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KapanopeHnanbHbili cuaapoMm (C. Ronco et al., 2007)

Acute cardiorenal syndrome CRSType | Abrupt worsening of cardiac function lkeading to acute kidney injury (AKI), e 2. acute coronary
syndrome, acute decompensated heart failure or cardiogenic shock causing acute heart failure
and then renal dysfunction

Chronic cardiomnal syndrome  CRS Type 2 Chronic abnormalities in cardiac function causing progressive chronic kidney disease (CKD),
e.2. congestive cardiac faifure and chronic heart failure

Acute renocardiac sy ndrome CRSType 3 Sudden worsening of renal function causing acute cardiac dysfunction, e.g. uremic cardiomyo-
pathy secondary to acute renal failue, acute kidney ischemia or glomerulonephritis that leads
to acute cardiac injury and/or dysfunction (such as acute myocardial infarction, ischemia
congestive heart failure, pulmonary edema, and arrhythmia)

Chronic renocardiac syndrome  CRSType 4 Condition of primary CKD leading to an impairment of the cardiac function and/or increased
risk of adverse cardiovascular events, e.g. left ventricular hypertrophy and diastolic heart
failue secondary to renal failure, extreme burden of cardiovascular disease (CVD) risk in
patients with CKD, such as chronic glomerular disease and autosomal dominant polycystic
kidney disease (ADPKD)

Secondary cardiomnal syndrome CRSType 5 Sysemic disorders causing both cardiac and renal dysfunction, .. septic shock, vasculitis,
dizhetes mellitus. systemic lupus erythematosus, infections, drugs. toxins, connective tissue
disorders




OcTeocapKkoneHus —
KOMOWHaUKUS capKorneHnn n octeoneHnmn/ocTteonoposa

Binkley N, Buehring B. Beyond FRAX: it’s time to consider
‘sarco-osteopenia’. J Clin Densitom 2009; 12:413-416

OcTeonopo3 — CUCTEMHOEe NopaXeHue CKereTa, Xxapakrtepusylouieecs
CHWXXEeHUEeM MaccChbl KOCTEN U NOBpPEXAEHUEM KOCTHOMN
MUKPOAPXUTEKTYPbIl, YTO MPUBOAUT K BO3pAaCTaHMUIO XPYNKOCTU KOCTEN U
PUCKY nepesioMmoB

Pasnuumne mexay octeoneHMen n oCtTeornopo3oM KOfiu4eCTBEeHHOE U
OCHOBaHO Ha pe3yrnbraTax AeHCUTOMETPUMN KOCTEM:

CHMXXeHUe NJIOTHOCTU KocTen Ha 1 — 2,5 0. ocTeoneHus

CHUXXeHue bornee 4yem Ha 2,5 0: ocTeonopos



CapKoneHua (M62.84) - CUHAPOM, XapaKTepPU3yoLMNCS
nporpeccmpylollemn reHepam3oBaHHOW NOTEPEN MACChI,
CUbl U paboTocnocobHoCTU (NPOon3BOANTENBHOCTH)
CKeNeTHOW MYCKYNATypbl, YTO BEAET K YBENIMYEHUIO
PUCKOB HEONArONPUATHDBIX UCXOA0B, TAKMX KaK HU3KOE

KQaueCTBO XWU3HWU, UHBaIMAN3aAUNA U CmepTb [EWGSOP,
2010]

MpecapKkoneHus - |, MbllIEYHOMN MaccChbl
CapkoneHua - |, mbilieyHoM macchbl + |, cnnbl nam pabotocnocobHocTH
Ta)kenaa capKkoneHua - |, mbieyHom macchbl + |, cnnbl u pabotocnocobHocTm



AJNTOPUATM JIUArHOCTUKH IIEPBUYHON CAPKOIICHUH
(EWGSOP, 2010)
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Kputepumn, metoapbl OUeHKN U pedepeHTHble 3Ha4YeHMA ANarHo3a

CapKoOneHuu
['pymnma Kpurepnii Meron oneHku Pedepenrtnrie 3HaueHMS
UCCIIE0BATENEN
EBponeiickas pabovas Huskas NHnekc anneHauKyasipHOr ACMU u UMCM: camxkenue 6osee yeMm Ha 2

rpyIina no Uu3y4eHuto

MbIIICYHAasA Macca

CKEJIETHON MYCKYJIaTyphl

CTaHJAPTHBIX OTKIIOHCHUA OT CPEAHUX 3HAUYCHHI

CapKOTICHUH Y TTOXKUJITBIX (ACMMN) no nanneim JIPA mun moJontoro (18-39 ner) Bo3pacra
nronert (EWGSOP) 17001 WIN CIIEYIONIUE TPAHULIBL:
WHJIEKC MACChl CKEJIETHOU ACMU — M: < 7,26 xr/m?; XK: <5,5 kr/m?
myckynarypsl (MMCM) no HNMCM — M: tsxenas capkonenus < 8,5 kr/m?;
nanueiM BUM ymepennas — 8,51-10,75 kr/m2; Hopma >10,76
Kr/M?
XK: Tspkenas capkonenus <5,75 Kr/mM?; ymMepeHHast
—5,76-6,75 kr/m?; HOpMa >6,76 Kr/m?
Huskas Cua xBara KUCTH M: <30 kr; XK: <20 xr
MBIILIEYHAs CUjla
y/uni QyHKIUS CKOpPOCTh OXOJKH < 0,8 mM/c
EBponeiickas Huskas He yrounen CHuxeHue MBILIEYHON Macchl Oojiee 4yeM Ha 2
accoruanus MBIIIIEYHAs Macca CTaHJAPTHBIX OTKJIOHEHUS OT CPETHUX 3HAYCHUI

KIIMHUYCCKOI'O ITMTaHUA

U MeTaboau3Ma
(ESPEN)

Huskas
MBIIIEYHas CUjia
v/uni QyHKITUS

CKOpOCTh TOXOAKH WU
(GYHKIIMOHATBHBIE TECTHI,
HCIIOJIb3yEeMbIE B TepUATPUHU

JIAI] MOJIOAOTO BO3pacTa COOTBETCTBYIOLICTO I10JIa
M STHHYECKOMU MPUHAIJIC)KHOCTHU

CxopocTts noxonku < 0,8 M/c Mo gJaHHBIM 4-
MUHYTHOTO TE€CTa C XOb00i

ACMWN=AMM (kr)/KkBaapaT pocTa (m)
AMM, HopMan30BaHHaA NoO UHAEKCY maccbl Tena (MMT)= ACMU /UMT

NMMCM=06w1as8 macca ckeneTHon MmyckynaTtypbl Tena (kr)/ kBagpar pocrta (m)
NTMT=Towiaa macca Tena (kr)/kBagpat pocrta (m)




Kputepumn, metoabl OLEHKU N pepepeHTHbie 3HaYEHUS AMarHo3a
CapKONeHWW (npoponxkeHue)

['pynma Kpurepnii Meron oneHku Pedepenrtnrie 3HaueHMS
HccaeaoBaTeseu
MexnayHapoaHas Huskuit uugexc ACMMU 1o nanueiM JIPA num ACMMU nnu UTMT < 20 nepueHTHIs A1

pabouas rpymmna mno
capkonenun (IWGS)

TOILLIEN MACCEI
Tena

NTMT no nannsiMm BUM unn
JIPA

3I0POBBIX MOJIOABIX JIIOAEH
wm ACMU - M: <7,23 kr/m%; XK: <5,67 xr/m?

Huzkas CKOpOCTh NOXOAKHU WIIH CxopocTh oxonku <l M/c 1Mo TaHHBIM 4-
MBIIIEUHAas (byHKIMOHATBHBIE TECTHI, MHUHYTHOTO TE€CTa C X000
byHKIUSA HCIOJIb3yEMbIE B T€pUATPUU

Do HanMOHAIBLHBIX Huzkas AMM, HopManM30BaHHAas MO AMM, HOpManM30BaHHAs 1O UHJEKCY MacChl

HUHCTHUTYTOB 3J0POBbA
CIIA (FNIH)

MbINI€CYHAas Macca

Huzkas
MBIIIIEYHAs CUJIa

HHJACKCY MACChI TCJIa IO JaHHBIM
TIPA

Cuira xBara KUCTH

Tena — M: <0,789; XK: <0,512

M: <26 kr; XK: <16 kr

OO011eCcTBO 1O
W3YYCHHIO CapPKOTICHHUH,
KaXxeKCUHU U
HCTOLIAIOIINX

3a00JIeBaHUIA
(ISSCWD)

Huzkas
MBIIIEYHAas Macca

Orpanuuenue
MOJBUKHOCTHU

MBblIeYHbIC UHACKCHI IO
naaaeM JIPA, KT, MPT, Y31
wm b1IM

CKOpOCTB IIOXOJKH

CHuxenue 6ojee 4eM Ha 2 CTaHJapTHBIX
OTKJIOHEHUS OT CPEAHUX 3HAYCHUH JIHIT
MOJIO/IOTO BO3PACTa COOTBETCTBYIOIIETO T10JI1A U
STHUYECKOHN MPUHAIIECKHOCTH

<1wm/c
unu auctaniusa < 400 M mpu 6-MUHYTHOM TECTE

CHmxeHne maccol Mblwl Ha 5% 3a Tpu mecsiua nnn Ha 10% 3a 6 mecsiueB HE3ABUCUMO
OT ncnosnb3oBaHHoro metoga (Carrero, 2016)




Kaxekcust — KoMniekcHbIM MeTabonnMYecknn cMHApPoOM, 0ByCroBEHHbIN HANMMYNEM
TsKENoro 3aboneBaHns, U xapakTepusyrLnncs yMeHblLLEHMEM MbILLEYHOW MacCChI
Yyalle BCEro B COMETaHUM C NOTEPEN XXNUPOBOM TKAHU

Ctapu4eckan acteHus (frailty) — accounmpoBaHHbLIM C BO3pacTOM CUHAPOM,
XapaKkTepusyLwmnca yracaHmemM COBOKYMHOCTU (PU3NOMOrM4ecKknX pyHKLMN 1
CHWXEeHMEM pe3epBOB OpraHn3Ma, NpUBOLALMN K YBENUYEHUIO pUCKa
HebaronpusaTHbIX MCXOO40B (rocnuTanusauns, MHBanMOHOCTb, CMepPTb) Mpu
BO34ENCTBUM JaXKe He3HAYUTENbHbIX MO CUe CTPECCOPHbIX 0aKkTOPOB

HepoctaTouyHocTb nutaHua (malnutrition)

BenkoBoaHepreTnyeckaa HegoctatoyHocTb (BOH) - ogHOBpemeHHOe
NcToLleHne 3anacos 6enka n aHeprun B opraHn3me naumeHToB C XPOHUYECKOM
bonesHbto novek (XbI1), npuBoasawee K CHUKEHNIO HE TOSTbKO MbILLEYHOW MacCChl,
HO N MacCCbl XXMPOBOW TKaHU

Ypemuyeckaa mmonatua (G.Serratrice,1967)



CkeJreTHast MyCKynarypa:

- KpyITHEUIINM pe3epB OeliKa
- MECTO aKTUBHOM YTUJIN3AIWH TIIFOKO3bI U )KUPHBIX KHUCIIOT

- obecrieynBaeT BUTAJILHBIC ABHUI'aTCJIIBHBIC (1)YHKHI/II/II ABIXAHHC,
ZKCBAHUC, TTIOTAHUC

- OpraH TEPMOPETYIISALIH

- CEKPETOPHBIA OpraH

Jedumur (HeZOCTATOYHOCTh) (PYHKIMH CKeJIETHOH MYCKYJIATYPbI
(skeletal muscle function deficit, SMFD, R. Correa-de-Araujo 2014)



Ocmeocapkonenus

)

ATP, DKK-1, DMP-1, FGF-23,
‘ MEPE, NO, OPG, BGLAP, PGE,
RANKL, sclerostin,

Biochemical
Communication

Mechanical

Communication
\

BDNF, CXCL-1, IL-5, IL-6, IL-7, IL-15,
Irisin, LIF, NT-3, PGE2, TGFa,TGFB1,

————————

M Brotto et al, Bone 2015



Ageing

Diabetes } Sex hormones

Genetic factors Malnutrition and obesity 1 GHAGF-1
Inactivity (| mechanical bading) | Vitamin D Fat mfiltration of muscle and bone
Inflammation Abnommal thyroid function Corticosteroids

i\

IGF-1, Myostatin, Osteoglycin, l
FAMSC, Insin, Osteonectin, FGF2, -
IL-6, IL-7, IL-15, MMP- )

\{

1 Muscle mass and
function (Sarcopenia)

3
L Bone mass

g‘é{/

\
)

IGF-1, Sclerostin, Osteocalcin, LS
MGF, VEGF, HGF

DISABILITY AND

Hirschfeld HP et al., Osteoporos Int 2017




AnauTuBHBIN 3 (PEKT CApKONEHUN U OCTEOII0pO03a B OTHOIIICHUHU
pUCKa MAJICHUK Y NIEPETOMOB
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Fig. 3 Higher grevalence of falls and fractures in oseossrcopenic
subjects The figure compares the mean (S mumber of self-reparied
falls (past 6 months) (a) and fracmres (las S years) (b) amongst the
participants of the Nepean Osteoporosis and Frailty Study. The
osleosarcopenic (OSP) group showed the higher self-reported
prevalence of falls and fFactires as compared with the other groups SR
sarcopenic, OF osteopenic/asteoporotic. As expected, falk were more
prevalent in the SP group & compared with the OP and normal groups.
Fracures were mare prevalent m the OF group as compared with the
norral 2nd SP goups *p < 001, %p < 001 va nommal (fallers with no
SPmo OP)L Adapied from Huo et al [58]

Hirschfeld HP et al., Osteoporos Int 2017



OCTeoCapKONECHUS KaK 3BEHO KapAUOPEHAIIBHOTO
KOHTUHYYyMa:

1. Octeocapkonenus uMeeT oo1ue hakTopbl pucka ¢ 00JI€3HIMU
IIOYEK U CEPACYHO-COCYIMCTON CUCTEMBI?

2. boJie3Hb MOYEK U CEPACYHO-COCYAUCTON CUCTEMBI — (PAKTOPHI
pHCKa pa3BUTHS OCTEOCAPKOIICHUHN?

3. Hannuue ocTeocapKONEeHUHU YXYAIIAST MPOTHO3 IIPU ITUX
Oosie3HIX?

4. OcTeocapkoneHus sBasieTcs (haKTOPOM PHCKA pa3BUTHS
OOJIE3HU MOYEK U CEPACYHO-COCYIUCTON CUCTEMBI?



PacripoCcTpaneHHOCTh CAPKOIICHUM Cpeau Juill, umeromux XbI1
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Men (n=5070) Normal and CKD 1 (n=2409) CKD 2 (n=2434) CKD 3-5 (n=227) p-value
Sarcopenia prevalence (%) 62(2.6) 136(5.6) 41(18.1) <0,001
Women {n=6555) Normal and CKD 1 (n=4028) CKD 2 (n=2313) CKD 3-5 (n=214) p-value
Sarcopenia prevalence (%) 215(5.3) 165(7.1) 27(12.6) <0.001
All (n=11625) Normal and CKD 1 (n=6437) CKD 2 (n=4747) CKD 3-5 (n=441) p-value
Sarcopenia prevalence (%) 277(4.3) 301(6.3) 68(15.4) <0.001

SJ Moon et al, 2015
(KHANES IV-V,
2008-2011)

K Hirai et al, 2016



BavsHMe nokasatenem maccbl U CUbl MbllU Ha BbIXXNUBAEMOCTb
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N. Isoyama et al Clin J Am Soc Nephrol 2014



Puck cMeptu 00s1bHBIX Ha [']] B 3aBUCMMOCTH OT MHJIEKCOB MBIILIEYHON MacCChl U
(YyHKIIMOHAIBHBIX MMOKa3aTeIeH MBIIIII]
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P.Kittiskulnam et al
Kidney Int 2017



msulin clearance. Moreover, fasting glucose concenfrations are determined larzely by
hepatic glucose production and may not reflect msulin resistance mn skeletal muscle, the ate

of the most mportant defects in CED. For these reasons. eshmates of msuln resistance
senerated m the general population need to be vahdated m people with CED prior to thewr
applicaton in the CED population.

De Boer IH, Mehrotra R. Kidney Int 2014



The wasting continuum in heart failure: from sarcopenia to cachexia /S. von Haehling, Proc Nutr Soc 2015/

Estimatad pravaencs
among ambuldory hean
s patients (%) Definition Referancs
Sarcopenia/muscie 20 Lean appendcutar mass comedad for haght squasd of 2 2o or mo= belowthe 122
wastng mean of haalthy persons between 20 and 30 years of age of he same sthnic
group AND reduced walking spaed <1 nVs or walking distance < 400 m on the
6-min walk test
Cachaxia 10 Weight loss of atieast’ % of body weight in 12 months or less inthe presenceof 123
chronc iiness and In the prasence of three of five of the faliowing criteea: ()
decraased muscle stangth, () faigue, () anorexia (v) low fa-free mass index
and {v) abnormal sochamistry
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Physical inactivity, smoking, inadequate dietary food intake, hypertension, hyperglycemia,
dyshpidemia, testosterone deficiency, GH/IGF-1 deficiency, insulin resistance, oxidative stress

Uremig-related factors

Hyperphosphatemia, vitarmin D
deficiency, increased FGF-23,
decreased Klotho, hypercatabolism,
inflammation, metabolic acidosis,
increased myostatin

Visceral . Vascular
adiposity I I\ Sarcopenia ‘I I calcification

Arteriosclerosis (arterial stiffening)

A. Kato, Pulse 2015
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Cnenuduyeckas Tepanus 0CTEOCapKOICHUN

Anabonuyeckue crepouibl, SARM
rGH
['penvH, arOHUCTHI PELENTOPOB IPeIMHA (AHAMOPEIUH )

bumarpyma6 (ActRII)
Jlomarposyma0 (AT kK MHOCTaTHHY)
PexoMOMHAHTHBIA (hOITMCTATUH

[TpemapaTsl HapaBICHHOTO MUTOXOHApHaILHOTO AckicTBus (Debio-025 -
WHTMOUTOP LHMKIO(DUIMHA)

L -kapHUTHH N
Q-3 IDKK 777
EAA (ruapOoKCUMETUIOyTHUPAT)

Buramun D -

«AntupesopotuBabIie»: 1eH03yMab (AT kK RANKL), omanakatu6 (MHrHOUTOP
karerncuHa K)

«AHabonueckuey»: Tepuraparui, abagonaparui, poMocozyMad (AT k
CKJIEPOCTHHY )
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no TS Bowen et al, 2015



Db dekT puznuecKux yrnpakHeHUH U HYTPULIMOHHOM MOAIECPKKH IIpU
KOPPEKIIUH CapKOIICHUN

Muscle mass Muscle strength

Significant increase  Significant added Significant increase  Significant added

with exercises effect with nutntion  with exercises effect with nutntion

Protein 11712 RCTs W2RCT 1212 RCTs V12 RCTs

EAA 2 RCTs 0A RCTs 21 RCTs 03 RCTs

HMB 13 RCTs 13 RCTs YIRCTs ViR s

Mult-numrient 24 RCTs 04 RCTs VSRCTs /5 RCTs

Creatine 33 RCTs 45 RCTs Y¥iRCTs 43 RCTs (tor some of muscle strengh outoomes)
Vitamin [ (/1 RCTs (/1 RCTs 22 RCTs 02 RCTs

Other 44 RCTs 04 KCTs VS RCTs 05 RCTs

27 /34=79% 8/34=23,5% 29 /35=83% 8/35=23%

C Beaudart et al, Osteoporos Int 2017



OddexT hu3nIecKux yIpaXHECHUN U HYTPUIIMOHHOM ITOAACPKKHU IIPH
KOPPEKIMHU CapKOIICHHUH (IIPOIOIKCHIE)

Physical performance

Significant increase Significant added
with exercises effect with nutmtion
Prokin 99 RCTs OM RCTs
EAA 22 RCTs (only tor SPPB and TUG) 02 RCTs
HMB 22 RCTs {only for TUG) 02 RCTs
Multi-nutrient 34 RCTs 04 RCTs
Creatine J4 RCTs 14 RCTs
Vitamin D 22 RCTs (for some of physical performance outcomes) 122 RCTs (only for TUG)
Other $SRCTs 25 RCTs
25/28=89% 4/28=14%

RCTs randomized controlled trials, SPPB short physical performance battery, TUG timed up and go

C. Beaudart Osteoporos Int 2017



3agaumn:
OnpenesieHue U JUATHOCTHYECKUE KPUTEPHUH 0CTEOCAPKONECHUHU
Iponoskenue (pyHIaMEHTANbHBIX HAYYHBIX M KIMHUYECKHUX MCCJICI0BAHUN

Pexomenaanuu:

OolecnieyeHue aIeKBATHOM THETHI, KOHTPOJIb YPOBHSA BUTAMMHA D, KOHTPOJIb
U o0ecrneyeHue MaAaKCUMAJIbHO BO3MOKHON PU3HYECKOM AaKTUBHOCTH.

Y 00ubHBbIX, mojayvyaromux 3IIT: agexkBaTHbIN AHMAIU3, KOPPEKIUA
MUHEPAJIbHO-KOCTHbIX HApyuIeHuil, koppekuuss bOH, Jno, uAIl® u BPA



