MemO6paHHbili noTeHuwan, MB

o

B
o

®
<)

If —ToK

-50mV — Ca-kaHanbl T-Tnna

Bpemn

\
Tox 2K s
runepnonspu3aymm 3Na’

Tok
genonsipusauyum b




Millivolts

100 msec




Atrial & Ventricular Cells

Sinoatrial Node Cells
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T-tubule lumen

tion

CACNA1S
» Multiminicore myopathy
» Congenital fiber type
disproportion (CFTD)
« Periodic paralysis

Q o°°°

FSERCA o

Sarcoplasmic reticulum lumen

STAC3
* Native American myopathy

RYR1
» Central core disease (CCD)
» Multiminicore myopathy
« Congenital myopathy with
cores and rods
« Centronuclear myopathy (CNM)
« Congenital fiber type
disproportion (CFTD)
* King-Denborough syndrome (KDS)
« Periodic paralysis
» Nemaline rod myopathy
» [diopathic hyperCKemia
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Late Clinical Signs of Malignant Hyperthermia

Generalized skeletal muscle

rigidity

o Ability to generate ATP is
nearly exhausted.

Lactic acidosis

Cyanosis

O Low oxygen saturation

3
4 High body temperature
(~40 degrees Celsius )

Tachycardia
% (high pulse rate)

o Skin appear to be purple or Cyanosis
blue
Dark urine Dark urine

O increased creatine kinase

Temperature rise above 40°C
Death

Muscle Rigidity

Hopkins, P. M. (2000) Malignant hyperthermia: advances in clinical management and disgnosis. Br. ). Anaesth. 85, 118-128.c




«30/10TOU CTaHAApPT»
AUArHOCTUKM

YcraHosKa ana IVCT

(in vitro
S, contracture test)



Tabnuua 18. MonekynsapHo-reHeTHYeCKas Knaccupukauus KarexonammH-3aBUCMMOM XENYA04KOBOW TaXuKapauu

Koaupyemblit 6enok Hacnepgosanue PacnpocTpaHéHHOCTb
CPVTH | RyR2 | PaitHoaMHOBbLIN peLienTop | AyTOCOMHO-[JOMUHAHTHOE | 65%
CPVT2 | CASQ2 | KanbcekBecTpuH | AyTOCOMHO-peLiecCuBHO. | 3-5%

lTpumeyanne: CPVT — katexonammuH-3aBucumas nonmmopebHas xeny[oykosas Taxukapaums (catecholaminergic polymorphic ventricular tachycardia)

Puc. 35. Inu30Abl KaTexonamuH-3aBUCUMON NONUMOPHHOK XeNnyao4yKkoBo#i Taxukapaun u3 16 komnnexcoe (A), 10 komnnekcos (b), 11
komnnekcoB (C), c yactoTou 260-307 yA./MUH, 3aperucTpUpOBaHHbIE NPU CyTOYHOM MoHUTOpMpoBanuu IKI no Xontepy Bo Bpems amo-
LLMOHANbHOro CTpecca (HanpsHXeHHbIA pa3roBop no Tenegoxy) y 6onoHoro 36 ner
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NE ACh
Epi Ado

G@ Acle=(ei)((®)
AN

cAI\t}
®I3 N | -
d
(Cca"sp T

Contraction<*—Ca*«"*

N -

R, receptor; Gs and Gi, stimulatory and inhibitory G-proteins;
AC, adenylyl cyclase; PK-A, protein kinase A; SR,
sarcoplasmic reticulum; o and B3, alpha and beta-
adrenoceptors; Epi, epinephrine; NE, norepinephrine; ACh,
acetylcholine; M, muscarinic receptor; A1, adenosine (Ado)




Norepmephrine Acetylcholine

-adrenergic l 1 Muscarmic
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receptor Adenylate receptor
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Gs protein
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rotem
l?n Active
nases 3
protem
kimases

Sarcoplasmic
reticulum

“The B-adrenergic-G-protein-adenylyl cyclase system is the most
powerful mechanism to augment human cardiac performance. Chronic
desensitization in heart failure must impair and weaken cardiac
performance.”

Brodde, 20071
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LV pressure
in aortic
stenosis

Y\ Normal

LV pressure

-

Wall stress =

Pressure x Radius
2 (Wall thickness)




Normal

Concentric

Eccentric

Combined

Physiological state

Arterial hypertension
Aortic stenosis

Mitral valve regurge
Dilative cardiomyopathy

Myocardial infarction

Physiological myocardial mass, diameter,
wall thickness

Increased wall thickness
Normal/ increased myocardial mass
Parallel organized sarcomeres

Increased mass

Increased chamber volume

Wall thinning

Longitudinal organized sarcomeres

Dilation in nonfunctioning areas
Hypertrophy in functioning areas
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Mechanical stretch
(increased work load)

<€ >

Mechanical sensor

(integrins?)

Agonists
(e.g., a—adrenergic
hormones, angiotensin)

Growth factors
(e.g., IGF1)

4
0
0
0
i
0
0
0
0

Transcription factors (GATA4, NFAT, MEF2)

Signal transduction pathways

Induction of
embryonic/fetal genes

(e.g., cardiac o-actin, ANF)

\V4
4 Synthesis of
contractile proteins

\:»
4 Production of

growth factors 5

(& & & & & R N R B 0 § &R B R B § &R &R B B &R B R B B N § B |

4 Mechanical
performance;

¥ Work load

4 Mechanical
performance
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Triggers

Amplifying
mechanisms

Hypertension, ACS, arrhythmias, infections, renal dysfunction, nonadherence, medications

A

¥

Myocardial

Renal

Vascular

Neurohormonal

* Decreased CO

* Diastolic dysfunction

* Myocyte injury

 Mitral regurgitation

* Ventricular
interdependence

» Tachycardia

¢ Sodium and volume
retention

* Acute kidney injury

* RAAS activation

* Endothelial dysfunction

¢ I[ncreased arterial
stiffness

¢ Vasoconstriction

* Afterload contractility
mismatch

¢ \Volume redistribution

* Capillary leakiness

* RAAS activation
* SNS activation
* Oxidative stress
¢ [nflammation

A0l
HYM

Congestion

¢ 3 End-organ

dysfunction
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ATEPOCKNEPOTUYECKNN KOHTUHYYM

Dzau and Braunwald, 1991

MHeynsT - thrombosis _ sudden death
/
infarction

lschemla

\\> re-infarction

loss of muscle

l

| atheroma [TIK

A AN remodeling
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_~ hypertension LV failure
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pourmyeckass CH mnpeacTaBaser cobont 3aboaeBaHue

C KOMIIAEKCOM XapaKTePHBIX CHMITOMOB (OABIIIKa,
YTOMASIEMOCTD U CHIMDKEHHE PU3NYeCKON aKTUBHOCTHU, OTEKH
M Ap.), KOTOpBIE CBS3aHBI C HeaAeKBaTHOM repdysueil opra-
HOB M TKaHEeH B [IOKO€ AU ITPU HAIPY3Ke U YACTO C 3aAPIKKOM
KUAKOCTH B opranusMe. llepBonmpuunHoin siBasieTcs yxya-
IeHWe CIIOCOOHOCTU CepAlla K HATIOAHEHHUIO AU OIOPOK-
HEHUI0, 00YCAOBACHHOE TIOBPEXKACHHEM MHOKAPAQ, a TAKKe

AHC6&A&HCOM BA3OKOHCTPHUKTOPHDBIX U Ba30AHAATHP YVIOLIIHUX
HeﬁpOI’YMOPaAbeIX CUCTEM.



Onpepenenune CH c coxpaHeHHoi (CH-c®B), cpeaHeit (CH-cp®B) u cHmnxeHHoi (CH-HDB) ©B

Tun CH CH-HPB CH-cp®B CH-c®B
Kputepuu 1 CuMNTOMbI ﬂpMSHaKVIa CUMMTOMBI £ FlpMsHaKMa CUMNTOMbI £ ﬂpmsnakma
2 DBJIK <40% OBJIX 40-49% OBJTXK =50%
3 - 1. Noebiweue yposHs NP; 1. NMogbiwenue yposts NP:
2. Kak MMHUMYM OZINH U3 OOMOJIHUTEbHbIX 2. Kak MMHUMYM OJINH 13 OONOJIHUTEbHbIX
KpuUTepues: KpUTEpUEB:

a. COOTBETCTBYIOLLEe CTPYKTYpHOE a. COOTBETCTRBYIOLLIEE CTPYKTYPHOE
nameHeHue (runeptpodpus JIXK nameHeHue (runeptpodus JIK
n/vnu paciumpenue J) n/unu pacwmpexue JI)

b. anactonuyeckas aucHyHKUmS b. anactonunyeckast aucHyHKUUA
(cMm. Paspen 4.3.2). (cm. Paspen 4.3.2).

Mpumeyanue: ° — Npu3HaKn MOryT He HaBNIOAATLCA Ha paHHUX cTaansx CH 1y NaUmMeHToB, IeYeHbIX AMypeTkamm, ® _BNP>35 nr/mn u/unu NT-proBNP >125 nr/mn.

CokpalueHus: BNP-B — Hatpuitypetuyeckuit nentug tuna B, NP — Hatpuitypetuyeckuit nentua, NT-proBNP — N-TepMuHanbHbIi pparMeHT MO3roBoro Hatpuitype-
Tuyeckoro nentuaa, ®B — dpakums Buidpoca, JIXK — neBblit xenynoyek, JIN — nesoe npeacepave.

« XCH c auskoit ®B (menee 40% ) (CHudB)
« XCH cnpomexyrounoit @B (ot 40 a0 49%) (CHu®B)
« XCH c coxpanennoit ®B (50% u 6oaee) (CHcDB)



CuMnTOMBI Mpu3anaku

TunuyHble Bonee cneunduyHbie
Oppiwka MoBbILLEHHOE IaBNEeHME B SPEMHbIX BEHaX
OpTonHo3 enaTo-torynsipHblil pepniokc
MapokcuamanbHas HoYHas oapillka TpeTtuia cepaeyHbli TOH (pUTM ranona)
CHWXEeH1e TONepaHTHOCTM K Harpy3ke JlatepanbHoe CMeLLeHVe BEPXYLLEYHOro ToN4YKa
Ycranoctb
YToMnsieMocTb
YBenuyeHne BpeMeH BOCCTAHOBNEHWUS NOCNE Harpy3oK
Ortex nogpbkek
MeHee TUnuYHbie MeHee cneunduyHbie
HouyHoW kawenb Mpubaeka maccel Tena (>2 kr/Hep,.)
CeucTsiiee abixaHue Moteps Beca (npu Taxenoi dpopme CH)
Ouwyuiesve pasayTocTu Kaxekcus
MoTeps annetuta CepaeyHble LWyMmbl
CnyTaHHOCTb MbilLNeHus (0co6eHHO B Noxunom Bo3pacte)  [epudepuyeckune otekmn (NOAbDKKM, MOLLOHKA, KpecTel)
Jenpeccus JleroyHas kpenutaums
CunbHoe cepauebvexune OcnabneHHoe apixaHve U NPUTYNAeHne Npy Nepkyccum B 6asanbHblx OTAENax Nerkux
lonoBokpyxeHus Taxukapaus (NneBpanbHbiii BLINOT)
O6mopok HepuTMUYHBbIN NyNbC
Benponxea [53] TaxunHoa
Obixanue YenH-Ctokca
enatomeranus
Acuumr
MoxonopaHve KOHeYHOCTe
Onurypums

Hu3koe nynbCcoBOE AaBneHune




- «)__THIRD HEART SOUND S3 ,\
* Physiologic or pathological
* Pathological: > 40 years O|d| |

I L oW

— Volume overload
 Heart Failure
« Mitral regurgitation

 Positioning 4 2 St

— Left lateral decubitus, 5" ICS — LV
— Right parasternal border, 41" ICS — RV
— “MONTREAL”

LUP’ DU DUP

S




FOURTH HEART SOUND S4

W),

* Physiological or pathological

» Pathological
— Pressure overload

— Resistance of ventricular filling due to the increase
ventricular wall tension

— Decreased compliance LI:I"
« Myocardial infarction I
91 92 o1

« Cardiomyopathy
« Hypertension
« Aortic stenosis

* “Toronto”
» Gallop

— 84 91 $2 83 LUH | LUP" DUP




IMOXA - XCH

OTHOCUTENIbHBIM PUCK pa3BuTuAa XCH no Kpurepuam
OAbILWKA + cepauebuerHme + yromnaemoctb + OTEKU

PacnpocTpaHeHHOCTb
XCH 8 Poccum
(ppemunremckue kputepum)
coctrasuna 4,5%

14 -

I I
AT XMEC | OUM PAC  MK/AKMN 1 CAL H/ W



MoBpeXxaeHHbIn MUoKapa
nBC

Tokcuyeckoe noBpexaeHve

WMmyHonoruyeckoe
W1 BOCnanuTesibHOe NoBpexaeHne

WHpunbTpaums

MeTabonuyeckue HapyLLeHUst

[eHeTHYeckne aHoManum

Opyrue aHomanum, Begyume k CH

[unepTeHans
KnanaHHble 1 MuokapauanbHble
CTPYKTYpHble AedeKTbl

MepukapavansHas nim
SHOOMMOKapAanbHas NaTosorvs

BbICOKaﬂ-BOpO-ﬂlHQC-'Fb
cepaeyHbI BbIGpoc

Meperpy3ka 06beMOM
AputmMumn
Taxuaputmum
Bpaguaputmun

MwuokapananbHblit pybel,
OrnywweHue/rnbepHaums Muokapaa

TMoBpexieHre KOpoHapHbIX apTepuii
AHOMasbHas KOpPOHapHas MUKPOLIMPKY LA

OHpoTenuansHas aucdyHKUms

3noynoTpebeHne BpeaHbIMU BeLLeCcTBaMm

Taxensle MeTannbl

neKapCTBeHHb!e cpencrtea

Pagunauusa
NHbekumoHHoe

HeunHdekumoHHoe

OTHocALWasCs K 310Ka4eCTBEHHOMY
00pa3oBaHuio

He 3nokayecTBeHHas

[opmoHanbHble

AnuMeHTapHble

PasHoobpasHble HopMbl

[probpeTeHHble

BpoxaeHHble

lMepukapauanbHas
SHOoMUOKapaasbHas

Ankorosb, KokauH, amdeTamuH, aHabonnyeckue CTepounabl.

Mepb, Xeneso, cBuHell, kKobanbT.

LiutocTtatukm (HanpumMep, aHTPaLMKIMHBI), IMMYHOMOZYNSTOPbI (Hanpumep,
MHTEPGhEPOHbI, MOHOKIIOHAJIbHbIE aHTUTENa, Takue Kak TpacTy3ymao,
uetykcumab), aHTuaenpeccaHTbl, aHTuapuTMmyeckue npenapartsl, HMBC,
aHeCTeTUKM.

Baktepuu, cnnpoxeTbl, rpubku, NPOTO30iHbIe, Napa3uThl (6oneaHs Llaraca),
pukkeTcuu, Bupycel (BUY/CNAL).

JInMdoUMTapHBIA/TUraHTOKNETOYHBIA MUOKapAUT, ayTOUMMYHHbIE
3abonesaHus (Hanpumep, 6onesHb peiica, peBMaTOUAHLIA apTpuT,
3a00/1eBaHNs COEANHUTENbHO TKaHW, CUCTEMHas KpacHas BoJlYaHKa),
rMNepyyBCTBUTENILHOCTb M 303MHODUILHBIN MUokapauT (Yapmx-LUTpocca).

MpamMas MHOUILTPaLMA U MeTacTasbl

Amunonaos, capkonzios, reMoxpomatos (xeneso), 601e3Hu HakonneHus
rnukoreHa (6oneaHb Momne), TM30COMHbIE 601e3HN HakonieHust (60n1e3Hb
Dabpu).

3aboneBaHns LWWTOBMAHOM 1 NapalLMTOBUAHO Xenes, akpoMeranus,
neduunT ropMoHa pocTa, runepkoptusonemus, 6oneaHb KoHHa, 60neaHb
AnavcoHa, anabet, metabonuyeckuii CUHAPOM, GeoxpoMoumuToma,
naTonorus, oTHocsLasca kK 6epeMeHHOCTH U poaam.

neduunT TMammnHa, L-kapHUTHUHA, ceneHa, xenesa, pocdaros, Kanbums,
KOMMIeKCHoe uctoLleHue (pak, CTM/, aHopekcus), OXupeHue.

KM, AKMIT, AKX, pectpuktveHas KMI (nogpoBHee cM. 3KCnepTHble
[IOKYMEHTbI), MblLLEYHble AUCTPOdUM 1 TaMUHOMATUN.

3aboneBaHne MUTPasIbHOro, a0PTaNLHOIO, TPUKYCNNAANLHOrO
Y NYIbMOHAJIbHOTO KJ1anaHoB.

LedekT mexnpeacepaHoi N Mexkenyo4KoBol Neperopoakv 1 apyrue
(nogpobHee CM. 3KCNepTHbIN JOKYMEHT).

KOHCTPUKTUBHBIN NepuykapamT, 3KCCYAATUBHbIN NepukapauT.

MNep303uHOPUNbHBI CUHAPOM, 3HAOMUOKapANanbHbIi Gropos,
3HAOKapavanbHbli GrubpoanacTos.

Taxenas aHemus, cencuc, TMPeoTOKCKKO3, 6onesHb MapxeTa,
apTepuodeHosHasa puctyna, 6epeMeHHOCTb.

MoyeyHas HelOCTAaTOYHOCTb, ATPOreHus.

MpencepaHble, Xenyno4KoBbIe apUTMUM.
[MChYHKUMS CUHYCOBOrO y3na, HapyLLeHUs POBOAUMOCTHU.

Cokpauenus: NKMIM — runeptpodpuyeckasn kapamomuonatvs, JKMIM — gunartaumonHas kapavomuonatus, KMIM —kapanomuonatus, BUY/CIMNL — Bupyc nmmyHope-
duunTa yenoeeka/CUHADOM nouobpeTeHHoro ummvHonedununta. HNBC — HecTepouaHble NDOTUBOBOCHANINTENbHBIE CDeNCTRa.



High-output heart failure (HOF)
1. Definition
« Form of heart failure in which cardiac output is increased compared with values for the
normal resting state.
2. Pathogenesis
a. Increase in stroke volume (SV)
« Example—hyperthyroidism
b. Decrease in blood viscosity
(1) A decrease in blood viscosity, decreases peripheral vascular resistance (PVR),
which increases venous return to the heart.
(2) Example—severe anemia
¢. Vasodilation of PVR arterioles
(1) Vasodilation increases venous return to the heart.
« An analogy is opening all the flood gates in a dam to release water into a river.
(2) Examples—thiamine deficiency (decrease ATP synthesis; refer to Chapter 8), early
phase of endotoxic shock (increased release of nitric oxide; refer to Chapter 5)
d. Arteriovenous fistula
(1) Arteriovenous communications bypass the microcirculation, which increases
venous return to the heart.
(2) Causes
(a) Trauma from a knife wound (most common cause)
(b) Surgical shunt for hemodialysis
(c) Mosaic bone in Paget disease (refer to Chapter 24)



Web Table 4.4 Diagnostic tests for specific causes of
heart failure with preserved ejection fraction

Genetic testing (e.g.for ATTR amyloidosis and HCM; see also section 5.10.1)

Bence-Jones proteinuria (AL amyloidosis)

99mTc-DPD scintigraphy (wild-type transthyretrin amyloidosis)

Eosinophilia, IL-2 receptor, ACE (sarcoidosis)
Hs troponin, CK, CK-MB (myocarditis)

Borellia burgdorferi IgM (borreliosis)

HIV serology (HIV cardiomyopathy)

Tryponosoma cruzi serology (Chagas disease)

Serum ferritin, genetic testing (haemochromatosis)

Alpha-galactosidase activity in leucocytes (Fabry disease)

Eosinophilia (Loffler endomyocarditis)

ACE = angiotensin-converting enzyme; AL = amyloid light-chain; ATTR =
transthyretin mediated amyloidosis; CK = creatine kinase; CK-MB = creatine
kinase MB; HCM = hypertrophic cardiomyopathy; HIV = human
immunodeficiency virus; hs = high sensitivity; IL-2 = interleukin 2.



Normal breakdown of
GL-3 by alpha-GAL in cell

GL-3
/ \
/ \
/ \

y alpha-GAL

Brain

Dizziness, and in severe
cases, strokes

Heart

Heart problems such as an
irregular or abnormal heart
rhythm or beat

Gastrointestinal Tract

Abdominal pain, nausea,
vomiting, constipation and
diarrhoea

Harmful build-up of GL-3 in cell
due to lack of alpha-GAL

GL-3

GL-3

o

GL-3

GL-3
GL-3

GL-3

GL-3

Eyes
Changesin the appearance
of the eyes

Ears

Hearing loss, tinnitus
and vertigo

Kidneys
Problems including cysts or
progressive kidney failure

Skin

Small raised dark red spots,
excessive sweating,
temperature sensitivity and
burning or tingling sensations®

globotriaosylceramide



Angiokeratoma corporis diffusum (Fabry disease),
an X-linked recessive disease, is an inborn error of
metabolism in which there is a deficiency of
a-galactosidase A leading to an accumulation of
neutral glycosphingolipid ceramide trihexoside in
endothelial cells, fibrocytes, and pericytes in the
dermis, heart, kidneys, and autonomic nervous
system. Lesions are numerous dark red, punctate,
and tiny (<1 mm) (Fig. 9-28), located on the
lower half of the body: lower abdomen, genitalia,
and buttocks, although lesions may also occur on
the lips. The homozygous males have not only the
skin lesions but also symptoms related to involve-
ment of other organ systems: acroparesthesias,
excruciating pain, transient ischemic attacks, and
myocardial infarction. Heterozygous females may
have corneal opacities. Fabry disease is rare. 2

FIGURE 9-28 Angiokeratoma
corporis diffusum (Fabry disease)
Numerous red, punctate lesions on
the lower flank.



Fabry's Disease: FABRY

. Febrile episodes

o Angioketatomas/ Alpha gal:
A cleficiency

* Burning pain (periphex
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@ nenal failure

@ Youth death
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Secondary
damage

Compensatory
mechanisms

EJECTION FRACTION (%)

TIME (yr)—
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ASYMPTOMATIC —— SYMPTOMATIC

Index event

.
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Secondary damage
* LV remodeling

« Contractility!

* Hypertrophy

* Apoptosis

* Fibrosis

* NOS/ROS

* Electrophysiology

|

Neurohormones
TSNS activity
 TRAS

e TEndothelin
 TANP/BNP

e TCytokines

R

Endothelium

e \/asoconstriction
* NOS/ROS

e Structural change
e Cytokines

L}.

l

Progressive heart failure




Afferents |

NORMAL

Efferents |

Arterial ACh

chemoreceptors

Arterial
baroreceptors

&)

Cardiopulmonary
baroreceptors

©

Muscle
metaboreceptors

Afferents | HEART FAILURE

Heart
rate

Contraction

Na* reabsorption

Arterial
chemoreceptors

Arterial
baroreceptors

©

Cardiopulmonary
baroreceptors

&

Muscle
metaboreceptors

Peripheral
vascular

resistance

Efferents |
L UnaV
THeart oyg-AR Juxtaglomerular
rate cell
(JGC)

Adverse TRSR

cardiac effects
TNa* reabsorption

TRenin

Renal vascular
resistance

TPeripheral
vascular
resistance




Adrenergic
receptor

alc

Bl

Beneficial effect

Positive inotropy

Positive inotropy

Positive chronotropy

Vasodilation
(epicardial)

Positive lusitropy
Positive inotropy
Positive chronotropy

Vasodilation (small
vessel)

Antiapoptotic

Positive lusitropy

Harmful effect

Myocyte damage
Proarrhythmic
Vasoconstriction

Myocyte damage,
apoptosis

Fetal gene induction

Proarrhythmic

Proarrhythmic
Fibroblast hyperplasia
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BSAVIMOCBH3b MEXXY NASMERHHBIM YPOBHEM
HOPAIIPEHAJVIHA I CMEP THOCTBIO

HaKornneHHas
cMepTHOCTL (%)
100
HA>900 pg/ml
80
P<0.0001
60 HA 600-900 pg/ml
40 HA <600 pg/ml
20
UG 12 24 36 48 60

MECALbI Francis et al. Circulation, 1993




NcenepnoBaHua INOVATE-HF (Increase of

Vagal Tone in CHF) (NCT01303718) u
NECTAR-HF (NCT01385176)
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pucka rocnutaamsaumm u CMepTu.



Properties of Various B-Adrenoceptor Antagonist Agents, Nonselective Versus Cardioselective and Vasodilatory Agents

Loss by Plasma Usual Doses as Sole Intravenous Dose
Generic Name Extra Plasma Half- Lipid First-Pass Liver or Protein Usual Dose for Angina Therapy for Mild or (as Licensed In
(Trade Name) Mechanism Life (h) Solubility Effect Kidney Binding (%) (Other Indications) Moderate Hypertension United States)
Atenolol** — 6-7 0 0 Kidney 10 50-200 mg 1X daily 50-100 mg/day 1X daily 5 mg over 5 min;
(Tenormin) repeat 5 min later
Betaxolol* — 14-22 ++ ++ L, then K 50 — 10-20 mg 1X daily —
(Kerlone)
Bisoprolol* - 912 + 0 LK 30 10 mg 1X daily (not in 2.5-40 mg 1X daily —
(Zebeta) US) (HF, see Table 1-2) (see also Ziac)
Metoprolol** — 37 + - Liver 12 50-200 mg 2X daily 50-400 mg/day in 1 or 5 mg 3X at
(Lopressor) (HF, see Table 1-2) 2 doses 2 min intervals
Vasodilatory B-Blockers, Nonselective
Labetalol* — 6-8 +++ - L, some K 90 As for hypertension 300-600 mg/day in Up to 2 mg/min, up
(Trandate) 3 doses; top dose to 300 mg for
(Normodyne) 2400 mg/day severe HT
Pindolol* ISA +++ 4 - + LK 55 2.5-7.5 mg 3X daily 5-30 mg/day 2X daily —_
(Visken) (In UK, not US)
Carvedilol* Bi- B, 6 + ++ Liver 95 (US, UK for heart fail- 12.5-25 mg 2X daily —
(Coreg) a-block; ure) Angina in UK: up
metabolic to 25 mg 2X daily
Vasodilatory B-Blockers, Selective
Nebivolol (Bis- NO- vaso- 10 (24 h, +++ +++ LK 98 Not in UK or US (in UK, 5 mg once daily; 2.5 mg —
tolic in USA; dilation; metabolites) (genetic heart failure, adjunct in renal disease or
Nebilet in UK) metabolic variation) in older adults) older adults



Beta-blocker

COPERNICUS ' | Carvedilol LVEF <25%, 09y All-cause mortality reduced by |Reduction in combined all-cause mortality
(n=1156) vs NYHA IV. 35% (11% vs 17%) and any hospitalization rate by 24%
placebo (n = 1133). (P<0.001). (P<0.001).

CIBIS-II '™ Bisoprolol LVEF <35%, 1.3y All-cause mortality reduced by |Reduction in combined cardiovascular
(n=1327) vs NYHA IIHV. 34% (12% vs 17%) (P < 0.001) |mortality or cardiovascular hospitalization
placebo (n = 1320). rate by 21% (P < 0.001).

MERIT-HF '2 Metoprolol CR/XL |LVEF <40%, 10y All-cause mortality reduced by |Reduction in the risk of cardiovascular deatt
(n=1991) vs NYHA IHV. 34% (7% vs 11%) (P<0.001). |by 38% (P<0.001),sudden death by 41%
placebo (n = 2001). (P<0.001) and death from aggravated HF

by 49% (P =0.002).

SENIORS ' Nebivolol Age >70 y,HF confirmed as | 1.8y Combined all-cause mortality |-

(n=1067) vs HF hospitalization in recent and cardiovascular hospitaliza-
placebo 12 months and/or LVEF tion rate reduced by 14%
(n=1061). <35% in recent 6 months. (31% vs 35%, P =0.04).

Contra-indications:

|. Second- or third-degree AV block (in the absence of a permanent pacemaker).

2. Critical limb ischaemia.
3. Asthma (relative contra-indication): if cardio-selective beta-blockers are indicated, asthma is not necessarily an absolute contra-indication, but these medications

should only be used under close medical supervision by a specialist, with consideration of the risks for and against their use”>?*; COPD is not a contra-indication.
4. Known allergic reaction/other adverse reaction (drug-specific).

Cautions/seek specialist advice:
|. Severe (NYHA Class IV) HF.
2. Current or recent (<4 weeks) exacerbation of HF (e.g. hospital admission with worsening HF), heart block, or heart rate <50 bpm.
3. If persisting signs of congestion, hypotension (systolic <90 mmHg), raised jugular venous pressure, ascites, marked peripheral oedema - try to relieve congestion
and achieve ‘euvolaemia’ before starting a beta-blocker.
4. Drug interactions to look out for (because of risk of bradycardia/atrioventricular block):
o Verapamil, diltiazem (should be discontinued).®

o Digoxin.

o Amiodarone.

o Ivabradine.



Bnokatop if-xauanos

WBabpaguH cnenyeT paccmaTpuBarth ANis lla
YMEeHbLLEHUs pucka rocnurannsaumm

N CMEepTU OT Ceple4HO-COCYAUCTbIX

NPUYKH Y NALMEHTOB C CUMMNTOMATUKOWN,

¢ OB <35%, cuHycoBbiM puTMOM 1 YCC

=70 ya./MUH, HECMOTPS Ha NleYyeHne
ONTUMaNbHLIMK I0Ka3aHHbIMWU 103aMK

Bb (unn MmakcumanbHoO nepeHocUuMbIMU
nosamu), MAIN®, APM.

WeabpaauH cneayet paccmartpusarth ANis lla
YMeHbLLEeHUs1 pucka rocnurannsaumm

N CMEpPTU OT CepaeYHO-COCYAUCTbIX

NPUYMH Y NALMEHTOB C Halnymem

cumnTomoB, ¢ PB <35%, cMHYCOBbLIM

putmom n YCC =70 ya./MuH, KoTopble
ToNepaHTHbI K neyenuto bb. MNauueHTol

OOMKHbI Takxe nonyyatsb MAI® u APM.



Contra-indications:

|. Unstable cardiovascular conditions (acute coronary syndrome, stroke/TIA, severe hypotension).

2. Severe liver dysfunction or renal dysfunction (no evidence on safety or pharmacokinetics for creatinine clearance <15 mL/min).
3. Pregnancy or breastfeeding.

4. Known allergic reaction/other adverse reaction (drug-specific).

Cautions/seek specialist advice:
I. Severe (NYHA Class IV) HF.
2. Current or recent (<4 weeks) exacerbation of HF (e.g. hospital admission with worsening HF).
3. Resting heart rate <50 bpm during treatment.
4. Moderate liver dysfunction.
5. Chronic retinal diseases, including retinitis pigmentosa.
6. Drug interactions:
o To look out for (due to a potential risk of bradycardia and induction of long QT as a result of bradycardia):
* Verapamil, diltiazem (both should be discontinued).
* Beta-blocker.
* Digoxin.
* Amiodarone.
o To look out for (drugs being strong inhibitors of isoenzyme CYP3A4 cytochrome P450):
* Antifungal azoles (such as ketoconazole, itraconazole).
* Macrolide antibiotics (such as clarithromycin, erythromycin).
* HIV protease inhibitors (nelfinavir, ritonavir).
* Nefazodone.



| Prorenin I

\ 4
AM02
IAngiotensinogenI *—} Angiotensin | : -

Endopeptidase ~  /
Angiotensin-
Angiotensin 1-7 converting enzyme

Amino-
peptidases | Angiotensin Il
Angiotensin || | ~=-| Angiotensin IV

Inactive
- A4 fragments
Angiotensin |l
receptors

A4

t Aldosterone synthesis and secretion
1 Constriction of vascular smooth muscle
1 Release of NE and EPI from adrenal medulla

t Central sympathetic outflow and NE release
t Release of vasopressin




Renin Mi h
Angiotensinogen i?
Asp-Arg-Val-Tyr-lle-His- Pro-Phe-His-Leu Va|-||e-His--@%%?}4;f‘“
ACE : |

Angiotensin | ] 438-aK ocTaToK

[
Asp-Arg-Val-Tyr-lle-His-Pro-Phe {His-Leu|

l
Angiotensin I ALRE |
Asp-Arg-Val-Tyr-lle-His-Pro|Phe

l

Angiotensin (I-VII) |
Asp-Arg-Val-Tyr-lle-His-Proj



Angiotensinogen

Angiotensin |

Angiotensin Il

Angiotensin 1-7

ACE 2
APA

< |

> )

o -
=

renal
Vascoconstriction NO Laminin 2
Hypertrophy Antiproliferation LPAI-1 Aldosierone
Proliferation Vasodilation TNO
T Na, retention  Anti-inflammation VET
| P\ T Oxidation Antioxidative L TIMP-1
Inflammation
Thrombosis

| Angiotensin IV

Heart Kidney Other effects
$ $ (endothelial
Interst Salt and dysfunction,

Fibrosy  fluid retention platelet
K+ secretion  aggregation,
etc.)

Heart Congestion,
Failure electrolyte
imbalance



Angiotensinogen / Inactive prorenin \
l 4) Renin Active

prorenin
Al o
Alternative Bradykinin
/IHCYIMHOPE3UCTEHTHOCTD gﬁ”{‘%"gg) ACE arn
[MnepuHcynuHemnsa y All Ifnactive \Vi
t
YMeHbLleHne agunoHeKkTuHa rAgmSnLs Brareri
A0l 1 receptor
Xaxaa
B e KaTexonamuH
B J > Adrenal bl
S ) cortex
Fibrosis
/ Vascular /
endothelium Aldosterone
Sympathetic Smooth Cardiac
activation muscle (myocardial) cells ENaC
aCs
lNO p - Kidney 5. Sodium
HAL®-okcnpasa : ) folontion
f A A Endothelial T
PAI-1 dysfunction

T Pdunbtp.
Individual cell
Inflammation gowth  TTDK NpoTenHypus



Distribution

Function

ATIR

Adrenals
Blood vessels
Brain

Kidney

Heart (nerves)

Liver

Lung

Prostate
Vasoconstriction

Cell growth,

proliferation

Elevated heart rate

Increased contractility

Increased renal tubular
reabsorption

Increased aldosterone
release

Sympathetic
hyperactivity

Increased vasopressin
release

ACTH release

AT2R

Adrenals
Uterus
Brain
Kidney

Heart (fibroblasts,
interstitium)

Fetal, neonatal tissues

Vasodilation

Antiproliferation,
apoptosis

Differentiation,
development

Antidiuresis

Renal Na+ excretion
Dilation of the afferent
arteriole

Increased renin release

Increased NO release

Bradykinin production
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JlekapcTBeHHble npenapartbl (MM nx KomouHauum),
KOTOpble MOryT HaHeCTU Bpepa NnauueHTam
¢ cumntomHom (lI-IV @K no NYHA) cuctonuyeckon CH

PekoMeHAaaumm Knacc® Ypoeeub  Ccbinku’

TunasonuaouHanousl (rnuta3oxsl) He cneayet A 209, 210
MPUMEHNATb, TaK KaK OHX MOTYT NPUBECTU

K yxyaweHuio CH n ysennyeHunto pucka

rocnutanudauuu no nosony CH.

He pekomeHayetcs HasHadaTb HIMBC Il B 211-213
n nHrnéurtopsl LOI -2 naupentam ¢ CH,

TakK Kak OHW MOTYT NPUBECTU K YXYALLEHUIO

CH u yBenuyeHunio pucka rocnmtann3aumm

no nosoay CH.

He pekomeHayeTcs HasHayaTb AUNTUA3EM Il C 214

N Bepanamu, Tak Kak OHU MOryT

npuBecTu K yxyawenunio CH n ysennyeHmto

pucka rocnutanudaumm no nosogy CH.

HobasneHne BPA (unu nHrunbutopa Il C

peHnHa) K kombuHaumm nArNd c APM

HE PeKOMeHAyeTCs N3-3a pucka noYeyHou

ONCPHYHKLMN U TUNepKaIneMUN.
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Renin inhibitors
» Aliskerin

ACEls

* Captopril
* Ramipril
* Lisinopril

AT, receptor
inhibitors

* Telmisartan
* Losartan

Mineralocorticoid
antagonists

* Spironolactone
* Finerenone

* CS-3150

* MT-3995

5

— > —

64

G —

| CAldosterone )

4—.(

1 Tubule K* secretion
1 Na* and Cl- reabsorption

1 Intravascular volume
1 blood pressure
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ORAL PRO-DRUG
eBenazepril
oCilazapril
eDelapril
eEnalapril
eFosinopril
ePerindopril
eQuinapril
eRamipril
eSpirapril
eTrandolapril

Lipid - soluble

most

* - Fosinopril
Feces — Spirapril
Tandolapril

RENAL EXCRETION



ACEls

CONSENSUS * | Enalapril Congested HE, NYHA [V, 05y All-cause mortality reduced by |-
(n=127) vs cardiomegaly on chest X-ray. 40% at 6 months (26% vs 44%,
placebo (n = 126). P =0.002) and by 31% at
12 months (52% vs 36%,
P=0.001).
SOLVD- Enalapril (n = 1285) | LVEF <35%; NYHA HV 35y All-cause mortality reduced by |Reduction in combined all-cause mortality
TREATMENT ' |vs placebo (90% NYHA 1I-I). 16% (35% vs 40%) and HF hospitalization rate by 26%
(n=1284). (P=0.004). (P<0.0001).
ATLAS '¢ High (n = 1568) LVEF <30%; 38y All-cause mortality was Trend towards a reduction in cardiovascular
vs low (n=1596) |NYHA II-IV. non-signficantly reduced by 8% | mortality by 10% (P =0.07)

dose of lisinopril.

Contra-indications:
I History of angioedema.’
2. Known bilateral renal artery stenosis.

3. Pregnancy/risk of pregnancy.
4. Known allergic reaction/other adverse reaction (drug-specific).

(43% vs 45%, P =0.13).

Reduction in combined all-cause mortality or
HF hospitalization rate by 15% (P < 0.001).

Cautions/seek specialist advice:

. Significant hyperkalaemia (K+ >5.0 mmol/L).

2. Significant renal dysfunction (creatinine >22| pmol/L [>2.5 mg/dL] or eGFR <30 mL/min/1.73 m?).

3. Symptomatic or severe asymptomatic hypotension (systolic blood pressure <90 mmHg).

4. Drug interactions to look out for:
o K+ supplements/ K+-sparing diuretics, e.g. amiloride and triamterene (beware combination preparations with furosemide).

o MRAs.

o Renin inhibitors*.
o NSAIDs".

o Trimethoprim/trimethoprim-sulfamethoxazole.
o ‘Low-salt’ substitutes with a high K+ content.



RALES '™ Spironolactone LVEF<35%,NYHA llIHVat |20y All-cause mortality reduced by |Reduction in a cardiac hospitalization rate
(n=822) vs enrolment and NYHA [V in 30 (35% vs 46%) (P < 0.001). |by 35% (P<0.001).
placebo (n = 841). |6 recent months.

EMPHASIS-HF ' | Eplerenone NYHA II, LVEF <30% or LVEF | 1.8 y Combined cardiovascular Reduction in all-cause mortality by 24%
(n=1364) vs 30-35% with QRS >130 ms, mortality or HF hospitalization | (P =0.008) and cardiovascular mortality by
placebo (n = 1373). | cardiovascular hospitalization rate reduced by 37% 24% (P=0.01)

in recent 6 months or (18% vs 26%, P < 0.001). Reduction in HF hospitalization rate by 42%
BNP 2250 pg/mL or (P<0.001).

NT-proBNP 2500 pg/mL in

men and 2750 pg/mL

in women.

Contra-indications:
I. Known allergic reaction/other adverse reaction (drug-specific).

Cautions/seek specialist advice:
|. Significant hyperkalaemia (K+ >5.0 mmol/L).®
2. Significant renal dysfunction (creatinine >22| pmol/L [>2.5 mg/dL] or eGFR <30 mL/min/1.73 m?).?
3. Drug interactions to look out for:
o K+ supplements/ K+-sparing diuretics (e.g. amiloride and triamterene; beware combination preparations with furosemide).
o ACE-Is/ARBs/renin inhibitors.
o NSAIDs.*
o Trimethoprim/trimethoprim-sulfamethoxazole.
o ‘Low-salt’ substitutes with a high K+ content.
o strong CYP3A4 inhibitors, e.g. ketoconazole, itraconazole, nefazodone, telithromycin, clarithromycin, ritonavir, and nelfinavir (when eplerenone used).
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Table 12 Oxidative Modifications of Protein Kinases

PKA

PKG Ta

PKC

PKD

CaMKIl
ASK-1

Mst1

Rl subunit oxidation

Catalytic domain Cys!99-Sglutathionylation

Oxidation of Cys42 in the homodimerization domain
Oxidation of C1 domain Cys residues

Calpain-dependent cleavage, release of a constitutively
active catalytic domain fragment

Oxidation of a conserved activation loop Cys

Src-dependent phosphorylation of PKCS at Tyr3!!

c-Abl- and Src-dependent phosphorylations of PKD at
Tyr4%3 and Tyr95 that relieve autoinhibition, gromote
PKC8-dependent PKD phosphorylation at Ser”44 /Ser”43

Met231 /Mel282 oxidation

Mechanisms that disrupt a Cterminal interaction with
14-3-3: dephosphorylation of Ser?®” at the ASK-1
C-terminus or phosphorylation of 14-3-3 by
ROS-regulated kinases (PKD. Mst1, catalytic fragment of
PKCS3). Mechanisms that disrupt an N-terminal interaction
with Trx-1 (Trx-1 oxidation)

Caspase-dependent cleavage of an autoinhibitory
domain

1 R1 binding to AKAPs (a-MHC)
1 PKAI kinase activity

| Kinase activity

1 Affinity for substrates
1 cGMP-independent catalytic activity

| Autoinhibition
1 Kinase activity

1 PKCa catalytic activity

1 PKC8-dependent phosphorylation of
14-3-3

| Kinase activity

Altered substrate specificity, acquisition of
cTnl-T144 kinase activity

1 Kinase activity

1 Ca?t-independent catalytic activity

1 Kinase activity

1 Kinase activity
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2013 ESC guidelines on the management
of stable coronary artery diseas¢cTabunbHas cTeHoKapaus)

The Task Force on the management of stable coronary artery disease

of the European Society of Cardiology

7.1.3.3.7. Panoaasun. PanonasuH — s¢ddeKTUBHDBIN
MHTMOUTOP MO3AHErO0 TOKA HATpUsl, obyladaloInii aHTHU-

UIIEMHUYECKUMU U MeTaDOJIMUECKUMHU cBoicTBamu [317,
318].

7.1.3.3.8. AnionypuHoa. AUIONYPUHOJ, UHTHOUTOP
KCAHTUHOKCHIAa3bl, YMEHbUIAOUINNA YPOBHU MOUEBOM
KUCJIOTHI Y JIULL C MOAArpoii, TakxKe SBJISeTCS aHTUAHTU-
HAJIbHBIM CpecTBOM. MMeeTcs Masio KJIMHUYEeCKUX JIaH-
HbIX, HO B PAaHAOMHWU3UPOBAHHOM IEPEKPECTHOM HCCJIie-
noBaHUM y 65 mnauueHtoB ¢ CUBC annonypuHos
600 Mr/cyT yBeJIMUWUII BpeMs 10 Aerpeccuu cermeHTa ST
1 MOsIBJIEHUS 601U B rpyaHOi KieTke [323]. [Tpu noueu-
HOI HEIOCTATOUYHOCTH TaKWe BLICOKHE 103kl MOTYT BbI3-
BaTb TOKCHYeCKHe TMoOoUYHbIe 3(P(PeKThl. Y NalueHTOB
¢ UbC, nonyyaouunx onTUMaabHOE JIeUeHUe, aJlolny-
PUHOJI YMEHBIIWJ YPOBHU COCYAUCTOrO OKUCIUTEIBHOTO
cTtpecca [206], Torma Kak y MallMEHTOB C CepaevyHO
HeJI0CTATOUHOCTBIO OH coxpaHsaa ypoBHU AT® [324].

EXACT-HF (NCT00987415) trial is examining the role of allopurinol in NYHA class
Il to IV heart failure patients with serum uric acid levels of 9.5 mg/dL or greater

(a marker of oxidative stress).
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IMAIIMEHT C ITOIO3PEHUEM HA CH*
(HeocTpoe HAuAI0)

- OIIEHKA BEPOATHOCTHU CH B

1. AnamHe3 3ado1eBaHus:

MNBC (UM, peBackyssipusariusi)

Al

[Mpuem KapaAMOTOKCUUECKUX BEllIeCTB/00IyueHe
[Mpuem auypeTnukon
OpTornHo03/napoKcU3MaibHasi HOUHast ObI1IKa

2. ®du3znueckoe 00cCIe10BaHHE:

Xpursl

BunartepanbHblit OTEK JTOABIKEK

CepaeuHbie HIyMbl

HNunarauusi sipeMHbIX BeH

JlaTepanbHoe cMellleHHe/paciIupeHUe BepXy LIEUHOr0 TOUKa

3. DKI:
Kakue-1mbo aHomanuu

A , 4

Bce orcyTerByioT

=1 nyHkra

NP
* NT-proBNP =125 nr/mn Her

Kimnnueckoii onenku NP

He MPOBOINIOCH CH manoseposTHa:

IMOHCK JIPYroro AHartHosa

+ BNP =35 nr/mn
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Hopwma ™ ¢

E)onF

Y

P

Ecnu CH noarsepxaaercst
(OCHOBHBIMY MJTU JOTOJIHUTEIbHBIMU METOAAMHU MUCCIICIOBAHUS):
He0OX0AMMO OrnpeaesieHHe 3TUOJIOTHU W Hauaso JIeUeHUSI.




MpuunHbl NoBbILLEeHHOro ypoBHSA NP [522-524]

Kapauonoruyeckue

Hekapawmonoruyeckue

CH

OKC

TANA

Muokapaur

[wneptpodus JIX

[KMIT unu pectpuktueHas KMI
3abonesanus KnanaHos cepaua

BINC

[MpeacepaHbie M XenyaouKoBbIe TaxuapuTMUm
Yuwmb cepaua

Kapauosepcus

Xupypryuyeckue BMeLLaTenbCcTea Ha cepaue
JleroyHas runepreHans

Moxuno# sBoapact

Mwemmyiecknii MHCYNbLT

CybapaxHouaansHoe KpoBOM3NUaHWe
Hapywenue dyHkumm novex

HmchyHkums neyenm (B 0OCHOBHOM Npu UMppo3e
NneYeHu C acLMToM)

[NapaHeonnacTu4eckuit CUHAPOM

X061

Tsxensle uHdexumm (B TOM YUCne NHEBMOHKS
n cencuc)

CunbHble oxoru

Anemusn

Taxenslie metabonmyeckue n ropMoHasnbHbLIe
HapyweHus (Hanpumep, TUPeOTOKCUKO3,
nmabeTuyeckuit ketoaumnaoa)



ANB
» BNP
CNP

o =z L
a2 O
- S5 4
{:.:' 255
/\ Vasodllatlon ‘ = <
Natriuresis Vasodilation o 208 =
and diuresis ) % . <
Inhibition of " e W

L#)
RAAS and SNS ::%o °%ef 2

Lysosomal degredation



ARNI|

AHTaroHmnct AT-peL
(BancapTtaH) + UHrIMoUTop

ANB
/ <—§ ? BNP
CNP HEnpununsnHa (cakyomntpun)
NPR-C | 3 &
I° nccrnenosaHme PARADIGM-HF:
o R==
©
o & 3HAYUNTEJIbHOE CHUXEHNE
(&} o°$ o
o w
e oben n CC cMepTHOCTU
0°%0%
Henb3sa + MATTP/APA
PARADIGM-HF'¥’ | Sacubitril/valsartan | NYHA II-V, LVEF <40% 23y Composite of death from Reduction in all-cause mortality by 16%
(n=4187) vs (amended to LVEF <35%), cardiovascular causes or a first | (P < 0.001) and cardiovascular mortality by
enalapril BNP >150 pg/mL or HF hospitalization reduced by |20% (P < 0.001).
(n=4212). NT-proBNP 2600 pg/mL, or 20% (22% vs 27%,P < 0.001). |Reduction in HF hospitalization rate by 21%

if HF hospitalization within (P<0.001).
recent |12 months

BNP =100 pg/mL or
NT-proBNP >400 pg/mL.




UHrméuTop peuenTopoB aHrMoTeH3UHa-HenpunmanHa

Cakybutpwun/BancaptaH peKoMeHayeTcs l B
B KayecTBe 3aMeHbl MAID ¢ uenbio

NanbHeunLero CHUXeHusa pucka

rocnutanuaaumm u cMepTn amoynaTtopHbIX

nauneHToB ¢ CH-H®B, koTopble

OCTaloTCsi C CUMNTOMATUKOM, HECMOTPS

Ha onTumansHoe neyeHue MAIND, bb
u APM®,



Progression of heart failure

7N

Cardiac hypertrophy, Renal sodium

injury, fibrosis

Norepinephrine ™ \(
Angiotensin I

Aldosterone

Neprilysin
Adipokines B (

retention

NHE1 in heart
and vasculature

NHES in kidney

Impaired insulin Microvascular and
sensivity macrovascular
Worsening glycemia complications

N

Progression of diabetes




Blood pressure lowering
and natriuresis in diabetes

, Drugs for
Hypoglycemic T

_ heart failure
drugs for diabetes

~nhibition of | [ ACE inhibitors
NHE3 in kidney

GLP-1 agonists } P w ANG receptor blockers

DPP-4 inhibitors -4 MR antagonists

4
SGLT2 inhibitors £\ im2iion of
and vasculature

|

Reduction in the risk of major
adverse heart failure outcomes

Certain p-blockers

_ Neprilysin inhibitors




HenaBHo smnarnudio3suH (MHrMOUMTOp HATPUM3aBU-
CUMOI'0 TEepPEeHOCYMKAa IJIIOKO3bl 2-I0 TUIIa) ToKasall
VIYULIEHUE pe3YyJbTaTOB (B TOM YMCJIE COKpallleHUE
CMEPTHOCTU U rocnuraiusanmu no nosoay CH) y 6ouib-
HbIX ¢ nadeTrom 2 tuna |130]. Jlpyrue runorimkeMuye-
CKME Cpe/ICTBa HE MoKa3alu YOeAUTEIbHBIX PE3YyJIbTaToB
[0 YMEHBIIEHMIO PUCKA CEPIECUYHO-COCYIAMUCTBIX COObI-
TUI, a HA00OPOT 00J1aJ1aI0T BO3MOXHOCTHIO YBEJIUUYCHMUS]
pucka CH. WHTeHCcHMUKaALIMSI TUITOTIIMKEMUYECKON
TepaliMi B CHUXEHUMU IJIMKMPOBAHHOIO reMorjioOMHa
(HbAIC) C ITOMOLILIBIO JIPYIUX NperapaToB, HEXE/IU dMI1a-
rUdhI03UHOM, HEe CHUXKaeT puck pa3BuTust CH (rmoapo06-
Hee cM. Pasnein 11.6 o nuabGere).

AMnarnnodo3nH AoJ1XeH ObITb lla B
paccMoTpeH y nauueHToB ¢ C/l 2 Tuna

C Lenbio npeaoTBpaLleHns nnn 3aaepXku

HacTynneHusa CH.



IIpenaparsi Aas Aevennss XCH ¢ PBAK <40%

//;\

AOK333.Bmlr{e CHOCOGHOCTB K CHHKEHHIO CMepTHOCTPI He AOKa3aBIIHE BAUSAHHSA Ha HPOI'HO:S
H 3a60AeBaeMOCTH HMEHHO IIPH XCH nPH XCH, YAy'q]nalomne CHMHTOMQTHKY

/\ B OIMpeAE€AC€HHBIX KAMHHYECKUX CUTYalusIxX

o Aurnapurmuxu I11 kaacca (IIb A)

Ocnuosusre npenapaTsl [IpumensieMbie B ONTpeA@ACHHBIX

KAMHMYECKUX CHTYaL[HsIX AMHOA2pOH (COTAAOA?) MPH XKEAYAOUKOBBIX
« uAII® (IA) HapyIIeHUSX PUTMA CEPALA
« APA (IA) « Anypernxu (1 C) « BMKK (IIbB)
Ipu nenepenocumoctn HAIIP [Tpu 3acrosmbix seaennsx 211 @K XCH (amaopunun, peropunun) Ars KOHTPOAS AA
b i + UBabpapun (I1a B) « B/B xeaeso (IIaA)
« APHU (I1B) [Tpu cunycosom purme 1 YCC >70 yo/mun ITpu Hb <12 r/A u peduure xeaesa
ITepeBop c HATIP » Cepaeunbie TAHKO3HABI o CTaTuns! (IIb A)
npu crabuapsoi XCH II-111 [Tpu ®I1 (IIa C), ITpu UBC u conyTcTByIomeM aTepocKkaepose
¢ CAA >100 MM pr.cT. IPH CHHYCOBOM PHTMe
uAM Kak HavaabHas Tepanus (IlaC)  mHeapdexTusHOCTH ApYyrOit Tepanun (1Ib B) Acaapusi (b 1)

ITpu OKC <8 HepeAp u mocAe CTEeHTHPOBaHHS

* B-AB (I1A) » Onera-3 ITEDKK (11a B) « lluronporexrops: (I1a A)
ITpu nocTHH(PAPKTHOM KapAHOCKAEpO3e
« UBabpapun (IIa C) i BB <35% (Tpumerasuaun MB)
Ilpu nenepenocumoctu B-AB i ) —— : ITpn nmemudeckoi ITHOAOTHH
M CHHYCOBOM pHTMe » HOAK nan ABK (I A) = « [lepndepuueckue Ba30AHAATATOPEI
¢ YCC >70 ya/mum npu ®IT uan BHyTpHCEpAeTHOM TPOMbO3E (srrparsi £ ruapasasus) (1Ib B)

o lemapun / HMI' 1 OAK (I A)

s 5 » IToroxHuTEABHBIE
IIpu BeHO3HBIX TPOMbO3aX

nHOTpOonHbIe cpeacrsa (I1Ib B)
ITpu aprepuassnoi runoronun , OACH

« AMKP (IA)



AHemuna U HebnaronpmaTHble ncxoabl
The anemia in chronic heart failure: outcomes

and resource utilization (ANCHOR) study
(Go A.S. et al., 2006)

* BKkntoyeHo 59772 naumnentos ¢ XCH
PA3/IMYHON 3TUONOTNU

* AHemuA BbiaBNeHa B 42% cny4aes.
* [Tpn HANNYNU aHEMUN PUCK CMEPTHU

—om UbC — yeenuyueanca e 1,64 pasa
—om OHMK - e 1,81 pa3a

—om opyaux npu4yuH — 6 1,88 pas



POnb TPeXKOMMOHEHTHOK ( IMaument ¢ cumnromMarnyeckoii® CH-n®BP ) B Kuce]
bnokagbl npu CHHDB l B Kuace lla

pekomeHaaumm E

(Cumn’romamxa ocTaercs \ Her

u ®BJLK =35% )

I[al

la

CCummoma'mxa ocTraercs \ Her

1 ©BJLK =35% /

a

l

CuHYCOBBIiT pUTM, v &
Ectb nepeﬂocumocr o CuHycoBblii puTM,
>
MATI® um BPA® 8 QRS >1 30 Mcek YCC 270 ya./mun

-

C Bbilute nepeuiciieHHble HA3HAYEHHS] MOKHO KOMOHHHPOBATD, €C.IH NPeTHCAHO
ITosiB1eHNe CHMNITOMOB Pe3HCTEHTHOCTH )
Ja | | Her

i LVAD, nau TpaHcnaanTanus cepaua PaccmoTpeThb cHIKeHHe 103 THYPEeTHKOB

Paccmotpers aurokenn uwau I'-UIH ) [ He Tpebyerca naabHeifux aeiicTBHii




Ponb TpPeXKOMIMOHEHTHOM

6nokaab! npy CHHPB

pe KO M e Hna L'| M M P KO | uATI® (npu Henepenocumoctu — APA) |

l

HET
II-IVOK 1 @B AIK <40%?2

AA
| Ao6asurs B-AB* »QMKP II—IVlI)K) |
l ~—

IlepeBectn
cuAll® (APA) AA HET
wa APHU Anypernku d CuMnITOMBI 3aCTOSI
npu II-IITOK,
CTaBHUABHBIX l
6e3 B/B AMypeTHKOB HET

M YABOEGHHS per 0s, II-IVOK u @B AOK <40%?
¢ CAA >100 mmpr. cT.
AA
Apyrae HET Cunycossit
HapylleH s 0
paT™
puT™Ma

AA A

C IIeABI0 ONITHMAABHOTO BEAECHHSI
YCC>70

H yAyunmeHns nporsHosa 6oasapix XCH

HET He 'rpe(iye'rc;{ AOMOAHHTEABHOI'O A€YeHHSs .
HPOBOAHTCﬂ MyA.lelA]lClﬂllL\llHnPHOe BOSAeﬂCTBHe
HET
AA

AA

Awurokcus | | HBabpapsun

Bce pasno HET
XCH II-IV®K u ®BAK <40%2

HET
BAHIIT u QRS >130mc

Ao6asure CPT+ KA Aob6asurs UKA
[ I

HET

Bce pasno
XCHII-IVO®K

AMroKCHH MAM H30COPBHT AMHMTPAT + THAPAAA3HH
MIIK 1/mAn TpaHCTIAQHTALMS CepALIA

* — npu Henepernocumoctu B-AB u cunycosom purme ¢ YCC >70 = Hpabpapus [11a C]



