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MHOTPOIMHASA NMNOAAEPXKA
NP KPUTNHECKNX COCTOAHUAX
Y OETEN

HO.C. AnekcaHaApOBUY

3aB. kacheapon aHeCTe3noJ1ormm-
PEeaHMMaTOoJIOrMMN U HEOTJI0XKHOM
neaunaTtpum ©IMN v ANO IMMY,
CaHkT-lMeTepbypr
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Current use of 1nﬂtropes in c1rculatory shock

Thomas W L Scheeren et al,,

[0 Onpoc (ESICM) 839 Bpauen ns 82 crpaH.

OO0 JobyTaMuH 6bl21 MHOTPOMNOM MEepPBON NTINMHUM
y MauMeHTOB B KPUTUYECKOM COCTOSAHUU C OCTPOM
cepaedyHON HeaoCTaToYHOCTbO Anst 84% pecnoHOEeHTOB.

[0 [lBe TpeTn pecrnoHaeHToB (66%) 3asBUN,
4YTO MCNOJ/1b30BaSIN MHOTPOMbI MPU CTOUKUX
KITMHUYECKUX NMpU3HaKax runonepdy3nm nain CTONKou
rmnepnakrateMmm, HECMOTPA Ha npeanosiaraeMoe
aJleKkBaTHOEe NnpuMeHeHne MHPY3nmM n Ba3onpeccopos,
C (44%) nnn 6e3 (22%) HanM4unsa HN3KON ppakuUm
BblI6pOCa NeBoro xenyaoyka.

[0 NMo4ytn nonoBunHa (44% ) pecnoHAEHTOB yKa3anu,
4YTO aJeKBaTHbIN cepaeyHbin BbIOpOC ABNSETCH LUenbto
MHOTPOMHOWU MOALEPXKKU.
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Current use of inotropes in circulatory shock

Thomas W L Scheeren et al.,

oKcnepTbl cornacosann 11 ybeauTtenbHbIX
peKkoMeHaauunn.

PekoMeHaaunnM BKAKYAKT NoKasaHua ans
MHOTPOMHbIX NpernapaToB (CenTnYecKnu

M KapAMOreHHbIN LWOK), BblI6Op /1eKapCcTB
(nobyTaMunH, HO He A0MaMUH), TpUrrepbl
(HU3KUWN cepaeYHbIN BblI6pPOC N KNNUHUYECKUe
NpU3HaKu rmnonepdysnn) mn Lenu
(apeKBaTHbINM cepAedHbi BblI6pOC) N KpUtepummn
OTMeHbl (NMoBoYHbIE 3PP EKTbI U KNUHUYECKoe
ynyduwieHue).



Garcia-Canales A , Pefa-Juarez RA ., Sandoval-Franco LM

Vasopressors and inotropes: use in paediatrics
Arch Cardiol Mex. 2018 Jan - Mar;88(1):39-50.

CCC — agnHaMmmyeckas cumcrtema, obecneuymBatoLasd
aAeKBaTHY A0OCTaBKYy KMUcopoaa, NutaTesibHbIX BELlecTB
N TOPMOHOB B TKaHM, KOTOpble HeEO6X0AUMbI A4
MeTabonmama KneTok.

OHa TakXXe CUHTe3npyeT U MoaANdULUMPYET Ba30aKTUBHbIE
KOMMOHEHTbI, KOTOpble peryanpyrT COCYANCTbIN TOHYC
N PyHKUMIO MMOKapaa.

OaHakKo, X ncnonb3oBaHMe n 310ynoTpebneHne NpUHOCAT
BpeaHble 3PP EeKTbI, NOBbILLAKT CMEPTHOCTb U CBSA3aHbI
C apUTMUAMMN.

YBenunuyeHue notpebnenmns Kucnopoaa MMOKapaoMm
NpuUBOAUT K ULLEMUN, NOSTOMY HEOHXOAMMO 3HATb
MexaHWU3M AENCTBUSA M NMOoKa3aHusa ANg 3TUX npenapaTos,
4YTO6bl MUHUMN3NPOBATb X BPpeAHbIE MOCAEACTBUS.



NMapamMeTpbl, Banawouwme Ha CB
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NMPEOAHAIPY3KA
U MOCTHAIPY3KA

Afterload

Eesistance left
ventricle must

overcome to
circulate blood

Preload

Volume of blood in
ventricles at end of
diastole (end diastolic

ressure) ‘
P Increased in:

Hypertension
Vasoconstriction

Increased in:
Hypervolemia

Regurgitation of
cardiac valves T Afterload =

Heart Failure T Cardiac workload



MOHUTOPUHI TEMOAVNHAMUKNHN

B KJIMHUYECKOM NMPAKTUKE
(ﬂ)k. I'peropn;, AHecTe3us1 B negnarTtpumn)

CHumeHne
NoaMeiweyHas TeMnepaTypel
obnacTe 15%
Mneuyeran 10%
obnacTe
fMywesan 5%
abnacTe
bBeapexnan 15%
oBnacTe
MNogronenHan 10%
obnacTe

Ha Teine cron 5%



KJIMHNYECKAA

KJTACCMOUKALINA LLUIOKA
(Welil M.H., Shubin H., 1972)

1. BpoxaeHHble NOpOKKU cepaua
2. HapyweHusa putMma ce a
3. 0 Py P 6 pat 1. CHuxeHune yaapHoro obbemMa
KapAvoreHHbli oK = UPFaHUHECKHESA00NCRaHNA CEPALA cepala U MUHYTHOro o6bema
(aHOOKApPAUT, MMOKApPAWUT M T.A4.) KPOBOOGPALLEHMS
4. MunokapamoamcTpodum
N KapanoMmonaTum
1. Kputuuyeckume cocTosiHus ntoboro 1. )?(';CTKpOa'i_?ApHOpa”bHaﬂ noTep=
NPOVCXOXAEHUS, AKoc
conpoBsoxaatowmecs runososiemuein | 2. CHUXEHNE OHKOTUYECKOro
fMnoBoEMNYECKUNA (3HTEpPUT, MAacCUBHOE KPOBOTEYEHME, AaB1IEHNsI NJ1a3Mbl KPOBU
CUNIbHbIN OXOr, HecaxapHbin anabet, | 3. YMeHblweHne OLK
Caxaprlﬁ ﬂVla6eT, HeAOCTAaTOYHOCTb 4. MeTabonnueckum aumaos
HaAMO4E4HNKOB) 5. CMHAPOM «TeKy4Ynx Kanunaspos»
1. YMeHblueHne npeaHarpyskum
. 1. HanpshXeHHbIn NHEBMOTOPAKC 2. CHwxenve yaapHoro obbema
O6CTPYKTUBHbIN cepaua
2. TamMnoHapa cepgua
3. CHuXXeHne MMHYTHOoro obbema
KpoBoobpalleHuns




rEMOAMHAMUYECKMUE
L ¢ XAPAKTEPUCTUKHA
NMPU PASHDbIX TUNAX LLUOKA

Tvn woka NpenHa- | MNocTHarpyska | CokpaTutenb CepaoeyHbin
rpyska Has BblOpoC
CNnocodbHOCTb
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Management of Neonatal Hypotension

Brian T. Kalish, MD Cfn‘fsi‘upa"mr MecPherson, PharmD
NEONATAL NETWORK JANUARY/FEBRUARY 2017, VOL. 36, NO. 1 40

Cuctonundyeckoe A/l aBnsieTcs Mepon yaapHoro obbema n1eBoro
xenyaouka (J1XK), 4To onpenensieTcs npeaHarpy3Kom,
COKPaTUMOCTbIO U NMOCTHArpy3KoMm.

Cuctonnyeckasl rmnoTeH3UsA CNeaAcTBME TOro, YTO KakKom-nmbo
WKW BCE 3TN (paKTOPbl HapYLUEHHI.

1. lNpeaHarpyska yxyalwaeTtcda npu runoBosieMumn

U TaMnoHage cepaua, a TakXke Npu orpaHMYeHUM NOTOKA
Nero4yHom KpoBU, BKAKOYAA NEPCUCTUPYIOLLYIO J1IEFOYHYIO
rMnepTeH3nto HoBopoxaeHHbIX (PPHN).

2. KoOHTpakTuAbHasa cnocobHOCTb MMOKapAa pa3BMBAETCH
Npu CTPYKTYPHbIX NOpaXxeHusax cepaua, nospexaeHun/
NWEMNN MUOKapAa UK apuUTMUMN.

3. lMocTHarpy3ka yxyAlwaeTcs nocse nepeBsi3kn OTKPbITOro
aptepuanbHoro npotoka (OAIll), a TakXXe HeyaauyHoro
cepaeydyHOo-CoCyamncToro nepexoaa rnocsie ygaaeHuda nnaueHThbl.



Management of Neonatal Hypotension

Brian T. Kalish, MD Cfn‘fsf‘upa"rer MecPherson, PharmD
NEONATAL NETWORK JANUARY/FEBRUARY 2017, VOL. 36, NO. 1 40

HanpoTtuB, anacronmnyeckoe ALl aBngaercs
XapaKTePUCTUKON CUCTEMHOIO COCYyAUCTOro
COMpPOTUBNEHNSA, KOTOPOE MOXET 6blTb HAPYLLUEHO
npu cencuce, KanuinapHon yteuke,
remogMHaMmmyeckn 3Haummom OATl,

N apTepuUOBEHO3HbIX MasibpopMaLUnax.

[JunacTtonnmyeckas rmrnoTeH3ns MoxeT 6bITb
CBsiI3aHa C KJIMHNYECKOWN KapTUHOUN «Tenaoro»
M Ba3oAnSIaTaTOPHOro LWOKa,
XapaKTepU3yrLEerocsa «BCrbllUKOWU» BPEMEHMU
KanunngapHoro HanosHeHusa [<1 second].



NMapamMeTpbl, Banawouwme Ha CB

HCC

CokpaTUMOCTDb
\ |

~ CeppaeyHbl

Bbl6poC

Bonemun4yeckan Harpy3ka:

0.9% pacTtBop HaTpua xnopuga 10-20 mn/kr

HasHaunte JODAMMH, 5-20 mkr/krimuHy Ty

MakcumansHanA 0o3a He JOoN¥KHA bbITe Donkle 20

/ (CN = CB/1 m;.cr;..z..w

Oo6asute JOBYTAMMWH, 5-20 mkr/kr/MuHy Ty
I

Hobaeute CTEPOWALI:
- lekcameTascH, pasoBan aosa: 250 MKr/kr nnm
- TapoKopTHU3OH:

2,5 mr/kr, BHYyTPUBEHHD Kaxgble 6 4acoe B
TeyeHue 48 yacos, 3aTem
n pen H a rpy3 Ka 1,25 mr/kr Kaxgbile 6 4yacoB TeveHue 48 yacoB n

3aTtem
0,625 mrfkr kaxabie 6 yacoe TeveHue 48 yacoB

Hobaeute ALIPEHAIIMH, 0,05-2,5 mir/kr/iMuHyTy

unn
HOPAOPEHAIWH
0,1-1,0 mkr/kriMuHyTY




METABOJIN3M ECTECTBEHHDbIX
KATEXOJIAMUHOB
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Takamine Jokichi
(3 HOsA6pSA, 1854 — 22 nionga 1922)

TakaMunHe Bbinncan n3 AnoHmnm Mmonoaoro xmMmmka Kenso
YeHaka, KOTOpblX, Kak-TO HOYbIO, paboTas B OAIMHOUKY,

BMepBble NoAyyna aapeHananH B KpuctaaamyeckoMm euae,
O4HAKO aBTOPOM 3adBKWM Ha naTeHT «Glandular Extractive
Product», nogaHHon 5.11.1900 r., 6b121 TO/IbKO TakaMUHe.

B TeueHne HeCcKkonbknx Mecaues TakamMuHe caenan ABa
Aoknaga ob oTkpblITUM — oaMH B Society of Chemical
Industry, apyron B New York State Medical Society.

B 1901 r. oH onybnunkoBan aABe CTaTbM B HAYYHOWU
nepunoauvke, rae Toxe 6bi1 €eANHCTBEHHbIM

aBTopoM (Therapeutic Gazette, p.221; Journ. Physiol.,
Vol.XXIX, p.27), 3aperncrtpmpoBasn C/10BO «aApeHaInH»
KakK TOproByt MapkKy, U KOMNaHWS BbiBesia HOBbIU
npenapaT Ha PbIHOK KaK «AapeHannH TakaMuHe.

B Poccuio OoH nonan yXxe B caMoM Hadane 1902 r.
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3yboBpayebHbIN
BecTHuk, 1903, N° 3

«[IbACTBYIOLLEE HAYAN0 HAAMOYEYHbIX XENe3 OELbl MW POraTaro CKoTa, Ha3BaHHoe
afgpeHanuHoM, o0naaaeT BAXYLIMMU M KPOBOOCTEHABMBAIOWMMM CBOMCTBAMK. YToObI
MOMYYUTb €ro, OYULLIEHHYHD KENe3y PhKyT Ha YacTu M B npoao/mkeHie 5-10 yacos
pasMayveatoT Dez gocTyna Bo34yXa B paBHOM MO BLCY KONMWYECTBL Boabl Npu 65-70°C;

K KOHLY npouecca TeMmnepaTtypy Bofbl nogHuMatoTca ao 85-100°C. PazeapuBLUYHICA Maccy
OTXMMAIOT M 3aTbM NOABEPrakoT onAaTh ToW e 0bpaboTkb.

3aTbM 00a 3KCTpaKTa CMBLUMBAIDT, OXNaXAakoT, YToObl YAENUTL XMp, BbiNapuBaloT B
De3B03ayLWIHOM NPOCTPEHCTEDL M MONYYEHHBIM KOHLEHTPUPOBaHHEIA PacTBOP CMBLUMBAKOT

C paBHbIM Nno oObeMy KOMWMYeCTBOM CnMpTa, YToDbl 0caanTh De3paznMuHbIA BELLECTEa, T. €.
ansOyMmuHomnasl, ocdatsl U Ap. MUMHepanbHbla conk. Mocb QUNLTPOBAHIA MUAKOCTL
KOHLIEHTPUPYIOT A0 yObMAbHaro ebca 1,05-1,15 w npubaBnsaoT K Hell baKaro Kanu

M XNOPUCTaro aMMOHIA, KOTOpbIe OCAXAaKT afpeHanuH. MNonyyeHHbId 0Ccagok Haao
MPOMbITb BOAOH M CMIMPTOM W BbICYLUMTL, WK OYMCTUTh NEpPeKpUCTannusaLien.

AnpeHanuH TpyAHO PacTBOPMM B XONOAHOW BOAL, HO B cnabom cnupTb Mnu cnabo
KWCNOTh PacTeopaeTcA nerko. OH KpucTannuayetca B dopmb Tpybouek, npuaM unu
MENKUX Urn, u obnagaeT BCEMW CBOMCTBAMW HAANOYEYHbIX Xene3. BoaHbli pacTeop
1:10000 obHapyXu1BaeT cuny, OAMHAKOBYIO C CBBXENPUMIOTOBNEHHBIM BOIHBIM 3KCTPAKTOM
U3 8 yacTeit cebxel wenezbl Ha 10 vacTeil Boabl.

BoaHbi pacTeop agpeHanvHa [aeT XapaKTepHYH OKPacKy 3eMeHaro UBbTa C pacTEopoM
XNOPWUCTAro Xemb3a Npu KUCNON peakLiv, U KapMMHHO-KPAcHaro, ecnu peakuia WenoyHas.
C BOAHbLIM PAacTBOPOM i0flbl 8APEHANMH AT KPacHbIM LIBbT M BO3CTAHOBMAET PacTBOPLI
conei 3o0noTa v cepebpa. OH Nerko CoeAWHAETCA C pa3nnyHbIMKU KMCnoTamu, obpazys
COOTEBBLTCTBEHHBIA CONWM ankanouaa — T.e. hochopHbIA, XNOPUCTLIA, CbPHBIA U Ap.»



&JIPEHAIIHH'T::{[ TAKAMMH .
EQWHCTBEHBIE COBCTBEHHWHA w DAEPKHAHTH
PARKE DAYIS & COMPANY, Detroit, Mich. (U S. A); London (England); St. Petershurg.
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«OTKDBITHIA TakaMuHe 1z Hoto-Iopka agpeHanuH (xumuueckaa dopmyna CygHiNO;)

obnafaeT 3aMbyaTeNbHbIM KPOBOOCTAHABNMBAKILIMM CBOMCTBOM. 2-3% pacTBop €ro,
NPOM3BOAA COKpaLLEeHie COCYAUCTBIX MbIlLL, BbI3bIBAET NOYTH HEMeANeHHoe NobbaHbHIe
CM3UCTON 0DONOYKK W AZXE B HAMMEHBLLMX KONMWUYECTBAX BIAET Ha KPOBAHOE AaBNeHie,
M3MbHeHie KpoBOODpaLLEHIA 1 TemnepaTypy. Kak cocynookuMataLies

W KPOBOOCTEHaBNMBaKLLEE CPEACTBO APEHaNMH Hallen rNaBHOe NPUMbHEHIE B NADUHIO-
1 ocoberHo odiranbMonoriv. BHyTpeHHee ynoTpebnenie anpeHanuHa oCTaHaBNMBAND
MeYeHOUHbIA KPOBOTEUEHIA, KPOBABYK) PBOTY NPU A38Db XenyaKa, paznuuHbIA
KpOBOXapKaHia, KposoTeyuerie npu dubpomax, npu TMdb, Npu HoBoOOPazoBaHiAxX NpAMON
KMLLKW 1 NPUBPETHWKA.

OTpULIATENLHOE KAYeCTBO afpeHaniHa — ero aoporosusHa (1 r crout 200 (paHKkoB), Ho
no ObiCTPOTH ALWCTBIA B MaNbIX yKe KonuyecTBax U no Oe3BpenHOCTU OH 3aCNyKUBaET
MOMHOMO BHUMAHIA» (Le Progres medical, N2 27, 1902).



PavMmoHa ANKBUCT

(Raymond P. Ahlquist)
26 nonga 1914 — 15 anpensa 1983

AMepukKaHCcKun papmaueBT U dapmakonor. B 1948 roay
onybnmnkoBan dpyHgaMeHTanbHYy0 paboTy, KoTopas
pasgenunia agpeHopeuenTopbl Ha NOATUNDI

a- n B-agpeHopeLenTopos.

Takue npenapaTbl, HECOMHEHHO, MPOM3BOAAT 3PP EKTHI
B KJIETKaX, HO KaK 3TO NMpoucCXoauT, TaK M OCTasloCb 3aragkou.

Uepes3 napy aecatunetnn, gaxe ANKBUCT Hadasn
4yBCTBOBaTb cebs HeyBepeHHbIM B CBOEN TEOPUUN O ABYX
pas3NnuHbIX Bnagax peuentopoB. OH nuweT: «[nd MeHda 3TO
6bia abCcTpakTHas KoHUenuus, NnpuayMmaHHas, Ytobbl
06BbACHUTL HabngaeMble peakunn TKaHen Ha BellecTBa

Pa3/INYHOWN CTPYKTYPbI>.
Ahlquist R.P. A study of the adrenotropic receptors. //Amer. J. Physiol. 153:586—600, 1948.



Hob6eneBscasa npemMus
no xmmum 2012

Hobeneeckyo npemumio no xumumn 2012 roga (1,2 mnx gonnapoe)
pasgendny  JBa aMepuKaHckwx uccneposatenA  —  Pobepr
Nedwoeny w bpakas Kobunka. Wx pabora nocesweHa
pacwudpoEKe CTPOEHWA PELENTOPOE YeNOBEYECKOoro OpraHMama.
PelenTopel NpeacTaEnAwT coboi ANMHHLIE DenkoBLIe MONekynkl,
NOCPEACTEOM KOTOpRIX KNETEa B3aWMOLSWCTBYET C OKpYMalLled
cpeqoi. [lpemwAa nonyyesa 3a WCCNefoBaHWe peLenTopoB,
conpA¥eHHex © G-benkamu (GPCR - G-protein-coupled

receptors). PeuenTtoptl,  MCCNefoBaHHble  HoDeneBcKMmMu

NnaypedaTamMd, HOCAT HI3BaHWE TpEIHEMEMﬁpEHHbIX: MOCEONEEY

Fofept NedroenTy ua NpoXo4AT CKEOZ: MeMDpaHy KNEeTEM, CBAZLIBAA € C MEXKNETOUHOR Epaitan Kobunka uz
yHueepcureta [luioka & CeaepHou HMAKOCTEH. MIHTEpecHD, YTO W2yYeHHble peUenTopEl NPO4enLIBaKT CraHdopacroro
P nyTb Yepes MembpaHy «Tyaa u obpaTtHow» ceMmb pas. YHWEEPCWUTETA B
KanudopHum

OHM KOHTPONUPYHOT BCE #W3HEHHO Ba¥HLIE NPOLUECCH B OPraHW3Me  yenoBeka. Ywe waeectHo, uto okono 60% Bcex W3pecTHbIX
nekapcTe [AeWCTBYIOT Ha OpraHMam Jenoeeka uepe3z 3TW peuenTopel. M3 aToro cnegyeT orpoMHoe 3HayeHWe OTHPLITMA ANA
MeauuHbl. TouHee — ANA MeJWUMHLI HOBOMO MOKOMNEHWA — B Dyoywem nexapcTea cTadHyT Donee 3dEKTHEHEIMKM, NEpecTaHyT

EbIZbIBATL NoDOYHBIe 3tperTel W DyayT noabupaTecA COMAcHD  reHeTMYEeCcKol MHOOPMaLUWK KOHKPETHOMD YenoBeka.



Jlokanunsauums
aapeHopeuentTopoB U 3d@deKThbl,
CBfi3aHHbIEe C X aKTUBaLnen

Bua peuentopa Jlokanusauus Ahcpek
o Muokapa | l0BLILLUEHIE COKPATUMOCTH
ApTEpUOnS| Ba30KOHCTPUKLWS
Iy ApTepuonk Ba30KOHCTPUKLMS
B Muokapa | l0BLILLUEHIE COKpATUMOCTH
CWHYCOBbIN y3en [ToBbiweHne YCC
[ IpoBoAALLEA cUCTEMA | 10BbILLEHWE NPOBOANMOCTH
B2 ApTepuons| BasogunaTayms
bPOHXM bpoHXxoAunATaUns
\loamiHoBele  [I10uKK YBENu4YeHne KpoBOTOKA W Anypesa
KOpoHapHble A[YBEnu4eHne nepagysnm Muokapaa u
ME3EHTEpMansHbIe CoCyabl  |KULLEYHMKA




UM3SMEHEHWUA MJIOTHOCTU PELLENMNTOPOB HA
NMOBEPXHOCTWU KJNIETOK INPU HEKOTOPBbIX
SABOJIEBAHUAX N COCTOAHUAX

3aboneBaHusn

A COCT AR PeuenTtopbl N3MeHeHus
(H:Szgs:aHTaO?-IHOCTb B (cepaue) MosbiweHne
Cencuc a (nedyeHb, cocyabl) CHUXeHune
NwemMuna mmokapaa B (cepaue) CHUXeHune
Nwemunsa Mmmokapaa a (cepaue) MoBbIWEHNE
Actma* B (nerkue, nemnkouuTbl) CHUXeHune
HoBOpOXAaeHHbIE a B (cepaue, nenkoumnTbl, TPOM6OLMUTHI) CHMXeHne
Mpwn BBEeaeHnn aroHncTos | a B (cepaue, NEMKOUMTbI, TPOMBOUUTHI) CHMXeHne

[Mpn BBEAeHUNU

a B (cepaue, nemkoumnTbl, TPOMOOLUTHI)

[MoBblWEHKE

AHTAroHNUCTOB

fMnepTupeonansm B (cepaue) MoBbilLeHME
[MnoTnpeonansm B (cepaue) CHUXeHune
[[NMIOKOKOPTUKONAbI B (cepaue, nenkouuTbl) [MoBbiWweHNe
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Adrenergic receptors Ahlquist
(original definition)

o p
/ \ / x “Classic”
pharmacology
Olq Ol :

B P2

* Molecular
* pharmacology
%iaip OB Tic  Oop Gop Goc Py Py Ps
# ¢ ¢ Signal
Gqfﬁ G;:Go Gg transduction
Activates Inhibits adenylyl cyclase; Stimulates adenylyl cyclase;
phospholipase C Ca?t, Kt channels Ca®*" channels Effectoré



Physiology

Contractility

Heart rate dependence

Contractile reserve

Afterload tolerance

Preload tolerance

Ventricular interdependence
Ca?* cycling

Predominant site of Ca?* flux

Dependence on normal ionized Ca?*
Circulating catecholamines
Adrenergic receptors
Predominant innervation

Cytoskeleton

Neonatal Mature
Limited Normal
High Low

Low High
Low Higher
Limited Better
Significant Less
Sarcolemma SR

High Lower
High Lower
Down-regulated, insensitive B,, o, predominant Normal, 3,
Parasympathetic predominates; sympathetic Complete

incomplete

Higbg; water content

T O3ver woter coptent

SR, sarcoplasmic reticulum.

Mature SR, organized myofibrils

I_ Cellular elements Incomplete SR, disoréganized myofibrils

Bohn (2006). Inotropic Agents in Heart Failure. Heart Failure in Children and Young Adults. Chang & Towbin.




MEXAHWU3M OENCTBUSA
NMHOTPOIHbLIX NMPEMAPATOB

BHERASTOUHAT

KHAKOCTD [Ca™ ] 1-2MMOA DBrexaeTouHag KHAKOCTD

CnOHTAHHBE NOTCHIHAA ACACTRHI
IbpMOHH MNa*- Ca*™ - kaHaa
24
o 1Ca™, ll::a2+ - HACOC

g oeree

- ATD mmm| ATD
Acrpasanna AscHrag !
nAMOD pAMMD  ATD '
DocdoaacTepasa
nAMOD-sapHCEMAg |
doad [Trronaasm
‘moctomnlaaa = BricroGoxacre Ca™ Sl
Docdopraauna Tpononun C e Tponounu C - Ca™ koMnacke
Tpononus ———  Coxpamenme capromepa
C82+
Tpononun
- AKTHBAIHA

[Ca™] B uHTonAGaMe . 107 MOAD
* - OAOKHPOBEHHC

1-P - ArOHACTH B TAIOKATOH

2 - mHrEGHTOPHL hocdhoAnCTEPasH
3 - BKTHBATOPE! KAABLHCBEIX KAHAAOB
4 - CCPACHHBIC TAHKOBHAH

% - CCHCHTH3ATOPH KAABLHC



MEXAHWU3M OENCTBUSA

BASOAKTUBHbLIX NMPEMNAPATOB
(HopanpeHanMH)

Ly
el ""”-rfs"ff,r, f

ns-F,
Responses of

Active
&
L =
7, -
PIR, ,
Gy
i A
L]
N = =7
]
Responses of
target call: 1-":-" » ltarget cell:
smooth muscle smooth muscle
relaxation, contraction,
vasodilation Calcium-calmodulin Va8soconstriction
CYTOSOL complex

{a) cAMP pathway initiated by activation of {b) Inositol-phospholipid-calcium pathway initiated by activation of
B-adrenergic receptor o-adrenergic receptor
o, E > NE MO, (MHocuTON TpUdgocdaT) Gq
Ar (amauvnnrnvuepon)
B1 E = NE 1T LAM® G,




MHOTpONHbIE cpeacTBa

C NO3UTUBHbIM AeUCTBUEM

(Basler J.R. et al, 2002)

CPEACTBA YBEJINYUUBAKOLWMNE COAEPXXAHMUE
BHYTPUKJIETOYHOIO uAMo®

1. AroHUCTbI B-aapeHeprmyeckmx m nopamMmmHeprmyeckKkmx
peuenToposB

[JobyTaMuH

JlonaMunH

JlonekcamuH

AnpeHanuH (annHedpuH)
HopaapeHanuH (HopanmHedpuH)
N3onpoTepeHon

2.NlHrnburtopnbl cpochoamnacrepasnbl
NHaMpUHOH

MWNPUHOH

3.MnrokaroH

CPEACTBA, HE BJINAIOLWMNE HA COAEPXXAHUE
BHYTPUKJIETOYHOIO uAMo®

Kanbuun
ANrokcuH
TpnnoaATUPOHUH
JleBOCMMeHAaH



NMAPAMETPDI
NO3SNPOBAHMUA N TUTPOBAHWUSA
BASOIMNPECCOPOB N MHOTPOIIOB

Titration Increment (Every Weaning Increment (Every 5-15

5-15 Minutes to Achieve Minutes Based on
Medication Initial Dose Typical Dose Range Hemodynamic Goal) Patient Response)
Dobutamine 2.5-5 pglkg/min 2.5-10 pg/kg/min 2.5-5 pglkg/min; alternatively, 2.5-5 pg/kg/min
dose increases per CO/CI
or SVO,
Dopamine 2-10 pglkg/min 2-20 pglkg/min 2-5 ng/kgimin | pg/kg/min
5-10 pglkg/min (inotropic)
> 10 pg/kg/min (vasopressor)
Epinephrine 0.02-0.05 pg/kg/min 0.005-0.2 pg/kg/min 0.02-0.05 pg/kg/min 0.02-0.05 pg/kg/min
Milrinone 0.25 pg/kg/min 0.25-0.75 pg/kg/min Dose increases per CO/Cl or Can be discontinued without
SVO, weaning
Norepinephrine 0.01-0.04 pg/kg/min 0.04-1 pg/kg/min 0.02-0.04 pg/kg/min 0.02-0.04 pg/kg/min
Phenylephrine  0.1-0.3 pg/kg/min 0.1-1.5 pglkg/min  0.2-04 pg/kg/min 0.2-0.4 pg/kg/min
Vasopressin 0.01-0.04 units/min 0.01-0.04 units/min  Not generally titrated Can be discontinued without weaning

Abbreviations: CO, cardiac output; Cl, cardiac index; SVO,, mixed venous oxygen saturation.

Jentzer JC1, Coons JCZ?, Link CB3, Schmidhofer M4. Pharmacotherapy update on the use of vasopressors
and inotropes in the intensive care unit. J Cardiovasc Pharmacol Ther. 2015 May;20(3):249-60.



«/peanbHbIU>» MHOTPOMNHbLbIN
npenapaTt (Goldenberg n Cohn)

1onxeH
NOBbIWATb COKPAaTUMOCTb MUOKapAa

yBennumBaTb cepaeydHbin Bbl6poC

ONTUMN3NPOBATb Nepudepuyeckoe
KpoBoobpalleHune

YMEHbLUIATb 3aCTOWN B JIErknux
He oKa3blBaTb apUTMOreHHOro addeKTa
He BblI3blBaTb Taxmkapauo n nosbiweHne MVO,

YCTPAHATb UM YMEHbLUATb KJIMHUYEeCcKune
npoasneHna CH

npegoTBpawaTtb passutne CH

YBEJIMYNBATb BbIDKNBAEMOCTb U MOBbILWATDb
Ka4yeCTBO XXU3HU




JHAOINeéHHblIe KaTexoJilaMMHbI

AapeHanuH (3nNnHempuH)
HopagpeHanuH (HopannHedpuH)
lonamMuH




[lo3o3aBucumbie adpdeKkTbl

afAipeHasZIMHa
Aoza AKTuBauuma f’emoaHaMuuyeckue
(MKr/kr/muH) peuenTopos apeKkTbl
YBenunyenHune CB
[[naBHbIM 06pa3oMm
0.02-0.08 P YMepeHHas
B, np
1 2 BasoAuiaTauus
YBenndyeHune CB
Ogl=2.0 Bl 1 YBenndyeHune OlCC
YBenndyenune OlCC
2.0 FMaBHbIM 06pa3oM a, | | OXeT cHkatbes CB

3a CYeT yBen4YeHus
NOCTHarpy3Ku




D deKTbl agpeHaJZiMHa

Ctumynauma agpeHopeuentopoBs CCC

O6bnanaet 60/1bLUMM MHOTPOMHbIM
3 PeKTOM YyeM AonamMmunH

Ycyrybngaer nakrtaT-aumaos
YcunmBaeT rioKoHeoreHes

MOXeT BbI3BaTb r’MnNepTpoMUYecKyto
Kapanomunatuio (obpatnmMyto)




AAPEHAJINH n
METABOJIMHMECKUN ALLINAOS3

saeucunmocmbs ahhexkma UHOMPOITHLIX
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HOPAAPEHAJINH

JHAOMreHHbIN CUMMATOMUMETUNYECKUN aMUH,
KOTOPbI AEUCTBYET Ha COCyAUCTble

M MMoKapauanbHble peuenTopbl a-1,

C Nerknum unm ymepeHHbIM aroHmM3MoMm K B-1
aapeHopeuenTopaM. [lockonbKy BINAHUE

Ha P-2-aapeHopeuenTopbl MUHUMANbLHO,
HOpaApeHasInH oKa3blBaeT KOMBUHMPOBAHHOE
MHOTpPONHOEe N nepudepunyeckoe
BAa30OKOHCTPUKTOpPHOE AeNCTBUe.



HOPAAPEHAJINH

Ncnonb3yeTcs, B OCHOBHOM, A1 AOCTUXEHUS
d-aroHNCTUYECKNX 3PPEKTOB: YBEINYEHUS
ONCC (n Al) 6e3 3HauYnTEeNIbHOro NMoBbILLEeHNS
CB

Mcnonb3yeTtcda npn HU3KUX 3HadeHmnax OlNCC
N TMNOTEeH3nn, HanpuMmep, cenTnyeckom
«TenJioM LWoKe» C HoOpManbHbIM NN BbICOKUM

CB

Ckopoctb uHdyY3um tutpyercsa ot 0,05
no 1 Mkr/kr/MuvH



f’eMmoanHaMmuyeckue sdpPeKThl
HOopaAapeHasiuHa

YCC 3aBucnMas BeniM4nHa: ocraeTcsa 6e3
NU3MEHEHUN UIN YMEHbLLUAeTCs npu
yBenmnyeHun ALl; sBospactaeT, ecnn Al
OCTaeTCHd CHUXXEHHbIM

CokpaTuMOCTb | Bo3pacTaert

CB YBeNnnunBaeTcsa Uimn yMeHbllaeTcs,
B 3aBucumoctu ot OlNCC

ALl Bo3pacTaeT

OlCC 3aMeTHO YBE/IMYMBAETCS

JICC Bo3pacTaeTr




Br J Clin Pharmacol. 2014 Oct; 78(4): 886-897 Mehdi Oualha, et al.,

Population pharmacokinetics and haemodynamic effects of
norepinephrine in hypotensive critically ill children

Patient characteristics (# =38) W3 HMX 11 HOBOpOMOEHHBIE

Demographics

Age, months (range)
Gender, male, n (%)
Body weight, kg (range)
Physiological profile
Factor V activity. %o (range)
Creatinine clearance, ml min ! 1.73m > (range)
PELOD score (range)
SNAP-II (range)
Hepatic dyvsfunction, n (%0)
Renal dysfunction, n {%0)
Organ dysfunction (n = 3).n
Baseline kinetic and dyvnamic data
Plasma norepinephrine concentration, pg ]_:l (range)
Heart rate, beats ]:I.]il:l_]' (range)
Mean arterial pressure, mmHg (range)
Urine output, mlkg
Plasma lactate concentration, mmol l_]' (range)

Plasma glucose concentration. mmaol l_:l (range)

nl (range)

7.6 (0—182)
27 (71)
6.7 (2-85)

72 (30-140)
53.5 (5-300)
31 (13-73)
58 (21-79)
15 (39)

14 (37)

14 (37)

0.54 (0.03—2.16)
136 (50—170)
46 (25-57)

1.9 (0—4.9)

1.85 (0.4-20)

7 (0.8-15)

HopannHeppuH

(0,05—2 MKr/Kr/MmuH).
BapnabenbHOCTb Mexay
cybbekTaMy cBsi3aHa

C CyLWleCTBEHHOW po/blo
BO3pacTa, MaccChbl Tena

M TAXXeCcTu 3aboneBsaHus.
YyeT 3TuxX uHANBUAYanbHbIX
XapaKTEPUCTUK MOXKET
NOMOYb KJIMHULUNCTaM
ornpeaennTb NOAXoAS NN
Ha4vasibHbIN anpUOpPHbIN
PEXUM 003MPOBAHMUS.



HOPAAPEHAJINH
Y HEAQOHOLUEHHDbIX

[0 2 peTpoCneKTUBHbIX UCCef0oBaHNA —
HOopaApeHasnH Yy HeAOHOLWEeHHbIX HOBOPOXAEHHbIX
(n = 48, <32 Hepenb n n = 30, <34 Hepenb).

[0 Oba nccnenoBaHMsa NpoAEMOHCTPUPOBANN Yyy4dlleHne
noka3saTtenem Al nu okcureHaumm B TedyeHme 3-8 4acosB
C Pa3/IMYHbIM BIUSAHUEM Ha ANYpeEs.

0 Y aByx Tpeten naumeHToB 6blN1 cencuc, npu 3ToM
601bLWMHCTBO MOJly4asno HopaApeHasIuH B KayecTBe
aononHuTenbHoM Tepanmn. O4yeHb 4YacTo
Habnganacb Taxmkapans, CMepTHOCTb 6blna
BblcCOKOM (30 n 46% CoOOTBETCTBEHHO).

1. Rowcliff K. et al., Noradrenaline in preterm infants with cardiovascular compromise. Eur J Pediatr (2016) 175:1967-73.
2. Rizk M.Y. et al.,Norepinephrine infusion improves haemodynamics in the preterm infants during septic shock. Acta
Paediatr (2018) 107:408-13.



Noradrenaline use for septic shock in children: doses, routes of

administration and complications Acta Padiatrica 2012 101, pp. e426-e430
ME Lampin, J Rousseaux, A Botte, A Sadik, R Cremer, F Ledlerc (franas.lederc@chru-blle.fr)

Characteristics of patients with septic shock treated with noradrenaline

All (n = 144) Survivors (n = 79) Nonsurvivors (n = 65) p
Age (months), median (IQR) 25 (9-83) 26 (11-75) 24 (9-90) ns
Sex ratio 1.15 1.08 1.24 ns
PRISM (valug), median (1QR) 26 (17-36) 215 (15-27) 36 (23-42) <0001
PIM 2 (%), median (IQR) 16 (6-29) 11.1 (5-22) 37.3 (9-74) 0007
LOS (days), median (IQR) 6(2-11) 7(5-17) 2 (1-5) <0.001
Comorbidities, n (%) 41(28) 13 (16) 28 (43) 0001
Type of infection
Bacteremia with purpura fulminans, n (%) 78 (54) 51 (65) 27 (42) 0.006
Bacteremnia/immunosuppression, n (%) 16 (11) 4(5) 12 (18) 0.011
Respiratory tract, n (%) 14 (10) 7(9) 7(11) ns
Gastrointestinal, n (b) 13 (9) 7(9) 6(9) ns
Central nervous system, n (%) 8 (6) 1(1) 7(11) 0.023
Other (urinary, skin, osteoarticular, devices), n (%) 11(8) - - -
Unknown, n (%) 4 (3) - - -

IQR, interquartile range; PRISM, Pediatric Risk of Mortality score; PIM 2, Pediatric Index Mortality 2; LOS, length of stay.



Noradrenaline use for septic shock in children: doses, routes of

administration and complications Acta Padiatrica 2012 101, pp. e426-430
ME Lampin, J Rousseaux, A Botte, A Sadik, R Cremer, F Ledlerc (franas.lederc@chru-blle.fr)

Bce 144 pebeHka nony4yanm aHTU6MOTUKN N 135 (94%) N3 Hux
6b11n Ha UBJI.

CpeaHnin 06BbeM XNAKOCTU A0 BBeAEHUS BA30aKTUBHbIX
npenapatoB coctasua 50 mn/kr [IQR: 30-70] n 100 mn/Kkr
[IQR: 70-140] B Te4yeHune nepsBbiX 24 yac.

B TeueHune nepBbix YacoB 58% peten (n = 84) nony4yanu
Ba30aKTUBHblIE NpenapaTbl Yepe3 nepudepnyecknini BEHO3HbIN A0CTYM,
M3 HUX 94% B BeHy, a 6% BHYTPUKOCTHO: AoNaMuH nonydanm 65%
(n=62), HA — 19% (n=27) n pobytaMnH — 46% (n=57).

N3 27 nauneHTOoB, nony4vaswunx HA He B LLeHTpanbHYIO BEHY,

85% nony4danun npenapat 4yepe3 nepnpepuyecKyro BeHy
n 5% BHYTPUKOCTHO.

CpeaHasa npoao/KuUTenbHOCTb Tepanun HA vepes
nepmnpepunyecKyro BEHY UM BHYTPUKOCTHO CcoCTaBuna 3 yaca
[IOR: 2-4].

Cpean nauymenTtoB ¢ HA 92% (n=133) nony4dmnmn 6onee oaHoOro
KaTex0/lJaMMHOBOIo areHTa.



Noradrenaline use for septic shock in children: doses, routes of

administration and complications Acta Padiatrica 2012 101, pp. e426-e430
ME Lampin, J Rousseaux, A Botte, A Sadik, R Cremer, F Ledlerc (franas.lederc@chru-blle.fr)

Administration modalities of the main vasoadtive agents

Maximum dose Duration (hours)
n (%) Istlinen (%) nd-line n (%) Jrd-line n (%) PR* n (3b) (11g/kg/min) Mean (15D) Median (IQR)
Dopamine 95 (66) 80 (56) 14 (10) 1(1) 62 (65) 165 (+5) 6 (4-14)
Noradrenaline 144(100)  31(22) 58 (40) 55 (38) 27 (19) 25 (+2.2) 33 (10-64)
Dobutamine 123(85) 41(28) 66 (46) 16(11) 57 (46) 184 (+5) 55 (15-87)

IQR, interquartile range.
*PR, peripheral route including peripheral venous o intra-0sseous route.

CpeaHsana ctapTtoBas ao3a HA cocTtaBuna
0,5 + 0,4 MKr/kr/MuH,

MakKkcuManbHasa po3a HA — 2,5 + 2,2 MKr/Kr/MuH.

NMHauBuayanbHasa MakcMMasibHasa aAo3a HA coctaBuna
10,5 MKr/kr/MuH.



XNOKOCTHO-PE®PAKTEPHbIN

Buabi

LLIOK U MHOTPOIDbI

KnunHunueckue

cenTnyecKkoro ocob6eHHocTm

LLIOKa

«Tennbin»
LWOK

«XonoaHbIN>»
LWOK

— Hu3koe Bpems

HarnoJIHeHNs
Kanunnsapos
(<10
CkauyLwmm nynbc
CHumxxeHune
ANacToNmnyeckoro
AaBneHuns

(> 40 MM pT.CT.)

XonoaHble KOHEYHOCTH
AdnntenbHoe
HamnosIHEeHNE
Kanunnsapos (> 3 ¢)
Cnabbin nynbc
HopmanbHoe

WX MOBbIWEHHOE
AnacTosinyeckoe
apTepuanibHoe
haBrieHne

— Hu3koe paBneHue

BazoannaTtauus
Huskoe
CUCTEMHOE
cocygucroe
CONpOTMBNEHNE
Bbicokum
cepaeyYHbln
BbI6GpoOC

Ba3oKoH-
CTPUKUUNSA
Bbicokoe
CUCTEMHOE
cocyaucroe
COMpPOTUBJIEHMNE
Huskunin
cepaeyHbIn
Bbl6bpoC

dusnonornyeckm WMHoTponHas

e 0cobeHHOoCTH noaaepIxkKa

— HopaapeHanuH

(HayanbHasa ao3a

0.05-0.1 MKr/kr

B MUHYTY)

— AApeHanuH

(Ha4yanbHas Ao3a
0.05-0.1 MKr/Kr
B MUHYTY)

JAonosiHuTeNbHbIE
BeujecrBa

— [JononHutenbHblE
cocyaopac-
lwupsoLwme
cpeacTea
(nobytamuH
U MUIPUHOH)

Louden D.T. Inotropic Therapy for Sepsis. Pediatr Emer Care 2018;34: 132—-137.



API'YMEHTDbI B NOJ1b3Y PAHHETO
MCNOJIbSBOBAHNA HOP3INMNHED®PUHA
NMPU CENTNHECKOM LLOKE

1. lNMpenoTrBpalleHne aNnTenbHON TAXENOW
TMMNOTEH3UU

2.YBenmyeHme cepaeyHoro Bbibpoca 3a cyeT
yBE/IMYEHNS CEPAEYHOro puUTMa.
npeaBapuUTebHas Harpyska u/uam COKpaTMMOCTb

3. YnydweHne MNKPOLIMPKYNSALNU N OKCUTreHaunu
TKaHeu

4. [1lpepoTBpalleHne neperpyskm XnaKocTbio
. YnydlweHne KIMHNUYeCcKoro pesyanbraTa

Huskoe anacronnyeckoe A/l kak mapkep
NMOHMXKEHHOro COCyaAucCToro ToOHyca cneayer
MCMNOJ1b30BaTb B KayecTBe TpUrrepHoro MexaHu3sma
ANSA SKCTPEHHOM Tepanuun Hop3rnmHedpUHOM.

Hamzaoui O., Shi R. Early norepinephrine use in septic shock J Thorac Dis. 2020 Feb;12(Suppl 1):S72-S77.

O1



Crit Care. 2020; 24: 488. Published online 2020 Aug 6.
Timing of norepinephrine initiation in patients with septic shock: a
systematic review and meta-analysis Yuting Li, Hongxiang Li, and Dong Zhang

5 nccnenoBaHUM, C yyactuem 929 naumMeHTOB.

NMNepBUUYHbINA pe3ybTaT: KPAaTKOCPOYHAsh CMEPTHOCTb B paHHEN
rpynne 6blna HUXXe, YeM B No3gHen rpynne
(oTHoweHue waHcosB [OR]=0,45; 95% AW, 0,34-0,61; P<0,00001).

BTOopuuHbIe pe3ysbTaTbl: BpeMd A0CTUXeHna uenesoro CAA
B paHHeun rpynne 6b1/10 KOpo4ye, YeM B NO34HeN rpynne
(cpeaHas pasHuua= -1,39; 95% AW, ot -1,81 ao -0,96; P<0,00001).

O6beM B/B XMUAKOCTEN B TedeHMe 6 4YacoB B paHHeW rpynne 6bis
MeHblle, YeM B no3gHen rpynne (cpeaHss pasHuua = -0,50; 95%
an, -0,68 no -0,32; P<0,00001). CTaTuctmyeckm 3Ha4mMMoun pasHuLib
B nNpoao/ikuTenbHocTn npebobiBaHna B OUT Mexay ABYyMS rpynnamMu
He bbino (cpeaHsas pa3Huua = -0,11; 95% AW, -1,27 po 1,05;
P=0,86).

BbiBOAbI: PaHHee Ucnosib30BaHMe HOpannHe@puHa y NaLmneHToB

c CLLU cBsA3aHO CO CHMXEHMEM KPAaTKOCPOYHOM CMEPTHOCTU, bonee
KOPOTKMM BpeMeHeM agoctmxeHus uenesoro CAA n meHbwnM ob6beMoM
B/B XXUAKOCTeN B TeyeHne 6 yacoB. He 6b1210 3HaUYNTENbHOW pa3HULbI
B NpoAo/IXUTENbHOCTM npebbiBaHna B OUT.
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Early norepinephrine decreases fluid and ventilatory requirements in
pediatric vasodilatory septic shock Suchitra Ranjt, etal,,

Variables Early NE ACCM cohort P
group (n=27) (n=41)

Weight (kg) 243+19.04 21127 0.856

PRISM 199+78 16.02+84 0.06

Number with hypotensive 19 (70.4) 20 (48) 0.09

shock at presentation (96)

0-6 h fluid requirement 37.4x15.1 889+313 0.0001#

(mL/kg)

24-h positive fluid balance 48+45 926+38 0.000|*+

(9% ml/kg)

Days on invasive ventilation, | (1-1.D) 4 (2.5-525) 0.0001#*

median (survivors)

Shock resolution 26 39 |.00

PICU days, median 4 (3-6) 6 (4-8) 0.002%

(survivors)

Mortality (96) J(IL.1) 4 (9.8) 1.000

ACCM: American College of Critical Care Medicine; PRISM: Pediatric risk of mortality,
PICU: Pediatric Intensive Care Unit

[[pynna paHHero NE
(n=27) nonydana NE
nocne 30 mn/Kr
XXNOKOCTU, B TO BpeMs
kKak rpynna ACCM (n=41)
nosny4asia corsiacHo
pekoMmeHaaunamm ACCM,
40-60 MN/Kr XXNaKocCTu,
a 3aTeM Ba30aKTUBHO-
WHOTPOMHbIE MpenapaThl
nepBov NNHUMN,
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Early norepinephrine decreases fluid and ventilatory requirements in
pediatric vasodilatory septic shock Suchitra Ranji etal,,

Echocardiogram and ultrasound cardiac output monitor parameters before and after norepinephrine

in 22 responders HOpa.ﬂ,peHaﬂMH MO)KHO
Hemodynamic variable S::Ii:jicgme: Pre-NE (n=212) Post-NE (n=22) Pr p a CC M a T p M B aT b Ka K

Preload/fluid responsiveness SWW 23791812 18.5+9.7 0.005% (9]

Cardiac function :rlls::]tlnn fraction (%) *-: -"5 !l_J‘?;‘f' n4| n;'{ Inl lil'! .;Itllt:‘ M H O I-I p e CCO p '-I e p B O M J-I M H M M
SVI {mL/m?) 4942145 489143 0.698
=1 (L/min/m?) 6.63+ 3+ .68 0.22
Gt % MOC/e OrpaHUYeHHOro

Afterload SVRI (dynes/s/cm?/m?) 6829+2248 854 8+206.2 0.0001*

Perfusio Lactate (mmol/L) 49445 31427 0.006* 6 ﬂ p
'S;{I:I:IC:L:: at 5%; *Two-sided paired t-test. FTe: Fl:wr:;m rc‘;:l::_{cd: 5V1: Seroke volume index; Cl Cardiac index; SVRI: Systemic vascular re:l-:[ar\co - O -b e M a >III( M K O CT M I-I M
index; INC: Inotropy, SWV. Stroke volume variation; VPk: Peak velocity, NE: Norepinephrine
Ba30AM1aTaTOPHOM LLOKE
Echocardiogram and ultrasound cardiac output monitor parameters betore and after norepinephrine ( H a O C H O B e LIJ M p O KO I— O

in five nonresponders with severe septic myocardial dysfunction

Hemeodynamic variable ECHO, USCOM Pre-NE (n=5) Post-NE (n=5) g I-I yJ-I bCO B O I-O ﬂa BJ—I e H M ﬂ ) 4

and lactate values

Preload/fluid responsiveness SW 22 (18-31 5) 18(11-23.5) 0.104 M OC Kon b Ky 3TOT M OAXOA

FTc (ms) 398 (330.5-409.5) 359 (330-383.5) 0225
Cardiac function Ejection fraction (%6) 55 (50-69.5) 40 (25-50) 0.042¢
oL s MOXET YMEHbLUUTb 06beM
Cl (L/min/m?) 6.7 (5479 47(39-6.1) 0.068 6 |9
VPk (m/s) 1.7 (1.3-1.9) 1.5(1.2-1.65) 0.1
Afterload S\-’F';Ilunc;:nes.-s.cnﬁ- m’) 672 (605.5 ?;3. JS?J:EIEZD.EI IDIZ::.}IZI- O.I'.I:;‘ >K M ﬂ KO CT M 14 H e O XOﬂ M M bl M
Perfusion Lactate (mmol/L) s 3(1.5-45) 5(3-9) 0223

Madian and IQR. *Significant at 5% *Wilcoxon signed-rank test. FTe: Flow ume corrected; SVI: Stroke volume index; Cl: Cardiac index; SVRI: Systemic vascular resistance index; ﬂn ﬂ p e a H M M a I l M M M B p e M ﬂ
INC: Inctropy index; SWV: Stroke volume variation; VPk: Peak velocity, QR Interquartile range ’
NBIJI.
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Early inotropes use is associated with higher risk of death and/or severe
brain injury in extremely premature infants

Table 1. Demographic characteristics.

Non-inotropes group

Inotropes group

Characteristics and demographics N =400 N=97 p-value
GA weeks, median (1Q) 27 (25-28) 25 (24-26) =001
Birth weight, grams, mean (SD) 903 (232) 741 (206) =001
SGA, N (%) 52 (13) 7(7.2) 11
Out born N (%) 35 (8.8) 15 (15) A5
Multiple birth, N (%) 109 (27) 33 (34) 6
C/Section, N (%) 185 (48) 21 (22) =001
ANC, N (%) 232 (83) 7577 24
Male, N (%) 204 (51) 54 (57) 37
Apgars < 5@5, N (%) 68 (17) 32 (33) =001
Table 2. Inotropes and short term clinical risk factors.
Non-inotropes group Inotropes group
Clinical risk factors N=400 N=97 p-value
Clinical chorioamnionitis, N (%) 72 (18%) 19 (20%) .50
Early onset sepsis, N (%) 9 (2.3%) 4 (4%90) 30
Treated PDA, N (%) 149 (37%) 49 (51%) 01
RDS, N (%) 289 (72%) o4 (97%) <001
Re-intubation, N (%) 33 (8.3%) 10 (10%) S0
Hypercapnia, N (%) 119 (30%) 64 (67%) <.001
Hypocapnia, N (%) 153 (38%) 42 (43%) 33

CTporve nokasaHus
n cTparTermm ans
MUHMMU3aALNUN
MCNoJZib30BaHuUA
MHOTPOMNOB Npu
OAHOBpPEMEHHOM
npeaoTBpalleHnmn
FTMNOTOHUN O0/IXKHbI
NPUMEHATbLCS B PaHHEM
NOCTHATaJ/IbHOM yXoAe

3d MJiageHuaMn C puUuCKoM

TSXXeNoN TpaBMbl
FO/I0OBHOrO MO3ra.



[lo3o3aBucumMbie 3pdeKTbl

AdonaMumHa
Ao3a AKTBauums dddekT
(MKr/kr/mMuvH) peuenTtopos
[lonaMmHepruyeckme YBennyeHune novyeyHoro
1-3 A N Me€3eHTepunasibHOro
(AAL) KpOBOTOKaA
YBenunyeHune YCC,
cokpatumocTu, CB;
cHumxeHune OlCC;
3-10 B, + B, (+ AA) JICC MOXeT noBblLaTbCA

B CBS3U

C BA30KOHCTpUKLMEn

npu paHHeM BO36yXXaeHuu
a-peuenTopoB

>10 Anbca (+ B + 4A) Bo3pacTtaert




SPPEKTUBEH JIn AO®PAMUH NPUN IEHEHUA
HEOHATAJIbHOU TMNOTEH3UUN U BE3OINACEH J1MN
OH B CPABHEHMUU C APYTUMWAN MHOTPOIAMMNU

-8~ Mortality < 28 d

—— Periventricular leukomalacia

—— Periventricular haemorrhage

grade 3/4

B Treatment failure

—— Tachycardia

Risk ratio

Risk ratio
M-F, fied, 9591

1.17 [0.47, 2.92]

0.43[0.12, 1.52]

0.73[0.15, 3.5]

0.41 [0.25, 0.65]

0.74 [0.26, 2.08]

0.1

M-F, fixed, 95%C1
i
i
L
_._
i
1 10
Favours dopamine Favours dobutamine

Figure 2 Outcomes of the Cochrane review comparing dopamine vs dobutamine in preterm infants.

Bhayat S.I. et al. World J Clin Pediatr. May 8, 2016; 5(2)

1 212-222.

Y HelOHOLWEHHbIX AeTeun
AodpamMnH — Hambonee
N3yyeHHbIN npenapaTt, bonee
3 PEKTUBHbIN B NOBbILLEHNN
Al, yueM nobyTaMuH.

[Npn cpaBHeHUN aodaMmnHa

C T’MAPOKOPTU30HOM

NN agpeHaanHoM pasnymmn

B rMokasaTtensix 3aboneBaeMoCcTu
N CMepTHOCTM He Habnwaanocs.
Y HeNOHOLWEHHbIX AeTEN
AodaMuH appeKkTnBEH U1

B LenoM bonee 6e3omnaceH, 4Yem
apyrue. Bce gaHHble yKa3biBalOT
Ha TO, YTO AOaMMUH MOXKeT
paccMaTpuBaTbCH Kak
MHOTPON NEPBOM JINHUMN

Y HEAOHOLIEeHHbIX

C TMNOTEH3UEeMn.



Cardiovascular Support for Low Birth Weight Infants and Cerebral
Hemodynamics: A Randomized, Blinded, Clinical Trial

Adelina Pellicer, MD*; Eva Valverde, MD*; Maria Dolores Elorza, MD*; Rosario Madero, MD{;
Francisco Gay4d, EE}; José Quero, MD, PhD*; and Fernando Cabaias, MD, PhD*

PEDIATRICS Vol. 115 No. 6 June 2005 1501

NccnenoBaHo ABa MHOTPOMHbLIX NpernapaTa
(donamuvH 2.5, 5, 7.5 n 10 Mkr/kr/MmuvH

m AgpeHanuvH 0.125, 0.250, 0.375 n 0.5
MKr/Kr/MuH)

N UX BingHMe Ha uepebpanbHyto reMmognHaMmnKy
MeToaoM NIRS y HoBopoXAeHHbIX 1501 rpamm,
B MmeHee 32 Heaenb, Ha CpoKke MeHee 24 4yacoB
nocne poaos.



Cardiovascular Support for Low Birth Weight Infants and Cerebral
Hemodynamics: A Randomized, Blinded, Clinical Trial

Adelina Pellicer, MD*; Eva Valverde, MD*; Maria Dolores Elorza, MD*; Rosario Madero, MD7{;
Francisco Gaya, EEf; José Quero, MD, PhD*; and Fernando Cabafias, MD, PhD*

PEDIATRICS Vol. 115 No. 6 June 2005 1501

TABLE 1. Clinical Data at E'rl:ud:,.-f Entry
Dr EP
(n = 27) (n = 32)
Birth weight, g, mean = SD 1008 = 286 944 = 281
Gestational age, wlk, mean =+ SD 283 = 2.3 277 = 2.4
Female, n1 (%) 18 (67) 15 (47)
Multiple births, 1 (%) 8 (30) 13 (41)
Age at entry, h, mean = 5D .3 = 3.9 .2 = 3.3
Prenatal steroids, n (9G) 18 (67) 18 (56)
Mechanical ventilation, »n (%) 27 32
Nasal CPAP 1 (4) 2 (6)
ChIV 20 (F4) 28 (87)
HFEO 6 (22) 2 (6)
Surfactant therapv, n (%) 20 (F4) 22 (69)
Sedation, 1 (%) 11 (41) 10 (31)
Midazolam 6 (22) 8 (25)
Fentanyl 1 (4) 1 (3)
Midazolam plus fentanyl 4 (15) 1 (3)
Baseline hemoglobin, g/dL, 145 == 2.2 14.4 =23

mean = S

CPAP indicates continuous positive airway pressure; CMV, con-
ventional mechanical vent lathon; HEFO, hjgh—frequenc}-r oscillatory
ventilation.
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3HAUYMMbIX OTK/IOHEHUW B MoKa3saTensax
Mexay ABYMSA MHOTpPOMNamMm He 6bino

AnpeHanunH 6onee cyuwecTBeHHO yBennymaar
HCC

O6a nHoTpona AgaBasan 3HAYNMOE YBENNYEHUNE
LepebpanbHOro KpoBOTOKA, raAe naTtrepH
KonebaHuns 3asucen ot B

AnpeHanunH 6bl1 apdpeKkTuBHEE
Y HOBOPOXAEHHbIX C MeHbLWwKnM B,
yem JlonaMuH
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The efficacy of dopamine versus epinephrine for pediatric or neonatal septic shock: a meta-
analysis of randomized controlled studies. sl J Pediair. 2020 Jan 14:46(1):6. doi 10.1186/513052-019-0768-x.

Table 1 Characteristics of included studies

NO. Author ~ Dopamine group Epinephrine group Jada
Number Age Male  Weight () Mechanical ~ Methods Number Age  Male Weight Mechanical — Methods S
n) ventilation M (g ventilation
fequirement requirement
n (n)
I Bael8 20 - 13 18189140 N dopamine was initiated at 10 g/kg/min, n - 4N 17 epinepfrine was infiated at 02ugky/ 4
[15] , median increased to 15ug/kay/min, thereafter to 20q/ (926, min, increased to 03 pg/kgy/min,
(interquartle kg/min (31-45 min) for neonatal septic shock 1400) q thereafter to 04 pg/kg/min (31-45
fange) i)
] Ramaswamy 31 4(08-H)years, 15 - 17 dopamine (inincrementd doses, 0to15t0 8 7(- 15 - 10 epinephrine (0110 02to 03 pgfky/ 4
2016 [16] median 20 y'kg/min) till end points of resolution of 1) min) till end paints of resolution of
(interquartie shock for pediatrc septic shock years shock
fange)
30 Vemwallls 83 643 B - - dopamine (510 p/kg/min) through a 7 %9t ¥ - - epinepfrine (0.1-03 pg/hg/min i
(1 months peripheral or intraosseous line for pediatric 52 through a peripheral or intracsseous
septic shock months ling

BMI body mass index



VWen L1. Xul?

The efficacy of dopamine versus epinephrine for pediatric or neonatal septic shock: a meta-
analysis of randomized controlled studies. sl J Pediair. 2020 Jan 14:46(1):6. doi 10.1186/513052-019-0768-x.

Dopamine group Epinephrine group Std. Mean Difference Std. Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight [V, Random, 95% CI 1V, Random, 95% CI
Baske 2018 39 5 20 36 4.25 20 48.5% 0.63 [-0.00, 1.27]
Ventura 2015 55 14 63 66 10 57 51.5% -0.89 [-1.27, -0.51] L
Total (95% Cl) 83 77 100.0% =0.15 [-1.64, 1.34]
A

Heterogeneity: Tau? = 1.09; Chi? = 16.33, df = 1 (P < 0.0001); I? = 94% G 5 . 5 1’0
Test for overall effect: Z = 0.20 (P = 0.84)

Favours [experimental] Favours [control]

Fig. 6 Forest plot for the meta-analysis of mean arterial pressure (mm Hg)
AN

Dopamine group  Epinephrine group Risk Ratio Risk Ratio
—Study or Subgroup __ Events Total Events T i E v,
Ramaswamy 2016 5 AN 4 29  0.3% 1.17 [0.35, 3.93]
Ventura 2015 61 63 55 57 99.7% 1.00 [0.94, 1.07]
Total (95% CI) 94 86 100.0% 1.00 [0.94, 1.07]
Total events 66 59
Heterogeneity: Tau? = 0.00; Chi* = 0.16, df = 1 (P = 0.69); I* = 0% 02 05 1 2 5
Test for overall effect: 2= 0.12 (P = 0.91) Favours [experimental] Favours [control]
Fig. 7 Forest plot for the meta-analysis of adverse events

HodaMnH N aapeHannH AEMOHCTPUPYIOT
COMNOCTaBuUMble 3P EKTbI HA peBEPCUIO LLIOKA
yepe3 1 yac, CMepTHOCTb, pa3BUTUE apUTMUN,
CA/l 1 no60oYHbIE AENCTBUS.



KJIMHNYECKAA ®PAPMAKOJIOI'A
AAPEHOMMUMETUKOB

NMpenapart Hauano AnNuTenbHOCTb Bpemsa buotpaHc- JKCKpeuus
AEeNCTBMUS, AEeNCTBMUS, nonypacnaaa, dopmauumsa
MWH MWH MWH
AppeHanuvH 1,5—-2,0 5-7 2 Bce TkaHu Mouku
HopaapeHanuH 0,5 2 2 TEEIEL, Moukn
nnaasmMa
AodpamuH 7 — 10 3-5 5 JUERE Moukn
naa3sMma
SdenpvH 1 5—-10 44 NMeueHb Moukmu
Ao6yTtaMuH 7 -10 3-5 2 NMeueHb UL,
neyeHb
N3onpoTepeHon 3-5 2—-4 1,5-2,0 Jlerkune JERLL;
neyeHb
AdonekcaMuH 5-7 10 - 15 7-11 MeyeHb Mouku
Me3aToOH 1-2 5 2—-3 NMeuyeHb Mouku
MeTokcaMuH 1-2 5-8 2-5 NMNeueHb Moukn

* BpeMeHHble nHTepBasbl YKadaHbl Mpu yCnoBUu 60/110CHOro BBEAEHUSA NeKapCTBEHHOIo CpeacrtBa



CUHTEeTMn4Yeckmne npenaparthl

JNobyTaMuH
J[lonekcaMuH
NTroOKCUH

MHrmbuTtopbl pocdoamnacrepassbl
N3onpoTepeHo



NOBYTAMUH

0 JobyTaMnH — cMecCb ABYX M30MEPOB, U3 KOTOPbIX
neBoBpaLLaOLLMMA OKa3bIBAET NPeENMYLLLECTBEHHO
a-MmMeTun4yeckoe AencTteme, a npasBoBpallatolInin
BO31ENCTBYET Ha P-peuenTopbl.

[1 Ba30OKOHCTPUKTOPHbIN 3P PEKT CTUMYNALNMK
d-peuenTopoB HEUTPASIN3yeTCcsa cocyaopaclunpsoLWmm
3P PeKToOM CTUMYynauumn B2-peuentopoB B pe3ynbTaTte
4yero CyMMapHbIN CoCcyamncTbi adpdekT nobyTaMmHa
CBOAUTCA K He3HauntenbHbiM nameHeHmnam OlNCC.

[1 YBennyeHne CoKpaTMMOCTM MUOKapaa BCeacTBue
NONTIOXWUTENbHOIro MHOTPOMHOro AencTensa AobytaMumHa
AocTturaercs ctumynsaumen Bl n a-peuentopos, Toraa
Kak yBenmnyeHne YCC — ctumynsaumen Bl-peuenTtopos.

[1 BOT no4yeMy nosoXutesbHble MHOTPOMNHbIE 3P dPEKThbI
nobytamMmHa cyuwectBeHHO 60siee BblpaXeHhbl,
4yeM XPOHOTPOIHbLIE.



NOBbYTAMWH

[[naBHbin MeTabonut — 3-O-mMeTnnaobytamMuH,
noTeHUMaNnbHbIN MHTIMBUTOP a-aApeHOpPEeLEnTOPOB.

B Takum obpa3oM, Basoannataumss MoxetT ObITb
ornocpenoBaHa AencTBueM 3Toro MmetabonuTa.

HauyanbHass CKOpOCTb MHADY3UU OObIYHO
cocTtaBnseT 5 MKr/kr/mMmuH. [lanee ckopoCTb
TUTPYETCHA A0 nonyydyeHusa adpdekTa

0o 20 MKr/Kr/MmuH.



f’emoanHamMmuyeckue sdpPeKThl
aobyraMmmHa

HYCC YBennumnBaeTcs
CokpaTuMOCTb YBennumnBaeTcs
CB YBenunymBaeTcd
Al Ob6bI4YHO yBenmnumBaeTcH,

MOXXeT OCTaBaTbCs 6e3 naMeHeHunm

oncc CHMXaeTcd 3a cYeT amnartaumm cocyamcroro
pycria; nerkoe nosbllLleHne MOXeT 6bITb

Yy NauMneHToB, noay4yarwmnx Hebonbwine
003bl a-6nokatopos mnm B-6nokaTtopbl

LVEDP (KOAAJ1)K) CHuXaeTcs

ann CHuXaeTcH

JICC CHWmxaeTcs
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Neonatal hypotension: Dopamine or dobutamine? Samir Gupta **, Steven M. Donn

Table 1
Methods for haemodynamic assessment.
Clinical Mon-invasive Inwvasive
Heart Heart rate Echocardiogram Intracardiac
i pump) Electrocardiogram catheterization

Mon-invasive cardiac
ouput MoOnitoring

Artery Pulse wolume Mon-invasive blood Intra-arcerial
{after-load ) pressure blood pressure
Capillary Capillary refill Pulse-oximemwry —
Transcutaneous
oXimerry
End-organ Urine output Near infra-red Arterial blood gas
{ perfusion) Skin colour speciroscopy Mixed venous
Core—peripheral saturacion
remperature
difference
Lactate
Veins Jugular venous Echocardiograp by Central venous pressure

(pre-load)] pressure
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Neonatal hypotension: Dopamine or dobutamine? Samir Gupta **, Steven M. Donn "

1.Bbl6bOp MHOTPOMHbLIX NMpenapaToB B KIIMHUYECKOW
NpaKTUKe A0 CUX NOP B 3HAUYUTENbHOMN CTEMEHMU
onpeaensieTcs NMMYHbIMN NpeanoYTEHNAMMU
KJIMHULUNCTA, @ He AoKa3aTesibHou 6a3omn,
M NapaMeTpamMun, UCNOJSIb3YEMbIMU AN NMPUHATUS
peleHnn, YTO B HacTosiluee BpeMs obcyxaaeTcs.

2.06beKkTnBHAA posib axokapanorpadum n apyrmx
MHCTPYMEHTOB OLIEHKM cenyac nosiyyaer Bce bosbluee
NPpU3HaHUE NPU OLUEHKE reMoaMHaMmn4eckoro npoduns
(KOHTpaKTu/bHasa crnocobHOCTb MMoKapAaa,
npeaHarpyska, UM nocTHarpyska).

3. TutpoBaHMe MHOTPOMOB U TWATENIbHbIA MOHUTOPUHT
HeobxoamMbl Ng 06 BLEKTUBHOM OLIEHKMU
N noaaepXaHmga TKaHeBOU nepdy3nu.



MHOTpONHAaA noaaep>kKa
Y HOBOPOXAEHHbIX C acdhukcmen

Asphyxia
; ﬁ- ----------------------- Resuscitation

Reoxygenation/Reperfusion + Concomitant Therapies(e.g. therapeutic hypothermia)

Myocardial Vasomotor Pulmonary Hypertension ;M -HM_QI:i.t;lr;l-;;u:;:{t“iéa_t-i;ﬁ;.:u = :
Dysfunction Dysfunction Regional Perfusion l Clinical (vital signs, SpO,, CFT, |
(Systolicand or Diastolic) ~ (+ Permeability/Leak) (Pressure/Flow-dependent) ! urine output, SvO,, CVP etc.) !
I I : Laboratory(blood gas, lactate) :
: 3 Near infrared spectroscopy |
Decreased Cardiac Output and/or Blood Pressure ! Functional echocardiography |
Reduced Systemic and Regional Oxygenation s e e e e .
Impaired Organ Perfusion and Function [T
1
Stimulation of Adrenoceptors (B,a) Adverse Effects:
Phosphodiesterase lll Inhibition Excessive Adrenoceptors (B,a) stimulation
?Dopaminergic and Vasopressin-1receptors PAP/MAP aggravated right to left shunting
“Calcium sensitized” troponin-C stabilization Metabolic, electrolytes and deregulation

Conventional First line Treatment: Dopamine; Dobutamine; Epinephrine; Milrinone
Contemporary (Adjunctive) Therapy: Hydrocortisone; Norepinephrine; Vasopressin; Levosimendan

Chloe Joynt, Po-Yin Cheung Cardiovascular Supportive Therapies for Neonates With Asphyxia - A Literature
Review of Pre-clinical and Clinical Studies Front Pediatr. 2018 Dec 10; 6:363.



MHOTpONHaA noaaepXkKa
Y HOBOPOXAEHHbIX C acchukcmen

Increase CO (INOTROPE or CHRONOTROPE)

Increase SAP (VASOPRESSOR)

Dopamine

Dobutamine
) Dopamine
[Levosimendan?) Epinephrine
Norepinephrine
Hydrocortisone
Milrinone Epinephrine
Vasopressin

Inhaled nitric oxide

Decrease PAP/SAP ratio

(Right-to-left shunt ALLEVIATOR)

(eg Cerebral Renal Splanchmc)

Effects on Regicnal Perfusmn !

[MpenapaTbl KnacCcuduLUmMpyroTcs
Mo 3 KOHKPETHbIM YHKLUUSAM
noaaep>XKu
cepae4yHoO-CcocyaAnCTomn CUCTEMBbI;

(a) anga yBennmyeHunsa cepaedHoro
Bblbpoca (CO),

(6) ona yBennyeHnUss CUCTEMHOIO
aptepuanbHoro aasneHus (CAL)
nnn

(B) 4N CHUXEHUA COOTHOLUEHMUS
Nero4yHoro aprepuasnbHOro
nasneHunsa (OJ1A) k CAL.

Chloe Joynt, Po-Yin Cheung Cardiovascular Supportive Therapies for Neonates With Asphyxia - A Literature
Review of Pre-clinical and Clinical Studies Front Pediatr. 2018 Dec 10; 6:363.



MHIMBUNTOPDI
POCPOANSCTEPA3DI

AMPUHOH
MWUNpUHOH
JHOKCUMOH
[TMpPOKCMMOH



MUJIPUHOH

1B 15 pa3 6bonee aktuBeH, 4yeM AMPUHOH

|1 He nMmeeT Takoro BasoaniataTtopHOro
3pdeKkTa, Kak AMPUHOH




[[eMoaAMHaMnyeckne adpdeKkThbl
MUJIPUHOHA

ObblyHO ocTaeTcsa 6e3 U3IMEHEHUMN;
YCC MOXET HE3HAUYUTENbHO YBEMNYNBATLCH
NPU NCMNOJSIb3OBAHUM MOBbILLEHHbIX 403

CB YBenuumBaeTcs

ALl HenocTosiHHbIN 3 deKT

ONncCcC m J1CC CHuXaeTcs

[lpegHarpy3ka |CHuxaetcs

[ToTpebnieHune
KMncnopoaa YacTo ocTaeTca 6e3 naMeHeHuu

MUOKapAOM




Barton P, Garcia J, Kouatli A, et al. Hemodynamic effects of
IV milrinone lactate in pediatric patients with septic shock. /
Chest 1996 — Vol. 109 — P.1302-12.

MUWUNPUHOH 3HaunUTeNbHO yBenmnymeaet CB
M YMEHbLUAeT Nero4yHyr rmnepTeH3suio,
NpakTU4Yeckn He Bnnada Ha ALl n Bpems
HanoJIHEHNA Kanunasapos.

Mcnonb3oBaHMe MUIPUHOHA B COYMeTaHuun
C TPAANLUMOHHBbIMMN KaTexo/laMNnHaMM
3HAQUYUTESIbHO yaydllaeT PYyHKLUNIO
cepe4YHO-COCYANCTON CUCTEMBI.



Kulasekaran K, Sargent P, Flenady V.
Milrinone for the treatment of cardiac
dysfunction in neonates. (Protocol)
Cochrane Database of Systematic Reviews
2004, Issue 4. Art. No.: CD004952.
DOI: 10.1002/14651858.CD004952



Paradisis M, Jiang X, McLachlan AJ, Evans N, Kluckow M, Osborn D.
Population pharmacokinetics
and dosing regimen design of milrinone in preterm infants. /
Arch Dis Child Fetal Neonatal Ed. 2007 — Vol. 92 — N2 3 — P. F204-9.

1 ilcnonb3oBaHne MUJIPUHOHA B A03€e
HacbiweHns 0,75 Mr/kr/MmnH B TeyeHue
TpexX 4yacoB C nocseayowmm
MUKPOCTPYUHbIM BBeaeHMeEM B A03€
0,2 Mr/Kr/M1H B nocneaytoLime
18 yacoB obecneymBaeT ONTUMAJIbHYIO
KOHLIleHTpaLuno MUIPUHOHA B MJjia3Me
KPOBMW.



KAJTbLIUW

PekoMeHAauUMM NO UCMONb30BAHUIO
kKanbumnsa B CJIP orpaHmnyeHbl HECKOJIbKUMU
cneun@PunyecknmMm cutyaumamm

BHYTPUKIETOUYHbLIN KaJibLMW UrpaeT
Ba)>XHYO poJib B npoueccax KneTo4yHou
rmbenun, oqHaKo HM OHO NccnegoBaHUeE
He A0oKa3aJlo, YTO TPaH3UTOpHas
rmnepkanbunemMmnsa yxyalwaeT ncxon nocne
OCTAaHOBKMU cepAaua



KATbLUUW

[JOnacHble apPeKThl

r’MMoKaJibumeEMnNn
B CHMXXEeHMe COKpaTUMOCTU MUOKapAaa

B CHumxeHune OICC
B YMeHblleHne cekpeummn KatexonaMmHoOB

B YMeHblleHne 4YyBCTBUTENBbHOCTU cepala
M COCYAOB K KaTexo/slaMUHaM



f’emoanHaMmuuyeckue s PpeKThl

KanbLUuMsA

OcTaeTcsa 6e3 n3MeHeHNN NN CHUXXaeTCs

YCC :
(mapacumnaTnyecknm adppekT)
Bo3pacTaeTr

CokpaTumocCTb (ocobeHHO nMpu rmnokanbuneMmnmn)

ALl Bo3pacTaeT
YBenunymBaeTcs

OlCC

(MOXeT CHMXaTbCA NpuU rmnokanbuneMmmmn)

[MpegHarpy3ka |He3sHaunTenbHble U3MEHEHUS

CB HenocTosAHHbIN 3 deKkT




fleMmoanHaMmunyeckume 3apdeKTbl

ANTOKCHUHA
YCC CHuXxaeTcs
YO Bo3pacTtaer
OncCcC CHuXxaeTcs
NMoTpebneHue
CHunxaetco
Kucnopoga MmoKkapaom




[lo3o3aBucumbie adpdeKkTbl
npenapatoB gAUurmtaauca

E>xeaHeBHas Ao03a

Obma4-A03a (npoueHT o61en
Bo3pacT Apenaparos AO3bl NPU
AvrutTanunca HeHapyLweHHOM
(Mkr/kr/MuH) ¢dbyHKUMN Nouek)
HoBOpOXAEeHHbIe 15-30 20-35%
2 Mec. — 2 roaa 30-50 25-35%
2 roga — 10 net 15-35 25-35%
>10 net 8-12 25-35%

XeHcnun ®.A. lNpakTnyeckasa KkapanoaHecresuonorng. M.:MUA. 2017-1084 c.




NO3A HbICbILLEHNA ANTOKCHUHA

MocTKoHUEenTyanbHbii | BHYTPUBEHHO Per os
BO3pacT, Hefenw MKr/Kr/cyTkn | (MKr/Kr/cyTkn)

< 29 15 20

30 — 36 20 25

37 — 48 30 40

> 49 40 50

XeHcnun ®.A. lNMpakTnyeckasa kapanoaHecresmonorna.M.:MUA. 2017-1084 c.



NOAAEPXWMNBAIOLLAA NO3A

OANTOKCHUHA
NMocTKOHUEenTyaNlbHbIN BHYTpPUBEHHO, Per os, UHTepBan,
BO3pacT, Heaenm MK/ Kr MK/ Kr Yachbl

< 29 4 S 24
30 — 36 5 6 24
37 — 48 4 S 12
> 49 S 6 12
[o3a noabupaerca B 3aBUCMMOCTU OT KJIMHNUYECKOM
3¢ dheKTUBHOCTU AeNUCTBUA npenapara!

XeHcnun ®.A. lNpakTnyeckasa KkapanoaHecresuonorng. M.:MUA. 2017-1084 c.



COBMECTUMOCTb ANTOKCHUHA C APYTUMMU
JNNEKAPCTBEHHbBIMU MNMPENAPATAMMU
nepnn O4HOBPEMEHHOM BBEAEHUW

ONTOKCVH HECOBMECTUM!:
AMMoaapoH
[JNobyTaMuH
OnyKoHa30/1



JileBoCcMMeHOdaH | | NoH kanbuusa ‘

NOH KanbLus

TponoHuH C

TponoHuH C

AKTUH AKTMH

MuNo3uH

MUNo3uH

B oTnnume oT MHOTPOMHbIX NpenapaToB, KajbLMEBbIE CEHCUTAN3EDDI,
TaKuMe KakK JIeBOCUMMEHAaH, YBEUUMBAKOT CUTY COKPALLLEHUS

6e3 U3MEeHEeHMNA KOHLEHTPALMM KanbLUUa B LMTOMSIa3Me U HE YBENNYNBas
ero NpuUToK B KapAMOMUOLIMT, CBA3bIBAsACb C TponoHMHoM C 1 yBenn4ymBas
YYBCTBUTENIbHOCTb COKPATUTESNbHbIX BE/IKOB K KalbLMIO.

JleBoCMMeEHAaH CBA3bIBAETCSA C TPOMNOHWHOM MPENMYLLLECTBEHHO BO BPEMS
CUCTO/bI U, B ropa3fo MeHbLUeN CTeneHu, B ANAacTony. 79




f’eMmoanHaMmunyeckme 3pdeKTbl

JIEBOCMMEHOdHAa

YCC YBennumsaeTcs

CB YBenuumsaeTcs

OlNCC CHuXaeTcs

CA OcTaeTcs 6e3 U3MeHeHU I
O3J1K OcTaeTcs 6e3 n3MeHeHn I
[NoTpebneHue kKnucnopoaa o
MIOKAPAOM OcTaeTtcsa 6e3 nsMeHeHumn




http://athero.ru/levosimendan.htm

B mapTte 2003 r. B Poccunckon deanepaunu

3aperncTpmpoBaHoO HOBOE JleKapCTBEeHHoe
CpeACTBO AN14 JieyeHUs OCTpou
JeKoMMeHcaumum cepaeyHoun
HeaocTaToyHocTn (CH) —

“CeHCUTU3aTop Kanbumnda” co CBOUNCTBAMU
BasoamnaTaTopa n1eBoCMMeHaaH



Jonathan R. Egan, Andrew J. B. Clarke, Stephen Williams, Andrew D. Cole,
Julian Ayer, Stephen Jacobe, Richard B. Chard, David S. Winlaw.

Levosimendan for Low Cardiac Output: A Pediatric Experience. /

Journal of Intensive Care Medicine. 2006 — Vol. 21 — N2 3 — P. 183-187

Mcnonb3oBanun neBocuMeHaaH y 19 geten
C NONOXUTENIbHbIM 3(PPEKTOM —
OTMeYyasioCb ynyylleHne nokasartenen
LeHTpalbHOWN reMoAnHaMUKN, TKaHEBOU
nepdysnnm n yeeamyeHne cepaedHoro
Bblbpoca.




First experiences with intraoperative Levosimendan
IN pediatric cardiac surgery. Osthaus W.A. et al.,

European Journal of Pediatrics (2009)

Pediatrics V.168, Issue: 6, P.735-740.

Levosimendan is a calcium-sensitizing agent with effective inotropic
properties. It has been shown to improve cardiac function, hemodynamic
performance, and survival in adults with severe heart failure. However, the
effect of Levosimendan in pediatric cardiac surgery has not yet been
investigated. Thus, we report on our experience with the intraoperative
application of Levosimendan in seven infants (body weight range 2.6-6.3
kg) with severe myocardial dysfunction after complex congenital heart
surgery. During the administration of Levosimendan, the heart rate, mean
arterial blood pressure, and central venous pressure did not change. The
mean arterial lactate level significantly decreased 24 and 48 h after the
first infusion compared to baseline. Central venous oxygen saturation
increased significantly 24 and 48 h after the onset of Levosimendan
infusion. We found intraoperatively administered Levosimendan to be well
tolerated in the seven infants with severe myocardial dysfunction after
complex congenital heart surgery. Levosimendan is a new rescue drug
which has beneficial effects, even in pediatric cardiac surgery.



Acute Effects of Levosimendan on Cerebral and Systemic
Perfusion and Oxygenation in Newborns: An Observational Study

Maria del Carmen Bravo®, Paloma Lépez®, Fernando Cabafias®, Jesus Pérez-

Rodriguez®, Elia Pérez-Fernandez®, Adelina Pellicer®

Neonatology 2011;99:217-223 (DOI: 10.1159/000314955)
Backgrournd. Cardiovascular drugs play a major role in the pre- and postoperative care
In neonates with congenital heart disease. Management strategies aim to optimise
contractility, improve diastolic function, maintain adeguate preload, and reduce
afterload. Levosimendan, a novel inodilator agent, enhances myocardial contractility
and causes peripheral and coronary vasodilation. Objecfives: A systematic approach
was used to evaluate the acute haemodynamic effects of levosimendan in critically ill
infants with low cardiac output syndrome (LCOS). Methods: Infants received a
continuous infusion of levosimendan, at a dose increased stepwise (range 0.1-0_2
pg'kg/min), during 48 h. Two near-infrared units were used to assess cerebral (frontal-
parietal, c) and peripheral (thigh, p) perfusion and oxygenation. The changes in
cerebral blood volume (ACBY), cerebral (cAHBD) and peripheral (pAHDBD) intravascular
oxygenation and the cerebral (cTOIl) and peripheral (pTOl) tissue oxygenation index
that followed levosimendan administration were continuously monitored. Blood
pressure, heart rate, and temperature were continuously recorded. In addition, baseline
and end-of-study pH, blood gases, lactate and haematocrit were determined. Results:
Seven doses of levosimendan were investigated. The mean study time was 13.3 (7—19)
h. Levosimendan produced an increase in cAHDD {p < 0.05) and pARHDBD (MS) and a
decrease in heart rate (p < 0.001) and lactate (p < 0.05). Trends showed an increase
in mean blood pressure (MNS). These results were independent of the effect of time.
Mixed linear model analysis identified blood pressure changes and levosimendan as
factors independently associated with cAHBD . Conclusions: Levosimendan improves
cerebral and systemic perfusion and oxygenation in critically ill infants suffering from
LCOS.

JleBoCMMeHAaH | CUCTEMHYIO U UuepebpanbHyro nepdysuio
N OKCUIreHaLMI0 Y HOBOPOXKAEHHbIX B KPUTUYECKOM COCTOSSHUMU
C CUHAPOMOM HU3KOIo cepae4vyHoro Bbibpoca.




Prophylactic use of levosimendan in pediatric patients

undergoing cardiac surgery: a prospective randomized
Contr{)”Ed trial Critical Care 23, Article number: 428 (2019) Published: 30 December 2019

N3yueHne 6e30nacHOCTU N 3PEPEKTUBHOCTH
NpodUIaKTUYECKOro BBeieHns1 NeBoOCUMeHJaHa
neamaTpuyeckuMm nauneHTaM B KayecTBe CpecTBa
npeaoTBpalleHnUss CUHAPOMA HU3KOro cepae4vyHoro
Bbibpoca (LCOS) Ha ocHOoBe AaHHbIX FreMOANHAMUKMU,
buomMapkepoB U PapMaKOKNHETUKMN.

NccnepoBaHo 187 nauneHToB, U3 KOTOPbLIX 94 n 93
nosyyann neBocMMmeHaaH un nnauebo cooTBeTCTBEHHO.

BbiBOAbI: NpodunnakTnyeckoe eeeageHme
nesocmMmeHpaHa 6b110 6e3onacHbIM Ans AeTen n nMeno
HEKOTOPYI MOJIb3y ANA nocneonepaynoHHbIX
reMoiIMHaMM4yecKkux napamMeTpoB, HO He obecneyunno
3Ha4YnUTEeNbHOro ynydweHuna B otHoweHun LCOS

nnn 90-gHeBHOM CMEepPTHOCTU MO CpaBHeHUIO C nsauebo.



Circulation

Postoperative Course and Hemodynamic Profile After the Arterial
Switch Operation in Neonates and Infants A eariean

Heart

A Comparison of Low-Flow Cardiopulmonary Bypass and Circulatory Arrest
P P Yy EYP Yy Associations

Gil Wernovsiy, MD; David Wypij, PhD; Richard A. Jonas, MD; John E. Mayer Jr,
MD; Frank L. Hanley, MD; Paul R. Hickey, MD; Amy 7. Walsh, RM;

Anthony C. Chang, MD; Aldo R. Castaneda, MD, PhD; Jane W. Newburger, MD,
MPH; David L. Wessel, MD

¥ VASOPRESSOR SCORE (lNOTROP'C SCORE, Wemwsk}: I§ = dgpaming dose mg‘lkg,"mm]
CATHECHOLAMINE INDEX)

Score used to describe the dose of vasopressors used.

+ dobutamine dose (pg/kg/min)
+ 100 ¥ epinephrine dose (pg/kg/min)

inotropic score = (dopamine dose X 1) + (dobutamine dose X 1) +
(adrenaline dose X 100) + (noradrenaline dose X 100) +

(phenylephrine dose X 100 VIS = 1S + 10 X milrinone dose (p.g/kg/min)

+ 10,000 x vasopressin dose (U/kg/min)

vasopressor dependency index = inotropic score/MAP

Data from Cruz, D, N. et al. JAMA 301(23) (2000), 2445-245). + 100 x norepinephrine dose (pg/kg/min)




Pediatric Critical Care Medicine: August 2017 - Volume 16 - [ssue & - p 750-757
Validation of the Vasoactive-Inotropic Score in Pediatric Sepsis*
McIntosh, Amanda M. MD': Tong, Suhong MS2 Deakyne, Sara J. MPH?: Davidson, Jesse A MD, MPH* Scott. Halden F. MD®

TAELE 1. Demographic, Treatment, and
Outcome Characteristics of Patient
Population

OueHka no VIS nerko paccymTtbiBaeTcA.

Demographics

Age (yr) 8.8 (47-14.4)
Male T4 (54.0%)
Complex chronic condition o7 (TO.19%%)

Pediatric Index of Mortality 3 score 2.1 (1.4-5.3)

Treatment characteristics

oxygenation

IOR = interquartile range, VIS = Vasoac

Initial WIS {n= 138) 5(0-10)
WIS at G hr (m= 137) 5(0=11)
VIS at 12hr (n=137) G (0—10)
VIS at 24 hr (n = 133) 0 (0=-8.1)
WIS at 48hr (n=131) 0 (0=-3)
VIS max (n= 138) 106 (T=20)
Initial lactate 2.1 (1.4=3.6)
Bolus fluid in 24 hr {mLs/kg) 56.4 (32.7-T0.0)
Arrival to antibiotic {min) TT (4T7=-183)
\asopressor days 2 (2=3)
Primary outcomes
Ventilator days 0 (0-4)
ICU length of stay (hr) 86 (38—173)
Secondary outcomes
Intubation 46 (33.3%)
Composite outcome 12 (8.7%)
Cardiac arrest 12 (B.7%)
Death during hospitalization 8 (5.8%)
Extracorporeal membrane 1 (0.7%)

tive-lnotropic Score.

VIS yepes 48 yacoB nocne
noctynneHuna B OPUT, HesaBnucuMo
CBs13aHa C AJINTENbHOCTbIO NpebbiBaHUS
B OPUT n onntenbHOCTbO BEHTUNALUMN.
VIS B TeyeHune 12 4yacoB HE3aBUCUMO
CBA3aHa C pPUCKOM OCTAHOBKW cepAaua,
cMepTbio nnun notpebHoctbio B ECMO.
[lpn cencuce y geteun VIS HaaeXHbIN
Mapkep noBpexaeHnsa CCC.



Seminars in Thoracic and Cardiovascular Surgenry

Aovailable onlime 31 Januarny 20138
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An Empirically Derived Pediatric Cardiac Inotrope Score
Associated with Pediatric Heart Surgery

PECE. _ -___“-T_.-_‘l!—- ;-

Punkaj Gupta MBEBES 1.2 = Mallikarjuna Rettiganti PhD 2, Andrew Wilcox RN 1, Mai-Anh Wvuong-Dac BS 1, Jeffrey

M. Gossett MS 2 Michiaki lmmamura MO, PhD 2, Avishek Chakraborty PhD <

Llenb: co3pgaTth nokasaTtenb ANd NporHo3nMpoBaHUS UCXO40B
nocne I'Ie,El,l/IanI/I‘-IECKOﬁ Kapanoxmpyprmm, oCHOBbiBadACb Ha A03adX
NCIMOJIb3YEMbIX MHOTPOTOB.

Ncxoabl: BHYTPpUOOAbHUYHAsA CMEPTHOCTb, MPOAOIXNTENbHOCTb
npebbiBaHUSA B CTaLlMOHApe U CMepPTHOCTb.

NccneposaHo 1030 aeten B Bo3pacte oT 0 Ao 18 neT, nmerowmx
cepaeyHylo HeaoCTaToOYHOCTb (C uin 6e3 cepaeyYHo-/1ero4HOro
LUYHTMPOBAHNSA). AHANN3NPOBAINCE AaHHbIE O CaMbIX BbICOKUX
no3ax yeTblpex Hambosiee 4acTto MCNOJIb3YEMbIX MHOTPOMNOB
(agpeHanuHa, HopannHedpuHa, AoPaMnUHa U MUJIPUHOHA)

B rnepBble 24 4yaca nocrie Kapanoxmpyprmuyeckux onepaumn.

[MpepnoxeHHbin amnnpuyeckum PCIS nokasaTenb
NpOAEMOHCTPUPOBAs BbICOKYIO CTeneHb ANCKPUMUHAL NN
ONd NMPOrHO3MpoOBaHUSA pe3ysibTaToB Y AeTeun, nepeHecLlumnx
ornepauuun Ha cepaue.



Nicolaou, Elitsa'; Sanchez-Pinto, L. Nelson' doi: 10.1097/01.ccm.0000731068.03135.0d

Vasoactive-lnotrope Score Trajectories
and Outcomes in the Pediatric ICU
Critical Care Medicine: January 2021 - Volume 49 - Issue 1 - p 653

[0 1828 nauymeHToB, 309 3 HKUX (16,9%) ymepnw.

0 Kputepuun BKNKOYEHUS — NMOTPEOHOCTb B UHADY3UNK
Ba30aKTUBHbLIX NMpenapaToB B TeyeHne 24 4yacoB Mnocne
NOCTYnNJIEHUS.

O Kputepum UCKNoYeHNs — KapauaibHble onepaunu.

[0 VIS paccuuTbiBanu B nepBble 72 yaca nocne
NOCTYynNJIeHUS.

[0 MepBUYHbIA UCXOO — BHYTPUOOSIbHUYHAA NeTaslbHOCTD,
BTOPUYHbIE NCXoAbl — CUHAPOM NOJIMOPraHHOU
HepocTtaToyHocTn (CIMOH) Ha 7-n oeHb 1 agHK 6e3
rocnutanusaunn (AblIN) Ha 28-n aeHsb.

[0 ABTOpbI NMpeanosioXXnnm, 4YTo MoaempoBaHme TpaekKTopun
VIS y neten c WWOKOM B OCTPOU hpa3e KpUTU4ecKoro
COCTOSIHUSA BbIABUT pa3/IMyHble KJIMHUYECKN 3HaUYUMble
rpynnol.



O

O

O

O
O
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Micolaou, Elitsa’; Sanchez-Pinto, L. Nelson' doi: 10.1097/01.ccm.0000731068.03135.0d

Vasoactive-lnotrope Score Trajectories
and Outcomes in the Pediatric ICU

Critical Care Medicine: January 2021 - Volume 49 - Issue 1- p 653
«Jlerkmn, 6bICTPO paspeLlaroLWmMncsa LWOoK>»
(n=853 [47%], neTanbHOCTb 9%0)

«CpegHvi, MeaNIeHHO pa3peLlarouMncsa LWOoK»
(n=422 [23%], cMepTHOCTb 15%0)
«YMepeHHbI ANUTEsSIbHbIA LLOK >
(n=312[17%], neTtanbHOCTb 21%)
«Tskenoin anuTenbHbin WOK>» (N=241 [13%], netanbHOCTb 40%).
Habntopganach 3HaunTenbHas pasHuua B cMepTtHocTu, CIMNOH Ha 7-1 aeHb
n cencuce (p <0,001).

He 6b1510 3HauMMbIX pa3nunyum B Bo3pacte (p=0,72) wnun OBl Ha 28 aeHb
(p=0,6).

[pynnbl «Jlerkun, 6b6ICTPO pa3pellarLnMncs WOoK» N «Tsxenbin,
NPOAOJIXUTENbHbIN LWOK>» ObINN onpeneneHbl B TedeHne nepBbiX 24 4acos.
[pynnbl «YMepeHHbIN, Mea/1IeHHO pa3peLllarWmMnca» n «YMepeHHblin,
NPOAOJIXUTENIbHbIN LWOK>» OblNIM HEOTIMUMMLI B NepBble 24 yaca nocne

rocnuTanmsaynu, HO pasinyanmncb No BHYTPUOONBHNYHON NEeTaslIbHOCTH,
CIMNOH Ha 7-n peHb n BT,

BbIBO/IbI: BbigaBneHo 4 pa3inyHbie rpynnbl No Tpaektopun VIS, KoTopble
MMeNn pasnnyHoe TeyeHne, CMEPTHOCTb U KJIMHUYECKUE XapaKTepUCTUKN.



Best Pract Res Clin Anaesthesiol. 2008 Jun;22(2):323-33.

Role of terlipressin in the treatment of infants and neonates with catecholamine-
resistant septic shock.

Leane M Martin C.

Departement d'Anesthesie et de Reanimation et Centre de Traumatologie, Hopial Nord, Assistance Publique-Hopitaux de Marseille, 13915 Marseile 20,
France. marc.leone@ap-hm.fr

Abstract

The present paper 15 aimed at reviewing new findings on the use of terlipressin in children with septic shack. The level of eudence
based on the data avallable in the Iiterature 15 very low. Three series of cases and four isolated cases report an the use of
terlipressin in children with catecholamine-refractory septic shock. The aggregated population represents 39 children. The dosages
of boli vary from 7 microg/kg twice a day to 2 microg/kq every 4 hours. Low-dose continuous infusion has also been described.
Terlipressin injection is associated with an approximately 30% increase in blood pressure. Mortality of these children with
catecholamine refractary septic shock 1s 54%. The paucity of most reports does not make it possible to conclude on the global
and microcirculatory effects of this traatment. Future studies are required before any recommendations on the use of terlipressin in
children with septic shock can be made.

[103bl BApbUpPYOT OT 7/ MKI/KIr 2 p B A€Hb,
no 2 Mkr/kr 4 p B aeHb. Alr Ha 30%.
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Terlipressin as rescue therapy for refractorv pulmonary
hypertension in a neonate with a congenital
diaphragmatic hernia

Lefteris Stathopoulos @, Claire Micaise ®, Fabrice Michel®-“*, Lauren t Thomachot®,
Thierry Merrot ® <, Pierre Lagier?®, Claude Martin® <

cnonb3oBanun TepannpeccruH y HOBOPOXAEHHOIO
38-Hepenb recraumm ¢ U30IMPoOBaHHOW BPOXAEHHOMU
aAnadparManbHON rpbiXken, NepcucTupyroLlemn
Nero4yHou rmnepTteH3snen, CUCTEMHOU rMMNOTOHUEN

N rmnokceMmmen, YCTondmebiMmn K 06bI4YHbIM Tepanuu,
Bontoc TepnnnpeccuHa B ao3e 20 MKr/Kr v
HernpepbiBHAasA MHAPY3US CO CKOPOCTbIO 5 MKI/Kr/4ac
crnocobcTBoBan yBesiIM4eHMo HacbILEeHNS KPpOBU
kKncnopoaom ¢ 75% pno 98%, cHuxkeHuto FiO,

co 100% po 40% wn yBennyeHuto cpeaHero A/l

Cc 28 po 46 MM pT CT.



nPMMEHEHUWE TEPJIUINTPECCHHA C LUEJ1IbIO YMEHBLUEHWA
HPOBOINOTEPU NP HECAPEBOM CEHEHNH

HO. C. AJIEKCAHAPOBIY, A. B. POCTOBLEB?, E. C. HOHOHQOBA?, O. B. PA3AHOBA', T. M. AHUMEHHO?

Pre0yY BO «CaHKT-MeTepbyprckmii rocygapcTBeHHbIA NegMaTpMYecKMii MegMUuMHCHWA yHHBepcuTeT» M3 P, CankT-MNMeTepbypr, PoccuA
Y3 BO «BopoHemcKana o6nacTHaAa HKAMHUYecKana 6onbHua Ne 1», MepuHaTanbHbli LeHTP, r. BopoHew, Poccuna

SHnuHu4yecHan 6onsHuua um. Netpa Benuxoro, CankT-NMeTtepbypr, PoccuA

Llenb nccnepoBaHmA: oLeHKa BIMAHUSA aroHUCTOB V1-Ba3onpecCuHOBbIX
peuenTtopoB (TepaunpeccuH) nNpu onepatuBHOM poAopa3peLleHmnm
Y poAUbHUL, C BbICOKMM PUCKOM pa3BUTUSA KpoBoTedeHuna npu onepaunn KC.

MaTtepuan n metoabl. O6cnegosaHo 60 XeHWWH, podopa3peLlleHHbIX NyTem
KC B n/aHOBOM nopsiake, cpeaHunin Bo3pacT KOTOpPbIX coctaBun 32,7 roaa,
Cpok rectaumm — 38 Hegenb. B 1-t0 rpynny (n=30) — naumeHTKH,
onepunpoBaHHble 6e3 NpuMeHeHnsa npenapaTta «TepamnpeccuH», 2-4 rpynna
(n=30) >XeHLWMnHbl, KOTOPbIM MHTPAOMNepaunoHHO Cpa3y Nocsie nepecevyeHuns
NynoOBUHbI BHYTPMMATO4YHO (B MeCcTO pa3pe3a Ha MaTtke) seoaunm 0,4 mr
TepnunpeccuHa. HTpaonepaunoHHO n3Mepsnin o6beM KpoBonoTepu.

Al n nokasaTtenun reMogMHaMMKMN OLEHUBANIN BO BpeMSA onepaumm n yepes
24 4 nocne onepaunun B yTpeHHUE Yachl.

Pe3ynbTtaTbl. BoisB/ieHa CTaTUCTUYECKN 3HAYMMada pa3Huua B obbeMe
MHTPAonepaunoHHOMN KpoBONoOTeEpPU U NOTPEObHOCTU B reMOTpaHCcdy3unmn.
TepnunpeccuH nNpmBoann K yMeHbleHUo KposonoTtepu Ha 37-50%.

BbiBOoAbI. VIcronb30BaHMe TepamnpeccmHa B KOMMJIEKCHON MHTEHCUBHOM
Tepanun npu onepaumnn KC y naymMeHToOK C BbICOKMM PUCKOM pa3BUTUSA
KpOBOTEYEeHUSA NO3BOJISET CYLLEeCTBEHHO YMEHbLLNTb 06beM
MHTPAonepaunoHHOMN KPOBOMNOTEPU U CHU3UTb TPAHCHY3UIO KOMIMOHEHTOB
AOHOPCKOW KPOBMWU.



Mackie A.S., Booth K.L., Newburger J.W., Gauvreau K., Huang S.A.,
Laussen P.C., DiNardo J. A., del Nido P.J., Mayer J.E., Jonas R.A.,
McGrath E., Elder J., Roth S.J. A randomized, double-blind,
placebo-controlled pilot trial of triitodothyronine in neonatal heart
surgery J Thorac Cardiovasc Surg 2005;130:810-816

cnonb3oBann TPUNOATUPOHUH B [A03€

0,5 MKr/Kr/4dac B TedyeHune 72 4acoB

Y HOBOPOXAEHHbIX NOC/iIe NCKYCCTBEHHOIO
KpoBooOb6palleHnss B HEOHATa/IbHOW
Kapanoxmpyprmun. TpumnoatTnpoHuH
cnocob6crteoBan 6onee 6bICTPpOMY
ANOCTUXXEHUIO OTpULATESIbHOIO XXUAKOIo
6banaHca un ctabunnmsaunm cepageyHoro
MHAEKCa.



NMpuMHLUMNbI NPUMEHEeHUSA
BAa30aKTUBHbIX NpenapaTtoB
B MHTEHCMBHOMU Teparnum

e MakcMMasbHO paHee UCNoJsib30BaHue
(Ha4yMHasa c paHHUX CTaAuUN HEeAOCTAaTOYHOCTU KpoBoobpalleHns —
onepexarwuwas UHTEHCUBHANA Tepanus);

e Ob6s13aTeNbHOE UCMNO/Ib30BAHNE MOHUTOPUHIa LeHTpasibHOMN
reMoanHaMmnkm (MHBa3MBHOIO UM HEMHBA3MBHOIO);

e /icnonb3oBaHMe npenapaTtoB MakCMManbHO 3 PEeKTUBHbIX
B MMHMMAlbHbIX A03aX;

e BBeaeHne npenapatoB TOSIbKO C MOMOLLbIO CheunanbHbIX
yCcTpouncTs (403aTOpoOB, nepdy30opoB) nian KanenabHO B 60/1bLLOM
pa3BegeHunn (TpebyeTcsa oyeHb TOYHAs AO3UPOBKA):

e BBegeHne npenapaTtoB TOJIbKO B LleHTPasibHbl€ BEHbI;

e CoyeTaHHoOe NMPpMMEHEHUE MPpenapaTtoB C NMOJIOXKUTEJIbHbIM
MHOTPOMHLIM N Ba3oAU1aTUPYHOLWNM I,Cl,el‘/"ICTBl/IEM;

e /1o 1 N0 Mepe UCMNOJIb30BaHMUs NMpenapaToB HEO6X0AMMO YCTPaHUTb
rMNoOBONIEMUIO, SIEKTPOSIUTHbIE HapyLeHus, HapyweHns KOC,
FMMNOKCEMUIO U TUMOTEPMULOD.
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CeneKkTUBHbIA aKTUBATOp cepaeyHoro
MMUO3NHA — CBA3blBaeTCH

C KaTaJIMTU4eCKMM AOMEHOM MUO3UNHA,
KOTOPbIN YBENU4YMBAET CKOPOCTb Nepexoaa
MMUO3MNHA B aKTUHCBSA3aHHOE COCTOSHMe.



Psotka MA' Teerlink JR%2,

Direct Myosin Activation by Omecamtiv Mecarbil for Heart Failure with Reduced Ejection
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AKTMBaATOpblI KapananbHOro MMO3MHA — YBEINMYMBAIOT BpeMS
CUCTOJINYECKOro M3rHaHms, YTO COMpPOBOXAAETCH BO3paCTaHMEM
cepaevyHoro Bbibpoca. MUWeHbO AENCTBUS aKTUBATOPOB
KapaAuasibHOro MMO3uHa ABASAIOTCSA cepAeyHble MMOPUTaMEHTHI,
aHOMaNUI KOTOPbIX OTHOCAT K YMC/Y OCHOBHbIX
NAaToOPU3N0I0rN4ecKnx aKkTopoB CHMXEHNSA UHOTPONM3Ma
Mmnokapga npu CH.

Bo BpemMa cokpalleHnsa MUO3nH 0bpa3yeT Tak Ha3blBaeMble MOCTUKN
C aKTUHOM, npuyeMm, byayum naHa4vyanbHo cnabbiM, C yBennyYeHmnem
CUCTOJIbl 3TO COeANHEHMNE CTAHOBUTCS BCe Bonee NpoYHbIM,

4YTO NO3BOJISET MUO3UHY COKPATUTLCS C AOCTAaTOYHOW CUJTOWN.

AKTUBATOPbl KapAnMasnbHOro MMO3MHA YCKOPSAKT «yKpernseHune»
aKTOMMO3UHOBOIO coeaAnHeHus, bnarogaps 4emy ynyduwatoT
MHOTPOMNHYO PYHKLUMNIO CeEpAEYHON MbllULbI, HE MOBbIWAA NPU 3TOM
ee NoTpebHOCTN B KMUcnopoae.

[lpenapaT yBennymBaeT BPeEMSA CUCTOIMYECKOrO N3FHAHUS,
dpakumnmoHHoe ykopoyeHue n OB JIK.




MHOAWBUAYAJINSALIUA BbiIBOPA
HAMBOJIEE NOAXOAOALLEIO
MHOTPOIIA NP OCH

Table 1: Commonly Encountered Concomitant Conditions
in Acute Heart Failure Patients and the Corresponding
Inotrope of Choice

ommonly Encountered Concomitant

onditions in Acute Heart Failure Inotrope of Choice

Hypotension Norepinephrine
Dobutamine
Dopamine

Beta-blockade Levosimendan
Milrinone

Pulmonary hypertension Levosimendan
Milrinone

Acute cardiorenal syndrome Dopamine
Levosimendan
Dobutamine

Heart failure of ischaemic aeticlogy Levosimendan
Dobutamine

Cardiopulmonary bypass surgery Dobutamine
Levosimendan
Milrinone

Sepsis-related heart failure Norepinephrine
Dobutamine
Levosimendan

Bistola V. et al., Cardiac Failure Review 2019;5(3):133-9.



MHOTpONbI ANA NevyeHunsa
KapaAWOreHHOro LokKa y aetemn

Ao6yTaMuH B no3e 5—20 MKI/Kr/MWUH Npu KapaAUOreHHOM LIOoKe
npun coxpaHeHun Al ona BOCCTAaHOBJIEHNA cepaeyHoro Bbibpoca
(cnnbHOeE cornaiwleHue).

PekoMeHAyeTCs NCNOo/1b30BaTb MUJIPUHOH (HenpepbiBHas nepdy3uns
0,5—-0,75 MKr/Kr/MnH) B Ka4yecTBe afibTepHaTUBblI 406yTaMUHY

y AeTen C KapANOreHHbIM LWOKOM, 0CO6eHHO Y NauMeHToB nocne
KapAnoxmpypruyeckux ornepaumm n B cnydvasax c HapylweHmem
dYHKLUUM NpaBoro xenygo4dka v / Uian accoummpoBaHHOMN Iero4HoOun
apTepuanbHON rmnepTeH3nmn (CMnbHoe cornalueHue).

JleBocmmMmeHpaH (HenpepbiBHasa nepdy3usa 0,1-0,2 MKr/Kr/MnH) —
CpeAcTBO BTOPOro psaa y naymeHToB C KapAMOreHHbIM LLOKOM,
KOTOpble HEe pearnpytoT Ha 06bl4yHYt0 Tepanuio (A0byTaMuH nnm
MUIPUHOH C Un 6e3 AnypeTnKoB), 0COHBeHHO B
nocneonepaunoHHOM nepuoae nocne Kkapamoxmpyprmm (nosaHoe
cornacue).

Brissaud O. et al. Experts’ recommendations for the management of cardiogenic shock in children Ann.
Intensive Care (2016) 6:14.



Ba3zonpeccopbl ANA nevyeHus
KapAMOreHHOro LokKa y aerem

Ecnn Bazonpeccopbl coYyeTarTca C MHOTpOoNaMu,

4TOOblI AOCTUYb aAeKBaTHOro Nnepdy3noHHOIro AaBJieHUs,
Lenecoobpa3Ho Mcnonb3oBaTb HOpaJpeHaAINH B KayecTBe
npenaparta nepBon NMHUU, 0CO6EHHO Y NauMeHTOB C HU3KUM
cepaeyHblM BblI6pOCOM, HU3KUM COCYAUCTbIM COMNPOTUBIIEHNEM
N CTOMKOU rMnoTeH3nen (nosiHoe cornacue).

e HopagpeHanuH cneanyeTt 3aMeHUTb aZipeHaIMHOM Yy AeTen
MHOTPOMHO-pe3ncTeHTHbIM KLU (nosnHoe cornacue).

e He pekoMeHAYyeTCs UCMNOb30BaTb A0AMUH ONd NeYeHns
KapAMOreHHoro woka y geteun (NonHoe cornacue).

e PekoMeHayeTCsa UCnonb3oBaTb TepaUNpeccuH/
aprmMHNH-Ba30NpPeCcCcuUH Kak nocsieaHee cpeacTBO JleHeHUs
neten c KLU, yctomynBoMy K Basornpeccopam
(HopaapeHanunH n agpeHanuH)(nosiHoe cornacue).

Brissaud O. et al. Experts’ recommendations for the management of cardiogenic shock in children Ann.
Intensive Care (2016) 6:14.



Fluid and Vasoactive-Inotrope

Management Algorithm For Children

2020 Surviving Sepsis .
Campaign'e

Healthcare Systems P _ Hﬂlmrﬁ‘ﬁﬂtﬂlﬂ
WITH Intensive Care N il WITHOUT Intensive Care

Abnormal Perfusion with

or without Hypotension

If signs of fluid overload
are absent, administer
fluid bolus, 10-20 mL/ kg.

Repeat assessment of
hemodynamic response

to fluid and consider fluid
boluses, 10-20 mL/ kg, until
shock resolves or signs of
fluid overload develop.

Assess cardiac function.
Consider epinenhrine

AOPEHANWHNPWU OAWCOYHKLUMM
MUOKAPOA UMW AOPEHAINWH/
HOPAOPEHANWH ECNTA LWOK
COXPAHAETCANOCNEWT 40-60
MIVKI (WK PAHBLLUE, ECNTU ECTb

NPU3HAKW NEPEMPY3KW XXMOKOCTLHKD)
: —~ “_ (ECNWOOCTYMNHO) —

-

Do MOT give fluid
bolus unless

there are signs of
dehydration with
ongoing fluid losses
(eqg, diarrhea).

Start maintenance
fluids.

Monitor
hemodynamics
closely.

PACCMOTPHUTE
BOSMOXHOCTE
BAZOAKTHEHO-

___ MHOTPOMHOM

- MOOOEPKKH

Abnormal perfusion
_ WITH hypotension :

= |If signs of fluid overload
are absent, administer
fluid bolus, 10-20 mL kg.

= Assess hemodynamic
response to fluid and
repeat fluid boluses, 10-20
mLSkg, until hypotension
resolves or signs of
fluid overload develop.

= Assess cardiac
function (if available)

AOPEHANMWH/HOPALOPEHAIMWH,
ECNMU COXPAHAETCA
FMNOTOHWA NOCNE UT 40 MIN/KT
MNWPAHBLLE, ECITA

— PASBWBAKOTCH NPHUIHAKH

NEPErPY3KM KMOKOCTBH
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