GAPMAKOKUHETUKA U
GAPMAKOOAUHAMMUKA
AHTUBAKTEPUA/IbHbIX
CPEACTB NMPU HENPEPbIBHOW
NOYEYHOU 3AMECTUTE/IbHOWU
TEPANUN

3axapesuy B.U.

3aBeyoLnin oTaeneHnem MHPEKLMOHHOTO KOHTPONSA
LleHTpa AEeTCKO OHKONOTMIK, FeMaTONI0TMN U UMMYHO10TUY

aCCUCTEHT Kadeapbl AETCKOW aHeCTe3MO0N0MMNU U PEaHNMATOJIOTUN
benMAIO



* MuweHblo ABAAETCA K/1eTKa
MWKPOopraHnama,a He MAKPOopraHusma

®* AKTUBHOCTb HE ABNAETCA NOCTOAHHOM, CO
BpemeHeM CHUXaeTcAa BC1eACTBMEe pa3BUTUA
PE3NUCTEHTHOCTMU

® Pe3ncTeHTHble BO3byanTenn npeactaBnatoT
OMaCHOCTb He TO/IbKO ANA NauueHTa, y
KOTOPOro OHW Bbl/n BblAeNEHbI



MexaHu3mbl Natogusnonorus e
e3UCTEHTHOCTY R
i COCTOSIHUM Tepanuu
MIC KoHueHTpauua

\ /
dPODEKT




KOHUENUMA
OAPMAKOKUHETUKU/
®APMAKOANHAMMUKU

PK/PD



® Eagle n coast. B 1950 r. Ha npumepe NEHNUUAINHA B
SKCNEPUMEHTAX CO CTPENTOKOKKOBOWN MHPEKLINEN Y *KUBOTHbIX
NOKa3a/in, YToO UCXOA, IN VIVO 3aBMCeN OT A03bl U MHTEpPBa/Ia

BBeAeHMA npenaparta no otHoweHuo K MIC.

* DrusanoGL, Ambrose PG, Bhavnani SM, et al. Back to the future: using aminoglycosides
againand how to dose them optimally. Clin Infect Dis 2007;45:753-760.

® B1976 r. Shah n coaBT. B uccneaoBaHuAX in vitro ycTaHOBMAK, YTO
aHTMONOTUKM MOrYT BbITb pasaeneHbl Ha ABe rpynnobl:

KOUEHTPAUNOHHO-3aBUCUMbIE N BPEMA-3aBNCNMDbIE.

* NicolauDP, Freeman CD, Belliveau PP, et al. Experience with a once-daily
aminoglycoside program administered to 2,184 adult patients. Antimicrob Agents
Chemother 1995;39:650-655.
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® B-naktambl, MaKpoanabl (Kpome a3snTpomMmLMHAE),
NIMHKO3amunabl, PAYyLUTO3MH

* 3pPpekTnBHOCTb onpenenserca T > MIC (> 40% ana
KapbaneHemoB, >50% ana neHnumnnmHos n >70% aons
uedpanocnopmHoOB)

®* B UHTEHCMBHOM TEPANUMU KenaTtebHO AOCTUXKEHUE
T > MIC pasHoro 100% He3aBUCUMO OT UCMNOb3YEMOTO
B-nakrama

Drusano GL: Antimicrobial pharmacodynamics: critical interactions of ‘bug and drug’. NatRev Microbiol 2004, 2:289-300.

Preston SL, Drusano GL, Berman AL, Fowler CL, Chow AT, Dornseif B, Reichl V, Natarajan J, Wong FA, Corrado M: Levofloxacin population pharmacokinetics and
creation of ademographic model for prediction of individual drug clearance in patients with serious community -acquired infection. Antimicrob Agents Chemother 1998,
42:1098-1104.

Safdar N, Andes D, Craig WA. In vivo pharmacodynamic activity of daptomycin. Antimicrob Agents Chemother 2004;48:63-8

Craig WA. Pharmacokinetic/pharmacodynamic parameters: rationale for antibacterial dosing of mice and men. Clin Infect Dis 1998;26:1-10.

ForrestA, Nix DE, Ballow CH, Goss TF, Birmingham MC, Schentag JJ. Pharmacodynamics of intravenous ciprofloxacin in seriously ill patients. Antimicrob Agents
Chemother 1993;37:1073-81.

Rybak MJ, Lomaestro BM, Rotschafer JC, Moellering RC, Craig WA, Billeter M, et al. Vancomycin therapeutic guidelines: a summary of consensus recommendations
from the infectious diseases Society of America, the American Society of Health-System Pharmacists, and the Society of Infectious Diseases Pharmacists. Clin Infect
Dis 2009;49:325-7

Andes D, van Ogtrop ML, Peng J, Craig WA. In vivo pharmacodynamics of a new oxazolidinone (linezolid). Antimicrob Agents Chemother 2002;46:3484-9.

Bergen P. et al. Antimicrob Agents Chemother 2010 Sept; 54 (9): 3783 — 3789

DudhaniR. et al. J Antimicrob Chemother 2010 Sept; 65:1984-90




* AMMHOIMKO3UAbI, AANTOMULUH,
METPOHMAA30/1, 3XUHOKAHAMNHbI, MO/INEHbI

* 3P PeKTUBHOCTb ONnpeaenaeTcs COOTHOLLEHUEM
Cmax/MIC (>10)

Preston SL, Drusano GL, Berman AL, Fowler CL, Chow AT, Dornseif B, Reichl V, NatarajanJ, Wong FA, Corrado M: Levofloxacin population pharmacokinetics and creation of a
demographic model for prediction of individual drug clearance in patients with serious community-acquired infection. Antimicrob Agents Chemother 1998, 42:1098-1104.
Safdar N, Andes D, Craig WA. In vivo pharmacodynamic activity of daptomycin. Antimicrob Agents Chemother 2004;48:63—8

Craig WA. Pharmacokinetic/pharmacodynamic parameters: rationale forantibacterial dosing of mice and men. Clin Infect Dis 1998;26:1-10.

Forrest A, Nix DE, Ballow CH, Goss TF, Birmingham MC, Schentag JJ. Pharmacodynamics of intravenous ciprofloxacin in seriously ill patients. Antimicrob Agents Chemother
1993;37:1073-81.

Rybak MJ, Lomaestro BM, RotschaferJC, Moellering RC, Craig WA, Billeter M, et al. Vancomycin therapeutic guidelines: a summary of consensus recommendations from the
infectious diseases Society of America, the American Society of Health-System Pharmacists, and the Society of Infectious Diseases Pharmacists. Clin Infect Dis 2009;49:325-7
Andes D, van Ogtrop ML, Peng J, Craig WA. In vivo pharmacodynamics of anew oxazolidinone (linezolid). Antimicrob Agents Chemother 2002; 46:3484-9.

Bergen P. et al. Antimicrob Agents Chemother 2010 Sept; 54 (9): 3783 — 3789

Dudhani R. et al. J Antimicrob Chemother 2010 Sept; 65: 1984-90



®* PTOPXMHONOHbI, BAHKOMULWH, a3UTPOMULMH, NTMHE30/INA,
KOZIUCTUH, TUTELUMKANH, SXMHOKAHAMHbI, TPMA301bl U ApYyrue

* 3pdeKTMBHOCTb onpeaenseTcs cooTHoweHnem AUC/MIC
(BaHKOMMUMH 2400, dTOPXMHONOHDLI >125, nnHezonung >50 [80-
120], aantomumumnH >100, konnctuH >36,9 [P. aeruginosa] w
>22,5 [A. baumannii])

Preston SL, Drusano GL, Berman AL, Fowler CL, Chow AT, Dornseif B, Reichl V, NatarajanJ, Wong FA, Corrado M: Levofloxacin population pharmacokinetics and creation of a
demographic model for prediction of individual drug clearance in patients with serious community-acquired infection. Antimicrob Agents Chemother 1998, 42:1098-1104.
Safdar N, Andes D, Craig WA. In vivo pharmacodynamic activity of daptomycin. Antimicrob Agents Chemother 2004;48:63—8

Craig WA. Pharmacokinetic/pharmacodynamic parameters: rationale forantibacterial dosing of mice and men. Clin Infect Dis 1998;26:1-10.

Forrest A, Nix DE, Ballow CH, Goss TF, Birmingham MC, Schentag JJ. Pharmacodynamics of intravenous ciprofloxacin in seriously ill patients. Antimicrob Agents Chemother
1993;37:1073-81.

Rybak MJ, Lomaestro BM, RotschaferJC, Moellering RC, Craig WA, Billeter M, et al. Vancomycin therapeutic guidelines: a summary of consensus recommendations from the
infectious diseases Society of America, the American Society of Health-System Pharmacists, and the Society of Infectious Diseases Pharmacists. Clin Infect Dis 2009;49:325-7
Andes D, van Ogtrop ML, Peng J, Craig WA. In vivo pharmacodynamics of anew oxazolidinone (linezolid). Antimicrob Agents Chemother 2002; 46:3484-9.

Bergen P. et al. Antimicrob Agents Chemother 2010 Sept; 54 (9): 3783 — 3789

Dudhani R. et al. J Antimicrob Chemother 2010 Sept; 65: 1984-90



®* Bpemsa-zasucmmebie:

* [peanoynTaTb peXMMbl 403MPOBAHUSA C 6ObLLEN YACTOTOM

* COKpallaTb MHTEPBA/bl MeX Y BBeAeHNeM

* MoXeTbbITb UCNOb30BaHA Harpy3o4YHas 033

* MpoaneHHasa nHdpy3sma B TeyeHmne 3-4-24 4yacos C y4ETOM CTabUNBHOCTU B
pacTBope

* KOHUEeHTpaLMOHHO-3aBUCUMDbIE:

® BbiCOKMe Ao3bl

® Bosbline pa3oBble A03bl U ANIMHHbIE MHTEPBAIbl MEXKAY BBEAEHNAMMU
®* OOHOKpaTHOE BBEAEHWUE BCEM CYTOYHOM A03bl (418 aMUHOIMTMKO3NA0B)
®* OaHOKpaTHOE BBeAEHWNE KYpcoBOM A03bl (a3UMTPOMULUH)

®* CMellaHHOoro AeucTBUA:

® BbiCOKKME A03bl

* [opaeprKaHMe BbICOKOW KOHLLeHTpauum

®* MoXeTbbITb UCNO/b30BaHa Harpy3o4yHas 4033

®* MoxKeTbblTb MCNONb30BaHa NpPoAeHHaA MHbY3nA



D t1/2 100
X X —
VdxMIC 0,693 T

%T > MIC=In

D t1/2 24
X PO —
VdxMIC 0,693 {5

AUC/MIC =

D — po3a

Vd — o6bem pacnpeaeneHuma

T — UHTEepBa/n BBeAEHUA

MIC — MMHMMaNbHaA MHIMONPYOLWAA KOHLLEHTPaUMUA
t1/2 — nepunopa nonysbiseaeHNA



®* 3HauyUTeNb




OGAPMAKOKUHETUKA U
NATOPU3IUONOTUA
KPUTUYECKUX
COCTOAHUM



® [lTaHHbIE MHCTPYKLUM Npon3BoAUTENSA OObIYHO
npeaocTaBAAT UHGOPMALUIO, MONYYEHHYIO B
nccaenoBaHUAX Ha 340PO0BbIX 4,00POBOAbLAX MU
NaLUMEHTOB B COCTOSSHUM CPeAHEN CTENEHU TAXKECTU

* MIC BHYTPMOONbHUYHbIX LULTAMMOB MUKPOOPTraHN3MOB
N LUTAMMOB, XapaKTEepPHbIX A4/ OTAE/IeHUN
MHTEHCUBHOM TEPanuun, MOryT OTAINMYATbLCA OT TAKOBbIX
BHEOO/NIbHUYHbIX LUTAMMOB



* 06vem pacnpegenenus (Vd)

® rMNOTeTUYECKM 06beM, B KOTOPOM HEOBXOAMMO PACTBOPUTL AAHHYIO
[103y npenapara, YTobbl NONY4YNUTb KOHLLEHTPALLWIO, PaBHYIO TAaKOBOW B

naasme

* KnupeHc (Cl)

®* 06bem nia3mbl, OYULLAOLWMIACA OT NpenapaTa B eAnHULY BPEMEHMU

* Mepuop nonysbisegeHus (t, )
® Bpems, B TEYEHME KOTOPOro KOHLEeHTPaumMaA npenapaTta B naasme
YMEHLLNTCA BABOE
® t1/24 - NEPUOA NONYBbIBEAEHMA B pa3y pacnpeaesneHns

® t1/,5- NEPMOL NONYBbIBEAEHNA B dpasy 3MMMUHALLUN



Vd - o6bem pacnpepeneHums:

onpegendeTtT HArpyso4vyHyto 403y

\/

1 : cencuc, WOK, runonpoTeMHeMus,
BOJIeMUYECKaA peaHnmauma, CUHGPOM
KanuAnapHOM yTeUKU, OXKorosas
60ne3Hb, 0OTEKU, NONUTPaABMaA,
KpoBOMnoTeps, NoTepu No ApeHaxkam,
NO/IHOE NapeHTepasibHOEe NMUTaHue,
CHUXXEHHbIN cepAaeyHbli Bblbpoc,
acuumT, NNespuT

\ 4
J Cmax,

JAUC,
M Bpems
poctun:KkeHusn Css
(T>MIC)

Cl — knupeHc (noyeuHbIN):
onpeaenaeT noaaepKUBaoOLLYIO 403y

\/

1 : cencuc, oxoroBas
60ne3Hb,
KpoBonoTeps,
nortepu no
APeHaXam,
HeUTponeHus,
nouTtu nroboe
KpuTtuueckoe
cocTofiHMe A0
AeKomMneHcauum
KpoBOoObpalweHus

\

JCmin,

,I\ A03y ’ JAUC,

J Css
(T>MIC)

\/

J/: noBpexx-
AeHue
noyexk,

Bo3pact >75

ner

¢

MCmin,
MAUC,
MCss
(T>MIC)

J po3sy



®* CUHAPOM «KANUANAPHOMN YTEUYKU» U
BOJIEMMNYECKaA peaHMaLUmS

* YBennyeHme obbema pacnpenenerHma (Vd)

® CHmxKeHume Cmax n AUC nunepaumnnmnHa * um
Cmax reHTamuuuHa n TobpammumHa **

*Jukhadar C, Frossard M, Mayer BX, Brunner M, Klein N, Siostrzonek P, Eichler HG, Muller M: Impaired target site penetration
of beta-lactams may account for therapeutic failure in patients with septic shock. Crit Care Med 2001, 29:385-391.

** Dorman T, Swoboda S, Zarfeshenfard F, Trentler B, Lipsett PA:Impact of altered aminoglycoside volume of distribution on
the adequacy of a three milligram per kilogram loading dose. Critical Care Research Group. Surgery 1998, 124:73-78.



* [nomepynapHasa runepdpuabTpaums Habaogaetcs y 65%
NauMeHTOB B KPUTUYECKOM COCTOSIHUN, HE UMEBLLNX PaHee
noBpeXKAeHUA NoYeKk™, yto aBaAeTCA NPeaNKTOPOM
HeJOCTMKMMOCTU dapMaKoOANHAMUUYECKOM LLesin Tepanmu

B-naktTamammn™*
® DaKTOpbl PUCKA: MYMKCKOM NOA, MONIOAOWN BO3PACT, NOAUTPaBma, B/,
NCNO/Ib30BaHME MHOTPOMOB, YBEIMYEHHbIN cepaeyHbin Bbibpoc, CCBO,
obuiee TaXKenoe coctoAHme

®* lTMnoanbbymuHemma npmeBoanuT K bonbluemy
pacnpeaeneHuto npenapaTta 1 K NOBbILLEHMIO MOYEYHOTO
KAnpeHca ***

* Udy AA, Putt MT, Shanmugathasan S, et al. Augmented renal clearance in the Intensive Care Unit: an illustrative case series. Int J
Antimicrob Agents 2010; 35:606—608.

** Udy AA, Varghese JM, Altukroni M, et al. Subtherapeutic initial beta-lactam concentrations in select critically ill patients: association
between augmented renal clearance and low trough drug concentrations. Chest 2012; 142:30-39

*** Pea F, Viale P, Furlanut M: Antimicrobial therapy in critically ill patients: a review of pathophysiological conditions responsible for
altered disposition and pharmacokinetic variability. Clin Pharma-cokinet 2005, 44:1009-1034.



*Mpoba TapeeBa-Pebepra

* CKd =
(Kpmowu X Vmoqu) / (KpﬂﬂCBMbIX T(MMH)) X 1173/5

®* KPuyoyu- YPOBEHb KpeaTUHUHA MO4H

* V, oy~ 06BEM MOUM

* KpP,asme - YPOBEHb KpEaTUHUHA NNa3Mbl
* T(wun)- BPEMA B MUHYTAX

®* S—nsaowaab NOBEPXHOCTU TeNa

* dopmyanbl (Cockcroft-Gault, Schwartz) -
He paboTaloT B UHTeHcMBHOU Tepanuu ONMH!!!



| |apodwwbhbe

NMpumepsbl

BauaHue
natopusunonornm
KPUTUUYECKNX COCTOAHUM

CeAasbiBaHue ¢ benKkamu
naa3smbl

BbiBegeHue

dapMaKOKMHETUKa NpuU
CRRT

B-nakTtambl,
aMUHOTI/IMKO3UAbI,
rMMKONeNTUAbl, KOJIMCTUH

YeBennumsaetcaVd u Cl

Kak npaBuno, HuU3Koe

NMpeumyliectBeHHO
NoYKamu

CyuwiectBeHHO MeHsAeTCs,
KaK NPaBuio, KANPEHC
Bbllle, Yem nNpu
O/INFOAHYPUN, HO HUXKe,
YyemM NPU HOPMa/IbHOM
$YHKUMU noyek

PTOPXUHONOHDI,
NUHE30UA, TUFreUUK/IUH,
MaKpoAnAabl, IMHKO3amMmunapbl

B meHbLUEeU cTeneHu
noasepKeHbl U3SMEHEHUAM
dapMaKOKUHETUKU

Kak npaBuno, BbiCOKoOe

NpeumyLiecreBeHHO
neyeHbHo

MeHsAeTca B MeHbLUeun
CTeneHu", MoXKeT
yBenumsaTbCa
BHENMOYEYHbIN KANPEHC,
CRRT moKeT He OKa3biBaTb
BANAHUA



* [peanoyteHne baKTEPULMAHBIM aHTUONOTUKAM

® icnonb30oBaHME MAaKCUMaJbHbIX M CyOMaKCMMabHbIX
n03

® Pe)xmm A031MPOBaHNA HA OCHOBaHUM
dapmakoaMHaAMUKN aHTUOMOTUKOB

* KoppeKuusa pexkmma 403UPOBaHUA C Y4ETOM
N3MeHeHHOU PapMaKOKUHETUKMU

* MepBsan go3a («Harpy3ouHan») u ckopoctb Hdy3sumn HE

YMEHBLUAKTCAH naxe npu HM3KOM KnnpeHce

dHAOONreHHOoro KpeatTnHMHa




®* PazsuBaetcay 35% naymeHToB

®* Y 50% nauneHTOB — Cencuc-
MHAYUMNPOBAHHOE

®* O6buwasn netanbHocTb oT AKI —45%

® /leTaNbHOCTb OT CENCUC-UHAYLMNPOBAHHOIO
AKl —70%

Ostermann M, Chang RW. Acute kidney injury in the intensive care unit according to RIFLE. Crit Care Med 2007;35:1837-43.
Uchino S, Kellum JA, Bellomo R, Doig GS, Morimatsu H, Morgera S, et al. Acute renal failure in critically ill patients: A
multinational, multicenter study. JAMA 2005;294:813-8.

Hoste EA, Clermont G, Kersten A, Venkataraman R, Angus DC, De Bacquer D, et al. RIFLE criteria for acute kidney injury are
associated with hospital mortality in critically ill patients: A cohort analysis. Crit Care 2006;10:R73



Susan J. Lewis and Bruce A. Mueller. Antibiotic Dosing in
Patients With Acute Kidney Injury: “Enough But Not Too
Much”. J Intensive Care Med published online 16 October 2014



Duration of hypotension before initiation of effective antimicrobial
therapy is the critical determinant of survival in human septic shock™*

Anand Kumar, MD; Daniel Roberts, MD; Kenneth E. Wood, DO; Bruce Light, MD; Joseph E. Parrillo, MD;
Satendra Sharma, MD; Robert Suppes. BSc; Daniel Feinstein, MD; Sergio Zanotti, MD; Leo Taiberg, MD;
David Gurka, MD; Aseem Kumar, PhD; Mary Cheang, MSc

Crit Care Med 2006 Vol. 34, No. 6
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Figure 1. Cumulative effective antimicrobial initiation following onset of septic shock-associated

hypotension and associated survival. The x-axis represents time (hrs) following first documentation of

septic shock-associated hypotension. Black bars represent the fraction of patients surviving to hospital

discharge for effective therapy initiated within the given time interval. The gray bars represent the

cumulative fraction of patients having received effective antimicrobials at any given time point.



Duration of hypotension before initiation of effective antimicrobial
therapy is the critical determinant of survival in human septic shock™*

Anand Kumar, MD; Daniel Roberts, MD; Kenneth E. Wood, DO; Bruce Light, MD; Joseph E. Parrillo, MD;
Satendra Sharma, MD; Robert Suppes. BSc; Daniel Feinstein, MD; Sergio Zanotti, MD; Leo Taiberg, MD;
David Gurka, MD; Aseem Kumar, PhD; Mary Cheang, MSc
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Figure 2. Mortality risk (expressed as adjusted odds ratio of death) with increasing delays in initiation
of effective antimicrobial therapy. Bars represent 95% confidence interval. An increased risk of death
is already present by the second hour after hypotension onset (compared with the first hour after
hypotension). The risk of death continues to climb, though, to =36 hrs after hypotension onset.



*\Vd yBennyeH Bcneactaue 3a4epKKu *NAKOCTU
N APYyrux naToPpmsnonormyeckmnx npoLeccos
(CCBO, cMHAPOM KanMANAPHOW YTEYKU U T.A4.)

®* Cl no4yeyHbIn CHUXEH NPONOPLMOHANBHO
CTeneHn NoBpeXaAeHUA NoYeK

* MoXeT yBenn4ymnBaTbCA BHENOYEYHbIN KANPEHC
HEKOTOPbIX NEKAaPCTBEHHbIX CpeacTB

* BamaHue RRT (B Tom uncne CRRT) Ha KnnpeHc
NNeKapCTBEHHbIX CpeacTB BapnabenbHo



* B3aumogencresune npenapat/membpaHa:
® 3apAaa npenapaTta
* 3pdeKT M6H6Ca-[JoHaHa
* Ancopbuma Ha membpaHe

* MonekynsipHaa macca npenapaTa

* CBA3bIBaHMe ¢ 6enkamm naasmol

* Obbem pacnpeneneHus

®* CKOpOCTb NOTOKA KPOBMU

* CKOpoCTb NOTOKa Ananmnsata/cybcTurtyaTta
®* OcTaToOYHbIN Anypes



CICVVH(post) m O~f 2 Sc

Cl = Q. xS X
CVVH(pre) Qf C Qb"'Qrep

Clevwrp = Qg % S

Cleywh(posyy — KMpeHc npu CVVH ¢ Qb — noToK KpoBu
nocTAnNOUNEN Qd — noToK Ananmn3aTa
Cleyv(pre)— KMpeHc npu CVVH ¢ Qf — noToK ynbTpadunbTpaTa
npeaunoumen Qrep — noToK cybcTuTyaTa
Cleyyup— KAmpeHc npu CVVHD Sc — KoadpnuUMEHT NnpocemBaHUA

Cleyyhpr — KmpeHc npu CVVHDF Sd — KoadPumumeHT HacbIWwEeHUA



®* OCHOBHbIe NapaMeTpbl, ONpeaenAoLne KINPEHC —
KoadPULMeHTbI NpocenBaHuA/HacbiweHnA (S n Sy) 1 NOTOK
addntoeHTa (ananmsat uam ynstpadunstpat— Qy n Qi)

® S. 1S, 0THOCATCA K cBOBOAHOM PpaKLmM BeLLecTBa
(HecBA3aHHOM c 6enKkamm naasmbl)

®* [lopbl PUNBTPOB NPONYCKAOT MoaeKYNbl ¢ maccon 10000-
30000 (moneKynsipHasa macca BaHKomuumnHa — 1448 Da,
TenkonnaHuHa— 1878 Da), notomy S_ 1 S, He 3aBUCAT OT
MOJIEKY/IIPHOW MACCbl, TONIbKO OT CTEMEHM CBA3bIBAHUA C
6enkamu nnasmol (S, ' Sy No cyTn paBHbl cBOHOAHON
bpakuum)

* [TOTOK KPOBU TaKKe nmeeT Hebonblloe 3HaYeHne



® Harpy3o4Haa n03a onpeaenAaerca ucxoaa us
AaHHbIX 0 Vd, KaK NpaBuao, YBEANYEHHOM Y
NaUMEHTOB B KPUTUYECKOM COCTOAHUMN, N HE 3aBUCUT
HW OT GYHKUMM NoYeK, HU oT pexxuma CRRT
®* 06bIl4HO HONbLUE CTAaHAAPTHOU A03bl

* Nopaaep)XuBaroLlasa 4033 ONpeaenaeTca ncxoan mn3
npeanonaraemoro KanpeHca CRRT + ocTaTo4HbIN
KIMPEHC (NoOYeYHbIN U BHEMOYEYHbIN)

®* 06bIYHO MeHbLUe CTaHAaPTHOU A03bl



%T > MIC /

\/

PacyeT ckopoctu
3/IMMUHALUMNN =
KoHueHTpauma X Cl,,

1

CKopocCTb
noaJepKnBatoLLLEN
NHPY3UN = CKOPOCTU

3/IMMUHaLNN

I:)Ioad: Ctarget X Vd
\ 4

Pacyér Cl g7 B 3aBUCMMOCTM OT pEXMMA

\4

Cliot = Clegrt + Clion.crrr

\4

\4

Cmax/MIC
\ 4

Pacuétty), =
0,693 x Vd/ Cl,,

'

Pacyét BpemeHu
JOCTUMKEHNA LLENEBOM
OCTAaTO4YHOW
KOHUEHTpauuu

[MoBTOP Harpy3o4HOWM
[03bl Yepe3 AaHHbIN
BPEMEHHOWN UHTEPBAN

Lilenesoi bapmakoanHaMmnyecknin napameTp \
AUC,,/MIC

\ 4

PacyéT uenesom

cpeAHen KOHLeHTpaLuumn

(Ctarget mean) = uenesan

AUC,,/24
\4

PacyéeT nHtepsana
A03UPOBAHNA=

D/(Ctarget me;n X CItot)

[NoBTOP HArpy3o4HOM
[03bl Yepes3 AaHHbIN
BPEMEHHOW MHTEPBAnN



OGAPMAKOKUHETUKA
HAUBOJEE AKTYA/IbHbIX
AHTUBUOTUKOB HA ®OHE
HEMNPEPbIBHOU NOYEYHOWU
3SAMECTUTENIbHOU TEPANUN



® Enterococcus species

® Staphylococcus aureus

® Klebsiella species

® Acinetobacter baumannii
® pseudomonas aeruginosa
® Enterobacter species



® Enterococcus species

® Staphylococcus aureus

® Clostridium difficile

® Acinetobacter baumannii
® pseudomonas aeruginosa
® Enterobacteriaceae
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Llenesoit napametp: AUC,,/MIC > 400
® PacuyeT 003bl Ha daKTMYECKyo maccy Tena (npm macce < 100 Kr)

* HarpysouHas go3a 25-30 mr/Kr

Noppep»kmBatoLan Ao3a 15-20 mr/Kr Kaxkable 8-12 y

AnntenoHaa nHPy3na NO3BONAET YCKOPUTb AOCTUMHKEHME
bapmakoanHammyeckoi uenm (AUC/MIC> 400) u CHU3UTb TOKCUYHOCTbL B 8
pas

[1p BO3MOXHOCTU TepaneBTUYECKOro N1eKAaPCTBEHHONO MOHUTOPUHTA
LleneBan 0CTaToYHaA KoHLUeHTpauma — 15-20 mr/n

Rybak M, Lomaestro B, RotschaferJCet al. Therapeutic monitoring of vancomycin in adult patients: a consensus review of the American Society
of Health-System Pharmacists, the Infectious Diseases Society of America, and the Society of Infectious Diseases Pharmacists. Am. J. Health Syst.
Pharm. 66(1), 82—98 (2009).

Hanrahan TP, Harlow G, Hutchinson J, et al. Vancomycin-associated nephrotoxicity in the critically ill: a retrospective multivariate regression
analysis. Crit Care Med 2014; 42:2527—-2536.

TafelskiS, Nachtigall I, Troeger U, et al. Observational clinical study on the effects of different dosing regimens on vancomycin targetlevelsin
critically ill patients: continuous versus intermittent application. J Infect Public Health 2015; 8:355—-363.



®Cl.on.crr7 =16 7 mn/muH
*\/d=0,55-0,7 n/Kkr

* S (ore) = 0,71-0,76
*S,=0,7

®* BBMAY HEPPOTOKCUYHOCTU U NOABEPHKEHHOCTH
dapPMaKOKUHETUKU BAUAHUIO NATOPU3NONOTUN
KPUTUYECKUX COCTOAHUN PAaCCMOTPETb BO3MOKHOCTb
nepexoda Ha anbTePHATMBHbIE NpenapaTbl
(nMHe3onnA)

http://www.aic.cuhk.edu.hk/web8/PK_data.htm



* Llenesoit napametp: AUC,,/MIC =900
® HarpysoyHas go3a 11-15 mr/kr 3 BBeaeHuma yepes 12 v
* MopaeprkusatoLlas Ao3a 10 mr/Kr Kaxkable 24 4

®* [1py BOSMOXHOCTU TepaneBTUYECKOTro
NNeKapCTBEHHOTro MOHUTOPUHIA LlesieBass ocTaTovHas
KOHUeHTpaumsa — 15-20 mr/n

Matsumoto K, Kanazawa N, Watanabe E, et al. Development of initial loading procedure for teicoplaninin critically ill patients with severe
infections. Biol Pharm Bull 2013; 36:1024-1026

T.Ueda, etal. Enhanced loading regimen of teicoplanin is necessary to achieve therapeutic pharmacokinetics levels for the improvement of
clinical outcomesin patients with renal dysfunction. European Journal of Clinical Microbiology & Infectious Diseases September 2016, Volume
35, Issue 9, pp 1501-1509



*Clon.crr7 = 7,84 mn/muH
*\/d=0,93-1,23 n/kr

*S =0,13-0,17

c (pre)
¢ BBM,EI,y MaJZ10Iro Kos/inyecCTtBd VIH(I)OpMaLI,MM
PaCCMOTPETb BOSMOXKHOCTDL Nepexoaa Ha

anbTepHaTMBHbIe NpenapaTbl (nnHe3onna)

http://www.aic.cuhk.edu.hk/web8/PK_data.htm
Matsumoto K, et al. Pharmacokinetic/pharmacodynamic analysis of teicoplanin in patients with MRSA infections. Clinical Pharmacology:
Advances and Applications. 30 March 2016 Volume 2016:8 Pages 15— 18



* Llenesoi napametp: AUC,,/MIC > 80-120

®* CtaHpapTHana ao3a (10 mr/Kr 3 pasa B CyTKM AeTam 40 12
net, panee 600 mr 2 pa3a B CYTKU) MOXKET AaBaTb
CYLLEeCTBEHHYI0 BapmnabenbHOCTb PapPMaKOKMHETUYECKMX
NapamMeTpoB Y KPUTUYECKUX NaLLMEeHTOB

® [1py BO3SMOXHOCTU TepaneBTUYECKOro NeKapCTBEHHOro
MOHUTOPUHra LUenesad oCTaTouHaA KoOHUeHTpauna — 2-10
mMr/n

MichaelZoller et al. Variability of linezolid concentrations after standard dosing in critically ill patients: a prospective observational study.
Critical Care 201418:R148.



*Cl.on.crr7 = 36,8-133,5 ma/muH
*\Vd =0,485-1,02 n/kr

¢ SC (pre) — 0,57‘0,84

® [Mpn MHPEKUUAX, BbI3BAHHbIX
MUKpoopraHnsmamum ¢ MIC nnHesonmnaa
<2 Mr/n, CcTaHAAPTHbIN PEXNUM A03UPOBaAHUS
MMeeT BbICOKYHO BEPOATHOCTb AOCTUXKEHUA
LuenesbixX 3HavyeHUn AUC/MIC

http://www.aic.cuhk.edu.hk/web8/PK_data.htm



® laHHble orpaHnYyeHb-bl
* Lleneson napametp: AUC,,/MIC >12,5-16,4

® CtaHpapTHaAa go3a (100 mr Harpy3oyHasn, 3atem 50
MT 2 pa3a B CYTKM) MOXKeT bbITb HeA0CTaTOYHO
3pPeKTMBHA, HEKOTOPbIE aBTOPbl pekomeHaytoT 150
MT Harpyso4Hyto, aasee 100 mr 2 pa3a B CYTKU

Alasdair P. MacGowan. Tigecycline pharmacokinetic/pharmacodynamic update. Journal of Antimicrobial Chemotherapy (2008) 62, Suppl. 1,
i11-i16

Honore PM, Jacobs R, Spapen HD. Antimicrobial dosing during extracorporeal membrane oxygenation. In Annual Update in Intensive Care and
Emergency Medicine. Edited by Vincent J-L. Springer; 2014:43-52.
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* Lleneson napameTp: %T > MIC=100% y naUMeHTOB B KPUTUYECKOM COCTOAHUM

®* CyyeTOom NOABEPKEHHOCTU USMEHEHUN PAPMAKOKUHETUKU Y NALMNEHTOB B
KPUTUYECKUX COCTOAHUAX PEKOMEHAYETCA MCNONb30BaTb MaKCMMabHble A03bl (40
120 mr/Kr/cyT unm go 6 r/cyT), oTaenbHble aBTOPbI COOOLAMN O PEXKMMAX
N03MpoBaHus y aeteit o 200 mr/Kr/cyT B BUae HenpepbiBHOM KPYI/IOCYTOYHOM
NHOY3UN

* lMpegnoyTutenbHa npogneHHasa nHoysmna 3-4-24 yaca

® [pn BO3MOXKHOCTU TEPANEBTUYECKOTO IEKAPCTBEHHOIO MOHUTOPUHTIA LleneBan
OCTATOYHAA KOHUEHTpaUmaA A0/KHA bbiTb He meHee MIC cooTBETCTBYHOLLETO
naToreHa. B oTcyTctBMM AaHHbIX 0 MIC 33 LLeneByto OCTaTOYHYHO KOHLUEHTPALMIO
MOXKET O6bITb NPUHATA 2 Mr/N ANa Tepannu MHGEKLUMUM, BbI3BaHHbIX bakTepuamm
cemenctBa Enterobacteriaceae u He meHee 4 mr/n — gnsa rpamoTpULLaTENbHbIX

HepepmeHTUpYylowmx baktepun (P. aeruginosa, A. baumannii)

Cies JJ et al. Pharmacokinetics of continuous-infusion meropenem for the treatment of Serratia marcescens ventriculitis in a pediatric patient.
Pharmacotherapy. 2015 Apr;35(4):e32-6.

Cies JJ, Moore WS, Jr, Dickerman MJ. et al. Pharmacokinetics of continuous-infusion meropenem in a pediatric patient receiving extracorporeal life
support. Pharmacotherapy. 2014;34:e175-e179.

Abdul-Aziz MH et al. Beta-Lactam Infusion in Severe Sepsis (BLISS): a prospective, two-centre, open-labelled randomised controlled trial of continuous
versus intermittent beta-lactam infusion in critically ill patients with severe sepsis. Intensive Care Med. 2016 Oct;42(10):1535-45



*Cl.,n.crr7 = 22-123 ma/muH
*\/d =0,26-0,57 n/Kr
*S¢ (pre) = 0,63-1,17 (copbuus)

®* TakXe Mmox<eT bbITb MCNO/ZIb30BaAHA
npoaneHHasa NHPY3UA

http://www.aic.cuhk.edu.hk/web8/PK_data.htm



® BbinycKaeTcsa B BUAE NPOJIEKAPCTBA KONUCTUMETATA HAaTPUA, N3 KOTOPOTO
CMOHTAHHbIM FTMAPOIN30M 06pa3yeTca aKTUBHbIN KONIUCTUH

* Lenesoit napametp: AUC,,/MIC > 36,9 (P. aeruginosa) n >22,5 (A. baumannii)

* KonmctumetaT BbIBOAUTCA NOYKAMU, KOTMCTUH — BHEMOYEYHO

* NJAHHbIE N3 NHCTPYKLMW (2.08.2016T.): Y B3pocabix 9-12 maH ME
Harpyso4Has [03a, Aanee nogaepxusatowasn 409 maH ME/cyr,
pa3geneHHble Ha 2-3 npmema

* YV netei ¢ XuMMOMHAYLUPOBAHHOM HerTponeHuein 75000-100000 ME/Kr
Harpy3o4Has go3a, Aanee 100000-150000 ME/Kr/cyT B BUAe HenpepbIBHOM
NHOY3NNU

Phillip J. Bergen et al. Pharmacokinetic/Pharmacodynamic Investigation of Colistin against Pseudomonas aeruginosa Using
an In Vitro Model. Antimicrob. Agents Chemother. September 2010 vol. 54 no. 9 3783-3789.

B. U. 3axapesuy, B. B. Amntpres. PapMaKOKMHETUKA KOMCTUHA U PacyeT CYyTOYHOM A03bl KONIMCTUMETaTa HaTpuA y aeTen
C XMMWOUHAYLUNPOBAHHOM HelTponeHnen. OHKoremaTonorms. Tom 9, Ne 2 (2014)



® ObblYyHbIE pacyeTbl HEMPUMEHMMbI BBUAY OCODEHHOCTEN
bapMaKOKMHETUKM JIEKAPCTBEHHOM GOPMbI

®* KO/IMCTUH MOXEeT noaBepraTbca copbumm Ha membpaHe
dunnbTpa

®* MoeT bbITb MCNONb30BaHA CTaHA4dpPTHAaA 4034

®* HeKkoTopble aBTOPbl peKomMeHAYIOT Y B3pocabix 3 maH ME 3
pas3a B CYyTKu, apyrme —9 maH ME Harpy3o4dHasa, ganee no 4,5
maH ME 3 pa3a B CyTKuU

http://www.aic.cuhk.edu.hk/web8/PK_data.htm
Karvanen M, Plachouras D, Friberg LE, Paramythiotou E, Papadomichelakis E, Karaiskos I, Tsangaris I, Armaganidis A, Cars O, Giamarellou H:

Colistin methanesulfonateand colistin pharmacokinetics in critically ill patients receiving continuous venovenous hemodiafiltration. Antimicrob.

Agents Chemother. 2013, 57:668-671
Honore PM, Jacobs R, De RegtJ, Van Gorp V, De Waele E, Spapen HD: Colistin dosing for treatment of multidrugresistant Pseudomonasin

critically ill patients— please, be adequate! Crit. Care 2014, 18:412.
B. U. 3axapeBuny. PapmakoKMHETUKA N dapMaKoAMHAMMKA KOJIUCTUHA Y MALMEHTOB, MO/1yYatoLWMX HEMPEPbIBHYH NOYEYHYH0 3aMeCTUTENIbHYIO

Tepanuio. 3apaBooxpaHeHune. 7/2015.
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