obstrukcni spankova apnoe

Nadmeérna denni spavost a inavnost, chrapani, apnoické pauzy

Lécba CPAP je spojena se zlepSenim klinickych obtizi, ne vSak s vyraznym poklesem hodnot TK

24hSBP
Normal weight (BMI=25) B Obese (BMI=35) c CPAP - -3.13 (-5.10~1.66)
MAD 1 -3.61 (-10.26~3.14)
ACEIARB —_— -6.68 (-11.50~-1.88)
RDN —— -9.03 (-14.89~-3.03)
+Tongue size MRA —_— -6.67 (-11.77~1.91)
Neck fat NSO —— 0.09 (-5.564~5.66)
B-blocker <5 -7.91 (-22.06~6.71)
cce ——— -4.89 (-13.34~3.36)
24hDBP
Fatty liver ACEI/ARB —_— -3.08 (-7.50~1.31)
cce e -4.99 (-11.14~1.27)
CPAP - -2.88 (-4.46~-1.55)
MAD e -2.22 (-7.96~3.54)
Subcutaneous —\- Subcutaneous MRA — -7.98 (-12.23~-4.15)
fat \ fat NSO —— -0.06 (-4.58~4.25)
Moderate risk for OSA RDN —_— -4.90 (-13.90~3.95)
Low cardiometabolic risk Moderate cardiometabolic risk High cardiometabolic risk B-blocker ————— -7.58 (-18.75~3.54)

Tasali E, et al. Circ Res 2025;137:764—787.

Kou C et al. J Hypertens 2022;40:1071-1084.




Etiologie sekundarni
hypertenze u mladych

Young hypertensive adults € 40 years old

Secondary

Hypertension

Primary
Aldosteronism

Renovasaular

Primary
Hypertension

de Freminville JB, et al. Hypertension 2024,81:2340-23489.

Univariate Multivariate
Factors OR | P OR ‘ P
Male sex 0.61 <0.001 0.50 <0.001
(0.51-0.74) (0.35-0.70)
Age at diagnosis 1.01 0.105
of HTN, y (1.00-1.03)
Familial history of 0.59 <0.001 0.57 0.003
HTN (0.49-0.71) (0.41-0.81)
Current smoker 1.02 0.878
(0.83-1.25)
Diabetes 1.55 0.045 213 0.045
(1.01-2.34) (1.02-4.48)
Dyslipidemia 0.97 0.808
(0.75-1.25)
BMI =25 kg/m? 0.70 <0.001 0.74 0.097
(0.57-0.85) (0.52-1.05)
Office systolic BP | 1.00 0.105
(1.00-1.01)
Office diastolic BP | 1.00 0.067
(1.00-1.01)
Out-of-office 1.00 0.126
systolic BP (1.00-1.01)
Out-of-office 1.00 0.209
diastolic BP (1.00-1.02)
No. of antihyper- 1.90 <0.001 2.21 <0.001
tensive drugs =2 (1.57-2.31) (1.58-3.08)
BP <160/100 0.83 0.093
mm Hg, n (%) (0.68-1.03)
BP =180/110 1.29 0.133
mm Hg, n (%) (0.92-1.78)
Resistant HTN 1.70 < 0.001
(1.27-2.27)
Potassium <3.5 0.32 <0.001 3.57 <0.001
mmol/L (0.26-0.41) (2.50-5.26)
eGFR <60 mL/ 2.44 <0.001
min (1.61-3.70)
ACR =30 mg/ 1.07 <0.001
mmol (1.03-1.11)




Primarni hyperaldosteronismus

Signs and symptoms

* Mostly asymptomatic

» Spontaneous or diuretic-
provoked hypokalaemia

- AF
» Disproportionate HMOD

* Muscle weakness and tetany

* Adrenal incidentaloma

» Family history of primary
aldosteronism, early onset
hypertension and/or stroke

Primary aldosteronism

Diagnosis

« Aldosterone-renin ratio (ARR)

» Confirmatory tests (e.g. saline
suppression test)

» Adrenal vein sampling or
functional imaging

» Genetic testing

A .’l Pathophysiology

* Aldosterone-producing
adenoma

« Bilateral hyperplasia
« Familial forms due to
germline mutations

Treatment

» Medical: mineralocorticoid
receptor antagonists

« Surgical: unilateral
adrenalectomy

* Unavnost a nevykonnost

* nykturie

\ @ESC—
McEvoy JW et al. Eur Heart J 2024,45:3912-4018.



Skupiny pacientu, nichz je vhodné zvazit screening PA (néktera Guidelines dnes
doporucuji screening PA u vSech hypertoniku)

Skupina Doporuceni, zda Komentar
provest screening PA
Rezistentni Ano Prevalence PA stoupa se zavaznosti arterialni hypertenze. U starSich pacienta

hypertenze/hypertenze 3. stupné

s prevazujici 1zolovanou systolickou hypertenzi vsak screening neni nutny

Hypokalemie (spontanni a Ano Prevalence PA stoupa se zavaznosti hypokalemie: 28% u K*<3.7 mmol/l a skoro

diuretiky indukovana) 90% u K'<2,5 mmol/l

Hypertenze u mladych (<40 let) | SpiSe ano Nejsou k dispozici data, prokazujici zvySenou prevalenci/benefit ploSného
screeningu u mladych pacienti s hypertenzi. Screening podporuje hypokalemie ¢1
zavaznéjsi hypertenze

Incidentalom nadledviny Spise ano Prevalence PA je cca 2-5%. Screening podporuje predevsim zadvaznost arterialni
hypertenze nebo hypokalemie.

PA v rodinné anamnéze/casna Ano Jen u mladych, prvostupnovych ptibuznych s hypertenzi

CMP

Fibrilace sini SpiSe ano Vhodny u jinak nevysvétlitelnych fibrilaci sini (bez strukturalniho srde¢niho
onemocnéni nebo jinych pti¢in jako napt. hyperthyreosa)

Syndrom obstrukcni spankové Ne Duvodem pro screening pro PA by méla byt hypokalemie/zavaznost arterialni

apnoe, obezita hypertenze

Stredné tézka hypertenze SpiSe ano Jen u hure kompenzovatelné hypertenze

Lehka arterialni hypertenze Ne Nejsou zatim k dispozici data, ktera by podpotila ploSnych screening PA u lehké

hypertenze

CMP, cévni mozkova piihoda, PA, primarni hyperaldosteronismus.




Asoclace PA a OSA

Studies Estimate (95% C.I.) Ev/Trt

Di Murro 2010 0.340 (0.212, 0.467) 18/53

Wang 2017 0.164 (0.140, 0.189) 146/888 ! ——

Ruhle 2018 0.107 (0.057, 0.156) 16/150 -

Buffolo 2019 0.089 (0.050, 0.128) 18/203 —-—‘—

Conroy 2022 0.005 (0.003, 0.007) 22/4751 . '

Turcu 2022 0.123 (0.105, 0.140) 159/1297 ——-l—

Heizhati 2023 0.132 (0.119; 0.145) 339/2564 | ——

Liu 2023 0.062 (0.056, 0.068) 381/6124 L |

Overall (1*2=99.29 % , P< 0.001) 0.112 (0.068, 0.157) 1099/16030 —E
[ - T T 1
0.1 0.2 03 04

Proportion

Sheu JY, etal. J Clin Endocrinol Metab 2024,;109:2681-2691.



Time )
Newly Detected OR Worsening
Hypertension

N Renovaskularni hypertenze

Initiate and Advance BP Rx to
goal and f/u renal function

? ¢ N ? Clinical populations
Fibromuscular Dysplasia: Resistant Hypertension:

Young- Age < 55 years BP > 130/80 mmHg despite Unilateral renal artery stenosis with characteristic syndromes (see below)
Pediatric- Mid-aortic syndromes 3 drugs including a diuretic . . . - .
Pregnancy OR Fibromuscular dysplasia with hypertension
> 4 drugs L. . .
High-risk clinical syndromes
¢ Rapidly progressive hypertension®
Including:
2 -eGFR < 60 mL/min/1.73m? Rapidly declining estimated glomerular filtration rate*
-] and/or
o ~"High Risk” syndrome Flash pulmonary edema*
Q_) (see Table 2)
c_ v ¢ Bilateral renal artery stenosis with progressive loss of renal functional mass
c
{8' Single native kidney renal artery stenosis
(9] Renovascular Evaluation: o
= -Duplex ultrasonography o Bhalla V et al. Hypertension 2022;79:e128-e143.
(0] -CTA/MRA é_"
= -Angiography ) n 2
toa
?
High-grade Renovascular Disease: < PriCina absence efektu invazivni |éCby
-Favorable features (see Table 2) 4 s — . 4 .
(e.g. recent onset, younger age, FMD, lack of proteinuria) renovaskularnl hypertenze - ISChemICka nefropatle

Renal Revascularization:
-FMD: PTRA
-Atherosclerotic Renovascular Disease: PTRA + Stent
-Complex Disease: Surgical Reconstruction

—




Feochromocytom a paragangliom - stavy, u nichz by meéel byt proveden screening

Priznaky a projevy typické pro PPGL, a to jak spontanni, tak i indukované

Kardiovaskularni pfihody (v¢etné Takotsubo kardiomyopatie) s pfiznaky/projevy typickymi
pro PPGL (kardiovaskularni prihoda muze byt i prvni prezentaci)

Incidentalom nadledviny (s nebo bez hypertenze) s denzitou > 10 HU

Hubeni pacienti (BMI < 25 kg/m™?) s diabetes mellitus 2. typu s nebo bez pfiznaki/projevi
typickych pro nadbytek katecholamint

Nosici zarodecnych mutaci jednoho z gent spojenych se vznikem FEO a PGL

Priznaky naznacujici pritomnost jednoho ze syndromu spojenych se vznikem FEO a PGL

Pozitivni anamnéza nebo pritomnost FEO/PGL v rodiné

- sympatické paragangliomy byvaji velmi Casto diagnostikovany az po operaci

than in those without PPGL [17]. It should be emphasized
that a diagnosis of PPGL should be also considered in the
differential diagnosis of incidentally discovered retroperi-
toneal masses, especially when some features of catechol-
amine excess are present.

Lenders JWM et al. J Hypertens 2020,38:1443-1456.



Feochromocytom a paragangliom - stavy, u nichz by meéel byt proveden screening

Priznaky a projevy typické pro PPGL, a to jak spontanni, tak i indukované

Kardiovaskularni pfihody (v¢etné Takotsubo kardiomyopatie) s pfiznaky/projevy typickymi
pro PPGL (kardiovaskularni prihoda muze byt i prvni prezentaci)
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m valna vetsina pacientu se zachvatovitymi obtizemi, u nichz —
L . 7V V4 V4 [ /’

ty; j& pomysleno na PPGL, nema potvrzeny PPGL — jedna se o

Nc Uzkostné stavy

Priznaky naznacujici pritomnost jednoho ze syndromu spojenych se vznikem FEO a PGL

Pozitivni anamnéza nebo pritomnost FEO/PGL v rodiné

- sympatické paragangliomy byvaji velmi Casto diagnostikovany az po operaci

than in those without PPGL [17]. It should be emphasized
that a diagnosis of PPGL should be also considered in the
differential diagnosis of incidentally discovered retroperi-
toneal masses, especially when some features of catechol-
amine excess are present.

Lenders JWM et al. J Hypertens 2020,38:1443-1456.



Etiologie tumoru, které byly zjisténa jako incidentalomy nadledviny (=uzel >1 cm)

Etiologie Prevalence meziincidentalomy

nadledvin
Adrenokortikalni adenom nebo makronodularni bilateralni 80-85 %
hyperplazie
e afunkeni 40-70 %
e mirna autonomni sekrece kortizolu 20-70 %
e primarni hyperaldosteronismus 1-4 %
e zjevny Cushingtv syndrom 1-4 %
Dalsi benigni tumory
e myelolipom 3-6 %
e cysta a pseudocysta 1%
¢ ganglioneurom 1%
¢ Schwannom <1%
e krvaceni <1%
Feochromocytom 1-5%
Adrenokortikalni karcinom 0,4-4 %
Dalsi maligni tumor (z valné vétsiny metastazy) 3-7 %

Tabulka je vytvorend ze 14 studii, které ale mély rGizna kritéria pro stanoveni hormondlni nadprodukce. VSechny
studie mohly byt zatizeny riiznym druhem chyb.

- incidence incidentalom( nadledvin stoupd s vékem —az 10% nad 70 let
- vice nez 2/3 PPGL je diagnostikovano ndhodné



/aver

S ohledem na prevalenci primarniho hyperaldosteronismu by nasi pozornost mely
upoutat rezistentni hypertenze a hypokalemie

* Pravdépodobnost sekundarni hypertenze zvysuje nizky vék, zenské pohlavi a nizsi
hmotnost

e Dukladna anamnéza a analyza subjektivnich obtizi mUze napomoci identifikaci
sekundarni hypertenze

* Feochromocytom je velmi vzacny a je dnes veétSinou diagnostikovan jako nahodné
zjistény tumor nadledviny

* Na renovaskularni hypertenzi bychom méli myslet u starSich pacientu jen v
pripadé flush edému nebo u rychlého poklesu renalni funkci, typicky po podani
blokatoru RAAS



Dékuji Vam za pozornost

(tzeli@Ifl.cuni.cz, hypertenze@vfn.cz)




