KoppeKuusa peXxmmos aHTUBMOTUKOTEpPaNuUu
npu remoananuse, NOYE4YHOU U NEYEHOUYHOMU
HeAOCTaTOYHOCTU: rae B3ATb afeKBaTHYIO
nHdopmauuio?



Craguu OINH

Stage Serum creatinine Urine output

1 1.5-1.9 x baseline or <0.5 ml’kg/h for 6-12 h
=0.3 mg/dl (=26.5 mmol/l) increase

2 2.0-2.9 x baseline <0.5 mi’kg/h for =12 h

3 3.0 x baseline, or < 0.3 ml/kg/h for =24 h or
Increase in serum creatinine =4.0 mg/dl (=353.6 mmol/l), or anuria for 212 h

initiation of RRT, or
decrease in eGFR <35 ml/min/1.73 m2for patients <18 years

http://www.kidney.org/professionals/KDOQI/quidelines _ckd/toc.htm



Mpobnema OMNH y naumeHTOB B
KPUTUYECKMX COCTOAHUAX

* Yacrtota pa3sutna OlH y nauneHTOB B
KPUTUYECKnx coctoaHmax — 50-65%

* YacrtoTta passutua OlH, Tpebytowen 3MNT— 5-6%

e JletanbHocTb NnaumneHToB ¢ OlNH, Tpebytowen
nposeaeHuna 3T — 60%

Goldstein SL et al. Clin Pharmacol Ther. 2014 Aug;96(2):159-61



CRRT, CVVH, CVVHD ...
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CRRT npuHuunuanoHo meHsaet OK
MHOIMUX NeKapcTB

* PeKomeHaaunMm no AO3UPOBAHUKD N1IEKAPCTB Ha
CerogHAWHUM AeHb OCHOBAaHbl Ha [AaHHbIX,
NOJIYYEHHbIX NPU NPOBEAEHUU XPOHUYECKOro
remoamnannsa, OLLeHKax in vitro, DK
nccnegoBaHMAX C HU3KOMNOTOKOBbIMU MeTO4aMU
CRRT (ckopocTb noTtoka Kposu 150 mn/muH,
CKOPOCTb NOTOKa AManmsaTta 1-2 n/uac)

* cnonb3oBaHue aHTUDOaKTEPMaANbHbIX
npenapaTtoB B HU3KUX A03aX yXy[dLlaeT NPorHos3



BaKkrepuuugHblie aHTMOMOTUKK MHAYUUPYIOT npouecc MO/
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BakTepuumngHble aHTMOBMOTUKM BbI3bIBAIOT
MUTOXOHAPUANIbHYIO ANCPYHKLUIO

Mitochondrial complex inhibition
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N-aueTuaumncTemH Kak npoPunakTmKa
NoBpeXAeHUA KNeToK
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OueHka PK uedbenuma y naumentos ¢ CVVHD

(TepaneBTUYECKasa KOHUEHTpaUuA 8 MKr/ma, nepuog, yaep»kmusaHmna 60-70%
BPEMEHU MHTepPBana A03npoBaHua, uedenmm 1-2 r 2 pasa B AeHb)
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Wilson PF et al. Antimicrob Agents and Chemotherapy. 2012; 4(56): 2178-2180



KoppeKuua pexxmma sBeaeHuA
uedenuma npu CRRT

Cl KpeaTuHMHa, PekomeHayembie nogaepiKusatowme A03bl
MA/MuH O6bluHan f03a, KOPPEKTUPOBKU A03bl He TpebyeTtca
>50 2 r Kaxkable 8 4 2 r Kaxkable 12 4 1rkaxable 124 500 mr Kaxkgble 12 4
30-50 2 r Kaxable 12 4 2 r Kaxable 24 y 1rkaxable 244 500 mr Kaxkgble 24 4
11-29 2 r Kaxkgble 24 4 1rkaxable 244 500 mr kaxaple 24 4 500 mr Kaxkable 24 4
10 1 r Kaxkaple 24 4 500 mr kaxable 24 4 250 mr Kaxkgble 24 4 250 mr Kaxable 24 4

Mpu remoamnanunse 3a 3 4 yaanaeTca n3 opraHmama npnbnamsmtenoHo 68% ot
A03bl Npenaparta. [1o 3aBepLlIeHnn Kaxkaoro ceaHca gmanmsa Heobxoanmo
BBOAMTb MNOBTOPHYIO A403Y, PaBHYH MCXOAHOW A03e.

Heobxoaumo ysennueHue ao3bi uedpenuma (2,0 x 2 pasa uam 1,0 x 3 pasa B AeHb) I

Wilson PF et al. Antimicrob Agents and Chemotherapy. 2012; 4(56): 2178-2180



AaeKBaTHbl i A03bl uedTasmamma B
MHCTPYKUUKM npu nposeaeHmnmn CVVHD?

Ao3bl uechasunuMa Y NalMMEeHTOB, HaXxoaAauwmMxca Ha HenpepbiBHOM reMmoaumanaum3se
C 1CNoJib30BaHUEM B€HO-B€HO3HOrIo WyHTa

NoapepKuBatowan Ao3a, mr (HasHauvaeTca Kaxable 12 u) B

Cl KpeaTuH 3aBUCUMOCTUN OT CKOPOCTU ANA/IN3A
WHa, 1,0 n/u 2,0 n/y
Mmn/MuH CKopocTb ynbrpadunbvtpauum, nfu
0,5 1,0 2,0 0,5 1,0 2,0
0 500 500 500 500 500 750
5 500 500 750 500 500 750
10 500 500 750 500 750 1000
15 500 750 750 750 750 1000
20 750 750 1000 750 750 1000
[Mpn neputoHeanbHom pgmanmze — 500 mr Ka)kgble 24 4; npu HenpepbIBHOM

remoAnannse Uamn BbICOKOCKOPOCTHOM remodunbtpaumm — 1 r/cyT exkeaHesHo B 1
NN HECKO/IbKO NPUEMOB.

NHcmpyKkyua no npumeHeHuto npenapama ®opmym rlsnet.ru



Proportion with success
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Probability of 45% Target Attainment for q72H Dialysis

Heobxoaumo ysennueHue 0o3bl
uedrasmauma y naumeHtos Ha CVVHD

Probability of 70% Target Attainment for g72H Dialysis
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Heobxoaumo ysennueHue ao3sbl uedprasmguma go 2,0 B KOHLUE KaXKA0ro ceaHca I

Loo AS et al. Antimicrob Agents and Chemotherapy. 2013; 12(57): 5884-5889



Seyler L, Cotton F, Taccone FS, De Backer D, Macours B Vincent JL, Jacobs F:
Recommended beta-lactam regimens are inadequate in septic patients
treated with continuous renal replacement therapy. Crit Care 2011, 15:R137.
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ABTOpPbI PEKOMEHAYIOT HE
peayunpoBaTb A03bl 6eTa-1akTaMoB B

authors recommend 1 TeyeHune nepsbix 48 4acos ¢ 15

dLlI'iIlg the first 48 | nocneayrowmm MOHUTOPUHIOM Y-
_ ‘ bapMaKOKMHETUKMU

kinetics thereafter. M 0

evaluate the appmprﬁ,\/ _/in
patients with acute renal failureand severe sepsis.



MpoaneHHaa HPY3UA yaydLlaeT NPorHos

Grant E.M. et al. Pharmacotherapy 2002, 22 (4): 471-83 Ha3Ha4yeHue
nunepaunnnnHa/Tasobakrama B pexmme npoaseHHON MHOY3UK
NOBbILLIAN0 BEPOATHOCTb 6/1aroNPMATHOIO KAMHNYECKOTO NCX0Aa

(98 nauneHTOB, NPOCNEKTUBHOE)

Lodise T.P, et al. Clin. Inf. Dis. 2007, 44(3): 357-63 Ha3Ha4yeHue
nunepauunanHa/Tasobaktama B pexmme NnpoaaeHHoON MHOY3UKM Npu
nHdeKkummn Ps. aeruginosa CTaTUCTUYECKM 3HAYMMO CHUXaNo 14-
AHEBHYIO 1€Ta/IbHOCTb U ANINTE/IbHOCTb NPebbiBaHUA B CTaLMOHape

Lorente L., et al. Int. J. Antimicrob. Agents 2009, 33 (5): 464-8
Ha3HayeHne nunepaumnnmHa/Tasobaktama B pexxmme npoasieHHOM
MHdY3uKM y naymeHTos ¢ BATI, BbiaBaHHOM p — dnopon ¢ MIMK> 8
MKF/MJ1, NOBbILLIAN0 BEPOATHOCTb 61aronpuUATHOrO KJANHUYECKOTO
ncxopna



Mpobnaembl BAHKOMULMUHA

* VISA (4-8 mKr/mn)

Caosur MIK ana yyBCTBUTENbHbIX LULTAMMOB

0.5 MmKr/mn — mmnkpobunonornyeckas sdpeKTmsHocTb 77%
(13-AHEeBHbIN KypC Tepanuu)

2.0 mKr/mn — mmkpobuonornyeckan apdekTnsHocTb 21%
(18-aAHEeBHbIN KypcC TEpanumn)

Moise PA. et al. Antimicrob Agents Chemother., 2007, 44 (12): p. 1543-8




BaHKOMMUMUH - 0COOEHHOCTU B JIeYEHUM
MRSA uHdeKkuyunm

[laHHbIe in vitro He 06A3aTeNbHO KOPPEAUPYIOT C KAMHUYECKMMU AaHHbIMMU

Bbicokne 3HaueHna MIMK BaHKomuuKMHa (B npeaenax 30Hbl YyBCTBUTENbHOCTH)
AOCTOBEPHO CBA3aHbI C 60/1ee BbICOKOU BEPOATHOCTbIO /1I€Ta/IbHOIO UCX0Aa U
KANHUYECKOU Heyaauen npu neyeHmn MRSA nHbeKkumnax He 3aBUCUMO OT
oyara MHbekuumn. !

* [JlaHHble uccneposaHma CERBERUS (Poccusa, 2008-2012)2
— YysctButenbHoctb MRSA K BaHKOMUUMHY — 99,5%

— PacnpepeneHune MIMK MRSA K BaHKOMULUHY B Npeaenax 30HbI
YYBCTBUTE/IbHOCTU :
* 18,3% - MINK =2 mr/n
* 69,6%-MMNK =1 mr/n } 88,2 %

88,2 % wtammos MRSA B Poccumn nmetot sbicokme 3HadyeHmna MIK K

BaHKOMML|MHY, UTO ABAAETCA NOTEHLUUaNbHOM KAnHUYecKou npobnemoiit

1. S.J.van Hal. Clinical Infectious Diseases 2012:54(6):755-71

2. UccneposaHme CERBERUS (2008-2012) http://astrazenecagrouptrials.pharmacm.com/Submission/View?id=2101 (aata
obpauyeHna 12/2013)



http://astrazenecagrouptrials.pharmacm.com/Submission/View?id=2101
http://astrazenecagrouptrials.pharmacm.com/Submission/View?id=2101
http://astrazenecagrouptrials.pharmacm.com/Submission/View?id=2101
http://astrazenecagrouptrials.pharmacm.com/Submission/View?id=2101
http://astrazenecagrouptrials.pharmacm.com/Submission/View?id=2101

OueHKa peKomeHAayeMbIX peXXMmos A03UPOBaAHUA
BaHKOMMUUMHA Y nauyuneHTtoB Ha CVVHD

As defined. 44% of levels obtained
in MICU patients and 49% of levels obtained
in SICU patients were subtherapeutic.

‘ we recommend an initial dose
of 20 mg/kg of vancomycin. followed by 15
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mg/'kg every 24 h while a patient 1s on CV-
VHD at the Qb and Qd utilized. with monitor-
ing of serum levels every 48 — 72 h:

Wilson FP et al. Clinical nephrology 2012; 4(77): 329-331



CoBpemeHHasa KnaccnpuKkauma XbI

Stage  Description GFR mL /min/1.73m? Action*

1 Kidney damage with normal or | GFR =00 Diagnosis and treatment. Treatment of comorbid conditions.
Slowing progression. CVD risk reduction.

2 Kidney damage with mild | GFR 60-89 Estimating progression.

3 Moderate | GFR 30-59 Evaluating and treating complications.

4 Severe | GFR 15-29 Preparation for kidney replacement therapy.
5 Kidney failure (ESED) =15 ( or dialysis) EReplacement (if uraesmia present).

http://www.kidney.org/professionals/KDOQI/quidelines_ckd/toc.htm



Y nauueHTtoB ¢ Xbll nameHsaerca ®K

NEeKapCTBEHHDbLIX NMpenapaTos
Abcopbuuns
* YBenunueHue BHyTpuKenypgouHoro pH (BbigeneHme co

CHOHOM MOYEBUHbI, NCNoNb3oBaHne dochaTtbnHaepos,
aHTaumpos, H2-6nhokatopos, UMMM):

1. n3meHeHne 6BMOAOCTYNHOCTM a30/108B, dypocemmnaa

2. KatnoH-copgepxauiue npenapartbl, rMAPOOKNCH
aNtoOMUHMA, npenapaTbl *Kenesbl 06pa3yroT XenaTHble
COeZIMHEHUA C APYTMMU NeKapCTBEHHbIMU CpeaCcTBaMM
(DX, TeTPaUUKANHDI)

Gabard S. et al. Med Clin North Am 2005; 89: 649-687



Y nauueHTtoB ¢ Xbll nameHsaerca ®K

NIeKapCTBEeHHbIX NpenaparTtos
PacnpepeneHue

1. CHuXXeHne BO3MOXKXHOCTU CBA3bIBAaHUA C aIbOyMUHaMM
(cHUXXeHune copeprkaHua anbbymmnHoB B Naasme, CBA3b
MX C 3HAOreHHbIMu metabonutamun (3-kapbokcu-4-
METUAN-5-Npo-nun-2-bypaH-NnpPonmMoHOBaA KMCNOTa
(CMPF), rmnnypoBsas Kncnora) 7 ApYyrumu
NIeKapCTBEHHbIMM NpenapaTtamm):

 [loBbllleHMe cBOOOAHOM KOHLUEHTPAUUM NpenapaTos,
CBA3bIBAOWMUXCA €  anbbymmHamm  (MEHUUMNNUHDI,
uedasiocnopmHbl)

2. lNoBblweHue coaepraHus HeaNbbyMUHOBbIX
nnasmeHHbIX 6enkoB (anbdal Kucnbiit MUKONPOTEUH):

* CHuKeHue cBOOOAHON KOHUEHTPAUMM pAaaa NpenapaTos
(BAHKOMULMH)

Gabard S. et al. Med Clin North Am 2005; 89: 649-687



Y nauueHTtoB ¢ Xbll nameHsaerca ®K

NNeKapCTBEeHHbIX NpenaparTtos
BbiBepeHue

1. CHnXKXeHune Knyboukosoun punbrpaumm
2. CHMXXeHMe ceKpeuun

Pacuet CK® — MDRDA4

If male:
eGFR =186 x (S_)""* x (age)**®
(x 1.212 if the male is black)
If female:

eGFR = 186 X (S_)""* x (age)®** x 0.742
(x 1.212 if the female is black)

* PacueTt KnnpeHca KpeaTUHUHA
— dopmyna KokpodTta

If male:
L (140-age) x weight
Creatinine Clearance (C/_) = xS
cr

If female:
. (140-age) x weight
Creatinine Clearance (C ) = xS x 0.85

Cockcroft DW et al. Nephron 1976 ; 16:31-41
Levey AS et al. ] Am Soc Nephrol 2000; 11: 155A



Y nauueHTtoB ¢ Xbll nameHsaerca ®K
NeKapCTBEHHbIX NpenapaTos

MeTtabonusm
1. CHuXXeHne cKopoctmu peakumm | ¢as3bl
meTabonnsma (okmcneHme, BOCCTaHOBIEHMNE)
2. CHMXeHne cKopoctu peakumn |1l das3bl
meTtabonunsma (aueTnnmpoBaHue,
[/TIOKYPOHUPOBAHUE, cynbdaTUpoBaHue,
MEeTUNNPOBAHME)

3. U3meHeHne aKTUBHOCTU TPAHCNOPTEpOoB

Gabard S. et al. Med Clin North Am 2005; 89: 649-687



TpaHcnopTepbl 1eKaApPCTB

—» PACIPELENEHUE

DepmMeHTh
MeradonuaMa
NEeKapCTBEHHBIX
CpefcTs

TpaHcnopTeps!

BCACbIBAHUE NIEKAPCTBEHHBIX METABOJIN3M

CpefacTs

BbIAENEHVE &

e  rauKonpotenH-P (P-gp) - TpaHcnopTHbit 6enoK, OCHOBHble ¢GYHKUUK
KOTOPOro: NPenATCTBUE BCACbIBAHUIO KCEHOONOTMKOB M JIC B KULLEYHUKE; NPU UX
nonagaHuWM B OpPraHM3am - nNpeaoTBpalleHMe MPOHUKHOBEHUA  4epes
rmcTorematnyeckme b6apbepbl, a TaKMKe CKopellee BbiBEAEHME MNEYEHbO B
ENYb U MOYKAMU B MOYY;

* TPAHCNOPTEPbI OPraHMYECKUX aHUOHOB U KatuoHoB (OATP), oTBeyatowme 3a
BblBEAEHNE KCEHOONOTUKOB U JIC NeYEHbIO B }KEMUYb U MOYKAMM B MOMY.



[MleyeHOUYHbIN KAUPEHC IPUTPOMMULLUHA
U3MeHAeTCA B TepMUHaNnbHOU ctaanmn XbI1

a soo- b 70, —o— ESRD
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3amenneHmne NeYeHOUYHOro K/IMPEeHCa IpUTPOMULMHA MPAMO KOppenupyeT ¢
YPOBHEM YPEMUYECKNX TOKCMHOB - 3-KapboKcn-4-meTtnn-5-nponunn-2-pypaH-
nponnoHoBok Kncnotbl (CMPF) n nunaokecmn cynbdara

Sun H. et al. Clin Pharmacol Ther. 2010 April ; 87(4): 465—472



Rapidly
declining renal
function
——————— =

Suspected
adverse drug
reaction

Have detailed initial assessment
Previous drugs, allergies, current medications including
over the counter drugs, body weight, height,
extracellular fluid volime, laboratory data for renal
function parameters, liver functions and albumin

concentration

Evaluate the degree of renal impairment
Calculate eGFR using MDR D4 equation to determine
CKD stage

Calculate Cl_, using Cockcroft-Gault equation to
determine appropriate drug dosage adjustment

Most medications don’t require dosage adjustment at
Clg =50 mL/min {(exceptions: aminoglycosides.
vancomycin, S-flucytosine, procanamide, digoxin)

I

Need a

nephrotoxic

drug
—

Need a new
drug

Review the medication list
Ensure that all drugs have specific indications, evaluate
for potential drug interactions and adverse drug
reactions.
Rewview the fraction of drug eliminated unchanged by
kidney and any active metabolites that are renally
excreted.

Medications should be reviewed frequently to ensure
that their doses are still suitable to the degree of renal

functions.

Choose the drug that has no or minimal
nephrotoxicity
If the use of nephrotoxic drug can’t be avoided, then
therapeutic drug monitoring and renal function
monitoring is mandatory.

'

Select loading doses
Usually the same as in patients with normal renal

functions

Select a maintenance regimen
Make dose adjustments based on Cl,., if needed. Either
reduce the dose or extend the dosing interwval
Recommendations for adjusting regimens can be
obtained from one of the updated drug information

references

Monitor Drug Levels
If monitoring drug levels is available to guide therapy,
it should be done (e.g. aminoglycosides, digoxin)
The dose of certain drugs may be titrated based on
phamacodynamic response (eg. antihypertensive
drugs)

Reassess frequently

Anroputm Bblbopa U OUEHKM
sa¢pPpeKTMBHOCTM UM HBe3onacHocCcTU
Ha3HayeHuA npenapatos npu XbI1

Antibiotics: aminoglycosides, aztreonam, cephalosporins,
fluoroquinolones, imipenem, meropenem, nitrofurantoin, penicillins,
sulfonamides, vancomycin

Hasssan Y. et al. Annal Acad Med
Singapore 2009: 38: 1095-103



BNATO4QAPHO 3A BHUMAHMUE!



