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Sepsis-3
Sepsis: Enfeksiyona karsi disregule konak

yanitinin neden oldugu yasami tehdit eden
organ disfonksiyonu

Organ Disfonksiyonu: Toplam SOFA
skorunda = 2 akut degisim

Singer M et al. JAMA 2016



Table 1. Sequential [Sepsis-Related] Organ Failure Assessment Score?

Score
System 0 1 2 3 4
Respiration
Pao,/Fiz;, mm Hg =400 (53.3) <400 (53.3) <300 (40} <200 (26.7) with <100 (13.3) with
(kPa) respiratory support respiratory support
Coagulation
Platalets, =107/l =150 <150 <100 <50 =20
Liver
Bilirubin, mg/dL =1.2 (20) 1.2-1.9 (20-32) 2.0-5.9(33-101) 6.0-11.9 (102-204) =12.0(204)
(pmaly/L)
Cardiovascular MAP =70 mm Hg MAP <70 mm Hg Dopamine <5 or Dopamine 5.1-15 Dopamine =15 or
dobutamine (any dose)®  or epinephrine 0.1 epinephrine >0.1
or norepinephrine £0.1®  or norepinephrine =0.1°
Central nervous system
Glasgow Coma Scale 15 13-14 10-12 6-9 <G
score”
Renal
Creatinine, mag,/dL <1.2 {1107} 1.2-1.9 {110-170) 2.0-3.4(171-299) 3.5-4.9 (300-440) =50 (440)
(pmol/L)
Urine output, mil,d =500 =200

Abbreviations: Fio,, fraction of inspired ouygen; MAF, mean arterial pressure;

Pao,. partial prassure of oxygan.
2 sdapted from Vincent at al **

b Catacholamine doses are given as pg/kg/min for at least 1 hour.

= Glasgow Coma Scale scores range from 3-15; higher score indicates better

naurological function.




Sepsis-3

gSOFA skoru
-Solunum sayisi = 22/dk
-Mental durum degisikligi
-KB = 100 mm Hg

Septik Sok: Sepsis tanisi alan bir hastada
OAB = 65 mm Hg olarak surdurmek igin
vazopressor gereksinimi olmasi ve serum
laktat > 2mmol/L(18 mg/dl)

Singer M et al. JAMA 2016



Table 1 Determination of the guality of evidence

Factors that may decrease the strength of evidence
1. Methodologic features of available RCTs suggesting high likelihood of bias
2. Inconsistency of results, including problems with subgroup analyses

3. Indirectness of evidence (differing population, intervention, control, outcomes,

comparison)

4. Imprecision of results

5. High likelihood of reporting bias

RCT =randomized clinical trial



Table 3 Comparison of 2016 grading terminology with previous alphanumeric descriptors

2016 Descriptor 2012 Descriptor

Strength

Quality High A
Moderate B
Low C
Very Low D




Tani

Antibiyotik tedavisinden once kultur
alinmalidir(BPS)

Kan kulturleri: 2 set(aerob ve anaerob) veya
daha fazla

Tum kan kulturleri ayni zamanda alinabilir
Suphelenilen enfeksiyon odagindan kultur

Tum odaklardan kultur alinmasi uygun
olmayan antibiyotik tedavisine yol acabillir

Rhodes A et al. Intensive Care Med 2017



Tani

SVK >48 saat ve sepsis suphesi

Enfeksiyon odagi belirgin olarak
saptanamamis ya da kateterle iligkili sepsis
suphesi varsa

1 set

SVK I
cikar

Kan kulturd SVK'den alinmali
e iligkili sepsis suphesinde SVK

mall



Tani

SVK ile iligkili sepsis suphesi olmayan ve
baska enfeksiyon odagl suphesi olan
hastada en azindan bir adet periferik
kandan kultur alinmali

Buna ek olarak alinacak kan kulturleri icin
oneriler;

-Tumu periferik alinabilir

-Tum Intravaskuler kateterlerden ayri
ayri alinabilir

-Intravaskdiler cihazin lGmenlerinden
alinabilir



Molekuler Tani

Farkli teknolojiler mevcut
Klinik deneyim yeterli deqil
Validasyon gerekl

Kan kulturlerine destek olabilir



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



Mr-PCR ve PCR/Electrospray
lonization-mass spectrometry(ESI-MS)

mr-PCR
-Ozgullugu duyarhhgindan daha iyi

Warhurst G. Health Technol Assess 2015
Dark P. Intensive Care Med 2015
Warhurst G. Intensive Care Med 2015
Din¢ F. Minerva Anestesiologica 2016

PCR/ESI-MS

-Duyarlilik daha iyi gorunuyor
Jordana-Lluch E. PLOSone 2015

Vincent JL. Crit Care Med 2015



2015 EDIZFIONI MINERVA MEDICA
The onlme version of this artacle is located at hitpoww. minenamedica it Minerva Anestesiologica 2015 March-82(3):301-2

ORIGINAL ARTICLE

Comparison of blood culture
and multiplex real-time PCR
for the diagnosis of nosocomial sepsis

Fatih DING ! Halis AKATIN 2, Ciineyt OZAKIN ! Melda SINIRTAS !, Nesrin KEBABCT 2,
Femzi [SCIMEN 3, Nermin KELEBEK GIRGIN 3, Ferda KAHVECI 3

BACKGROUND: In many cases of suspected sepsis, causative microorganisms cannot be 1solated. Multiplex real-time
PCR generates results more rapidly than conventional blood culture systems.

METHODS: In this study, we evaluated the diagnostic performance of multiplex real-time PCR (LightCycler® SeptiFast,
Roche, Mannheim, Germany). and compared with blood cultures and cultures from focus of infection in nosocomual
Sepsis.

RESULTS: Seventy-eight nosoconual sepsts episodes i 67 adult patients were mcluded 1 this study. The rates of mu-
croorganism detection by blood culture and PCR were 34.2% and 47.9%, respectively. Stxty-five microorganisms were
detected by both methods from 78 sepsis episodes. Nmeteen of these microorgamisms were detected by both blood culture
and PCR analysis from the same sepsis episode. There was statistically moderate concordance between the two methods
(x=0.445, P<0.001). There was no sigmficant agreement between the blood culture and PCR analysis in terms of micro-
organism detected (x=0.160, P=0.07). Comparison of the results of PCR and cultures from focus of infection revealed no
significant agreement (3=0.110, P=0.176). However. comparison of the results of PCR. and blood cultures plus cultures
from focus of mnfection (positive blood culture and/or positive culture from focus of infection) showed poor agreement
(x=0.17, P=0.026). When the blood culture was used as the gold standard, the sensitivity, specificity, positive and nega-
tive predictive value of PCR in patients with bacteremia was 80%, 69%. 37% and 87%, respectively.

CONCLUSIONS: SeptiFast may be useful when added to blood culture in the dmguom and management of sepsis.

(Cite this article as: Ding F, Akalin H, Ozakin C, Smrtag M, Kebabet N, Iscimen R, ef al. Comparison of blood culture and
multiplex real-time PCR for the diagnosis of nosocomuial sepsis. Minerva Anestesiol 2016:82:301-9)

Kev words: Sepsis - Real-time polymerase chain reaction - Cell culture techmiques.



Antibiyotik Tedavisi - Zamanlama

Sepsis — septik sok tanisindan sonraki ilk 1
saat icinde |V antibiyotik tedavisi
baslanmalidir(guclu oneri-orta kalitede kanit)

Rhodes A et al. Intensive Care Med 2017



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)

Key Worps: sepsis; antimicrobial; timina; delay: outcome



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 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
Acinetobacter species 21 1.1
Serrafia species 20 1.0
Sfenofrophomonas 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
Strepfococcus faecalis 7 4.0
Group A Strepfococcus species 69 3.6
Other B-hemolvtic streptococci 43 2.2
Virtdans sfreptococci 37 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 krusei 3 0.2
Crypfococcus 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)



Ampirik Antibiyotik Tedavisi

Ampirik tedavi tum olasi etkenleri
kapsamalidir(guclu oneri-orta kalitede kanit)

Kultur- antiblyogram sonucuna ve/veya
yeterli klinik iyilesmeye gore de-eskalasyon
yapiimalidir(BPS)



Ampirik Antibiyotik Segimi

Anamnez
Klintk durum
Lokal epidemiyoloji



Ampirik Antibiyotik Secimi

Hastaya ait faktorler
-Enfeksiyonun yeri
-Altta yatan hastalik
-Kronik organ yetmezligi
-Kullandigi ilaglar
-Invazif islem ve cihazlar
-Bagisikligin kirllmasi
-Immunsupresyon
-Direncli bakteri ile enfeksiyon ya da
kolonizasyon
-Son 3 ay icinde antibiyotik kullanimi
-Enfeksiyon hangi ortamda gelismis



Sepsis tedavisinde secilen antibiyotik
1.Bakterisidal olmali
2.1V veriimelidir



Toplum Kokenli Sepsis

Uriner Sistem ?

3.kusak sefalosporin(Seftriakson veya
Sefotaksim) veya

Florokinolon

Pnomoni ?

2.(Sefuroksim) veya 3. kusak
sefalosporin(Seftriakson veya Sefotaksim) veya

Ampisilin/Sulbaktam

Legionella suphesi varsa makrolid veya
florokinolon tedaviye eklenir.




Toplum Kokenli Sepsis

Intraabdominal Enfeksiyon ? Pelvik Enfeksiyon ?
Ampisilin/Sulbaktam+Aminoglikozid
Sefotaksim veya Seftriakson+Metronidazol
Klindamisin+tAminoglikozid

Cilt ve Yumusak Doku?, Toksik Sok Sendromu?
Sefazolin
Ampisilin/Sulbaktam

Kaynak belli degilse
3.kusak sefalosporin + Metronidazol

Ampisilin/Sulbaktam £ Aminoglikozid



USE- Direncli Bakteri - Ne zaman?

Yakin zamanda uriner sisteme girisim
Yakin zamanda antibiyotik kullanimi



GSBL(+) E. coli ve K. pneumoniae Riski

Toplum kokenli/baslangich USE
Bagimsiz risk faktorleri
-Oncesinde uUrolojik operasyon gegirilmesi
-Son 3 ay icinde kinolon veya sefalosporin
kullanimi

Yilmaz E et al. J Chemother 2008



GSBL(+) E.coli veya K.pneumoniae
Piyelonefrit Tedavisi

GSBL icin risk faktorleri varsa ampirik tedavide ilk
secenek ertapenem olmalidir

Izole edilen etken duyarli ise:
-Aminoglikozid
-Pip/Tazo
-Siprofloksasin
-TMP/SMX ile tedavi surdurulebilir

Bazaz R et al. J Antimicrob Chemother 2010
Park SH et al. J Antimicrob Chemother 2014
Khawcharoenporn T et al. Emerg Med Int 2013
Han SB et al. BMC Infect Dis 2015



Kombinasyon Tedavisi

Septik sokta ampirik antibiyotik tedavisinin
kombinasyon(en olasi bakteriyel etken veya
etkenlere karsi) seklinde verilmesi
destekleniyor (zayif oneri-dusuk kalitede
kanit)

Bakteriyemi ve sepsis(sok olmaksizin) gibi
diger ciddi enfeksiyonlarda tedavinin
devaminda rutin olarak kombinasyon
onerilmiyor(zayif oneri-dusuk kalitede kanit)



Antibiyotik Onerileri - Terminoloji

Ampirik tedavi: Enfeksiyon etkeninin kesin
olarak tanimlanmadigi durumlarda baslanan
tedavi

Hedeflenmis/Kesinlesmis tedavi:
Mikrobiyolojik identifikasyon sonrasi bir
etkene yonelik(mono veya kombine olabilir
fakat genis spektrumiu deqil)

Genis spektrumlu tedavi: Bir veya birden
fazla antimikrobik ajanin genellikle ampirik
tedavide ozel olarak olasi etkenlere karsi
kullanilmasi(ornegin pip/tazo, vankomisin ve
antifungal)



Antibiyotik Onerileri - Terminoloji

Kombinasyon tedavisi: Bilinen veya
suphelenilen etkenlere karsi, spektrumu
genisletmekten ziyade patojenin hizli olarak
ortadan kaldirilmasi icin birden fazla
(genellikle etki mekanizmalari farkli)
antibiyotigin kullaniimasi (ornegin gram
negatifler icin Pip/Tazo + AG veya FQ)

Beta-laktam + Klindamisin(Streptokoklara
bagl septik sok)

Makrolid + Beta-laktam (Immiin modulator
etki)



Kombinasyon Tedavisi

Notropenik sepsis/bakteriyemide
kombinasyon onerilmiyor(guclu kanit-orta
kalitede kanit)

Septik sokta baslangicta kombinasyon
yapiimissa, klinik iyilesmeye ve/veya
enfeksiyonun rezolUsyonuna bagli olarak, ilk
birkag gun icinde de-eskalasyon ile birlikte
kombinasyon tedavisinden vazgecilmelidir.
Hem hedeflenmis hem de ampirik tedavi icin
bu oneri yapiimistir(BPS)



Ampirik Tedavi Secimi(SSC-2012)

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

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



Kombinasyon — Uygun Tedav!

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



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)




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



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

Andre C. Kalil,"* Mark L. Metersky,* Michael Klompas ** John Muscedere,” Daniel A. Sweeney,’ Lucy B. Palmer,’ Lena M. Napolitano,’ Naomi P. 0'Grady,
John G. Bartlett,”” Jordi Carratala,” Ali A. El Solh,” Santiago Ewig,” Paul D. Fey," Thomas M. File Jr,”” Marcos I. Restrepo,” Jason A. Roberts,*
Grant W. Waterer,”” Peggy Cruse,” Shandra L Knight® and Jan L. Brozek”

Table 2. Risk Factors for Multidmug-Resistant Pathogens

Risk factors for M DR VAP
Prior intrawve nous antibiotic use within 90 d
Septic shock at time of VAP
ARDS preceding WAP
Five or more days of hospitalization prior to the occurrence of VAP
Acute renal replacement therapy prior to WAFP onset
Risk factors for M DR HAP
Prior intrawve nous antibiotic use within 90 d
Risk factors for MRBSA VAP/HAP
Prior intravenous antibiotic use within 20 d
Risk factors for MDR FPseudormonas VAP/HAP
Prior intrawve nous antibiotic use within 90 d

Abbreviations: ARDS, acute respiratory distress syndrome; HAP, hospital-acguired
pneumonia; MDR, multidrug resistant; MRESA, methicillin-resistant Staphwococous aureus;

WP, ventilator-associated pneumonia.

Management of Adults With HAP/VAP « CID = 3



Table 3. Suggested Empiric Treatment Options for Clinically Suspected Ventilator-Associated Pneumonia in Units Where Empiric M
Staphylococcus aureus Coverage and Double Antipseudomonal/Gram-Negative Coverage Are Appropriate

A. Gram-Positive Antibiotics With B. Gram-Negative Antibiotics With C. Gram-Negative Antibiotics With Antif
MRBSA Activity Antipseudomonal Activity: f-Lactam—Based Agents Activity: Norn-f-Lactam—Based A
Glycopeptides® Antipseudomonal penicillins® Fluoroguinolones
Vancomycin 15 mg/kg IV g8-12h Piperacillin-tazobactam 4.5 g IV g6h® Ciprofloxacin 400 mg IV g8h
(consider a loading dose of 26-30 Levofloxacin 750 mg 1V g24h
mg/kg = 1 for severe illness)
OR OR OR
Oxazolidinones Cephalosporins® Aminoglycosides™"®
Linezolid 600 mg 1V g12h Cefepime 2 g IV g8h Amikacin 15-20 mg/kg IV g24h
Ceftazidme 2 g IV g8h Gentamicin 57 mg/kg IV g24h
Tobramycin 57 mg/kg IV q24h
OR OR
Carbapenems” Polymyxins™®*
Imipenem 500 mg IV g6h® Colistin 5 mg/kg IV x 1 {loading dose) follow
Meropenem 1 g IV gBh mg = (1.5 x CrCl + 30) IV g12h {maintenanc
Polymyxin B 2.5-3.0 mg/kg/d divided in 2 d
OR
Monobactams'

Aztreonam 2 g IV gq8h

Choose one gram-positive option from column A, one gram-negative option from column B, and one gramenegative option from column C. Mote that the initial doses sug:
need to be modified for patients with hepatic or renal dysfunction.

Abbreviations: CrCl, creatinine clearance: IV, intravenous: MRSA, methicillinresistant Staphylococcus aureus.

# Drug levels and adjustment of doses andfor intervals required.

b Extended infusions may be appropriate. Please see section Xl on pharmacokinetic/pharmacodynamic optimization of antibiotic therapy.
® On meta-analysis, aminoglycoside regimens were associated with lower clinical response rates with no differences in mortality.

9 The dose may need to be lowered in patients weighing <70 kg to prevent seizures.

# Polymyxins should be reserved for settings where there is a high prevalence of multidrug resistance and local expertise in using this medication. Dosing is based on coli:
for example, One million IU of colistin is eguivalent to about 30 mg of CBA, which corresponds to about 80 mg of the prodrug colistimethate. Poymyxin B (1 mg= 11

"In the absence of other options, it is acceptable to use aztreonam as an adjunctive agent with another factam—based agent because it has different targets within the




Table 4. Recommended Initial Empiric Antibiotic Therapy for Hospital-Acquired Pneumonia (Non-Ventilator-Associated Pneumonia)

Mot at High Risk of Mortality® and no
Factors Increasing the Likelinood of
MIRSARS

Mot at High Risk of Mortality® but With Factors
Increasing the Likelihood of MRSAPS

High Risk of Mortality or Receipt of Intravenous
Antibiotics During the Prior 90 d%°

One of the following:
Piperacillin-tazobactarm® 4.5 g IV g6h
OR

Cefepime® 2 g IV g8h

OR

Levofloxacin 750 mg IV daily

Imipenem® 500 mg IV gBh
Meropenem® 1 g IV g8h

One of the following:
Piperacillin-tazobactam® 4.5 g IV g6h
OR

Cefepime® or ceftazidime® 2 g IV g8h
OR

Levofloxacin 750 mg IV daily
Ciprofloxacin 400 mg IV g8h

OR

Imipenem® 500 mg IV gBh
Meropenem® 1 g IV g8h

OR

Aztreonam 2 g IV g8h

Plus:

Vancormycin 15 mag/kg IV g8-12h with goal to target

15-20 mg/mL trough level (consider a loading
dose of 256-30 mg/kg x 1 for severe illness)

OR
Linezolid 600 mg IV gl12h

Two of the following, avoid 2 B-lactams:
Piperacillin-tazobactam® 4.5 g IV g6h
OR

Cefepime® or ceftazidime® 2 g IV g8h
OR

Levofloxacin 750 mg IV daily
Ciprofloxacin 400 mg IV g8h

OR

Imipenem® 500 mg IV g6h
Mercpenem® 1 g IV g8h

OR

Amikacin 15-20 mgfkg IV daily
Gentamicin 57 mag/kg IV daily
Tobramycin 57 mg/fkg IV daily

OR

Artrecnam® 2 g IV g8h

Plus:

Vancomycin 15 mag/kg IV g8-12h with goal to target 15-20 mg/mL
trough level (consider a loading dose of 25-30 mg/kg IV x 1 for
severe illness)

OR
Linezolid 600 mg IV ql12h

If MRSA coverage is not going to be used, include coverage for MSSA.

Options include:

Piperacillin-tazocbactam, cefepime, levofloxacin, imipenem,
meropenerm. Oxacillin, nafcillin, and cefazolin are preferred for the
treatment of proven MSSA, but would ardinarily not be used in an
empiric regimen for HAP.

If patient has severe penicillin allergy and aztreonam is going to be used
instead of any p-lactarm—based antibiotic, include coverage for MSSA.

Abbreviations: HAP, hospital-acguired pneumonia; IV, intravencus; MRBSA, methicillinresistant Staphylococcus aureus; MSSA, methicillin-sensitive Staphylococcus aureus.

# Risk factors for mortality include need for ventilatory support due to pneumonia and septic shock.

Y Indications for MRSA coverage include intravenous antibiotic treatment during the prior 90 days, and treatment in a unit where the prevalence of MRSA among S. sureus isolates is not known
or is =20%. Pricr detection of MRSA by culture or non-culture screening may also increase the risk of MRSA. The 20% threshold was chosen to balance the need for effective initial antibiotic
therapy against the risks of excessive antibiotic use; hence, individual units can elect to adjust the threshold in accordance with local values and preferences. If MR SA coverage is omitted, the
antibiotic regimen should include coverage for MSSA.

“ If patient has factors increasing the likelihood of gram-negative infection, 2 antipseudomonal agents are recommended. If patient has structural lung disease increasing the risk of gram-
negative infection (ie, bronchiectasis or cystic fibrosis), 2 antipseudomonal agents are recommended. A high-guality Gram stain from a respiratory specimen with numerous and
predominant gram-negative bacilli provides further support for the diagnosis of a gramenegative pneumonia, including fermenting and non-glucose-fermenting microorganisms.

9 Extended infusions may be appropriate.

# In the absence of other options, itis acceptable 1o use aztreonam as an adjunctive agent with another fHactam—based agent because it has different targets within the bacterial cell wall [137].



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



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



Antibiyotik Dozlari - Sepsis - PK/PD

Antibiyotik dozlari, PK/PD ilkeleri ve sepsis
veya septik soktaki hastalardaki ozgul ilac

ozellikleri dikkate alinarak hesaplanmalidir
(BPS)



Antibiotic dosing for multidrug-resistant
pathogen pneumonia

Mohd. H. Abdul-Aziz*"®, Jeffrey Lipman®°©, and Jason A. Roberts®< %

Cisay | Concentration-dependent antibiotics (C.... /MIC)
e.g. Aminoglycosides, fluoroquinolones

Concentration- with time-dependent features (AUC/MIC)
e.g. Fluoroquinolones & glycopeptides

/////ﬂ//ﬁ/

Time (hours)

Concentration (mg/L)

FIGURE 1. Fundamental concepts of antibiotic kill characteristics based on pharmacokinetic/pharmacodynamic parameters. For
conceniration-dependent antibiotics, the ratio of maximal drug concentration (C,,e,) to minimum inhibitory conceniration (C e/
MIC) predicts bacterial killing, and hence, increasing concentrations result in progressively increased killing. Conversely, fime-
dependent antibiofic killing activity is strongly correlated with the duration of time that drug concentration remains above the MIC
during a dosing interval | T-mic) and as such, maintaining the duration of effective drug exposure leads to greater efficacy.
However, some antibiotics are found to display both properties where the ratio of area under the concentrafion—time curve over a
dosing interval (AUC) to MIC (AUC/MIC) describes bacterial killing and higher thresholds are associated with optimal outcomes.
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Table 1: Pharmacokinetic/pharmacodynamic properties of selected antibiotics that correlate with efficacy.

Pharmacodynamic kill characteristics

Time dependent Concentration dependent Concentration dependent with time
dependence
Antibiotic Penicilins Aminoglycosides Fluoroquinolones
Cephalosponns Metronidazole Azithromycin
Carbapenems Daptomycin Glycopeptides
Linezolid Fluoroquinolones Tetracyclines
Clanthromycin Tigecycline
Clindamycin Linezolid
Aminoglycosides
Optimal PK/PD index (and target Toc C, . MIC AUC, ,MIC
examples for selected drugs) e.q. 40-100% T, for f-lactams e.g. G, MIC 8-10 for aminoglycosides |e.g. AUCD_,,:MIC 2400 for vancomycin
Objective Maximise duration of exposure Maximise concenfration Maximise amount of drug exposure
Measures Frequent administration or prolonged Infrequent (once daily) administration of | Administration of a high total daily dose

infusion dosing

high doses

MIC = minimal inhibitory concentration; PK/PD = pharmacokinetics/pharmacodynamics; AUC, 5. MIC = the ratio of the area under the concentration time curve dunng a
24-hour period to MIC; C__:MIC = the ratio of the maximum plasma concentration to MIC; T.,,,, = fime that the drug concentration is above the MIC;

Note: For some antibiotics therapeutic efficacy may be correlated with more than one pharmacokinetic/pharmacodynamic parameter (e.g. aminoglycosides or

flucroquinolones).
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patient — Concepts appraised by the example of antimicrobial agents
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Hydrophilic antimicrobials Lipophilic antimierobials
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Glycopeptides
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Metronidazole
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Fig. 1. Physicochemical properties of antimicrobials and dosage requirements in the presence of severe sepsis, “Mead for dose reductons only indicated in case of severe hepatic failure,
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Pathophysiological alterations in critically-ill patients and their
predicted influence on B-lactam pharmacokinetics.
Vd = volume of distribution.

a



] AMERICAN
‘ SOCIETY FOR

MICROBIOLOGY

Reviews
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Implications for the Clinical Laboratory

Mordechai Grupper, Joseph L. Kuti, David P. Nicolau
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FIG 1 Schematic plot demonstrating the effects of prolonged and continuous
beta-lactam infusion dosing regimens on the concentration-time curve and
time above an MIC, compared with traditional intermittent infusion.
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Differences in the time that B-lactam concentrations exceed the
MIC (fT.,,c) of two different pathogens (MIC of 0.125 mg/l and 8
mg/l, respectively) according to the mode of B-lactam
administration. (A) Intermittent bolus administration. (B) Extended
infusion (blue line) and continuous infusion (red line).

IB = intermittent bolus administration; MIC = minimal inhibitory
concentration; fT_,,,- = time that the free drug concentration is
above the MIC



Uzamis Inflizyon

25 YBU, CM calisma(BLING-II)
Pip/Tazo, Tik/Klav, Meropenem
432 agir sepsisli hasta

Surekli infuzyonda aralikli infuzyona gore:
-28.glinde YBU de yatis glinleri ayni
-Klinik 1yilesmede fark yok(p=0.56)
-90.gundeki mortalitede fark yok(p=0.61)

Dulhunty JM et al. Am J Respir Crit Care Med 2015



Uzamis Inflzyon

DALI Calismasi alt grup analizi
Pip/Tazo, Meropenem

Uzamig infuzyon(surekli veya uzun)
115 hasta aralikli, 67 hasta uzamis

Solunum yolu enfeksiyonlarinda mortalite
daha az(p=0.012)

SOFA 9 veya uzerinde olan hastalarda
mortalite daha az(p=0.025)

Abdul-Aziz MH et al. J Antimicrob Chemother 2016




Meta-analiz

3 randomize calisma
632 agir sepsisli hasta

Surekli infUzyon alan hastalarda:
-Klinik iyilesme %55.4-%46.3,p=0.021
-Mortalite %19.6-%26.3, p=0.045

Roberts JA et al. Am J Respir Crit Care Med 2016



Antibiotic therapy of pneumonia in the obese
patient: dosing and delivery

Hasan M. Al-Dorzi®®, Shmylan A. Al Harbi®°, and Yaseen M. Arabi®®
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Increased Intestinal Obesity-assoclated Reduced hepatic Warlable effect of Delayed gastric Increased alomerular Increased volume of
absorption of lipophilic ¥ metabollsm due to fatty cytochrome P450 emptying leading to g
kldney fallure filtratlon rate distributlon
antiblotics Inflltration enzymes decreased absorption

Increase in serum
antibiotic
concentration

Decrease in serum
antibiotic
concentration

FIGURE 1. Mechanisms by which obesity alters antibiotic pharmacokinetics and pharmacodynamics.

Beta-laktamlar, Vankomisin, Aminoglikozidler
icin dikkat edilmeli



Lipofilik AB: TBW
Hidrofilik AB: IBW veya ABW

Pharmacokinetics

Changesin
obesity

Dosingin
obesity

Examples of
antibiotics

Hydrophilic antibiotics

LS

Lipophilic antibiotics

L

p
= Generally have low volume of distribution.

= Are primarily cleared in kidneys.

= Have lower intracellular and tissue penetration.

-

= Generally have high volume of distribution.
= Are primarily cleared in the liver.

= Have higher intracellular and tissue penetration.

g
= Obesity has little effect of the antibiotic volume
of distribution.
= Renal clearance is generally increased in obesity

unless renal impairment is present.
4

.

LN

= Obesity increases the antibiotic volume of
distribution.
= Obesity have variable effects on hepatic clearance.

7

Ideal or adjusted body weight Is generally used
for dosing®.

LN

-

Total body weight is generally recommended for
dosing®.

(ﬁ—lactams (penicllins, cephalosporins,
carbapenems)

-~

Fluoroquinolones

Aminoglycosides Macrolides
Vancomycin Tigecycline
| Colistin L

FIGURE 3. Effects of obesity on the pharmacokinetics and pharmacodynamics of hydrophilic and lipophilic antibiotics used in
pneumonia treatment and general dosing recommendations. “Refer to Table 2 for specific anfibiofic recommendation.




Table 2. Dosing recommendations of commonly used antibiotics in obese patients with pneumonia

Antimicrobial class Dosing recommendations in obese patients with pneumonia References
Penicillins Higher doses of piperacillin and tazobactam and longer infusion time of up to 4h. [9,107
Cephalosporins The upper limit of normal doses is recommended. [11%]
Carbapenems The upper limit of normal doses with extended infusions over approximately 3-4h is [12%,13,14]
recommended.
Fluorogquinolones Dose adjustment is probably not warranted for levofloxacin and moxifloxacin. Doses [4®,15-17]
of up to 800 mg every 12 h of ciprofloxacin should be considered in morbidly obese
patients.
Macrolides Standard doses are recommended. Whether higher doses and longer durations should be [4%]
used remains uncertain.
Aminoglycosides The loading dose should be based on adjusted or lean body weight with subsequent dose [18,19]
and interval based on kidney function and drug level.
Vancomycin The loading dose is 25-30 mg/kg of total body weight in seriously ill patients. Maintenance [20]
dose is 15-20mg/kg of total body weight every 8—12h, not to exceed 2 g per dose for
patients with normal kidney function. Serum trough concentration should be measured
prior to the fourth or fifth dose. Target trough concentrations of 15-20 pg/ml are
recommended. Doses >1.5g should be infused over >1.5h.
Linezolid Standard linezolid dosing with consideration of continuous infusion is recommended. [21,22%]
Colistin Dosing colistin using ideal body weight is recommended. Loading doses are suggested. [23,24]
Voriconazole Dosing based on adjusted or ideal body weight is recommended. [25,26",27]
Oseltamivir Early standard oseltamivir dosing is recommended with dose increase to 150mg every 12h [28,29]

in severe disease and normal kidney function.

Sefalosporinler: Mumkun olan en yuksek doz
Pip/Tazo: MUmkun olan en yuksek doz — 4 saatlik infuzyon
Meropenem: Mumkun olan en yuksek doz — 3-4 saatlik inflzyon



ECMO ve Antibiyotik Dozlar

Devrelerde sekestrasyon

Vd artisi

Eliminasyonda azalma

Oksijenator membranda adsorbsiyon(CRRT
gibi)

_ipofilik ve yuksek proteine baglanan:
Devrelerde sekestrasyon

Hidrofilik: Hemodilusyon ve adsorbsiyon

Calismalarin ¢cogu yenidoganlarda

Honore PM et al. Annual Update in Intensive Care and Emergency Med
2014




ECMO ve Antibiyotik Dozlar

Antibiyotik  Yiikleme ldame
Amikasin 30-35 mg/kg  TDM
Meropenem 4 g 4x2 g(4 saat)
Pip/Tazo 8/19 16/2 g(Devamli)
_Inezolid 3x600 mg
Kolistin 9 MIU 3x4.5 MIU
Siprofloksasin 800 mg 3x400 mg

FLC 2Xx600 mg
Tigesiklin 150 mg 2x100 mg
Vankomisin 35 mg/kg 4saat 30 mg/kg(TDM)
Teikoplanin 15 mg/kgx3, 12 saat 600 mg



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



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



ESCMID Kandida Tani Klavuzu-2012

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

Invazif kandidiyaz
-Kankulturu
-BG



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
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Aldterations of serum cytokine levels and their
relation vwith inflammatory markers in
candidemia

Hicran 1. Halis =% Ferah *, Beyza .
Gaokhann s, Emel &, Giliher -
and Haluk Barbaros .

The roles of CRP, PCT, serum amyloid A (SAA), and cytokines in the diagnosis of fungal
infections have not yet been clearly demonstrated. This study aims to measure the serum
levels of interleukin (IL)-23, [-17, IL-13, tumor necrosis factor (TNF)-x, IL-10, transforming
growth factor (TGF)-§, C-reactive protein (CRP), procalcitonin (PCT), and serum amyloid
A (SAA) in cases of candidemia and to compare them with those observed in cases of
bacteremia.

For this purpose, the serum cytokine levels from 50 patients with candidemia were com-
pared with those of 14 patients with polymicrobial sepsis, 30 patients with bacteremia,
and 27 healthy control subjects. The cytokine levels were studied using sandwich ELISAs
according to the manufacturer protocol.

The serum levels of TGFR, I:23, and 117 were found to be significantly higher in the
candidemia group in comparison with the samples from those with bacteremia and
healthy controls. The PCT and SAA levels were higher in samples from the group with

bacteremia those from individuals with candidemia and the healthy control group. As-
suming an |17 level threshold of =38.79 pg/ml, the sensitivity and specificity were 38%
and 96.6%, respectively but considering an |:23 threshold of =59.97 pg/ml, the sensitivity
and specificity values were found to be 72% and 60%, respectively. The sensitivity and the
specificity of the TGF-B3 levels were found to be 85.71% and 53.33%, respectively, when
the TGF- threshold is =560 pg/ml. PCT and SAA demonstrated a superior performance
for the differentiation of candidemia and bacteremia.

Our study demonstrates that [-17, [-:23, TGF-R, PCT, and SAA levels could be a diagnostic
marker for candidemia

Key words: candidemia, IL-17, IL-23, PCT, sepsis.



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(SSC-2012)

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

De-eskalasyon hedefleri yeterli tedavinin
onune gecmemelidir



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 Tedavisl

Pseudomonas aeruginosa
Karbapenem direncli K.pneumoniae
Acinetobacter baumannii



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



P.aeruginosa Enfeksiyonlarinda Tedavi

Ciddi enfeksiyonlar
Beta-laktam + Aminoglikozid veya Kinolon

Komplike Olmayan USE
Monoterapi



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 duisuk
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



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



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

Sepsis ve septik sokta 7-10 gun yeterli(zayif
oneri-dusuk kalitede kanit)

Klinik yanitin ge¢ geldigi, enfeksiyon odaginin
drene edilemedigi, Staphylococcus aureus
bakteriyemileri, bazi viral ve fungal
enfeksiyonlar, notropeni, bagisikligi kirllmis
hastalarda daha uzun olabilir(zayif onert-
dusuk kalitede kanit)



Tedavi Sureleri

Etkili odak kontrolunu takiben hizli yanit alinan
Intraabdominal enfeksiyonlarda ve anatomik
olarak komplike olmayan urosepsisde tedavi
daha kisa olabilir(zayif oneri-dusuk kalitede
kanit)

De-eskalasyon icin gunluk degerlendirme(BPS)



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



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



Tedavi Sureleri

Tedavi surelerinin kisaltiimasinda PCT'nin
kullaniilmasi destekleniyor(zayif oneri-dusuk
kalitede kanit)

Sepsis tanisi alan, daha sonra klinik olarak
enfeksiyon varliginin kaniti sinirli olan
hastalarda PCT duzeylerinin antibiyotiklerin
kesilmesi i¢in kullanilmasi destekleniyor(zayif
oneri-dusuk kanit duzeyi)

PCT tek basina kullaniimaz, klinik
degerlendirmeye ek ve destek olarak
kullanilir



Efficacy and safety of procalcitonin quidance in reducing the
duration of antibiotic treatment in critically ill patients:
a randomised, controlled, open-label trial

Evelien de Jong, Jos A wan Oers, Albertus Beishuizen, Piet Vog Wytze| Vermeijden, Lenneke E Hoos, Bert G Loef, Tom Darmans,

Gertrude CvanMelsen, Yvette C Kluiters, Hans Kemperman, Moarten | van den Elsen, Jeroen A Schouten, |arn O Streefkerk, Hans G Krabbe
HanskKieft. GeorgH Kluge Veerle Cvan Dam, Joost van Pat. Lowra Bormans, Martine Bokelman Otten, Avke C Reidinga, Henrik Endeman,
JosW Twisk, Ewoudt M W van de Garde, Anne Marie G A de Smet, Joref Keseciogly, Armand R Girbes, MaortenW Nijsten, DylanW deLange

Summary

Background In critically ill patients, antibiotic therapy is of great importance but long duration of treatment is
associated with the development of antimicrobial resistance. Procalcitonin is a marker used to guide antibacterial
therapy and reduce its duration, but data about safety of this reduction are scarce. We assessed the efhcacy and safety
of procalcitonin-guided antibiotic treatment in patients in intensive care units {ICUs) in a health-care system with a
comparatively low use of antibiotics.

Methods We did a prospective, multicentre, randomised, controlled, open-label intervention trial in 15 hospitals in the
Netherlands. Critically ill patients aged at least 18 years, admitted to the ICU, and who received their first dose of
antibiotics no longer than 24 h before inclusion in the study for an assumed or proven infection were eligible to
participate. Patients who received antibiotics for presumed infection were randomly assigned (1:1), using a computer-
generated list, and stratified (according to treatment centre, whether infection was acquired before or during ICU stay,
and dependent on severity of infection [ie, sepsis, severe sepsis, or septic shodk]) to receive either procalcitonin-guided
or standard-of-care antibiotic discontinuation. Both patients and investigators were aware of group assignment. In the
procalcitonin-guided group, a non-binding advice to discontinue antibiotics was provided if procalcitonin concentration
had decreased by 80% or more of its peak value or to 0.5 pg/L or lower. In the standard-of-care group, patients were
treated according to local antibiotic protocols. Primary endpoints were antibiotic daily defined doses and duration of
antibiotic treatment. All analyses were done by intention to treat. Mortality analyses were completed for all patients
(intention o treat) and for patients in whom antibiotics were stopped while being on the ICU (per-protocol analysis).
Safety endpoints were reinstitution of antibiotics and recurrent inflammation measured by Creactive protein
concentrations and they were measured in the population adhering to the stopping rules (per-protocol analysis). The
study is registered with ClinicalTrials.gov, number NCT01139489, and was completed in August, 2014
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Procal otonin- guided Standard-of-caregroup  Between-group absolute  pvalue

graup {n=7 61] (=7 85} difference in means
(F5%0)

Antibiotic consumiption (days)

Daily defined dosesin first 28 days 75 (400 12:8) 33500165  260(126t0412) 00001

Duration of treatment 50{30t040) 704001 122(065178) 00001

Antiiotic-free days in first 26 days 70(0010145) 50 (0ta1340) 1.31 (052 bo 2-00) 00016
Mty (%)

78-day martalty 140 (19-6%) 106 (250%) 4% (1240 9.5) oMz

1-year martality 765 (34.8%) 171 (40-9%) 61% (120 10-9) 00158
Adverse events

Reirdfectian 50 73 (24) 1% (41800 00452

Repeated caurse of antibiakics 175{30) 73(224) 10%(-51t033) 047

Tirme {days) bebween stap and reinstitution of antibiotics 4020t 30) $020tBY  -022(-131t0088) 096
Costs

Total camulative costs of antibiotics €150082 €181 263 MA NA

Mesdian cumulative costs antibiotics per patient €107 (51io 220) €129 (b6 to 273) €336 (2-5 ko 64-B) 0-0006
Length of sty (days)

On Ehe intensive care unit 85 (50t 17-0) Q0400 170)  -0-21(-092to140) 056

In haspital 720[130t0383) 0[120tc400) 039 (260t 3146) 077

Dataare medan (IQR] n (%), or mean (35%Cl). Bebween-group absolute differences were @iculated using the mean valwes, perentage differences, and 95% Cls.
MA= not applicable.

Table 2: Primary and secondary outoome measures




Odak Kontrolu

Mumkun oldugu kadar cabuk odak
kontrolu(en gec 6-12 saat icinde odak
kontrolu hedef olmalidir)(BPS)

SVK odak olarak dusunuluyorsa
cikariimalidir(PBS)



Viral Enfeksiyon(SSC-2012)

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

Influenza
CMV 7?27?77



Ozet

Erken baslanmali
Uygun ampirik tedavi
FK/FD

Mumkun oldugunca erken odak
kontrolu

TDM
De-eskalasyon
Gereksiz uzatmamali






