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* Epidemiyoloji
* Sepsiste antimikrobiyal yonetim neden 6nemli?

* Antimikrobiyal yonetimin temel ilkeleri

* Rehber onerileri ile sepsiste antimikrobiyal ydonetim nasil olmali?

(tedavi zamanlamasi, uygun antimikrobiyal, doz, siire, de-eskalasyon.....
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Hastane 6lumlerinde, hastaneye yeniden basvuruda ve saglik harcamalarinda 1. sirada
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51 klinik ¢alismanin degerlendirilmesi e

“*insidans 189/100 000
“*Mortalite %26.7

“*insidans 58/100 000

Yogun bakim

**Mortalite %42.6

Fleischmann-Struzek C et al. Incidence and mortality of hospital-and ICU-treated sepsis: results from an updated and expanded systematic review and meta-analysis. Intensive Care Med. 2020 Aug;46(8):1552-1562.

Mortalitesi yuksek bir infeksiyon acilidir. Erken tani ve erken
miidahale hayati 6nem tasir.
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Epidemiology of sepsis in intensive oot
care units in Turkey: a multicenter,
point-prevalence study
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Kubilay Demirag’, Canan Baydemir®, Necmettin Unal® and Sepsis Study Group

I
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94 hastane
132 yogun bakim Unitesi
Toplam 1499 hasta

863 hastada en az bir
infeksiyon odagi (%57.5)




VIEWPOINT

Sepsis and antimicrobial
ornaccess  stewardship: two sides of the

same coin

Fidelma Fitzpatrick,” ' Carolyn Tarrant,® Vida Hamilton,”
Fiona M Kiernan,® David Jenkins,® Eva M Krockow’

Sepsisten olimu onle
Hizli tedavi
Genis spektrumlu antibiyotik

Antimikrobiyal
onetim

Sepsis
yonetimi

Gereksiz antibiyotik verme
Spektrumu daralt

Direnci engelle

Yan etki riski




Antimikrobiyal yonetim (antimicrobial stewardship)

* Uygunilacin
* uygun dozda
* uygun sirede
* uygun yoldan

verilecek sekilde secilmesini saglayarak
antimikrobiyal ajanlarin dogru/uygun
kullanimint iyilestirmek ve
degerlendirmek amacli esgidumli
girisimler

Drug

4D:

Right drug,
dose, duration,
de-escalation

The 4Ds ]
Right drug-route

Dose Duration
De-escalation

Figure 1. The 4 Ds of antimicrobial therapy: the right Drug,
Dose, Duration and De-Escalation.

Jomy Joseph PharmD & Keith A Rodvold PharmD (2008) The role of carbapenems in the treatment
of severe nosocomial respiratory tract infections, Expert Opinion on Pharmacotherapy, 9:4, 561-575



Sepsiste antimikrobiyal yonetim neden énemli?

* Dengeyi kurmak zor ‘ £ &
- Erken ve genis spektrumlu antibiyotik: hayat kurtarir W

- Gereksiz antibiyotik kullanimi: direng gelisimi, yan etkiler, maliyet '

* Direnc tehditi
- Sepsiste genis spektrumlu antibiyotik kullanim riski yliksek
- Direncg gelisimi: daha ylksek mortalite, daha uzun sureli yatislar

e Tani belirsizligi (viral infeksi%onlar, non-infeksiyoz durumlar) nedeniyle sik yapilan hatalar (6r:
kiltir almadan antibiyotik baslanmasi yaygin)

* Gereksiz yere uzatilan tedaviler/uzun sire genis spektrumlu tedaviler
- Yan etkiler, C.difficile infeksiyonlari, mantar infeksiyonlari



Antimikrobiyal yonetim-temel ilkeler

* Uygun tani
— Viral, bakteriyel, non-infeksiyoz
* Uygun antimikrobiyal secimi
— Spektrum, aktivite, absorpsiyon, dagilim, klirens, yan etkiler
e Uygun doz
* Uygun sure
— Daha kisa streler
* Uygun de-eskalasyon



Surviving Sepsis--.

campaign«- Surviving Sepsis Campaign Timeline

2010 Data published on 15,000
patients from SSC database
demonstrating 20% RRR for

, death.
2002 SSC initated between \ 2013 sepsis metrics adopted by
ESICM, SCCM & ISF *‘ New York state, USA.

" Declaration 2008 Adult

Barcelona Guidelines

2002 - 2006 - 2010- 2018- 2022 .
) 2004 Adult \ 2012 Adult ‘ 2021 Adult
Guidelines : ¢ Guidelines Guidelines

2017 Data from New York state
v published on 100,000 patients
with 15.2% RRR for death.

2018 Hour-one bundle released.

2016 Adult
Guidelines

2005 working with IHI to create 2014 Data published on 30,000 E‘ 2018 Sepsis research priorities
first set of performance *‘ patients from SSC database published
improvement bundles. demonstrating 25% RRR for 2020 SSC COVID-19 Guidelines
2008 SSC independent of death.

industry funding and ISF no

Society ot
Critical Care Medicine

s ESICM
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Surviving sepsis campaign: international Featy

guidelines for management of sepsis and septic
shock 2021

Laura Evans' ®, Andrew Rhodes?, Waleed Alhazzani®, Massimo Antonelli®, Craig M. Coopersmith?®,
Craig French®, Flavia R. Machado’, Lauralyn Mcintyre®, Marlies Ostermann?, Hallie C. Prescott_m,
Christa Schorr'', Steven Simpson'?, W. Joost Wiersinga'?, Fayez Alshamsi'®, Derek C. Angus'®, Yaseen Arabi'®,

Bu rehberdeki 6neriler; bir hastanin klinik degiskenleri ile klinisyenin karar verme

yeteneginin yerini alamaz. Bu kilavuzlarla en iyi uygulamayi yansitmak amaclanmistir.

Klavuzda 93 oneri Giiclii Oneri: Sepsis hastalarinin olagan bakiminin bir parcasi olarak kabul

e 15 giiclil dneri edilmelidir.

e 54 zayif 6neri Zayif oneri: Karar vericilerin ¢cogunlugu bunun yapilmasini isteyebilir,

e 15 en iyi uygulama digerleri ise istemez.

bildirimi En iyi uygulama bildirimi tavsiyeleri: Kanita dayali olmayan gli¢lu éneriler
* 9 tavsiye verilmeyen




Sepsis ve septik sok icin tarama

Intensive Care Med (2021) 47:1181-1247
https://doi.org/10.1007/500134-021-06506-y
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Sep5|s performansml |y|Ie§t|r|C| S|stemler
- Tarama
- Egitim

- Sepsis demetlerinin performansinin o6lctlmesi

- Hasta sonuclari
- Ozel tibbi personel

Screening for patients with sepsis and septic shock
Recommendation

1. For hospitals and health systems, we recommend using a per-
formance improvement programme for sepsis, including sepsis
screening for acutely ill, high-risk patients and standard operating
procedures for treatment

Strong recommendation, moderate quality of evidence for screening

ecommendation, very low-quality evidence for standard operating
dures

50 gozlemsel calismanin irdelendigi bir
metaanalizde sepsis ve septik soklu hastalarda
bu sistemlerin uygulanisi sepsis demetlerine
daha yliksek uyum ve mortalitede azalmayla
iliskili oldugu saptanmis.

Damiani E, Donati A, Serafni G et al (2015) Efect of performance improvement programs on compliance with sepsis
bundles and mor- tality: a systematic review and meta-analysis of observational studies. PLoS One 10(5):e0125827
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Surviving sepsis campaign: international =L
guidelines for management of sepsis and sebtic

shock 2021 :
Recommendation
Laura Evans' ®, Andrew Rhc—do:: Waleed Alhazzani®, Massimo Antonelli*, Craig M. C

Craig French®, Flavia R. Machado’, Lauralyn Mcintyre®, Marlies Ostermann”, Hallie C.1
Christa R horr'!, Steven Simpson'?, W. Joost Wiersinga'?, Fayez Alshamsi'®

Cocino e Rihard Beae’.Gcoory B m; o Erhe pele ;L'o{ F“”“’l‘j 2.We recommend against using qSOFA compared to SIRS, NEWS, or
ohin Centofants”. Angel Coz Yataco™ Jan De Waele™, . Phillp Dellinger'' kent0a - MEWS 35 a single screening tool for sepsis or septic shock

_I sa Estenssoro’®, Ricard IC rer Lharc Gomers aII ,garoi Hodgs on’ Mo en Hyl
Theodore Iwashyna??, Shevin Jacob**, Ruth Kle ell*?, Michael Klon [_d -
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3 For adults suspected of having sepsis, we suggest measuring blood
lactate

Weak recommendation, low-quality evidence

e Sepsis veya septik sokta; SIRS, NEWS veya MEWS ile
karsilastirildiginda gSOFA'nin tek tarama araci olarak kullanilmasi
6neri|miyor (Glclu oneri, orta kalitede kanit)

* Sepsis oldugundan stiphelenilen yetiskinler icin kan laktatinin
Olculmesi onerilir (zayif 6neri, diisiik kalitede kanit)

14




Mortaliteyi azaltmak icin:
Sepsis yﬁnetimi en hizli sekilde hemodinaminin diizeltilmesi, destek tedavi
ve uygun antimikrobiyal tedavi gerekli

Multidisipliner yaklasim

Yogun bakim izlemi

* Hizlihemodinami kontrolu

* Uygun ve erken antimikrobiyal tedavi
* Kaynak kontrolu

e Destek tedavi



Sepsiste Sagkalim Kampanyasi Tedavi Demeti

2005

6-hour Resuscitation Bundle

Measure serum lactate
Obtain blood cultures prior to antibiotics
Administer broad spectrum antibiotics
within 3 hours of ED or 1 hour non-ED
admission
With hypotension &/or serum lactate > 4
mmol/L:

o Crystalloid 20mi/Kg

o Vasopressors if unresponsive
Persistent hypotension &/or lactate> 4
mmol/L achieve:

* CVP>8mmHg

* Scv02>70% or SvO2 > 65%

24-hour Management Bundle

Low dose steroids

Human activated protein C (rhAPC)
Maintain glucose 70 -150 mg/dL
Maintain median inspiratory plateau
pressure < 30 cm H20 in mechanical
ventilation

2013 - 218

3-hour Bundle 1-hour Bundle
* Measure serum lactate * Measure serum lactate. Re-
* Obtain blood cultures prior to measure if initial > 2 mmol/L
antibiotics * Obtain blood cultures prior to

* Administer broad spectrum antibiotics antibiotics
* With hypotension &/or serum * Administer broad spectrum

lactate > 4 mmol/L: antibiotics

o Crystalloid 30mi/Kg * Begin rapid crystalloid 30 mi/kg

6-hour Bundle * Apply vasopressors if hypotension
* Vasopressors for hypotension after fluid remains after fluid resuscitation to
* For persistent arterial hypotension after MAP > 65 mm Hg

fluid or with lactate > 4 mmol/L;
* Measure CVP
* Measure ScvO2

24-hour Bundle no longer
recommended

16



Sepsiste Sagkalim Kampanyasi Ilk 1 saat Tedavi Demeti

aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa

‘2018 Giincellemesi’

’j}J Initial Resuscitation for Sepsis and Septic Shock (begin immediately):

—© o 1. Laktat seviyesi Olclilmeli, ilk deger >2 mmol/L

N

Administer broad- Apply vasopressors if
spectrum antibiotics. hypotensive during or 1 " n
Time Zero/Time Presentation . after fluid resuscitation to |Se 0 I g u m te kra rl a n m a I I

O maintain a mean arterial

*Time zero" or “time of presentation” is pressure = 65 mm Hg.

; g o o . . . .o .o °
defined as the t f tri the Emerge
ol il o, F o i e Begin rapid 2. Antibiyotik 6ncesi kan kultirleri alinmali
care venue, from the earliest chart annotation administration Df. Q,\
consistent with all elements of sepsis 30 mi/kg crystalloid ‘

for hypotension or
lactate > 4 mmol/L

(formerly severe sepsis) or septic shock
ascertained through chart review.

—O

r” 3. Genis spektrumlu antibiyotik baslanmall

/ 4. Sivi destegine kristaloid 30 mL/kg olacak

Measure lactate level.

Remeasure lactate if initial lactate
elevated (> 2mmol/L).

-
—
Obtain blood cultures

before administering
antibiotics.

sekilde hizlica baslanmali (hipotansiyon veya

laktat >4 mmol/L)

5. Sivi tedavisine ragmen hipotansiyon devam

ediyorsa OAB >65 mmHg olacak sekilde

vazopressor eklenmeli

T S o pars CC IR OUNR R SO WM. U L0
Med. 2018 Jun;46(6):997-1000



Baslangic¢ degerlendirme

Ilk 45 dk icinde (sivi ve antibiyotik tedavisini geciktirmeden):

e Rutin laboratuvar tetkikleri (hemogram, biyokimyasal parametreler, KCFT,
koagulasyon testleri)

e Laktat

e Kan kalturd ve diger olasi odaklardan kultir (balgam, idrar, damar ici
kateter, yara...)

* Hizli antijen ve PCR testleri
* Kan gazl

* Goruntlleme

* Prokalsitonin



Baslangic¢ reslisitasyonu

Recommendation Strength Changes From 2016

Recommendations 2021 and Quality of Evidence Recommendations

INITIAL RESUSCITATION

4. Sepsis and septic shock are medical emergen-  Best practice statement
cies, and we recommend that treatment and
resuscitation begin immediately.

5. For patients with sepsis induced hypoperfusion | Weak, low quality of evidence DOWNGRADE from Strong, low

or septic shock we suggest that at least 30 mL/ quality of evidence

kg of IV crystallod , “We recommend that in the initial

fluid should be given within the first 3 hr of resus- resuscitation from sepsis-induced

citation. hypoperfusion, at least 30mL/kg of
IV crystalloid fluid be given within
the first 3 hr"

6. For adults with sepsis or septic shock, we sug-  Weak, very low quality of evidence
gest using dynamic measures to guide fluid
resuscitation, over physical examination, or static
parameters alone.

7. For adults with sepsis or septic shock, we sug-  Weak, low quality of evidence
gest guiding resuscitation to decrease serum
lactate in patients with elevated lactate level,
over not using serum lactate.

8. For adults with septic shock, we suggest using  Weak, low quality of evidence NEW
capillary refill time to guide resuscitation as an
adjunct to other
measures of perfusion.




Randomized Controlled Trial > JAMA. 2017 Oct 3;318(13):1233-1240.

doi: 10.1001/jama.2017.10913. Gelismekte olan ulkelerde

erken resusitasyon
protokoliintin sonuclara
etkisi bilinmiyordu

Effect of an Early Resuscitation Protocol on In-
hospital Mortality Among Adults With Sepsis and
Hypotension: A Randomized Clinical Trial

Ben Andrews ! 2, Matthew W Semler 3, Levy Muchemwa 2 Paul Kelly 2 4 Shabir Lakhi 2,
Douglas C Heimburger 1, Chileshe Mabula ®, Mwango Bwalya °, Gordon R Bernard 3

e 2012-2013 vyillari arasinda Zambiya’da acil servise sepsis kriterleri ile basvuran 212 eriskin hasta
* Erken resusitasyon protokolu grubu (juguler venoz basinc, solunum hizi, oksijen saturasyonu)
e Standart bakim grubu (hemodinamik instabilite)

Sepsis Protokolii Olagan Bakim Grubu
iIk 6 saatte: Grubu (n=106) (n=103)
Erken resusitasyon grubuna 3.5 It sivi o
Standart bakim grubuna 2 It sivi Vazopressor ihtiyaci 15 (%14.2) 2 (%1.9)

Mortalite 51 (%48.1) 34 (%33.0)



Baslangic¢ reslisitasyonu

Recommendation Strength Changes From 2016

Recommendations 2021 and Quality of Evidence Recommendations

INITIAL RESUSCITATION

4. Sepsis and septic shock are medical emergen-  Best practice statement
cies, and we recommend that treatment and
resuscitation begin immediately.

5. For patients with sepsis induced hypoperfusion | Weak, low quality of evidence DOWNGRADE from Strong, low

or septic shock we suggest that at least 30 mL/ quality of evidence

kgof Vorystallod “We recommend that in the initial

fluid should be given within the first 3 hr of resus- resuscitation from sepsis-induced

citation. hypoperfusion, at least 30mlL/kg of
IV crystalloid fluid be given within
the first 3 hr"

6. For adults with sepsis or septic shock, we sug-  Weak, very low quality of evidence
gest using dynamic measures to guide fluid
resuscitation, over physical examination, or static
parameters alone.

7. For adults with sepsis or septic shock, we sug-  Weak, low quality of evidence
gest guiding resuscitation to decrease serum
lactate in patients with elevated lactate level,
over not using serum lactate.

8. For adults with septic shock, we suggest using | Weak, low quality of evidence NEW
capillary refill time to guide resuscitation as an
adjunct to other
measures of perfusion.
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Capillary refill time as a continuous variable
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Yogun bakim linitesine transfer

Cardoso et d. Critical Cas 2011, 15828
hutp/fecforum com/content/15/1/8728
C, crimicaL cARe

Impact of delayed admission to intensive care
units on mortality of critically ill patients: a cohort
study

B non survivors

60,0% 571%

52,0%

46,2%
o -

w0%  Acil servisten YBU'ye transferin her bir

% w0 Saat gecikmesi icin YBU mortalitesinde

= e %15k artis
-1 0B I I
0,0%

210 12 hours 12 to 18 hours 18 to 24 hours more than 24

Delay to ICU admission hours

Figure 2 ICU monahty rate among patients grouped by time to ICU admission. This figure shows increase in mortality mte according to
KU waiting time, There is a significant tendency of increase in mortality with time. A, immiediate admiss :-:2 978; P = 0.002).

SUrviving Sepsis -

Campaign e
. : . 2021
Admission to intensive care

Recommendation

10. For adults with sepsis or septic shock who require ICU admission, we
suggest admitting the patients to the ICU within 6 h

Weak recommendation, low-quality evidence

SSC 2021 onerisi:

Yogun bakim gerektiren sepsis veya
septik soklu hastalarin YBU’ye
transferinin 6 saat icinde yapilmasi
onerilir

Zayif oneri, distk kanit duzeyi




=
Surviving sepsis campaign: international ‘
guidelines for management of sepsis and septic
shock 2021

infeksiyon tanisi

Sepsis veya septik sok siphesi olan ancak infeksiyonu teyit edilmemis yetiskinler icin:
» Surekli olarak yeniden degerlendirmeyi ve alternatif tanilari arastirmayi,

* Alternatif bir tani gosteriliyorsa veya kuvvetli bir sekilde bundan stpheleniliyorsa,

ampirik antimikrobiyallerin kesilmesini oneriyor (en iyi uygulama)

24



Antimikrobiyal tedavi zamanlamasi

Antibiotic Timing
Shock is present Shock is absent
Sepsis is | Adminster antimicrobials immediately, =)
definite or J ideally within 1 hour of recognition. )
probable
= ™ ——

f ./] Administer f[ ‘/ Rapid assessment” of |
antimicrobials " infectious vs noninfectious
immediatoly, ideally causes of acute iliness.
within 1 hour of -

Sepsis Is ! recognition, X
possible lt/‘ Administer antimicrobials
' within 3 hours if concern for
& infection persists. )

*‘Rapid assessrment inckudes history and ciinkcal examination, fests for both infectious and nonimfactious causss of acute liness
and immeadiate reatment for acute conditions that can mimic sepss. Whanever possible, this shoult be compleled within 3 howrs
of presentation so that & decision can be made a3 o the Maihood of an infectious cause of the patient’s presentation and himely
anfimicrobia/ therapy provided I the Mkadhood Is thought o be hiph.

Intensive Care Med (2021, ~1247
https:/, dotngomswl 1065&6

GUIDELINES

Surviving sepsis campaign: international
guidelines for management of sepsis and septic
shock 2021

Laura Evans'"®, Andrew Rhodes’, Waleed Alhazzani®, Massimo Antonelli®, Craig M. Coopersmith®,

Septik sok varsa (sepsis
tanisi kesin/yliksek
olasilikli veya stipheli olsa
da): ilk 1 saat icinde
antibiyotik

Sepsis tanisi olasi ancak
septik sok yoksa:
infeksiyon ve infeksiyon
disi nedenler icin hizli
degerlendirme, infeksiyon
siphesi devam ediyorsa 3
saat icinde antibiyotik

zJ



Tedavi zamanlamasi neden onemli?

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 2006
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time from hypotension onset (hrs)

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 <
.0001). Administration of an antimicrobial effective for isolated or
suspected pathogens 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



Uygun antimikrobiyal se¢cimi

e Olasi infeksiyon odagi ve etkenler

* Toplum kokenli/hastane kokenli

* Onceki infeksiyonlar ve antibiyotik kullanimi
* Yas, kilo, allerji durumu

* Komorbiditeler

* Invazif alet varhg

* Immiinosupresyon

* Lokal prevalans ve direnc verileri



Olasi infeksiyon odagi ve olasi etkenler
Lokal

epidemiyolojik
veriler !

* Solunum sistemi infeksiyonlari

* Gastrointestinal sistem infeksiyonlari
 Uriner sistem infeksiyonlari

e Cilt ve yumusak doku infeksiyonlari

%80

» Kateter kaynakli sepsis, endokardit, menenjit: %1

* Gram-negatif etkenler: %60
* Gram-pozitif: kiltur pozitif olgular arasinda MRSA siklig1 yaklasik %5 (bolge ve olguya gore %2-10)

* Fungal etkenler (daha cok nozokomiyal sepsislerde, %20’ye kadar cikabilir)
* Viral etkenler (<%4)

Gauer R et al, Am Fam Physcian,2022.



.
Baykara et al. Critical Care (2018) 22:93

Epidemiology of sepsis in intensive
care units in Turkey: a multicenter,

point-prevalence study

Nur Baykara'", Halis Akalin?, Mustafa Kemal Arslantas®, Volkan Hanc®, Cigdem Caglayan®, Ferda Kahveci®,

Kubilay Demirag’, Canan Baydemir®, Necmettin Unal® and Sepsis Study Group

Table 3 Origin and type of infection in infected patients

@ CrossMark

All infected Infection Infection Severe sepsis
patients n=237 + SIRS without shock
n = 863 n=163 n = 260 n =203 n=104
Origin of infection, n (%)
Community-acquired 285 (328) 85 (35.8) 52 (319) 86 (33)
Hospital-acquired 259 (30) 59 (24.8) 52 (319) 75 (28.8)
ICU-acquired 211 (244) 62 (26.1) 44 (269) 64 (24.6)
Unknown 108 (12.5) 31 (13.0) 15 (92) 35(134)
Type of infection®, n (%)
Respiratory 618 (71.6) 158 (66.6) 118 (72.3) 188 (72.3)
Bloodstream 77 (89) 28(11.8) 15(92) 22 (85)
Renal/urinary 67 (7.8) 21 (838) 12(74) 19.(7.3)
Catheter-related 56 (6.5) 17 (7.1) 8 (49) 18 (6.9)
Intra-abdominal 49 (5.6) 10 4.2) 9 (5.5) 12 (46) 18 (8.8) 13 (12.5)
Surgical 32 (37) 6 (25) 5(3.0) S (34) 12 (5.9) 3(28)
Skin/soft tissue 24 (27) 6(25) 8 (49) 10 (3.8) 0() 0 (0)
Others 22 (25) 2(08) 6(3.7) 9(34) 5 (25) 3(29)




Table 4 Distribution of microorganisms isolated from culture-positive-infected patients according to clinical condition

All Infection Infection + SIRS Severe sepsis Septic shock Bayka raetal.
(n =863 (n=237) (h=163) Z:/\lti\c;g) )shOck (n = 203) Critical Care
Culture-positive-infected patients, n (%) 503 (583) 131(553) 83 (509) 154 (59.2) 135 (66.5) (2018) 22:33
Isolated microorganisms®, n (%) 686(100) 161(100) 126(100) 213(100) 186(100)
Gram negative 540 (78.7) 124 (77) 99 (78.5) 162 (76) 155 (83.3)
Acinetobacter spp. 231 (337) 3 (339
Carbapenem-resistant 173 (25.2) 3 (285)
Colistin-resistant 5(0.7) (1.0)
Pseudomonas spp. 113 (164) 0(16.1)
Carbapenem-resistant 30 (44) (32)
Colistin-resistant 3(04) (1.0)
Klebsiella spp. 110 (16) 1(22.0)
Carbapenem-resistant 43 (6.3) 8(9.7)
Colistin-resistant 3(04)
Escherichia coli 37 (54)
Serratia marcescens 12 (1.7)
Proteus spp. 10(1.4)
Enterobacter spp. 8(1.1)
Others 19(2.7) (3.2)
Gram positive 107 (15.5) 9(10.2)
Staphylococcus aureus 61 (89) 2 (64)
MRSA 46 (6.7) (4.8)
Enterococcus spp. 38 (5.5) 9 (5.6) 8 (6.3) 14 (6.5) 7(3.7)

VRE 3 (04)

1(06)

0

2(09)

0(0)



Antimicrobial Resistance Threats in the United
States, 2021-2022

KEY POINTS

+ CDC used new data to update the United States (U.S.) burden of seven

* CDC previously reported that the burden of these pathogens increased in the U.S. in

« The new data describe the burden in the two following years, 2021 and 2022, and

ANTIMICROBIAL
RESISTANCE (AR

New Data on AR Throats in the U.S, from 202%-2022

antimicrobial-resistant pathogens typically found in healthcare settings.

2020 in the COVID-18 Impact Report.

compares against 2019 data,

Threat Change in Rates or Number of Infections***
2020 vs. 2019 | 2021 vs. 2020 | 2022 vs. 2021 | 2022 vs. 2019
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Fig. 5 Klebsiella pneumoniae. Percentage of invasive isolates resistant to carbapenems (imipenem/meropenem), by
country, WHO European Region, 2021
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Fig. 7 Acinetobacter species. Percentage of invasive isolates with resistance to carbapenems (imipenem/meropenem),
by country, WHO European Region, 2021
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Total number of invasive isolates tested (n) and percentage of isolates with resistance phenotype (%)®, by bactdiirkiye, 2017-2021

Bacterlal specles Antimicroblal group/agent 3 I“

E. coll Aminopenicillin (amoxicillin/ampicillin) resistance 3652 77.7 4365 74.8 3
Third-generation cephalosporin (cefotaxime/ceftriaxone/ceftazidime) resistance 4337 52.7 4852 50.2 3
Carbapenem (imipenem/meropenem) resistance 4321 2.7 4551 47 T
Fluoroquinolone (ciprofloxacin/levofloxacin/ofloxacin) resistance 4022 52.3 4707 50.9 4
Aminoglycoside (gentamicin/tobramycin) resistance 4083 26.6 4569 24.6 <
Combined resistance to third-generation cephalosporins, fluoroquinolones and aminoglycosides 3755 18.8 4395 15.9 3
K. pneumoniae Third-generation cephalosporin (cefotaxime/ceftriaxone/ceftazidime) resistance 3157 72.0 4738 75.4 T
Carbapenem (imipenem/meropenem) resistance 3165 325 4421 491 Te
Fluoroquinolone (ciprofloxacin/levofloxacin/ofloxacin) resistance 3009 61.1 4483 68.6 T
Aminoglycoside (gentamicin/tobramycin) resistance 2991 44.6 4482 43.2 -
Combined resistance to third-generation cephalosporins, fluoroguinolones and aminoglycosides 2821 38.9 4203 38.7 -
P. aeruginosa Piperacillin-tazobactam resistance 1491 37.2 1764 32.5 3
Ceftazidime resistance 1481 30.0 1723 28.1 -
Carbapenem (imipenem/meropenem) resistance 1552 37.4 1718 39.0 -
Fluoroquinolone (ciprofloxacin/levofloxacin) resistance 1525 35.6 1735 33.1 -
Aminoglycoside (gentamicin/tobramycin) resistance* 1519 26.7 1069 17.8 i
Combined resistance to > 3 antimicrobial groups (among piperacillin-tazobactam, ceftazidime, carbapenems, 1279 31.7 955 28.1 -
fluoroguinolones and aminoglycosides): ,
Acinetobacter spp. Carbapenem (imipenem/meropenem) resistance 2540 91.5 3279 93.3 2
Fluoroguinolone (ciprofloxacin/levofloxacin) resistance 2505 92.6 3233 94.6 T
Aminoglycoside (gentamicin/tobramycin) resistance 2558 783 3405 85.3 15
Combined resistance to carbapenems, fluoroquinolones and aminoglycosides 241 77.8 3089 84.8 T
S. aureus MRSA® 3142 25.8 3562 30.7 2
S. pneumoniae Penicillin non-wild-type® 213 46.0 147 53.7 T
Macrolide (azithromycin/clarithromycin/erythromycin) resistance 205 39.5 126 341 -
' Combined penicillin non-wild-type and resistance to macrolides® 186 290 | 123 26.0 -
E. faecalls High-level gentamicin resistance L) 380 1899 24.7 gt

E. faeclum Vancomycin resistance 1551 13.2 2242 15.8



> J Chemother. 2022 Jul;34(4):235-240. doi: 10.1080/1120009X.2021.1963618. Epub 2021 Sep 8.

In-vitro activity of fosfomycin against Escherichia
coli and Klebsiella pneumoniae bloodstream isolates
and frequency of OXA-48, NDM, KPC, VIM, IMP types
of carbapenemases in the carbapenem-resistant
groups

Pinar Zarakolu ', Ozgen Késeoglu Eser 2, Baris Otlu 2, Oznur Girpinar 2, Ciineyt Ozakin 4,
Halis Akalin 4, iftihar Kéksal °, Serhat Unal

* 346 kan dolasimi infeksiyonu izolati (126 E.coli, 220 K.pneumoniae)

« 185 izolat (41 E. coli, 144 K. Pneumoniae)

163 (32 E. coli, 131 K. pneumoniae) karbapenemaz

 OXA-48 en sik (E.coli %96.8, K.pneumoniae %70.9)

* K. pneumoniae: NDM %20, KPC %15.2

* Nozokomiyal karbapeneme duyarli ve direncli E.coli ve karbapeneme duyarli K.pneumoniae’da
invitro aktiviteye sahip

e Direnc riski nedeniyle fosfomisin monoterapisi yerine kombinasyon



> Acta Microbiol Immunol Hung. 2021 Jul 29. doi: 10.1556/030.2021.01525. Online ahead of print.

Ceftazidime — Avibactam susceptibility among
carbapenem-resistant Enterobacterales in a pilot
study in Turkey

Hasan Selcuk Ozger 1, Ebru Evren 2, Serap Suzuk Yildiz 3, Cigdem Erol ¢, Fatma Bayrakdar 3,
Ozlem Azap 24, Alpay Azap 2, Esin Senol

Toplam 318 karbapeneme direncli Enterobacterales izolati

Karbapenemaz genlerini saptamada PCR

Seftazidim-avibaktam (CZA) in vitro duyarliligi broth mikrodiltisyon ve disk
difiizyon yontemleri ile degerlendirilmis

n =290, %91,2 K.pneumoniae

En yaygin karbapenemaz OXA-48 (n=82) ve 2 adet KPC karbapenemaz

84 izolatta hem broth mikrodiliisyon hem de disk diflizyon yontemleriile CZA
calisiimis ve 4 izolat CZA’a direncli
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Campaign="  Antimikrobiyal secimi-MRSA

2021

Antimicrobial choice

Recommendations

17. For adults with sepsis or septic shock at high risk of methicillin resist-
ant staph aureus (MRSA), we recommend using empiric antimicrobials
with MRSA coverage over using antimicrobials without MRSA coverage

Best Practice statement

18. For adults with sepsis or septic shock at low risk of methicillin resistant
staph aureus (MRSA), we suggest against using empiric antimicrobials
with MRSA coverage, as compared with using antimicrobials without
MRSA coverage

Weak recommendation, low quality of evidence

Metisiline direncli S.aureus (MRSA) acisindan
yuiksek risk varsa MRSA etkili antibiyotiklerin
ampirik kullanimi énerilir (En iyi uygulama)

Risk dusik ise ampirik tedavide MRSA’y1 kapsamak

onerilmiyor (zayif 6neri, disik kanit diizeyi)

MRSA icin risk faktorleri

Onceden MRSA infeksiyonu veya kolonizasyonu
Yakin zamanda iv antibiyotik kullanimi
Tekrarlayan cilt infeksiyonlari

Kronik yara oykusi

Invazif cihaz varhig

Hemodiyaliz

Yakin zamanda hastane yatisi



E\V‘ | \ 1\ ) | (\‘ 4 & "o
SUTVIVITIE SEPSIS " e

2021

Recommendations

19. For adults with sepsis or septic shock and high risk for multidrug
resistant (MDR) organisms, we suggest using two antimicrobials with
gram-negative coverage for empiric treatment over one gram-negative
agent

Weak recommendation, very low quality of evidence

20. For adults with sepsis or septic shock and low risk for MDR organisms,
we suggest against using two Gram-negative agents for empiric
treatment, as compared to one Gram-negative agent

Weak recommendation, very low quality of evidence

21. For adults with sepsis or septic shock, we suggest against using
double gram-negative coverage once the causative pathogen and the

susceptibilities are known
Wank rerommendation verv loww antalitv of evidenre

« CID organizmalar icin yiiksek risk mevcutsa ampirik
ikili Gram-negatif etkili antimikrobiyal
Zayif oneri, cok disuk kanit kalitesi

e Dusuk risk mevcut ise ikili tedavi dnerilmemekte

e Etken patojen ve duyarhlik sonuclari 6grenildikten
sonra ikili tedavi 6nerilmez

Campaign o Antimikrobiyal secimi - Gram-negatif

CID Gram-negatif bakteriler igin
risk faktorleri

* Son 1yilicinde CiD organizmalar ile
kanitlanmis infeksiyon veya kolonizasyon

 CID organizma yerel prevalansi

* Hastane kaynakli/saglik bakimi iliskili
infeksiyon

 Son 90 gun icinde genis spektrumliu
antibiyotik kullanimi

* Son 90 giin icinde CiD bakteriler
acisindan endemik bir tlkeye seyahat



Review 2> J Infect. 2017 Apr;74(4):331-344, doi: 10.1016/}.jinf.2016.11.013. Epub 2016 Dec 3

Empirical mono- versus combination antibiotic
therapy in adult intensive care patients with severe
sepsis - A systematic review with meta-analysis and
trial sequential analysis

Fredrik Sjovall ', Anders Perner ¢, Morten Hylander Maller ¢

Affiliations + expand
PMID: 27919645 DOI: 10.1016/.jinf.2016.11.013

13 RKC irdelenmis

Or:

Seftazidim+Amikasin vs Meropenem
Meropenem+moksifloksasin vs meropenem
Sefepim+amikasin/levofloksasin vs sefepim
Meropenem+siprofloksasin vs meropenem
Sefuroksim+gentamisin+metronidazol vs meropenem
Sefotaksim+amikasin vs imipenem

* Karbapenemler en ¢ok kullanilan monoterapi ajani
* Monoterapi ve kombine tedaviler arasinda mortalite acisindan fark

yok (RR 1.11, 95% Cl 0.95-1.29; p = 0.19)

 Kombinasyon tedavisinin yarar veya zararina iliskin kesin kanitlar

olmaksizin, verilerin niceligi ve kalitesi diistik
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Campaign «° Antibiyotiklerin uygulanisi

2021

Pharmacokinetics and pharmacodynamics

Delivery of antibiotics
26. For adults with sepsis or septic shock, we recommend optimising

dosing strategies of antimicrobials based on accepted pharmacaoki-
netic/pharmacodynamic (PK/PD) principles and specific drug proper-

25. For adults with sepsis or septic shock, we suggest using prolonged
infusion of beta-lactams for maintenance (after an initial bolus) over
conventional bolus infusion

Weak recommendation, moderate quality of evidence tes _
Best Practice Statement
Beta-lalf’:jamlar(;n blaslanglg bolus.lr}f"uzyon PK/PD parametrelerine ve ila¢ 6zelliklerine
sonr.a5| | ame OZ_ ?rlmp.uzam@ Infuzyon gdre antimikrobiyallerde optimal doz stratejisi
seklinde verilmesi onerilir (zayif 6neri, orta B »
, onerilir (en iyi uygulama)
kalitede kanit)

Yukleme dozu 6nemli !!
(etkili konsantrasyona ulasmada gecikme olmamasi icin)



Altered fluid Altered protein Altered hepatic Altered renal Extracorporeal
balance binding function function organ support
' ' ' :
v v v v
Aggressive fluid Hy s R T
resuscitation TPy N TAAG YPOpsTaon Acute kidney Augmented renal RRT, ECMO,
third spacing . S lil\?(,-r mjury clearance MV
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Figure1. Physiological alterations and the effects on antimicrobial pharmacokinetics. Abbreviations: AAG, a1-acid glycoprotein; ECMO, extracorporeal membrane oxygen-
ation; MV, mechanical ventilation; RRT, renal replacement therapy; Vd, volume of distribution.

S134 « JID 2020:222 (Suppl2) « Pheetal



Hiperdinamik dolasim
Kapiller kacak, hipoalbliminemi, agresif sivi replasmani

(Artmis dagilim hacmi) Antimikrobiyallerin PK/PD
Bobrek ve karaciger fonksiyonlarinda bozulma parametrelerinde degisiklik
RRT

ECMO

e Serbest ilac konsantrasyonlari terapotik diizeyin altinda kalabilir veya toksik doza c¢ikabilir
* Standart dozlar yetersiz kalabilir

* Baslangicta ylikleme dozu gerekebilir

. beta-laktamlar, glikopeptitler, kolistin

e Uzun sureli inflizyon

e Terapotik ilagc monitorizasyonu

Stijn I. Blot, et al. Advanced Drug Delivery Reviews. 2014
De Backer D, et al. Intensive Care Med. 2019.
Phe K, J Infect Dis. 2020



Meta-Analysis > JAMA. 2024 Aug 27;332(8):638-648. doi: 10.1001/jama.2024.9803.

Prolonged vs Intermittent Infusions of p-Lactam
Antibiotics in Adults With Sepsis or Septic Shock: A
Systematic Review and Meta-Analysis

Mohd H Abdul-Aziz 1, Naomi E Hammond 2 3, Stephen J Brett 4, Menino O Cotta ',

Jan J De Waele >, Anthony Devaux ©, Gian Luca Di Tanna ® 7 &, Joel M Dulhunty 2 2 10 11,
Hatem Elkady '2, Lars Eriksson '3, M Shahnaz Hasan '*, Ayesha Bibi Khan '°,

Jeffrey Lipman 1 2 10 17 Xjaoqiu Liu ® '8, Giacomo Monti 1 20, John Myburgh 2 21,
Emmanuel Novy % 23, Shahed Omar ', Dorrilyn Rajbhandari 2, Claire Roger 24 22,
Fredrik Sjévall 26 2
Jason A Roberts !
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Ampirik antifungal tedavi

Antifungal therapy

22. For adults with sepsis or septic shock at high risk of fungal infec- InvaZIf kandlda |nfekS|yon|ar| Icln rISk

tion, we suggest using empiric antifungal therapy over no antifungal - H
e faktorleri

Weak recommendation, low quality of evidence Genis spektrumlu antibivotik kullanimi
23. Far adults with sepsis or septic shock at low risk of fungal infection, 2 5P Y

we suggest against empiric use of antifungal therapy e Abdominal cerrahi
Weak recommendation, low quality of evidence e VB U' de uzun sireli yatis

e TPN
e Santral venoz kateter varligi
* Hemodiyaliz

e Fungal infeksiyon riski yiksek olan

hastalarda ampirik antifungal tedavi * GIS perforasyonlari ve anastomoz kacaklari
onerilir (Zayif 6neri, diisiik kanit diizeyi) * Kandida kolonizasyonu

« Dusuk risk mevcut ise antifungal * Hematolojik malignite
onerilmez (zayif 6neri, diisiik kanit diizeyi) * Solid organ ve hematopoetik kdk htcre alicilari

* Notropeni
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s RRlgR e Kaynak kontrolii

Source control

Recommendation

27. For adults with sepsis or septic shock, we recommend rapidly identify-
ing or excluding a specific anatomical diagnosis of infection that requires
emergent source control and implementing any required source control
intervention as soon as medically and logistically practical

Best Practice Statement

Kontrolde en az antimikrobiyal tedavi kadar 6nemli
6-12 saat icinde yapildiginda sag kalima etkili
Apse drenajl
Infektif nekrotik dokularin uzaklastirilmasi
Infekte kateterlerin uzaklastiriimasi
Devam eden bir mikrobiyal kaynak varsa kontrol edilmesi
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De-eskalasyon/tedavi siiresi
De-escalation of antibiotics Duration of antibiotics
29, For adults with sepsis or septic shock, we suggest daily assessment 30. For adults with an initial diagnosis of sepsis or septic shock and
for de-escalation of antimicrobials over using fixed durations of therapy adequate source control, we suggest using shorter over longer dura-
without daily reassessment for de-escalation tion of antimicrobial therapy
Weak recommendation, very low quality of evidence Weak recommendation, very low quality of evidence

» Sepsis veya septik soklu hastalarda, sabit tedavi sirelerinin kullanilmasinin yerine de-
eskalasyon icin giinliik degerlendirme (zayif 6neri, cok distk kanit dizeyi)

* Yeterli kaynak kontrolii varsa kisa tedavi siireleri 6nerilmekte (ort 7-10 glin) (yavas klinik yanit,
drene edilemeyen infeksiyon odagi, fungal enfeksiyon, nétropeni, immunosupresyon varsa daha uzun olabilir)



De-eskalasyon

* Etken patojen ve duyarllik sonuclari belli oldugunda gereksiz antibiyotikleri kes

* Duyarliysa dar spektrumlu antibiyotige gec

» De-eskalasyonu olabilecek en kisa siirede yap (hizli tanisal tetkikler bunu hizlandirabilir)

* Gereksiz antimikrobiyal tedaviye devam etmenin riskleri goz ontine alindiginda, kultiirler negatif
olsa bile yeterli klinik iyilesme varsa antimikrobiyallerin dikkatli bir sekilde azaltilmasi dnerilir.

* Infeksiyon dislandiysa tim antimikrobiyalleri erkenden sonlandir

e Calismalarin ¢ogu gozlemsel (kisa donem mortalitede azalma, hastane yatis siiresinde
azalma, daha az maliyet, antimikrobiyal direnc riskinde azalma, daha az toksisite ve yan

etki...)

1. Tabah A, Bassetti M, Kollef MH et al (2020) Intensive Care Med 46(2):245-265
2. Leone M, Bechis C, Baumstarck K et al (2014) Intensive Care Med 40(10):1399-1408
3. Tabah A, Cotta MO, Garnacho-Montero J et al (2016) Clin Infect Dis 62(8):1009-1017
4. De Bus L, Depuydt P, Steen J, et al (2020Intensive Care Med 46(7):1404-1417



Tedavi siiresi: yeterli kaynak kontrolii varsa daha kisa tedavi suresi

Table 4 Planned duration of empirical antimicrobial therapy in RCTs of shorter versus longer duration of therapy accord-
ing to clinical syndrome

Population/syndrome  RCT/systematic review (data extracted from) Shorter duration Longer duration Outcomes
Pneumonia [301] Capellier (2012) 8 days 15 days No difference
[301, 302] Chastre (2003) 8 days 15 days No difference
[302] El Moussaoui (2006) 3 days 8 days No difference
[301-303] Fekih Hassen (2009) 7 days 10 days No difference
[302, 303] File (2007) 5 days 7 days No difference
[302, 303] Kollef (2012) 7 days 10 days No difference
[302, 303] Leophonte (2002) 5 days 10 days No difference
[301] Medina (2007) 8 days 12 days No difference
[302, 303] Siegel (1999) 7 days 10 days No difference
[302, 303] Tellier (2004) 5 days 7 days No difference
Bacteremia [302] Chaudhry (2000) 5 days 10 days No difference
[302] Runyon (1991) 5 days 10 days No difference
[304] Yahav (2018) 7 days 14 days No difference
Intra-abdominal infection [305] Montravers (2018) 8 days 15 days No difference
[293] Sawyer (2015) Max. 5 days Max. 10 days No difference
Urinary tract infection [290] Peterson (2008) 5 days 10 days No difference

Yalnizca sepsis ve septik soklu kritik hastalarda yapilan calisma sayisi az (kanit diizeyi diisiik)
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3631 Prokalsitoninin rolu

8 ey 1o Biomarkers to discontinue antibiotics
Biomarkers to start antibiotics

|
Recommendation

31. For adults with an initial diagnosis of sepsis or septic shock and

16. For adults with suspected sepsis or septic shock, we suggest against adequate source control where optimal duration of therapy is unclear,
using procalcitonin plus clinical evaluation to decide when to start we suggest using procalcitonin AND clinical evaluation to decide
antimicrobials, as compared to clinical evaluation alone when to discontinue antimicrobials over clinical evaluation alone

Weak recommendation, very low quality of evidence Weak recommendation, low quality of evidence

* Antimikrobiyallere ne zaman baslanacagina karar vermek icin; prokalsitonin kullaniimasi
onerilmez. (Zayif 6neri, cok diisiik kanit kalitesi)

* Yeterli kaynak kontroll yapilan ve optimal tedavi siresi belirsiz olan yetiskinlerde
antimikrobiyal tedavinin sonlandirilmasinda prokalsitonin ve klinik degerlendirmenin
birlikte kullanilmasi onerilir. (zayif 6neri, diisiik kanit kalitesi)



Review > Clin Micrabiol Infect. 2025 Apr;31(4):551-559. doi: 10.1016/j.cmi.2024.11.035.
Epub 2024 Dec 4.

Oral switch vs. continued intravenous antibiotic
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6 RKC ve 10 adjusted cohort

6 RKC: Oral antibiyotik gecisi, IV tedaviye non-inferior (n = 529; OR: 0.89; %95 GA: 0.54-1.48)
5 kohort: tedavi basarisizliginda fark yok (n = 929; OR 0.60; 95% Cl: 0.29-1.72)

Hastanede kalis siiresinde azalma (ortalama fark: —5.19 giin)

Sonuc: Oral antibiyotiklere erken gecis, bakteriyemi ve sepsis icin stirekli IV antibiyotik

tedavisine gore daha az etkili degil
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Antibiyotik dozlar ve uygulama sekli
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