YOGUN BAKIM HASTASINDA
ANTIBIYOTIK KULLANIMI




Antibiyotik Duyarhilik Sonugclari Yeterli mi?

Farmakokinetik Uygulanan ilaca vicudun etkisi
Farmakodinamik Uygulanan ilacin vicuda etkisi

Pharmacokinetics Pharmacodynamics

Time course of drug Concentration-effect
concentration in the body relationship

Drug concentration Drug concentration _ Clinical
Dose ) & ] > g ) ) Effect
in blood at target site outcomes




Farmakodinamik

Minimal Inhibitdér Konsantrasyon (MIK):
® [nvitro belirlenir
® Statik bir parametredir
® Qlduricu etkiyi gbstermez
® 18-24 saat sonundaki durumu gosterir

® Antibiyotik sonrasi etkiyi gostermez



Concentration

C...-MIC or Peak:MIC

/ AUC:MIC

0000 00000000000000000000000 ‘ e MIC

Time (hours)

Aslil etkiyl gosteren serbest ilac!

Proteine baglanma Etkin konsantrasyon ﬂ



Florokinolonlar
Aminoglikozitler
Metronidazol
Telitromisin

Daptomisin

Q/D

Penisilinler
Sefalosporinler
Aztreonam
Karbapenemler
Vankomisin
Eritromisin
Klaritromisin
Linezolid
Tigesiklin
Doksisiklin
Klindamisin

Florokinolonlar
Vankomisin
Tigesiklin
Aminoglikozitler
Azitromisin
Linezolid
Tetrasiklinler
Q/D




EITIEVIGRCIEL NN SrA FD PARAMETRELER
C.../ MIK
T/ MIK

C__:MIC or Peak:MIC AUC / MIK
AUC:MIC

Concentration

C..-MIC
!

'

Time (hours)



Yogun Bakim Hastasinda Fk Degisiklikler

0.693 X Vd

Ty = CL

Klirens arttikga AB yari omru azalir

Dagilim hacmi arttikca AB yari omru uzar

Yogun Bakim Hastasinda hem Vd hem Klirens Degisir



Hidrofilik Antibiyotikler Lipofilik Antibiyotikler

Dusuk Vvd
Bobrekten eliminasyon

Yuksek Vd
KC'den eliminasyon

Vv A 4

Artmis Vd — Degismeyen Vd

Artmis / azalmis klirens KRITIK Artmis / azalmis klirens

Azalmis intersitisyel HASTA Degismeyen intersitisyel
penetrasyon penetrasyon

Aminoglikozitler
Beta-laktamlar
Linezolid

Kinolonlar
Makrolidler

Glikopeptidler
Kolistin
Daptomisin

Linkozamidler
Tigesiklin




Dagilim Hacmi (Vd) Artar:
Kapiller kacak
Vazodilatasyon
Hipoalbuminemi
Mekanik ventilasyon
Cerrahi drenler
Yanik
Plazmaferez vb.

Agresif sivi tdv.

>

Hidrofilik ilaclarin plazma
dlzeyi duser

Lipofilik ilaclarin plazma

duzeyi degismez




Yogun Bakim Hastasinda Fk Degisiklikler

Klirens Artar
Hiperdinamik Sok
Inotrop ajanlar
Cerrahi hastalar
Travma hastalari
Yanik

Klirens Azalir
Hipodinamik Sok
Organ yetmezlikleri
Dahili hastalar

Hidrofilik ilaglarin plazma
duzeyi duser

Hidrofilik ilaglarin plazma
dlzeyi artar




Yogun Bakim Hastasinda Fk Degisiklikler

Klirens Artar
Hiperdinamik Sok
Inotrop ajanlar
Cerrahi hastalar
Travma hastalari
Yanik

Klirens Azalir
Hipodinamik Sok
Organ yetmezlikleri
Dahili hastalar

Hidrofilik ilaglarin plazma
duzeyi duser

Hidrofilik ilaglarin plazma
dlzeyi artar




Fluid
shifts

Administer more
frequent doses

(Higher daily dose)

Use continuous or
extended infusions to
maximise T>MIC
especially against
organisms with high
MIC

Beta-lactams

Renal

dysfunction

Decrease dose
to avoid
toxicity

HYDROPHILIC
ANTIBIOTICS

PK/PD index

Aminoglycosides

For initial dosing, use the
maximum dose gentamicin &
tobramycin 7mg/kg daily and
for amikacin 20mg/kg daily.

Adjust dose based on TDM
and susceptibility data aiming
for Cmax/MIC 10

Renal

dysfunction

TDM for
aminoglycosides-
extend dose interval
to every 36-48hours

in renal dysfunction

TDM for
vancomycin-
monitor trough
levels

Fluid 1 CO
shifts

1 Vvd

]

Dose at 30-40mg/kg/day

||

Adjust dose based on TDM
Aiming for trough vancomycin
levels of 15-20 mg/L

Continuous infusion may be
useful to achieve target levels



Lincosamides

Hepatic

dysfunction

Decrease dose

of clindamycin
& lincomycin in
hepatic failure

Decrease dose
of lincomycin in
renal
impairment

LIPOPHILIC

ANTIBIOTICS

T>MIC AUC/MIC
PK/PD index

! |

Use high doses (eg,
ciprofloxacin 400mg
every 8 hours in normal
renal function)

Aim to achieve AUC/MIC

125 for Gram negatives,
and 30 for Gram positive
organisms

Fluoroquinolones

Renal

dysfunction

| CL

Decrease dose of
ciprofloxacin,
levofloxacin and

gatifloxacin.

Note: In renal
failure,
ciprofloxacin
displays increased
hepatic and
transintestinal CL




Hipoalbuminemi

Serbest ila¢g konsantrasyonu artar, Etki ?7??
Klirens artmis ise AB cabuk tukenir:
Seftriakson: %95 proteine baglanir
YBU hastasinda Vd %100, klirens %90 artmis

J Antimicrob Chemother 2001; 47:421— 429

Klirens azalmis ise toksik etkiler artar

Dokuya Ulagsma

Doku konsantrasyonlari degisir

Mikrovaskuler degisiklikler (vazokonst/vazodil), doku odemi vb



MIK Faktord

Direncli/duyarlihgi azalmis mikroorganizmalarla infeksiyon

Fd hedeflere (AUC/ MIK, C,../MIK, T/MIK) ulasmak zor

max

Dogru Veri Eksikligi

Bireyler arasi farkhliklar ¢gok

Ayni bireyde farkli donemde farkl degisiklikler

llac duizey takibi zorlugu, Fd hedeflerin takip edilememesi
Kritik hasta grubunun ila¢ calismalarinda az yer almasi
Direnc¢ onleyici konsantrasyon

Kombinasyon tedavilerinin etkisi



Monte Carlo Simulasyon Testi (MCS)
Kisiler arasi farmakokinetik farkliliklari simule ederek

Crae T ve AUC

tahmin etmeye yarayan matematik modelleme yontemidir.

Hedef (FD) Degerlere Ulasma Olasiligi (PTA)

Degisen MIK degerlerine karsilik konsantrasyon-zaman egrisinde

hedeflenen FD degerlere ulasabilme olasilig:



BETA-LAKTAM ANTIBIYOTIKLER

SURE BAGIMLI OLDURUCULER:
v Konsantrasyondan bagimsiz etki
v' PBP acilasyonu anlik degil Zaman icerisinde gerceklesir !
v T/ MIK tim beta-laktamlarda ayni degil
Statik etki:

Penisilin %30, Sefalospoirinler %40, Karbapenemler %20
Sidal etki:

Penisilin %50, Sefalosporinler %60-70, Karbapenemler %40



Beta-laktamlarin Surekli Inflizyonu
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Minimum Inhibitory Concentration (pg/mil)

Piperacillin-tazobactam

30-minute intermittent infusion of 4.5 g g6h
4-hour prolonged infusion of 4.5 g g6h
Continuous infusion of 18 g g24h

Pharmacotherapy 2007;11:1490-97



TZP duyarli P. aeruginosa Clin Infect Dis 2007;44(3):357-63

TZP 4-6 x 3.375 0.5-1 saat infuzyon vs 3 x 3.375 4 saat infuzyon

Overall
n=19
14-day mortality: 11.9%
Median LOS (range)?: 20 (3-159) days

APACHE Il <17 APACHE 11 217

APACHE Il <17 APACHE Il 217
n=115 T R : n=79
14-day mortality®: 5.2% Difference in 14 day mortality: P = .001 { 14-day mortality®: 21.5%
Median LOS (range)®?: Difference in median LOS: P=.02 | Median LOS (range)®:

18 (3-159)days | T 27.5 (3-131) days

[
PR R

Extended Infusion
n =61
14-day mortality: 6.6%
Median LOS (range)?:
18 (4-159) days

Intermittent Infusion
n=>54
14-day mortality: 3.7%
Median LOS (range)?:
18 (3-144) days

Difference in 14 day mortality: P = .5
Difference in median LOS: P = .5

Extended Infusion
n =41
14-day mortality®: 12.2%
Median LOS (range)®°:
21 (3-98) days

Intermittent Infusion
n=38
14-day mortality®: 31.6%
Median LOS (range)®°:
38 (6-131) days

Difference in 14 day mortality: P = .04
Difference in median LOS: P = .02




Cok merkezli, retrospektif calisma
YBU, Farkli Gram (-) patojenler
TZP aralikl infuzyon vs surekli inflzyon

Sag kalimda 3 gun uzama, yatis suresinde kisalma
Pharmacotherapy 2011;31:767-75

Prospektif, HKP calismasi

Doz araliginin %70’i boyunca duzey olgumu
MIK’in altina diiserse doz artirimi

Sag kalimda uzama, yatis suresinde kisalma

Eur Resp J 2009;34:394-400



Meta-analiz sonuclarti:

Beta-laktamlarin uzamis infuzyonunun klinik faydasi YOK!!!

Crit Care Med 2009;37:2071-8
BMC Infect Dis 2011:11:8
Lancet Infect Dis 2005;5:581-9

Calismalar hafif seyirli hasta gruplarinda
Farkli antibiyotikler bir arada degerlendirilmis

Aralikli infuzyon yapilan hastalara daha yuksek doz AB verilmis



Hasta secimi onemli!
Agir hastalar antibiyotige daha c¢ok ihtiyac duyar!

Granulositlerin oldurme kapasitesi:
1-2 log10 CFU/gram/gun

Bakteri miktari AB olan ihtiyac

Antimicrob Agents Chemother 2011;55:2693-5



CLINICAL PRACTICE INVITED ARTICLE

Ellie J. C. Goldstein, Section Editor

Clinical Outcomes With Extended or
Continuous Versus Short-term Intravenous

Infusion of Carbapenems and Piperacillin/
Tazobactam: A Systematic Review and
Meta-analysis

Matthew E. Falagas,"?* Giannoula S. Tansarli,' Kazuro lkawa,® and Konstantinos Z. Vardakas'-?

Metaanaliz: 14 calisma 1229 hasta

Karbapenem ve TZP

Inflizyon siiresi: uzamis (>3 saat) veya surekli (24 saat)
vs kisa (20-60 dk)

Clinical Infectious Diseases 2013;56(2):272—-82



Mortalite:

Extended or continuous
Deaths

Short-term

Total Deaths Total

Risk Ratio

Weight M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

Esterly 2010
Itabashi 2007
Lodise 2007
Patel 2009

Wang 2009
Subtotal (95% Cl)

67
42
18
102
70

15
314

"
7
9

14
5
0

54
29
24
92
59

15
273

17.1%
11.7%
10.9%
20.7%

7.6%

68.0%

0.59 [0.25,1.35)
1.18(0.53, 2.64)
0.15(0.02,1.07)
0.58 (0.26,1.28)
0.67[0.18, 2.40)

Not estimable
0.63 [0.41, 0.95]

———

Total events

46

Heterogeneity: Chi*=4.54, df=4 (P=0.34); F=12%
Test for overall effect Z=2.18 (P=0.03)

1.1.2 Continuous vs shu@
CaTuln k] 4?

Ialll oo

Lau 2006

Lorente 2009
Qkimoto 2009
Roberts 2010

Sakka 2007
Subtotal (95% Cl)

130
37
25

8

10
257

0.10(0.01,1.73)
0.34[0.04,3.21)
0.71[0.33,1.51]
Not estimable
Not estimable

0.50 [0.05, 4.67)
0.50 [0.26, 0.96]

Total events

Heterogeneity, Chi*=2.18, df=3 (P = 0.54); F=0%

10

Test for overall effect: Z= 2.07 (P = 0.04)

Total (95% CI)

571

100.0%

0.59[0.41,0.83]

.

Total events

Heterogeneity. Chi*= 6.84, df= 8 (P = 0.55); F= 0%

44

Test for overall effect Z=2.97 (P=0.003)

Test for subaroun differences: Chi*= 0.32, df=1(P=0.57). F=0%

70

0.002 0.1 1 10 500
Against short-term  Against extend/continuous




Short-term
Deaths Total

Extended or continuous
_Sludyorsubgionr~. __ Deaths Total

Risk Ratio
Weight M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

1.2.1 Carbapenems
ESW 1

Itabashi 2007
Okimoto 2009
Sakka 2007

Wang 2009
Subtotal (95% CI)

42
18
25
10
15
110

29
24
25
10
15
103

11.7%
10.9%

1.18[0.53, 2.64]
0.15[0.02, 1.07]

Not estimable
0.50 [0.05, 4.67]

Not estimable
0.66 [0.34, 1.30]

28%

25.3%

-

—_— 4

Total events
Heterogeneity: Chi*=4.27, df =2 (P=0.12); F=53%
Test for overall effect Z=1.20 (P = 0.23)

1.2.2 Piperacilllmtamh@
Lau 2006

Lodise 2007

Lorente 2009 37

Patel 2009 70

Roberts 2010 8
Subtotal (95% Cl) 394

47
130
102

010([0.01,1.73]
0.34 [0.04, 3.21)
0.58 [0.26, 1.28]
0.71[0.33, 1.51)
0.67[0.19, 2.40)

Not estimable
0.55 [0.34, 0.89]

Total events 22
Heterogeneity. Chi*=2.11,df=4 (P=0.72), F=0%
Test for overall effect: Z= 2.44 (P = 0.01)

1.2.3 Carbapenems or Pipiperacillinﬂazoh@

67
67

Dow ZO0TT &
Subtotal (95% CI)

0.59 [0.25, 1.35]
0.59 [0.25, 1.35]

Toial evenis ]
Heterogeneity. Not applicahle
Test for overall effect Z=1.25(F=0.21)

571

0.59 [0.41, 0.83]

g

Total (95% Cl)

Dttt 44
Heterogeneity: Chi*= 6.84, df=8 (P = 0.55), F=0%
Test for overall effect. Z=2.97 (P =0.003)

Test for subaroup differences: Chi*= 019, df=2(P=091). F=0%

70

0.002 0.1 10 500
Against short-term  Against extendicontinuous




CLINICAL PRACTICE INVITED ARTICLE

Ellie J. C. Goldstein, Section Editor

Clinical Outcomes With Extended or
Continuous Versus Short-term Intravenous

Infusion of Carbapenems and Piperacillin/
Tazobactam: A Systematic Review and
Meta-analysis

Matthew E. Falagas,”?? Giannoula S. Tansarli,' Kazuro lkawa,® and Konstantinos Z. Vardakas'?

Pnomoni tdv. basart:
225 hasta, kisa vs uzamisg/surekli infuzyon
RR = 0.50 (95% CI, 0.26-0.96)



Klinik yanit ?

Extended or continuous Short-term Risk Ratio Risk Ratio
_SkadyUT SUDgTODP~~__ Success Total Success [otal Weight M-H, Random, 95% CI M-H, Random, 95% CI
(_1.1.1 Carbapenems )

Lore 38 42 28 47 11.5% 1.52[1.18, 1.96] —
Okimoto 2009 20 25 19 25 101% 1.05[0.78, 1.41] —p—
Wang 2009 15 15 15 15 171% 1.00[0.88,1.13]
Subtotal (95% CI) 82 87 38.™% 1.16 [0.82, 1.65] -L-
Total events 73 bl

Heterogeneity: Tau®= 0.08; Chi#= 15.20, df= 2 (P = 0.0005); F= 87%
Test for overall effect: Z= 0.84 (P = 0.40)

1.1.2 Piperacillin/ tazobactam

BuckZ00T 8 12 8 12 43% 1.00[0.57, 1.76] —
Grant 2002 44 47 42 51 161% 1.14[0.98,1.32) -

Lau 2006 70 81 76 86 17.5% 0.98[0.87,1.10] e B
Lorente 2009 33 37 26 46 10.7% 1.58[1.20, 2.08] ——
Roberts 2010 8 8 8 8 128% 1.00[0.80, 1.25] -
Subtotal (95% Cl) 185 203 61.3% 1.11 [0.95, 1.31] L 3
Total events 163 TG0

Heterogeneity: Tau®=0.02; Chi*=11.99,df=4 (P=0.02); F=67%

Test for overall effect: Z=1.28 (P = 0.20)

Total (95% CI) 267 290 100.0% 1.13 [0.99, 1.28] L 3
Tolalevents 236 222

Heterogeneity: Tau®= 0.02; Chi*= 23.97, df=7 (P=0.001); F=71% 012 0:5 1 12 %

Test for overall effect Z= 1.76 (P = 0.08)
Test for subaroup differences: Chi*=0.05, df=1 (P=0.82), F=0%

Favshorterm Favextended/continuous




MAJOR ARTICLE

Continuous Infusion of Beta-Lactam Antibiotics

in Severe Sepsis: A Multicenter Double-Blind,
Randomized Controlled Trial

Joel M. Dulhunty,' Jason A. Roberts,' Joshua S. Davis,? Steven A. R. Webb,® Rinaldo Bellomo,* Charles Gomersall,®
Charudatt Shirwadkar.® Glenn M. Eastwood,* John Myburgh,” David L. Paterson,® and Jeffrey Lipman'

Clinical Infectious Diseases 2013;56(2):236—44

Prospektif, cok merkezli (5 YBU), cift kor, RKC

TZP, TIK-Klav, Meropenem
Septik sok gelisen 60 hasta: 30 hasta infuzyon, 30 hasta bolus

Tedavinin 3. ve 4. gunlerinde serum plato duzeyleri olgulmus

Hedef: MIK (izerinde konsantrasyon elde etme !



Table 4. Study Endpoints by Treatment Group

Intervention
Endpoint Group Control Group

P

Plasma antibiotic 18 (81.8%)? 6 (28.6%)?
concentration >MIC

Clinical cure (test of 23 (76.7%) 15 (50.0%)
cure date)

Clinical cure (test of 21 (70.0%) 13 (43.3%)
cure date with
treatment exclusions)

Clinical cure (last day 9 (30.0%) 6 (20.0%)
of blinding)

Time to clinical 11 (6.75-24.25)° 16.5 (7-28)°
resolution (days)

Time to resolution of 6 (2.5-22.5)° 5 (3-27)°
CRP (days)

ICU length of stay 7.5 (4-12) 9 (5-14.25)
(postrandomization)

|CU-free days
All 19.5 (12.75-24)
ICU survivors 20.5 (16-24)1
ICU survival 93.3%)
90.0%)

75-22)
12.75-22)¢
86.7%)

(
(
8 (
7 80.0%)

7 (.
8 (
6 (
4

Hospital survival




Randomization
status

—1Cl
2B
() Cl-censored
> |B-censored

I | [
40 60 80 100

Days after randomization




Hangisi Daha lyi ?

Uzamis Infiizyon vs Sirekli Infliizyon

MIK 1!
MIK yiiksek ise sirekli inflizyon
MIK dusiik ise fark yok

\



Personelin egitimi

Bir damar yolunun bu ise ayrilmasi

llacin stabilitesi

Crit Care Clin 27 (2011) 77-93

Table 1

Room temperature and refrigerator stability of commonly used beta-lactam antibiotics

Room Temperature

Refrigerated (d)

Antibiotic Concentration (h) (25°C) (4°C-5°C)
Ampicillin <30 mg/mL 8 3
Cefepime <280 mg/mL 24 7
Ceftazidime 20 mg/mL 24 7
Ceftriaxone 100 mg/mL 72 10
Doripenem 20 mg/mL 24 10
Imipenem 5 mg/mL 4 1
Meropenem 20 mg/mL 4 1
Nafcillin 40 mg/mL 24 4
Oxacillin 100 mg/mL 24 3
Penicillin G 500,000 units/mL 24 7
Piperacillin-tazobactam 20 mg/mL 24 7




KINOLON GRUBU ANTIBIYOTIKLER

Konsantrasyona bagli etki gosterirler: C
AUC/MIK klinik yanitla korele

IMIK

max

Siprofloksasin AUC/MIK
>125 ise mikrobiyolojik yanit: %86 klinik yanit: %82
<125 ise mikrobiyolojik yanit: %26 klinik yanit: %42

Antimicrob Agents Chemother 1993; 37: 1073-81.

Siprofloksasin klirensi yas ve kreatinin klirensi ile iligkili
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Br J Clin Pharm 2012;75(1):180-5




International Journal of Antimicrobial Agents 32 (2008) 505-510

Contents lists available at ScienceDirect

Antimicrobial
Agents

International Journal of Antimicrobial Agents

|
journal homepage: http://www.elsevier.com/locate/ijantimicag
L]

=

Ciprofloxacin use in critically ill patients: pharmacokinetic
and pharmacodynamic approaches

Jean-Marie Conil?-P, Bernard Georges?:P, Anne de Lussy?, Dalia Khachman<©9, Thierry Seguin?,
Stéphanie Ruiz?, Pierre Cougot?, Olivier FourcadeP, Georges Houin¢, Sylvie Saivinb-¢*

70 YBU hasta

800 mg/gun siprofloksasin

MIK = 1 olan suslarda; %10 olguda C, . /MIK > 8
AUC/MIK: 42.0 + 36

Hastalar arasi farkllik fazla

Duzey takibi yapilarak veriimeli



Optimizing ciprofloxacin dosing in intensive care unit patients through
the use of population pharmacokinetic-pharmacodynamic analysis
and Monte Carlo simulations

Dalia Khachman'-3, Jean-Marie Conil%>, Bernard Georges“?>, Sylvie Saivin3>, Georges Houin3,
Pierre-Louis Toutainl2 and Celine M. Laffont1.2*

J Antimicrob Chemother 2011; 66: 1798—-1809

YBU, 102 hasta, P. aeruginosa, A. baumannii

=
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FProbability

Levofloxacin Clinical Outcome
Probability of a Successful Outcome

JAMA 1998:279(2):125-9

1.00

0.80

080 ™ Urinary Tract Infections
0.70 Pulmonary Infections
0.60

0.50

0.40 Bkin & Soft Tissue Infections
0.30

0.20 Patient n = 134; ?. Fatients Failed

0.10 O Breakpoint=12.2

0.00 : ' : : :

20 30
Peak/MIC Ratio

Probability of Organism
Persistence

0.00

J Infect Dis 2004,;189(9):1590-97

m— AUC/MIC > &7 === AUC/MIC <87
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AMINOGLIKOZID GRUBU ANTIBIYOTIKLER

Etkiyi belirleyen: AUC/MIK
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Yan Etki: Nefrotoksisite

AGA'ler glomerullerden filtre olur
Proksimal renal tubuler epitel hucrelerine aktif transportla girer

Aktif transport doygunluga ulasabilen ozelliktedir:

Gunde tek doz verilmeli !

- Concurrent vancomycin use S i Concument vancomycin use

S

—®— No vancomycin use - & - Vancomycin use
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50 100 150
Daily AUC, mg x h

Probability of no nephrotoxicity o

Time, days



Dagilim hacmi ve Cre,; AGA duzeyini belirler

Mutlaka vicut agirligina gore doz hesaplanmali

Obez Hastalar;
Cogunlukla ¢alisma disinda tutulan grup
Dagilim hacmi artar (kiloyla orantili degil!), Cre,,degismez
Aminoglikozid doz hesabi agirhgi:
ADHA = ideal VA + 0.4 (Aktlel VA- ideal VA)

Yanik Hastalari;

Birinci faz: Dagilim hacmi ve Cre,, azalir

Ikinci faz: (48.saat-haftalar) Dagihm hacmi ve Cre, artar
Duzey takibi ile AGA verilmeli.

Travma Hastalari;

Geng, hiperdinamik hastalar

Dagilim hacmi ve Cre,, genellikle artar
Duzey takibi ile yuksek dozda AGA verilmeli.




v' Direncli bakteri infeksiyonlarinda

v Glnde tek seferde

v’ Hastaya gore (V,, Cre, ) doz ve aralik ayarlanarak
v Dlzey takibi yapilarak

v Yedi glinden kisa kullanilabilir

v Inhalasyonla verilebilir???



VANKOMISIN

Sure Bagimli Antibiyotik: Stirekli Inflizyon?
Etkiyi belirleyen: AUC/MIK, 2400 olmal!

191 YBU hastasindan elde edilen veriler, MCS ile uyarlanmis
Vankomisin klirensi yas ve Cre,, ile iligkili
Farkli yastan farkli Cre,, hasta gruplari degerlendirilmis:

65 yas ve 60 ml/dk sinir alinarak 4 grup olusturulmus

Br J Clin Pharmacol, 2010;70(2):201-12



Br J Clin Pharmacol, 2010;70(2):201-12

S. aureus VISA

ative fraction of response (%)

Cumulative fraction of response (%)

Vancomycin daily dog ¥aily dosage (g)

< 65 yas, Cre, \ ,qefe ulagsma olasiligi :% 33
= 65 yas, Cre,, < yr lle hedefe ulasma olasiligr: % 95

%90 ulasabilmek icin gerekli doz:
< 65 yas, Cre = 60 ml/dk 2000 mg/gun Cre,, > 120 ml/dk 4000 mg/gun
2 65 yas Cre,, < 60 ml/dk 1750 mg/gun Cre,, > 120 mil/dk 3000 mg/gun
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Factors associated with inadequate early vancomycin levels in critically ill
patients treated with continuous infusion

].J. De Waele?*, 1. Danneels?, P. Depuydt?, ]J. Decruyenaere?, M. Bourgeois®, E. Hoste 2

YBU’de takip edilen 126 hasta

< 65kg 1000mg, = 65 kg 1500mg yukleme

2000 mg/gun surekli infuzyon

48. ve 72. saatte vankomisin plato duzeyi olcumu
Hedef: = 15 mg/L (AUC/MIK>350)

Hedefe ulasamama nedenleri arastiriimis



- - . Int J Antimicrob Agents 2013 article i
Ortalama Vankomisin Diizeyi

2.9un:19.32+6.12mg/L  3.gun: 21.08 = 7.11 mg/L

100

D
o

m Loading dose =15mg/kg
u Loading dose <15mg/kg

Percentage of patients reaching target

* P=0.006
#* P=().052

Day 2 * Day 3 **

Table 3
Factors associated with adequate early vancomycin levels.

OR (95% CI)

Age (per year) 1.038 (1.012-1.064)
Sex (female) 4.221(1.638-10.880)
Serum creatinine at start of vancomycin (per mg/dL) 7.071(2.001-24.994)
Temperature at start of vancomycin (per °C) 0.528 (0.340-0.820)

Loading dose lower than recommended in VDP 0.399 (0.182-0.872)




ANTIMICROBIAL AGENTS AND CHEMOTHERAPY, June 2011, p. 2704-2709 Vol. 55, No. 6
0066-4804/11/$12.00 doi:10.1128/AAC.01708-10
Copyright © 2011, American Society for Microbiology. All Rights Reserved.

Vancomycin Dosing in Critically Ill Patients: Robust Methods for
Improved Continuous-Infusion Regimens"

Jason A. Roberts,'* Fabio Silvio Taccone,”> Andrew A. Udy,1 Jean-Louis Vincent,”
Frédérique Jacobs,® and Jeffrey Lipman®

YBU, 206 septik eriskin hasta verileri, MCS ile uyarlanmis
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YUkleme dozu? Cre,100 ml/dk/1.73 m? idame dozu?




SONUC:
yukleme dozu kiloya gore (15-35 mg/kg)
iIdame kreatinin klirensine gore (30-35 mg/kg/gun)

surekli infuzyonla verilmeli !
Plato duzeyleri 16.6-20 mg/L tutulmali
Obezler, yaslilar, renal replasman tedavisi alanlar DIKKAT!!

Nefrotoksisite ?7?77?
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Initial vancomycin trough value, mg/L Clin Infect Dis 2009;49(4):507-14




'POLIMIKSIN E (KOLISTIN) |

30 komponenetten (Kolistin A ve Kolistin B agirlikta) olusur

Kolistin methanasulfonat (CMS) kolistine donusur (aktif metabolit)

Etkinligi belirleyen Fd parametreler ? PK/PD yeni anlasiliyor!
CMS'’nin surekli kolistine dontsuyor olmasi olcimu zorlastirir
Proteine baglanma, Kolistin A ve B icin farkli: Aktif ila¢ duzeyi?

Konsantrasyon bagimli etki, AUC/MIK etkiyi belirliyor

Oldirlict etki gec basliyor

Mutlaka yukleme yapilmali!



Kolistin Uygulamasi:

1 x 300 mg yukleme dozunun ardindan

Cre,, >70 mi/dk

Crey, 50- 70 ml/dk
Cre,, 30-50 ml/dk
Cre,, 10-30 ml/dk
CAPD
Diyaliz

intratekal

3 x 150-300 mg
2 X 150 mg

2 x 125 mg

2 X175 mg

1 x 150 mg

2 X 75 mg

10 mg /gun



SOLUNUM YOLUYLAANTIBIYOTIK UYGULAMASI

*Purulent secretions
*Multidrug-resistant organisms [MDRO]
*MDRO growth

*Planktonic?

*Biofilm?

!

*Oral secretions e, ~ Aerosolized|| Systemic
+107 bacteria/mL Antibiotics || Antibiotics

R

endotracheal tube VAP
v BN *Purulent secretions

in alveoli with MDRO
+>10* bacteria/mL*

Biofilm lining




Balgamda, ekstraseluler sivida yuksek konsantrasyon

Kanda ¢ok dusuk-dusuk konsantrasyon
Yuksek etki dusuk yan etki

KiISTIK FIBROZIS:
Gentamisin

Amikasin

Lipozomal amikasin

Tobramisin*

Aztreonam lizin*

Gentamisin
Amikasin
Sisomisin

Sefuroksim

Seftazidim

Vankomisin

Kolistin



INHALASYON TEDAVISINDE SORUNLAR

Cihaza bagl ozellikler: llaca Bagli Ozellikler:
Mekanik ventilasyonun sekli Partikul boyutu
Nebulizerin ozellikleri Yagda ¢ozunurluk
Nebulizerin hacmi Solusyonun akigkanligi
Tidal volumun etkisi PH degeri
Nemlendirmenin etkisi Osmolalitesi

Yuzey gerilimi



Profilaksi:

1950-2005, 8 calisma, 1877 hasta
Gentamisin, tobramisin, polimiksin, seftazidim
VIP insidansi azaliyor: OR: 0.49 (CIl.:0.32-0.76)
Mortaliteye etkisi YOK,

P.aeruginosa ile kolonizasyon azalmis: OR:0.51 (CI:0.30-0.86)

» Calismalar eski, farkli cihazlar, konsantrasyonlar, yontemler
» Solunum sisteminde AB konsantrasyonu?
» Direnc gelisimine etki??
» Basari kriter?

(ventilatorsuz gun sayisi, IV AB kullaniminda azalma)
» Rehberlerde oneri yok



Cok sayida gozlemsel, randomize olmayan kontrollu ¢alisma:
Klinik yanit daha iyi
Mortaliteye etki:yok
Sistemik antibiyotik kullaniminda azalma?

Randomize kontrollu calismalar:

Amikasin vs Plasebo, IV antibiyotik ihtiyacinda azalma (P=0.02)
Am J Respir Crit Care Med 2007;175:A326.

Gentamisin +/- Vankomisin vs Plasebo
Klinik iyilesme, IV AB ihtiyacinda azalma,

Ventilator suresinde kisalma, bakteri yukunde azalma
Crit Care Med 2008;36:2008-13.



VAT; MRSA
3 x 120 mg vankomisin, 5 hasta

Klinik ve bakteriyolojik eradikasyon
Am J Respir Crit Care Med 2003;167(7):A604.

IV AB + (Kolistimetat sodyum vs Plasebo)
Klinik yanit: %51 vs %53.1 (P=0.84)

Mikrobiyolojik yanit: %60.9 vs%38.2 (P=0.03)
J Antimicrob Chemother 2010; 65(12):2645-9.

Rehber (IDSA/ATS) Onerisi (2005):
Aerosolize AB'nin tedavide etkili olduguna dair yeterli kanit yok
Direncli morg. infeksiyonlarda tedaviye yardimci olabilir.



VENTILATOR ILISKILI TRAKEOBRONSIT (VAT)

VIP gelisme sikligini azaltiyor
Sistemik AB kullanimini azaltiyor
Direncli morg. secilimini azaltiyor

Standart tani kriterleri henuz yok
Calismalari degerlendirmek zor!

Rehberlere girmesi kuvvetle muhtemel !!!
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