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Marik P et al. A comparision of bronchodilator therapy delivered by nebulization and MDI in MV pts. Chest 1999; 115: 1653-7
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Kakow 11 BbibpaTb? In vitro u in vivo!!!

Lung dose in vitro % Sputum concentration (pg/mil/mg) Amikacin excretion/dose (%)
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[103a In vitro = KoHUeHTpauua BellecTsa B MokpoTe! !

Fink J et al. Nebulizer efficiency measured in vitro agrees with sputum concentration of amikacin in patient on mechanical ventilaton. Respiratory Drug Delivery IX
2004; 2: 337-40
Mercier E et al. Aerosol delivery of amikacin be three nebulizers of varying efficiency in pts on MV. Am J Respir Crit Care Med 2004; 7: A657



Kyoa noMectutb Hebynamasep? In vitro!!!

ETT N\ - ETT 15-cm Larg;'. | Ventilator--'
/ | / Bore Tubing |

2 - G

3] F? 15-cm Large

_Position 1 /\_Position 2 /) \Positiona  Bore Tubing

Ari F, Areabi H, Fink JB. Evaluation of aerosol generator devices at 3 locations in humidified and non-humidified circuits during adult MV. Respir Care 2010; 55:
837-44



Kyoa NoMecTuTb Hebynanaep? In vitro!

Tablc 1.  Albutcrol Sulfatc Dcpositcd Distal to thc Endotrachcal Tubc

Percent of Nominal or Emittcd Dosc (mcan = SD %)

Position 3
(15 cm from ventilator)

Position 1
(between ETT and Y-picce)

Healed/ Non- Heated/ Non- Healed/ Noun-

Humidified humidified Humidified humidified Humidified humidified
Jet nebulizer 4.7 = 0.5 76 =09 36 02 97 * 1.5 6.0 = 0.1 14.7 1.5
Vibrating-mesh ncbulizer 12.8 = 0.5 145+ 1.0 168 + 2.6 30.2 + 1.0 8.4+ 2.1 242+12
Ultrasonic nebulizer 10.1 = 3.9 10715 165 + 1.3 2477 1.4 1.6 =20 10.5 + 0.3
Pressirized metered-dose inhaler 7613 221 +1 1ITO+ 1.0 i 3 2.5 +0R 79+ 1.5

R —————

Ari F, Areabi H, Fink JB. Evaluation of aerosol generator devices at 3 locations in humidified and non-humidified circuits during adult MV. Respir Care 2010; 55:
837-44
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Ari F, Areabi H, Fink JB. Evaluation of aerosol generator devices at 3 locations in humidified and non-humidified circuits during adult MV. Respir Care 2010; 55:
837-44
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Kyoa noMectutb Hebynamasep? In vitro!!!

Tablc 1.  Albutcrol Sulfatc Dcposited Distal to the Endotrachcal Tubc

Pcrcent of Nominal or Emittcd Dosc (mcan = SD %)

Position | Position 2 Position 3
(between ETT and Y-picce) (15 cm from Y-picce) (15 cm from ventilator)
Healed/ Non- Heated/ Non- Healed/ Noun-
Humidified humidified Humidified humidified Humidifiad humidifiad
Jet nebulizer 4.7 =05 7.6 09 3602 97 1.5 6.0 = 0.1 14.7 + 1.5
Vibrating-mesh ncbulizer 12.8 = 0.5 145+ 1.0 168 =26 302 + 1.0 84+ 2.1 24.2 + 1.2
Ultrasonic nebulizer 10.1 = 3.9 10715 165+ 13 PIVEX P 1.6 = 2.0 10503

Pressiurized metered-dose inhaler 10775 13 74 B (e i B 1TO+ 10 278 + 33 250K 1913

OnTmymM gnsg 6onbLMHCTBA HEDYNam3epoB: 15 cm oT TponHuKa!!!

Ari F, Areabi H, Fink JB. Evaluation of aerosol generator devices at 3 locations in humidified and non-humidified circuits during adult MV. Respir Care 2010; 55:
837-44



Kyoa noMectutb Hebynamasep? In vitro!!!

Ao3a Tvn [NToAOXeHne HebyAaausepa

AAbOYyTEPOAQ HEOYyAQUsepa

Y KnanaHa y Y TponHuka |30 cm nepepn
BAOXa yBRnaXkHUTenA TPOUHUKOM
2.5mg/ 3mi Hudson 54+06 |4.7x08 (2.0+x0.1 |43+0.8
Updraft I
Opti-Neb

Salter 8900 3.1+09 [(46x09 (28x04 |29=x0.7

Maquet 128 +1.5 |171 15 |8.7x0.7 (10.5x2
Ultrasonic

{Aeroneb Solo [28.5 +8.6 8.7+25 [10.3 +3.3

353236}

[letn

Berlinski A, Willis JR. Albuterol delivery by 4 different nebulizers placed in 4 different positions in a pediatric ventilator in vitro model. Respir Care 2013; 58:
1124-33



Kakoe BpeMs BAOXaA 1 KaKOW MOTOK 1cnosb3oBaTth? In vitro!!!

NMoTok Ti/Ttot p
1:1 1:3
40 n/mvH 27,4+0,4 24,1+0,7 0,002
80 n/MmuH 10,2+0,1 9,8+0,1 0,04

Fink J..Tobin M. Reconciling in vitro and in vivo measurements of aerosol delivery from a MDI during MV and defining efficiency-enhancing factors. Am J Respir
Crit Care Med 1999; 159: 63-8
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Kakoe BpeMs BAOXaA 1 KaKOW MOTOK 1cnosb3oBaTth? In vitro!!!

NMoTok Ti/Ttot p

1:1 1:3

80 n/MuH 10,2+0,1 9,8+0,1 0,04

MeaneHHbIU NOTOK Ba)kxHee cooTHolweHuA I/E!

Fink J..Tobin M. Reconciling in vitro and in vivo measurements of aerosol delivery from a MDI during MV and defining efficiency-enhancing factors. Am J Respir
Crit Care Med 1999; 159: 63-8



YBHaXKHUTENb U 6e3”

Thomas SHL et al. Delivery of ultrasonic nebulized aerosols to a lung model during MV. Am Rev Respir Dis 1993; 148: 872-7
Dion P et al. Albuterol delivery in a model of MV: comparision of MDI and nebulizer efficiency. Am J Respir Crit Care Med 1995; 152: 1391-4
Fing J et al. Deposition of aerosol from MDI during MV: an in vitro model. Am J Respir Crit Care Med 1996, 154: 382-7



YBHaXKHUTENb U 6e3”

Crapbiu yBnaxHutenb: notepu 40-50%

Thomas SHL et al. Delivery of ultrasonic nebulized aerosols to a lung model during MV. Am Rev Respir Dis 1993; 148: 872-7
Dion P et al. Albuterol delivery in a model of MV: comparision of MDI and nebulizer efficiency. Am J Respir Crit Care Med 1995; 152: 1391-4
Fing J et al. Deposition of aerosol from MDI during MV: an in vitro model. Am J Respir Crit Care Med 1996, 154: 382-7
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AKTUBHbIN YBIIAXKHUTEb!
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8. CHATb HEBYIAM3EP N3 KOHTYPA NOCSie 3aBEPLUEHUSAM NpoLeaypbl (Masibii OCTATOYHbIN
06beM)



/ITOr: Kak MHraJimpoBaTtb «Ha Tpybe» 7

1. Vlcnonb3oBaTh KOHTYP 6€3 yBNaxKHUTENS (MM COBPEMEHHbIU YBJTa)XXHUTE b C CYXUMU
wnaHramu)!!!

2. CHAaTb hunbTp-TBA Ha Bpems Hransumm (ecnm bbin)

3. Hanutb 2-6 mn p-pa nekapctea B HeEDynan3ep

4. lNomecTnTb HeBynamaep B 15-30 cM OT TPOWHKKa (U1 Ha KanaH BOoxXa)
5. Obecneuntb O okosio 500 mn (B3pocC/ible)

6. O6ecneynTb NOTOK O0KO0 40 f1/MUH, cooTHOLLEHVe I/E 6onee 1:2

7. BbIKNOUMTL NOTOKOBLIV TRPUIMTEP

8. CHATb HEBYIAM3EP N3 KOHTYPA NOCSie 3aBEPLUEHUSAM NpoLeaypbl (Masibii OCTATOYHbIN
06beM)

9. YcTtaHoBUTL unbTp-TBA, BEPHYTE HACTPOUKN BEHTUNATOPA



[ TonmeHeHne B OPUT

e bpoHXxoOnnaTopbI
* MyKOSIUTUKN

o Pypocemunn

e [enapuH

e Basoonnartopsbl

e CJIP?



[ TonmeHeHne B OPUT

e bpoHXxoOnnaTopbI
* MyKOSIUTUKN

o Pypocemunn

e [enapwvH

e BazoamnaTtopsl

e CJIP?

B HacToALWlee BpeMA Ha3sHa4YeHue JieKapcTB 4yepe3 Hebynaunsep
npu nposeaeHun UBJ1 HezakoHHO(«off-label») BO Bcex cTpaHax mupa!!!
(Aa>ke ecnu OHU paspelleHbl 4NnA UHranALMOHHOIo NpuMeHeHunA!)



OcHoBHasA npuyHa asisd NCrnosb30BaHUA
Hebynansepos B 20187

DPOHXOODCTPYKLNA??*?




Hebynansepsbi:
AHTUMUKPOOHaA Teparnmnsg BAI!



/IHranaumoHHOe BBeOeHne
AMI |

e Llenwn:

* [OCTUYb BbICOKMX KOHLUEHTPAUWW npenapaTa B

epithelial lining fluid (ELF) B 30HE NHEBMOHMYECKOW
MHUNbTPauM! !

* N30eXaTb CUCTEMHOIO TOKCUYECKOrO adeKTa
(Hanp, HePOTOKCNYHOCTN)




/IHranaumoHHOe BBeOeHne
AMI'T: nekapcTBa

* AMVHOMIMKO3MOp! (TOOpaMULIH, aMUKaLMH)

* «AHTUCVHErHOVHbIE» LledanoCrnopuHbl (LedTasnanm)

e KosmctmmeTar HaTpua (KOJIMCTUH)



Kak BBOOUTb aHTUONOTUKIAY
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Expiratory fiiter

! Onng(: Nebulizer

ng "Jb‘ng

\ Inspiratory limb

-
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Hebynanzsepsbl: uedprasnonm OK in vivo

venblator |~y imk J eozzrzznesl uo
300poBble cBuHbK, VIBJT (n=10) ll-— T
| = h:\\, // /{ ---= 4 ’: / .I.';‘J :;
11

— —_—x
ner
Expnaoy ok
| Frebimachenl 1ka
Vonlalo -

A -
'lhunnj plae | Ir N \

s Low *, Nl y
rapiratery fimh CO ‘;" K L ﬁ|
R P by s

sb
t ¢ tun->
T adzin

USN (%) VPN (%)
Extrapulmonary deposition 38k 34 + 4
Nebulizer chamber El == q = 2¥
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Ferrari F...Rouby JJ et al. Comparision of lung tissue concentrations of nebulizer ceftazidime in ventilated piglets: ultrasonic versus vibrating plate nebulizers.
Intensive Care Med 2008; 34: 1718-23



Hebynanzsepsbl: uedprasnonm OK in vivo
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Ferrari F...Rouby JJ et al. Comparision of lung tissue concentrations of nebulizer ceftazidime in ventilated piglets: ultrasonic versus vibrating plate nebulizers.
Intensive Care Med 2008; 34: 1718-23



Hebynansepsbl: uedtasngmm npun BAI v
COXpPaHeHHOU 4YyBCTBUTEJIbHOCTH

BAIl'l, cpaBHeHWe B/B 1 MHransaumoHHOro(n=40)

TABLE 3. MICROBIOLOGICAL RESPONSE TO TREATMENT AND ANTIBIOTIC SUSCEPTIBILITY OF
PSEUDOMONAS AERUGINOSA IN EACH GROUP OF PATIENTS

Baseline Day 3 Day 5 Day 7 Day 9
Aerosol Group
BalAHranauum: Led 15 mr/kr+AMK 25 mr/Kr2o 17 16 12 12
BAL P. geruginasa + P. aeruginosa susceptibility, n 20 1 0 2 5*
CAZ-AMK
S-S 16 1 2 5
st 1
*-S 2
Py 1
Intravenous Group
BALn  B/B: Lied 90 mr/kr+Amk 15 mr/kr 20 16 15 10 1
BAL P. geruginosa + eruginosa susceptibility, n 20 8 8 5 6
CAZ-AMK
S-S 17 6 5 1 3
S 3 2 1
S 1 2 1
R-S 2 1 1
R 1

He nony4yeHo pa3nu4unm no yactote ussieyeHuna ot BATIT!

Lu Q ...Rouby JJ et al. Nebulized ceftazidime and amikacin in VAP caused by P.aeruginosa. Am J resp Crit Care Med 2011; 184: 106-15



Hebynansepsbl: uedtasngmm npun BAI v
PEe3nUCTeHTHOCTHU K yeprasmgumy!

BAIl'l, cBrHbM (N=16), cpaBHeHME B/B 1 MHraAUMOHHOro (N=40)

KoHueHTpauusa uedbTasmamma B AErOYHOM TKaHU, MKr/T KoHueHTpauums LedpTasnAnMMa B ACTOHHOM TKaHM, MKr/T
1401 Wuranauum: Llech 25 mr/kr 3 pasa/cyTt 140B]/B: Lled 30 mr/kr ctapt+ 90 mr/Kr/cyT uHcy3uAa
120 - HEBYAAN3EP 490 | B/B

T  p<005
100 - 100 1 NS

80 - 80 -

60 - 80 -

40 - 40 - n=13

| n=12
01 MNK 16 mr/mn MIC = 16 ug.mi™” R MIMK 16 mr/mn MIC = 16 pg.ml”
«YMepeHHaa»  TsxeAas «YMepeHHasn TakeAas

R ——

L e————

Ferrari F, Lu Q ...Rouby JJ et al. Nebulized ceftazidime in experimental pneumonia caused by partially resistant P.aeruginosa. Intensive Care Med 2009; DO
10.1007/s00134-009-1605-2



Hebynansepsbl: uedtasngnm npu BAIT v
PEe3UCTeHTHOCTU K yeTasmgumy!

BAIl'l, cBuHbM (N=16), cpaBHeHME B/B 1 HranAUMoHHOro (n=40)

p < 0.001
o
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HEBYAAM3EP B/B Bes AeyeHus

Ferrari F, Lu Q ...Rouby JJ et al. Nebulized ceftazidime in experimental pneumonia caused by partially resistant P.aeruginosa. Intensive Care Med 2009; DO
10.1007/s00134-009-1605-2



[ 100D 1EMbBI NCMOJIb30BAHNA
aMVHOIIMKO31aoB npu BAI |

 Poct MI'K B OTHOLLUEHWW MPOOBNEMHbIX
BO30OYyOUTENEN

e [1noxasa neHeTpauma B 1ero4Hyto TkaHb (MeHee 30%)

* HedpPOTOKCUYHOCTb NPU YBENTNYEHN KOHLIEHTPALMN
B njia3me




KoHueHTpauusa ammkaumHa B AGFOMHOM TKaHW, MKT/T

16
14 |
12 -
10 |

o N A X OO

AMUKaLMH Yepes
KOHLIEHTpaunsa B o4a
3aBNCIMOCTW OT CTENeH BO3aOyLL

BHYTPUBEHHAS rpynna
i 15 Mr/Kr
. p<0.01
!
! T
| I g * .
L ‘ ®
! ]
0-30% 30-50% ~50%

Aspau,vm A€TOYHbIX CErMEHTOB

KoHueHTpauusa aMmkaumHa B AeFOYHOM TKaHW, MKT/

200

100 -

Heby1an3ep:
"€ NMHEBMOHU B

HOCTW!

HEBYAAMU3EPHAA rpynna

45 Mmr/Kr «

. ) L |

| . ® '
| ¢ ! i

0-30% 30-E0% >50%

A3P8.LI,MFI A€TO4YHbIX CErMEHTOB

Elman M...Rouby JJ. Influence of lung aeration on pulmonary concentration of nebulized and iv amikacin in ventilated piglets with severe bronchopneumonia.

Anesthesiology 2002; 97: 199-206



Hebynansepsbl: npenoTspalleHne HehPOTOKCUYHOCTU
aMUKaLMHA U NPeononeHne Pe3NCTEHTHOCT
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Hebynansepbl: NpeaoTBpaLleHe HePPOTOKCUYHOCTU
aMUKaLMHA U NPeononeHne Pe3NCTEHTHOCT
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Hebynansepbl: NpeaoTBpaLleHe HePPOTOKCUYHOCTU
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Hebynansepbl: NpeaoTBpaLleHe HePPOTOKCUYHOCTU
aMUKaLMHA U NPeononeHne Pe3NCTEHTHOCT
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AMUKaUMH Yepes Hebynansep:
3aBVICMOCTb OOCTaB/IEHHOW O03bl OT TUNa

Hebynanaepa
Lung Dose Sputum Conc Amikacin
In Vitro % (ng/mL/mg) Excretion/Dose
Jet Neb Tk ] 6.5 £'9.5 1.9 1.2
Mesh 31+ 4 31+£35 38+ 1.6
PDDS hl£ 11 54 +71 6.4 +2




Hebynanlepbl: amvkaunH rnpv BAI]

6 OPUT, BAM (n=28)

- [lobaBneHue K B/B Tepanuun

e 400 Mr 2 paza/cyT 7-14 cyT

* Hebynamsep C BUOPUPYIOLLIEN MKPOMOPUCTON MEMBPaHOW
- PDDS (VMN)

e CneunasibHO NPUrOTOBEHHBIVM aMmKaLyHa cynb@aTt 125
MI/MJ1 CO cbasiaHCMPOBaHHbIM PH 1 OCMONAPHOCTLIO A1
NHranauni

Luyt C-E...Chastre J et al. PK and lung delivery of PDDS-aerolized amikacin in intubated and MV pts with NP. Crit Care 2009; 13:R200



Hebynanaepbl: ammkauyH npy BAI

6 OPUT, BAM (n=28)

e BAJI Ha 3-1 OeHb

e OnpeneneHne KOHLUEHTpauum aMmmkauyHa B anmTeninm
nerkmx (epithelial lining fluid) 1 cbIBOPOTKE KPOBW

e Jlerkne: 976,1 (135,7-16127,6) MKr/M/

* CbiBopoTka: 0,9 (1,62-1,73) MKr/mn

Luyt C-E...Chastre J et al. PK and lung delivery of PDDS-aerolized amikacin in intubated and MV pts with NP. Crit Care 2009; 13:R200



Hebynanaepbl: ammkauyH npy BAI
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| 0-kpaTHOe npeBbiweHne MIMK90 aAs Pseudomonas aeruginosa

Luyt C-E...Chastre | et al. PK and lung delivery of PDDS-aerolized amikacin in intubated and MV pts with NP. Crit Care 2009; 13:R200



BIIMAHUE UHITANALUUN AMUKALWUHA HA QOOEKTUBHOCTDL JIEMEHUA
BEHTUNATOP-ACCOLWUPOBAHHOWU NHEBMOHWUN U BEHTUIIATOP-
ACCOLUMUPOBAHHOIO TPAXEOBPOHXUTA, BbI3BAHHbIX MOJIMPESUCTEHTHOW
rPAMOTPUUATENbHOWN ®TOPON: CPABHUTEJIbHOE UCCJIEQOBAHUE

[1BYLIEHTPOBOE MPOCMEKTUBHOE C PETPOCMEKTUBHBIM KOHTPOIEM, N=50
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1 UeHTtp: KB 67, Xupyprundeckoe OPUT, o
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KOUTEPNN BKJTHOUEHUA



KOUTEPNN BKJTHOUEHUA

® |ICKYCCTBEHHAs BEHTUNALMA NEerknx B TedeHne 48 yacoB 1 bonee,



KOUTEPNN BKJTHOUEHUA

NCKYCCTBEHHAA BEHTUNALMS JIEMKMX B TedeHne 48 yacoB 1 bonee,
THOMHbIM CEKPET NpW acrnmpauym mn3 TPpaxeobpOHXVaSIbHOro [OepeBa,
KOTOPbII MOSABWICA HEe paHee, 4eM 4epe3d 4epe3 48 4acoB rocse

NHTYDALIN TPaxXewN,



KOUTEPNN BKJTHOUEHUA

® |ICKYCCTBEHHAA BEHTUNALMSA JIEMKMX B TedeHme 48 4yacoB 1 Dosiee,

® [HOMHbI CEKPET MNpW acnupauym mns TPaxeobpOHXVasIbHOro [OepeBa,
KOTOPbII MOSABWICA HEe paHee, 4eM 4epe3d 4epe3 48 4acoB rocse
NHTYDALIN TPaxXewN,

® MpepgnosiaraeMblnt UM MNOOTBEPXKAEHHbIN MOJIMPE3NCTEHTHDIW
rpamMoTpuLaTeNbHbI BO3OYAUTENIb UHMEKUMN OblXaTESIbHbIX MYyTEWN:
PE3UCTEHTHOCTbL K OCHOBHbIM KJjlacCaM aHTUMUKPODHbLIX MpenaparTos,
KpomMe KonmctumeTtata HaTtpua (uedanocropuHam -1V nokoneHun,
UmnpomaiokcaumnHy, neBodiiokcaynHy, MEPOMEHEMY, VMUMNEHEMY/

LMiacTaTtuHy, JOPUNeHeMy, reHTaMULMHY 1 aMnKauyHy ).



KPUTEPUIN NCKTKOYEHNS



KPUTEPUIN NCKTKOYEHNS

® OEepPEMEHHOCTD,



KPUTEPUIN NCKTKOYEHNS

® OEepPEMEHHOCTD,

® BO3pacT MeHee 18 ner,



KPUTEPUIN NCKTKOYEHNS

® OEepPEMEHHOCTD,
® BO3pacT MeHee 18 ner,

® BHeOOIbHNYHAA MHEBMOHUS,



KoUTEPUIN NCKITIOHEHNS

OEepPEMEHHOCTD,

BO3pacT mMeHee 18 JNieT,

BHEOO/IbHNYHAA MHEBMOHWS,

ASIIEPrNYECKME peakUn Ha WCCneoyeMbii aHTUMUKPOOHbIVM npenapar B

dHaAMHESE,



KoUTEPUIN NCKITIOHEHNS

OEepPEMEHHOCTD,

BO3pacT mMeHee 18 JNieT,

BHEOO/IbHNYHAA MHEBMOHWS,

ASIIEPrNYECKME peakUn Ha WCCneoyeMbii aHTUMUKPOOHbIVM npenapar B
aHaMHe3e,

naumeHTbl C 3aboneBaHuaMun, 3aTPYOHAKRLWMMN OLEHKY J1eYeHUd
(TYOepKkynie3, OpoHXoaKTaTndeckass 60e3Hb, pak J1erkoro M MetacTtasbl

OMNyXOJIeN B NIErKune),



KoUTEPUIN NCKITIOHEHNS

OEepPEMEHHOCTD,

BO3pacT mMeHee 18 JNieT,

BHEOO/IbHNYHAA MHEBMOHWS,

ASIIEPrNYECKME peakUn Ha WCCneoyeMbii aHTUMUKPOOHbIVM npenapar B
aHaMHe3e,

naumeHTbl C 3aboneBaHuaMun, 3aTPYOHAKRLWMMN OLEHKY J1eYeHUd
(TYOepKkynie3, OpoHXoaKTaTndeckass 60e3Hb, pak J1erkoro M MetacTtasbl
OMNyXOJIeN B NIErKune),

oXungaemass NPOOOJIXKUTENIbHOCTb XW3HW MeHee 24 4acoB,
COMYTCTBYKOLLME HEU3NEYMMbIE XPOHWUYECKME 3abosieBaHUA B CTagun

eKoMMneHcaLmm



KOHEYHbIE TOYKW MCCieaoBaHNA



KOHEYHbIE TOYKW MCCieaoBaHNA

® OLleHKa KNIMHMYeckoro addekTa (no wkane CPIS) Ha 7-e cyTKu,



KOHEYHbIE TOYKW MCCieaoBaHNA

® OLleHKa KNIMHMYeckoro addekTa (no wkane CPIS) Ha 7-e cyTKu,

® OLEHKA MUKPOBMOIOMMYECKOrO addeKkTa Ha 3-1 1 7-e CYTKA |



KOHEYHbIE TOYKW MCCieaoBaHNA

® OLleHKa KNIMHMYeckoro addekTa (no wkane CPIS) Ha 7-e cyTKu,
® OLEHKA MUKPOBMOIOMMYECKOrO addeKkTa Ha 3-1 1 7-e CYTKA |

® OLeHKA CTeneHn N xapakTepa DPOHXMAIBHOM CEKPEeLM Ha 3-U N 7-€ CYTKU,



KOHEYHbIE TOYKW MCCieaoBaHNA

oLeHKa KinHun4eckoro adpdekta (no wkane CPIS) Ha 7-e cyTKu,
OLIEHKA MUKPOBUOSIOTNYECKOTO adpdekTa Ha 3-1 N 7/-€ CYTKU |
OLEHKA CTEMNEeHM N xapakrepa BpoHXMaIbHOW CEKPELIMN Ha 3- 1 /-€ CYTKWU,

OLEeHKa YacToTbl peunamsos BAIT,



KOHEYHbIE TOYKW MCCieaoBaHNA

oLeHKa KinHun4eckoro adpdekta (no wkane CPIS) Ha 7-e cyTKu,

OLIEHKA MUKPOBUOSIOTNYECKOTO adpdekTa Ha 3-1 N 7/-€ CYTKU |

OLEHKA CTEMNEeHM N xapakrepa BpoHXMaIbHOW CEKPELIMN Ha 3- 1 /-€ CYTKWU,
OLEeHKa YacToTbl peunamsos BAIT,

OLEeHKa 4aCcTOTbl MODOYHbBIX 3NIEKTOB.



UcxoaHble XapaKTepuctTmkKum rpynmn mccinenoBaHus

pynnbl MHranaumAa ammkaumHa (n=25) KoHTposnb p
(n=25)
Noka3aTenu
[Mon1: My>XUMHbI/XKEHWMUHBI (Y% YXEHLLMH) 17/8 (32%) 15/10 (40%) 0,483
BospacT, rogbl 49 (41;65) 55 (45;74) 0,060
Macca Tena, Kr 76,5 (72,0;87,8) 78,3 (71,0;88,3) 0,897
SOFA, 6annbi 3 (2;6) 5 (3;7) 0,205
SIRS, 6annbl 3(2;3,5) 2(1;2) 0,034
CPIS, 6annbl 8 (6,5;10) 8 (6;9) 0,360
1-u Bo36ygutenn*, KOE/mn 107 (106;108) 108 (107;108) 0,093
MINK amukauuHa gna 1-ro 16 (4;16) 16 (16;16) 0,083
Bo36yautenAa, mr/n
2-un so3oyautenb, KOE/mn 104 (HeT pocTa;1065) 107 (102;108) 0,065
MINK amukauuHa gna 2-ro 8 (4;16) 8 (4;16) 0,563
Bo3b6yautenAa, mr/n
XapakTep MOKpPOTbI CNU3NCTO-rHoMHaA (CNU3NCTOo- CNU3NCTO-rHOMHaA 0,897
rHOMHaA; rHOMHaA) (cnu3ucro-rHonHan;
rHOMHan)
KonnyectBo MOKpPOTbI MHOro (yMepeHHO;MHOro) MHOro (MHOro;MHOro) 0,082
C-peakTuBHbIN 6€0K, Mr/n 157 (79;270) 189 (141;249) 0,356
JlenkoumnTbl, ThIC/MKJT 9,3 (12,6;15,2) 12,5 (9,0;16,0) 0,992
TemnepaTtypa Tena makcumanbHaa, rpag 37,2(36,7;38,0) 37,0(37,0;37,5) 0,609
C
TpomboumnTbl, ThIC/MKJT 168 (123;265) 245 (147;341) 0,162
KpeaTUHUH, MKMONbL/J 84 (60;184) 110 (80;131) 0,342
BunnpybunH, Mkmosns/n 18 (12;37) 11 (8;20) 0,095




MukpobHbIN Nemnsax A0 HavaAa Tepanuu

AMUKAUKVH MHranauuu, aens O

BK ebsiells

B Acine:
“IE.col

M Pscudomonas
_IF. mirab

Kourpons, pcue 0

M <lebs ella
W Acinet
[CIvzsa

p=0,255

AW .Apoweuknin, H.A.Pesenos, 1.A.MaHgenb 1 coaBT AHECTE3NOI0MNS 1 peaHnmaTonorng 2018; Nei




NHraasumsa aMmkaumHa:
6pOHXUAABHDBIM CeKpeT

B AMykauuH
B KoHTpons

p=0,016 | .-

10,07

F A

HacrTorsl

5,07

2,57

CNV3NCTanA CIU3NUCTO- rHOWHaA
TrHOWHAA

Xapakrep MOKpPOTbl 3 CYTKMU

AW .Apoweuknin, H.A.Pesenos, 1.A.MaHgenb 1 coaBT AHECTE3NOI0MNS 1 peaHnmaTonorng 2018; Nei



NHraasumsa aMmkaumHa:
6pOHXMAAbHbBIN CEKPET

p<0,001 = B AMukauuH

B KoHTpons

Yacrorsl

i

YMEPEHHO MHOTO bpoHxoppes

Konuuyecrso MOKpPOTbI 3 CYTKMU

AW .Apoweuknin, H.A.Pesenos, 1.A.MaHgenb 1 coaBT AHECTE3NOI0MNS 1 peaHnmaTonorng 2018; Nei



NHraAsumsa aMmkaumHa:
3paAUKALMA BO3OYAUTEAS
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Mukpobuonoruueckuit pe3ynbrar 7 CYTKU

B AMukaumH
B KoHTpons

AMMKaALUH:
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Abstract

Objective: To evaluate the efficacy and safety of inhaled tobramycin (TOBI) in the treatment of ventilator-associated
pneumonia (VAP) in a randomized, double-blind pilot study.

Patients and Methods: Ten patients from a cohort of 108 mechanically ventilated patients with documented clinical and
bacteriological evidence of VAP caused by Pseudomonas aeruginosa or Acinetobacter spp. in the surgical and trauma
intensive care units of a university teaching hospital were randomized to receive either TOBI (n = 5) or intravenous
tobramycin (TOBRA; n = 5). The two groups were similar in their Acute Physiology and Chronic Health Evaluation
(APACHE) score, Clinical Pulmonary Infection Score (CPIS), and Multiple Organ Dysfunction Score (MODS) prior to
randomization. The primary outcome measure was resolution of pneumonia. The CPIS and MODS were used as objective
indicators of clinical progress.

Results: All TOBI patients had clinical resolution of VAP. Two TOBRA patients were considered failures. One had
deterioration in MODS, and the other had doubling of his serum creatinine concentration. The patients treated with TOBI
may have had more ventilator-free days than those receiving TOBRA, but the difference was not statistically significant
owing to the small sample size (24 + 3 vs. 14 + 13 days; p = 0.12).

Conclusion: Aerosolized tobramycin for the treatment of VAP appeared safe and effective in this pilot study. A larger study
is warranted to determine if aerosolized tobramycin will lead to better outcomes than intravenous tobramycin when used
for the treatment of VAP.
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[pynna 4yBcTBMT WwWTaMmoB [ pynna noAMpe3UCTEHTHbIX LUTAaMMOB

(n=122) (n = 43) P Value

Cure of VAP at day 14, overall 81/122 (66.4%) 29/43 (67.4%)

Cure of VAP caused by P. aeruginosa 72/113 (64%) 19/32 (59.3%) 0.654

Cure of VAP caused by A. baumannil 9/9 (100%) 10/11 (91%) 0.353
Persisting VAP at day 14, n (%)

VAP caused by P. aeruginosa 21/113 (19%) 10/32 (31%) 0.122

VAP caused by A. baumannii 0/9 0/11

VAP caused by superinfection at day 14, n (%) 16/122 (13%) 2/43 (6%) 0.126

Per-treatment death, n (%) 4/122 (3%) 2/43 (5%) 0.679
Recurrence of VAP after day 14, n (%)

VAP caused by P. aeruginosa 11/113 (10%) 6/32 (26%) 0.162

VAP caused by A. baumannii 1/8 (11%) 0/11 (0)

VAP caused by superinfection after day 14, n(%) 8/122 (6.6%) 4/43 (9%) 0.551

Duration of MV after inclusion, media (IQR) 8 (2-21) 15 (6-24) 0.031

Duration of MV, median (IQR) 18 (12-33) 38 (23-54) <0.001

Length of stay in ICU, median (IQR) 25 (16-46) 54 (32-73) <0.001

All-cause ICU mortality 28 (23%) 7 (16%) 0.357

Lu Q ...Rouby JJ et al. Efficacy of high-dose nebulized and iv colistin in VAP caused by MDR P.aeruginosa and Acinetobacter baumannii. Anesthesiology 2012;
117(6): 1335-47
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Management of Adults With Hospital-acquired and
Ventilator-associated Pneumonia: 2016 Clinical Practice
Guidelines by the Infectious Diseases Society of America
and the American Thoracic Society
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(P i i Lo ROLE OF INHALED ANTIBIOTIC THERAPY

XIV. Should Patients With VAP Due to Gram-Negative Bacilli Be Treated
With a Combination of Inhaled and Systemic Antibiotics, or Systemic
Antibiotics Alone?

Recommendation

1. For patients with VAP due to gram-negative bacilli that are
susceptible to only aminoglycosides or polymyxins (colistin
or polymyxin B), we suggest both inhaled and systemic anti-
biotics, rather than systemic antibiotics alone (weak recom-
mendation, very low-quality evidence).

Values and Preferences: This recommendation places a high
value on achieving clinical cure and survival; it places a lower
value on burden and cost.

Remarks: It is reasonable to consider adjunctive inhaled anti-
biotic therapy as a treatment of last resort for patients who are
not responding to intravenous antibiotics alone, whether the
infecting organism is or is not multidrug resistant (MDR).
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value on achieving clinical cure and survival; it places a lower
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not responding to intravenous antibiotics alone, whether the
infecting organism is or is not multidrug resistant (MDR).




Kakon NHraiauMoOHHbI aHTUOMOTUK
nyduwle: meta-aHanma 15 Hosabpsa 2018

d
Compared with Control Risk Ratio (95% Crl)
Amikacin —Or— 0.95(0.75, 1.2)
Colistin —O— 12(10,14)
Tobramycin : > ] 1.7(11,2.7)
07 1 3
Compared with Amikacin Risk Ratio (95% Crl)
Control — 1.1 (0.85, 1.3)
Colistin O 1.3(0.98,1.7)
Tobramycin < I 18(1.1, 3)
08 1 3
Compared with Colistin Risk Ratio (95% Crl)
Control —o— 0.82(0.71,0.97)
Amikacin —0—1 0.78 (0.60, 1.0)
Tobramycin | = ' 14{0.89,23) suisie cwme, Critical Care
05 1 3
T Aerosolized antibiotics for ventilator- @

associated pneumonia: a pairwise and
Bayesian network meta-analysis

eng X)L WlaHe , Landang Che . Wen L, Song-Min Yng . Jhi-Hua Lhan’ 330 Hua+ao >hen “



00 02 04 06 08 1.0

KakoW NHraTAUMOHHbBIV aHTUOUNOTUIK
nydwe: meta-aHasim3 15 Hosabps 2018

[ ] Worst treatment
]
= l
B Best treatment
— ]
Control Amikacin Colistin Tobramycin
:;‘;l:;!:;t{:;;tlr;w, ‘S‘)‘::Ci:ﬁwx Crtica Care
Aerosolized antibiotics for ventilator- @

associated pneumonia: a pairwise and
Bayesian network meta-analysis

seng XU\ Lrla He |, uanaing Che', wen L', Song-#in Yng', Zh-Hua than’ a1d Hua+ao shen ~



VIHrangummn: «6es TpyodbI» |



Hebyansep 6e3 BEHTUNALUNN

ooooooo
aaaaaaa




Hebynansep 1 camMmapix: Kak”?




Hebvnanzep 1 H - KaK?

—

(—rT1
L J
A / -
Position 1 7 —
) 12
T / ‘ 10 I
,./-/ & N
o Position 3 5 “®
L~ (a
i e
ke \5\ 6
~ - n
— <
« |
PR | 1
: |
I
I .
2 2 ‘
@
Figure 1 = -
Ao Ao macku/ B macke/
YBAQKHUTEASA AO YTEUKMU MOCAE YTEYKM

White CC, 2013. Bronchodilator delivery during simulated pediatric noninvasive ventilation. Respiratory Care. Published ahead of print February 5, 2013, doi:
10.4187/respcare.02171
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