I'MIHEPTEH3UBHASA HE®OPOITATHAL.
INPOPUIAKTUKA U JIEYHEHUE

A.M.LlLUyToB

YNnbAHOBCK

Poccuiickoe anMannsHoe obLLecTso
AKTyanbHble BONPOCbI Hepponormm
Bnagunkaskas
22 anpena 2022



KoHPAUKT nHTEepecos

ABTOpP No/Iy4an maTepmanbHOe BO3HArpaxXaeHue 3a YTeHUe NeKumii n
y4acTue B KIMHUYECKUX UCCNeA0BAHUAX OT KOMMNAHUN:
HoBapTtuc, Actpa-3eHeka, MNdansep, bepanmH-Xemun, AKpUXnH, Iruc,
KPKA, ®pe3eHunyc-Kabu, MakcoCmntKnaiH, bepuurep NHrenbxanm,
Cepsbe, TeBa.

HacTtoAawwui AoKAaa noarotossieH
6e3 Kakou "1mbo puHaHCcoOBOU NoaAepPIKKHU




'MnepteH3uBHbLIN HePPOCKNEPO3
(«aHrnoHedpocknepos», «runepreHsnBHaa HedpponaTUAa»)

TepmuH «f'mneprTeH3nBHbLIN HePpPOCKNEpPo3» 06bIUHO
UCNonb3yeTca ANA NATONIOTUU NOYEK, OC/IOKHAIOLWEN apTepPUa/ibHYIO
rMnepTeH3u1Io C NepPBUUYHbIM NOpPa*KeHUem NpPer1omMmepyaapHbIX COCya0B.
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disease. Nephrol Dial Transplant 1999;14:2271-78.



MKB-10

112 - Tunepren3uBnas [runepronnyeckas] 60Je3Hb ¢
MpPeMMYIIeCTBEHHbIM NOPAKEHHEM N0YEeK

Bxuroueno:

*;1if000€ cocTosHuE, YKazaHHoe B pyopukax NOO—NO7, N18.-, N19.-

i N26.- BCIIEACTBUE THIIEPTEH3UN

*apTEPUOCKIIEPO3 TTOYEK

*apPTEPUOCKIECPOTUYECCKUM HEDPUT (XpOHUUECKUI) (MHTEPCTULIMATIBLHBIN )
*rUIIepTCH3UBHAS HEPpOHaTHs

*HEPOCKIEPO3

HckiroueHa: sropuyHas runepren3us (115.-)

Mouck no 6a3e gaHHbIX PubMed:

Hypertensive nephrosclerosis (TunepTeH3nBHbIN HedpocKkaepos) -1317
Hypertensive nephropathy (TMnepteHsusHan HepponaTusa) - 607

Hypertensive angionephrosclerosis (TMnepTeH3mnBHbIN aHI1MOHePpPOCKNEPO3) - 8



https://mkb-10.com/index.php?pid=8052
https://mkb-10.com/index.php?pid=13146
https://mkb-10.com/index.php?pid=13150
https://mkb-10.com/index.php?pid=13174
https://mkb-10.com/index.php?pid=8060

«Prolonged hypertension reduces vasodilation and stimulates the secretion of proinflammatory
cytokines by angiotensin Il. Therefore, vascular endothelial cell damage and activation of the
coagulation cascade leading to fibrinoid necrosis, arteriolar edema, and platelet aggregation. TMA
is thought to be caused by mechanical stress when the erythrocytes pass through arteries that are
narrowed because of fibrinoid necrosis and perivascular edema»

Asano T, Mori H (February 02, 2022) Thrombotic Microangiopathy Due to Malignant Hypertension Treated Exclusively With
Antihypertensive Therapy. Cureus 14(2): e21835. DOI 10.7759/cureus.21835

ApTepuanbHaa runepTeH3na — NoBpeXaeHue 3HA0TeNUA — aKTUBaLLUA
KOarynfauMoHHOro Kackaga — GubprnHounaHbIN HEKPO3 — NoBpexxaeHue
apTepuanbHOU CTEHKU
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«In summary, the main clinical challenges are as follows: (1) to better understand the
different phenotypic presentations of MHT, and how their identification could improve
patient management; (2) to update the definition and diagnostic criteria of MHT and to
improve our therapeutic knowledge of it; and (3) to standardize and simplify the
guidelines in terms of administration route, drug type, and BP targetsy

Journal of the American Heart Association Volume 11, Issue 7, 5 April 2022
https://doi.org/10.1161/JAHA.121.023397




Gutsol AA, Blanco P, Hale TM, Thibodeau J-F, Holterman CE, Nasrallah R, et al. (2022) Comparative analysis of
hypertensive nephrosclerosis in animal models of hypertension and its relevance to human pathology.
Glomerulopathy. PLoS ONE 17(2): e0264136. https://doi.org/10.1371/journal.pone.0264136

Fig 1. Criteria for hypertensive glomerulopathy in humans. A, D. Normal glomerulus. B In solidified glomeruli, mesangial widening results in
prominent hyalinotic lesions and segmental sclerosis extending to Bowman’s capsule. Podocytes, mesangial and endothelial cells, capillary lumens
gradually disappeared within expanding hyalinotic segments. C In ischemic glomeruli, the tuft retracted, capillary walls thickened while their
lumens collapsed; hyalinosis and segmental sclerosis are less prominent. E, F Either solidified or ischemic glomeruli progress into the globally
sclerotic lesion—acellular collagenous tufts. A—C, E—periodic acid—Schiff; D, F-Masson trichrome staining. x600



MpurunHbl XBIM y 6021bHBLIX HA 3aMmecTUTE/IbHOM NOYEYHOU Tepanuun

[ - AptepuanbHas runepteHsua

ERA-EDTA USRDS

14% 29%

1. Kramer A, Pippias M, Noordzij M et al. The European Renal Association—European Dialysis and Transplant Association (ERA-EDTA) Registry Annual

Report 2015: a summary. Clin Kidney J 2018; 11: 108-122
2. United States Renal Data System. 2019 ADR Reference Tables. Volume 2 ESRD incidence. https://usrds.org/reference.aspx (9 July 2020, date last

accessed)
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[MNnepTeH3nBHbIN HeEDPOCKAEPO3 <2%

Table 1. Mopdonoruueckmii gnarHos y 21426 60nbHbIX ¢ Buoncuen NoUKu
(18 rocnutaneu Kopeun 1979-2018)

Group Pathologic diagnosis Number %
IgA nephropathy (IGAN) 7,586 34.17
Membraous nephropathy (MN) 2,035 9.17
Minimal change disease (MCD) 2,028 9.13
Focal segmental glomerulosclerosis (FSGS) 1,698 7.65
Lupus nephritis (LN) 1,398 6.30
Diabetic nephropathy (DN) 887 3.99
Membranoproliferative glomerulonephritis (MPGN)a 585 2.63
Crescentic glomerulonephritis (CRESGN) 410 1.85
Ischemic lesion Hypertensive nephrosclerosis (HT-N) 372 1.68
Chronic tubulointerstitial nephritis (CTIN) 276 1.24
Tubulointerstitial nephritis (TIN) 127 0.57

HecmoTtpsa Ha 6onbLuoe 4yncno 60abHbIX C NOA03PEHUEM MO KIMHUYECKUM
KpUTepmam Ha rmneprTeH3nBHbI HeppocKnepo3 mopdonornyecknm
AWNAarHo3 runepTeH3nBHbIN HePpPOoCKaepos bbin y <2%

Kim K. et.al. Korean J Intern Med 2020;35:1173-1187



KnanHnyeckne nokalaHMA No KOTopbiM bblna nposeaeHa buoncusa
MOYKN Y BOMbHbIX C NOATBEPKAEHHBIM apTEPUOHEPPOCKNEPO30OM

Ovrehus M et al. KidrEg%}r]jt. Rep. 2020;5:339-347
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Ovrehus M et al. Kidney Int. Rep. 2020;5:339-347



[InarHoCTUKa runepTeH3nBHOMN HedpponaTum

Mann JFE, Hilgers KF. Clinical Features, Diagnosis, and Treatment of Hypertensive Nephrosclerosis. Literature Review
Current Through Jun 2020, Topic Last Updated: 15 July 2019. UpToDate; www.uptodate.com (9 July 2020, date last
accessed

MannHO3 apTepPuUo, MoMepPYyI0CKIEPO3

Stompor S and Perkowska-Ptasinska A. Pol Arch Intern Med. 2020; 130 (2): 130-139



Goldblatt stated in 1960 that ‘the important question of which comes first, the high blood pressure or the renal lesion,
remains unsolved.’

Goldblatt H: Hypertension and vascular disease. Circulation 1960; 21: 643—645.

YTO NepBUYHO - BbICOKOE apTepuasibHOe AaBNeHNE U NOBPEXKAEHUE NOYEK?

‘Nephrosclerosis’ is the easy way out for classifying a case of chronic renal insufficiency in a hypertensive and/or aging
patient in the absence of kidney biopsy. Meyrier A. Nephron 2015;129:276-282

B otcyTtcTtBMM Buoncuun gnarHos «flmneprteH3nBHbIN
HedpoCKaepo3» — Nerkum nyTb Knaccudpmuyuposartb
XBIM y 60nbHbIX C apTepuasbHOU rMNEepPTEeH3UEN

Hypertens 2002; 11: 267-272.

JleueHne runepTeH3nn y eBponemnues MMeeT Leblo YMEHbLIUTb PUCK TMNepTpodum neBoro
XKeNyaouKa 1 NOBpeXKAEeHUA MO3ra, Yem npeaynpexaeHme nporpeccnposaHms XbI

The terms hypertensive kidney disease and hypertensive nephrosclerosis have outlived their usefulness. It may be time to use the
established, etiologically neutral term, arterionephrosclerosis , to consider whether this is a disease rather than a pathologic

description, and to determine the causal role of various clinical correlates including aging, obesity, hyperlipidemia, smoking, chronic
inflammation, and oxidative stress’.

Kopp JB: Rethinking hypertensive kidney disease: arterionephrosclerosis as a genetic, metabolic, and inflammatory disorder. Curr Opin
Nephrol Hypertens 2013; 22: 266-272.

... MOXKeT bbITb HAaCTa/I0 BpeMs MCMN0/1b30BaTb 3TUO/IOMMYECKU HEMTPANbHbIA TEPMUH
«apTepnoHedPOCKNEPO3Y.... ONpPeaeNnTb MPUYMHHYIO POJIb BO3PACTa, OXKUPEHMUA,
rMNepAnnUAEeMumn, KypeHus, XPOHNYECKOro BOCMaNeHMa U OKCUAATUBHOIO cTpecca?



ANropuTm AMarHoCTUKU rmnepreH3nBHoro Heppockneposa
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Hallan S.I. et al. Journal of Internal Medicine 2021;289:69-83
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[eHeTMUYeCKana NpeapPacnooKEeHHOCTb
K UHAYLUPOBAaHHOW rMnepTeH3neun Natonormm noyekx

BOBJ/1Ie4EHHDbIE B peryaimposaHune NOYeYHOWM remognHaMmKkun

BOB/I€YEHHbIE B MUOTEHHbIN OTBET

BoB/sieyeHHble B TGF oTseT

BOB/1€4EHHDbIE B OKCM,D,aTMBHbIVI CTpecCC B NMNOYKaAX

KTO u3 Hedponoros

He BuAaen 60/bHbIX Y
KOTOpbIX MHOrme rogbl Al 3
ctreneHu un Het XbI1

n Haobopom — Al 1 cteneHnun
HebonbLLOM

BOBJIEYEHHbIE B UMMYHHbIN OTBET

NPOAOIKUTENIBHOCTHU U
BOBJIEYEHHblE B Ppa3BuTME novyeyHoro ¢punbposa XbI?
BOBJ/IEYEHHbIE B NOBPEXKAEHNE NOAOLMUTOB

Hanbonee yacto obHapy*KeHHble B rTMNEPTEH3UBHOW NONyAsauumn
BapWaHTbl FEHOB aCCOLMMPOBAHHbIX C TMNEePTEH3NBHbIM HEDPOCK/IEPO3OM:
UMOD, MYH9, APOL1, SHROOM3, RAB38, DAB2.

Zhang C. et al. Physiological Reports;2021;9:e14688

https://doi.org/10.14814/phy2.14688



[eHeTUKa N HePppOCKIepo3

BapuaHTbl APOL1 1 KnMHMYECcKMe ncxoabl
y noxunbix: ARIC Study
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Chen T.K. et al. J.Am.Geriatr. Soc. 2021;69:155-163

dokyc Ha APOL1 mn XBI

Apolipoprotein L-1 (APOL1) — noTeHUMANbHO FEHETUYECKUIA
dakTOp Npeapacnonaraowmii K pa3sutmio XbIM, ocobeHHO y
BbIxoAueB 13 AGpuKu.

Nestor J., Mohan S. Kidney Int Rep (2019) 4, 901903

ioan ¢ asyma annenamm Apolipoprotein L-1 (APOL1) (G1/G1,
G2/G2, or G1/G2) paccmaTtpumBaloTca Kak umetolmne 10 KpaTHbIN
PUCK pa3BUTMA TepMMHanbHown XBI npu apTepuranbHoOM
rmMnepTeHsnm

Kruzel-Davila et al. Nephrol. Dial. Transplant. 2016;31:349-358



JTtoan ¢ asyma annenamm Apolipoprotein L-1 (APOL1) (G1/G1, G2/G2, or
G1/G2) paccmaTpuBatoTCA KaK MMetoLLLIMe BbICOKUIA PUCK Pa3BUTUA
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Friedman D.J. and Pollak M.R. CJASN 2021;16:294-303



Puck pa3Butms 3aboneBaHnt Ha NPOTAXKEHUN XKN3HU Y BONbHbIX C BbICOKOTO pucka APOL1
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Friedman D.J. and Pollak M.R. CJASN 2021;16:294-303



Risk variants in the APOL1 gene on chromosome 22

APOL1 G1 and G2 Risk Alleles in 111 Global Reference Populations.

PacnpocTtpaHeHHocTb annenen APOL1 G1 n G2 B mupe
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Llenb nevyeHnsa Xbl'T -
3amMennuTtb nporpeccupoBaHmne XbI'1 n
YMEHbLLUNTL cepaeyHO-CoCyanCTbIN PUCK

OCHOBHble MeponpuATUA m 2021

1.06pa3 xun3Hu, BkNouas AMeTy (YTOYHEHbI MoKa3aHWsA AN orpaHnMyeHuns 6enka)
N pmsnyeckme Harpysku

JleyeHune apTeprnanbHOU MMNEPTEH3UUN (n3meHenue uenesoro A/l)
3.NHrimbutopel AlNd nnu EPA ansa ymeHbleHna npotenHypumn (cakyoutpun/BancaptaH, iISGLT2)
4.JleyeHne aHemun (MHriMbUTOpPLI Nponun rugpokcunasol HIF)
5.JleyeHne gucnmnugemumn (HoBble LeneBble ypoBHU XJTHIT)
6.KOHTpOmb rmmnkeMmnn npu caxapHom anadete (OTXoA OT rMOKO30LeHTPUYHOCTH, iISGLT2, GLP1-
RA)
7.Koppekumsa MmHeparnbHbIX U KOCTHbIX HapyweHuin npu XbI1 (CKD-MBD) (yTo4yHeHbI noka3aHuaA
K ucnosib3oBaHua pocdatoMHaepoB, KaNnbLUMUMETUKOB U aHanNoroB ButTammHa [l)




LieneBble 3HaYeHNA oPUCHOro apTepuasibHOro AaBNAEeHUA Y
60/1bHbIX C apTEpPUANbHOU TUNEPTEH3NEMN
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ApTepuanbHag runepreH3ua y Bapocnbix. KnuHuyeckmne pekomeHgauum 2020
Poccuiickoe kapanonormyeckoe obwecTso
Mpe3ungunym Pa6oyeii rpynnsl: Kobanaea X. [., Konpagu A. O., Hegoropga C. B.*, LLnsxTo E. B.

YneHnel PaGoueit rpynnei: ApytioHoB I.[1., BapaHoBa E.lA., Bbap6apauw O.J1., boiiuos C.A., Basunosa T.B., Bunnesanbne C.B.,
langsuy A.C., esep M.T., puHesa E.H., puHwTeidd 0. ., OpankuHa O.M., XepHakosa 0. B., 3Bapray H.3., Kucnak O.A.,
Koanonosa H.A., KocwmauesBa E.[l., KotoBckaa HO.B., Jlmbuc P.A., Jlonatuu HO.M., HeGuepupnse [I.B., HepowwusmnH A.O.,
OctpoymoBa O. 1., OwenkoBa E.B., Parosa JI.T., Cknbuukwnii B.B., Tkayea O.H., Yasoea N.E., YecHukora A. ., YymakoBa " A.,
LansHoBa C.A., lLectakoBa M. B., AkywunH C. C., Auuwesckuia C. H.

3.6.2. ApTepuanbHag runepTeH3nda n XxpoHuyeckaqa 6onesHb
noyek
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Komno3nTHbIN ucxon, (netanbHocTb/NoyeyHana HeAOCTaTOYHOCTD)
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Effects of Intensive Blood-Pressure Control
in Type 2 Diabetes Mellitus

4733 60nbHbIX ¢ CA 2 Tuna.
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Intensive 2174 2071 1973 1792 1150 445 156 156
Standard 2208 2136 2077 1860 1241 504 203 201

Figure 1. Mean Systolic Blood-Pressure Levels at Each Study Visit.
I bars indicate 95% confidence intervals.

N Engl ) Med 2010;362:1575-85.




Effects of Intensive Blood-Pressure Control
in Type 2 Diabetes Mellitus

The ACCORD Study Group™*

A Primary Outcome B Nonfatal Stroke
1.0 1.0+
0.2 Standard 0.2
E 0.8 E 0.8
@ 01 Intensive o 01
£ 06l = 064 Intensive Standard
E= : = 0 S
E 00 | I I I I I I I I i 00 I | I T I I I I I
S ou 0123456738 S oul 0123456738
£ " p-020 £ " p-003
[= N j= N
o o
o 0.2 a 0.2
—
00 I I I | | I I I 00 | | | T T 1 I I
0 1 2 3 4 5 6 7 8 Q 1 2 3 4 5 6 7 8
Years Years
No. at Risk No. at Risk
Intensive 2362 2273 2182 2117 1770 1080 298 175 &0 Intensive 2362 2291 2223 2174 1841 1128 313 186 88
Standard 2371 2274 2196 2120 1793 1127 358 195 108 Standard 2371 2287 2235 2186 1879 1196 382 215 114

Y 60onbHbIX ¢ CA, 2 TNa M BbICOKUM PUCKOM CEepAEYHO-COCYAUCTbIX COObITUN
poctuxkeHne CAQl < 120 mm pr.ct. B cpaBHeHuu ¢ CAl < 140 mm pT.CT He
YMeHbLUAeT KOMMNO3UTHOro ucxoaa patanbHbiX U HedanbHbIX CEPAECYHO-COCYAUCTbIX COObITUM

N Engl ) Med 2010;362:1575-85.



A Randomized Trial of Intensive versus Standard

Blood-Pressure Control
The SPRINT Research Group™

METHODS

9361 60nbHOM Bbicokoro CC Pucka, 6e3 caxapHoro anabeta B Bo3pacTe cTapwe 50 net
c CAQ ot 130 ao 180 mm Hg (y 4678 60nbHbIX - Uenb nevyeHmns CAA meHbwe 120 mm
Hg (MHTeHcmBHOe nedveHune), y 4683 - uenb nedyenua CAA menblie 140 mm Hg
(ctaHpapTHOE neyeHue).

MepBMYHasas KOMBMHMPOBaAHHAA To4YKa: MHbapKT mmnokapaa, OKC, UHcynbT, CepaeydHas
HeA0CTaTOMHOCTb, UM CMepTb OT CepAeUYHO-COCYANCTbIX 3abo1eBaHUN.

CONCLUSIONS

Among patients at high risk for cardiovascular events but without diabetes, target- ing
a systolic blood pressure of less than 120 mm Hg, as compared with less than 140 mm
Hg, resulted in lower rates of fatal and nonfatal major cardiovascular events and death
from any cause, although significantly higher rates of some adverse events were
observed in the intensive-treatment group.

N Engl J Med 2015;373:2103-16.



Ncxoabl «CTAHAAPTHOM» U K MHTEHCUBHOMY
aHTUTNNEPTEH3MBHOM Tepanuu B noarpynnax 60abHbIX

(SPRINT Trial)

Subgroup

Overall
Previous CKD
Mo
Yes
Age
<75yr
=75yr
Sex
Female
Male
Race
Black
Nonblack
Previous cardiovascular disease
Mo
Yes
Systolic blood pressure
=132 mm Hg
>132 to <145 mm Hg
=145 mm Hg

Intensive Treatment

no. of patients with primary outcome/total no. (%)

243/4678 (5.2)

135/3348 (4.0)
108/1330 (8.1)

142/3361 (4.2)
101/1317 (7.7)

77/1684 (4.6)
166/2994 (5.5)

62/1454 (4.3)
181/3224 (5.6)

149/3738 (4.0)
94/940 (10.0)

71/1583 (4.5)
77/1489 (5.2)
95/1606 (5.9)

Standard Treatment

319/4683 (6.8)

193/3367 (5.7)
126/1316 (9.6)

175/3364 (5.2)
144/1319 (10.9)

89/1648 (5.4)
230/3035 (7.6)

85/1493 (5.7)
234/3190 (7.3)

208/3746 (5.6)
111/937 (11.8)

98/1553 (6.3)
106/1549 (6.8)
115/1581 (7.3)

P Value for
Hazard Ratio (95% Cl) Interaction

2= 2 0.75 (0.64—0.89)

! 0.36
B - 0.70 (0.56-0.87)
| 0.82 (0.63-1.07)

i 0.32
— 0.0 (0.64-1.00)
| 0.67 (0.51-0.86)

| 0.45
— I 0.84 (0.62-1.14)
+ 0.72 (0.59-0.88)

: 0.83
L] 0.77 (0.55-1.06)
—— 0.74 (0.61-0.90)

! 0.39
—— 0.71 (0.57-0.88)
B 0.83 (0.62-1.09)

] 0.77
o 0.70 (0.51-0.95)
| 0.77 (0.57-1.03)
I 0.83 (0.63-1.09)

0.50 0.75 100 1.20

Intensive Treatment Better Standard Treatment Better

N EnglJ Med 2015;373:2103-16.




Ncxoabl «CTAHAAPTHOM» U K UHTEHCUBHOMY
aHTUrnnepteH3smsHoM Tepanumn (SPRINT Trial)

Table 2. Primary and Secondary Outcomes and Renal Outcomes.*

Hazard Ratio

Outcome Intensive Treatment Standard Treatment (95% Cl) P Value
no. of patients (%) % per year  no. of patients (%) % per year
All participants (N=4678) (N=4683)
Primary outcorme 243 (5.2) 1.65 319 (6.8) 2.19 0.75 (0.64-0.89) <0.001 €=

Secondary outcomes

Myocardial infarction 97 (2.1) 0.65 116 (2.5) 0.78 0.83 (0.64-1.09) 0.19
Acute coronary syndrome 40 (0.9) 0.27 40 (0.9) 0.27 1.00 (0.64-1.55) 0.99
Stroke 62 (1.3) 0.41 70 (1.5) 0.47 0.89 (0.63-1.25)  0.50
Heart failure 62 (1.3) 0.41 100 (2.1) 0.67 0.62 (0.45-0.84) 0.002 €=
Death from cardiovascular causes 37 (0.8) 0.25 65 (1.4) 0.43 0.57 (0.38-0.85) 0.005 &=
Death from any cause 155 (3.3) 1.03 210 (4.5) 1.40 0.73 (0.60-0.90) 0.003 €&
Primary outcome or death 332 (7.1) 225 423 (9.0) 2.90 0.78 (0.67-0.90) <0.001 &=
Participants with CKD at baseline (N=1330) (N=1316)
Composite renal outcomex: 14 (1.1) 0.33 15 (1.1) 0.36 0.89 (0.42-1.87) 0.76
=50% reduction in estimated GFR{ 10 (0.8) 0.23 11 (0.8) 0.26 0.87 (0.36-2.07) 0.75
Long-term dialysis 6 (0.5) 0.14 10 (0.8) 0.24 0.57 (0.19-1.54) 0.27 *
Kidney transplantation 0 0
Incident albuminuria 49/526 (9.3) 3.02 59/500 (11.8) 3.90 0.72 (0.48-1.07) 0.11 *
Participants without CKD at baseline| (N=3332) (N=3345)
=30% reduction in estimated GFR to <60 ml/ 127 (3.8) 1.21 37 (1.1) 0.35 3.49 (2.44-5.10) <0.001 S
min/1.73 m?{
Incident albuminuria 110/1769 (6.2) 2.00 135/1831 (7.4) 2.41 0.81 (0.63-1.04) 0.10

N EnglJ Med 2015;373:2103-16.




Pe3synbraTtbl nedyeHma (SPRINT Trial)

A Primary Outcome

1.0+ 0.10— Hazard ratio with intensive treatment,
0.75 (95% Cl, 0.64-0.89)
0.08
= 0.8+ Standard treatment
S 0.06-
{P:
0.6
% 0.04+ Intensive treatment
2
= 0.024
< 044
£
S 0.00 T T T T T
02 0 1 2 3 4 5
e ——
0.0 T T T T
0 1 2 3 4
Years
No. at Risk
Standard treatment 4683 4437 4228 2829 721
Intensive treatment 4678 4436 4256 2900 779

B Death from Any Cause

1.0+ 0.107 Hazard ratio with intensive treatment,
0.73 (95% Cl, 0.60-0.90)
0.08+
0.8+
= 0.06-
~ Standard treatment
T 0.6 0.04
2
L; 0.4 0.02+ Intensive treatment
£
a 0.00- T T T T 1
ol 0 1 2 3 4 5
e ——
0.0 T T T T
0 1 2 3 4
Years
No. at Risk
Standard treatment 4683 4528 4383 2998 789
Intensive treatment 4678 4516 4390 3016 807

N EnglJ Med 2015;373:2103-16.




A Randomized Trial of Intensive versus Standard

Blood-Pressure Control
The SPRINT Research Group™

METHODS

9361 60nbHOM Bbicokoro CC Pucka, 6e3 caxapHoro anabeta B Bo3pacTe cTapwe 50 net
c CAQ ot 130 ao 180 mm Hg (y 4678 60nbHbIX - Uenb nevyeHmns CAA meHbwe 120 mm
Hg (MHTeHcmBHOe nedveHune), y 4683 - uenb nedyenua CAA menblie 140 mm Hg
(ctaHpapTHOE neyeHue).

MepBMYHasas KOMBMHMPOBaAHHAA To4YKa: MHbapKT mmnokapaa, OKC, UHcynbT, CepaeydHas
HeA0CTaTOMHOCTb, UM CMepTb OT CepAeYHO-COCYAUCTbIX 3aboneBaHUN.

CONCLUSIONS

Y 60/1bHbIX BbICOKOrO CEPAEYHO-COCYAMCTOro PUCKa, HO 6e3 caxapHoro aAnabera,
NOCTUMKEHME LIENEBOrO apTEPUANbHOIo AaBneHna meHee 120 mm pT.cT., NO
CpaBHeHUIO ¢ meHee 140 MM PT.CT. MPUBOANUT K MEHbLUEMY YnCy daTasibHbIX U He
daTanbHbIX COOLITUI U CMEPTU OT BCEX MPUYNH, XOTS 3HAUYNTENIbHO 60/bLIE MOBOYHbBIX
ABNEHUIM HabntoaaeTca B rpynne MHTEHCUBHOIO JIeYeHUs.

N Engl J Med 2015;373:2103-16.



BanaHne nHteHcusHoro KoHtpona ALl npu XbIl

(no pesynbratam SPRINT Study)

0157 ObuWwasa cMepTHOCTb
E 0.12
s 0097 HR (95% Cl) .
'*_E 0.06 0.72 (0.53-0.99) - E.LI_J__,JJ
E e —
o 0.03 3O OCD

0.00 = -'_|—-—-' T T T T T T T T

0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0 4.5
Years Follow-up
Number at risk

Standard 1316 1277 1227 865 269
htensive 1330 1279 1244 859 295

0.020 CHukeHue CK® > 50% nan Havano 3MT
k= I
S 0.015 [——J
- HR (95% Cl) | [
2 0.010- 0.90 (0.44-1.83) —
m l_,____r
3 = g
£ 0.005- T
o ol

e
) IS W | -
0.000 1—; T _r| T T T T T T T
0.0 0.5 1.0 1.5 2.0 2.5 3.0 35 4,0 4.5
Years Follow-up
Number at risk

Standard
inensive | CALL <120 mm pT.cT. npomue CA/L], < 140 mm pT.CT

J Am Soc Mephrol 28: 2812-2823, 2017
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MCCﬂeD,OBaH e STEP ORIGINAL ARTICLE

Trial of Intensive Blood-Pressure Control
in Older Patients with Hypertension

MHOFOLI,eHTpOBOe paHOOMU3NPOBaHHOE KOHTPOJIMpyEMOE nccneagoBsaHne

8 511 kutanckux nauymeHToB B Bo3pacTte oT 60 Ao 80 net ¢ apTepuanbHOU
rMNepTOHUEN.

IHTEeHCKBHOE nedveHune: ueneson yposeHb cuctonunyeckoro ALl ot 110 go
<130 MM pT.CT.

CTtaHpapTHOEe nedveHune: ueneBon ypoBeHb cuctonunyeckoro ALl ot 130 go
<150 MM pT.CT.

[NepBMYHast KOHEYHAs! TOYKA: NHCYIILT, OCTPbIA KOPOHAPHbLIA CUHAPOM
(OCTpbIN MHAAPKT MUOKapaa 1 rocnuTann3aums No noBoay HecTabunbHOM
CTeHoKapauu), octpas AeKOMMNEHCMPOBaHHAsA cepaeyHast
HELOCTaTOYMHOCTb, KOpOHapHasa peBackynsapusaums, ombpunnsums
npeacepanini unn CMepTb OT CepaeYHO-COCYANCTbIX MPUYMH.

Zhang W, Zhang S, Deng Y, et al. N Engl J Med. 2021 Aug 30. doi: 10.1056/NEJMoa2111437



KymynsatTuBHasi BcTpe4aeMoCTb NePBUYHON KOHEYHOWN TOUYKM

MHCYNbT, OCTPbIA KOPOHAPHbLIN CUHAPOM (OCTPbIN MHPAPKT MUOKapaa u rocnutanusayus Nno noBoay
HecTabuNbHOW CTEeHOKapAuK), ocTpasl AeKOMMEeHCUPOBaHHAA cepaeyYHasl He4O0CTaTOYHOCTb, KOPOHapHas
peBackynapusauusa, hpubpunnauus npeacepaun unum cMepTb OT CepAevYHO-COCYAUCTbIX MPUYUH.

1.0-
n 0.105
5 OTHOLLEHNE PUCKOB C MHTEHCUBHBIM NTEYEHNEM
o 0,74 (95% AW 0,60-0,92), p=0,007
= 0.8 0.08-
qJ .
©
D 135.3 MM pPT.CT.
E. 0.6 0.06 CraHpapTHOe neyeHue
O
m
5 0.04
T 127.5 MM PT. CT.
m 0.4-
= MHTeHcnBHOE neveHune
,_ 0.024
z
> -
; 02- 000 1 I | I I I 1 1
Y 0 6 12 18 24 30 36 42 48

0.0 I L T ‘I — T- - L T 1

0 12 18 24 30 36 42 43

Mecsubl ¢ paHgoMmusauumn

Zhang W, Zhang S, Deng Y, et al. N Engl J Med. 2021 Aug 30. doi: 10.1056/NEJMoa2111437
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6. RECOMMENDATIONS ON TARGET BLOOD PRESSURE

WHO recommends a target blood pressure treatment goal of <140/90 mmHg in all patients
with hypertension without comorbidities.

Strong recommendation, moderate-certainty evidence

; Llenesoe Al npu Al u CC 3aboneBaHuax: CAA<130 mm pT.CT.

VUILII II}‘FUI LTI Al WYV LAl WV a2Luidl Wi2edae VWV L),

Strong recommendation, moderate-certainty evidence

WHO st
patient Uenesoe Al npu Al' n sBbicokom CC pucke, C u XbM:

disease CAZ1<130 mm pT.cT.

Conditional recommendation, moderate-certainty evidence




KDIGO 2021 CLINICAL PRACTICE GUIDELINE FOR THE
MANAGEMENT OF BLOOD PRESSURE
IN CHRONIC KIDNEY DISEASE

Chapter 3: Blood pressure management in patients with CKD, with or without diabetes, not receiving
dialysis

3.1. Blood pressure targets

Llenesoe cucronnuyeckoe Al npu XbIN < 120 mmHg ecam nepeHOCUTCA, UCNONb3YA
CTaHpapTU3MpoBaHHOe opucHoe uamepeHue ALl (2B)

3.1.1. MNoteHuManbHO onacHo pekomeHaoBaTb CA/L <120 mm pT.cT., ecam ALl namepanu
HEeCTaHA4APTU3INPOBAHHbIM METOAOM.
3.2.2. KnnHUUMCTbl MOTYT MeHee UHTEHCUBHO CHMXKATb A/l Npn orpaHUYeHHOM

NPOAONHKUTENBHOCTU XKU3HUN UTN CUMITOMAX OpTOCTaTVI‘-IeCKOﬁ MMNOTEH3UMN.
3.2 lreatment with antihypertensive drugs, including KA imhibitors (KAS1)

Recommendation 3.2.1: We recommend starting renin-angiotensin-system inhibitors (RASi) (angiotensin-con-
verting enzyme inhibitor [ACEi] or angiotensin Il receptor blocker [ARB]) for people with

Mpn Hannynm

anbbyMUHypum n )
y BCEX guidelines for otlice and out-of-ofhice blood

IEUEHNE HatMHaTe i pressure measurement
c MAMN® nnan BPA

2021 European Society of Hypertension practice

Recommendation 3.2.3: We recommend starting RASi (ACEi or ARB) for people with high BP, CKD, and
moderately-to-severely increased albuminuria (G1-G4, A2 and A3) with diabetes (1B).




[ Treatment of hypertension in patients with CKD )

Albuminuria

(2300 mg/d or 2300 mg/g
creatinine)

¢ Yes No *

Mpu Hannumm anbbymuHypum ACE inhibitor Usual “first-line”
> 300 mr/cyTKu (Class Ila) medication choices
nAN® (lla)
ec/u He riepeHocum
ACE inhibitor
BPA ("b) intolerant
r‘res N
. ACE inhibitor*
@Z (Class Ila)
JACC VOL. 71, NO. 19, 2018 Whelton et al.

MAY 15, 2018:e127-248 2017 High Blood Pressure Clinical Practice Guideline



Table 5. Blood pressure thresholds for initiation of antihypertensive
therapy and treatment targets in adults

BP threshold (mm Hg)
for initiation of
antihypertensive therapy

SBP = 160 (Grade A)
DBP > 100 (Grade A)

BP target (mm Hg)

Patient population for treatment

SBP < 140 (Grade A)
DBP < 90 (Grade A)

Low risk (no targer
organ damage or
cardiovascular
risk factors)

High risk of

Cﬂl’(il[l\’H.SCUIHI

SBP > 130 (Grade B) SBP < 120 (Grade B)

disease*
Diabetes mellitus SBP = 130 (Grade C)
DBP > 80 (Grade A)
SBP = 140 (Grade C)

DBP > 90 (Grade A)

SBP < 130 (Grade C)
DBP < 80 (Grade A)
SBP < 140 (Grade A)
DBP < 90 (Grade A)

All others

BP, blood pressure; DBP, diastolic blood pressure; SBP, systolic blood
pressure.

*See Table 6;
measurement,

on thﬁ }.)H.SS Uf autumatcd UfﬁCﬁ }.)I(}{)d pressure

Guidelines

Hypertension Canada’s 2020 Comprehensive Guidelines for
the Prevention, Diagnosis, Risk Assessment, and Treatment
of Hypertension in Adults and Children

KaHaackmne pekomeHgaunm no npegynpexaeHuto,
AMNATHOCTUKE, OLLEHKE PUCKA U IEYEHUIO apTEPMAIbHOMN
rMnepTeH3smn y B3pocnbix U aeten (2020)

e Patients with existing cardiovascular disease or
risk
considered for intensive SBP targets (ie, SBP <

120 mm Hg).

with elevated cardiovascular should be

Y 6021bHbIX C CEpAEUYHO-COCYAUCTbIMU 3aboneBaHnaAMMU
WU BbICOKUM CEPAEYHO-COCYAUCTbIM PUCKOM PacCMOTPETb
cHmxKeHue CA[l < 120 mm pr.cT.

e [ndividualize BP targets I patients with chronic
kidney disease. Consider intensive targets (SBP < 120
mm llg) In appropriate patients.

Table 6. Clinical indications defining high-risk adult patients as

candidates for intensive management

Clinical or subclinical cardiovascular disease; or

Chronic kidney disease (nondiabetic nephropathy, proteinura < 1 g¢/d,

MauueHTtbl ¢ XbBI1.

*estimated glumt:rular filtration rate 20-59 mL/min/1.73 mz); or

Estimated 10-year global cardiovascular risk > 15%7; or
Age = 75 years

Paccmotpetb cHuXXeHune CAA < 120
MM PT.CT.

Patients with 1 or more clinical indications should consent to intensive

management.

* Four-variable Modification of Diet in Renal Disease equation.

109

| Fra.mingham Risk Score.

Canadian Joumal of Cardiology 36 (2020) 596—624
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Ba3a gaHHbIx KOxxHOM Kopeun

9 pet HabnoaeHUA

BCe 60/IbHbIE NOYYaNn
AHTUTUNEPTEH3UBHYIO TEPANUIO

Jung H.H.Nephrology Dialysis Transplantation,03 April 2021
gfab151, https://doi.org/10.1093/ndt/gfab151
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MNHTeHCcMBHOE CHUXKeHne Al NpOoTUB «NPUHATOro»

Matched group Hazard ratio (95% CIl) for composite outcome

Reduced eGFR and no CKD
eGFR < 60 mi/min/1.73 m?

No CKD —i

Proteinuna and no CKD
Dipstick albuminuria

No CKD 2l

Within proteinuria
eGFR < 60 ml/min/1.73 m?
eGFR = 60 ml/min/1.73 m?
Within reduced eGFR
Dipstick albuminurna
No proteinuria
Within CKD
eGFR stage 4-5
eGFR stage 1-3

Within CKD
Diabetes
Mo diabetes

_G_
_C_

0.80 1.00 1.20

Conventional control better

Intensive control better

1.40

1.60

1.18 (1.13-1.22)
0.98 (0.93-1.04)

1.30 (1.24—1.35)
1.01 (0.95-1.07)

1.44 (1.36-1.52)
1.24 (1.14—1.35)

1.46 (1.38-1.54)
1.15 (1.07-1.24)

1.23 (1.15-1.33)
1.22 (1.09-1.35)

1.21 (1.16-1.25)
1.16 (1.10=1.21)

P value for
interaction

013

0.003

0.95

= (0.001

0.68

0.99

Jung H.H.Nephrology Dialysis Transplantation,03 April 2021
gfab151, https://doi.org/10.1093/ndt/gfab151




KDIGO 2021 CLINICAL PRACTICE GUIDELINE FOR THE
MANAGEMENT OF BLOOD PRESSURE
IN CHRONIC KIDNEY DISEASE

Chapter 3: Blood pressure management in patients with CKD, with or without diabetes, not receiving
dialysis

3.1. Blood pressure targets

Llenesoe cucronnuyeckoe Al npu XbIN < 120 mmHg ecam nepeHOCUTCA, UCNONb3YA
CTaHpapTU3MpoBaHHOe opucHoe uamepeHue ALl (2B)

3.1.1. MNoteHuManbHO onacHo pekomeHaoBaTb CA/L <120 mm pT.cT., ecam ALl namepanu
HEeCTaHA4APTU3INPOBAHHbIM METOAOM.
3.2.2. KnnHUUMCTbl MOTYT MeHee UHTEHCUBHO CHMXKATb A/l Npn orpaHUYeHHOM

NPOAONHKUTENBHOCTU XKU3HUN UTN CUMITOMAX OpTOCTaTVI‘-IeCKOﬁ MMNOTEH3UMN.
3.2 lreatment with antihypertensive drugs, including KA imhibitors (KAS1)

Recommendation 3.2.1: We recommend starting renin-angiotensin-system inhibitors (RASi) (angiotensin-con-
verting enzyme inhibitor [ACEi] or angiotensin Il receptor blocker [ARB]) for people with

Mpn Hannynm

anbbyMUHypum n )
y BCEX guidelines for otlice and out-of-ofhice blood

IEUEHNE HatMHaTe i pressure measurement
c MAMN® nnan BPA

2021 European Society of Hypertension practice

Recommendation 3.2.3: We recommend starting RASi (ACEi or ARB) for people with high BP, CKD, and
moderately-to-severely increased albuminuria (G1-G4, A2 and A3) with diabetes (1B).




KDIGO 2021 Clinical Practice Guideline for the
Management of Blood Pressure in Chronic Kidney Disease

Hence, the recommendation PekomeHaauunm no uenesomy
of target SBP <120 mm Hg is CAL <120 mm pT.CT. OCHOBAHbI
based not on renoprotective HE HA PEHOMPOTEKTUBHOM
effects but on cardioprotective 3P PeKTe, HO Ha
and survival benefits. KAPANOMNPOTEKUUNU

u BbIXXUBAEMOCTH

Kidney International (2021) 99, 559-569;



KoHTponb Al B 3aBUCMMOCTHU OT AY:

ueneson CAl 130-139 mm prt.cT., AAQ <90 mm pT.CT.
npn A1-A2

ueneson CAl 120-130 mm prt.cT., A <80 mm pT.CT.
npu A3 n Bbilwe

usberarb cHu>keHna CAAl <120 mm pr.cT. ANA
npeaoTepalieHua runonepdysum

Kanndeckie PEKONEHAAUHIT

Xpounueckas 6ose3ns noyex (XbII)

Koauposaiue no Meacyiapoanoii

CTATHCTHYCCKOT Kaacchdikatm

Goneneii 1t npodach. CBAIMHBIX
co 3oposnen:  N18.1/N18.2/N18.3/N18.4/N18.5/N18.9

Bospacrnas rpynmna: - B3pocasie
Foayroepiienna: 2021 (mepecMoTp Kakabie 3 roaa)

Pil'i['!'daﬂ'["l][i{ KaHiHucckoi PCKOMCILIALIN

*  Accouuanus Heponoros

XBMN-xpoHuyeckan 6onesHb noyek; UMT-uHaekc maccol Tena; CA-caxapHbiit guabet; HbAlc- ranknpoBaHHbI remornobuH; MHINT-2-MHIIMOBUTOPLI HATPUN-TIFOKO3HOTO KOTPAHCNopTepa NoYek 2

™mna; AJ-apTepuanbHoe aasneHune; AY-anbbymunypua; CAQ-cuctonnyeckoe AL; JAN-anactonnyeckoe A/
KnuHunueckne pekomeHzaumm "XpoHudeckan 6onesHb nodek (XBM)", 2021. https://cr.minzdrav.gov.ru/recomend/469_2




Cohort MpekpalyeHre npmema 6rnoKkaTopoB peHUH-aHIIMOTEH3NHOBOW

Stu dy cuctembl U yxyauweHue ncxoaos Xbll
Background " ACEi or ARB are recommended as standard ACEi and ARB are commonly discontinued,
- care in patients with CKD and albuminuria with potential long-term sequelae
Population Results
XBI1 He Ha ananuse, BORn | fip141252 QUJ]
NMPUHNMalOT NAT®/BPA } BkritoueHo
O Exposure: first cessation | 1 Cpi\gs;; ,D,II\:I_aBJ;I;B
: x of ACEi/ARB O N=135346 - -
- ) g x Mpekpawann [ He npuHumanu 14-30 oHew
I— Follow-up: median 4.87 npvem
(1OR 2.20-7.31) HR 2.30 HR 1.64
e -l l (9500 C1 2.21-2.39) (950 CI 1.43-1.88)
Eutcomes of interest l ] 61% | He npuHumanu > 180 aHen
"J/{_]_j! . O/ Bo3obHoBUNMU npuem HR 1.74 HR 1.59
CwmepTb |\ Odnanuns | nAMN®/BPA (959 Cl 1.70-1.78) (959 CI 1.48-1.71)

Ha NPOTSKEHUN 6 MECALIEB

MNpekpaweHune npuema AN nnu BPA nobon npoaomKUTENIbHOCTU aCCOLMMPOBAHO C YBENIMYEHUEM
pUCKa CMEepPTU UMU Hayana 3aMecTUTENIbHOMN MOYEeYHOWU Tepanuu, YTO BO3MOXHO CBA3aHO ¢ bonbluen
TAXECTbI0 60N1e3HU BO BpeMS peLueHUs NpeKkpaTuTb fie4yeHue

- Walther, C. et al. NDT (2020)
dt o \_ S50 @NDTSocial

© AstraZeneca 2020



-

Reduction of CVD complications

A

e CKD = TCVD risk
* Blood pressure systolic target < 120 mm Hg®
- Consider BP target of < 130/80 mm Hg in kidney
transplant recipients
« Start lipid-lowering therapy:
- If CKD and age = 50 years, statin is recommended
- If CKD and age 18—49 years, statin if known CAD,
diabetes mellitus, prior stroke, or high ASCVD risk
 Aspirin for secondary prevention unless
bleeding risk outweighs benefits

2021 KDIGO KoHceHcyc no paHHewn
AnarHocTuke u tepanuu Xbll

CHUKeHMe cepaeyHO-CoCyanCTbIX
OC/IOXKHEeHUN

 XbIl= TCC PUCK

e Uenesoe CAAl <120 mm pT.CT.

- CAL < 130/80 mm pT.CT. Y 60/IbHbIX
C TPAHCN/IAHTUPOBAHHOW MOYKOM

* HayaTb AMNMA-CHUMKAOLWLYHO
Tepanuio:

- XbIN n Bo3pact 250 net
PEKOMEHA0BATb CTAaTUHDbI

- XbIN n Bo3pacTt 18-49 nert, cTaTuHbI
ecnn UBC, C[1, nepeHec UHCYNbT Uaun

BbICOKUIM KapANOBAaCKY/IAPHbIA PUCK
(wkana ASCVD)

* AcnupuvH AnA BTOPUYHOM
NPOPUNAKTUKMN, €CIN PUCK
KPOBOTEYEHUMN HE NpeBblIwaeT
NoJib3y

Shlipak M.G. et al. Kidney Int 2021;99:34-47




2021 European Society of Hypertension practice
guidelines for office and out-of-office blood

pressurce measurement

+ Quist room, comfortable temperature

= No smoking, coffee, exercise for 30 min

- Empty bladder

- Relax for 3—5 min

« Take 3 measurements at 1min intervals
Back » Use the average of the last 2 measurements
supported <+ No talking during

l and between measurements

Cuff to fit arm size ‘ MPOB
(small, usual, large) ap“m3 o
T e craRBEPT

¥ npak™ H
o‘_opp‘aBﬂe qa TPYA

Validated
electronic
upper-arm cuff2
or manual
auscultatory

1For manual auscultatory
devices the inflatable bladder
of the cuff must cover
75—100 % of the individual's
arm circumference.
For electronic devices use
cuffs according to device
instructions.

2See validated electronic
devices lists at
www.stridebp.org

Feet flat
on floor




LUenesoe Al (Mm pT.cT.) y 60nbHbIX C XpPOHMYECKO 6oNe3HbIo NoYeK

XbMN XbMN MNpenapatbl 1 AIMHKUK
(npoTtenHypua +) (npoTtenHypus -)

ACC/AHA [1] <130/< 80 <130/< 80 MAN®

ESC/ESH [2] CAL 130-139 CAL 130-139 MAMN® nnan 6PA
ISH[3] <130/< 80 < 130/< 80 MAM® unun BPA
Canada [4] CAO <120 CAA <120 MAMN® nnm BPA
KDIGO [5] CAO <120 CAA <120 MAN® nnm BPA
PKO (Poccus) [6] CA<140 CAA <140 MAN® nnun EPA
HOHP (Poccun) [7] CAO<130 CA<140 MAN® nnn bPA

1.ACC/AHA, American College of Cardiology/American Heart Association

2. ESC/ESH, European Society of Cardiology and the European Society of Hypertension
3. ISH, International Society of Hypertension

4. Hypertension Canada’s 2020

5. KDIGO, Kidney Disease: Improving Global Outcomes

6. Poccuitckoe o6LLecTBo KapaAnNonoros

7. Hay4yHoe obuiectBo Hedponoros Poccuu



KNIMHWYECKUWE PEKOMEHOALUWU MO ANATHOCTUKE U
NEYEHUIO NOYEYHOU APTEPUANNTBHOU TNMNEPTEH3UU
KyTeipuHa .M., LLBeuyos M.FO., domun B.B., LbirH A.H.,

LLlectakoBa M.B., LLlytos A.M.
Mockea, 2014, c. 50

Hay4yHoe obuwecmeo Hegbporiozos Poccuu

~w0BaTb NATI® n BPA



bnarogapto 3a BHMMaHUe
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