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Antibiyotik Tedavisi

Agir sepsis(1C) veya septik sok(1B)
tanisindan sonraki ilk 1 saat icinde
baslanmasi hedef olmalidir

AgIr sepsis veya septik sokta oncelik damar
yolu ve sivi resusitasyonu olmalidir



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

Objective: To determine the prevalence and impact on mortal-
ity of delays in initiation of effective antimicrobial therapy from
initial onset of recurrent/persistent hypotension of septic shock.

Design: A retrospective cohort study performed between July
1989 and June 2004.

Setting: Fourteen intensive care units (four medical, four sur-
gical, six mixed medical/surgical) and ten hospitals (four aca-
demic, six community) in Canada and the United States.

Patients: Medical records of 2,731 adult patients with sepiic
shock.

Interventions: None.

Measurements and Main Results: The main outcome measure
was survival to hospital discharge. Among the 2,154 septic shock
patients (78.9% total) who received effective antimicrobial ther-
apy only after the onset of recurrent or persistent hypotension, a
strong relationship between the delay in effective antimicrobial
initiation and in-hospital mortality was noted (adjusted odds ratio
1.119 [per hour delay], 95% confidence interval 1.103-1.136, p <
L0001). Administration of an antimicrobial effective for isolated or
suspected pathoaens within the first hour of documented hypo-

tension was associated with a survival rate of 79.9%. Each hour
of delay in antimicrobial administration over the ensuing 6 hrs
was associated with an average decrease in survival of 7.6%. By
the second hour after onset of persistent/recurrent hypotension,
in-hospital mortality rate was significantly increased relative to
receiving therapy within the first hour (odds ratio 1.67; 95%
confidence interval, 1.12-2.48). In multivariate analysis (including
Acute Physiology and Chronic Health Evaluation Il score and
therapeutic variables), time to initiation of effective antimicrobial
therapy was the single strongest predictor of outcome. Median
time to effective antimicrobial therapy was 6 hrs (25-75th per-
centile, 2.0-15.0 hrs).

Conclusions: Effective antimicrobial administration within the
first hour of documented hypotension was associated with in-
creased survival to hospital discharge in adult patients with
septic shock. Despite a progressive increase in mortality rate with
increasing delays, only 50% of septic shock patients received
effective antimicrobial therapy within 6 hrs of documented hypo-
tension. (Crit Care Med 2006; 34:1589-1596)
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Antibiyotik Tedavisi — Ne Zaman?

2731 septik soklu hasta

Yas 62.7£16.4, %54.3 erkek

APACHE Il 26+8.6

%58.1 toplum kokenli enfeksiyon
Dokumante enfeksiyon %77.9
Drotrecogin-alfa 91 hastada kullaniimis
Dusuk doz steroid 657 hastada kullaniimis

Kaynak kontrolu 1068 hastada(acik cerrahi ya
da perkutan drenaj)

Kumar A et al. Crit Care Med 2006



Table 1. Chronic comorbidities of patients with septic shock

5

Acquired immune deficiency syndrome (1993 CDC criterna) 1.4
Acute or chronic lymphoma 3.7
Acute or chronic leukemia‘multiple myeloma 6.8
Metastatic solid cancer a.1
Immunosuppressive chemaotherapy or long-term steroid 15.4

therapy (=10 mg prednisone equivalent daily)
Neutropenia (<< cells/pL) 6.8
Liver failure (biopsy-proven cirrhosis, documented variceal T4

hemorrhage or portal hypertension, hepatic ascites, or

encephalopathy)
New York Heart Association class IV heart failure 4.8
COPD (medication or oxyvgen requiring) 9.0
Chronic renal failure {serum creatinine >=1.5 upper limit 14.9

of normal)
Chronic dialysis dependence 7.4
Diabetes mellitus (medication dependent) 16.1
Diabetes mellitus (insulin dependent) 8.3
Alcohol abuse 13.8
Elective surgery 15.1
Emergency surgerv/trauma .7

CDC, Centers for Disease Control and Prevention; COPD, chronic obstructive pulmonary disease.



Table 2. Clinical site infections

Mao. % Total
Lung 1016 372
Intraabdominal 801 293
Bowel perforation/peritonitis 226 83
Postoperative bowel perforation/anastomotic i) 24
dehiscence
Spontaneous bacterial peritonitis Hi 1.8
Other peritonitis 18 0.7
Intraabdominal abscess 44 1.6
Cholecystitis 4 1.5
Ascending cholangitis 43 1.6
Ischemic bowel/bowel infarction 166 6.1
Clostridium difficile enterocolitis'toxic 47 1.7
megacolon
Genitourinary 243 10.7
Skin and soft tissue 197 7.2
Mecrotizing soft tissue infections 74 2.7
Cellulitis 46 1.7
Operative wound infection 22 0.8
Soft tissue abscess 20 0.7
Decubitus ulcer 16 0.6
Dabetic lower extremity ulcer/cellulitis 13 0.5
Surgical site infection 31 1.1
Central nervous system infection (meningitis/ 20 0.7
abscess)
Intravascular catheter infection 100 3.7
Primarv bloodstream infection (bacteremia 120 4.4
without identifiable source)
Systernically disseminated infection (including hE 2.1
veast and tuberculosis)
Septic arthritis 21 0.8
Mediastinitis 15 0.5
Other 50 2.1




Table 3. Suspected primary microbiologic pathogens in septic shock

Pathogen Mo. of Patients 04 Total
Gram-negative organisms 930 47.9
Escherichia coli 435 224
flebsiefla species 131 6.7
Pseudomonas aeruginosa 115 5.9
Enterobacter species B0 4.1
Haemophifus influenzae 44 2.2
Profeus species 25 1.2
Acinetfobacfer species 21 1.1
Serrafia species 20 1.0
Stenotrophomonas malfophila 16 0.8
Morganella morganii 14 0.7
Cifrobacter species 13 0.7
Neisserita meningifidis i 0.3
Burkholderia cepacia 3 0.2
Haemophifus parainfuenzae 3 0.2
Other Gram-negative bacilli 8 0.4
Gram-positive organisms 731 383
Staphylococcus aureus 302 15.6
Sfreplococcls prRELImMoriae 170 5.8
Streptococcus faecalis T 4.0
Group A Sirepfococcns species 649 3.6
Other B-hemolytic streptococci 43 2.2
Viridans sfreptococci a7 1.9
Streptococcus faeciumn 29 15
Baciflus species a 0.3
Corynebacterium jeijkeium 5 0.3
Staphylococcus lugdurnensis 1 0.3
Yeast/fungi 160 B.2
Candida albicans a1 4.7
Candida glabrata 18 0.9
Aspergilfus/Mucor species 14 0.7
Blastomyces species 10 0.5
Candida tropicalis 4 0.2
Candida parapsilosis 4 0.2
Candida brusef 3 0.2
Cryptococcis neoformans 1 0.1
Histoplasma species 1 0.1
Other unidentified yeast 13 0.6
Anaerobes 69 3.6
Clostridivm difficile A6 24
Bacteroides fragilis 15 0.8
Other clostridia a8 0.4
Legionefia species 8 0.4
Mycobacteriunm fuberculosis 11 0.6




Antibiyotik Tedavisi — Ne Zaman?

2731 hastada mortalite %56.2

19 hasta olum oncesi etkili antibiyotik
almamis

558 hasta hipotansiyon oncesi eftkili
antibiyotik almis

2154 hasta hipotansiyon basladiktan sonra
etkili antibiyotik almis ve mortalite %58



Antibiyotik Tedavisi — Ne Zaman?
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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.



Antibiyotik Tedavisi — Ne Zaman?

Hipotansiyon sonrasi etkili antibiyotik-sagkalim

-llk 30 dk. %82.7
-lkinci 30 dk.  %77.2
-6. saatte %42

Hipotansiyon sonrasi etkili antibiyotik icin gecen
zaman

-Ortanca 6 saat

-Ortalama Ortalama 13.51+0.45 saat



Antibiyotik Tedavisi — Ne Zaman?
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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 inferval. An increased risk of death
is already present by the second hour after hypatension onset (compared with the first hour after
hypotension). The risk of death continues to climb, though, to =36 hrs after hypotension onset.

Ik 1 saate gore 2.
saatte etkili AB
verilmesi, hastane Iici
mortalite oranini
artiriyor(OR 1.67;
%95 ClI, 1.12-2.48)
Etkili antibiyotige
kadar gegen zaman
lle prognoz arasinda
guclu iligki
mevcut(p<0.0001)
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Figure 3. Relationship of antimicrobial delay to hospital mortality in major subgroups expressed as
adjusted odds ratio of death per hour delay. Bars represent 95% confidence intervals. All major
subgroups demonstrate a highly significant increase in mortality risk with increasing delays in
administration of effective antimicrobial therapy following onset of sepsis-associated hypotension. For
the overall group, mortality risk increases approsimately 12% every hour relative to the nsk in the
previous hour. p < 0001 for all subgroups. Culfure +, culture-positive infections; culffure —,
culture-negative nfections; bacferemia +, bacteremic nfections; bacferemia —, nonbacteremic
infections; cormmunify. community-acquired infections; mosocomual, nosocomial infections; gram +,
infections caused by Gram stain positive coccy; gram —, infections caused by Gram-negative bacilli;
fungal, fungal infections; respiratory, all infections of the respiratory tract including pneumonia and
empyema; urinary fract, all infections of the urinary tract including pyvelonephntis (with or without
obstruction) and perinephric abscesses but exclusive of infections of the reproductive tract; infra-
abdominal, all infections localized to the intraabdominal space including peritorutis. cholangitis,
cholecystitis, intraabdominal abscess, ischemic bowel, etc.; skinfoff fissue, soft tissue infections of
skin, fascia. or skeletal muscle excluding surgical wound infections.



Sepsis — Zamaninda Tedavi

2005-2006, ABD

Acil servise basvuran, agir sepsis veya septik
sok tanisi alan 261 erigskin hasta

Triyajdan antibiyotik verilene kadar gecgen
ortanca sure 119 dk.

Triyajdan uygun antibiyotik verilene kadar
gecen surenin mortalite uzerine etkisi:

< 1 saat ise mortalite %19.5

> 1 saat ise mortalite %33.2, p=0.02

Gaieski DF et al. Crit Care Med 2010



Ampirik Tedavi Secimi

Ampirik tedavi hastanin durumu ve lokal
antibiyotik duyarliliklarina gore tum olasi
etkenleri kapsamalidir

Kombinasyon tedavisi (Beta-laktam =+
Aminoglikozid veya Florokinolon)
-AgIr sepsisli notropenik hastalar(2B)
-Acinetobacter spp., Pseudomonas spp.(2B)

S. pneumoniae’nin neden oldugu bakteriyemi
ve septik sok: Beta-laktam + makrolid(2B)



Ampirik Tedavi Secimi

Kombinasyon 3-5 gun surdurulmeli ve daha
sonra de-eskalasyon

Kritik hastalarda kombinasyon yararli
-Yuksek direnc oranlari
-Ampirik tedavinin uygunlugu
kombinasyonda daha yuksek



Kan Dolasimi Enfeksiyonu — Yeterl
Antibiyotik Tedavisi

1997-1999

4913 YBU hastasi

492(%10) hastada kan dolasimi enfeksiyonu
Mortalite %38.4(189 hasta)

Yeterli AB tedavisi mortalitesi  %28.4 ..,

2 4
It

Yetersiz AB tedavisi mortalitesi %61.9 ::

OR 2.18, p<0.001 F L.

Yetersiz AB tedavisi mortalite icin bag|m3|z risk
faktoru (AOR 6.86, p<0.001)

Ibrahim EH et al. Chest 2000




ATS HKP Klavuzu-2005
Ted aVi Ya k|a§| m |(tUm pnomoniler icin:hafif-orta-agir)

o Erken ve risk faktoru yok

-Seftriakson

-Levofloksasin, Moksifloksasin, Siprofloksasin
-Ampisilin-Sulbaktam
-Ertapenem

0 Geg veya risk faktoru var



Empiric Antibiotic Therapy for HAP

HAP, VAP or HCAP Suspected
(All Disease Severity)
Late Onset { >5 days) or Risk Factors for

Multi-cdrug Resistant (MDR) Pathogens
{Table 2)

NO Yes

Broad Spectrum
Antibiotic Therapy

Limited Spectrum

Antibiotic Therapy For MDR Pathogens

{Tables 4 & 5)

(Table 3)




Toplum Kokenli IA Enfeksiyon

Hafif-orta siddette: perfore veya abselesmis
apendisit ve diger enfeksiyonlar

Monoterapi:
-Sefoksitin
-Ertapenem
-Moksifloksasin
-Tigesiklin
-Tikarsilin-Klavulanik asit

Solomkin JS et al. Clin Infect Dis 2010



Toplum Kokenli IA Enfeksiyon

Halfif-orta siddette: perfore veya abselesmis

apendisit ve diger enfeksiyonlar

Kombinasyon tedavisi:

Metronidazol ile birlikte biri -Sefazolin

-Sefuro
-Seftria
-Sefota

KSIM
KSON

KSIMm

-Siprofloksasin
-Levofloksasin

Solomkin JS et al. Clin Infect Dis 2010



Toplum Kokenli A Enfeksiyon

(WSES Klavuzu - 2013)

Ekstrabiliyer

GSBL icin risk faktoru yok ve stabil hasta
-Amoksisilin-Klavulanat IV veya
Siprofloksasin IV + Metronidazol IV

GSBL icin risk faktoru var(Stabil)
-Ertapenem
-Tigesiklin

Kritik hasta(GSBL icin risk faktoru yok)
-Piperasilin/tazobaktam

Sartelli M et al. W J Emergency Surgery 2013



Saglik Bakimi lle lligkili IA Enfeksiyon

Ampirik tedavide lokal mikrobiyolojik veriler
kullaniimahdir(A-11)

Aminoglikozidler veya kolistin gerekebilir(B-I11)
De-eskalasyon yapilmalidir(B-I1I1)

Kulturde Candida spp. uremisse antifungal
tedavi(B-IIl)

Ampirik olarak enterokoklar kapsanmali
Supheli veya kanitlanmis MRSA enfeksiyonu
icin Vankomisin(A-I1l)

Solomkin JS et al. Clin Infect Dis 2010



ATS Klavuzu-2005

R|Sk Fa ktorle” (Direncli bakterilerle karsilasma riski)
0 Son 90 gun icinde antibiyotik tedavisi

0 Hastanede kalis suresinin 25 gun
o Toplumda veya unitede yuksek direng oranlari

o HCAP icin risk faktorleri

-Son 90 gun iginde 22 gun hastanede yatis
-Bakimevinde veya uzun sureli bakim tnitesinde kalma
-Evde infUzyon tedavisi(antibiyotikleri kapsayan)

-30 gun iginde kronik diyaliz

-Evde yara bakimi

-Aile icinde direncli bakteri

o Immunsipresif hastalik ve/veya tedavi



Kriterlerin Performansi

Fransa, YBU'’ye yatis sirasinda tarama
Nazal, rektal ve ETA

CID (kolonizasyon veya enfeksiyon)
625 hastanin 83(%13)'u CID

CID igin bagimsiz risk faktorleri
-Onceden AB kullanimi
-Bakimevinde yasamak
-Onceden hastaneye yatis

ATS/IDSA kriterlert
-Duyarlilik %89, Ozgullik %39
-NPV %96, PPV %19

Nseir S et al. Clin Microbiol Infect 2009



Surveyans Kulturler

ETA (haftada bir kez alindiginda) kulturlerinin
rehberlik ettigi baslangi¢ antibiyotik tedavisi %85

yeterli
Jung B et al. Intensive Care Med 2009

ETA(haftada iki kez alindiginda) kulturlerinin
rehberlik ettigi baslangic antibiyotik tedavisi %95

yeterli
Michel F et al. Chest 2005

Tanidan 1-3 gun once alinan kulturlerle(ETA
veya BAL), tani sirasinda alinan kulturler
arasinda benzerlik zayif(0.63)

Sanders KM etal. J Crit Care 2008



Surveyans Kulturleri

Entubasyonun ilk gunu alinan kulturun degerti, 2
gunde bir alinan surveyans kulturlerine gore gec
donem pnomoni etkenini tahmin etmede daha
dusuk

Gursel G et al. Scand J Infect Dis 2010

VIP tanisi 6ncesi ETA kultirinde P.aeruginosa,
A.baumannii veya MRSA Uremisse dikkate

alinmali
Joseph NM et al. Int J Infect Dis 2010



Molekuler Tani Yontemleri

Etkenin hizli saptanmasi
-Uygun tedavi ve de-eskalasyon

Kan dolasimi enfeksiyonlarinin tanisi
Etkenin direnc profilinin belirlenmesi

Arnold HM et al. Semin Respir Crit Care Med 2011
Ecker DJ et al. Expert Rev Mol Diagn 2010



Uludag Universitesi Tip Fakultesi Hastanesi
14 Mayis 2012 ve 07 Kasim 2012

Nozokomiyal sepsis tanisi alan 67 hastadan
toplam 78 sepsis atagina ait ornek

Kan kulturu ile ayni anda, ayni venden 3 ml
kan EDTA’l tupe alindi

+4 C’de ve en gec¢ 3 gun icinde DNA
ekstraksiyonu

Ding F et al. Minerva Anesthesiol 2015



Sepsis ataklarinda kan kultiru ve PCR sonuglarinin uyumu

*kont: Kontaminasyon **Cl: Guven aralig

Kan kiltiiri pozitif

Kan kiltiri negatif

Kan kiltardg kont*

Toplam

35 (%44,9)

PCR pozitif 20 (%25,6) 15 (%19,2)
PCR negatif 5 (%6,4) 33 (%42,3) 4 (%5,1) 42 (%53,8)
PCR kont* - 1 (%1,3) - 1 (%1,3)

Toplam 25 (%32) 49 (%62,9) 4 (%5,1) 78 (%100)

Kapa degeri: 0,445 ( p<0,001)

Genel uyum orani; 20+33/78: %67,9

(%95 CI** %58-78)

PCR’In pozitif kan kultiru ile uyumu: 20/25: %80

(%95 CI** %71-89)

PCR’In negatif kan kilttrd ile uyumu: 33/49: %67,3

(%95 CI** %57-78)




Kan kultiru ve PCR’1n 1zole edilen mikroorganizmalar bazinda uyumu

*kont: kontaminasyon, **Cl: guven araligi

Kan kiilturi pozitif Kan kiiltirii negatif Kan kultart kont* Toplam
PCR pozitif 19 33 - 52
PCR negatif 8 33 4 45
PCR kont* - 1 - 1
Toplam 27 67 4 98

Kapa degeri: 0,160 p=0,072

PCR’In kan kulttru ile genel uyumu: 19+33/98: %53 (%95 CI** %43-63)

PCR’In pozitif kan kalttra ile uyumu: 19/27: % 70,3 (%95 CI** %61-79)

PCR’in negatif kan kalturd ile uyumu: 33/67: % 49,2 (%95 CI** %39-59)




PCR sonuglarina gore sepsis ataklarinda yapilabilecek tedavi degisiklikleri

* Hastanemizde yogun bakim hastalarindan dretilen Acinetobacter baumanni suslarinin buyuk kismi kolistin disindaki
antibiyotiklere diren¢ gostermektedir.

** Hastanemizde yatan hastalarin gogunda 6zellikle de katetere bagli enfeksiyonlardan izole edilen KNS’lerin gogu metisiline
direncli suslar olmaktadir.

Antifungal degistirilebilir (n:1)

Aspergillus fumigatus sonucu 6grenildikten sonra flukonazol kesilip fungizon baslanabilirdi (n:1).

Antibiyotik eklenebilir (n:2)

E.faecalis sonucunun 6gdrenilmesi ve hastada VRE 6kisu olmasi nedeniyle teikoplanin kesilip, daptomisin basglanabilirdi (n:1).

PCR ile Enterobacter cloacae/aerogenes sonucu 6grenildikten sonra sefepim baslanabilirdi (n:1).

Antibiyotik daha erken baglanabilir (n:7)

A. baumannii i¢in kolistin daha erken baslanabilirdi. Kan kultiriinde de A. baumannii tremis ancak hasta érnek alimindan 2 giin sonra kolistin baglanamadan

ex olmus (n:1).*

A. baumannii igin kolistin daha erken baslanabilirdi. Hastanin diger kiltirlerinde de sadece kolistsine duyarli A. baumannii Gremeleri olmus (n:2).*

KNS i¢in teikoplanin daha erken baslanabilirdi. Es zamanl kan kultirinde de metisiline direngli KNS Gremesi olmus (n:2).**

S. maltophilia igin trimetoprim/stilfometaksazol daha erken baslanabilirdi. Kan kdltirinde de S. maltophilia Gremesi olmus (n:2).




SeptiFast kullanilarak yapilan bazi calismalardaki kan kulturt ve

PCR pozititligi oranlart

Kan kaltara Kan kaltara Kan kaltard Kan kaltara
negatif pozitif pozitif negatif
PCR pozitif PCR negatif PCR pozitif PCR negatif
F. Bloos ve ark. 2010 %22 %3 %13 %62
M. Avolio ve ark. 2010 %7 %9 %21 %63
C. Dierkes ve ark. 2009 %14 %9 %14 %63
N.Mancini ve ark. 2008 %14 %1 %19 %66
A. Vince ve ark. 2008 %23 %10 %10 %57
Westh ve ark. 2009 %14 %3 %11 %72
E. Tschiedel ve ark. 2012 %13 %6 %11 %70




YBU — Fungal Infeksiyon — EPIC Il

1265 YBU — 75 llke

8 Mayis 2007

14414 hasta (13976 eriskin)
Infeksiyon orani %51

Infeksiyonu olan hastalarin %70’inde
dokumante infeksiyon mevcut

%19 fungal

Antifungal kullanim orani %16
Vincent JL etal. JAMA 2009



EPIC Il - Kandidemiler

14414 hasta
99 hastada kandidemi — 6.9/1000 hasta

61 hastada kandidemi, 38 hastada
polimikrobiyal

Candida albicans(70 hasta)
Kandidemilerde mortalite %42.6

Kett DH et al. Crit Care Med 2011



Risk Degerlendirme Stratejilert

1998-1999, Ispanya, 73 YBU
>18 yas, 7 gun yatis
Yatista ve haftada bir tarama kulturu

1669 hasta
-719 hastada kolonizasyon ve enfeksiyon yok

-883 hastada kolonizasyon
-97 hastada(%5.3) kanitlanmis 1K

Leon C etal. Crit Care Med 2006



Risk Degerlendirme Stratejileri

Bagimsiz risk faktorleri

-Cerrahi sonrasi YBU
-TPN

-Ciddi sepsis
-Kolonizasyon

Risk faktorlerinden “Kandida Skoru”

Skor >2.5 alindiginda
-Duyarliik %381
-Ozglllik %74

Leon C etal. Crit Care Med 2006



Kandida Skoru YBU’de Yararli mi?

36 Dabhili-Cerrahi YBU

2006-2007

1107 notropenik olmayan erigkin hasta
YBU yatis stresi =7 glin

Klinik, fungal surveyans kulturleri, BG, anti-
kandida Ab

215 hastada kolonizasyon veya IK yok
834 hastada kolonizasyon

58 IK(37 kandidemi, 19 peritonit, 1

endoftalmit, 1 kandidemi + peritonit
Leon C etal. Crit Care Med 2009




Kandida Skoru YBU’de Yararli mi?

CS<3 IK %23
CS=3 IK %13.8, p<0.001

CS=3 IK %8.5
CS=4 IK %16.8
CS=5 IK %23.6

Cl=25 IK %8.7
Cl<5 IK 9%3.9



ESCMID Kandida Tani Klavuzu-2012

Kandidemi
-Kan kulturu
-Mannan/anti-mannan
-BG

Invazif kandidiyaz
-Kankulturu
-BG



Kandida Skoru, Kolonizasyon
Indeksi ve Beta-Glukan

377 sepsisli hasta
YBU>5 glin, 95 hasta
Kan kulturu, CS, CI, BG

16(%16.8) kanitlanmis invazif fungal infeksiyon

14°u invazif kandidiyaz(13 kandidemi)
-13 BG(+)
-10CS =23
-1 Cl =5

Posteraro B et al. Critical Care 2011



Kandida Skoru, Kolonizasyon
Indeksi ve Beta-Glukan

BG -CS - Cl
PPV %/72.2-57.1-27.3
NPV %98.7 - 97.2 -91.7

BG+CS=3
Duyarlilik %100 (artiyor)
NPV %2100 (artiyor)
Ozgullik %83.5 (azaliyor)
PPV %51.8(azaliyor)

Posteraro B et al. Critical Care 2011



Kandidiyaz

Hangi hastalara ampirik antifungal verilmeli?

-AB tedavisine yanitsiz(3-7 gun)

-Kolonizasyon

-Risk faktorleri 21 (Batin cerrahisi-anastomoz
kacagl, pankreatit vd.)

-Hastanin durumunun ciddiyeti

-AgIr sepsis

Laboratuvar destegi
-3-p-Glukan
-Mannan/anti-mannan
-PZR
-Dusuk PCT duzeyi



Deeskalasyon Tedavi Yontemi

En uygun genis spektrum

lle hemen bagla : Enfeksiyon yeri
Daha sonra kiiltiir ve ve ciddiyeti
duyarlihiga goére _ Hastaya ait
spektrumu daralt(tedaviyi faktdrler
zayiflatmadan) LO ka I

Uygun doz - . ..
Uygun doz aralari epldemIYOlO]I ve

direnc oranlari

Optimum tedavi
Serum duizeyleri

Ilac etkilesimleri

Tedavi suresi




De-eskalasyon

Antibiyotik tedavisi gunluk olarak
degerlendiriimeli ve de-eskalasyon
yapiimalidir(1B)

De-eskalasyon hedefleri yeterli tedavinin
onune gecmemelidir



Sepsis - De-eskalasyon - Prognoz

493 calisma
RKC yok

Etkili ve guvenli olduguna dair yeterli kanit
yok

Silva BNG et al. Cochrane 2013



Sepsis ve Septik Sok
De-eskalasyon

Prospektif gozlemsel calisma
/12 sepsis veya septik soklu hasta
628 hasta degerlendirilebilmis
219(%34.9) hastada de-eskalasyon

Garnacho-Montero J et al. Intensive Care Med 2014



Sepsis ve Septik Sok
De-eskalasyon

Mortalite icin bagimsiz risk faktorleri
-Septik sok
-Kultur sonuclandiginda SOFA skoru
-Yetersiz ampirik antibiyotik tedavisi

De-eskalasyon mortalite agisindan
koruyucu(OR 0.58; %95 CI 0.36-0.93)

Garnacho-Montero J et al. Intensive Care Med 2014



Kombinasyon Tedavisi

Pseudomonas aeruginosa
Karbapenem direncli K.pneumoniae
Acinetobacter baumannii
Stenotrophomonas maltophilia



Pseudomonas aeruginosa - Bakteriyemiler

= Notropenik hastalarda mortalite %48

= Notropenik olmayan hastalarda %31
Wisplinghoff H et al. Clin Infect Dis 2003




47 calismanin alindigi meta-analiz(notropenik
hastalar)

Kombinasyon ile monoterapi arasinda olum
oranlari acisindan fark yok(Pseudomonas
enfeksiyonlari i¢cin gecerli)

Tedavi basarisizligi: Ayni beta-laktam icin fark
yok, farkli beta-laktam icin monoterapide daha
az

Tedavi basarisizligi-olum oranlari paralellik
gostermiyor

Bazi calismalarda olum oranlari yok

Paul M et al. British Medical Journal 2003



64 calismanin alindigi meta-analiz(bagisikligi
Kirllmamis hastalar)

Gram negatiflerin neden oldugu sepsis
olgularinda kombinasyon ile monoterapi
arasinda fark yok

Genel olarak kombinasyon rejimlerinde
nefrotoksisite daha sik

P.aeruginosa’nin neden oldugu sepsis icin
kombinasyon ile monoterapi arasinda fark yok

Calismalarin kalitesi yeterli degil

Paul M et al. British Medical Journal 2004



17 gram negatif bakteriyemi calismasi
Meta-analiz
P.aeruginosa icin kombinasyon yararl

Safdar N et al. Lancet Infect Dis 2004



305 hasta(1997-2002) — P. aeruginosa bakteriyemisi
64 hastada mortalite(%21)

Baslangigtaki uygun tedavi mortaliteyi anlamli olarak
azaltiyor(%17.8-30.7,p=0.018)

Kombinasyon tedavisi alanlarda baslangi¢ uygun
antibiyotik tedavisi anlamli olarak yuksek(%79.4-
65.5,p=0.011)

Kombinasyon oneriliyor

Micek ST et al. Antimicrob Agents Chemother 2005



P.aeruginosa Enfeksiyonlarinda Tedavi

Ciddi enfeksiyonlar
Beta-laktam + Aminoglikozid veya Kinolon

Komplike Olmayan USE
Monoterapi



KPC(+) K. pneumoniae -Tedavi

41 bakteriyemi

Ortanca yas 62(25-90)

KIKDE(%31.7), HKP(%24.4), USE(%17.1)
28 gunluk mortalite %39

Kombinasyon tedavisi(kesin tedavi olarak)
yasamin devami agisindan bagimsiz
koruyucu faktor (OR 0.07, p=0.02)

Qureshi Z et al. Antimicrob Agents Chemother 2010



KPC(+) K. pneumoniae -Tedavi

Kombinasyon — mortalite 2/15(%13.3)
Monoterapi — mortalite  11/19(%57.8), p=0.01

En sik kombinasyon
-Karbapenem + Kolistin
-Karbapenem + Tigesiklin

Qureshi Z et al. Antimicrob Agents Chemother 2010



KPC(+) K. pneumoniae - Tedavi

2010-2011, CM(3), Italya
125 Kan Dolasimi Enfeksiyonu — KPC-Kp
30 gunluk mortalite %41.6

Monoterapide(tigesiklin, kolistin, gentamisin)
mortalite %54.3

Kombinasyonda(2 veya 3 AB) mortalite %34.1,
pP=0.02

Tumbarello M et al. Clin Infect Dis 2012



KPC(+) K. pneumoniae - Tedavi

2010-2013, CM(5), Italya, KPC-Kp
447 Bakteriyemi
214 Bakteriyemi ile seyretmeyen enfeksiyon

In vitro etkili 2 ilac kombinasyonu ile daha diisik
mortalite(OR, 0.52)

Meropenem MIK < 8 mg/L ise, meropenem
iceren kombinasyonlarda daha yuksek sagkalim

Tumbarello M et al. J Antimicrob Chemother 2015



OXA-48(+) Enterobacteriaceae

36 Kan Dolasimi Enfeksiyonu, KDE
26 K.pneumoniae
28.gun mortalitesi %50

Kolistin iceren kombinasyonlarda mortalite
daha az(p<0.001)

Balkan Il et al. Int J Infect Dis 2014



KD-K.pneumoniae

2009-2010, CM(19), Yunanistan
127 hasta(39 KIKDE, 35 VIP)

Kolistin direnci %20
Tigesiklin direnci %33
Gentamisin direnci %21
Amikasin direncl %64
14. gun mortalitesi %23.5
Klinik yanitsizlik %45.2

Kolistin alan hastalarda klinik yanit daha lyi

Kontopidou F et al. Clin Microbiol Infect 2013



KDE — Polimiksin - Metaanaliz

19 kontrollu ve 6 tek kollu calisma

1086 hasta

Kontrollu ¢calismalarda polimiksin ile tedavi
edilen gruplarla kontrol gruplari arasinda
mortalite, klinik yanit ve mikrobiyolojik yanit
acisindan fark yok



KDE — Polimiksin - Metaanaliz

Alt grup analizinde polimiksin
kombinasyonunda, polimiksin
monoterapisine ve kontrol grubuna gore
mortalite(28. veya 30.gun) dusuk (OR,
0.36,p<0.01 ve OR,0.49,p<0.01)

Ni W et al. Braz J Infect Dis 2015



KDE — Kombinasyon - Metaanaliz

20 randomize olmayan calisma
692 hasta

Bakteriyemi, pnémoni, USE
Kombinasyon - Mortalite

-Tigesiklin + Gentamisin %50
-Tigesiklin + Kolistin %64
-Karbapenem + Kolistin %67



KDE — Kombinasyon - Metaanaliz

Monoterapi — Mortalite
-Kolistin %57
-Tigesiklin %80
194 Bakteriyemi
-Kombinasyonda mortalite daha az

Falagas ME et al. Antimicrob Agents Chemother 2014



KPC(+) K. pneumoniae - Fosfomisin

11 erigkin hasta

Bakteriyemi, VIP, USE, CAE

~osfomisin 4x4 g IV

Renal yetm veya >70 yas 4x2 g IV
Kombinasyon(Kolistin 6, Genta 3, Pip/Tazol)
Hastane ici mortalite %18.2

Michapoulos A et al. Clin Microbiol Infect 2010



Tahle 2.

Potential Treatment Algorithm for Carbapenem-Resistant KPC-Producing Klebsiella pnewmoniae™

Empiric Treatment

Empiric Treatrment:

Infection Source Core Drugs Possible Adjunct Drugs Antimicrobial Susceptibility Directed Treatment Considerations
Bloodstream = High-dose = Aminoglycoside Men:rp-enem.-'i:lu‘lp-enem_
Meropeneam or * Tigecycline MIC =16 pg'mL continue high-dose memnmpenam)/
daripenem * Fosfomycin doarpenem
s And polymyxin B « Rifampin = PMIC =16 pa/mlL consider altemative in vitro active
Lur - Highdose e Ti li antimicrobial®
Q ig igecycline
MEropeneanm or = Aminoglycoside Polyrmyxin Bicolistin:
daoripeneam +« Fosfomycin = MIC =<2 pg/mlL continue polymy=xin Bfcolistin®
And polymyxin B = Rifampin * MIC =2 pgfmlL consider alternative in vitro active antimicrobial
Gastrointestinal/ = High-dose = Fosfomycin If both mempenemfdoripenam MIC (=16 pg/mL) and
biliary tract MErepeneam or = Rifampin polyrmyxin Bicolistin MIC (=2 pgfmL), then consider a high-dose
daripenem tigecycline-based regimen or a dual dual carbapenem-based
= And polymyxin B regimen™*
= And high-dose
tigecycline If pardmug-resistant infection, select case-reports support dual
Urine = High-dose e Colistin carbapenarmbased regimen®
MEropensam or « Aminoghcoside
daripenem Tigecycline:

And fosfomycin®
Or aminoglycoside®

= MIC <1 pg/mL consider tigecycline®
= PMIC =1 pg'mL consider altemative in vitro active antimicrobial

Fasfomycin'

= PAIC <32 pgdfml consider fosfomycin

= DPMIC =32 pg'mlL consider alternative in vitro active
antimicrobial

Arnmgw.nmsldne
MIC <=2 pg/mlL (Gentamicin/ Tobamycind or <4
rmikacin} consider aminoglycoside

o MIC =2 (Gemamicin/ Tobramycind or =4 pgfmbL (Amikacind
consider alternative in vitro active antimic robial

pafmb

Abbreviations: CRE, carbapenemaesistant entencbactenaceas; KPC, KHabsialls pnaumoniaa cabapenemase; MBL, metallo-f-lactamase; MIC, minimwrm i nhilbitory
concentration; OXA, cxacillinase.

*C RE infecticns are complicated and asscciated with high monality; always consulta lecal infectious diseases expert in the management of sencus CRE infections and
ahnays base treatment on antimic robial suscept bility results. If the pathogen is suspected tobe a MBL or OXACGE, azrecnam may be a prefemed empine core dreg. |F
axreonam MIC <8 pgfml, consider continuing aztrecnam at a dose of &6 to 8 giday split into 3—4 doses that are given as 3—4 houwrs infusion. For patients who are critically
ill or with deep-seated infections, consider empiric and antibicgram-drected combinaticn thempy with 3 drogs. There are limited clinical data supporting the use of
aminoghocosides, nfampin, and fosformyycin. |If any of these drogs have in witno activity and are selected for use (especially for infections outside the unnary tract for
aminoghrcosides and fosfoamycinl, consider use in comibxination with 2 other in wvitro active drogs due the potential for the emergence of on-treatment resistance.

* Phamacokinetic data have found that high-dosed, prolonged infusion meropenerm has a high probability of target attainment up toan MIC of 16 pgfml. Howewer,
rmortality may be higher with mermopenam MICs =8 pgfmil. Strongly consider cormbyinati on therapy with moderately elevated (=4 pgfml) o elevated =8-16 pgfml)
e nopeenerm hMICs .

B May be difficult to achieve adequate plasma concentrations of polmmyxin Bicolistin with a polyryxin Bioolistin MIC of 1=2 padml.

© There are seweral challenges associated with polyrmyxin Bicolistin MIC testing (see refs. [77, 78 for mome information).

9 High-dose tigecydine should always be considerad if a igecycline-based regimen is used. If tigecycline is used as an adjunct dreg, consider the tigecycline MIC
and risks and benefits of using high dosing vs traditicnal dosing.

“ Dual carbapene m-based regimen should include high-dose meropensm or high-dose doripenem and etapenem 1 gm daily, and it may be most effective in
comibina tion with a third dreg.

T Oral fosfomycin shoud not be used for management of infections ocutside the urinary tract. Intravenocus fosfomycin is not available in the United States. See text
and Tabde 3 for mome infomation on fos formrmycin  teatrment.

2 Unnary tract infections in noncrtically ill patients may be sucocessfully treated with monotherapy with in witro actnee fosformycin or an aminoglycoside. Howeswer,
Ccomibination thempy may still be warranted due 1o the potential for the emergence of esistance. In criically il patients, strongly consider combination therapy.

Morrill HJ et al. Open Forum Infect Dis 2015



Stenotrophomonas maltophilia

Kombinasyon tedavisi
TMP/SMX(TMP =215 mg/kg/gun)

Safdar A. Clin Infect Dis 2007

TMP/SMX(2x320/1600mg V) veya
Levofloksasin veya Moksifloksasin + Tik/Klav

veya Seftazidim(3x2 g IV) veya Sefepim(2x2
g IV)

Muder RR. Semin Respir Crit Care Med 2007



Stenotrophomonas maltophilia

TMP/SMX disindaki segeneklerde klinik basarti:
49 hastanin degerlendiriimesi
-Siprofloksasin monoterapisi ya da kombinasyonu %90
-Seftriakson ya da seftazidim kombinasyonu %75

Falagas ME et al. J Antimicrob Chemother 2008

Ciddi enfeksiyonlar

-TMP/SMX + Tik/Klav, TMP/SMX + Florokinolon,
Polimiksin + Rifampin

Nyc O. Folia Microbiol 2010

Menenjit

-TMP/SMX + Sipro(2x400mg 1V)
Yemisen M et al. Int J Infect Dis 2008



Acinetobacter baumannii

Kolistin kombinasyonu monoterapiye gore
-Yuksek eradikasyon
-Yuksek sagkalim

Sulbaktam ve karbapenemli kombinasyonlar
arasinda fark yok

Batirel A etal. Eur J Clin Microbiol Infect Dis 2014



Tedavi Sureleri

Onerilen stireler 7-10 gln

Daha uzun sureler(2C)
-Yavas klinik yanit
-S. aureus bakteriyemisi
-Kandidemi



Tedavi Surelert

Kanita dayal bilgi eksikligi
Merkezler arasinda farkliliklar
Daha uzun sure tedavi

-Dékimante edilmis enfeksiyonlar
-Direncli bakteriler
-Klinik tablo agirhigi

Kisa sureli tedavi: Basarisizlik ve nukslere neden
olur hipotezi

Uzun sureli tedavi: Direng, yan etkiler, maliyet
>10 gun=uzun sureli tedavi



Ventilatorle lliskili Pndmoni Tedavisinde

8 ile 15 Gunluk Surelerin Karsilastiriimasi

Prospektif, randomize, cift-kor
51 YBU, 1999-2002
401 VIP(BAL ile tani almis)
197 hasta 8 gun, 204 hasta 15 glun
Primer degerlendirme hedefleri :28 giin izlem
-Olim
-Rekdlrrens
-Antibiyotiksiz gun
Sekonder degerlendirme hedefleri
-MV(-) gun, YBU’de kalis vd.

Chastre J et al. JAMA 2003




Ventilatorle Iliskili Pnémoni Tedavisinde
8 ile 15 Gunluk Surelerin Karsilastiriimasi

Sonuclar
Mortalite(28.giin)
8 gunluk tedavi: %18.8
15 gunluk tedavi: %17.2

Reklrrens Nuks Super enf
8 gunluk tedavi: %28.9 %16.8 %19.8
15 gunluk tedavi: %26 %11.3 %18.6
NFGNB-Rekirrens Nuks Super enf

8 gunluk tedavi: 9%040.6 %32.8 %20.3
15 gunlik tedavi: 9%025.4 %19 %12.8



Kateterle lligkili Uriner Sistem Enfeksiyonlar

Semptomlari ¢abuk iyilesen hastalarda 7 gun (A-
I11)

Yavas iyilesen, gec yanit alinanlarda 10-14
gun(A-III)

65 yas ve daha kucuklerde, ust uUriner sistem
enfeksiyonu yoksa, kateter cikarildiktan sonra 3
gun(B-II)

Hooton T et al. Clin Infect Dis 2010



Kateterle lliskili Kan Dolasimi
Enfeksiyonlari

S.aureus = 14 gun
GNB 7-14 gun
KNS 5-7 gun

Mermel LA et al. Clin Infect Dis 2009



Short-term central venous catheter (CVC) or
arterial catheter (AC) infection — related
bloodstream infection

A 4 \ 4
Uncomplicated (bloodstream infection and fever resolves
Complicated within 72 hours in a patient who has no intravascular
hardware and no evidence of endocarditis or
suppurative thrombophlebitis and for S. aureus is
also without active malignancy or
immunosuppression
v 4 \ 4 v \ 4 v
Suppurative : :
thrombophlebitis, Coasgx‘l)ahse-nega.twe Stapgzlroe cuosccus Enterococcus Gran;-an;%atnve Candida spp.
endocarditis or ocacs
osteomyelitis , etc
h 4 \ 4 h 4 v 4 A 4
Remove catheter &
Rergo&\;eatcevtilt\: i treat with systemic Remove catheter Remove catheter Remove catheter Regut)r\gﬁvtgster
systemic antibiotic antibiotic for 5-7 & treat with & treat with & treat with antifungal therapy
for 4-6 weeks; days Systemic _systemic _ Systemic for 14 days after
fos-stweek?iti If catheter is antibiotic for >14 antibiotic for 7-14 antibiotic for 7-14 the first negative
r ostomyelitis . .
in aduﬁg retained, treat with days days days Bl ke
systemic antibiotic

+ antibiotic lock
therapy for 10-14
days

Mermel LA et al. Clin Infect Dis 2009:49:1-45




Intraabdominal Enfeksiyonlar

Intraabdominal enfeksiyonlar: Eger odak
kontrolu saglanmissa tedavi suresi 4-7 gun(B-IIl)

Cerrahi sonrasi gelisen gram (+) bakteri
enfeksiyonlari: Duskun bir hasta degilse ya da
bagisikhgi kirllmis bir hasta degilse 7 gun
gecilmemelidir

Mazuski JE. Surgical Infections 2002
Solomkin JS et al. Clin infect Dis 2010



PCT — Antibiyotik Yonetimi

/ randomize kontrollu calismanin meta-analizi
YBU calismalari(6 erigkin ve 1 cocuk)

PCT- Antibiyotik kesiime

-Tepe degerinin %80’inden fazla azalma
veya 20.25 - <0.5 ug/L

-Enfeksiyonda iyilesme + <1 ug/L veya >1
ug/L ve 3 gun icinde baslangi¢ degerinin %25-
35°'ine dusmesi

Kopterides P et al. Crit Care Med 2010



PCT — Antibiyotik Yénetimi

Sepsisde iyilesme + PCT <1 ug/L veya 3
gun icinde baslangi¢ degerinin %25-35’inden
daha dusuk olmasi

PCT = 1 ug/L ise, 5. gundeki degerin
baslangi¢c degerinin %10’'undan dusuk veya
< 0.25 ug/L

PCT <1 ug/L ise, 3. gundeki degerin < 0.1
ug/L olmasi

Kopterides P et al. Crit Care Med 2010



PCT — Antibiyotik Yonetimi

Daha az antibiyotik kullanimi(p<0.001)
28. gun mortalitesinde fark yok
Relaps ve reenfeksiyonda fark yok
Yeni calismalar devam ediyor

Kopterides P et al. Crit Care Med 2010



Prokalsitonin

Sepsis tanisi sonrasi belirgin
enfeksiyon yok ise dusuk PCT ve
benzeri belirtecgler antibiyotiklerin
kesilmesinde yardimci olabilir(2C)



Viral Enfeksiyon

AQIr sepsis veya septik soklu
hastalarda, viral neden
dusunuluyorsa antiviral tedavi
munkun oldugunca erken
baslanmalidir(2C)

Influenza
CMV 7?27?77



SIRS

Eger SIRS nedeni enfeksiyon digl ise
antibiyotik kullaniimamalidir(UG)



Kaynak Kontrolu

Odak aranmali ve kaynak kontrolu ilk
12 saatte yapilmalidir(1C)

Septik sokta mumkunse drenaj(UG)
Kaynak kateter ise ¢ikariimali(UG)



Ozet

Erken baslanmali
Uygun ampirik tedavi
De-eskalasyon
Gereksiz uzatmamali






