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IO AMATHOCTHUKE U AEYEHUI0 XCH (YETBEPTHIN IIEPECMOTP)
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HA [TpABAEHMM OCCH 31 maprTA 2013 1 KoHrrecce PKO 25 cenTasps 2013 roaa
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1. Beepenne’

1.0.0.0.01 HALUMOHAABHBIX TPOTPAMM, MCCAGAOBAHMIA M perw
B xoporkoii mpeamfyse XOYETCH MPEANOCAATH ITOMY A TAKXe MHEHHAX KOMHTETOB SKCIEPTOB.
AOKYMEHTY HECKOABKO ONpPEACATIOHX noauuuit. [Tpunarue 10

82003, 2006 1 2009 roaax creasamu OCCH u BHOK (PKO)
HauuoHaABHEIX pEeKOMEHAALMIT [0 AHATHOCTHKE H ACYEHHIO
XCH (nepsuiit, BTOPOSt H TPETHL I1EPECMOTPHI) MO3IBOAHAO
PEAABHO YAYYIIHTE H YHHPHIHPOBATH AHATHOCTHKY H Aede-

UUA AAUAMMAUCATIUU cAnAAUUND asnareinuncta n PDaccuu

Pexomenaauun 0606IQI0T H AHAAHZHPYIOT KM
€CA Ha CETOAHAIIHHA ACHb AQHHEIC B OTHOUIEHHH Al
CTHKH, NPOPHAIKTHKH H ACUCHHA CEPACYHON HEAOC
HOCTH, AASL TOTO YTOGH NPEACTABHTE BPauy KPaTKoe, .
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Cardiogenic shock (CS) remains the most common cause of death in patients admitted with acute myocardial infarction (AMI) and mortal-
ity remained nearly unchanged in the range of 40-50% during the last two decades. Early revascularization, vasopressors and inotropes,
fluids, mechanical circulatory support, and general intensive care measures are widely used for CS management. However, there is only
limited evidence for any of the above treatment strategies except for revascularization and the relative ineffectiveness of intra-aortic bal-
loon pumping. This updated review will outline the management of CS complicating AMI with major focus on state-of-the art treatment.

Keywords Shock o Heart failure o Treatment e Percutaneous coronary intervention ¢ Myocardial infarction o Assist
device
Introdu Cti on The undertying causes, pathophysiology, treatment of CS compli-

Ventricular failure subsequent to acute myocardial infarction (AMI)
remains the most frequent cause of cardiogenic shock (CS) account-
ing for more than 80% of cases. Mechanical complications of AMI rep-
resent less frequent causes of CS [ventricular septal rupture (4%),
free wall rupture (2%), and acute severe mitral regurgitation (7%)]."

cating AMI have been reviewed previously.'* This 2019 update will
focus on evidence-based therapeutic management of CS complicat-
ing AMI with major emphasis on current guideline recommendations,
revascularization strategies, intensive care unit (ICU) treatment, ad-
junctive medication, and mechanical circulatory support (MCS) devi-
ces. Furthermore, research areas and gaps in evidence will be
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OcTpbIn MHQAPKT MMokapaa n CepaevHasi HeAOCTaTOYHOCTb

bornbLine BO3MOXHOCTU N BCE eLle bonbLune noTepun...
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Jnoxa «Ao0 peBacKynapusaunm»

1967 r. nccnegoBaHue Killip T. n Kimball J. (250 4YenoBeK)

Knacc KnMHWKa JleTansHOCTb

Class | bea cumntomos JI>K 6%
ONCAYHKLMKL, TaXmnKkapaus

Class |l Hannume 3 ToHa ¢ Unu 30%
XPUNoB B H/3 Nerkux

Class lli OTeK nerkunx 40%

Class IV |KapanoreHHbIN LWWOK 90%

Killip T., Kimball J. Treatment of myocardial infarction in a coronary care
unit. A two year experience with 250 patients // Am. J. Cardiol. — 1967.
— Vol. 20. — Ne4d. - P.457-464.



Jnoxa «Ao0 peBacKynapusaumnm»

1976 r. UccnepoBaHue Diamond & Forrester
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HJ. Medical therapy of acute myocardial infarction
by application of hemodynamic subsets (second of
two parts).N Engl J Med. 1976
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2019 r. PeBackynsapusauusi 4OCTYNHa, 04HaKo CMepPTHOCTb

40-50%.

-Aeme T reésiRity Ao Kl - 3-13%.

(as to 2005) in the magnitude of, management of, and hospital death rates associated with cardiogenic shock in patients with acute myocardial infarction: a

CHMXKACTCAY::

2. Holger Thiele et al. Management of cardiogenic shock complicating myocardial infarction: an update 2019 - European Heart Journal. — 2019



| |PUYUHDBI KLL

Holger Thiele et al. Management of cardiogenic shock complicating myocardial infarction: an update 2019 - European Heart Journal. —
2019



D,perle anqulel, He CBA3dHHbLIEé C
OUM:

v/ lekomneHcaumna XCH
v OCTpbI MMOKapAUT
v’ CuHapom TakoTuyoo
v ApUtMunn

Holger Thiele et al. Management of cardiogenic shock complicating
myocardial infarction: an update 2019 - European Heart Journal. — 2019



[laTodpusmnonorusa

YO =V KkpoBsW, BblbpacbiBaeMbiit B

cucrtony

CB=YO *Y4CC = MOK
CW =CB/S tena

CAI =CB * Olr1CC

AHpoTtennanbHas
CWHTa3a okcmaa as3oTa
NHayunbenbHas cuHTasa
okcuaa asoTa

»
MepuokcMHUTpaT

f o

NHTEepnenknHbl

oricc
YyBCTBUTENBHOCTD
K KarexornamvHam
CokpatnmocTtb

INeBOXENYAOUuKOBas ANCKYHKUMA

Cucronunyeckas
HOnacTtonunyeckasn
YaapHbii 06bem JIK —koHe4vHoe
epaeyHbIn BbIBpOC *qmacmnmqecxoe
AaBrieHune
OTtek nerkmnx
MnoTteH3nsa
vl'lepmq)epmquKa
A nepdysunsa Mmnokcns
KopoHapHa
s nepgyaus

BasokoHcTpukums

=

3apepxka

> KapauanbHomn

AnchyHKLmMm

van Diepen S, Katz JN, Albert NM, Henry TD, Jacobs AK, Kapur NK, Kilic A, Menon V, Ohman EM,
Sweitzer NK, Thiele H, Washam JB, Cohen MG. Contemporary management of cardiogenic
shock—a scientific statement. Circulation 2017;136
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van Diepen S, Katz JN, Albert NM, Henry TD, Jacobs AK, Kapur NK, Kilic A, Menon V, Ohman EM,
Sweitzer NK, Thiele H, Washam JB, Cohen MG. Contemporary management of cardiogenic
shock—a scientific statement. Circulation 2017;136



KnuHunyecko
e
onpeperieHun

e

CepaoeyHas
He4OCTaTO4YHOCT
b Bbl3BaBLUASA
KITMHUYECKNE U

OUoXMMmnYeCcKue
NPU3HaKK
rmnonepdysnu
TKaHewn.

ne SHOCK
(1999 r.)

KnunHunyeckue
KpUutepuum:
-CALl <90 mm pT CT

- 'mnonepdysuns
KOHLEBbIX OTAESNOB

(anypes < 30 Mn/y;
XOrioAHbleé KOHEYHOCTW)

[emMmoaunHaMu4yeckue

KpUurepuum:
CU < 2,2 n/MuH;

AO3J1A > 15 MM pT CT.

a \
UccnepnoBaH

"UccnepoBaH

ue

IABP-SHOCK I

-CAL <90 mm pT CT. > 30
MUHYT

NI

- [lpumeHeHne
KaTexoniaMmnHoB Ans
nogaepxarHna CA > 90 mm
pT CT.

- [pu3Haku 3acTos B nerkmx
A

Mnonepdy3nn KOHUEBbLIX
oTAEnoB

(HapyLweHne ncmxuyeckoro
craTtyca, XonogHas
MpaMopHas Koxa, anypes < 30
Mn/y,

nakrart > 2,0 MMorb/n)

ESC HF
Guidelines

(2016 r.)

CA[l < 90 MM pT.CT.

KnuHunyeckas
runone 3U4:
XornogHble
KOHEYHOCTHU, ONUrypus,
HapyLUeHHe
NCUXNYECKOoro ctaTtyca

Buoxnmmyeckas

runone 3un:

MeTtabonunyeckunmn
aumaos, noBblLLEHNE
nakrtara, KpeaTuHUHa



Cxema ABCD: Ans oLeHKU pUckKa u
HacTosiLLero cratyca nauymMeHTa

Baran et al. SCAI clinical expert consensus statement on the classification of cardiogenic shock// Catheter Cardiovasc Interv. 2019;94:29-37



3auem?

v’ [lpocHo3uposaHue sepossimHocmu passumusi KL
v’ Bbicmpas oueHka cocmosHuUsA nayueHma

v’ [Ipocmoma u yoobcmeo ripumMeHeHUs 0515 WUPOKO20 Kpyaa
crieyuasnucmos

v’ [JuHamMu4YHocmb 8 OUEHKE COCMOSIHUS
v’ [IpumeHeHue 8 OaribHeUWUX KITUHUYeCKUX uccrie0o8aHUsIX

Baran et al. SCAI clinical expert consensus statement on the classification
of cardiogenic shock// Catheter Cardiovasc Interv. 2019;94:29-37



A — at risk (b KaTeropum
pUCKa)

MauueHTbI, KOTOPLIE Ha [
OaHHbIA MOMEHT, He NMeloT
npu3HakoB n cumntomoB KLU, T[]
HO HaxXoOATCA B KaTteropum 0
pucKa ero pasBuUTus.

PusmnkanbHo/ AaHHble Yy | Bnoxmmmnyeck remogunHamMumka
nocrenu ue MapkKepbl

LLlenHble BEHbI HE HopmanbHble HopmoTteH3usa (CAL >
HaOyxLune nokasartenu: 100 MM pT CT.)
«Yuctble» nerkue - No4YeyHoun
Tennble, C XOPOLUUM doyHKUMM - CN=25n/m?
KpOBOCHabxeHnem - NaKkTarta - UBO <10BoAgcCT
KOHEYHOCTW: - Carypaumnsa J1A =2 65%

3ATO NauUneHThI C:

- PacnpoctpaHeHHbiM ONM
- 9nu3ogbl OCH B aHamHe3se
- 39nunsogbl OCH Ha XCH

[MynbC Ha KOHEYHOCTAX
XOpPOLLUEro HanosSTHEHUS
MeHTarnbHbIW CTaTyC B

HOpMe

Baran et al. SCAI clinical expert consensus statement on the classification
of cardiogenic shock// Catheter Cardiovasc Interv. 2019;94:29-37



B — Beginning (HaunHarowmuncsa

KLL)

NMauneHTbl, MeLmne
KITMHUYECKME NPU3HaKK
OTHOCUTENBHOM MMNOTEH3UN
nnn Taxmkapguo 6es
Nnpu3HaKkoB
runonepdys3uun.

O O3

®dusunkanbHo/ AaHHbIe Y Buoxnmunyeckune FemognHamuka
nocrtenu MapKepbl

[MNoBbleHHOEe B[] v Jlaktat-Hopma  CA[l>90 MM pT CT. unm

Xpunbl B IErkux v MunnmanbHoe cpegHee ALl < 60 unu >

Tennble KOHEeYHOCTH, C HapyLlenne 30 MM pPT CT. OT

XOPOLLVM MOHEHHON NCXOLHOTO.

KPOBOCHabXXeHneMm: v ?S&K#MM YCC =100 ya/MuH

[MynbC Ha KOHEYHOCTSAX

XOPOLLEro HanosiHeHus n - CN =222 n/m?

Hanps>KeHns - Cartypauus J1A =2 65%

MeHTarnbHbIN CcTaTyC B
Hopme

Baran et al. SCAI clinical expert consensus statement on the classification
of cardiogenic shock// Catheter Cardiovasc Interv. 2019;94:29-37



C - Classic (RfTacCn4yYeCKkuu
KLLI)

PusmnkanbHo/ AaHHbIE Y Buoxumunyeckue NemognHamuka
nocrenu MapKepbl

MaumneHTsl, C JTrobon npusHak: JTrobon npusHak: CA[Ll < 90 mm pT CT. unu
npu3Hakamm * WcnyraHHoe cocTtosiHMe nauneHta  * Jlaktat =2 mmonb/n  cpegHee All < 60 nnu > 30 Mm
runonepdysun, » bregHble ¢ MpaMOpPHbBLIM PUCYHKOM  © 1 KpeaTuUHUHa B 2 PT CT. OT MICXOQHOIO
TpebyroLume KOHKPETHOIO KOXXHbl€ MOKPOBbI pasa unun | CKO Ha U
psga gencTeum ons ee » [lpusHaku 3acTos 50% OT MCXOOHOro MeankomeHTo3Has/
HopManuaauum *  MHOXEeCTBEHHbIE XpUNbI « 1 AJlT,ACT annapaTtHas nogaepxka ans
(MHOTpPONHI, » [lo knaccudmkauyum Killip 3 unm 4 e 1 BNP nogaepxanuna Al Bbile 3TUX
Ba30MNpeccopbl, Kracc 3HAYEHWI.
MexaHnyeckas * [lpumeHeHmne BiPAP nnn VBJ1
noaaep:kka, BKro4yas » XonoAgHble KOHEYHOCTHU « CWU<2,2n/m?
IKMO) * HapylweHne MeHTanbHOro ctaryca « Carypauus JTA = 65%
« [Hwnypes <30 mn/u « N3MA > 15 MM pT CT.

« [aenenune MNM/03J1A 20,8
Kak npaeuno  WHaekc nynbcaumm NA <
HabnogaeTcs 1,85
OTHOCUTENbHadA « CunaCB<0,6
rMNOTEH3UA.

Baran et al. SCAI clinical expert consensus statement on the classification
of cardiogenic shock// Catheter Cardiovasc Interv. 2019;94:29-37



D — Deteriorating/Doom
(Yxypwarowmucsa KLL)

dusukanbHo/ Brnoxnmmyecku femoanMHamMuka
AaHHbIe Y e MapkKepbl
nocrenu
[MaymeHTbl, UMerLwne aHanornyHble AHanornyHble AHanornyHble AHanornyHble u3
npu3Haku c kateropuin C, Ho € Kputepum n3 n3 kateropun C, kareropuu C, NNHOC:
yXxyAalieHuemMm B AUHaMuKe. kateropum C. HOc T R
OTPULATENBHON 301020 yposHS

[lepBMYHbIE BMeLLaTENbLCTBA He OUHAMUKOWN. nepghy3uu
npnBOoaAT K ynyyLeHUK COCTOAHUA Heobxo0uMOo rpuUMeHsIMb
nauueHTa. bornbwoe konuyecmeo

8a30rpeccopos usnu
00rnosIHUMErbHO K HUM

arnapama UucKyccmeeHHoU
MoooepKKU
KposoobpauwieHus.

Baran et al. SCAI clinical expert consensus statement on the classification
of cardiogenic shock// Catheter Cardiovasc Interv. 2019;94:29-37



E — Extremis (9KcTpemarnbHO
Tsxxenbin KLL)

[MauueHTbl C NpoaosKarLencs
OCTaHOBKOM KpOBOOOpaLleHus,
HEeCMOTPSI Ha NPOBOANMbIE MEPONPUATUS
CJ1P n/vinn gna nogaepxaHug
XN3HEeOeAaTeNbHOCTU KOTOPbIX,

Heobxoanma maccuBHasi NoAAepPXKKa,
Bkntodaa AKMO.

v

4
v

OtcyTcTBME
nynbca unm
HUTEBUOHbIN
nynbC
OcTaHoBKa
cepaua

B
[TpymeHeHue
nedonbpunaTtop
a

v pH<7,2 v CA[l He
v Jlaktatr =5 onpegensetcs bes
noaaep>KKN N3 BHE
v AcucTtonus nnm
pedpakTepHad
KT/DXK
v CoxpaHstouiascs
FMNOTEH3MA HECMOTPS
Ha MakCUMarbHbIN
o6beM nogaep>Kkm

Baran et al. SCAI clinical expert consensus statement on the classification
of cardiogenic shock// Catheter Cardiovasc Interv. 2019;94:29-37



LLlikana ORBI (2018 r.)
Kpwropmi ———————Jam

d Tllepeanun MM c nogbémom ST 1
d BospacTt >70 net 2
Q WHcynet/TUA B aHamMHese 2
O Bpems nepBMYHOro KoHTakTa ¢ nauueHTom Ao YKB > 90 2 * Huskni puck - 0-7 bannoe
MUHYT * OT HKM3KOrO K cpegHemy — 8-10
6annos
0 Knacc no Killip 2 « OT cpeaHero K BbICOKOMY — 11-12
O OctaHoBKa cepala npu NoCcTynneHnm 3 bannoe
pAtanp y * BbICcokui puck >13 bannos
Q YCC >90/mMuH 3
d [mukemunsa > 10 mmornb/n 3
d CA[L < 125 mm pT cT._ A nynbcoBoe aaBrieHne < 45 MM pT CT 4
d TlopaxeHue ctBona JIKA 5
d KposoTtok nocne YKB <3 5

Auffret V, Cottin Y, et al. ORBI and RICO Working Groups. Predicting the development of in-hospital cardiogenic
shock in patients with ST-segment elevation myocardial infarction treated by primary percutaneous coronary
intervention: the ORBI risk score. Eur Heart J 2018; 39:2090-2102



Llikana IABP-SHOCK Il (2017 r.)

 Bospact >73

4 ntoko3a >10.6 mmonb/n
 KpeaTuHuH > 132.6 MMOnb/ 1
 VHcynbT B aHamMHese

4 JlaktaTt > 5 mmonb/n

1 KposoTok nocne UKB < 3

)

Mortality (%

Puck:

Hun3kun — 0-2 banna
CpeagHun - 3-4 6anna
Bbicokumn — 5-6 6annos

100

=480 patients Pairwise leg-rank test:
3/4 vs. 0-2 p<0.0001
80 5-9 vs. 0-2 p<G.0001
=y SC0ore o
60
—— et Sco 1
40 e
e %
'—J -
( — SCC )2
0
0 5 10 15 20 25 30

Time (Days)

Po”ss J, Ko“'ster J, Fuernau G, et al. Risk stratification for patients in cardiogenic shock
after acute myocardial infarction. J Am Coll Card 2017;69:1913-1920
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