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Sekundarni hypertenze

Cca 5-10% vsech hypertenzi: 100-200 000
osob v CR?

Casto zavazna/rezistentni hypertenze
Casty vyskyt subklinického organového

poskozeni, metabolické zmény
Vysoka celkova i KV mortalita



Tezka rezistentni hypertenze

TK za 24 hodin 175/86 mm Hg a TF 76/min. Denni TK 182/90 mm Hg a

TF 78/min. Noc¢ni TK 168/78 mm Hg a TF 73/min.



PriCiny sekundarni hypertenze?

Endokrinni: prim. aldosteronismus, hyperkortizolismus,
feochromocytom, reninom, prim. Hyperparatyreoza?,
akromegalie?

Renalni :

renovaskularni- vyznamna stenoza(y)

renalni tepny
renoparenchymové- polycystoza, chron. pyelonefritidy, GN,
diabeticka nefropatie

Sy spankové apnoe
Léky indukovana hypertenze
Hypertenze v téhotenstvi
(gestacni hypertenze)
Koarktace aorty



Hypertenze navozena leky

e
Prevazujici Skupina latek Poznamka NavrZena lécba

mechanizmus

V4

vSeni intravaskularniho objemu Diuretika + dalsi 1é¢ba

Nesteroidni Snizuji syntézu prostaglandint E2 a 12, BKK
antirevmatika ¢imz zabranuji vazodilataci a exkreci sodiku diuretika opatrné: mohou vyvolat
zejména piroxicam, ibuprofen, naproxen nebo zhorsit rendlni insuficienci

Nesteroidni antirevmatika mohou
snizit antihypertenzni u¢inek
blokatorti RAS a betablokatorti
Pohlavni hormony zvySuji sekreci angiotenzinu II a blokatory RAS
aldosteronu; prohypertenzni u¢inek
estrogend a progestinl pfitomen jen
premenopauzalné
Kortikosteroidy  aktivuji mineralokortikoidni receptory; blokatory RAS, event. antagonista

ucinek zavisly na davce mineralokortikoidnich receptorti

7 7 we

Sympatikomimeticky uéinek
Dekongestiva

stimuluji alfa-1-adrenergni receptory

vétSinou nevyzaduje specialni 1éCbu
fenylefrin, pseudoefedrin
Kofein zvysuje uvoliovani katecholaminii vétSinou nevyzaduje specialni 1éCbu

Kokain zabranuje odbourdvani noradrenalinu blokatory RAS, BKK
pozor na izolované podavani
betablokatoru — vede ke stimulaci
alfa-adrenergnich receptort
Psychostimulancia zvySuji presynapticky obsah noradrenalinu  blokatory RAS, BKK
v nervovych zakoncenich: metylfenidat,
dextroamfetamin
Antidenpresiva 7vvSuii hladinu noradrenalinu blokatorv RAS BKK



Hypertenze navozena leky

Prevazujici
mechanizmu
S

Skupina latek

Prima vazokonstrikce

Riizny

Inhibitory
kalcineurinu

Inhibitory
VEGF*

Dietni doplnky

Erytropoetin

Alkohol

Poznamka NavrzZena lééba

snizuji produkci oxidu dusnatého blokatory RAS, BKK
cyklosporin, v mensi mife takrolimus u nemocnych po transplantaci
ledvin BKK

snizuji produkci oxidu dusnat¢thoa  blokatory RAS, BKK
stimuluji receptory endotelinu 1
(napft. bevacizumab)

stimuluji alfa-1-adrenergni receptory vétSinou nevyzaduje specialni
(efedra), navozuji zvySenou syntézu  1écbu

kortizolu (1€koftice), snizuji
biologickou dostupnost
antihypertenziv

zvysSuje intravaskuldrni objem, bézna antihypertenzni 1é¢ba,
viskozitu krve, aktivuje RAS, zvySuje zvazit klickova diuretika,
produkeci endotelinu 1 ultrafiltraci

stimuluje sympaticky nervovy bézna antihypertenzni 1écba
systém, aktivuje RAS, zvySuje objem

cirkulujicich tekutin




Nejcastéjsi priciny sekundarni
hypertenze?

e Primarni aldosteronismus: 4-5%
e Renovaskularni hypertenze: 3%
e Syndrom spankové apnoe: ??



Primarni (hyper)aldosteronismus (PH)

n Idiopaticky hyperaldosteronismus (IHA) (bilateralni
hyperplazie): 50-70%

= Aldosteron-produkujici adenom (APA)
(Connuy sy): 30-40%

e Unilateralni hyperplazie 5-10%

* Familiarni hyperaldosteronismus (FH)- typ I-
dexametazon supresibilni — velmi vzacny

e FHII. Typu — vyskyt IHA/APA v rodinach - vzacny
e FHIIIL Typu —velmi vzacny
e Karcinom (vzacny)



Prevalence PH v zavislosti na
vysi TK/stupni hypertenze
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Klinické znamky PH

- Stredné tézka az tézka hypertenze
- Hypokalemie jen u cca 40-60% pripadu!!!, u
zbyvajicich je K+ v dolni tretine normy

- Zvysena kaliureza, mirna hypernatremie,
metabolicka alkaloza u tezsich forem spojenych s
tezkou hypokalemi

- Castéjsi KV komplikace

- Neuromuskularni priznaky (Castejsi u vyznamne
hypokalemie)

= Nejsou zadné typické zmeny pri fyz. vys.



KV prihody a subklinické organové poskozeni u
PA a esencialni hypertenze (EH)

PA EH p- hodnota
(n=124) (n = 465) (95% interval
spolehlivosti)
Atrial fibrillation 7,3% 0,6% 121 (3,2 - 45,2) <0,0001
Myocardial infarction 4,0% 0,6% 6,5(15—-27,4) <0,005
Stroke 129% 3,4% 4,2 (2,0 - 8,6) <0,001
Left ventricle 32% 14% 29(18-45%) <0,001
hypertrophy
(ECHO)
Left ventricle 32% 24% 1,6 (1,1 - 2)5) <0,05
hypertrophy (Ecg)

Milliez etal. J Am Coll Cardiol 2005;45:1246



Laboratorni znamky PH

» PotlaCeny renin /plasmaticka reninova
aktivita

« ZvySeny (nebo alespon hrani¢né vyssi)
aldosteron v s¢ru a v moci

« ZvySeny pomg¢r aldosteron/renin —nejlepsi
pro skrinink



Screening

ARR ABNORMAL

PRA ABNORMAL

1

ALDO ABNORMAL

ONSET OF AUTONOMOUS
ALDO PRODUCTION

Gordon RD. et al: World J Surg, 2001, 25, 941-947




Potvrzeni dg.primarniho
hyperaldosteronismu

e supresni testy:

v - nejrozsirené;si,
velmi dobra a tésna korelace s
fludrokortizonovym testem
hodnoty aldosteronu po FR pod 50 pg/ml
vylucuji dg PH, hodnoty nad 100 pg/ml-
potvrzeni dg.

v - presné;jsi,
ale zatézujici (4-denni) a rizikovy



Diameter of APA
in the PAPY Study

® & @

<10 mm

10 — 20 mm > 20 mm

15



Morfologlcka dlagnos’rlka PH

Lokalizaéni":

+ CT (MRI) nadled

* separované sbéry z
adrendlnich zil




Indikace pacientu s PA k adrenalektomi

u pacientt s verifikovanym laboratornim obrazem PA, kteri souhlasi s operaci a

nemaji kontraindikace, je nutné provést vySetireni k lokalizaci zdroje
nadprodukce aldosteronu (vyjimkou jsou pacienti do 45 let s jasnym obrazem

unilat. adenomu na CT= 1,5 cm a hypokalemii <3,0):
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separované odbéry aldosteronu

z nadledvinnych zil

- slozita kanylace pravé nadledvinné zily
- rychlé stanoveni kortizolu


http://radiographics.rsnajnls.org/content/vol21/issue4/images/large/g01jl21g10x.jpeg

Terapie PH

1) Operaéni: laparoskopickd adrenalektomie po predchozi
alespon”4 -tydenni farmak. IéC¢bé- unilateralni adenomy
(Conntv

sy/hyperplazie
2) Medikamentdzni- idiopaticka
forma, familiarni formy
- spironolakton (eplerenon)
- thiazidova diuretika
- blokatory kalciového kandlu
kombinace ¢asto nutnosti




(a) Baseline Viaek 4
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A double-blind,
randomized study
comparing the
antihypertensive effect of

eplerenone and
spironolactone in patients
\ - . ' ' with hypertension and
o evidence of primary
aldosteronism.

—&— Eplerenone (N = 63)
il Spironaolactone (N = 69)

Adjusted mean change from baseline
in seDBP (mmMHg)
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| Parthasarathy, J Hypertension 2011
a) Mean change from baseline in DBP at each time point, *Statistcally significant diference versus spironofactone at P= 0,011, **P < 0,001 ~ ~
b) Mean change from baseline in SBP at each time point. **Statistically significant difference versus spironolactone (P < 0.001)

% of patients responding to study
Jood e medication — A

Week 4 20U 1 Z29.970) 3T (44,99 0.080
Week 8 24 (35.3%) 49 {71.00) <0.001
Week 12 31 (45.8%) 53 {75.4%) 0.001
Week 16 endpont 32 (47.1%) 47 (68.1%) 0022

" Two-sided test of treatment déference, based on Cochran—-Mantel - Haensze! test (row mean score). stratdied by centre.




Renovaskularni hypertenze: definice

 Renovaskularni hypertenze- vysoky krevni tlak
vyvolany ischemii ledvin
e Hemodynamicky vyznamna stenoza:
v 1] 270-75% zuzeni cévniho lumen
v 2/ nebo vice nez 50% zuzeni cévniho lumen
s poststenotickou dilataci

AS léze —cca 90%- ostialni

FMD —cca 10 %-perifernéjsi lokalizace- u deti, mladsich
osob



Definice/terminologie

 Renovaskularni hypertenze

 Renovaskularni onemocnéni- jakékoliv postizeni
renalnich tepen bez ohledu na stupen stenozy
(hypertenze, normotenze)

e Ischemicka nefropatie- vyznamné bilateralni
postizeni renalnich tepen s renalni dysfunkci anebo
jednostranné postizeni u jediné funkcni ledviny s
renalni dysfunkci



Prevalence of artery stenosis at the time of cardiac
catheterization

Table 1 Prevalence of renal artery stenosis at the time of cardiac catheterization.

Study Numberof AnyRAS RAS > 50% Bilateral
patients (n) (%) (%) RAS (%)

Jean et al. (1994)'3 196 33 18 NR
Weber-Mzell et al. (2002)'4 177 25 11 8
Harding et al. (1992)1° 1,302 15 36
Rihal et al. (2002)'® 297 34 19 4
Vetrovec et al. (1989)"/ 116 29 23 29
Aqel et al. (2003)'13 90 NR 28 10
Mean values NA 30.2 19.0

Abbreviations: NA, not applicable; NR, not reported; RAS, renal artery stenosis.

White CJ and Olin JW (2009) Diagnosis and management of atherosclerotic renal artery stenosis: improving
patient selection and outcomes
Nat Clin Pract Cardiovasc Med doi:10.1038/ncpcardio1448



Podezreni na renovaskularni hypertenzi

Doplerovské vys. renalnich tepen

/\

pozitivni negativni
CT angio & MR opakovat stejné vyS. za 4 m.
pozitivni

renalni arteriografie

ESH Scientific Newsletter 2007, 8, No 5



Méreni indexu renalni vaskularni
rezistence (RI) a lécba RVH?

e RI> 0,80: zavazné parenchymové postizeni ledvin
a maly benefit z 1éCby stran ovlivnéni TK a zlepSeni
ledvinnych funkeci

ESH Scientific Newsletter 2007, 8, No 5



Morfologicka diagnostika

=5

Conventional Angiography of RAS

Conventional angiography of FMD
H. Haller 2009

CT angiography of ARAS



Lécebné pristupy

e Konzervativni- farmakologicka 1écba- ACEI/AT1-
blokatory + diuretika/+ ev. dalsi antihypertenzni
lécba dle potreby/, statiny?, antiagregacni terapie?

e Revaskularizacni techniky
a/PTRA (se stentem)

b/ angiochirurgie



Delta BP (mm Hg)

RH problémy léCby: revaskularizace —
,what you expect and what you get*

Systolic

Diastolic

N

O Observational Series
n=1058

B Prospective Series
n=210




Results of PTRA

AS lesions FMD lesions

Normalisation 199 50%
of BP

Improvement  51% 42%
in BP control

Failure 30% 8%

Sttibrna et al, Hypertenze 2007, Triton




Farmakologicka lécba versus PTRA?

Tri studie nenalezly signifikantni benefit angioplastiky bez ¢i se stentem
oproti farmakologicke 1écbé

van Jaarsfeld B, Krijnen P, Pieterman H ef al. The effect of balloon angioplasty on hypertension
in atherosclerotic renal-artery stenosis. N Engl J Med 2001; 342: 1007

Plouin PF, Chatellier G, Darne B et al. Blood pressure outcome of angioplasty in atherosclerotic
renal artery stenosis: a randomized trial. Hypertension 1998; 31: 823

Webster J, Marshall F, Abdalla M et al. Randomised comparison of percutaneous angioplasty vs
continued medical therapy for hypertensive patients with atheromatous renal artery stenosis. J
Hum Hypertens 1998; 12: 329

Ale: dvé meta-analyzy téchto studii, kazda zahrnovala 210 pacientu,
nalezly signifikantnéjsi snizeni TK po PTRA oproti medikamentosni 1é¢bé!!

Nordmann AJ, Woo K, Parkes R et al. Ballon angioplasty or medical therz(lipy for hypertensive
patients with atherosclerotic renal artery stenosis? A meta-analysis of randomized controlled

trials. Am J Med 2003; 114: 44

Ives NJ, Wheatley K, Stowe RL ez al. Continuing uncertainty about the value of percutaneous
revascularization in atherosclerotic renovascular disease: a meta-analysis of randomized trials.
Nephrol Dial Transplant 2003; 18: 298



ASTRAL study

A Reciprocal of Serum Creatinine
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Creatinine
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18 24 30 36

Months since Randomization

No. of Patients
Revascularization 403 349 336 329 263 191

Medical therapy 403 363 347 343 272 183

B Serum Creatinine
Medical therapy

I
Revascularization

Serum Creatinine
(umol/liter)

T T 1 T

18 24 30 36

! Months since Randomization
No. of Patients

Revascularization 403 349 336 329 263 191
Medical therapy 403 363 347 343 272 183




ASTRAL study

A Systolic Blood Pressure
]60—|
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Systolic Blood
Pressure (mm Hg)
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5 Months since Randomization
Number of Patients

Revascularization 385 346 332 257 197
Medical therapy 388 361 350 264 178

B Diastolic Blood Pressure
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Medical therapy

Diastolic Blood
Pressure (mm Hg)
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. Months since Randomization
Number of Patients

Revascularization 384 344 330 256 197
Medical therapy 388 361 349 262 178




ASTRAL study

A First Renal Event
100
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30+
70~
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50+
40—
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Medical therapy
20
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Patients with Renal Event (%)

O

10— : Revascularization

T T T
O 2 3 4

Years since Randomization

No. at Risk
Revascularization 403 236 157
Medical therapy 403 233 145
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B First Cardiovascular Event
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Revascularization

30+
20+
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O

Patients with Cardiovascular
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T
0 3
Years since Randomization

No. at Risk
Revascularization 403 200 133
Medical therapy 403 194 118




ASTRAL study

Overall Survival (%)

No. at Risk
Revascularization
Medical therapy

Revascularization
-‘\.\’

.

—
B

Medical therapy ™

403
403

1 |

2 3

Years since Randomization

257 178
248 165




Coral study: renovascular hypertension

Table 2. Clinical End Points.*

Stenting plus  Medical Therapy
Medical Therapy Only Hazard Ratio
End Point (N=459) (N=472) (95% Cl) P Value

no. (%)

Primary end point: death from cardiovascular or renal causes, stroke, myocar- 161 (35.1) 169 (35.8) 0.94 (0.76-1.17) 0.58
dial infarction, hospitalization for congestive heart failure, progressive
renal insufficiency, or permanent renal-replacement therapyf

Components of primary end pointi:
Death from cardiovascular or renal causes
Stroke
Myocardial infarction
Hospitalization for congestive heart failure
Progressive renal insufficiency
Permanent renal-replacement therapy
Secondary clinical end points|

Death from any cause . (16.1) 0.80 (0.58-1.12)
Death from cardiovascular causes . 5 (9. 0.89 (0.58-1.36)

Stroke : 3 (4. 0.68 (0.36-1.28)

1.09 (0.70-1.71)
Hospitalization for congestive heart failure : 39 (8.3) 1.00 (0.64-1.56)

5)

Death from renal causes . 1(0.2) 1.89 (0.17-20.85)
9)
)

Myocardial infarction . 37 (7.8

Progressive renal insufficiency ’ 89 (18.9) 0.86 (0.64-1.17)
Permanent renal-replacement therapy - 8 (1.7) 1.98 (0.85-4.62)

NEJM, November 2013, 18




CORAL study: renovascular hypertension

Stent plus medical therapy

Medical therapy alone

Event-free Survival (%)

Hazard ratio with stenting, 0.94 (959 CI, 0.76—1.17)
P—0.58 by log-rank test

1 I

2 3
Years from Enrollment

No. at Risk
Medical therapy 472 314 214

alone
Stent plus medi- 459 318 224

cal therapy

Figure 2. Kaplan—Meier Curves for the Primary Outcome.

Survival curves are truncated at 5 years owing to instability of the curves
because few participants remained in the study after 5 years.

NEJM, November
2013, 18




Soucasné indikace pro endovaskularni
revaskularizaci
u AS stenozy renalni tepny

 Vyznamna stenoza renalni tepny (= 70%) solitarni
ledviny

e Vyznamna stenoza (= 70%) jedno €i oboustranna-+
rezistentni hypertenze /zejména pri soucasném
vyskytu:

- progresivni zhorsSovani renalni funkce(pl.kreat.

150 umol/l
- opakované plicni edémy
- Chronické srdecni selhani s opak. dekomp.



Pritomnost renovaskularni hypertenze

/\
[ et

Dobra kontrola TK Spatna kontrola

Farvmakol.l. bez progrese ren. insuff. TK
a/nebo PTRA bez stentu 7 S prigresi
ren.insuff.

PTRA se stentem
event. bypass

Farmak. Lécba
Kontroly a 4 m

ESH guidelines -Newsletter



Obstructive sleep apnea sy




Definitions: OSA

e Severity of OSA measured as the apnea-
hypopnea index (AHI)

 Apnea - cessation of airflow for at least 10
seconds

« Hypopnoea - one of three features:
— substantial reduction in airflow (>50%)
— moderate reduction in airflow (<50%) with
desaturation (>3%)
— moderate reduction in airflow (<50%) with
electroencephalographic evidence of arousal



Definitions: OSA

* Disease severity: AHI (apneas & hypopneas
/ hr)
— <5 normal, 5-15 mild, 15-30 moderate, >50
severe



Extraordinarily high prevalence of unrecognized

sleep apnea in drug-resistant hypertension
(3 or more antihypertensive drugs, titrated to maximal dose)

FEMALES MALES

Logan et al, J Hypertens 2001; 19: 2271-7.



Obstruk¢ni spankova apnoe:
terapeuticke pristupy

Chirurgicka korekce?, bariatrické vykony u
obeznich, redukce hmotnosti

kombinovana farmakologicka antihypertenzni
lécba s vyuzitim blokatoru MR

CPAP- Spatna adherence, pokles TK v
kontrolovanych studiich velmi maly

Sy OSA -jen marker zvySeného KV rizika?,
pricina sek. hypertenze??



garni hypertenzeg

e —

ké markery- klinické, laboratorni
Ti"Cké organove po§kozeni, manifestni
Jé\/'f ~ nebo renalni onemocnéni

é,é‘ scka celkova a KV mortalita a morbidita
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’7' “Specificka lIécba- moznost trvalého vyléceni,
-nebo alespon zlepseni kontroly hypertenze
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