Monitoring cardiac function in intensive care
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Syslo| ic cardiac function results from the interaction of state alters.” Thus the role of cardiac monitoring
four interdependent factors: heart rate, preload, encompasses assessment of the initial haemody-
o L[ namic state, judging response to therapy, and
con.Iracnhty, and o_::l"ler|o-::|f:|. Heart rate can |:?e q}t\mnllfled ongoing evaluation of change in haemodynamic
ecnsﬂy at the bedsmle, while pre|or.:n::| estimation has state with disease progression.
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Monitoring cardiac function in intensive care

Table 1T Common measured and calculated haemodynamic variables™ 7
Parameter Formula Normal range Units
Cardiac index Cl = CO / body surface area 3.5-5.5 |/min/m?
Stroke index Sl = Cl / heart rate 30-60 ml/m?
Arterial oxygen confent CaO, = (1.34 x Hgb x Sa0,) + (PaO, x 0.03) ml/|
Oxygen delivery DO, = Cl x CaO, 570-670 ml/min/m?
Fick principle Cl = VO, / [CaO, - CvO,) 160-180 (infant VO,) ml/min/m?
100-130 (child VO,) ml/min/m?

Oxygen extraction ratio® OER = (Sa0, - SvO,) / 5a0, 0.24-0.28

Oxygen excess factor* Q = Sa0, / (Sa0, — SvO,) 3.6-4.2

Systemic vascular resistance index SVRI = 79.9 x (MAP — CVP) / CI 800-1600 dyn-s/cm®/m?
Left ventricular stroke work index LVSWI = Sl x MAP x 0.0136 50-62 (adult) g-m/m?

CO, cardiac output; Cl, cardiac index; CVP, central venous pressure (mmHg); CaO,, arterial oxygen content; CvO,, mixed venous oxygen content; DO,,
oxygen delivery; Hgb, haemoglobin conceniration (g/l); LVSWI, left veniricular stroke work index; MAP, mean artferial pressure (mmHg); OER, oxygen
exiraction ratio; PaO,, partial pressure of dissolved oxygen; SaO,, arterial oxygen saturation; SvO,, mixed venous oxygen saturafion; S, stroke inc?ax
SVRI, systemic vascular resistance index; VO,, oxygen consumption; €, oxygen excess factor.

*The equations given for OER and Q are only vaﬁfg if the contribution from dissolved oxygen is minimal. If this is not the case, oxygen content (CaO,,
CvO,) must be substituted for saturation (SaO,, SvO,).
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dakTopbl, BAUAOLWME Ha nokasaTesib goctasku O,
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FIG. 2. Oxygen delivery factored into its elements. [tems marked in gray can be manipulated clinically to increase oxygen delivery. See
text for abbreviations and details.
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HoctaBka O,

DO, = Q x Ca0,
() = HR x SV,
oV = EDV x EF. Cag, = [(Hb x Sag, % 1.34)
+ (P, x 0.0031)] = 10.
5 _ (MAP - CVP)
YSlTswR ) .

D, = HR % SV % [(Hb x Sag, = 1.34)

() = HR x EDV x EF.

Sag,, arterial oxygen saturation (%):

Hb, hemoglobin concentration (mg/dL);

HE, heart rate (beats/min);

EF, ejectiun [raction (%6),

ELV, end-diastolic volume {mL};

MAF . mean arterial pressure {mm Hg):

SVR, systemic vascular resistance (dyn-s‘cm®).

AN abad de

+ (P, % 0.0031)] = 10,

Sa0,
KoHIleHTpalus reMmonioonHa

dpakius BeIOpoca
KoHeuHBIN THaCcTOINYECKU 00bEM

Al cp
CUCTEMHOE COCYIUCTOE COMMPOTUBIICHUE
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LLIURN — IUIJIVIVII‘IGJIDI‘IUU COCTOAHVE C DU,I.I,)’LLI,UVI ,l_l,VIble)'I‘l Uvic i;zl
KpoBoObpalleHUs1, NpuBoasiLEE K CHMKEHNIO OOCTaBKM 02 7
HYTPMEHTOB B COOTBETCTBUMN C METABONTMYECKNMU
NOTPEOHOCTAMM TKAHEW U, B Crlyvae NPOSIOHIMPOBaHUS,
HensoexHo npusoasawmm k CroO4 n cmepTw.

OCHOBHOW NaToreHeTUu4YeCKMn aNnemMeHT LoKa —
reHepannsoBaHHas TKaHeBaga rmnonepdysuga, npusoasaLlas K

HeobpaTUMbIM KITETOYHbLIM MOBPEXOEHUSIM,
(pacrno3HaBaemas no CyObEKTUBHbLIM KPUTEPUAM)

(CHMXXEHMe BHYTPUCOCYOMNCTOro obbema mUIm rNOHMKEHHOE
apTepunanbHoe gaBrieHne He aABnAarTca 0bs3aTeribHbIMU
Npu3HaKamm LLOKa)

(ecnu B KapTe dUKCUpyeTcs HopMarbHOE UK MOBbILLEHHOE

ALl, 3TO He BCcerga o3Ha4yaeT OTCyTCTBME Yy BOSIbHOrO LLoKa)



KnnHunyeckne npusHakm TKaHEBOW
rmnonepqgysnm

XOoJN10AHble KOHEYHOCTU

[1noxoe HanonHeHne nepudepnyeckoro nynbsca
3amMmeieHHOE 3arofiHEHME KanuUInsiPOB (Horresoro noxa)
HapyweHusa co3HaHusa (<15 Glasgow)

brneaHoCTb, XONOAHbLIX NOT

Onuroypus (< 2 Mn/krx vac)

[ pagneHT ueHTpanbHas/nepndepnyeckas
Temnepartypa

OTcyTCcTBME NEPUCTANBTUKN KULLIEYHUKA
[TpnpOCT KOHLEHTPaLuM NnaktaTta nnasmbi
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JTakTaT — BaXHbI bnomapkep
TKaHeBoW rmnonepdys3nu

YpoBeHb Nnakrara,
yKasblBaloLWmMn Ha
BbIpa)XeHHY runonepgysuto
2,5-4 mmon/n

JlaktaTt apTepunarnbHOW KPpOBU
— bonee HageXHo oTpaxkaeT

COCTOSAHME rnunonepdysnm rno
CpaBHEHUIO C BEHO3HOM

Lactate

Whole blood analyzers are currently available that allow for
measurement of lactate [53]. Lactate is a useful biomarker,
providing an indication of tissue hypoperfusion [53-56].
Ability to obtain lactate levels in the ED has significant
implications for patient care, and recognition of subclinical
hypoperfusion using arterial and venous samples has been
shown to correlate well (r=0.94) [57]. Arterial sampling has
advantages over venous sampling in  hemodynamically
compromised patients [58]. Several published studies
[67,59-63] have demonstrated the ability of lactate to
predict morbidity and mortality even better than base deficit in
critically ill patients. Smith and coworkers [69] found that
elevated admission blood lactate levels correlated with 24%
mortality, and in those whose lactate levels did not normalize
within 24 hours the mortality was 82%. The level at which
lactate becomes clinically significant may be disputed. Rivers
and coworkers [61] used a cutoff of 4 mmol/l to initiate early
goal-directed therapy in septic patients. Blow and coworkers
[64] aimed for lactate levels of less than 2.5 mmol/l and
found that patients in whom this level could not be reached
had increased morbidity and mortality (Table 1).



[TaTousnonornyeckne sapmaHThbl LLOKa

[leTepMUHaHTbI LLlok
KpOBOOOpaLLEHUS:
BeHo3HbIN BO3BpaT rMnoBoneMuYeckni
(KpoBonoTeps)
KOHTPaKTUNBHOCTb KapamorenHbiii (UM,
onspuntmumn, CHF)
[lepundepunyeckoe
cocygucroe [lepepacnpenennTenbHbI
COMPOTMBIEHMNE (aHadoMnakTU4eCcKnin)

Centnyeckumn >



MEOWATOPbI TKAHEBBLIX MOBPEXOEHWNW NPW LLUOKE

TkaneBass uNIeMHs / TUIIOKCUS
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yBe/IM4YeHne KanmnispHon nNpoHULAEMOCTH

HapyLLueHne 0bMeHHbIX NPOLIECCOB B KJ1eTKe

lenpeccnst OKNCIINTENbHOIro hpochopnIMpoBaHuUS
aKTMBM3auMsa MeTabonmsama 3MKo3aHONA0B

aKTUBALMS CUCTEMbI KOMIMJIEMEHTA
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CTtaguun woka

« KomneHcupoBaHHbIN WOK. ALl HOpManbHoe Nnu
NoBbILLEHHOE, TaxmMKapausa, nnaBHoe HapacTaHue
KOHLEHTpauun nakrara, Co3HaHMe NpuUcyTCcTByeT, Anypes
Yyalle CHWXeH

(70+2xB0O3pacT)

« [lekomMmneHcupoBaHHbIN WOK. ALl CHMXEHHOE, SIBHble
NpuU3HaKu rmnonepdysnmn, oTBeT Ha NPOTUBOLLOKOBbIE
MEepPOonpuATUSA.

* PedpaktepHbin WwWok. CTaansa HeobpaTUMbIX KNETOYHbIX
HapyLweHUN He UMEET OTSINYNU B KITMHUYECKOU
cumntomaTtmnke. OTBET HA NPOTUBOLLOKOBYIO TEpanmio
OTCYTCTBYeET.



KnnHn4yeckune NPUNOPUTETHLI TPKN JTEHEHNN LLIOKAa

1. T[lpoxoanMoCTb AblXaTenbHbIX NYyTEN,

okcureHaumsa (paO,280 mmHg), BeHTUNAUMA.

2. BoccTtaHoBneHue nepdyysnm u,

COOTBETCTBEHHO AOCTaBKWN KUCnopoaa.
3. JleyeHune npunymnHbl, Nexatlen B OCHOBE.

4. KoppeKkunsa metabonmnyecknx HapyLueHUm

(aungos, rmnornMKeMuns, rmnokanbLUnemMmsl).









MOHUTOPWHI NPU reMogNHaAMNYECKNX
HapyLUEHUSIX

o 3K, Sp0O2, Al
@ asbl kposu (pO2/Fi0,), K

mohtors
UC, nakTar

@ VHBasneHbI MmoHuTOPUHT AL/LIBL IBP
@ MoHuTOpUHr caTypaunn cmellaHHOU BEHO3HOW

KpOBWM

No coffiinents
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» [Py KOMIIOHEHTa BOJIHOBOU

ABP

Cucromna

JInKpoThyecKas BOJIHA —

3dKPBITUC A0TPAJIbHOI'O
KJj1allaHa

Jlmacroina

CIIOCOOHOCTH Cep/ilia.

r
1

SYSTOLIC
PRESSURE

DIASTOLIC
PRESSURE
82 mmHg —»

aAaNTAaniaa
ClP 1 UHVIGJ

'm

DA

LLINFrN na iiaa
IRINVIv gdAapliviivisz

SCALE

| VERTICAL 10 mmHg/em

HORIZONTAL .2s/cm

.........................

...................

S - . S —

...................

<— 100 mmHg

EJECTION 75s PERICD !
TIME RATE BO/MIN

DICROTIC

s Kpytusna nepegnero poHTa BOJHBI OTPAKAET CORPATUTEIBHYIO

» PacmnonoxeHne TUKPOTHIECKON MIEIH aCCOIMUPOBAHO C COCYAUCTHIM

COIIPOTHUBJICHHUCM.



[emndpunpoBaHue BonHbl IBP

e TpaHcatocep (AaTyMK) OO/MKEH pacnosiaraTbCs Ha
YPOBHE KOPHS aopThbl (HE3ABMCMMO OT MO3MLUK
apTepuasnibHOro Katetepa)

e [leMndurpoBaHME COMPOBOXAAETCH CrNAXXEHHOM

cucTtonmn4yeckon das3on, OTCYTCTBUEM ANKPOTUYECKON
BOJTHbl M UCKaXXEHNEM U3MEPEHUM

e [IpnynHebI:

B

rpoM6upoBaHue KaTeTepa b w
— My3bIpbKK BO3AYyXa B JIMHUMU NASVANVAN

— MNepernb karterepa R——
— Pactshkmman Tpybka







e cucronmnyeckoe All
NoCTENEHHO
NnoBbILLIAETCS, a
anacTtonnyeckoe
NOHWXKaETCH No
HaMpaBfiEHUIO K
nepundgepumn
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N3IMEHAETCH




OcnoXXHeHUsa NHBa3nMBHOIo MoHUTOpuHra A

« KpoBOTeYeHMEe Npu paccoegmnHeHNn NMIMHUMN.
[[emaTomMa B MeCTe NyHKUUN NpY HeyaavyHOoU
NonbITKe.

« ApTepuanbHas OKKIM3UA C pa3BUTUEM JTOKaNbHOMU
nwemun (Tpomobo3, amoonus, UemMnst, HEKPO3).

* VIHdeKUMOHHbIe OCNOXHEHNS (floKanbHble UNu
cuctemHble). KateTtepusaumoHHbIN cencuc (He
bonee 1 %).
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Abstract

Introduction Which particular arterial catheter site is
associated with a higher risk of infection remains controversial.
The Centers for Disease Control and Prevention guidelines of
1996 and the latest guidelines of 2002 make no
recommendation about which site or sites minimize the risk of
catheter-related infection. The objective of the present study
was to analyze the incidence of catheter-related local infection
(CRLI) and catheter-related bloodstream infection (CRBSI) of
arterial catheters according to different access sites.

Methods We performed a prospective observational study of all
consecutive patients admitted to the 24 bed medical and
surgical intensive care unit of a 650 bed university hospital
during three years (1 May 2000 to 30 April 2003).

Results A total of 2,018 patients was admitted to the intensive
care unit during the study period. The number of arterial

catheters, the number of days of arterial catheterization, the
number of CRLIs and the number of CRBSIs were as follows:
total, 2,949, 17,057, 20 and 10; radial, 2,088, 12,007, 9 and 3;
brachial, 112, 649, 0 and 0; dorsalis pedis, 131, 754,0 and 0;
and femoral, 618, 3,647, 11 and 7. Jhe-€R srelgnce was
significantly higher for femoral acctheter—
days) than for radial access (0.75/1,000 = =rdays) (odds

ratio, 1 5 95% confidence interval, 1.10-2.13; P=0.01). The
CRE nce was significantly higher for femoral access

1 .92/1,000 calyeter-days) than for radial access (0.25/1,000
hetardaveTodds ratio, 1.9; 95% confidence interval, 1.15-

3. 41 P = 0.009).

Conclusion Our results suggest that a femoral site increases
the risk of arterial catheter-related infection.



a. radialis e a. femoralis

a. ulnaris e a. tibialis posterior
a. brachialis e a. dorsalis pedis
a. axillaris















MOHUTOPHHT caTypanuy CMEIaHHOH
RPT—T(YH—TGT/T KDOBU

N A AN\ A A NS AL .L\

* IcTMHHaga cmellaHHasa BEHO3HAas KPOBb — KPOBb
nerovyHou aptepun (BMNB+HI1B+kopoHapHoe

pycro)

« CopepxaHue O, B cMeLlaHHON BEHO3HOW
KPOBM:
pvO, =40 mmHg
SvO, = 72-80%

* OnpepgeneHue ScvO, npupaBHNUBaETCA K
N3MepeHuno caTtypaymm cMmellaHHOW BEHO3HOW
KpOBWU

[Ruokonen E, Takala J, Uusaro A: Effect of vasoactive treatment on the relationship
between mixed venous and regional oxygen saturation. Crit Care Med 2005,
Vol.19. P1365-1369.]



[TpUYMHBI CHXKEHNA caTypaLmn BEHO3HOWN KPOBMU

SvO2= Sa02 - (VO2/CB x Hb x 1,3 x 10)
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Cartypauns cmeLlaHHOW

BEHO3HOU KPOBU

YKasblBaeT Ha
COCTOSATENLHOCTb
cepaevHoro Bblbpoca

CHuxeHune SvcO, — ecTb
OOKa3aHHbIN NMpu3HakK
nedonumnta MOK

HopmanbHble npeaensol
SvcO, 72-80%

Mixed/central venous oximetry and arterial-venous
carbon dioxide gradient

Wo and coworkers [72] and Rady and colleagues [73] first
described the unreliability of the traditional end-point of
normal vital signs in the ED resuscitation of critically ill
patients. Rady and coworkers [73] found a persistent deficit
in tissue perfusion by demonstrating a decreased central
venous oxygen saturation (Scvo,) despite normal vital signs
after resuscitation. Increased capillary and venous oxygen
extraction leads to a lower Scvo,, which is an indication of
increased oxygen consumption or decreased oxygen
delivery. Persistently decreased Scvo, after resuscitation
predicts poor prognosis and organ failure [73]. Rivers and
coworkers [74] reviewed current evidence comparing mixed
venous oxygen saturation and Scvo,; they found that,
although a small difference in the absolute saturation value
may exist, critically low central venous saturations may still
be used to guide therapy. Scvo, can be measured from
blood obtained from a central line inserted into the
subclavian or internal jugular vein. Alternatively, newer
fiberoptic enabled catheters can provide a real-time display



MMNOBOJIEMUYECKNI LLOK

Hanbonee 4acTo BcTpevaeTcsa B 4E€TCKOM BO3pacTe
[MpnYmnHbI:
1.lloTepsa BoAbl U INEKTPOSNINTOB
-anapes
-pBOTa
-KMLWEYHbIE 0OCTPYKUMKM (HU3KasA KuLIeYHas HENPOXOANUMOCTb)
-diabetes insipidus

2.KpoBoTe4yeHus

-TpaBMbl (BHYTPEHHME N HapYXHble KpoBoTedYeHusi. OcobeHHo
onacHbl NEPEeNoOMbl KOCTEl Ta3a — MacCUBHbIE, ANUTENbHbIE, TPYAHO

mMmiAmArLla

'aYauuV 1a\V/aY V. 1] If\\
Avidl VL I VIPDYTIVIDIT )

-Xenyao4yHoO-Kne4yHble

3.MoTepu nnasmbl
-0Xorm (ocobeHHo ecnu nnowaab NoBepPXHOCTU oxora > 20%)
-NEePUTOHUT
-HEPOTNYECKNN CUHOPOM



MMNOBOJIEMNYECKN LLIOK

[lpegHarpyska @ @ @

KOHTpaKTUNbHOCTb — HOpMa Unu ﬁ

[TocTHarpyska ﬁ



|El,I/IaFHOCTI/I Ka r’mnoBosfieMmn4eCKOro LLoKa

1.Mpun3Hakn obegHeHna nepudepunyeckon nepdysnu

— XOoJ1ogHble KOHEYHOCTH

—  MOJSIOXUTESTbHBIN CUMNTOM “OnegHoro NATHa” (> 2 cek) —Hecneumguyeckuim, Ho
OYeHb YYBCTBUTENbHbIN MHOMKATOP

— rpaguveHT ueHTpanbHas-nepundepuyeckas temneparypa (> 2°C)
— nepudepuyeckui umaHos (CTas, CBA3aHHbIN C Ba3OKOHCTPUKLNEN)

— MeTabonuyeckun nakraT-aunaos

2. Taxnkapgug

3.[Npun passutum gekomneHcaumm — cHmxkeHne ALl

[lnarHocTuka paHHEW KOMMNEHCATOPHOW CTagun nnmn “30no0Toro 4Yaca
LIOKa” ABNSeTCA TPYAHOW 3adayen



JleyeHne rmnoBoNIEMUYECKOIO LLIOKA

* nukBnpauusa gedpuumta OLK
— [NonoxeHwne tena (Trendelenburg)
— Air Ways; kucnopoga (macka, ABJT)
— CocygucTtbint goctyn (B/B N BHYTPUKOCTHO)

— MHdpy3moHHaa cpega NaCl 0.9%, PuHrep, Putrep-
naktaT, CUHTETUYECKME Komnounabl (He AeKCTpaHbl),
anbOyMuH

— CkopocTtb BBeaeHus 20 mn/krx5-15 muH,

— O6bemM nHdy3nm onpeaenseTcs OTBETOM Ha
Tepanuio

— OTBET Ha Tepanuio OLIEHNBAETCS NOCNe Kaxaoro
wara 20 mn/kr - O




JleyeHne rmnoBonemMmnyeckoro
LLIOKA

* OTBET Ha Koppekuyunto OLIK
* yBeJin4eHne BeHO3HOIo BO3Bparta

* CHMXXEHME NOCTHarpys3ku (Kak pesynbTaT CHUKEHUS
SVR);

* YBEIIMYeHMe KOHTPaKTUIIbHOCTU MUOKapaa
* KIMMHNYECKHA

* MPU3HAaKKN yNydleHns nepndepndeckon nepdysmm
(Tennble KOHEYHOCTU, BrieaHoe NATHO)

* UIBMEHEHMS TOHOB cepaua Npu ayckynbTauum,
« ALl, anypesy, LIB[l, ypoBeHb CO3HaAHUS
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Results:
Of the 6997 patients who underwent randomization, 3497 were assigned to receive
albumin and 3500 to receive saline. Both groups had similar baseline characteristics. Of
those who completed 28-day follow up, there were 726 deaths (20.9%) in the albumin
group, as compared with 729 deaths (21.1%) in the saline group (relative risk of death,
0.99; 95 percent confidence interval, 0.91 to 1.09; P=0.87). There were no differences in
secondary endpoints between groups.
Conclusiga

n patients in the ICU, use of either 4% albumin or normal saline for fluid resuscitation
sulted 1n similar outcomes at 28 days.




JleyeHue rmnoBoNIeMmMYEeCcKoro LLoKa

Koppekumna ypoBHsi remornobuna (100 r/n, 120 r/n gna geten oo 1
roga)

NBJ1 (nokazaHus — Glasgow<10-11 6annos, paboTa AblXxaHus, LIMAHO3,
OTCYTCTBME OTBETA Ha KOPPEKLMIO BOSIEMUN)

Koppekumsa aungosa
HOTponHbIe NpenapaTtbl U1 Ba3onpeccopsl

Koppekuus nnasmeHHbix doaktopoB koarynsaummn TOJIbKO npun Hannymm
KPOBOTOYNBOCTM

yCTpaHeHI/Ie NPUYNHbI, nexaltlen B OCHOBE NMnoBONEeMNUYECKOro LLoKa



ANCTpbYTUBHbBIN LLIOK

[lpegHarpyska — Hopma unu @

KOHTPaKTUNbHOCTb — HOpMa Unu @

[TocTHarpyska @@ @



[lepepacnpenenuTenbHbIN LLOK

[TaTopn3nonormnyeckun MexaHm3m — HapyLueHue
apTepuonsapHoro ToHyca ¢ genoHmposanmem OLIK Ha
nepudepun (0OTHOCUTENbHAA FTMMNOBOSIEMUS)

[ononHunTenbHble baKTopbl pUcka — npmuem B-6r1okaTopos,
HagnoyeyHnKoBas He4OCTAaTOYHOCTb




AHadbnakTU4YeCcKnm LWOK

[TpnumHbl cmepTn (400-800 B roa B CLUA)

1. Otek roptaHu n/munn bpoHxmanbHasa obctTpykuma >80%

2. Cocyaucrasa HegoctaToudHOCTb 15-18%



AHadnnakcua

CucrtemMHasi aHTureH-nHayumpoBaHHasa Igk —
ornocpenoBaHHaa nonMopraHHaa peakums B
CEHCUOUNN3NPOBAHHOM OpraHm3me

* AHTUreH
— HeuTo — npoayumpytouiee obpasoBaHue aHTUTES
* [IpenapaTbl (QHTUONOTUKN, NEHNLINIIINH)
* [lnwa (opexun, paba)
* Hacekomble (YKycChbl)
 LllepcTb XXMBOTHbLIX
« HecoBmMecCTMMbIE npenapaTbl KpOBU



AerpaHynsaums
*Ag + Makpodar — T-xennep — lMnasmount —B-numpount — nyn IgE

*Ag (NnoBTOpHO) + IgE + 6a3od. uim Ty4yH. KneTka —

- TMCTAMWH, 6paankuHuH, nenkotpuensl C4,D4, 6paanknHuH

- T

allergen
i:

‘ Fce receptnr\ﬁ%
*

-lll- . e
1‘. ‘.I

mast-cell degranulatmn |
mediator release



AHaMPUNakTU4eCKUA LLIOK

— ®a3a KoMneHcaunn OTCYyTCTBYET
— 'mnoTeH3uns, bpaankapans

— [lepudepunyeckme oTeku

— O6CTpYKUMS AblXaTeNbHbIX MyTEW
— ['unokcun4

— CHWXeHune cepae4vHoro Bbibpoca




AHannakTnyeckmn LLOK

O2-macka, roToOBHOCTb K MHTYBaumMK, T.K. O4EHb OLICTPO pa3BMBaeTCH
omekK 8epxHUX ObixamersibHbIX rnymed. [Npu npu3sHakax oteka BAI —
nHTyOauuns, IBJ1 HemeaneHHo

BHyTpnBeHHO adpeHasiuH 10 Mka2/k2 BHYTPUBEHHO UMK
BHYTPMKOCTHO WUNun 3HOOTpaxeanbHO, NOBTOPATbL MO HEOOXOANUMOCTH
no ctabunusauun ALl. Tutposatb 0.1-3 MKr/Kr X MUH

BHyTpuBeHHaa nHdyauna kpuctannouga (pus. p-p), B3pocnomy — 1-2
nutpa, pedeHky 20-40 mn/kr

BHYTpMBEHHO aHTUTMCTAMWHHLIN Npenapart — AndeHrngpammH
(aumenpon) 1 mr/kr 60nCcHO.

Ctepounabl — metunnpegHnsonoH — 10 mr/kr 6ontocHo. BBognTcsa ans
NpoUNakTUKM NocrneayrLwmx anneprmieckux peakymmn.



KapaAnoreHHbIN LWOK N CHUAPOM HU3KOTO
cepaeyvHoro Bbibpoca

« OcHoBHasi npuymHa rnobansbHOU rmnonepdy3nn —
HapyLleHne HacoCHON PYHKLMK cepaua

* [1pnUYnHbI;

— ['emMognHamMmn4yeckn 3Ha4YnMble AN3PNTMUN

— TpaBma conpoBoXgarLwlasacs caaBneHmeM CTPYKTyp cepaua —

NHEBMOTOPAKC, TaMlNoHada-

— Kapanomunonatuum (MmokapauT, nanonatndeckasa aunsatauuoHHas,

rmnepTpodunyeckas, metabonnyeckme)
— 3akntounteneHoble ctaanu BI1C (ncxon 3CH)

— CocTosaHusa nocne koppekumn BI1C (remognHammyeckomn nnm

pagukanbHOW, NponioHrnposaHHbii CPB)



KapanoreHHbIN LLOoK

° |El,OI'IOJ'IHI/ITeJ'II:>HI:Ie NPN3HAaKu
— ['enaTomeranunga
— BblOyxaHue n nynbcaumsa ApemMHbIX BEH

__ Kannmnuunniaramia
Nadp4viOnvici al ivi

— Xpunbl B NErkmx
— HapacTtaHune nakraTt-aumgoasa,
— CHuxeHune SvO,

a LI Naul
/1 11 PUI—I



KapavoreHHbIv WoK

[lpegHarpyska

KOHTPaKTUMbHOCTL @@ l

[TocTHarpyska



[ emMmoagnHaMmn4eckn 3Ha4YnMble AN3PUTMNN

XXenynoykosas
Taxukapaus

PALS provider manual’ 2006
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PEDIATRIC CARDIOLOGY

Pediatric Use of Intravenous Amiodarone: Efficacy and Safety in
Critically 11l Patients From a Multicenter Protocol

JAMES C. PERRY, MD, FACC, ARNOLD L. FENRICH, MD,* I. EDWARD HULSE. MD,
JOHN K. TRIEDMAN, MD£ RICHARD A. FRIEDMAN, MD, FACC," JOHN 1. LAMBERTI, MD, FACC

San Diepo, Cafifornie; Houstow, Tevas; Arlenra, Georgia; and Bostan, Massachusents

Obyjective. The purpose of this study was 1o analyvze the efficacy
and safety of intravenous amiodarone in young patients with
critical, drug-resistant arrhythmias.

Background. Intravenons amiodarone has been investigated in
adults since the early 19805, Expertence with the drug in young
patients is limited. A larger pediatric study gronp was necessary fo
provide responsible guidelines for the drug's use before its market
release.

Methods, Eighi centers obtained institutional cpproval of a
standardized protocol. Other centers were approved om @ compas-
sionate wse basis after contacting the primary imvestigator
(G,

Resudrs, Forty patients were enrolled. Standard manapement in
all failed. Many patients had early postoperative tachvarrhyth-
mias (25 of 48), with early successfol freatment in 21 (84%) of 25.
Twelve patients had ventricular tachyarrhythmins: seven had
suceesslul therapy, and six died, none related to the drug. Eleven

patients had atrial tachyarchythmias: 10 of 11 had immediate
suecess, but 3 later died, Fourteen patients had junctions] ectopic
tachycardia, which was treated with success (sinus rhythm or
slowing, allowing pacing) in 13 of 14, with ao deaths, Threee other
patients had supraventricular tachycardias, with success in two
and no deaths. The average loading dose was 6.3 mg'kz body
weight, and 307 of patients reguired a continuows infosion. Four
patients had mild hypotension during the amiodarone bolos, One
postoperative patient experienced bradyeardia reguiring tempeo-
rary pacing. There were no proarrhythmic effects. Deaths (9
[23%] of 4 were not attributed to amiodarone,

Conchustons. Intravensus amiodarone 15 safe and effective in
masl young patients with critical tachyarrhythmia. Infravenous
amiodarone can be lifesaving, particularly for postoperative janc-
tional ectopic tachycardia, when standard therapy is ineffective,

) Am Coll Cardiol 1996;27:1246 -50)



reMO,EI,I/IHaMI/I‘-IeCKI/I 3Ha4YnmMble AN3PUNTMNN
AneHo3unH 50-100 MKr/kr cTpynHO—> adppekT?

INngokawnH 2 mr/kr 3a 1 MuHYTY, -2 adodpeKkT?
— 3ateM 15-50 MKr/KrX MuH

AMMogapoH 5 Mr/Kr CTpymnHo, - 3 dekT?
— 3aTeM 5-15 MKr/KrX MuH

CUHXPOHM3NpOBaHHaaA KapanoBepcus
— (keTamuH 0.5-1 Mr/kr) = paspsag 0.5-1 [Dk/kr
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INleyeHne HM3KoOro cepaedHoro Bbibpoca

— MuHnmmnaauyusa notpedbHoctn mmokapga s O,
— OnTMKM3auna KOHTPaKTUIIbHOCTU MUOKapda

— CHMXeHne NoCcTHarpy3ku



MuHnMmnsauma notpebHocTn mmokapaa B O,

— NepeBoa Ha VBJT (nukBnaauuna paboThbl
OblXaHus, ONTUMU3ALINA NErOYHOIro KPOBOTOKA,
nogaoepxaHune paO, Ha npMeMrnemMom ypoBHe)

—Oﬁpr‘npupHmpO eMKoCTu kposu (HB)

............. \! D/



OnTnmMmmnsauus KOHTPAKTUITIbHOCTN MNOKapOa

OrpaHunyeHmne gotaumm xxngkoctn n Na

213 — 1/2 XTIl

OnypeTtukn (doypocemuna, BEPOLLMNPOH)
ObecneyeHne dounsnonormnvyecknx yposHen K* n Ca**

IHOTpONHbIE NpenapaThbl

— OodamuH, dodbytamunH, AgpeHanuH

— AMPUHOH, MUNPUHOH, QHOKCUMOH
AQekBaTHbIN MOHUTOPWUHI COKPaATUMOCTU U

nepdys3nu



MIHOTpoNHbLIe npenaparThbl

. ,D,ocbaMMH
0ObIYHO CTapTOBLIN NpenapaTt
— po3bl 2-5, 5-10, > 10 Pr/KrXMuH

— OTCYTCTBME XefaeMoro apdekra npn HazHa4YeHUn cBblle 7,5 Ur/KrXMuH, npu
ycnosun koppurnposaHHoro OLIK — nokaszaHusa k HasHavyeHuo HA

- J[obytamuH
- B-1,2-appeHoMUMETHK

—  PEe3sKo BbIPaXeH XPOHOTPOMHbIN 3 eKT, B OONbLLIEN CTENEHN YeM JOdaMUH NPUBOANT K
ysennyeHunio VO,

— chneyuarnbHoe nokasaHue - 3acToiHas cepaeyHast HeJOCTaTOMHOCTb
—  [03bl 5-25 Jr/kr X MuH

- AOpeHanuH
— of-agpeHOMUMETHK,

— Bonee BblpaXkeH XPOHOTPOMNHbIN 3hdekKT, «obKkpaabiBaHNUE» CrNaHXHNYECKON

nepdysnu
— noKa3aH npu HeadPEeKTUBHOCTU HOpaapeHanmHa

— p03bl 0.01-1.5 pr/krxmuH (o1 0,1 MKI/Kr X MUH



yn paBlideMoe CHMXEHWNE MNMOCTHAlrpy3Kn

« HaTtpua Hutponpyccng — 0,5-6 pr/kr*muH

 HutpornuuepuH — 1 - 5 ur/kr*mumH



S>ARTeRUEMUS
MHOXeCTBEeHHbIEe=edaryHAmpeKkunn
CvHOpOM DesOpraHHOW HEEETATOYHOCTH
B TOMNMCUA



Cencuc, TepMUHONIOMMYECKNN acnekT

bakrepemus, pyHremumsa — Hann4me MmMKpoboB B KPOBMU

Cencuc — CCBO, nHayumpoBaHHbIN MHMEKLMEN

Taenbln CEencuc — cencuc + npm3Haky NoMopraHHoOM
ONCdyHKLUMN,

CenTnyecknm LWOoK — cencuc + rmnoTeHsund, npnm KOToOpom
runonepdyans coxpaHaeTca HecMoTps Ha Koppekuuto OLIK

CuHgpom cuctemHoro socnanutensHoro oreeta (CCBO) —
CUCTEMHbIN OTBET Ha noBpexaeHue (TpaBma, MHPekums,
OXOru...)

& Jlnxopapka, T° > 38°C unu < 36°C

& Taxukapgua, YCC > yem + 2SD Kk so3pacmHou Hopme
& TaxunHoa, Y[ >yem + 2SD Kk so3pacmHou Hopme

& Jlenkountos > 12 unu <4, unu > 10 % He3perbix hopm



&L PC>38mn < 36°C
& Taxukapaus,
& TaxunHo3

+ Jloka3aHHas HMeKLUs

k3 N3meHeHns WBC



[lnarHocTtnyeckune KPUTEPUN TAXKEIIOITO Cerncmca

cercuc ¢ npusHakamy opraHHou OUCMYHKLMN, ONUToypuUen,
HapyLeHNUeEM CO3HaHUA, rmnonepdy3nen TkaHen, nakraT-
aumaoo3om, apTepuanbHOWU TMNOTEH3NEN

HapyweHus co3HaHusa (<15 banno. no Glasgow)
npu oTcytcTemmn 3abonesanmn LIHC

KOHUEeHTpauna nakrata B aptepuanbHOu KpoBu >
1.6 N B BEHO3HOU > 2.2 MMOJ/I

Ounypes < 1 mn/kr yac > 2 4yacos



,U,VIaFHOCTI/I‘-IeCKI/Ie Kpntepmm centTn4ecKoro LLHOoKa

Cerncuc c rmnoTeH3neun, Npm KOTOpPoOM rmnonepdysns
coxpaHsieTcsa HecMoTpst Ha koppekuunto OLIK

» [Npu oByx nameperHuax ALl < Hopmbl Ha 1/3

» [MNOTEH3MNA COXPaHAETCHA Nocre BHYTPUBEHHOIO
BBeaeHunsa oobema 20 mn/kr

» HeobxogMmMoCTb MHOTPOMHOW N Ba30MNPECCOPHOM

nogaepXXkn (Kpome gonamuHa < 5 MKr/(Kr MuH)) ans
nogaepxanunsa ALl

drakT HeEOOXOAMMOCTU Ha3HaAYEeHNSA HopaapeHanuHa
(anbdra-ctumynaunmn) ona nogaepxaHua AL



Cencuc-nHaoyunmpoBaHHas TkaHeBas
rmnonepgys3uns

+ [lepcuctupytowiasi runoTeH3nst nocne BeeaeHmns borsoca
Kpuctannouga unu konnouga 20 mi/kg

+ Jlaktat > 4.0 mmon/n

[Surviving sepsis campaign’2008]



[OwnarHoctunyeckoe 3Ha4veHne baktepruemmn

« KoHTamunHaumsa (agekBaTHOCTb 3abopa 1 XpaHeHUs)
* TpaHanTopHas UMpKynsauua dakrepun

Cencuc = bakrepnemna+SIRS

 bakmepuemus He serisemcsi 0bss3ameribHbIM
npu3HaKkoM 0r15 MocmaHo8KuU duaaHo3a cericuc



Centnyeckunin Lok

BapuaHT pacnpegenntenbHoro woka (BHa4vane), npu KoTOpoM OCHOBHbIM
noBpexaanLWwmm akTopom ABNSETCA U30bITOK NPOBOCNANMUTENbHbIX
MeanaTopoB, a BeayLmmM natopunanonornieckum MexaHnmaMmom —
cHmxkeHmne OlCC;

[enpeccua cokpaTtutenbHon pyHKUMM MMOKapda (no3gHee) UMeeT MeCTO
Npu CenTUYEeCKOM LLOKe B pe3ynbTaTte

o [1pAMOro KapanoToOKCMYeCcKoro AencTemug MmeamnaTtopos
o [edmumta KOPOHAPHOro KPOBOTOKA

BeHO3HbLIN BO3BpaT CHMXXAETCA B pedynbTarte
o CHMWkeHna OlICC,
o nepepacnpenenerna OLK

e MOTEPb XNAOKOCTU B MHTEPCTULMATIbHOE MPOCTPAHCTBO 3a
cYeT NOBbILLEHHOW KanunnspHOU NPOHNULAEMOCTH

e YXyOLEeHNs cepaedHoro Bbibpoca,

npegnonaraeT Hann4Yne HapyLeHNN
OrlCC, cepaeyvHoro Bblibpoca n BEHO3HOro Bo3BpaTa

[B.King, MD, Pediatric Emergency Medicine’ 2001]



CenTnyecKknn LLOK

[lpegHarpyska

KOHTPaKTUNbHOCTb — HOpMa Unu

[TocTHarpyska

¢
¢

|

N



(Chest 1992; 101:1644-55)

DEFINITIONS FOR SEPSIS AND ORGAN FAILURE AND GUIDELINES FO{R THE USE OF INNOVATIVE THERAPIES IN SEPSIS

THE ACCP/SCCM CONSENSUS CONFERENCE COMMITTEE:

Roger C. Bone, M.D., F.C.C.P., Chairman Alan M. Fein, M.D., F.C.C.P.
Robert A. Balk, M.D., F.C.C.P. William 4. Knaus, M.D.

Frank B. Cerra, M.D. Roland M. H. Schein, M.D.

R. Phillip Dellinger, M.D., F.C.C.P. William J. Sibbald, M.D., F.C.C.P.

Abstract: An American College of Chest Physicians/Society of Criticl (ave Madicine fiancancaie Canfaranca wac hald in Narthheanl
L1-1 QML - !

August 1991 with the goal of agreeing on a set of definitions that coyy Jornal de Pediatria

were offered for some terms. while others were discarded. Broad defi cCopyright © 2002 by Sociedade Brasileira de Pediatria

were proposed, along with detailed physiologic parameters by which

shock. hypotension, and multiple organ dysfunction syndrome were &

septic patients was recommended as an adjunctive tool to assess mort SPECIAL ARTICLE
new therapies were recommended. The use of these terms and techni¢

it cannalaa

Clinical practice parameters
for hemodynamic support of
pediatric and neonatal patients in septic shock

Joseph A. (.‘arr:illo,l Alan L Fields®

Abstract

Background: the Institute of Medicine has called for the development of clinical guidelines and
practice parameters to develop “best practice™ and potentially improve patient outcome.

Objective: to provide American College of Critical Care Medicine clinical guidelines for hemodynamie
support of neonates and children with septic shock.

Setting: individual members of the Society of Critical Care Medicine with special nterest in neonatal
and pediatric septic shock were identified from literature review and general solicitation at Society of
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CenTtnyeckmmn LLIOK

» [1pn rMNOBONEMNYECKOM, KAPAMNOrEHHOM,
pacnpenerinTtesibHoOM WOoKe TKaHeBOE NMnoBpexXaeHne eCtb
pesynbrar
® TKaHeBOW r'MnokKcumn, passuBaroLLencsa Bcrieacteme rmnonepdysnm

=® penepdy3nOHHOro NoBpeXaeHns

» TKaHeBOe/KNneTo4HOEe NoBpeXaeHne Npu cencuce
0o0yCnoBreHo Takke BocnanuTenbHbIM OTBETOM Ha U30bITOK
MeanaTopOB BOCManeHusi, Ha OHE BbIPAXXEHHOTO
yBENNYEHN NOTPEOHOCTM TKaHEN B KMCNOpoae

[J-L Vincent, Intensive Care Medicine’ (2001), 27:80-92]



Clinical practice parameters Joseph A. Carcillo
for hp‘mndvnﬂmm supnort of Alan I. Fields

pediatric and neonatal patients 1n septic shock

Table 2 - Definitions of shock

Cold or warm shock: Decreased perfusion including decreased
mental status. capillary refill > 2 secs (cold shock) or flash
capillary refill (warm shock), diminished (cold shock) or
bounding (warm shock) peripheral pulses, mottled cool
extremities (cold shock). or decreased urine output < 1
ml/kg/hr.

Fluid-refractory/dopamine-resistant shock: Shock persists
despite = 60 ml/kg fluid resuscitation in first hour and
dopamine infusion to 10 pg/kg/min.

Catecholamine resistant shock: Shock persists despite use of
catecholamines epinephrine or norepinephrine.

Refractory shock: Shock persists despite goal-directed use of
inotropic agents, vasopressors, vasodilators, and maintenance
of metabolic (glucose and calcium) and hormonal (thyroid
and hydrocortisone) homeostasis.

Jornal de Pediatria - Vol. 78, N°6, 2002



[TaTodn3mnonornyeckmne acnekTobl
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[laTodun3nonormyeckme acnekTbl

aHTUONOTUK

Macrophage/Monocyte
Gram -ve bacteria
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Early Goal Directed Therapy
PaHHAa LleneHanpaeneHHasa Tepanus

[lepBble 6 YacoB MeEPONPUATUN NMPUN CENTUYECKOU
MNOTEH3NU/CENTUYECKOM LLOKE, LEND:

— UBA 9-12 (12-15) mm Hg

— MAP (ALl cp) =2 65 (nnn +10-15% K HopMme)
— Ouypes = 0.5 mn/krxyac

— SvO, =2 70%

[Surviving sepsis campaign’2008]



The Importance of Early Goal-Directed
Therapy for Sepsis-induced Hypoperfusion

b
-»1",_
Reesicient ICU Course

60 [0 Standard therapy
O EGDT
< 50 |
S
> 40 _
=
8 30 -
| -
o
S 20
10
O T T |
In-hospital 28-day 60-day
mortality mortality mortality

(all patients)

Adapted from Table 3, page 1374, with permission from Rivers E, Nguyen B, S%C!El'_t},r‘ ch R
Havstad S, et al. Early goal-directed therapy in the treatment of severe sepsis ritical Care Medicine
and septic shock. N Engl J Med. 2001;345:1368-1377. e ftanshm San Srofeeone s



AHTUDOaKTepmanbHasa Tepanus

- PekomeHayeTtcsa Havyano aHTnbakTepuanbHON
Tepanun B Te4EeHNE NepBbIiX OOHOro-AByX 4YacoB

- YcnoBusa Ha4vyana sBeaeHna aHTUuonoTuka:
# ApnekBaTHbin MoHUTOPUHr ALl, HCC, razoobmeHa

# CoCcToATENLHOCTL BEHO3HOIO BO3BpaTa,
BO3MOXXHOCTb Me4MKaMeHTO3HO KOHTponuposaTtb ALl

# Hanudue guypesa > 0.5 mn/kr 4ac

[Surviving sepsis campaign’2004]

« Bbibop kombuHauum aHtnomnoTmkos ansa TC/CLU B

- kapbaneHem + BaHKOMMULINH
* MPOTUBOrpnUBbKOBLIE NpenapaThl NO NOKa3aHUSIM




MBI

* [lepeBop Ha VBJ1 nokasaH BcemM naumeHTam c
CEMNTUYECKUM LLUOKOM (Oake npu KOMNEHCUPOBAHHbIX
nokasaTtensix rasaooobmeHa)

« OcnoxHeHunsa, BO3HMKawLwWwme npu nepesoge Ha VBJ1
00ObI4YHO 00YCOBMEHLI PE3KUM CHUXKEHMEM BEHO3HOIO
BO3BpaTa 3a CYET U3MEHEHUSA rpadueHTa Mexay BHe- U
BHYTPUIPYOHLIMU BEHAMMU

— bontoc konnouga oo nepesoga Ha BJ1, godpamuH

— KoHTponb AL, OKI

— AQekBaTHbIN BbIDOp aHecTe3nu

— KoHTponupyemas seHtunsauua (PCV), (cegauuns, muonnerns)
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Anaesthesia in septic patients: good preparation and making the

right choice?
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Abstract

Septic patients may require anaesthesia for surgery or to facilitate
endotracheal intubation for respiratory failure. These patients
frequently start with a deranged haemodynamic state, including
vasodilation with hypotension, and cardiomyopathy, making induc-
tion of anaesthesia a potentially hazardous task. Anaesthetic
agents are well known to decrease contractility and to cause
vasodilation - in part from direct effect of the drugs, and in par
due to the state of anaesthesia, that causes reduced sympathetic
tone. Before induction, the physician should understand the
haemodynamic state (especially using echocardiography), should
restore cardiovascular reserve with inotropes and vasopressors,
and should induce anaesthesia with the smallest dose of the safest
drug. In the previous issue of Critical Care, Zausig and colleagues
show that propofol may not be the safest choice of induction agent

Chritical Care 2009, 1311001 (doi1 0.1186/cc8133)

right ventricle failure [5]. Secondly, the physician should
attempt to restore cardiovascular reserve in these patients
using vasopressor or inotropic drugs prior to induction.
Thirdly, the physician should choose the safest induction
agent and use as litlle of it as possible to achieve
UNCONSCiousnass.

It iz in this setting that we must question wheather different
anaesthetics have different cardiovascular profiles for differ-
ent pathological conditions. Do septic patients behave
differently from patients with dilated cardiomyopathy? Unfor-
tunately, Zausig and colleagues did not compare the
cardiovascular effects of the same anaesthetics in the sham
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BJI

ALI/ARDS

[MOKB, ctapToBoe 3Ha4YeHmne ncxoaa n3 CHUXKEHHOU
®OE, ot 8 mbap,

[MOKB Ha ypoBHe, obecneymnBaloLLleM MakCMmMmanbHoe
3Ha4vyeHne Topako-nyfnbMOHaNbLHOro KoMnnamHca, u
MUHUManbHY BennunHy FiO2

IHCnMpaTopHOE gaBrieHne ncxoas us
PE3YNbTUPYIOLLLErO AblXaTeNbHOro odobemMa — uenb 6
MI/Kr

MaHeBp OTKPbITUA aribBEOJT
Prone-no3numnsa

PaHHMWN nepexon Ha accuctupyrowyro ABJI '

[Surviving sepsis campaign’2004]



OcobeHHOCTN MOHUTOPUHTA

o OKT, Sp02, Al
@ [Na3bl kpoBu (pO2/FiO,), KLLUC, naktar

ABCOnTHOE NoKasaHue ans kaTeTepusaumm apTepum u
MHBa3MBHOIro MoHuTopuHra Al — Heo6xoaAMMOCTb Ha3Ha4YeHUs
O-aApPeHOMUMETUKOB



| B . = 4 I I e

Koppekunsa OLIK
MM

OauH 13 adpdekToB KoppeKkuusi BEHO3HOro BO3BpaTa

MEANATOPOB BOCNANCHWNA = (qorpetcTBUA OLK cocyamcTomy
yBENMUYEHNe KanunnsipHoli DYCIY) — NEPBOCTENEHHaS

NPOHNLAEMOCTM 3aaya npu

KOppeKLnKn cencuc-
O[HO N3 3aKOHOMEPHbIX VHAYLMPOBAHHOM
nocneacteum — notepu OLIK FUAOTEH3UU

B TPeTbe NPOCTPaHCTBO

bontoc kpucramnouga (kommouaa) 10-20 mn/kr
B TeyeHune nepsbix 5-20°

8-10 cMH,O npu CNOHTAHHOM AbIXaHUU
12-15 c¢MH,0 Ha VBJI

AnbbyMmuH; 0,9%NaCl, C3r1



Koppekuust OLIK

Koppekuns OLIK MmoxeT BbINOMHATLCA Kak C UCMOSb30BaHUEM
KOnnouaos, Tak U KpucTtaniongHbiMyu pactBopamu.
[1oka3zaHHbLIX NpenMyLLecTB O4HOro nepen Apyrmm Her.

Heobxogmmble 003bl KpUCTanIougHbIX pacTBOpOB B 2-4 pasa
NpeBbILLAT 403kl KOMNoMa0B, HEOOXOAUMbIX AN OOCTMXKEHUS
PaBHOro addeKkTa

KungkocTtb, BocTpeboBaHHas ansa koppekuunn OLIK He BxoguT B
pacdeT basoBoun HPy3noHHon Tepanuun (XKIT)
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SPECIAL ARTICLE

Clinical practice parameters
for hemodynamic support of
pediatric and neonatal patients in sepfic shock

Joseph A. Carcillo,! Alan I. Fields?

HccnenoBanus, n3ydasiiuve
CpPaBHUTEJIbHYIO 3 (PEKTUBHOCTH
KOJUIOUJIOB U KPUCTAIOUIOB MPU
CENTUYECKOM ITIOKE Y HOBOPOXKICHHBIX
MOKa3bIBAIOT:

«  KomnouanHsie pacTBOpbl 00€CIIEUNBAIOT
0oJiee BHICOKYIO 3((DEKTUBHOCTH B
OTHOIIIEHUN CKOPOCTH BOCCTaHOBJICHUS AJ|
*  Bri0op BommoMaKCHaHI€pa HE
OTpakaeTCs Ha BBKUBAEMOCTH

Fluid Therapy

Twoclinical case serieshave evaluated fluid resuscitation
in pediatric septic slmck 1942 The larger oi the two case
series use nd colloid
therapies.*? There is only one randomized controlled t11'1
aring the use of colloid to crystalloid resusci
(dextran, gelatin, lactated Ringers, or saline) in children
with dengue shock.® All these children survived regardless
of the fluid used but the longest tlme to recovery from
shock occurr : : : ated Ringers.
mong patients with the narrowest pulse pressure, ther
was a sucrgestmn that colloids were more effective than
CIVST restoring normal pulse pressur
of these and other studies, the committee agrees that fluid
resuscitation with crystalloids and colloids is of fundamental
importance to survival of septic shock.8:1742-33 Debate on
the efficacy of exclusive colloid resuscitation is ongoing. In
arecent clinical practice position paper. a group chosen for
outstanding results in resuscitation of meningococcal septic
shock (5% mortality) reported that they use 5% albumin
exclusively (20 ml’kg boluses over 5-10 mins) and intubate
all patients who require > 40 ml/kg.”* The Cochrane Group

meta-analysis that implied harmful effects of colloid use in

critical illness evaluated no studies examining fluid

resuscitation in children or newborns with septic shock.”?

Beneficial or harmful effects of colloids remain to be



VIHOTpOnHble NpenapaThbl

[lodbamuH

0ObI4HO CTapTOBbLIN NpenapaT
ao3bl 2-5, 5-10, > 10 Pr/kKrXMuH

OTCYTCTBME Xenaemoro addekra npu HasHa4YeHUN cBbIEe 7,5 Ur/KrXMUH, rnpu
ycrnosuu koppurnposaHHoro OLIK — nokasaHua k HasHayeHuo HA

[JobyTamuH

3-1,2-appeHOMUMETHK

PE3KO BbIPAXEH XPOHOTPOMHbIN 3hdeKT, B BonbLUen CTeNeHn Yem AohammH NPUBOAUT K
yeenuyenuio VO,

7777 3¢heKTUBHOCTL NPK CENTUYECKOM LLOKE MOXET CHUXATbCA BCreacTane (-2 addekra —
BasoaMnsATaums

cneLmanbHoe nokasaHue - 3aCToMHasi cepaeyHast HEAoCTaTOYHOCTb
003bl 5-25 Jr/kr X MuH

AOpeHanvH

ap-agpeHOMUMETUK,

bornee BbIpaXXeH XPOHOTPOMHLIN 3 MPEKT, «0DKpaabIBaHUEY» CMNSTAHXHUYECKOU

nepgysum
nokasaH npun HeadpPeKTUBHOCTN HOopaLpeHannHa

no3bl 0.01-1.5 pr/kr X MuH



MHOTpONHbIE NpenapaThl

MunnpuHoH
— nHrmbuntop docdoanacrepassi |

— NONOXNTENbHOE MHOTPOMHOE OENCTBUE, HE
BnnsieT Ha YCC,

— nosbiwaeT AV npoBoAUMOCTb,
— cHukaeT PVR,

— 3a CYET N3NUTPOonHoro adpdekra
(YCa++)yBenuumBaeT cepaeyHbIi BbIBPOC

— 50 Mkr/kr*10 muH = 0,5-1 MKr/kr*muH



Ba3onpeccopbl

 HopagpeHanuH —
— NpaAMoun a-agpeHoOMUMETUK, OCHOBHOU 30 EKT apTEPUOKOHCTPUKLNS
— npenapart Bbibopa Ana KOPPEKLUMN TMNOTEH3UM NPUN CENTUYECKOM LLIOKE

— [NokasaHunsa —
« oTcytcTBue adppekta oT Koppekumnn OUK 1 HasHavyeHna goammHa,
» no3bl 0.01-3.3 (0.1-1.5) Pr/KrXxMuH

HeobxoaAnMMOCTb Ha3Ha4YUTb HopaapeHarnuH paspeliaeTr COMHEHUS
OTHOCUTENbHO AMarHo3a «CenTUYECKUN LLIOK»

e BasonpeccunH —
— Obnagaet npsiMbiM Ba3OKOHCTPUKTOPHbIM 3(P(eKTOM
— MoXeT NCnonb30BaTbCA Y MNAUMEHTOB C CENTUYECKUM LLOKOM pedpakTepHbIM K
BBEAEHUIO XXNOKOCTU U

— He pekoMeHayeTcs B KaUecTBe CTaHAapTHOro npenapaTta A1 Koppekumm
FMMNOTEH3UM

— [o3bl ang B3pocnbix 0.01-0.04 U/MuH

— [o3bl Bbilwe 0.04 U/MUH conpoBOXAAOTCS BO3HUKHOBEHMEM ULLEMUN MUOKapAa U
CHMXKEHNEM cepAieyHOoro Belbpoca



Review
Clinical review: Vasopressin and terlipressin in septic shock
patients
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Table 1

Site and molecular properties of vasopressin

Receptor/,/lﬁsues Effects

Smooth muscle cells of blood Phospholipase C; release of Vasoconstriction
vassels, kidney, spleen, vesicle, intracellular calcium
testis, platelets, hepatocyte

V, receptor

V, receptor Renal collecting duct, Via G protein, TcAMP Increased permeability to water
endothelial cells

V, receptor Pituitary gland Via G protein, TcAMP TACTH secretion

OTRs (ocytocin receptors) Uterus, breast, umbilical vein, Phospholipase C; Tcytosolic Vasodilatation
aorta, pulmonary artery calcium; release of nitric oxide

ACTH, adrenocorticotrophic hormone.
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CTtepoungbl
[ MOPOKOPTU3OH

2-4 Mr/KrxcyT, cyTodHas UHpy3una

NccneposaHua (RCT) Ananne D. et al’2002, Briegel J. et

al’1999, Bollaert PE et al’1998 nokazanu:

— CHWXeHne netaribHoCTn npm cenTn4eCckKkom LoKe Mo
CpaBHEHUIO C NMauneHTamm He noinyyvyaswimMn cteponaonB

— Bornee HU3KKe Oo3bl MHOTPOIHbLIX N BA30MNMpPeCCOPHbIX
dlfreéHToB



TpaHcy3nm

- KncnopogHasa eMKOCTb KPOBM:

— PekomeHayeMbin ypoBeHb remornobnHa

» Bapocnble 90-100 r/n
« Netn 100-120 r/n

- C3IT

 He NCNOJib3yeTCA B Ka4vecCTBe MNia3MO3KCrnaHaepa

* PyTnHHoe ncnons3osaHune C3I1 ana koppekummn nadbopaTopHbIX
HapyLleHUn (B OTCYTCTBME FemMopparm4eckoro CMHApoma) He
pekomeHayetcs y 6onbHbix ¢ TC/CLU

» Koppekuusi nabopatopHbIX HapyLweHun TpebyeTtca nepea
XUPYPruyecKknmMmn BMeLLIaTeNbLCTBaMu

- TpomMbOoUUTHI:
« <50%x109%n;

e <30%x10%n;
¢ <10x109n



0 min Recognire decreased mental stafus and perfusion
5 min Maimain aireay and establish access according lo PALS guidelines

Push 2iccfg isatanic sane or colloid boluses up to and over §0 cofkg
Corract hypoglycamia and hypacalcamia

15 min Aluid refractory shocok

_ Egtablish caniral vencus access, bagin
Fluid responsive doparring thorapy and estableh artora manioring

Fluid refractory=dopamine resistant shock

ltrate epnephrine lor cold shock,
Cbsarem in AGLU nerapingphina far wanm shook

Catechofamine-rasistanl shock

A Risk af Adrena] Insufficiency? Mola al Fisk?
&0 min | Giva hydrocorisone | [0 nat give wdrocostisone
Marmal Blood Pressure Low Bleod Pressure Low Blood Pressure
Cold Shock, Cold Shock, Warm Shack
SV Op sat <70% SVC O sal<T0% ‘
Add Vasadilator or Titrade Yoluma Tirate Volume
Type B POE Inhioior and Epinaghrinag and Moregineghring
with WMNEIMIHQ Low doss wasoprassin of angotonun®

N\ /

Persizten Catecholaminesresistant shock

™~

Flace pulmaonary arery cathetar and diract thid, inctropa, Refractory shock
vascprassor, vasodilator, and hormanal therapies fo |
aitan narmal MAPCVP and Gl = 33 and «< &0 Limintm
| GonsigerEcwo |

PALS, pediatric advanced Ffe support; PICU, pediatric intensive care unit; SWC O, superior
vena cava oxygen; PDE, phosphodiesterase; Gl cardiac index; ECMO, extracorporeal

membrane cxygenation

Jornal de Pediatria
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OTanHas remogMHaMmuyeckas noagep)kka HoBOPOXKAEHHbIX C
cenTUYeCKNUM LLOKOM

5 MUH BbigsneHune npusHakos rmnonepdysvm n POACH, Hann4yne umaHosa

* Bbontoc 10 Mn/kKr UI30TOHNUYECKOro pacTBopa unun konnounga
(cymmapHo oo 60 mn/kr). Koppekumst rmnorfimkemMmmn m
rmnokansunemmn. 1o UCKNYeHNs ayKTyCc-3aBUCUMOroO Nopoka
(Oxokapavorpadus), npoctarnaHauvH E.

15 MUH Lok, pedbpakTepHbi K 00beMHON NnoaaepKke

* [loctaHoBka LIBK, kaTteTepunsauua aptepun. TutposaHne gonammHa
(<8ur/krxmuH), godbytammuHa (8o 30 Pr/KrX MUH)

LLoK, pe3ncTeHTHbIN K 00beMy-gonamMmmuHy

 TwuTpoBaHMe agpeHanuHa
 BBepeHue bukapboHaTta npu aunagose

60 MUH KaTtexonamMmumH-pe3ncTeHTHbIN LLOK

* [lop koHTponem AxoKI nnun cepaedHoro Bbibpoca, MoHUTOpUHr LIBL
n «npsimoro»All, nHrmébutopsl ©AII, nuranaumns NO, SKMO

Carsillo JA et al..Jornal de Pediatria - Vol. 78. N°6. 2002



Kanter RK, Zimmerman JJ, Strauss RH, et al. Pediatric
emergency intravenous access: Evaluation of a protocol. Am J
Dis Child 1986;140:132-4.



Summary
«HEKOTOpPble NpaKTUYeCcKmne acrnekTbl fie4yeHus
HapyLLUeHUN KpoBOOOpaLLEHUAY



N o 0o &~ W DB

[n NnepavnarHoctnka NMMOnepdy3anoHHbIX COCTOAHUN

MOHWUTOPUHT

[locTyn K BEHO3HOMY pycny

Koppekunsa OLK

[lepeBon Ha VIBJI

VHOTpOnHbIe npenapaTbl U Ba3onpeccopbl

Bbibop obopyaoBaHus n nepcoHana



[ MnepanarHocTnka rmnonepdy3noOHHbIX
COCTOSHUU

1. CocTosiHME LWOoKa BCcerga pacriosHaeTcs
NO34HO:

2. JleyeHune, HavyaToe OO Pa3BUTUA
BbIpa)X€HHOW KapTUHbI
OEKOMMNEHCUPOBAHHOIO LLIOKa ABNAETCA
bonee pe3ynbTaTUBHbLIM;

3. Cnenyet opmeHTUpoBaTh re4ebHble
PELUEHNA Ha Hannune cyObeKTUBHbIX
Npu3HaKoB rmnonepdysnu;



1.

MOHUTOPUHT

ImMeTb B HaNM4um Bce Heobxoammoe Ans
obecrneyeHnsa MHBa3MBHOIrO MOHUTOpUHra ALl n
LB

icnonb3oBaTb MHBa3MBHLIL MOHUTOPUHT ALl 1
LIBLl He goXxmnoaach KatacTpodUUecKmnx
HapyweHnn remoguHamMmukn (godpamumH >5
MKI/KIxMWH)

[1ns oueHKn gMHaMmnKn cepaeyHoro Belbpoca u
MOK pyTUHHO Mcnonb3oBaTh NMokasaTeslb
catypauum cMmellaHHOU BEHO3HOW KPOBU



[locTyn K BEHO3HOMY pycny

1. HeobxoammocTtb koppekuumn OLK + oTcyTcTBUE
BEHO3HOro A0CTyNna = BHYTPUKOCTHbLIN OOCTYnN

2. [Onsa koppekumnn OLIK ncnonbayetcs
nepudgepuyeckaa BeHa Unnm BHYTPUKOCTHbIN

OOCTYI
3. [nsa ueHTpanbHOro BEHO3HOro JocTyna

ncnonb3ytorcsa TOJIbKO mHoronpoceeTHble
KaTeTepbl (MMeTb B HANMN4ynn)



Koppekuymsa OLIK
1. Koppekuuns OLIK — nepBoe mepornpuaTtmne y 6onsLHoro

C nogo3peHnem Ha rmnonepdy3noHHbIN CTaTYC;

2. Koppekunsa OLK ¢ koHTponupyemoun ckopocTbio 20
MI/Krx20 MUH;

3. CocyaucTtbin goctyn un criocob BBeaeHUS
npenaparToB

4. Bblbop npenapata anga koppekunn OLK
Kpuctannoua-> CUHTETUYECKUIN Konnouna—>
anbOyMuH.

(C3I1, Op.macca ncnonb3yroTca aAngd gpyrux uenen)



MHOTpoMHbIE NpenapaTbl U Ba30Npeccopsbl
| BbIOOpP LIEHTpanbHOro BEHO3HOrO KaTteTepa




MIHOTpOMHbIE NpenapaTbl 1 Ba30Mpeccopsb|

2. CTaHgapTM3oBaHHbIN NOAX0M4 K pacyeTy
003bl Npenapara:

« TodamunH 1 MmN B 4ac = 5 MKI/KrxMUH
 ApapeHanuH 1 mn B 4yac = 0,1 MKr/KrxmunH

 HopagpeHanunH 1 mn B yac = 0,1
MKI/Kr x MUH



KoppeKkTHas noarotoBka
npenapaTtoB K BBEAEHUIO

JlopamuH 1 M1 B 4ac = 5 MKI/KIXMHUH
Anpenanud 1 mi B yac = 0,1 MKI/KrXMHH
Hopanpenanun 1 mi B yac = 0,1 MKI/KrXMuH



Bbibop obopyagoBaHua n nepcoHana



