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Enterobacteriaceae infection in intensive care units:
a matched-case control study

Fahad A S Aleidan, Hind Alkhelaifi , Aljouharah Alsenaid , Haya Alromaizan,
Fajer Alsalham , Alhanouf Almutairi, Khalid AlSulaiman & Abdel Galil Abdel

Front Cell Infect Microbiol. 2020; 10: 462. PMCID: PMC7521130
Published online 2020 Sep 14. doi: 10.3389/fcimb.2020.00462 PMID: 33042858

Epidemiology and Risk Factors for Carbapenem-Resistant Klebsiella
Pneumoniae and Subsequent MALDI-TOF MS as a Tool to Cluster KPC-
2-Producing Klebsiella Pneumoniae, a Retrospective Study

Lili Fang, 23 Heping Xu, 231 Xiaoying Ren, %3 xun Li,23 Xiaobo Ma, 23 Haijian Zhou,*3 Guolin Hong, '%3"
and Xianming Liang6'7"

Table 2: Previous use of antimicrobial Classes in CRE and CSE patients

Antimicrobial Classes* CRE

CSE

P-value
no. (%) - no. (%)
Aminoglycoside . 39(29.6) 11 (8.0) <0.0001
Carbapenem 79 (64.4) 35(26.1) <0.0001
_Cephalosporin 83599 79556 0.709
Penicillins o 4945%) 41(289) 10462
Quinolones 18 (12.7) 14 (10.0) 0.501

TABLE 1 | Comparison with patients’ characteristics between CRKP and CSKP
groups.

Characteristic? CRKP group® CSKP group® p-value
(n=35)n, % (n=70)n, %

Antimicrobial use prior to
culture within 30 days

One or more Antimicrobial 34 (97.1) 33 (47.1) <0.001
uses

Third- or fourth-generation 6((17.1) 15 (21.4) 0.605
cephalosporin use

Carbapenem use 16 (45.7) 5(7.1) <0.001
Quinolone use 14 (40.0) 6 (8.6) <0.001
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Background: Rapid and widespread increases in carbapenem resistance (CR) necessitate identification of

risk factors to guide appropriate interventions.

Objectives: We aimed to identify risk factors for CR Gram-negative infection through a systematic

literature review.

Data sources: We searched MEDLINE (via OvidSP and PubMed) and Embase (via OvidSP) databases and

the Cochrane Central Register of Controlled Trials.

Study eligibility criteria; Prospective or retrospective cohort and case—control studies reporting quanti-

tative data on risk factors associated with infections due to CR Gram-negative pathogens in hospitalized

patients were eligible.

Participants: Studies included hospitalized patients with CR infection caused by Gram-negative bacterial

pathogens (Enterobacterales and non-fermenters).

Methods: Searches were conducted in January 2018/December 2019 to identify studies published since

2007. Risk factor data were extracted and grouped by factor. The primary metric was proportion of

studies reporting a significant association with CR infection for each factor.

Results: In total, 92 studies were identified. Risk factors most frequently reported as significantly

associated with CR infection (>10 studies) were previous antibiotic use (91.1%; 72/79 studies); previous

carbapenem use (82.6%; 57/69); previous colonization (72.7%; 8/11); mechanical ventilation (66.7%;

36/54); previous intensive care unit stay (64.4%; 38/59); dialysis (61.1%; 11/18); catheter (58.0%;

40/69); length of stay in hospital (54.5%; 30/55); comorbidities (52.7%; 39/74); APACHE II (51.7%;

15/29); and intubation (51.4%; 18/35). Risk factors were mostly consistent across different species and

sites of infection.

Conclusions: Several variables, particularly previous antibiotic use, are strong risk factors for CR infection.

Interventions to mitigate against CR infection should target these factors.

Zaira R. Palacios-Baena, Clin Microbiol Infect 2021;27:228

© 2020 The Authors. Published by Elsevier Ltd on behalf of European Society of Clinical Microbiology and
Infectious Diseases. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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Tek degiskenli analiz ile en sik olarak CR enfeksiyonu ile anlamli bir iligkiye sahip oldugu bildirilen bireysel risk faktorleri
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Tiirkiye’de 2019 Yili icinde izole Edilen Escherichia
coli ve Klebsiella pneumoniae izolatlarinda

Mikrobiyol Bul 2021;55(1):1-16/doi: 10.5578/mb.20124

Karbapenemaz Epidemiyolojisi
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Sekil 3. Karbapenem direncli izolatlarin farkli antibiyotiklere karsi direng ytizdeleri.
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The global epidemiology of carbapenemase-producing Enterobacteriaceae

David van Duin® and Yohei Doi®
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ABSTRACT ARTICLE HISTORY
Carbapenemase-producing Enterobacteriaceae (CPE) are an important and increasing threat to Received 31 May 2016
global health. Both clonal spread and plasmid-mediated transmission contribute to the ongoing rise Revised 3 August 2016
in incidence of these bacteria. Among the 4 classes of pB-lactamases defined by the Ambler  Accepted 4 August 2016
classification system, the carbapenemases that confer carbapenem resistance in Enterobacteriaceae KEYWORDS

belong to 3 of them: Class A (K. pneumoniae carbapenemases, KPC), Class B (metallo-g-lactamases, carbapenem-resistant
MBL including New Delhi metallo-g-lactamases, NDM) and Class D (OXA-48-like carbapenemases). Enterobacteriaceae;
KPC-producing CPE are the most commonly occurring CPE in the United States. MBL-producing CPE carbapenemases;
have been most commonly associated with the Indian Subcontinent as well as with specific epidemiology; global;
countries in Europe, including Romania, Denmark, Spain, and Hungary. The epicenter of OXA-48- plasmid
like-producing is in Turkey and surrounding countries. Detailed knowledge of the epidemiology and

molecular characteristics of CPE is essential to stem the spread of these pathogens.

ESBL Ureten gram negatif bakteri enfeksiyonlarinin tedavisinde uzun yillar

karbapenem kullanilmasi karbapenem direncini tetikledi

van Duin D, Doi Y. The global epidemiology of carbapenemase-producing Enterobacteriaceae. Virulence 2017; 8(4): 460-9.
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Pseudomonas aeruginosa in the USA 3
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Background:  Carbapenem resistance (CR) among Pseudomonas aeruginosa
infections is a pressing public health concern in the United States. Therapeutic alterna-
tives for CR infections are limited. Implementation of a key antimicrobial stewardship
intervention such as formulary restriction, which is one of the many stewardship strat-
egies, can minimize selection pressure for resistance. We evaluate the consequent im-
pact of this intervention on bacteremia patients infected with P. aeruginosa in the US.

Methods: We developed a population-genetic model of selection for CR.
Increases in CR were modeled as a consequence of inappropriate prescription.
Inappropriate empiric therapy, i.e. antibiotic, did not cover the organism or appro-
priate coverage not started within 2-days, was estimated from a published study and
future projections were based on historical resistance frequencies and yearly car-
bapenem consumption associated with P. aeruginosa bacteremia. We projected peak
P. aeruginosa CR frequencies and cumulative CR cases from 2020-2040. We compared
scenarios without carbapenem restriction to usage decreased linearly by an amount
demonstrated in a previous hospital study (51.7%) over 5 years of implementation
starting in 2020 (early implementation) or 2030 (late implementation).

Results:  Early and late implementation of carbapenem restriction leads to CR
frequencies that ascend as high as 42% and 74% respectively eventually mitigating
those frequencies by bringing them down to 23% and 37% respectively. By 2045, early
carbapenem restriction could prevent 29,600 CR cases of P. aeruginosa bacteremia,
compared to 15,200 prevented by late implementation.

Conclusion: ~We demonstrate that early restriction of carbapenem consumption
could markedly reduce future CR in P. aeruginosa bacteremia patients. Implementing
early carbapenem restriction should be expected to result in a lower ultimate frequency
of CR and a lower number of cumulative cases of resistant infections, thereby decreas-
ing the overall burden of CR cases that will be encountered in the future.

Disclosures:  Jeftrey Townsend, PhD, Merck (Consultant)Merck (Consultant)
Sanjay Merchant, PhD, Merck & Co., Inc. (Employee) Alison Galvani, PhD, Merck
(Consultant)

Karbapenem kisitlamasinin
uygulanmasi beklenen direnc¢

oranlarint %74’ten %23’lere
kadar dusurebilir.
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Relationship of Carbapenem Restriction in 22 University Teaching
Hospitals to Carbapenem Use and Carbapenem-Resistant
Pseudomonas aeruginosa’

Amy L. Pakyz,' Michael Oinonen,? and Ronald E. Polk'*
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Karbapenem kisitlayan 8 hastane digerleri ile karsilastiriliyor
Karbapenemleri kisitlayan hastaneler (n = 8; %36) dnemli
Olclide daha az karbapenem kullandi ( P = 0.04)

Tum calisma yillari icin daha distk karbapenem direncgli P.
aeruginosa insidans oranlari bildirdi ( P = 0.01).
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FIG. 1. Mean carbapenem use (DOT/1,000 PD) was significantly lower in hospitals that restricted (shaded bars) versus did not restrict (open
bars) carbapenems (P = (.04). Incidence rates of carbapenem-resistant P. aeruginosa (number of isolates/1,000 discharges) were lower for hospitals
that restricted (dashed line) versus did not restrict (solid line) carbapenems (P = 0.01).



Karbapenemler Alternatifler



Ertapenem

Meropenem

Imipenem

Piperasilin-Tazobaktam
Fosfomisin
Aminoglikozidler
Sefepim

Siprofloksasin

Trimetoprim-Sulfametoksazol

Tigesiklin
Seftazidim-avibactam
Plazomisin

Eravasiklin

Sefiderakol




Olgu 1

71y, erkek hasta COVID-19 pndmonisi ile takip ediliyor

Yatisinin 12. giintindeyken ates sikayeti oluyor.

Yatisindan itibaren internal idrar sondasi mevcut.

KOAH, KKY, KAH ve prostat hipertrofisi tanilari mevcut olan

FM: Atesi 38 °C ve TA: 110/70 mmHg, sag KVAH hassasiyet mevcut.

WBC: 11000 (%72 PMNL) /uL, CRP: 56 mg/L, Kr: 1.2 mg/dl.
Idrar mikroskobisi: 187 16kosit /mm?3 ve ve Gram(-) basiller géruldi.

Tani: Komplike Uriner sistem infeksiyonu
Ampirik Piperasilin-tazobaktam 3x4.5 gr IV tedavisi baslandi



Olgu 1

e Tedavinin 3. ginunde genel durum iyi, ates yaniti mevcut.

e Kan kulturtnden sinyal bildirilmed..
e Idrar kalturi: ESBL(+) E.coli 100.000 cfu/ml.



idrar kiiltiirii: E.coli ESBL(+) 100.000 cfu/ml

Antibiyotik Antibiyotik

Ampisilin Amikasin
Amoksisilin-klavulonik asit S Gentamisin S
Piperasilin-tazobaktam S Siprofloksasin R

Trimetoprim/

Sefuroksim-aksetil R
sulfametaksazol

Sefiksim Fosfomisin S

Seftriakson Nitrofurantoin S
Seftazidim
Ertapenem

imipenem

nw u u x®W XV XD

Meropenem



Olgu 1

Kontrol idrar kiiltiri: Ureme yok

Kan kaltird: Ureme yok.
Genel durumu iyi olan hasta piperasilin-tazobaktam tedavisinin 5. glintinde
trimetoprim-sulfametaksazol oral ardisik tedavisi ile taburcu edildi.



Olgu 2

64 y, bulanti-kusma, ates, dstime-titreme sikayetiyle basvuruyor.
Ekstrapulmoner sarkoidoz ve prostat CA?

5 glin dnce transuretral prostat rezeksiyonu yapilmis.

Ates:38.7 °C, TA:80/50 mmHg, suprapubik hassasiyet ve sagda KVAH mevcut.

WBC: 4000 (%85 PMNL) /uL, PLT:140000 /ulL, AST/ALT:49/50 U/L, CRP: 186 mg/L.
Idrar mikroskobisi: 2120 I6kosit /mm3, Gram(-) basiller mevcut.
Abd BT Rapor: Sagda renal boyutlar artmis, mesane etrafi cevre mezenter kirli gorintimde.

Tani: Komplike Uriner sistem infeksiyonu ve sepsis
Ertapenem 1x1 gr IV ampirik olarak baslandi



Olgu 2

* Tedavinin 2. ginlinde kan kilturinden Gram(-) basil sinyali bildirildi.
* Tedavinin 3. gunlinde ates yaniti alindi.
— Kontrol idrar mikroskobisinde: 30 I6kosit /mm? gorildl, mikroorganizma gorilmedi.

— Idrar kltiiri: K.pneumoniae ESBL(+) 100.000 kol/ml
— Kan kultiri: K.pneumoniae ESBL (+)



Kan ve Idrar kiltiirii: K.pneumoniae ESBL(+)

Ampisilin Amikasin

Amoksisilin-klavulonik asit S Gentamisin S
Piperasilin-tazobaktam S Siprofloksasin R
Sefuroksim-aksetil R Trimetoprim/sulfametaksazol R
Sefiksim R Fosfomisin* S
Seftriakson R Nitrofurantoin* R
Seftazidim R

Ertapenem S

imipenem S

Meropenem S

* idrar izolatinda



Olgu 2

Kontrol idrar ve kan kiltlirinde Greme saptanmadi.

Gunubirlik ertapenem tedavisi ile taburcu edildi.



Olgu 1

Komplike Uriner sistem infeksiyonu

idrar kiiltiirti: ESBL(+) E.coli

Piperasilin-tazobaktam 3x4,5 gr sonrasi oral-ardisik
Trimetoprim/Sulfametaksazol ile taburcu edilmis

Soru
Ampirik Piperasilin-tazobaktam dogru secenek mi?
Oral ardisik tedavi uygun yaklasim oldu mu?

Karbapenemler

Olgu 2

Uro-sepsis

Ertapenem 1x1 gr IV ampirik olarak baslandi

Kan ve idrar kiltirtunde Uremesi var
Ertapenemle tedavisi tamamlanmis

Soru
Karbapenem koruyucu tedavi olarak ampirik
Piperasilin-tazobaktam baslanabilir miydi?
Kdltlur sonucuna gore karbapenem kesilebilir miydi?

Piperasilin-Tazobaktam
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Current options for the treatment of infections due to extended-
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Background: Extended-spectrum [p-lactamase-producing Enterobacteriaceae (ESBL-E) are a frequent
cause of invasive infections worldwide. Carbapenems are nowadays the most used drugs to treat these
infections. However, due to the increasing rates of resistance to these antimicrobials, carbapenem-
sparing alternatives are being investigated.
Objectives and sources: The aim of this narrative literature review is to summarize the published infor-
mation on the currently available antibiotics for the treatment of ESBL-E infections, providing specific
information on three subgroups of patients: Group 1, patients with severe infections or infections from
high-risk sources or in severely immunocompromised patients; Group 2, patients with non-severe in-
fections from intermediate-risk source; and Group 3, patients with non-severe urinary tract infection.
Content and implications: For patients in Group 1, the current data would support the use of carbape-
nems. For milder infections, however, particularly urinary tract infections, other non-carbapenem anti-
biotics can be considered in selected cases, including beta-lactam/beta-lactam inhibitor combinations,
cephamycins, temocillin and aminoglycosides. While specific studies should be performed in these sit-
uations, individualized decisions may be taken in order to avoid overuse of carbapenems. B. Gutiérrez-
Gutiérrez, Clin Microbiol Infect 2019;25:932
© 2019 European Society of Clinical Microbiology and Infectious Diseases. Published by Elsevier Ltd. All
rights reserved.

Non-severe

Table 1
Definitions used for the classification of patients in this review
Dimension Classification Conditions
Severity at Severe Any of the following:
presentation Pitt score >4, APACHE II score >10,
ICU admission, and presentation
with severe sepsis or septic shock
Non-severe All others
Source of High risk High-inoculum Infections, drainage
infection not possible or inadequate
(e.g. pneumonia, endocarditis,
inadequately drained deep-seated
infections)
Intermediate Not included in high or low risk
risk (e.g. vascular catheter Infection
with catheter removal, drained
biliary tract
or intra-abdominal)
Low risk Urinary tract Infection without
obstruction or released obstruction
Immune status  Severely Any of the following: neutropenia
immunocompromised (<500/uL), leukaemia, lymphoma,

HIV infection with <200 CD4/uL,
solid organ

or hematopoietic stem cell
transplantation, cytotoxic
chemotherapy, steroids

(>15 mg of prednisone daily

for >2 weeks).

All others




Olciit

infeksiyon

ciddiyet

infeksiyon
Kaynagi

Bagisikhk
durumu

Siniflandirma

Yiksek risk

Orta risk

Dislk risk

Bagisikhgi agir baskilanmis

Siddetli degil

Kosullar

Pitt skoru >4, APACHE Il skoru>10, yogun bakim Unitesine kabul ve siddetli sepsis veya septik
sok ile basvuru

Diger durumlar

Yiksek inokulumlu Enfeksiyonlar, drenaj miimkiin olmadigi veya yetersiz yapildigi enfeksiyonlar
(6rn. pnémoni, endokardit, yetersiz drenajli derin yerlesimli enfeksiyonlar)

Yuksek veya dislik riske dahil degildir
(kateterin cikarildig! kateter enfeksiyonu, drene safra yollari veya intraabdominal enfeksiyon)

Uretral obstruksiyon olan veya olmayan idrar yolu enfeksiyonu

Notropeni (<500/pL), I16semi, lenfoma, <200 CD4/uL ile HIV enfeksiyonu, solit organ veya
hematopoietik kok hiicre nakli, sitotoksik kemoterapi, steroidler

Diger durumlar



Grup 1- infeksiyon ciddiyeti siddetli olan ya da infeksiyon kaynag yiiksek riskli olan ya
da bagisikhigi agir baskilanmis olan

Karbapenemler tercih edilmeli

Grup 2- infeksiyon ciddiyeti siddetli olmayan ve infeksiyon kaynagi orta riskli olanlar

Piperasilin-tazobaktam tercih edilebilir*

Grup 3- infeksiyon ciddiyeti siddetli olmayan ve infeksiyon kaynagi diisiik riskli olanlar

Piperasilin-tazobaktam tercih edilebilir*
Aminoglikozit, intraven6z fosfomisin tercih edilebilir

* . .o
U zun | nfu ZyO n d d 41 5 g/6 Saat B. Gutierrez-Gutierrez, J. Rodriguez-Bano / Clinical Microbiology and Infection 25 (2019) 932 ~ €942



Resesich JAMA. 2018;320(10):984-994. doi:10.1001/jama.2018.12163

JAMA | Original Investigation

Effect of Piperacillin-Tazobactam vs Meropenem on 30-Day
Mortality for Patients With E coli or Klebsiella pneumoniae

Bloodstream Infection and Ceftriaxone Resistance

A Randomized Clinical Trial

Table 1. Baseline Characteristics of Patients in the Primary Analysis

Population® (continued)

Pipercillin-Tazobactam  Meropenem

Characteristic (n=188) (n=191)
Liver diseasef 12 (6.4) 18 (9.4)
qSOFA score 229 86 (45.7) 77 (40.3)
Weight, 67.2 (18.1) 69.3 (19.3)
mean (SD), kg
Empirical antibiotic
category

B-lactam/ 38 (20.2) 49 (25.7)

B-lactamase

inhibitor

Carbapenem 26 (13.8) 28 (14.7)

Other 124 (66.0) 114 (59.7)
Appropriate 126 (67.0) 127 (66.5)
empirical
antibiotic
Time to 53.6 (44.9-65.6) 52.5 (46.0-63.7)
randomization,
median (IQR), h
Time to 5.5(0.4-31.5) 9.6 (0.5-32.1)
appropriate
antibiotics,

median (IQR), h

‘ 1646 Patients assessed for eligibility

1255 Excluded
866 Met exclusion criteria?

— 218 Declined to participate

123 Treating arm declined
48 Unspecified reasons

( ' 391 Randomized '

196 Randomized to receive piperacillin-tazobactam
188 Received intervention as randomized
8 Did not receive intervention as randomized
5 Randomized in error
2 Ceftriaxone-sensitive strain
2 Piperacillin-tazobactam-resistant strain
1 Allergic to piperacillin-tazobactam
2 Withdrawn by treating physician
1 Withdrew consent

195 Randomized to receive meropenem
191 Received intervention as randomized
4 Did not receive intervention as randomized

3 Randomized in error
1 Meropenem-resistant strain
1 >72 helapsed after initial blood culture
1 Polymicrobial infection

1 Withdrawn by treating physician

Y

1 Lost to follow-up

13 Withdrew from study (data
included in primary analysis)

Y

0 Lost to follow-up

4 Withdrew from study (data
included in primary analysis)

¥
187 Included in the primary analysis
1 Excluded (lost to follow-up)

170 Included in the per-protocol analysis
18 Excluded
5 Switched to meropenem before 5 d
4 Withdrew from study
2 Inadvertent dose of carbapenem
1 Withdrew (new resistant organism)
1 Only completed 3 d of study drug
1 Ceased due to rash
1 Added amikacin
1 Switched to tigecycline
1 Renal dose not adjusted per protocol
1 Switched due to renal dysfunction

Y

191 Included in the primary analysis
0 Excluded

186 Included in the per-protocol analysis
5 Excluded
3 Withdrew
1 Initiated imipenem in error
1 Switched to tigecycline




Table 2. Primary Analysis and Subgroup Analyses

30-d Mortality, No./Total No. (%)

Risk Difference, % P Value
Piperacillin-Tazobactam Meropenem (1-Sided 97.5% CI)? for Noninferiority
Primary analysis 23/187 (12.3) 7/191 (3.7) 8.6 (—~t014.5) .90
Per-protocol analysis 18/170 (10.6) 7/186 (3.8) 6.8 (~0t012.8) .76
Subgroup analyses® P Value for Interaction
OECD country income
Middle income 8/37 (21.6) 1/35 (2.9) 18.8 (-» to 35.0)
High income 15/150 (10.0) 6/156 (3.9) 6.2 (-t012.5) o
Pitt score
24 5/18 (27.8) 0/9 27.8 (-0 t051.3)
<4 18/169 (10.7) 7/182 (3.9) 6.8 (-0 t0 12.8) 2
Infecting species
E coli 17/161 (10.6) 7/166 (4.2) 6.3 (- t0 12.6)
K pneumoniae 6/26 (23.1) 0/25 23.1 (- t042.3) e
Infection
HAI 18/107 (16.8) 4/107 (3.7) 13.1 (- t0 21.8)
Non-HAI 5/80 (6.3) 3/84 (3.6) 2.7 (-0 10.7) 26
Appropriate empirical antibiotic therapy
Appropriate 18/126 (14.3) 5/127 (3.9) 10.3 (- to 18.0)
Inappropriate 5/61 (8.2) 2/64 (3.1) 5.1 (-2t0 15.2) 9
UT vs non-UT source
uT 7/102 (6.9) 4/128 (3.1) 3.7 (-0 t0 10.7)
Non-UT 16/85 (18.8) 3/63 (4.8) 14.1 (- to 24.5) 2
Immune compromise©
Present 10/51 (19.6) 1/40 (2.5) 17.1 (- t0 30.5)
Absent 13/136 (9.6) 6/151 (4.0) 5.6 (-0t012.2) 2t




Figure 2. Secondary Outcomes

Measure of Success

Patients Meeting End Point,
No./Total No. (%)

Piperacillin-

Tazobactam Meropenem

. Favors
Between-Group Favors : Piperacillin-
Difference (95% CI) Meropenem : Tazobactam

Clinical and microbiological success at day 42
Microbiological success at day 4

121/177 (68.4)
169/174 (97.1)

138/185 (74.6)
184/185 (99.5)

Patients Meeting End Point,
No./Total No. (%)

Piperacillin-

-6.2 (-15.5t03.1) = :
-2.3(-6.1t00.4) ——

-20 -15 -10 -5 0 5 10
Between-Group Risk Difference (95 Cl), %

Favors :

Between-Group Piperacillin- ;| Favors

Measure of Failure Tazobactam Meropenem Difference (95% Cl) Tazobactam Meropenem
Microbiological relapse 9/187 (4.8) 4/191 (2.1) 2.7(-1.1t07.1) ——l—
Secondary infection with multiresistant 15/187 (8.0)b 8/191 (4.2)¢ 3.8(-1.1t09.1) ——l—

organism or Clostridium difficile

-20 -15 -10 -5 0 5 10
Between-Group Risk Difference (95 Cl), %
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IDSA Guidance on the Treatment of

= = = = Source of Preferred Treatment Alternative Treatment
Antimicrobial-Resistant Gram- e | | e

Negative InfeCtions: verSion 1.0 Cystitis Nitrofurantoin, trimethoprim- Amoxicillin-clavulanate, single-dose

sulfamethoxazole aminoglycosides, fosfomycin (E. coli only)

Table 2. Recommended antibiotic treatment options for presumed or confirmed extended-spectrum B-lactamase
producing Enterobacterales (ESBL-E), assuming in vitro susceptibility to agents in table

Published by IDSA, 9/8/2020
. Ciprofl in, levofl in, ert ;
07.03.2022 Version 1.1 e IR

Pyelonephritis Ertapenem, meropenem, imipenem-cilastatin,
or cUTI* ciprofloxacin, levofloxacin, or trimethoprim-
Pranita D. Tamma*, Samuel L. Aitken, Robert A. Bonomo, Amy J. Mathers, David van Duin, Cornel

sulfamethoxazole
). Clancy Infections Meropenem, imipenem-cilastatin, ertapenem
*Corresponding Author outside of the
urinary tract Oral step-down therapy to ciprofloxacin,

Rationale: Piperacillin-tazobactam demonstrates in vitro activity against a number of ESBL-E [31]. However, a randomized, Ievoﬂoxacin or trimetho rim
controlled trial of ESBL-E bloodstream infections indicated inferior results with piperacillin-tazobactam compared to carbapen ’ p
therapy [28). The effectiveness of piperacillin-tazobactam in the treatment of invasive ESBL-E infections may be diminished by sulfa methoxazo'e can be ConSideredz.

Piperasilin-tazobaktam duyarliligi gosterilse bile, GSBL-E'nin neden oldugu idrar yolu disindaki
enfeksiyonlarin tedavisinde piperasilin-tazobaktam 6nerilmez.

IYE'lerle sinirh olsa bile, GSBL-E enfeksiyonlarinin tedavisi icin piperasilin-tazobaktam
kullanimiyla ilgili endiselerini stirdiriyor ve karbapenem tedavisini dncelikliyor.
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A Multinational, Preregistered Cohort Study of 3-Lactam/f3-Lactamase
Inhibitor Combinations for Treatment of Bloodstream Infections Due
to Extended-Spectrum-f3-Lactamase-Producing Enterobacteriaceae

Belén Gutié Gutiérrez,” Salvador Pérez-Galera,” Elena Sal a,® Marina de Cueto,” Esther Calbo,® Benito Almirante,®
Pierluigi Viale,” Antonio Oliver,” Vicente Pintado,’ Oriol Gasch,® Luis Martinez-Martinez," Johann Pitout,' Murat Akova,

’Carmen Peia," José Molina,” Alicia Hernandez,' Mario Venditti,™ Nuria Prim," Julia Origiien,” German Bou,” Evelina Tacconelli,®
Mario Tumbarello,” Axel Hamprecht,® Helen Giamarellou,' Manel Almela," Federico Pérez,” Mitchell J. Schwaber," Joaquin Bermejo,*
Warren Lowman,” Po-Ren Hsueh,” Marta Mora-Rillo,** Clara Natera,”® Maria Souli,*® Robert A. Bonomo,*“® Yehuda Carmeli,*

David L. Paterson,*® Alvaro Pascual,®" Jesus Rodriguez-Bano,*9¢ the REIPI/ESGBIS/INCREMENT Group

Cok merkezli retrospektif bir kohort

Amacg: Farkli odaklardan kaynaklanan cesitli
ESBL-E'ye bagl KDi tedavisi icin BLBLI'lerin
karbapenemler kadar etkili olup olmadigini
degerlendirmekti.

ESBL-E'ye bagli KDi olan hastalar incelendi;
ampirik tedavi kohortunda 365 hasta
Hedefe yonelik tedavi kohortunda 601 hasta

TABLE 1 Characteristics of patients with bloodstream infections caused by extended-spectrum- -lactamase-producing Enterobacteriaceae in the
empirical- and targeted-therapy cohorts

No. (%) of patients (unless otherwise specified) in indicated group

Empirical-therapy cohort

Targeted-therapy cohort

Carbapenem Carbapenem

Characteristic BLBLI (7 = 170) (n = 195) P value? BLBLI (n = 92) (n = 509) P value”®
Age [median (IQR?)] 71.5 (59-79) 66 (54.5-76) 0.005° 70.5 (56-80) 68 (56-78) 0.22°
Male sex 95 (55.9) 117 (60.0) 0.42 55 (59.8) 295 (58.0) 0.74
Enterobacteriaceae species

E. coli 130 (76.3) 136 (69.7) 0.15 71(77.2) 368 (72.3) 0.33

K. pneumoniae 29 (17.1) 45 (23.1) 0.15 13 (14.1) 101 (19.8) 0.20

Other 11 (6.5) 14 (7.2) 0.79 8 (8.7) 40 (7.9) 0.78
Nosocomial acquisition 75 (44.1) 91 (46.7) 0.63 38 (41.3) 247 (48.5) 0.2
Source

Urinary tract 77 (45.3) 91 (46.7) 0.79 39 (42.4) 233 (45.8) 0.55

Biliary tract 25 (14.7) 24 (12.3) 0.5 9(9.8) 62 (12.2) 0.51

Other (high-risk source) 687 (40.0) 80° (41.0) 0.84 44/ (47.8) 2148 (42.0) 0.30
ICU" admission 13 (7.6) 26 (13.3) 0.071 4 (4.3) 62(12.2) 0.02
McCabe classification, nonfatal 81 (47.6) 95 (48.7) 0.84 47 (51.1) 263 (51.7) 0.92
Cancer 50 (29.4) 74 (37.9) 0.068 38 (41.3) 208 (40.9) 0.86
Pitt score [median (IQR)| 1(0-3) 1(0-3) 0.30° 1(0-2) 1(0-2) 0.19¢
Severe sepsis or shock 67 (39.4) 72 (36.9) 0.86 31 (33.7) 164 (32.2) 0.94
Targeted therapy with:

Carbapenem 80 (47.1) 169 (86.7) <0.0001

BLBLI 65 (38.2) 8 (4.1) <0.0001

Other drug 25 (14.7) 18 (9.2) 0.11
Empirical therapy with:

Carbapenem 4(4.3) 141 (27.7) <0.0001

BLBLI 56 (60.9) 140 (27.5) <0.0001

Other drug 32 (34.8) 228 (44.8) 0.07

N 24590 Gl

Cure/improvement 136 (80.0) 154 (79.0) 0.81 83 (90.2) 435 (85.5) 0.22
30-day mortality 30 (17.6) 39 (20.0) 0.60 9(9.8) 71(13.9) 0.28

“ P values were calculated by x” test, except where otherwise specified.

PIQR, interquartile range.
€ Mann-Whitney U test.

@ Other sources included unknown, 21; intra-abdominal, 20; pneumonia, 12; skin, 7; vascular, 7; other, 1.
¢ Other sources included unknown, 27; vascular, 19; intra-abdominal, 16; pneumonia, 10; skin, 5; other, 3.
/Nntra-abdominal, 17; unknown, 13; vascular, 6; skin, 3.

¢ Unknown, 74; intra-abdominal, 51; vascular, 33; pnecumonia, 26; skin, 15; other, 15.

" 1CU, intensive care unit.




Ampirik tedavi

Hedefe yonelik tedavi

A
Subcohort

E. coli

Etiology other than E.coli
Severe sepsis or shock

Non severe sepsis or shock
Urinary source

Other sources

Only AMC in BLBLI group

Only PTZ in BLBLI group
Empirical ertapenem excluded

Odds Ratio

0.2

0.5

Favors Carbap.

1 2 )

Favors BLBLI

OR

1.05
0.96
1.69
0.52
1.50
1.22
1.90
1.02
143

95%-Cl

[0.42: 2.60]
[0.24; 3.80]
[0.66; 4.31]
[0.14; 1.99]
[0.38; 5.90]
[0.48; 3.10]
[0.48; 7.49]
[0.46; 2.27]
[0.59; 3.44]

B
Subcohort

E.coli ‘
Severe sepsis or shock

Non severe sepsis or shock
Non UTI source

Only PTZ in BLBLI group
Empirical ertapenem excluded
No empirical therapy or no active

Odds Ratio

0.2

05
Favors Carbap.

|
2

Favors BLBLI

5

OR 95%-Cl

0.71 [0.20;2.47]
1.60 [0.53; 4.84]
1.01 [0.21;4.94]
0.88 [0.25;3.08]
1.50 [0.45; 4.98]
1.19 [0.38; 3.68]
0.97 [0.14;6.51]

Spesifik alt populasyonlardaki duyarhlik analizi, BLBLI'ler ile tedavinin etkilerinin etiyoloji,
siddetli sepsis veya sok, kaynak veya kullanilan spesifik antibiyotiklerden bagimsiz olarak
benzer oldugunu géstermistir.
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Efficacy of Noncarbapenem B-Lactams Compared to
Carbapenems for Extended-Spectrum {3-Lactamase-
Producing Enterobacterales Urinary Tract Infections

Daniel T. Anderson,”*" Benjamin Albrecht,' K. Ashley Jones,' Jesse T. Jacob,* Mary Elizabeth Sexton,” Zanthia Wiley,? William C. Dube,2 Benjamin Lee,’
and Sujit Suchindran’

'Depanment of Pharmacy, Emoary Healthcare, Atlanta, Georgia, USA, “Division of Infectious Diseases, Department of Medicine, Emary University School of Medicine, Atlanta, Georgia, USA, and *Department
of Epidemiology, Rollins School of Public Health, Emory University, Atlanta, Georgia, USA"Present affiliation: Department of Pharmacy, Augusta University Medical Center, Augusta, Georgia, USA.

Background. Extended-spectrum P-lactamase (ESBL)-producing Enterobacterales are frequent causes of urinary tract infec-
tions (UTIs). Severe infections caused by ESBL Enterobacterales are often treated with carbapenems, but optimal treatment for less
severe infections such as UTIs is unclear.

Methods. This retrospective cohort study included patients admitted to 4 hospitals in an academic healthcare system with an
ESBL UTI treated with either a noncarbapenem p-lactam (NCBL) or a carbapenem for at least 48 hours from 1 April 2014 to 30 April
2018. Those who received an NCBL were compared to those receiving a carbapenem, with a primary outcome of hospital length of
stay (LOS) and secondary outcomes of clinical and microbiological response, days until transition to oral therapy, rate of relapsed
infection, and rate of secondary infections with a multidrug-resistant organism.

Results. Characteristics were similar among patients who received carbapenems (n = 321) and NCBLs (n = 171). There was no
difference in LOS for the NCBL group compared to the carbapenem group (13 days vs 15 days, P = .66). The NCBL group had higher
rates of microbiologic eradication (98% vs 92%, P = .002), shorter time to transition to oral therapy (5 days vs 9 days, P < .001),
shorter overall durations of therapy (7 days vs 10 days, P < .001), and lower rates of relapsed infections (5% vs 42%, P = .0003).

Conclusions. Patients treated with NCBLs had similar LOS, higher rates of culture clearance, and shorter durations of antibiotic
therapy compared to patients treated with carbapenems, suggesting that treatment for ESBL UTIs should not be selected solely based
on phenotypic resistance.

Keywords. antimicrobial resistance; antimicrobial stewardship; ESBL; extended-spectrum (-lactamase; urinary tract infection.

Open Forum Infectious Diseases, Volume 9, Issue 3, March 2022, ofac034,
https://doi.org/10.1093/ofid/ofac034

1 Nisan 2014 ile 30 Nisan 2018 tarihleri arasinda 4
farkl hastaneye basvuran ve iYE tanisi ile yatarak
tedavi alan hastalar degerlendiriliyor.

18 yasindan buytuk,

idrar kiltiriine GSBL {ireten bir organizma {ireyen
En az 48 saat boyunca bir karbapenem veya
karbapenem disi beta-laktam ile tedavi edilen
hastalar alindi.

492 hasta calismaya dahil edildi.
Karbapenem kolunda 321, NCBL kolunda 171 hasta

Birincil sonug; hastanede kalis siresi.

ikincil sonuglar;

Klinik yanit

Mikrobiyolojik eradikasyon

Hastane ici mortalite

Oral tedaviye gecis icin gunleri

Toplam tedavi glinleri

idrar disindaki bir bélgede coklu ilaca direngli
organizma (MDRO) ile yeni enfeksiyon orani



Table 2. Characteristics of Patients With a Complicated Urinary Tract Infection Treated With a Carbapenem Compared to Those Treated With a

Noncarbapenem -Lactam

Hospitalization Outcome Carbapenem (n = 244) NCBL (n = 118) PValue
Hospital LOS, d, median (IQR) 18.3 (6-14) 13.9 (4-12) .59
Positive clinical response® 232 (95) 114 (97) 46
In-hospital mortality 12 (b) 6 (b) 97
Rates of CDI 18 (8) 6 (5) 31
Secondary MDR within 30 d 27 (11) 6 () 07
Secondary CRE within 30 d 1(0.8) 0 (0) 1
Microbiologic eradication® 222 (91) 115 (98) 005
Days to transition to oral therapy, mean (SD) 10 (4) 5 (3) <.0001
Days of therapy, mean (SD) 10 (4) 8 (3) <.0001
Relapsed infection within 30 d 37 (15) 4 (3) .0009

https://doi.org/10.1093/0ofid/ofac034
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ESBL-E’de Tedavi Secenekleri

Dusuk riskli, siddetli olmayan enfeksiyonlarda piperasilin-
tazobaktam veya amoksisilin/klavulanik asit baslanabilir. lyi klinik uygulama Orta / uzman Onerisi
Siddetli olmayan cUTI icin TMP-SMX dusunulebilir.

Tum hastalar icin karbapenem tedavisini takiben stabil olan bir
hasta icin eski BL-BLI'ler, kinolonlar, TMP-SMX veya duyarhlik lyi klinik uygulama Uzman dnerisi
paternine gore diger antibiyotiklerle tedaviye devam edilebilir.

ESCMID guidelines for the treatment of infections caused by MDR-GNB. Clin Microbiol Infect; 2021.
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Piperacillin/tazobactam as an alternative antibiotic therapy to —
carbapenems in the treatment of urinary tract infections due to Susceptibility of extended-spectrum B-lactamase-producing Escherichia coli (ESBL-
extended_spectrum B_]actamase_producing Enterobacteriaceae: Ec) and Klebsiella pneumoniae (ESBL-Kp) strains to piperacillin/tazobactam.
an in silico pharmacokinetic study ESBL-Ec (n=144)  ESBL-Kp (n=111)
Héléne Guet-Revillet **!, Elise Tomini >', Aurélie Emirian %4, Olivier Join-Lambert P, Inhibition zone diameter >21 mm 133 (92.4%) 74 (66.7%)
Hervé Lécuyer *°, Jean-Ralph Zahar &***, Vincent Jullien &" MIC <8 mg/L 128 (88.9%) 51 (45.9%)
A Université Paris Descartes, Paris, France MICSO 2 8
'fServfce de micr?l?iologie—l?ygién.e hosp_ifall'ére: H@pital Ne.'cker-Enfants maladt”s, AP—\HP, Paris, France Minimum MIC (mg/L) 0.5 0.19
;SJ":K:;?;l;)t;;f:_r}szi?%:é;z:;’o;‘t:f;i;hyglene, Hopital Henri-Mondor, AP-HP, Créteil, France Maximum MIC (mg/L) 16 64
:LLJJ:i't‘;eg:rzgqiaen;;):J’r"é'v’:?ﬂg:};eir?:j;itions, Hépitaux universitaires Paris Seine-Saint-Denis, France MIC, minimum inhibitory concentration; MICsp, MIC for 50% of the isolates.

& Service de pharmacologie, Hopital Européen Georges-Pompidou, AP-HP, Paris, France
" UMR 1129, Paris Descartes, Paris, France

Serbest piperasilin plazma konsantrasyonlarini MiK'in Gizerinde tutma olasiligi, iki farkli
populasyon farmakokinetik modeliyle 120 mL/dk'lik bir kreatinin klirensi (CLCr) ile simdile
edilerek belirlendi.
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Fig. 1. Probability of target attainment (PTA) according to the pharmacokinetic/pharmacodynamic target, the minimum inhibitory concentration (MIC) and the model used:
(a) PTA for 50%fT-mic and Model A; (b) PTA for 50%fT-mic and Model B; (c) PTA for 100%fT.mic and Model A; and (d) PTA for 100%fT-mic and Model B. %fT-mic, percentage of
the dosing interval that the free drug concentration exceeds the MIC of the micro-organism; CI, continuous infusion.
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ABSTRACT

Introduction The optimal treatment for extended-spectrum
B-lactamase (ESBL)-producing Enterobacteriaceae
bloodstream infections has yet to be defined. Retrospective
studies have shown conflicting results, with most data
suggesting the non-inferiority of beta-lactam—beta-lactamase
inhibitor combinations compared with carbapenems. However,
the recently published MERINO trial failed to demonstrate
the non-inferiority of piperacillin—tazobactam to meropenem.
The potential implications of the MERINO trial are profound,
as widespread adoption of carbapenem treatment will have
detrimental effects on antimicrobial stewardship in areas
endemic for ESBL and carbapenem-resistant bacteria.
Therefore, we believe that it is justified to re-examine the
comparison in a second randomised controlled trial prior to
changing clinical practice.

Methods and analysis PeterPen is a multicentre,
investigator-initiated, open-label, randomised controlled
non-inferiority trial, comparing piperacillin-tazobactam with
meropenem for third-generation cephalosporin-resistant
Escherichia cofi and Klebsiella bloodstream infections. The

study is currently being conducted in six centres in Israel and
nne in Canada with nther rantroe fimm leraal Balv and Canada

Strengths and limitations of this study

» The study addresses a question of critical impor-
tance to antibiotic stewardship.

» Assuming the sample size estimates are correct,
this pragmatic randomised controlled trial will pro-
vide a more definitive answer. '

» Susceptibilities determined by automated methods
may underestimate piperacillin-tazobactam resis-
tance, and resistance genes will not be available in
real time. Hence, there will be a risk of misclassified
patients.

» Antibiotic levels will not be tested to direct dosing;
however, extended infusion regimens have been
chosen to match expected target attainment for
most patients.

» The study will reflect current standard of care pro-
vided to patients.

Trial registration numbers ClinicalTrials.gov Registry
(NCT03671967); Israeli Ministry of Health Trials Registry
(MOH_2018-12-25_004857).




Olgu 1

Komplike Uriner sistem enfeksiyonu

Ampirik Piperasilin-tazobaktam baslanmis
idrar kiltuirti: ESBL(+) E.coli 100.000 cfu/ml

5 giin 3x4,5 gr Piperasilin-tazobaktam sonrasi
oral-ardisik

Trimetoprim/Sulfametaksazol ile taburcu
edilmis

Soru: Ampirik Piperasilin-tazobaktam dogru secenek mi?
Oral ardisik tedavi uygun yaklasim oldu mu?

Olgu 2

Komplike Uriner sistem enfeksiyonu

Hipotansif, Genel durumu kotu

Ertapenem 1x1 gr IV ampirik olarak baslandi

Kan ve idrar kiltlirinde ESBL(+) K.pneumonia Gremesi
var

Ertapenemle tedavisi tamamlanmis.

Soru: Ampirik Piperasilin-tazobaktam baslanabilir miydi?
Kiltlir sonucuna gore karbapenem kesilebilir miydi?




Olgu 3

60 vy, erkek hasta ates, Usume-titreme, bulanti ve idrar yapmada zorlanma sikayeti ile
basvurdu.

Hipertansiyon ve KAH 6yklisu mevcut ve COVID-19 pnémonisi nedeniyle takip
edildigi YBU den 10 giin dénce taburcu edilmis.

— Hastanin 5 glin 6nce dis merkezdeki idrar kiltiriinde ESBL(+) K.pneumoniae 100.000 kol/ml
uremesi mevcut olup yalnizca fosfomisin ve imipenem duyarli olarak rapor edilmis.

Ates: 38.8°C, TA:110/70 mmHg, sagda KVAH pozitif.
WBC: 12810 (%92 PMNL) PLT: 114000 /uL, CRP: 100 mg/dl, AST/ALT: 94/149 U/L.
Idrar mikroskobik inceleme: 260 |6kosit/mm3 ve Gram(-) basil mevcut.

Tani: Komplike Uriner sistem infeksiyonu
Fosfomisin 3X4 gr IV ampirik olarak baslandi
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* Tedavinin 2. gununde ates disinda diger vital bulgulari stabil olan hastanin kan

kiltarinde Gram (-) basil sinyali bildirilmesi Gzerine fosfomisin kesilerek imipenem
4x500 mg IV tedavisine gecildi.

* Imipenem tedavisinin 24. saatinde ates yaniti alindi.

* Imipenem tedavisinin 48. saatinde (yatisinin 4. giiniinde) hastanin genel durumu iyi,
ates olmad..

— idrar kultiri: K.pneumoniae ESBL(+) 100.000 kol/ml|
— kan kiltiri: K.pneumoniae ESBL (+)



Kan ve Idrar kiltiirii: K.pneumoniae ESBL (+)

Ampisilin
Amoksisilin-klavulonik asit

Piperasilin-tazobaktam

Seftazidim

Seftriakson

Sefepim
Ertapenem
imipenem

Meropenem

0 XX U U

nw unun uvu

Siprofloksain
Amikasin

Trimetoprim-sulfametaksazol

Fosfomisin*

Nitrofurantoin*

S

* idrar izolatinda
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* Hastanin idrar ve kan kultiri raporuna istinaden imipenem tedavisi
kesilerek tekrar fosfomisin 3x4 gr IV baslandi

e Kontrol kan ve idrar kultirinde Greme olmadi.
 Fosfomisin tedavisi tamamlanarak taburcu edildi.



* GSBL-E infeksiyonlarinda fosfomisin karbapenem koruyucu
secenek olarak kullanilabilir mi?

* Bakteremili hastalarda fosfomisin monoterapisi kullanilabilir
mi?
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233'1 fosfomisin ve 231'i
piperasilin-tazobaktam alan 465
hasta Adverse event (N=17;3.0%) Withdrawal by patient (N =8; 3.4%) Adverse event (N =06:2.6%) Withdrawal by patient (N = 1; 0.4%)
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Table 4. Clinical and Microbiologic Outcomes Among Patients With Baseline Pathogens Demonstrating Phenotypic Resistance Characteristics (Test of
Cure, Microbiologic Modified Intent-to-Treat) [9]

Clinical cure® Microbiologic eradication®

Phenotype Fosfomycin /N (%) Piperaci]lin-t(a‘l)/f;)bactam n/N Posfontycin siNTH) Piperacillin-t(i/i;)bactam n/N
ESBL 52/56 (93%) 51/55 (93%) 32/58 (55%) 27157 (47%)
fersri‘:;’ngtlyc‘“‘ide' 29/30 (97%) 29/31 (94%) 20/30 (67%) 12/32 (38%)
CRE 9/9 (100%) 11/13 (85%) 5/9 (56%) 4/13 (31%)
MDR 34/37 (92%) 28/31 (90%) 20/37 (54%) 12/33 (36%)

Clin Infect Dis, Volume 69, Issue 12, 15 December 2019, Pages 2045-2056, https://doi.org/10.1093/cid/ciz181
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Figure. Patient Recruitment and Flow Through Study

Amac: E coli'ye bagh bakteriyemik idrar yolu enfeksiyonlarinin hedeflenen
tedavisinde fosfomisinin, seftriakson veya meropenemle karsilastiriimasi

Dahil edilme kriterleri; Fosfomisin ve seftriakson veya meropenem duyarlligi olan
E.coli’nin etken oldugu baktereminin eglik ettigi Griner sistem enfeksiyonu olan ve
hastanede yatan yetiskin hastalar, en az 4 giin IV tedavi alacaklar

Harig¢ tutma kriterleri; septik sok, prostatit, bébrek nakli, polikistik bobrek
hastaligi, palyatif bakim, Sinif 11l veya IV kalp yetmezligi, karaciger sirozu ve
hemodiyaliz hastalari ve randomizasyondan dnce 72 saatten fazla aktif ampirik
tedavi alma

Birincil sonug, tedavinin tamamlanmasindan 5 ila 7 giin sonra klinik ve
mikrobiyolojik kir idi; esitsizlik marji %7 kabul edildi.

Fosfomisin disodyum (4 g her 6 saatte bir, 60 dakikalik inflizyon)
Seftriakson (1 g/glin, 2-4 dk)

Meropenem (her 8 saatte bir 1 g, 15-30 dakika icinde intraven6z olarak).
4 giinlik intravenoz tedaviden sonra aktif bir oral ilaca gegise izin verildi.

1578 Patients assessed for eligibility

1417 Excluded
1065 Met exclusion criteria®
—> 118 Transferred to another facility
99 Declined to participate
135 Unspecified reason

" 161 Randomized

81 Randomized to receive fosfomycin 80 Randomized to receive comparators
70 Received intervention 73 Received intervention
as randomized as randomized
4 Withdrew consent 1 Withdrew consent
6 Randomized in error 6 Randomized in error
1 Isolate resistant to study drug 2 Prostatitis
1 Isolate not multidrug resistant 1 Isolate resistant to study drug
1 Delay in randomization 1 Skin and skin structure infection
1 Kidney abscess 1 Unsolved urinary tract obstruction
1 Decompensated heart failure 1 Pregnancy
1 Pneumonia
1 Withdrawn by treating physician
Y ¥
70 Included in modified intention to- 73 Included in modified intention to-
treat population treat population
: :
61 Included in clinically evaluable population 71 Included in clinically evaluable population
3 TOC visit not assessed 2 TOC visit not assessed
6 Withdrawn because of adverse event 69 Included in microbiologically
58 Included in microbiologically evaluable population
evaluable population 2 TOC visit not assessed
3 TOC visit not assessed 2 Urine culture missing at TOC
6 Withdrawn because of adverse event

3 Urine culture missing at TOC

JAMA Network Open. 2022;5(1):€2137277. doi:10.1001/jamanetworkopen.2021.37277




Table 2. Patients Reaching CMC and Reasons for Not Reaching It

Patients, No./total No. (%)

Receiving Receiving Risk difference P value,
fosfomycin comparator (1-sided 95% Cl)? 1-sided
CMC at TOC among MITT (measures of success)
All patients 48/70 (68.6) 57/73(78.0) -9.4 (-21.5to =) 10
Patients with ceftriaxone-susceptible 25/31 (80.6) 27/31(87.0) -6.4 (-21.7 to =) 24
isolates®
Patients with ceftriaxone-resistant 23/39 (59.0) 30/42 (71.4) -12.4 (-29.8 to x) 12

isolates?




Reasons for not reaching CMC at TOC among MITT (measures of failure)

Clinical or microbiological failure

All patients 10/70 (14.3) 14/73 (19.7) -5.4 (-~ t04.9) .19
Patients with ceftriaxone- 3/31(9.7) 4/31(12.9) -3.2 (= t0 10.0) .34
susceptible isolates®
Patients with ceftriaxone-resistant 7/39(17.9) 10/42 (23.8) -8.9 (-» 10 6.9) 25
isolates®

Other reasons
Withdrawn because of adverse 6/70 (8.5)¢ 0/73 (0) 8.5 (-0 to 13.9) .006
events
Missed assessment at TOC 3/70(4.2) 2/73 (2.7) 1.5 (-0 t0 6.5) 31
TOC assessed but urine culture at 3/70(4.2) 0/73 (0)¢ 4.2 (- to 8.1) .03

TOC not available




Fosfomisin, MDR E.coli'nin neden oldugu bakteremili Griner sistem enfeksiyonlarinda
meropenem veya seftriaksona karsi non-inferior degildi.

Bununla birlikte, veriler ilacin etkili oldugunu ve 6zellikle 6nceden kalp hastaligi
olmayan ve sodyum asiri yuklenmesi ile ilgili sorunlari disutk riski olan secilmis
hastalar arasinda kullanilabilecegini disindirmektedir.




Son olarak, arastirmacilar seftriakson veya meropenem ile karsilastirildiginda
fosfomisine maruz kalmanin neden oldugu ikincil hasarin boyutunu arastirmaya
calistilar.

Kayit sirasinda ve calisma slresi boyunca periyodik olarak 38 hastadan alinan rektal
sirveyans swablari, tedavinin sonunda, fosfomisin alan hicbir hastanin seftriakson
direncli veya meropenem direncli gram-negatif organizmalarla yeni kolonize olmadigini
ortaya koydu (P =.01).

Bununla birlikte, seftriakson ile tedavi edilen 2 hasta ve meropenem ile tedavi edilen 2
hasta, sirasiyla GSBL Ureten organizmalar ve OXA-48 lreten organizmalar ile kolonize
olmustu.

Genel olarak elde edilen bu veriler, fosfomisinin seftriakson ve meropenemden daha az
ekolojik hasara neden olabilecegi fikrini desteklemektedir



* GSBL-E infeksiyonlarinda fosfomisin karbapenem koruyucu
secenek olarak kullanilabilir mi?

* Bakteremili hastalarda fosfomisin monoterapisi kullanilabilir
mi?




Sonuc olarak

("~ )
Karbapenem koruyucu tedaviler, uygulanmasi zorunlu olan ve daha fazla ¢alisma ile siddetli hasta gruplarinda etkinliginin
belirlenmesi gereken bir stratejidir.

\_ J

é )
Bu alanda, kombine antibiyoterapileri, karbapenem koruyucu secenekler arasinda degerlendiren calismalara ihtiyag vardir.

. W,

(" )
Etken mikroorganizmanin tanimlama ve direng paterninin belirleme siresi hizli ise koruyucu stratejinin daha kolay uygulanabilir.

\_ J

4 A
Seftazidim-avibaktam gibi yeni BL-BLI alternatifler, karbapenem direngli organizmalar i¢in ayrilmalidir .

- y,




Karbapenem Tedavisinden Vazgecelim mi?
Nasil Vazgecelim?
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