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AHA/ACC 2017 PekomeHAauUuu No BeAeHUI0
nauueHTos c Al

Kateropua A/l

HopmanbHoe <120 n <80

[MoBbiwWeHHOe 120-129 7

Al 2130 280
Crapua l 130-139 UNU 80-89
Crapua 2 > 140 Nty >90

ApTepuanbHaa runepreHsusa = 130/80 mm pr.cT.



2018 ESC/ESH Guidelines for the management
of arterial hypertension

Table 3 Classification of office blood pressure® and definitions of hypertension grade®

Category Systolic (mmHg) Diastolic (mmHg)
Optimal <120 and <80
Normal 120-129 and/or 80-84

High normal 130-139 and/or 85-89
Grade 1 hypertension 140-159 and/or 90-99

Grade 2 hypertension 160-179 and/or 100-109
Grade 3 hypertension =180 and/or =110
Isolated systolic h;.f|:perta‘:ar1sir::rnb >140 and <90

©ESC/ESH 2018

ApTepuanbHasa runepteHsua 2140/90 mm pr.cT.



Knnmamgeckne PEKOMCHIAIIITIT

ApTepuanbHasi THIEPTEH3HA Y B3POCJIbIX

Al: CAO> 140 n AAQ > 90 mm pT.CT.

Koxaer mo MKB 10: 110/111/112/113/115
Bo3pactras rpynma: B3pocible

I'ox yrBepxaenma: 2020

PEBpElﬁOT‘-IIII{ KJIHHITYE CKOIT PEKOMEHIAITIIT:
. Poccuiickoe KapamoJOoTHIeCKOe 00IIeCTBO

EOK/EOAT IA (VYYP A, VIUI 1)

e [lammentaM momnoxke 65 et u 6e3 XbII, moayuaroniux aHTUTHUIEPTEH3NBHYIO TePaIIIo,
pexoMeHayercd cHIKare CAJ[ no 3HaueHnii 120—-130 MM pT. CT., B CBA3H C JOKAa3aHHEIM

BrnusHIEeM BMematenseTBa Ha CC puck [59, 103, 106, 107, 108].

EOK/EOAT IA (YYP A, VIUI 1)

o Ilammenram 65 7eTr © crapmre ©Oe3  CTApyecKoil  acTeHNH, MOIYYAROIIIM
AHTUTHIEPTEH3NBHYIO TE€PAIN0, BHE 3aBHCHIMOCTH OT YpoBHA CC prcka n Hammansa CC3
pekomeHayetca cHibkatek CAJl 1o neneBbix 3HaueHnil 130—139 MM pT. cT., Opn ycI0BHUU

xoporeil nepenocumoct. [59, 103, 107, 108].



JIMarHo3 He J0JI2K€H OCHOBBIBATHCSI HA OJHOKPATHOM
u3MepeHur 0pUCHOTO TaBJIeHHsI M OTHOKPATHOIO BU3HUTA

[TocTaHoBKa TMarHo3a peKOMEH0BaHa:

» IloBropHoe u3mepenue oprucaoro AJl
» bomee yem oguH BU3UT

»  Hckmrouas TSOKEITyr0 THIIEPTOHUIO

[IIupokoe ucnojb30BaHueE
BHeo(ucHoro usmepenusi A1 (CMAI u JIMA )

VV VY

[ToaTBepxkaeHne q1UarHo3a

VcknroueHue TunepToHr 0Eoro xanara
Hckitouenne MaCKUPOBAaHHOM THIIEPTEH3UU
MouwuTopHr A /]

2018 ESC/ESH Guidelines for the management
of arterial hypertension



OnpepeneHue apTepnarnibHOW rMNEePTEH3NUN
CornacHo ochucHomy Afl, CMA v NlomawHemy namepeHuto Afj

Tabnuua 2. Moporosbie yposHi Al (MM PT. CT.) ANs AnarHoctuku Al

N0 AaHHbIM Pa3NnnyHbIX METOAOB U3MePEHUA

CAL NAL,
Kareropua MM PT. CT. MM pT. CT.
OducHoe A/l >140 w/unu >90
CMAQ
[HeBHOE (DopCTBOBAHME) >135 w/nu >85
HoyHoe (CoH) 2120 u/vnu >70
CyTOYHOe 2130 n/unu >80
CKAQ 2135 w/unu 285

ApTepuarnbHasg runepTeHs3ns y B3pocChbiX.
Knnnnyeckne PekomeHgauun.
OpobpeHbl M3 PO, 2020



LieneBble 3HaYeHUA 0PUCHOro apTepuanbHOro AaBaeHna y
60/bHbIX C apTEpPUaNbHON FTMNEPTEH3NEN

[ ) e N

Llenesoe CAA (Mmm pT cT)

Bo3pacTHble |/ \| LUenesoe AA/L
rpynnb! Ar ][ +Ch ][ +XBIN [+MBC ][*“;';‘X‘:‘/ (mm pr c1)
‘ * w > )

Ao 130 <140 po [0 130 unm Hue
18.65 ner WA HUKe NpU 130 npu npu
nepeHocumocTn || nepeHock- nepeHoCMmMocCTu
MOCTU
He <120 He <120

D G | G ) R

130-139 70-79
65-79 net** Ao - npv nepeHocMmocCTu

g ) He <120

2 80 net** Ao 130-139 npu nepeHOCUMOCTH
BennunHa odpucHoro
DAL, (mm pr c7) 70-79

\ J J \\ J
* - He OTHOCUTCA K NaLMeHTamM C OCTPbIM UHCY/IbTOM
** _ BO3MOXXHO U3MeHeHMue LeneBbiX ypoBHeN A/l y NOXKMUAbIX 0cnabneHHbIX NaLUEeHToB 201 8 ESC/ESH Guidelines for the management

of arterial hypertension



KMIMHW4YECKUE PEKOMEHOAUWUUA MO OANATHOCTUKE U
NEYEHUIO NOYEYHOU APTEPUANNIbHOU TNIMNEPTEH3UNU
KyTtbipuHa .M., LLseyos M.1O., domuH B.B., LibirmH A.H.,

LLlectakoBa M.B., LLlytoB A.M.
MockBa, 2014, c. 50

HayuyHoe obwecmeo Hegporozos Poccuu

Llenesoe apTtepuanbHoe gasneHne <130 n 80 mm pT.CT.

NAMN® 1 BPA — nepBaa AnHUA nevyeHUn

KombnHupoBaHHaAa Tepanuna Heobxoamma 60ablWINMHCTBY 60NbHbIX ANA
AOCTUXKEHUA LEeNeBoro YypoBHA apTepuanbHOro AaBaeHus

He pekomeHayeTca kKombuHupoBaTb MATID n BPA



Kakue (pakTopsl BIUSOT HA KOHTPOJIb aPTEPUAIbHOM
rurnepToHuu B Poccun
[TaarrnoBa C.A.', Konpaan A. 0.2, Baranosa I0. A}, Aees A.A.}, imaesa A.D.},

Mypomuesa I'. A.!, Esctudeena C.E.!, Kanycruna A.B.!, Illaaxto E.B.%, Boiinos C.A.%,
Apankuna O.M.! or umenn nccaeposatereit DCCE-PD*

100% -
15,4
80% 12,9

11,3

60%

40% -
60,3

20%

0% -
My XKUMHBI KeHIMHBI Oba nona

B Her AT
AT, KonTponb
W AT, He npunumaet AI'TI
B AIl, HeadhdekTuBHoe neuenmne

KapavosackynapHag tepanus u npopunaktuka. 2018;17(4):53-60



Kinanyeckie PEKOMCH TALIIIII

ApTepuanbHasi THIEPTEH3UA Y B3POC/IbIX

Hlacu AI'T npeonoaacarom 603MOMCHOCML AU UCNOIb306AHIA 00N€e G6bICOKUX O003UPOGOK 6
KoMOUHauuu, Ul cpasy nepexoo Ha 3-KOMNOHEeHmMHYIO cxeMy JedeHus. Oba nooxooda

00?’?}’(3?’}711’.’-'&)1 Ha »mane 2-KOMNOHEHMHOU CXeMbl, HO OHU OOJMCHbLL 0Decneylms O0CMUMNCEHIIE

Henecoco A,JG mevertie 3 MecAles ¢ iacom mumpatiuid 00301 let’ﬁ’?”SH.’?’?GﬂbHO 4 Hedenu.

I'ox yrBepxaennsa: 2020 M: CAID.Z 140 U |E|A|D| Z MM pT- CT.

EOK/EOAT IA (VYYP A, VIUI 1)

e [lammentaM momnoxke 65 et u 6e3 XbII, moayuaroniux aHTUTHUIEPTEH3NBHYIO TePaIIIo,
pexoMeHayercd cHIKare CAJ[ no 3HaueHnii 120—-130 MM pT. CT., B CBA3H C JOKAa3aHHEIM

BrnusHIEeM BMematenseTBa Ha CC puck [59, 103, 106, 107, 108].

EOK/EOAT IA (YYP A, VIUI 1)

o Ilammenram 65 7eTr © crapmre ©Oe3  CTApyecKoil  acTeHNH, MOIYYAROIIIM
AHTUTHIEPTEH3NBHYIO TE€PAIN0, BHE 3aBHCHIMOCTH OT YpoBHA CC prcka n Hammansa CC3
pexoMeHayeTcs cHInKate CAJl mo neneBsx 3HaueHNIT 130—139 MM pT. CT.., OpH ycIoBHH

xoporeil nepenocumoct. [59, 103, 107, 108].



3.6.11. Pe3aucteHTHaA apTepuanbHaa runepreH3unA

Pe3sncteHTHas K Tepanuu Al (T.e. peaucteHTHas Al) ycTaHaBAMBaeTca Ha
OCHOBaHWUU CeayroLWnX KpUTepueB:

- cobnogeHne meponpuATMA No U3MeHEHU0 06pas3a KMU3HU U NevYeHne ¢
MCMNONb30BaHMEM ONTUMANbHbIX (MM MaKCMMaAbHbIX MEPEHOCMMBbIX) 403
Tpex U bonee nekapcTBeHHbIX NpenapaTos, BKAOYaa MHrMbutop AN namn
BPA, AK n anypetnk HE npuBoaut K cHuxkeHuio CAQA u JAL o 3Ha4YeHUM
<140 mm pT. cT. u/unm <90 Mmm pT. CT. COOTBETCTBEHHO;

- HeaZleKBaTHOCTb KOHTpona Al noaTBep»KaeHa ¢ nomouwbio CMAL n/vman AMAL;
- NOATBEPKAEHA NPUBEPIKEHHOCTb NAUMEHTa K 1Ie4EeHUIO
- UCKJII0YEHbI NPUYMHbI NCEBAOPE3UCTEHTHOCTU U NPUYUHDbI BTOpuyHOU Al

ApTepuanbHaa runepTeH3nA y B3POCbIX.
KnnHuyeckne PekomeHgaumn.
Opob6peHbl M3 PO, 2020



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

Resistant hypertension (RH) is defined as above-goal elevated blood pressure (BP) in a patient despite the concurrent use of 3
antihypertensive drug classes, commonly including a long-acting calcium channel blocker, a blocker of the renin-angiotensin
system (angiotensin-converting enzyme inhibitor or angiotensin receptor blocker), and a diuretic. The antihypertensive drugs
should be administered at maximum or maximally tolerated daily doses. RH also includes patients whose BP achieves target
values on 24 antihypertensive medications. The diagnosis of RH requires assurance of antihypertensive medication adherence
and exclusion of the “white-coat effect” (office BP above goal but out-of-office BP at or below target). The importance of RH is
underscored by the associated risk of adverse outcomes compared with non-RH.

RH also includes patients whose BP achieves target values on 24 antihypertensive medications, a condition that has been
referred to in the literature as controlled RH. Thus, the term RH refers to hypertension with both uncontrolled and
controlled BP, depending on the number of antihypertensive agents used.

Refractory hypertension BP that remains uncontrolled on maximal or near-maximal therapy, which is the use of 25

antihypertensive agents of different classes, including a long-acting thiazide-like diuretic (such as chlorthalidone) and
spironolactone.

Pe3ncTteHTHaA apTepuanbHaa runepTeHsna y 6OI'IbeIX, KOTOpble nony4yaroT 2 4

aHTUIMNEePTEH3MBHbIX NpenapaTa: ecnm AL KOHTPOAUPYETCA — KOHTPOANPYEMAs PE3UCTEHTHAS
rmnepTeHsus.

PedpakTepHas apTepuanbHaa runepTeHsna y 601bHbIX, KOTOpbIe
NOAIYYaloT 2 5 aHTUTMNEPTEH3MBHbIX NPENapaToB Pa3/IMYHbIN K1AacCoB, BKIOYAA A/INTENbHO
AelcTByolMe TMas3nao-nogobHble AUYPETUKM U CNUPOHONAKTOH

Hypertension. 2018 November ; 72(5): e53—e90.



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

[na ANArHOCTUKN PEe3UCTEHTHOM rnMnepTeH3nmn A0aXKHbl bbiTb cobntogeHbl 4
YC/10BUS:

1.U3mepeHmne ALl cornacHoO coBpemMeHHbIM peKoMeHgaunAm
2. BonbHOW AO/MKEH NPUHUMATL 3 aHTUITMNEPTEH3UBHbIX NpenapaTa
(aHTaroHMcTbl Kanbuua anutenbHoro genctensa), AN nam BPA n auypeTuk B

MaKCHMMaAJIbHbIX NI MAKCUMaAJIbHO MNMePEHOCUMbIX A03aX

3. BonbHble ¢ «TMNepToHMeln benoro xanata» He AO/IKHbI paccMaTpMBaTbCA
KaK MMetoLLe Pe3ncTeHTHyo Al

4. HeobxoA4MMO UCKAKOUYNUTb NAOXYHO MPUBEPKEHHOCTb K TEpanum

Hypertension. 2018 November ; 72(5): e53—e90.



CooTBeTcTBUE MexKay AoananusHbim Al n ambynaTopHbim

DALY o

Al 8 Anann3HOM nonynaumm

Concordance Value

n
Patients with normal pre-dialysis and 48-h ABP
monitoring, n (%)
Hypertensive patients
With concordant control by pre-dialysis and 48-
h ABP monitoring, n (%)
With concordant lack of control by pre-dialysis
and 48h ABP monitoring, n (%)
With high pre-dialysis BP only (white coat hyper-
tension), n (%)
With high 48h ABP monitoring only (masked hy-
pertension), n (%)

ApTepuanbHasa rMNepTeH3uns:

396
36 (9.1)

50 (12.6)

182 (46.0)
—

72(18.2)  «InepToHua 6enoro xanata»

56 (14.1) MacKknpoBaHHaa runepTeH3unA

[lo remoananusa Al > 140/90 mmHg nnaun aHTUrMnepTeH3nBHan Tepanumsa

CMAQ > 130/80 mmHg nan aHTUrunepTeH3MBHan Tepanms

OTcyTCTBME KOHTpOASA: A0 remogmanusa A = 140/90 mmHg nan CMAL = 130/80 mmHg
«MMnepToHna benoro xanata»: Ao remoauanusa A > 140/90 mmHg n CMAA < 130/80 mmHg
MacKnpoBaHHana runepTeHsua: o remogmanmsa Al < 140/90 mmHg n ambynatopHoe Al > 130/80

mmHg

Nephrol Dial Transplant (2019) 34: 15421548



MacKkupoBaHHasa apTepuanbHaa runepTeH3Ins

Yacrtota mackupoBaHHoM AT ApTepuanbHan runepTeHsunsa nNo pesyabratam opucHoro usmepenua Afl,
(680 60nbHbIX) CMAQ v pomawHero usmepenusa ALl y 88 60nbHbIX Ha remoguanuse
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] 48 (54,5%) 61 (69,3%) 53 (60,2%)
-
o 4

Normal clinie | Prehypartension  Normal clinic  Prehypertension
blood pressure blood pressure
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Figure. Percentage of participants with and without masked

hypertension by prehypertension status (A), and percentage of E.O.bopoaynuHa, AsToped. Aucc. KaHa. mep, Hayk, 2019
participants with and without prehypertension by masked hyper-

tension status (B) among those with nonelevated clinic blood

pressure (r=680).

(J Am Heart Assoc. 2016;5:e002284 doi: 10.1161/JAHA.115.002284)



ABcTpanua. 3 Hedpponornyeckme KnnHuku, Pernctp
1814 6onbHbIX ¢ XBI1 3a-5 ctaguun (oo gnanunsa)
1750 (96%) nmenun aptepmnanbHyrO rMNepTEH3unIo

KoHTponmnpyemas Al (<140/90 mm pT.CcT.) — 61,7%
KoHTponupyemas Al (< 130/80 mm prt.cT.) — 36,3%

22,8% - 1 aHTUrMNepTEH3NBHLIX Npenapart

28,7% - 2 aHTUrIMNEPTEH3MBHbLIX Npenapara

27,1% - 3 aHTUrMNepTEH3NBHbIX Npenapara

17,% - 4 n bonee aHTUIrMNEPTEH3MBHbIX NpenaparTa
4,3% - He NPUHUMAnM aHTUrMNepPTEH3NBHbIE NMpenapaThl

dakTopamu, accoumMMpoBaHHbIMU C NIIOXUM KOHTposriem A/,
ObInin: BO3pacT 265 neT, caxapHbl AnabeT, OXKNpEHMe,
Bblpa)XeHHas npoTenHypud(ansbymMmmHypus)

Zhang et al. BMC Nephrology 2019;20:1-10



YacTtoTa pedpaktepHoM rmnepteH3mnn B LleHTpe ans 601bHbIX B PE3UCTEHTHOM rMNepTEH3NEN
Hypertension. 2015 July : 66(1): 126-133.

Patients referred for “resistant hypertension™ (n=709) | 5, | Control of CBP on <3 antih ensive
medication classes (non N) (n=150)

23 antihypertensive drug dasses (RHTN) (n=559) >3 anthypertensive drug classes and
—> | <3 dlinic visits (n=268)

>3 antihypertensive drug classes and >3 clinic visits (n=291)
CBP >140/90 mm Hg (n=109) with CBP <140/90 mm Hg (n=182) with
HBP <140/90 mm Hg (n=36) HBP >140/90 mm Hg (n=33)
CBP+HBP >140/80 mm Hg (n=73) CBP+HBP <140/90 mm Hg (n=149)
Patients not treated with SPL, not l

treated with CHT, non-adherence,
CKD stage 4 or 5 (n=58)

: !

>5 antihypertensive medication
classes induding SPL 25 mg/CHT 25

mg (n=15) l

|

Enroliment of refractory patients with Enroliment of controlled patients with
| CBP+HBP >14090 mmHa(n=15) | CBP+HBP <140/90 mm Ha (n=29)




CTpaTerna neyeHua apTepuanbHON TrMNEePTEH3UN

Paccmotpetb
WAr1 (vAN® nnun B6PA) + (AK nnm P
1 Hauano tepanum MOHOTEpanuio npu
C ABOWHOIA ANYPETHK) Huskom CC-pucke u
Tabnetka KOMBMHaLMM l 1 CT. rMNEPTOHUM
WU ANA OYEeHb
AT 2 NOXXUAbIX
1 TpoitHas MAN®/BPA +AK + AUYPETUK nauueHToB (280
Tabnertka KoMGUHaLuA net)
T,‘:i;:,:,, Pe3ucreHTHaA runepreHsus PaccmoTpeTb
KOMBMHaLMA+ [o6asneHne cnMpoHONAKTOHA (25- HanpaB/ieHue B
CMMPOHONAKTOH 50 mr) cnew. UeHTp AnA
unu apyroi Unn ppyron guypetuk, anbda- AanbHelwero
npenapaar 6noKaTtop unu 6eta-6nokatop obcnepoBaHus
(" ™

beTta-6n10KaTop
PaccmoTtpeTtb npuem BB Ha nt060i cTagum TepanmMu Npu HaANuUm
cneu. NokasaHusa (ctabunbHana cteHoKapausa, CH, coctoaHue nocne
UM, pubpunnauyua npeacepaunn, b6epemeHHOCTb)

\. J

2018 ESC/ESH Guidelines for the management

of arterial hypertension



Evaluation of Resistant Hypertension

Resistant Hypertension: Detection, Confirm Treatment Resistance
. Clinic BP >130/80 mm Hg and patient taking 3 or more antihypertensive agents
Eva I uatio n’ an d M ana ge ment: A (including a long-acting calcium channel blocker, a blocker of the renin-angiotensin
. o system [ACEI or ARB] and a diuretic) at maximal or maximally tolerated doses
Scientific Statement From the

American Heart Association Jb

Exclude Pseudoresistance
« Confirm adherence to antihypertensive therapy
e Perform 24-hour ambulatory BP monitoring (if unavailable, use home BP

H ype rten SiO n 20 18 N ovem be r: monitoring) to exclude white-coat effect
. 7

72(5): e53—-e90. 4L

Assess for Secondary Hypertension

Primary aldosteronism

Renal parenchymal disease

Renal artery stenosis
Pheochromocytomal/paraganglioma
Cushing syndrome

Obstructive sleep apnea
Coarctation of the aorta

Other endocrine causes (Table 3)

¥

Assess for Target Organ Damage

Ocular: funduscopic exam

Cardiac: left ventricular hypertrophy, coronary artery disease
Renal: proteinuria, reduced glomerular filtration rate
Peripheral arterial disease: ankle/brachial index

Figure 2.
Algorithm depicting the evaluation of resistant hypertension. ACEI indicates angiotensin-
converting enzyme inhibitor; ARB, angiotensin receptor blocker: and BP, blood pressure.



Management of Resistant Hypertension
Step 1

Ensure low sodium diet

i . nPrNe nam 6PA

Exclude other causes of « 26 hours uninterrupted

hypertension, including sleep
secondary causes, white- / « Overall dietary pattem + a HTa rOH M CT Kan bu“ﬂ

coat effect and medication * Weight loss

O6wenpuHATOEe MHeHue! i ANYPETUK
BP not at target ‘ Tomcoon T
Step 2

Subs;iy(oplima“y dosed thiazide-like diuretic: ie, chlorthalidone or indapamide” for the prior

diuretig/
BP not at target ‘

[06aBNTb aHTaroHUCT MMHEPANIOKOPTUKONAHDbIX PELLeNTOPOB CMUPOHONAKTOH
nnu annepeHoH, ecnm CK® He Huke 30 ma/muH/1,73m>

BP still not at target .

Crynenb 1

* Na< 2400 mr/cyt
* He meHee 6 YacoB HOYHOM
coH 6e3 nepepbiBa

Note: Steps 4-6 are suggestions on the basis
of expert opinion only and these steps should
be individualized.

Step 4
& IDIM eTa Check heart rate: unless <70 beats/min, add f-blocker (eg, metoprolol succinate,
bisoprolol) or combined u-f-blocker (eg, labetalol, carvedilol). If fi-blocker is contraindicated,
° consider central a-agonist (ie, clonidine patch weekly or guanfacine at bedtime). If these are
C H M H(e H M e M a cc bl Ten a not tolerated, consider once-daily diltiazem

*  ®dusnyeckan Harpyska

BP still not at target ‘

Step 5

Add hydralazine™* 25 mg three times daily and titrate upward to max dose; in patients with
congestive heart failure with reduced ejection fraction, hydralazine should be administered on

Res i Sta nt H y p e rte n S i 0 n : Dete Ct i O n’ background isosorbide moncnitvrale 30 mg daily (max dose 90 mg daily).
Evaluation, and Management: A JRpep— %
Scientific Statement From the Step 6

Substitute minoxidil*™** 2.5 mg two to three times daily for hydralazine and titrate upward. If BP still not
at target, consider referral to a hypertension specialist and/or for ongoing experimental studies—

American Heart Association ot hikaiials i

Figure 3.
Algorithm depicting the management of resistant hypertension. BP indicates blood pressure:

H ype rtension. 2018 Novem b er; CCB, calcium channel blocker; and RAS, renin-angiotensin system. *These diuretics
72 ( 5 ) : e53—-e90. maintain efficacy down to estimated glomerular filtration rates (¢GFRs) of 30 mL-min

~1.1.73 m™2. #*Use caution if eGFR is <30 mL-min~1-1.73 m™2. ¥**Requires concomitant
use of a B-blocker and diuretic. *##*Requires the concomitant use of a -blocker and loop

diuretic.



Eplerenone for hypertension. Cochrane Database of Systematic Reviews 2017,
Issue 2. Art. No.: CD008996. DOI: 10.1002/14651858.CD008996.pub2

Authors' conclusions Eplerenone 50 to 200 mg/day lowers blood pressure in people with primary hypertension by 9.21
mmHg systolic and 4.18 mmHg diastolic compared to placebo, with no diJerence of elect between doses of 50 mg/day to
200 mg/day. A dose of 25 mg/day did not produce a statistically significant reduction in systolic or diastolic blood pressure
and there is insulicient evidence for doses above 200 mg/day. There is currently no available evidence to determine the
elect of eplerenone on clinically meaningful outcomes such as mortality or morbidity in hypertensive patients. The evidence
available on side elects is insulicient and of low quality, which makes it impossible to draw conclusions about potential
harm associated with eplerenone treatment in hypertensive patients.

AnnepeHoH 50-200 mr/cyT cHuxKaeT CA/l no cpaBHeHUIO ¢ naauebo,
3dpPeKT He pa3nnyaeTca B guanasoHe A03 50-200 mr/cyr.

[o3a 25 mr He paeT cTaTUCTUYECKU 3HaYMMOro cHuKeHmna CAAQ v AAL
He poctaTouHo AaHHbIX 0 go3e 6onee 200 mr/cyT.
HeT poka3atenbCTB BAUAHUA HA CMEPTHOCTb

He pocTtaToOuHO AaHHbIX , UTOObI cAenaTb 3aKA0UYEHME O NOTEeHLMaNbHOMU
OMAaCHOCTU 3N/IePeHOHa Y rMnepTeH3UBHbIX 60/1bHbIX



JleyeHune apTepmnanbHOM rmnepTeH3nn y 6oabHbix ¢ XbI1

MAMN® unau bBPA, uto nyywe?

1Pill

¢

1 Pill

NP

Initial therapy

Dual combination

Step 2

Triple combination

Step 3
Triple combination +
spironolactone® or
other drug

ACEi or ARB + CCB
or ACEi or ARB + diuretic (or loop
diuretic)®

i

~ ACEi or ARB + CCB + diuretic (or

loop diuretic)®

l

Resistant hypertension
Add spironolactone (25-50 mg o.d.)
or other diuretic, alpha-blocker or beta-blocker

Beta-blockers
Consider beta-blockers at any
treatment step, when there is a
specific indication for their use,
e.g. heart failure, angina,
post-MI, atrial fibrillation, or
younger women with, or
planning, pregnancy

A reduction in eGFR and rise in serum creatinine is expected in patients with CKD'who receive BP-lowering therapy, especially in those
treated with an ACEi or ARB but a rise in serum creatinine of >30% should prompt evaluation of the patient for possible renovascular disease.

2018 ESC/ESH Guidelines for the management
of arterial hypertension

©ESC/ESH 2018
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(3 Cochrane 014
SUMMARY OF FINDINGS FOR THE MAIN COMPARISON [Eplanation] i Library

Cochrane Database of Systematic Reviews
All angiotensin converting enzyme (ACE) inhibitors versus all angiotensin receptor blockers (ARBs) for primary hypertension
Patient or population: people with primary hypertension
Settings: multicenter, outpatient
Intervention: ARBs
Comparison: ACE inhibitors
Outcomes lllustrative comparative risks (95% Cl) Relative effect No of participants Quality of the evidence
_ (95% Cl) (studies) (GRADE)
Assumed risk Corresponding risk
A MAMNOD BPA
O6uwana cmepTHOoCTL 000 114 per 1000 RR 0.98 He pa3nunuaerca QDOO
. ) (102 10 128} (0.88 10 1.10) . ) moderate’
3 with events)
its 179 per 1000 192 per 1000 RR1.07 QD00
CC cobbitua (17210213) 0%w0iig He pasnuyatorcs low! 2
1 with events)
00 94 per 1000 RR 0.83 ODOD
OtmeHa u3 3a (8410 105) 0riwogy  lawe MAN® high
no6o4HbIX 3¢ PeKkToB ARR 1.8%, NNTB 55

*The basis for the assumed risk is provided in footnotes. The corresponding risk (and its 5% confidence interval) is based on the assumed risk in the comparison group and the relative
effect of the intervention (and its 85% Cl).
ARR: absolute risk reduction; Cl: confidence interval, NNTB: number needed to treat for an additional beneficial outcome; RR: risk ratio.; WDAE: withdrawal due to adverse effects.

GRADE Working Group grades of evidence

High quality: Further research is very unlikely to change our confidence in the estimate of effect.

Moderate quality: Further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.
Low quality: Further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: We are very uncertain about the estimate.

Footnotes
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A angiotensin receptor blockers for primary hypertension
Library 2014 (Review)

(% Cochrane Angiotensin converting enzyme (ACE) inhibitors versus

Cochrane Database of Systematic Reviews

In conclusion, while no evidence of a difference exists between ACE inhibitors and
ARBs for total mortality and cardiovascular outcomes in treating hypertension, the
small increase in tolerability for ARBs should be weighed against its less established
degree of evidence of efficacy when choosing an ARB over an ACE inhibitor for
hypertension.

B 3aKkN04eHUU, XOTA HET A0Ka3aTeNbCTB pa3Huubl mexay UAMNP n bPA
no obwen neTanbHOCTU U CepaAeYHO-COCYAUCTbIM UCXOAAM NPU

IeYeHUN apTepuasbHON rMNepPTeH3un,

NyJyliaa nepeHocumoctb bPA

AONXHA 6bITb NPUHATA BO BHUMaHME, NPOTUB MeHee J0Ka3aHHOM
3P PEeKTUBHOCTU, KOraa NPUHMMALIOT peLlueHue no npumeHeHuto bPA, a He
NAMN® B neueHnn aptepnanbHON rMNEPTEH3UM.



Mpu XBMN 5 ctagun go remoguanusa, moHotepanua BPA nau nAN®, ocobeHHo BPA,
6onee apdpeKkruBHa n 6esonacHa, yem gBovHaA 6nokaga BPA+nAN®, ocobeHHO 3TO
NPOABAAETCA B MEHbLUEN YAacToTe rocnUTasn3auluii No NpuYnHe runepKaanemmm
npu moHoTepanuu bPA
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14117 6onbHbiXx ¢ XBIM 5 go [,
HaumoHanbHOE KOropTHOE PETPOCNEKTUBHOE PLoS ONE 2017;12(12):e0189126.
nccnenosaHue (TaBaHb)



O6wenpuHATOEe MHeHue!

Management of Resistant Hypertension

Step 1
Ensure low sodium diet Optimize 3-drug
(<2400 mg/d) regimen

lifestyle interventions

Ensure adherence to 3

Exclude other causes of * 26 hours uninterrupted antihypertensive agents
hypertension, including sleep of different classes
secondary causes, white- + « Overall dietary pattemn (RAS blocker, CCB,
coat effect and medication * Weight loss diuretic) at maximum or
nonadherence o Exercise maximally tolerated
doses, Diuretic type must

be appropriate for kidney

function
BP not at target ‘

Substitute optimally dosed thiazid¢ Xn O pTan MAO H Mn M M HAa n a M MA

diuretic.
BP not at target ‘

Step 3

[06aB1Tb aHTaroHUCT MMHEPaNOKOPTUKOUAHDBIX PELLENTOPOB CMMPOHO/IAKTOH /U 3NNEPEHOH,
ecnun CK® He Huxke 30 ma/mun/1,73m?

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

Hypertension. 2018 November ;
72(5): e53—e90.

of expert opinion only and these steps should
be individualized.

e

Step 4

Check heart rate: unless <70 beats/min, add p-blocker (eg, metoprolol succinate,
bisoprolol) or combined u-f-blocker (eg, labetalol, carvedilol). If -blocker is contraindicated,
consider central a-agonist (e, clonidine patch weekly or guanfacine at bedtime). If these are

not tolerated, consider once-daily diltiazem.

BP still not at target ‘

Step 5

Add hydralazine™"* 25 mg three times daily and titrate upward to max dose; in patients with
congestive heart failure with reduced ejection fraction, hydralazine should be administered on
background isosorbide mononitrate 30 mg daily (max dose 90 mg daily).

BP still not at target ‘

Step 6
Substitute minoxidil*** 2.5 mg two fo three times daily for hydralazine and titrate upward. If BP still not
at target, consider referral to a hypertension specialist and/or for ongoing experimental studies—

www.clinicaltrials.gov.

Figure 3.

Algguorithm depicting the management of resistant hypertension. BP indicates blood pressure:
CCB, calcium channel blocker; and RAS, renin-angiotensin system. *These diuretics
maintain efficacy down to estimated glomerular filtration rates (¢GFRs) of 30 mL-min
~1.1.73 m™2. #*Use caution if eGFR is <30 mL-min™1-1.73 m™2. ***Requires concomitant
use of a B-blocker and diuretic. ###*Requires the concomitant use of a B-blocker and loop

diuretic.



Cochraine meTa-aHann3 NpMMeHeHUA TMasnaHbIX AMYPETUKOB B
Nle4YeHnn apTepmanbHOM rmnepTeH3nm

OvnHamuka CALl, mm pT. CT.
12,5 1,25 12,5-15,0 25 25 [AO3MUPOBKa,

mr/cyT

H l'mppoxnopTuasupg,

UHpanamupg,
B XnoptanngoH
-10,1
-11,9
-13,6

95% An 95% AN 95% An 95% AN 95% AN 95% AN

726>-53 -926-55 -13,9¢>-6,3 -9,0 &> -7,0 -15,9 <> -8,0 -16,0 &> -11,3
22 uccnedosaHua 4 uccnedosaHusa 3 uccnedosaHus 26 uccnedosaHuli 5 uccnedosaHuli 5 uccnedosaHuli

=1618 =368 =133 =1915 =187 =581

Musini V., Nazer M., Bassett K. et al. Blood pressure-lowering efficacy of
monotherapy with thiazide diuretics for primary hypertension. Cochrane
Database Syst Rev. 2014 May 29;5:CD003824. doi:
10.1002/14651858.CD003824.pub2



BJIMAHWNE HA BUOXMMUNYECKME

[MTAPAMETPbI KPOBI

[vopoxnopTtuasug | XnopranuaoH NHpanamug
Kanuit (cbiBopoTKa 1l 1l |
KPOBM)
[ ntoKo3a (CbIBOPOTKA 1 1 HeiiTpanbHo
KPOBW)
Jlnnuap! (cbiBOpOTKA 1 CMeLlaHHble | HenTpasbHo
KhosH) aHHble
MouyeBas kucnota 1 () 0
OYHKLMS NOYeX | l HewnTpansHo

Burnier et al. Redefining diuretics use in hypertension: why select a thiazide-like diuretic? Journal of Hypertension 2019, $7:000-000




MeankameHTo3HaAa Tepanua npu Al + XbI1
(CK® < 30 ma/mur/1,73m?)

-
HayanbHan
Tepanus MA|'|¢V/ BPA + anypeTuk
(netneBoi guypetuk) unmn BKK
2-9 KOMbUHauuA
.
4
War 2 nAN® / BPA + auypeTtuk
(netnesoiut guypetuk) + BKK
3-8 KoMbMHaUMA
. J
) ( )
War 3 : Pe3sucre epTeH3uns
3-1 KOMBbUMHaUuKnA+ (nobas HOJIaKTOH
CMUPOHONAKTOH UK AP 25. cyT),
npenapart
. J

Bryan Williams, Giuseppe Mancia, Wilko Spiering et al. 2018 ESC/ESH Guidelines for themanagement of arterial
hypertensionEuropean Heart Journal (2018) 00, 1-98



CnMpoOHONAKTOH NpoTUB Naauebo, buconponona n foKcaso3mHa
B /IeYHEHUU PE3UCTEHTHOM K Npenapatam aptepuanbHou runeprteHsmu (PATHWAY 2 study)

150 _I_
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! J_ p=0-0001
146 [ 1 F-:':l 0001
o 1] I ‘ UckntoueHbl 6obHble CO
& 1 , T CK®d<45 mna/mun/1,73m2
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£ [ | 1 60onbHbIE C
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Baseling Flacebo Spironolactone Domcazosin Bisoprolol
(n=314} (n=274) 25-50 mig 4-8 mg 5-10mg
(n=285) (n=282) (n=2485)
Spironolactone Doxazosin Bisoprolol  Placebo p value®
Serious adverse events 7 (2%) 5(2%) 8 (3%) 5(2%) 0.82
Any adverse event 58 (19%) 67 (23%) 68 (23%) 42(15%) 0036
Withdrawals foradverse events 4(1%) 9 (3%) 4(1%) 3(1%) 028
Data are n (%). *pvalues for Fisher's exact test. The most common adverse events in at least 5% of patients on any . . -
treatment are shown in appendix p 12 Lancet 2015’ 386 * 2059 68
Table 5: Adverse events and withdrawals




Spironolactone Versus Clonidine as a Fourth-Drug Therapy
for Re51stant Hypertensmn

CNMPOHONAKTOH — NPEUMYLLECTBO nepep, I-(I'IOHVIp,VIHOM

A Systolic B Systolic C Systolic
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2 - C -
= = £ 124-
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< 128- = %
= 19 1 Q ' 1 | - 1
B Bauscline 3 month = Baseline 3 months -3 Bascline 3 months
- = -
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X ! 77 '
- J - 92=
th 88~ {_ ;
M m 8O-
< <« ?
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84 -
76~
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72-
1 5 1 5‘)- ' ' ' . 1
Bascline 3 month Bascline 3 months Bascline 3 months
Visit Visit Visit
— Spironolactone ---- Clonidine — Spironolactone ---- Clonidine — Spironolactone ---- Clonidine

Hypertension. 2018;71:681-690.



Patiromer to Enable Spironolactone Use in the Treatment of Patients with
Resistant Hypertension and Chronic Kidney Disease: Rationale and Design of
the AMBER Study. Agarwal R. et al. Am J Nephrol. 2018 ;48(3): 172-180 2018

R Spironolactone + blinded patiromer I
a
CKD pts with resistant hypertension n
35-16C d : . :
 Systalic AOBP 135~160 mm Hg = Additional antihypertensive medication as (‘[‘n}:f‘.n?d]
» eGFR 25-45 mL/min/1,73 m2 0
< m
« Serum K* 4.3-5.1 mEq/L :
2 Spironolactone + blinded placebo
€ - ~ .
i~ Day 1: start spironclactone 25 mg once daily, 8.4 g/day patiromer or placebo
YOS ML )t S | T
Visit: S1 S2 S3 S4 Wk1 Wk2 Wk3 Wk4 Wk6 wka Wk10 Wk12 F/U
Screening/run-in Double-blind treatment period Safety follow-up,
up to 4 weeks* 12 weeks 2 weeks

MpumeyaHue: Spironolactone 25 mg c yBennyenmem ao3sbl 4o 50 mg, ecam
cuctonnyeckoe odpucHoe ALl npm aBTomaTmyeckom nsmepenmm 2120 mm Hg

and K* <5.1 mEq/L. 45% 60/1bHbIX UMEIN XPOHUNYECKYIO CEPAEYHYIO

HEeAOCTATOYHOCTb

CnMPOHONAKTOH NPUBOANA K TMNEPKANUEMUN Y

anced between groups. Spironolactone use alone provoked
hyperkalemia, defined as serum K of 5.5mEg/L or more, in
about two of three patients when patiromer was not used.
Patiromer reduced this risk by half.

2 13 3 6ONbHbIX, eCN NATUPOMEP
He Mcnoab3oBanun. NatMpomep ymeHbLUaN PUCK
HAMoONOBUHY.

[MaTnpomep — He coaeprKallinui HaTpun, He abcopbupymblii, Kasini CBA3bIBAKOLLMA MOAUMER




PATIROMER TO ENABLE SPIRONOLACTONE IN PATIENTS
WITH RESISTANT HYPERTENSION AND CHRONIC KIDNEY PesucteHTHas AT npu XBIN.

DISEASE (AMBER): PRESPECIFIED RESULTS BY BASELINE
SERUM POTASSIUM MNaTnpomep noBblaeT BO3MOXKHOCTHU

Patrick Rossignol’, Susan Arthur, Ansgar Conrad®, William B. White®, ~ MICNOJ1Ib30BaHNA CMUPOHA/IaKTOHA
Bryan Williams®, Rajiv Agarwal®

Proportion of Patients Who Remained on SPIRO at Week 12

Interaction p.value P=0 45

f 1

Defference in propomions 16.2% 224%
P=0 0167 P=00016
1 ]
100 80 5%
| 82.1%
= O
o 20
:t
&S 70+
Bl
& 50
g w0
&
; 20 4
10
0 p
Placebo Patiromer Placebo  Patiromer
W= 49/66 S763 49/82 5384
Baseline sK* 4,3 t0 <4.7 mmol/L Baseline siK* 4.7t0 5.1 mmol/L

[octosepHo 6onblue 6onbHbIX ¢ XBIM npoaonkanu neueHne
CNUPOHONAKTOHOM NpPU IeYEHUU NATUPOMEPOM

Nephrology Dialysis Transplantation 35 (Supplement 3): iii38~iii42, 2020



Blood pressure in chronic kidney disease:
conclusions from a Kidney Disease: Improving
Global Outcomes (KDIGO) Controversies

Conference

Kidney International 2019;95:1027-1036

Pe3sucreHTHasa Al yacto Habawogaerca npu XBbI1.
AvckyTnpyetca ponb aHTaroHUCToB
MUHEpPANIOKOPTUKOUAHDbIX peLenTopos
(cnupoHonakTOHa M aNNepeHOHA) B Ne4eHumn
pe3ucteHTHOM Al (OCHOBbIBAsACb Ha AaHHbIX,
NOJIyYeHHbIX B 06Lwwen nonynauum) u ponb
AHTUNPOTEUHYPUUYECKOIO 1eYeHUA C
MCNO/b30BaHMEM Ka/IuM CBA3bIBAIOLLUX
npenaparTos.

OAHaKo, YYAaCTHUKMU NPULLAU K 3aKNHOYEHUIO, YTO
HeAo0CTaTOYHO AOKa3aTe/bCTB PO/M ITUX
npenapartos npu XbI1

Resistant hypertension is common in CKD.
The conference participants discussed the
possible role of mineralocorticoid receptor
antagonists (e.g., spironolactone,
epleronone) in the treatment of resistant
hypertension (by extension from studies in
the general population) and as add-on
anti-proteinuric treatment, with or without
the concomitant use of novel potassium-
binding drugs. However, participants
concluded that evidence is insufficient to
define the role of these agents in practice
for those with CKD.

B KauecTBe nepcnekKTnBHOro Harnpas/aeHuUA ,u,aaneﬁu.lmx MCCI'Ie,EI,OBaHMVIZ

« Determine the optimal management strategy for resistant hypertension

in CKD G3a-G5 ND

Onpeaenntb ONTUMAIbHYIO CTPATErUIO JIeYEeHUA pe3UcTeHTHo Al
npu XbI 3a-5 cT.




Nephrol Dial Transplant (2020) 35: 1288-1290
doi: 10.1093/ndt/gfz299
Advance Access publication 11 February 2020

Spironolactone for resistant hypertension in advanced chronic
kidney disease—red, amber or green?

.o 1,2 . . :’7_1 3 711 5.6 — o1 -
Rajiv Agarwal %, Patrick Rossignol™, Bryan Williams™ and William B. White’

Although patiromer enabled the persistent use of spironolac-
tone, we did not see an additional benefit on systolic BP control.

He Habntopganm AoNoAHUTENbHbBIX MPEMMYLLECTB
B KOHTpPO/1e apTEPUANbHOIO AaBAEHUS B rpynne
NnaTUPOMEpPA, KOTOPbIM NO3BOINUA NMPOJONXHKATb
NevyeHue CNMPOHONAKTOHOM




Cochrane 0630p ucnonb3oBaHua cBA3bIBAIOLWMX Kannii npenapaTos y 60/1bHbIX
C rMunepKaaMemmen npm XpoHMUYecKoim 6onesHn noyek

UoHb 2020

Potassium binders for chronic hyperkalaemia in people with chronic kidney
disease

Cochrane Database Syst Rev. 2020 Jun; 2020(6): CD013165. Published online
2020 Jun 26.
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This review suggests the need for a large,
adequately powered study of potassium
binders versus placebo that assesses clinical
outcomes of relevance to patients, clinicians 3dK/IIOHEHNUE....
and policy-makers.

Heobxoanmbl ganbHenwmne
nccnenoBaHuUA, YTobbl caenatb
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O6wenpuHATOEe MHeHue!

Management of Resistant Hypertension

Step 1
Ensure low sodium diet Optimize 3-drug
(<2400 mg/d) regimen

lifestyle interventions

Ensure adherence to 3

Exclude other causes of * 26 hours uninterrupted antihypertensive agents
hypertension, including sleep of different classes
secondary causes, .wh@- + « Overall dietary pattem + (RAS blocker, CCB,
coat effect and medication * Weight loss diuretic) at maximum or
nonadherence o Exercise maximally tolerated
doses, Diuretic type must

be appropriate for kidney

function
BP not at target ‘

Step 2

Substitute optimally dosed thiazide-like diuretic: ie, chlorthalidone or indapamide” for the prior

diuretic.
BP not at target ‘

Step 3

[06aB1Tb aHTaroHUCT MMHEPaNOKOPTUKOUAHDBIX PELLENTOPOB CMMPOHO/IAKTOH /U 3NNEPEHOH,
ecnun CK® He Huxke 30 ma/mun/1,73m?

MOKCOHUAUNH?

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

Hypertension. 2018 November ;
72(5): e53—e90.

of expert opinion only and these steps should
be individualized.

e

Step 4

Check heart rate: unless <70 beats/min, add p-blocker (eg, metoprolol succinate,
bisoprolol) or combined u-f-blocker (eg, labetalol, carvedilol). If -blocker is contraindicated,
consider central a-agonist (e, clonidine patch weekly or guanfacine at bedtime). If these are

not tolerated, consider once-daily diltiazem.

BP still not at target ‘

Step 5

Add hydralazine™* 25 mg three times daily and titrate upward to max dose; in patients with
congestive heart failure with reduced ejection fraction, hydralazine should be administered on
background isosorbide mononitrate 30 mg daily (max dose 90 mg daily).

BP still not at target ‘

Step 6
Substitute minoxidil*** 2.5 mg two fo three times daily for hydralazine and titrate upward. If BP still not
at target, consider referral to a hypertension specialist and/or for ongoing experimental studies—
www.clinicaltrials.gov.

Figure 3.

Alggl:)rithm depicting the management of resistant hypertension. BP indicates blood pressure:
CCB, calcium channel blocker; and RAS, renin-angiotensin system. *These diuretics
maintain efficacy down to estimated glomerular filtration rates (¢GFRs) of 30 mL-min
~1.1.73 m™2. #*Use caution if eGFR is <30 mL-min™1-1.73 m™2. ***Requires concomitant
use of a B-blocker and diuretic. ###*Requires the concomitant use of a B-blocker and loop

diuretic.



Knunnueckie PeKOMEHIAINN

ApTepHaabHasi THNEPTEH3HUS Y B3POCAbIX

Koas no MKE 10: 110/ 111/ 112/ 113/ 115
Bospacthas rpymnna; Bipocisie

Toxa yrsepaaenns: 2020

PazpaloTink KIIHIMECKOIl peKoMeH 1AL M 0 KCO H M AM H

e Pocciriickoe Kapaio10riueckoe odmecTso

AzoHucmbl UMUOAZONUHOGHIX PEUEHMOPOE (MOKCOHUOUH) CIUMYAUPYIOM UMUOA30IUHOEbIE
peyenmopul, PAcnoiOXCEeHHbIE 6 GEHMpPOJIamepaloHOM omaoeie npoooaco6amoco mosed. B
omaudie om opyeux kiaccoé AIll, 0o1s moxcoruouna He npogsoouiice PKH ¢ ucnonv3zosariiem
JdHcecmKkux KoHeyHwvix moyexk. C  yuemom pesyiomamos uccieoosavus ALMAZ [154],
noxkasasuieco, 4mo MOKCOHUOUH nosvlitaem 4Yy6CmeumenbHocms mraHetl K UHCVIUHY Y
nayueHmos ¢ U30bimouHoll Maccotl mena, maekol Al 1 UHCYIUHOpe3UCMEeHmMHOCHbIo U
HapyuieHueMm Ye1e800H020 O00MeHd, HAZHAYeHlle MOKCOHUOUHA BGO3MOMCHO MNpU  6e0eHUl

naiieHmoes ¢ Al oJXCUpeHueM U UHCVIUHOPe3UCMEeHNHOCMbIO. HQCA-IOH’ZPE Ha onicynmicmaelie 6

pGKO.-“--'.'eH(){IIjHHx OaHHOCO Klacca npenapanoec cpedn OCHOGHbLIX, HEem OCHOGAHUII 01 OmMMeHbl
-

maxkotl mepantiil. NAYUEHMAaM, KOmMopvle Yice NoaV4arom OaHHVIO cpYnny npenapamos npu

Yeaoe6uu ux xopouteti 3ghpexmusHocmu 1 nepeHoCUMOoCmil.



Renal Sympathetic Denervation for Treatment of
Drug-Resistant Hypertension

One-Year Results From the Symplicity HTN-2 Randomized,
Controlled Trial

6-month post 12-month post
randomization randomization
PaHgomusmposanu 106 6-x ‘| RDN* Crossover!  RDN*  Crossover
" 6-mo post-RDN)*
c pesucteHTon Al (>3 npenapara) ST
BKkntoyanu Tonbko 60nbHbIX
co CK® > 45 mn/muH +7 +1
Yepes 12 mecaues — 47 B rpynne
“ RDN SBP
AeHeBpauum 1 35 B KOHTPOIbHOM 8
-10 RDN DBP
=12 M Crossover SBP
. Crossover DBP

Conclusions

Renal denervation with the use of the

Symplicity catheter g 24

system results in sustained blood 28

pressure reductions through :

12 months in patients with severe '?2 P=0.16 |

hypertension unresponsive l PENT J

to 3 antihypertensive drugs.
Figure 2. Change in office-based blood pressure. Both the initial

renal denervation (RDN) group and the crossover group dener-

MoueuHan peHepBauma y 6ONbHLIX  vated at 6 months after randomization experienced significant

c pe3ucreHTHoM Al obecneumnBsaer drops in systolic (SBP) and diastolic blood pressure (DBP).
CHYKeHMe Al Ha NPOTAXKEHUM *P<0.001 for SBP and DBP change after renal denervation;
P 1P=0.026 for SBP change from baseline and P=0.066 for DBP

12 mecaues change from baseline for the crossover group before denerva-
tion at 6 months.

Circulation. 2012;126:2976-2982



Expert consensus document from the European
Society of Cardiology on catheter-based renal
denervation’

...paAN0O4ACTOTHAA abnAaUuMA NOYEeUYHbIX HEpPBOB
cHuKaet Al n ynyywaet KOHTpoab Al n 60nbHbIX C
pe3ncteHTHOU Al, 3TOT 3P PeKT coxpaHaeTca go 36
mecAaues...

Expert consensus document on catheter-based renal denervation can be
considered as a therapeutic option in patients with resistant hypertension, whose
blood pressure cannot be controlled by a combination of lifestyle modification

and pharmacological therapy according to current guidelines. The fact that renal
denervation also reduces whole-body sympathetic nerve activity suggests that this
therapy may also be beneficial in other clinical states characterized by sympathetic
nervous system activation—this may ultimately lead to new indications.

European Heart Journal (2013) 34, 2149-2157




PaHpomusunposaHHoe uccnegoBaHue pesucreHTtHoi Al (OducHoe AL + CMAL)
MNoueuHan peHepBauua NpoTuB papmakoTepanum

Office SBP at 3-month and
6-month Follow-up

180 -
170 A
~—a— RDN ~&— Medical
160
x 160
£
156 149
@ 150 118
- - —7
:
140 4
£ 40
@ 0 131
120 T T
Baseline 3-month 6-month

Follow-up Time

FIGURE 1 | Shows the effect of RDN on office systolic blood pressure
(SBP) at 3-month and 6-months of follow-up, compared to drug
treatment adjustment guided by non-invasive hemodynamic
measurements. Differences were statistically significant (Fadl Elmula

et al., 2014), favoring drug treatment adjustment, which is the
recommended method to gain blood pressure control in patients with

so-called treatment-resistant hypertension (Gifford, 1988).

Ambulatory daytime SBP at 3-month and
6-month Follow-up
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FIGURE 2 | Shows the effect of RDN on ambulatory daytime systolic
blood pressure (SBP) at 3-month and 6-months of follow-up,
compared to drug treatment adjustment guided by non-invasive
hemodynamic measurements. Differences were statistically significant
(Fadl Elmula et al., 2014), favoring drug treatment adjustment, which is the
recommended method to gain blood pressure control in patients with
so-called treatment resistant hypertension (Gifford, 1988).

F.EImura et al, 2014




A Controlled Trial of Renal Denervation
for Resistant Hypertension
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Figure 2. Secondary Efficacy End Point.
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Background

Wimary Nevbews Groug

B niesioM, He ObLJ10 10KA3aTeJIbCTB MPEUMYIIECTB TTOUCYHOHN JEHEPBAIlUK HaJ CTAHIapPTHBIM
neyeHruem B cHkeHun CC3 u cmepTHOCTH, TakKe HeT 3HAYMMOIO BJIMSIHUSL HA KOHTPOJb
apTepUaIbLHOIO JaBJeHNUsl U QYHKIIMIO TTOYeK (BO3ZHMKAJI MOBBIIICHHBIA PUCK OpaauKapInui).

BriBoanl

...JlaHHBIE HEOKOHYATENBbHBI, YTOOBI MOACPKATH NCIIOIH30BAHUE TTIOYCUHON JICHEPBAIIUU IS
VAYUYIIEHUS! CEPACYHO-COCYIUCTOrO U MOYEYHOIO PUCKA U KOHTPOJISI apTEPUAIBHOTO AABICHHUS Y
NAlUEHTOB C PE3UCTEHTHOU TUIIEPTEH3HUEH. .... HEOOXOAUMBI TaIbHEHIITNE UCCIEA0BaHUs ¢ Oosee
JUTUTEIBHOU MPOAOIKUTEIIBHOCTBIO M OOJBIINM KOJTMYECTBOM YYaCTHUKOB.

Bolignano D, Coppolino G Cochrane corner: renal denervation for resistant hypertension—a broken promise?Heart2017;103:1753-1755.



Blood pressure in chronic kidney disease:
conclusions from a Kidney Disease: Improving
Global Outcomes (KDIGO) Controversies
Conference

Resistant hypertension

Resistant hypertension is common in CKD. The conference
participants discussed the possible role of mineralocorticoid
receptor antagonists (e.g., spironolactone, epleronone) in the
treatment of resistant hypertension (by extension from
studies in the general population) and as add-on anti-pro-
teinuric treatment, with or without the concomitant use of
novel potassium-binding drugs. However, participants
concluded that evidence is insufficient to define the role of
these agents in practice for those with CKD.

MoueuHylo geHepBauunIo IKcnepTbl obownm cropoHon!!!!

Kidney International (2019) 95, 1027-1036; |



Hypertension in dialysis patients: a consensus document by the
European Renal and Cardiovascular Medicine (EURECA-m)
working group of the European Renal Association-European
Dialysis and Transplant Association (ERA-EDTA) and the
Hypertension and the Kidney working group of the European
Society of Hypertension (ESH)*

Nephrol Dial Transplant (2017) 32: 620-640

Box 2:
in dialysis patients

Main pathogenic mechanisms of hypertension

® Sodium and volume overload.

® Increased arterial stiffness.

® Activation of the sympathetic nervous system.

® Activation of the renin-angiotensin-aldosterone system.

¢ Endothelial dysfunction (i.e. imbalance between endothelium-
derived vasodilators and vasoconstrictors).

® High prevalence of sleep apnoea.

® Use of recombinant erythropoietins.

Box 5: Antihypertensive drugs in outcome clinical
trials in haemodialysis patients

B-blockers

® Carvedilol reduced mortality compared with placebo in haemodi-
alysis patients with dilated cardiomyopathy [176].

® Thrice-weekly atenolol reduced cardiovascular events compared
with thrice-weekly lisinopril in HD patients with hypertension
and LVH in the HDPAL trial [177].

ACEls

* Fosinopril did not reduce cardiovascular events and mortality
compared with placebo in HD patients with LVH in the
FOSIDIAL trial [178].

ARBs

* Losartan/valsartan/candesartan reduced cardiovascular events and
mortality compared with treatment not including ACEIs/ARBs in
HD patients [179, 180].

® Olmesartan did not reduce cardiovascular events or mortality
compared with treatment not including ACEIs/ARBs in HD pa-
tients with hypertension in the OCTOPUS trial [181].

CCBs

* Amlodipine reduced cardiovascular events compared with pla-
cebo in HD patients with hypertension [182].

MRAs

* Spironolactone may reduce cardiovascular events and mortality
compared with no additional treatment or placebo in HD and
peritoneal patients [183, 184].



B3auMOOTHOIIEHHSI MEXKIY MapaMeTPaMHU CUCTOJNYECKOI0 apTepuaJibHOI0
JAaBJICHUS MPU PA3HbIX METOAAX U3MEPEHHUA Y 00JIbHBIX HA TeMOANAJIN3e
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KomnbloTepHbIii aaroputm ynpasneHua ynobrpadunbrpaumeit y
60/1bHbIX, NONYYalOLWMUX 1IeYeHUe remoamnain3om U ypoBeHb
apTepuanbHOro AaB/eHUs

[TapameTpsbl [TapameTpsl
[Tokaza- | npegauanuzHoro AJl, MM P noctauaau3Horo AJl, Mmm P
TEJIN pT. CT. pT. CT.
All (n=35) (n=35)

Crangaprt- ACK/J] Cranpaprt- ACK/J]

HBIU METO]I HBIU METOJI
CAJl 124,3+26,6 | 132,5£25,0 | 0,009 | 114,6+£24,5 | 125,7+24,1 | 0,002
AL 73,7£18,1 78,6£18,1 | 0,008 | 71,4+164 75,9+18,4 | 0,006
MAP 89,8+19,8 95,9+£19,6 | 0,0004 | 85,1+18.3 91,8€19,1 | 0,001

[Ipumeuanue: P — 3HaunMMOCTb pazinuduii napameTpoB A/l, OlleHEHHBIX
ctanapTHbiM MeTogoM U ACKJI; xupHBIM HIpUTOM BBIIECICHBI CTATUCTUYECKU

3HauuMble (P<0,05) MexrpyImnoBsie paznuuus no kputepuro Kpackena-Yomca; n
— YHACJIEHHOCTb TPYIII

Apayves W.HO. ABTopedepat Ancc. KaHg,. men Hayk, 2020
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