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KoHPAUKT nHTepecos
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KAPOANO-PEHANbHBIN KOHTUHYYM: MATOFEHETUHECKME OCHOBDbI
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CARDIORENAL CONTINUUM, PATHOGENETICAL GROUNDS OF
PREVENTIVE NEPHROLOGY
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Kapaono — peHanbHbIN KOHTUHYYM
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KapanopeHasibHbIM CUHAPOM

Tun 1 KPC - Taxenoe HapylieHne pyHKLUUM cepaua (KapanoreHHbIn oK uan
AEeKOMMeHcaLmna XPOHNUYECKOWN cepaeyHON HeAOCTaTOMHOCTN) BEAET K OCTPOMY
NOBPEXAEHUIO MOYEK.

Tun 2 KPC — XpoHMYecKasa cepaeyHasn HegoCTaTOuHOCTb MPUBOANUT K YXYALIEHUIO
bYHKUMM noYeK (XpoHUYecKom 60ne3HM NoYeK).

Tun 3 KPC — 6bicTpoe yxyalweHne GyHKUUM NoYeK (Memmna NoYek,
rMoMmepynoHeppuT) BeAeT K OCTPOM ANCPYHKUMKN cepaua (aputmmna, octpas
cepAeYyHas HeAoCTaTOYHOCTb).

Tun 4 KPC — xpoHunyeckasa 60a1e3Hb NOYEK NPUBOAUT K TMNepTpodun MnMokapaa,
CHUXXeHUto GYHKLUMM cepaua U YBENNYEHUIO PUCKA CEPAEYHO-COCYANCTbIX
OC/IOKHEHMU.

Tun 5 KPC — cuctemHada natonormna (Hanpumep, CENCUC) NPUBOAMUT K COYETAaHHOM
cepaevyHOn 1 NoYeyHom ANCPYHKLUMN.

C. Ronco et al. JACC 2008;52:1527-1539



ISSN 1561-6274. Hegpponorua. 2009, Tom 13, No4,

© A M.Iyros, B.A.Cepos, 2009
YK 616.12+616.61:616.61+616.12

AM. Illymoe', B.A. Cepos’
KAPOMOPEHANBHBLIN N PEHOKAPOUATbHBIN CMHOPOMBbI

Tabnwuua 3
Knaccud:m(auun KapauvnopeHanbHbIX B3aUMOOTHOLUEHUN

1 | KapayopeHanbHblA cuHApoOmM™ OcTpas unu xpoHudeckas cepigdyHas HeJoCTaTOYHOCTb NpU-
OcTpbll KapAnopeHanbHBIA CUHAPOM BOAMUT K MOYEYHOW AWCPHYHKLWK
XDOHWYECKUA KapnauobeHansHbIA CUHADBOM

2 | PeHokap awanbHblA CUHAPOM™ OcTpoe novyeyHoe NoBpexacHne UK xpoHnyeckasa 0onesHo
QCTpbIA peHoKapauanbHeli CUHAPOM noYyek NpMBoOaUT K cepieyHon HeaocTaTO4HOGTH
XDOHWYECKUA DEHOKADAWMANLHLIA CUHADOM

3 | CoveTaHHasa KapavwansHas U peHanbHas IMCHYHKUMA CuctemHan natonorug (cencuc, aMMnonaoa, caxapHelii gua-
OcTpan 6eT 1 ap.) NPUBCAUT K COUETAHHOW OCTPOW NN XPOHUYECKON
XpoHu4yeckan KapOuansHOW U peHanbHOW JUCOYHKUMIK




heart failure (CHF).

Kidney dysfunction is common in patients with heart failure. The term cardiorenal syndrome (CRS) has been used in recent
years without a well-accepted definition. Recently C. Ronco et al. (2008) [1] propose classification of CRS: acute cardiorenal
syndrome, type 1; chronic cardiorenal syndrome, type 2; acute renocardiac syndrome, type 3; chronic renocardiac syndrome,
type 4; and secondary cardiorenal syndrome, type 5. However, in clinical practice type 2 and type 4 cardiorenal syndromes in
some patients are difficult to differ. The aim of this study was to investigate heart-kidney relationships in patients with chronic

136 patients (87 females, 49 males, mean age was 61+11
years) with combined heart-kidney dysfunction were studied.
Patients had symptomatic chronic heart failure (II-IV NYHA
class) and chronic kidney disease with eGFR<60
mL/min/1.73m2. 42 (31%) patients had diabetic nephropathy.
The clinical characteristics of the patients are summarized in
Table 1. Estimated glomerular filtration rate (eGFR) was

Table 1. Characteristcs of f patients

ERA-EDTA Congress, Munich, 2010

1 by the Modification of Diet in Renal Disease (MDRD).

Cause and consequence combined cardiac and kidney dysfunction are impossible to define in some patients. For this reason
necessary to distinguish of chronic cardiorenal syndrome in which CHF leads to kidney dysfunction, and chronic CRS in which
cause and consequence combined heart-kidney dysfunction are not clear. Cardiac and kidney dysfunction often develops
simultaneously in patients with systemic pathology (DM), not dysfunction of one organ leads to dysfunction another and this is

not the cardiorenal syndrome - this is combined cardiorenal dysfunction.

chronic cardiorenal syndrome into two types: type 1 - leading
clinical syndrome is CHF and cause and consequence are
clear — CHF leads to kidney dysfunction, and type 2 - leading
clinical syndrome is CHF but cause and consequence heart-
kidnev dvsfunction are not clear (Fia.2.). The cardiorenal

.
N
Type 5 D
\ »

... ANCHYHKLUMA cepaua M NoYek 4acTo pa3BMBaeTCA 0AHOBPEMEHHO Y 60/bHbIX C CUCTEMHOM naTonoruelt (CA),
T.€. HE He0CTaTOYHOCTb OAHOr0 OpraHa NPUBOAUT K HEAO0CTaTOYHOCTU APYFrOro M 3TO He KapANOpPEeHanbHbIN CUHAPOM — 3TO

KOMBMHMPOBAHHAA KapANOPEHANbHbIN AUCHYHKLMA.

CRS, type 1

Fig. 2. Cardiorenal syndrome

cnepcrsuem.

Cause and consequence combined cardiac and kidney dysfunction are impossible to define in some patients. For this reason
necessary to distinguish of chronic cardiorenal syndrome in which CHF leads to kidney dysfunction, and chronic CRS in which

Y 1/3 60/1bHbIX HE ACHO, YTO ABNAAETCA NPUUUHOMI, a UTO
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PacnpocrpaHeHHocTb XbI1 8 CLUA - 15%

UNITED STATES RENAL DATA SYSTEM
2018 Annual Data Report
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AHA SCIENTIFIC STATEMENT

Cardiorenal Syndrome: Classification, ciuation. 2019;139:00-00.
Pathophysiology, Diagnosis, and Treatment Strategies

A Scientific Statement From the American Heart Association
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Llenesble 3HauYeHNA 0PUCHOro apTepPUAZIbHOrO AaB/IeHNA Y
60/bHbIX C apTEepUanbHOU rMNEepPTEH3NEMN

( ) a )
Llenesoe CAAl (Mm pT cT)
Bo3pactHble |~ aYa N | Llenesoe OAL
rpynnbi AT ][ +CA, || +XBN [ +UBC ]E’”;';‘K‘:T/J (mm pr cT)
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s N ( 2 (—H 3 N )
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* - He OTHOCUTCA K nauueHTam C OCTPbIM UHCY/IbTOM

** - BO3MOXXHO U3MeHeHune uenesBbix ypOBHeﬁ AAQ Y NOXUNbIX ocnabneHHbIX nauueHToB

of arterial hypertension

2018 ESC/ESH Guidelines for the management



ApTepuanbHag runepteH3us y Bapocnbix. Knuunyeckue pekomenpgauum 2020
Poccuiickoe kapavonormnyeckoe 06uecTso
Mpeauaunym Paboueii rpynnbl: Kobanasa X. 1., KoHpagu A. O., Hepgoropa C.B.*, LLnsxTo E. B.

Ynenbl PaGoueit rpynnbi: ApyTioHoB I.T1., BapaHosa E.W., bap6apaiw O.J1., Boiiuos C.A., Basunosa T.B., Bunnesanbge C.B.,
lanasuy A.C., nesep M.T., Tpunesa E.H., MpuHwTeinH 0. W., OpankunHa O.M., XepHakosa t0.B., 3Baprtay H.3., Kucnsk O.A.,
Koanonosa H.A., KocmauyeBa E.[l., Kotosckas l0.B., Jinbuc P.A., JlonatmH 0.M., Hebuepunse [1.B., HepowwnBuH A.O.,
OctpoymoBa O.[1., Ouwenkosa E.B., Parosa JI.I., Ckubuukuit B.B., Tkayea O.H., Yasoea W.E., YecHukosa A. ., Yymakosa [ A.,
LaneHoBa C.A., Lectakosa M. B., AkywmH C. C., AHuniuesckuin C. H.

3.6.2. ApTepuanbHas runepTeH3ns U XxpoHnyeckasa 6onesHb
noyek

« [laumentam ¢ XBIl pexkomeHayeTcs HadyMHaTh
JeyeHue (M3MeHeHHe oOpa3a KU3HHU U JIeKapCTBEHHYIO
Teparuio) BHe 3aBucuMocT oT Hatnuus C/1 npu ypoBHE
AJl, u3MepeHHOro B MEIMLUMHCKOM VUpeXIeHUH,
>140/90 MM pr.ceT. (ITpun. B3) [165, 166].

EOK/EOAT'IA (YYP C, VI 4)

« [laumenTtam ¢ amadeTnueckoii 1 HeanadbeTHYECKOIi
XbBII pexomenayerca cHuxatb CAJl 10 3Hauenuii 130-
139 MM PT.CT. B CBSA3M ¢ JOKA3aHHBIMU MTPEUMYILIeCTBAMHU
B cHrkeHun pucka CCC [168].



Komno3nTHbIn ucxon (netanbHocTb/NoyeyHaa HeAOCTaTOYHOCTb)

cb P
oZ
S 40—
(V)]
35 3.0
gu-
ET 20—
EN 10
SE = e N
0 INJIOL LY IWVD fMeiVie |
<50 60 70 80 90 100 110 120 130 140 150 160 >170

DBP SBP

Central INlustration: Where are the ideal blood pressures in those treated for hypertension?
Legend: Cubic spline smoothing based on multi variable cox regression analyses

demonstrating mortality/ESRD hazard ratios across ranges of blood pressure. Achieved
systolic blood pressure range 130-139 and diastolic blood pressure range 60-79 mm Hg were
associated with the best outcomes.

Sim J.J. et al. ] Am Coll Cardiol 2014;64(6):588-597



BanaHue uHteHcnBHoro KoHtpona AL npu XbI
(no pe3ynbtatam SPRINT Study)
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2020 International Society of Hypertension Global
Hypertension Practice Guidelines

(Hypertension. 2020;75:1334-1357. DOI: 10.1161/HYPERTENSIONAHA.120.15026.)

LleneBoe Al y 60nbHbIX MOsIOXKeE 65 neT
< 130/80 mmHg, echn nepeHocuTcs,
Ho > 120/70 mmHg
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+ No smoking, cofles, axeecise e 30min

* Empty bladder
+ Relax for 3-8 min
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Standards of Medical Care in Diabetes—2021.
Diabetes Care 2021,44(Suppl. 1):5111-5124

10.4 Y 6onbHbIX CA, n apTepuanbHoOi
runepTeH3uen BbICOKOro cepaeyHo-
COCYyAUCTOro

pucka uenesoe Al <130/80 mmHg, ecnm
6e3onacHo gocturHyto (C)

10.5 Y 60nbHbIX CQ1  apTepuanbHOM
runepTeH3nemu

He BbICOKOro cepAe4yHo-CoCyAuUCTOro pMUcKa
uenesoe

AL <140/90 mmHg (A)

10.6 Y 6epemeHHbIx ¢ CO m
npepaLecTByOLEei rMnepTeH3nein uenesoe
A 110-135/85 mmHg

104

10.5

10.6

For individuals with diabetes
and hypertension at higher car-
diovascular risk (existing athero-
sclerotic cardiovascular disease
[ASCVD] or 10-year ASCVD risk
=15%), a blood pressure target
of <<130/80 mmHg may be ap-
propriate, if it can be safely
attained. C

Forindividuals with diabetes and
hypertension at lower risk for
cardiovascular disease (10-year
atherosclerotic cardiovascular
disease risk <<15%), treat to a
blood pressure target of <140/
90 mmHg. A

In pregnant patients with diabetes
and preexisting hypertension, a
blood pressure target of 110-
135/85 mmHgis suggestedinthe
interest of reducing the risk for
accelerated maternal hyperten-
sion A and minimizing impaired
fetal growth. E



YacToTa KOMNO3UTHOTO UCXOHA 3,
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. CKd<60 mn/munn/1,73m2

O AnbbyMnHYpUS

O Ob6wasn nonynaums

ba3a gaHHbix KOxxHOM Kopeun

9 neT HabaogeHUA

BCce 6oNbHbIe NOAYyYanu
AQHTUTMNEPTEH3UBHYIO TEPANUIO

Jung H.H.Nephrology Dialysis Transplantation,03 April

2021 gfab151, https://doi.org/10.1093/ndt/gfab151
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NHTeHCcMBHOE CHUXeHue ALl NpOTUB «NPUHATOro»

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

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

No CKD —

Proteinura and no CKD
Dipstick albuminuria

No CKD > &

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

Within CKD
Diabetes
Mo diabetes

_O_
_Q_

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

0.13

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 cucronnyeckoe Al npm XbI < 120 mmHg ecamn nepeHOCHUTCA, UCNONb3YA
CTaHAapTU3UpoBaHHoe opucHoe namepeHue Al (2B)

3.1.1. MNoTteHuManbHO onacHo pekomeHaosaTb CALl <120 mm pT.cT., ecam ALl namepanu
HeCTaH4APTU3NPOBAHHLIM METOA0M.
3.2.2. KAMHUUUCTbl MOFYT MeHee MHTEHCUBHO CHU}KaTb A/l npu orpaHUYeHHON

NPOAO/TKUTENTbHOCTU KN3HU NN CUMITTOMAX OpTOCTaTMHeCKOﬁ TMMMNOTEH3UN.
3.2 lreatment with antihypertensive drugs, including KAS 1mnhibiors (KA>1)

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 HanAnunm
aNbbyMUHypum
y BCEX

2021 European Society of Hypertension practice

ouldelines for office and out-of-ofhice blood

NNe4eHNe Ha4nHaTb ])I’CSSUI‘(‘ measurement
c nAlN® nnn BPA

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).




CTpaTterma ne4yeHusa apTepuasibHOU
rMnepTeH3nmn

PaccmoTtpetb
WAr1 (vAN® unu B6PA) + (AK nnu P
Hauano tepanum MQHOTEDATURTR NP
NYpPeTUK) cC
1 Tabnetka C ABOViHOM A Hu3Kkom CC-pucke u
KOM6MHaLMK l 1 CT. rMNepTOHUM
WU ANA OYEHb
LIAT 2 NOXUAbIX
TpOiHas MAM®/BPA +AK + ANYPETUK nauueHTos (280
1 Tabnetka KOMBMHaLMA ner)
Ti?‘al;:n Pe3ncreHTHaa rmnepreH3us PaccmoTpeTb
KomM6uHauus+ Dob6asneHne cnupoHonakToHa (25- HanpasneHue B
CMUPOHONAKTOH 50 mr) cney. L'-e':"TP Ana
WAK Apyroi Wnu ppyroii puypeTtuk, anbda- AanbHeuLero
npenapaat 6nokatop unu 6era-6nokatop obcnepoBaHua

beta-6n10KaTop
Paccmotpetb npuem bBb Ha 0601 cTagun Tepanum Npu Haanuumn
cneu. noKasaHuA (ctabunbHaa cteHokapaua, CH, coctoaHmne nocne
UM, dubpunnauua npeacepaum, 6epemeHHOCTD)

2018 ESC/ESH Guidelines for the management
of arterial hypertension
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10.12 An ACEinhibitor or angiotensin
receptor blocker, at the max-
imum tolerated dose indicated
for blood pressure treatment,
is the recommended first-line
treatment for hypertension in
patients with diabetes and uri-
nary albumin-to-creatinine ra-
tio =300 mg/g creatinine A or
30-299 mg/g creatinine. B If
one class is not tolerated, the
other should be substituted. B

Initial Number of Antihypertensive Medications.
Initial treatment for people with diabetes
depends on the severity of hypertension (Fig.
10.1). Those with blood pressure between
140/90 mmHg and 159/99 mmHg may
begin with a single drug. For patients with
blood pressure =160/100 mmHg, initial
pharmacologic treatment with two anti-
hypertensive medications is recommended
in order to more effectively achieve adequate
blood pressure control (50-52). Single-pill



Korga mbl roBopum cHuxkeHa CK®, nmeem semay cymmy punotpaumnmn o BCEX HedppoHax,
T.e CHMKeHne CKP cBnaeTenbCTBYET O CHUMKEHMM MACChbl PYHKLMOHUPYHOLWMX HEDPOHOB,
NPY 3TOM B OTAE/IbHO B3ATbIX HeppoHax CKD ysennyeHa (rmnepdpuabrpauma)

MHruburtop
SGLT2
MNpUHOCALLLOS APTEPUMOAQ

S@ET2
SGLT2

BbiHOCSLLLOS
ApPTEPUOAC

Metnsa lenne

NHrmbutopbl SGLT2 CHUKAOT BHYTPMKAYOOUYKOBOE AaB/IEHNE

Adapted from: Cherney D et al. Circulation 2014;129:587



EMPA-REG Outcome®
NAUMEHTbI C BbICOKUM CEPAEYHO-COCYANUCTbIM PUCKOM
ImnarnneaosuH

i

7020 naumeHTOB

>9  Bba3oBaA Tepanua cepaevyHo-CoCyAnCTbIXx 3aboneBaHUN:
COVAIET o 81% UHrnbutopsl AMD/EPA

65% beTa-agpeHob10KaTOPbI

77% CTaTUHbI

89% AHTUKOAryNAHTbI U aHTMATPEraHTbI
98% CaxapoCHuKatouime npenapaTsbl

<
°

Zinman B, et al New England Journal of Medicine Sep 2015, DOI: 10.1056/NEJMo0a1504720



EMPA-REG OUTCOME
CepaeyHO-cocyamcTaa CMepTHOCTb (CHUMKeHue Ha 38%)

9. ~ ~— lNnaue6o
3 8 - OTHOCKTENbHbIN pUcK (95%/4UI) ]
N | 0.62 (0.49 ; 0.77) r
s 7 p<0.001
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S
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)
5
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0
0 6 15 18 24 30 36 42 48
Mecsubl
MauneHTbl C pUCKOM
OMnarnndno3nH 4687 4651 4608 4556 4128 3079 2617 1722 414
MNnauebo 2333 2303 2280 2243 2012 1503 1281 825 177

Zinman B et al. N Engl J Med 2015;373:2117-2128.



Cepae4yHo-cocyamncTaa CMepPTHOCTb Y NaLMEeHTOB
C XPOHUYECKON BoNe3HbIo Noyek

151
OP 0.70 .
(95% AU 0.51, 0.96) naue6o
p=0.0265
AmnarnndnosuH

MauuneHTbI € CObbITUAMM (%)

Kon-Bo Mecsa 1}

nauueHTos 3
3mnarnndnosuH 1498 1480 1465 1441 1296 281 827 544 136
Nnaue6o 752 741 728 710 632 472 404 257 63

Wanner C. et al. Circulation.2017;136:00-00. DOL: 10.1161/CIRCULATIONAHA.117.028268



Empagliflozin and Progression of Kidney
Disease in Type 2 Diabetes

N Engl ] Med 2016;375:323-34.

100+
950
80 8+
704 77 Hazard ratio, 0.54 (95% Cl, 0.40-0.75)
= 6+ P<0.001
= 60 5
ey 4
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gg 40_ 2_ ol
'E W 304 il Empagliflozin
Eo 204 0 T T T T T T T 1
3 0 6 12 18 24 30 36 42 48
v 10~
0 | | 1 I I I I 1
0 6 12 18 24 30 36 42 48
Month
No. at Risk
Empagliflozin 4645 4500 4377 4241 3729 2715 2280 1496 360
Placebo 2323 2229 2146 2047 1771 1289 1079 680 144

(KOMNO3UTHaA KOHEeYHas TOYKa: YBOEHUE KpeaTUHNHA CbIBOPOTKU,
Haya/l0 3aMeCTUTE/IbHOM Tepanum Uan CMepTb OT 3ab0/1eBaHNA NOYEK)



Obwan cmepTHOCTL

HR 0.68
(95% CI 0.57, 0.82} Placebo
p<0.0001

=)
1

Empagliflozin

Pafients with event (%)
n
b

0+ T T T T il T ™ T 1
0 6 12 18 24 30 36 42 48
Months
No. of patients
Empoglifiozin 4687 4651 4608 4556 4128 3079 2617 1722 414
Placebo 2333 2303 2280 2243 2012 1503 1281 825 \77

Kap%?—Meier estimate. HR, hazard ratio
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UccaepoBaHne EMPEROR-Reduced

PaHAOMU3IUPOBAHHOE ABOMHOE CAENnoe NAALLEe60-KOHTPOAUPpYEMOE
uccaeaosaHue chasbl lll

LLeAb: M3y4nTb ©6€30MNACHOCTb M 3CDAEKTUBHOCTb SMMNATAMADAO3MHA MO CPABHEHMIO C NAALLEDO B AOMOAHEHME K
CTOHAQPTHOM TEPAMNMUM Y NALMEHTOB C CEPAEYHON HEAOCTATOYHOCTBIO CO CHIMXEHHOM OPAKLLMEN BbIOPOCO
Monyasuua: CA2 1 6e3 CA2, BO3PACT 218 AET, XPOHUHECKAA CEPAEYHAA HEAOCTATOYHOCTh(KAAQCC I — IV no NYHA)

AM3ANH UCCAeAOBAHMA TS KAlouyeBble KOHEeYHble TO4YKM'2

KOMBUHUPOBAHHASA NEPBUMHAA KOHEYHAf
TOYKA

Bpemsi A0 NepBOro CAy4das cepAe4vHo-
COCYAUCTOU CMEPTU UAU TOCNUTAAU3IALLUU
no npuymuHe CH

AMNArAMAAO3MH 10 Mr 1p/AeHb+

EMPEROR-Reduced CTAHAQPTHAA TepAnis

PBAX <40%

MNAaauedo 1 p/AeHb+
3730 naumeHTos CTAHAQPTHAS Tepanms*

BTOPUYHbIE KOHEYHbIE TOYKU

* MepBas U NOBTOPHbIE FTOCNUTAAU3ALLUM MO
npuyuHe CH

* U3meHeHne oT UCXOAHOro ypoBHs CK®

CpeaHee Bpems HODAIOAEHMS = 16 meciLeB

*CTaHAQPTHAOSA TEPANMA COTAQCHO KAMHUYECKUM PEKOMeEHAAUMIM; CC, CEPABYHO-COCYAMCTBIN;  CK®P - CKOPOCTL KAYGOUKOBOM CPUALTRALIMM; CH, CepAeyHas HEAOCTATOYHOCTb; PBAX, dopakLms BoiGpoca
A€BOTo XeAyaouka; NYHA, Hbto-Mopkckas kapamoaormieckas accoumaums; CA2, CaxapHbii Anadet 2 mna
1. ClinicalTrials.gov. NCT03057977 (accessed Aug 2020); 2. Packer M et al. Eur J Heart Fail 2019;21:1270; 3. Data on file



KOMOUHMPOBAHHAOS NOYEYHANA KOHEYHAs TOYKA (TEPMUHAABHAS
CTAAMA XPOHUYECKOU BOAE3HMU NOYEK AU CTOUKOE CHUXEHUe CKP)

= o
3
I 6=
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>
> S 4 - Maauebo COP CAP
> 50% 1.5%
35
|=l_= =
v 3
0 g 27
cE 8 AMnarAucoAO3UH COP 0'50
(95% AU 0.32, 0.77)
O —
T T T T T T T T SOMNATAMADAO3MH:
0 90 180 270 360 450 540 630 30 NALMEHTOB € COBBLITUEM
AH1 nocAe paHAOMU3ALLUU Hacrota: 1,6/100 naumeHTo-AeT
MauueHTbl ¢ pUCKOM MNaauebo:
Maauebo 1867 1592 1501 1136 1058 681 SN 259 58 naumeHToB ¢ cobbITMEM
AMnarAucpAosuH 1863 1599 1532 1155 1062 687 391 276 Yactorta: 3,1/100 naumeHTo-AeT

KOMBUHUPOBAHHAS MOYEYHAsSt KOHEYHAS TOYKA OMPEAEAFAACH KOK XPOHMUYECKMI AMAAM3, TOAHCHAGHTALMA MOYKK, CTOMKOE CHKeHWe CKP 240% man yctonmeas CKP <15 MA / MUH / 1,73 m2 aaq naumeHTos ¢ CKP
230 MA/MUH/1,73 M2 HO UCXOAHOM YPOBHE (<10 MA/ MUH /1,73 M2 ars NALMEHTOB ¢ CKP <30 MA/ MUH /1,73 M2 HO MCXOAHOM YPOBHE). AMAAM3 CYUTAETCH XPOHUYECKMM, ECAM YOCTOTA AMAAM3A COCTOBASET ABA MAM
BoAee pa3a B HEAEAIO B TedeHne He meHee 90 aHen. Moaeab perpeccrm KoKCa, BKAIOYQIOLLLAS KOBAPMATbLI BO3PACTA, MCXOAHOTO 3Ha4YeHM CKP (no doopmyae CKD-EPI), peroHa, MCXOAHOro CTaTyca anabera,
MOAQ M MUCXOAHOTO 3Ha4eHMa PBAX.

CKP - ckopoCTb KAYOOHKOBOM couAbTpALMM; PBAX, dOpaKLMs BEIBPOCA AEBOrO XXeAyAouKa; CAP - CHuxXeHne abcoatoTHoro pucka; COP - CHMXKEHME OTHOCUTEABHOTO PUCKA

Packer M et al. Eur J Heart Fail 2019;21:1270



Effects of Dapagliflozin on Symptoms,
Function, and Quality of Life in Patients With

Heart Failure and Reduced Ejection Fraction
Results From the DAPA-HF Trial

Kosiborod M.N. et al. Circulation. 2020;141:90-99. DOI: 10.1161/CIRCULATIONAHA.119.044138

CONCLUSIONS: Dapagliflozin reduced cardiovascular death and worsening heart
failure across the range of baseline KCCQ, and improved symptoms, physical
function, and quality of life in patients with heart failure and reduced ejection
fraction. Furthermore, dapagliflozin increased the proportion of patients experiencing

at least small, moderate, and large improvements in health status; these effects were
clinically important.

[JanarnndnosnH CHUXKAET cepAeYHO-COCYAUCTYIO
CMEPTHOCTb, YAy4dLllaeT KNIMHNYECKMe NPoABAEHUSA U
KauyecTBO *M3HM npu XCH co cCHUXeHHON dpaKkumnen
BblOpoOCa



Outcome Dapagliflozin Placebo HR(95%Cl) p-value

Cardiovascular Death, Hospitalization for Heart Failure or Urgent Heart Failure Visit : 0.52
£65.6 (n=1487) 162/768 209/719 N / 0.70(0.57, 0.86)
65.7-87.5 (n=1564) 119/773 152/791 —'—: 0.77 (0.61,0.98)

»87.5 (n=1392) 73/693 116/699 - x 0.62 (0.46, 0.83)

Cardiovascular Death or Hospitalization for Heart Failure ' 0.53
<65.6 (n=1487) 160/768 205/719 oo : 0.71 (0.57,0.87)
65.7-87.5 (n=1564) 118/773 150/791 —— 0.77 (0.61, 0.99)
>87.5 (n=1392) 73/693 115/699 " ’ 0.62 (0.46, 0.83)

Hospitalization for Heart Failure or Urgent Heart Failure Visit : 0.38
<65.6 (n=1487) 99/768 134/719 —_— 0.67 (0.51, 0.86)
65.7-87.5 (n=1564) 78/773 101/791 B : 0.76 (0.56, 1.02)
>87.5 (n=1392) 43/693 78/699 < - , 0.54 (0.37,0.78)

Hospitalization for Heart Failure ' 0.40
<65.6 (n=1487) 96/768 130/719 ——=—— | 067(051,087)
65.7-87.5 (n=1564) 76/773 98/791 - T 0.76 (0.56, 1.03)
>87.5 (n=1392) 43/693 77/699 € - . 0.55 (0.38,0.79)

Cardiovascular Death : 0.82
<65.6 (n=1487) 107/768 121/719 ———— 0.84(0.64, 1.09)
65.7-87.5 (n=1564) 63/773 81/791 - : 0.78 (0.56, 1.09)
>87.5 (n=1392) 39/693 54/699 = , 0.72 (0.48, 1.09)

Death from Any Cause l 0.45
<65.6 (n=1487) 134/768 142/719 —-:— 0.89(0.70,1.13)
65.7-87.5 (n=1564) 76/773 99/791 - T 0.77 (0.57, 1.04)
>87.5 (n=1392) 46/693 67/699 - d 0.68 (0.47, 0.99)
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AdPekT ganarnndp03nHA Ha MOYEYHbIE UCXOAbI.
(KombuHnpoBaHHasA ToYKa: cHMKeHne CKP > 50% nau
noyeyHas HeAOCTAaTOYHOCTb UM NOYEYHaA CMepTb)

HR 0.71 (95% CI 0.44-1.16) P=0.17

4
1

2

Cumulative Percentage (%)
3
|

Figure 2. Effect of dapagliflozin on the
prespecified renal composite outcome.
Renal outcome was a composite of 250%
sustained decline estimated glomerular filtration
rate or end-stage renal disease or renal death

in DAPA-HF (Dapagliflozin and Prevention of
Adverse-outcomes in Heart Failure). HR indi-
cates hazard ratio.

Placebo

Dapagliflozin

NMumber at Risk

0 3 6 9 12 15 18
Months since Randomization

Dapagliflozin 2372 2294 2226 2141 2008 1570 1153
Placebo 2370 2276 2200 2117 1975 1537 1132

21 24
622 223
600 215

Circulation. 2021;143:298-309. DOI: 10.1161/CIRCULATIONAHA.120.050391



The relative risk reduction for the primary composite outcome with dapagliflozin was
consistent in participants with type 2 diabetes (hazard ratio [HR] 0-64, 95% CI 0-52-0-79)
and those without diabetes (0-50, 0:35-0:72). David C Wheeler D.C. et al. Lancet Diabetes
Endocrinol. 2021 Jan;9(1):22-31

RCT Dapagliflozin and prevention of adverse outcomes
in chronic kidney disease (DAPA-CKD)
PrOtO COI Rationale and trial protocol
#Fh-—  Multicentre ~ 400 Interventions Follow-up Primary outcome
E‘ Target n = 4300 Composite renal endpoint
OTHOCUTENIbHDbIU PUCK CHUXEeHUA > 50% decline
' in eGFR
KOMBUHNPOBAHHOIO
novyevyHoro ncxoana coCraBui. End-stage

Kidney disease

npu CA2 0,64, 95% AU 0,52-0,79

(1) | Renal or
6e3 CA2 0,50, 95% AU 0,35-0,72 P i
death
dt et Heerspink HJL et al. NDT (2019)
n TRANSRANTATION @NDTSocial

Heerspink H.J.L. et al. Nephrol Dial Transplant (2020) 35: 274-282
doi: 10.1093/ndt/gfz290



Electronic databases: |
PubMed, EMBASE,
Web of Science and
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Up to May 2020
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SGLT-2 inhibitors and GLP-1 receptor agonists for
nephroprotection and cardioprotection in patients with
diabetes mellitus and chronic kidney disease. A consensus
statement by the EURECA<m and the DIABESITY working
groups of the ERA-EDTA

nat

Nephrology Dialysis Transplantation

BonbHou ¢ CA2 Tuna mn XbIM ¢ uenesbim HbAlc (HbA1c<7%)
Ha Tepanun metpopmnHoM+Apy20l peKOMEHA0BaHHbINA Npenapar...,
ecnu dpyzoli npenapar 310 He UHrMbutop SGLT2, 3ameHuTe ero Ha MHrMbuTop SGLT2.

!

If not on SGLT-2 inhibitor, consider switching one of additional agents to
an SGLT-2 inhibitor with evidence for cardio- and nephroprotection?

!

[ If HbAlc remains above target or SGLT-2 inhibitor is not tolerated or is contraindicated ]

!

If not on a GLP-1 receptor agonist , consider switching one of additional agents
to a GLP-1 receptor agonist with evidence for cardio- and nephroprotection?

!

[ Reassess HbAlc in 3-months interval and adjust the treatment if above target? ]

1. 5GLT-2 inhibitors have been used in EMPA-REG OUTCOME and CANVAS studies up to 30 ml/min/L.73m? but their current indication for use is >45 ml/min/1.73m*for
empagliflozin and canaglifiozin and >60 m|/min/1.73m*for dapaglifiozin (see text for prescribing information)

2. Consult licensing indicati ons for GLP-1 receptor agonists regarding combination treatment and use according to renal function

3. Follow recent ADA/EASD recommendationsand current licensing data for combining antidiabetic agents and use according to renal function

FIGURE 5: Recommendations for SGLT-2 inhibitor and GLP-1 receptor agonist use for patients with type 2 DM and CKD on HbAIc target
after first-step or combination treatment.

Nephrol Dial Transplant (2019) 34: 208-230




KDIGO 2020 Clinical Practice Guideline for
Diabetes Management in Chronic Kidney Disease

Kidney International (2020) 98, S1-5115

; “ Physncal actlvity
5 Lifestyle therapy Nutrition
Weight loss
" Metformin SGLT2 inhibitor
©@  First-line
0@ ® '\ eGFR eGFR ; eGFR e
&/ therapy ‘ e ? S Hi Dialysis + % oo B Dialysis
Reduce dose Discontinue Discontinue Do not initiate Discontinue
L

- Guided by patient preferences,
comorbidities, eGFR, and cost
= Includes patients with eGFR
<30 ml/min per 1.73 m? or
treated with dialysis

« See Figure 20
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\ ;’3 Additional drug therapy as

o

Recommendation 4.2.1: We recommend treating patients with T2D, CKD, and an eGFR =30 ml/min per 1.73 m?
with an SGLT2i (1A).

PekomeHpgyeTtca neuntb 6onbHbIX ¢ CA 2 TMna u XBN co CK® 230 ma/muu/1,73m2
C ucnonb3oBaHMem MHrubutopos SGLT2 (1A)




KDIGO 2020 Clinical Practice Guideline for
Diabetes Management in Chronic Kidney Disease

Kidney International (2020) 98, S1-5115

Practice Point 4.2.5:

Practice Point 4.2.6:

Practice Point 4.2.7:1

Practice Point 4.2.8:



Acute kidney injury and adverse renal events
in patients receiving SGLT2-inhibitors: A
systematic review and meta-analysis

Jan Menne  **, Eva Dumann " *, Hermann Haller, Bernhard M. W. Schmidt

Department of Nephrology and Hypertension, Hannover Medical School, Hannover, Germany

112 paHAOMU3UPOBAHHDbIX UccnepsoBaHua (n=96722) B 41 U3 aTuX UccnegoBaHuii otmedeHbl 1089 chyyaes
OCTPOro NOBpeXAeHUA No4YeK
BonbHbie Ha UHrMbuUTopax SGLT-2 umenu Ha 25% HuKe yactoty ONN

B 5 o6cepBaLMOHHDbIX (HEPaHAOMU3UPOBAHHbIX) UCCnef0BaHUAX BKAKOUYABLWINX 83934 60/1bHbIX
M3 KoTopbix Yy 777 60onbHbIX pa3Bunocb OMM oTHocuTenbHbIN pUcK passutua OMM 6bin Ha 60% HUXKe
y nony4yaBwnUX UHrMbuTopbl SGLT-2

Conclusions

MHrnbutopbl SGLT-2 cHuKaloT pucK passutua OIM, 4To NOKa3aHO KaK B PaHA0MMU3UPOBaAHHbIX
nccnefoBaHUAX, TaK U B peasibHOU KIMHMYECKOM NpaKTUKe, HeCMOTPA Ha 6onee yactoe pa3BuTtue
OCJIOXKHEHUMN, CBA3AHHbIX C TMNoBoIeMunen

PloS Med 2019 https://doi.org/10.1371/journal.pmed.1002983
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