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TABLE 6. Definitions for multidrug-resistant (MDR), extensively drug-resistant (XDR) and pandrug-resistant (PDR) bacteria

Bacterium MDR

XDR

PDR

Staphylococcus aureus The isolate is non-susceptible to at least | agent
in 23 antimicrobial categories listed in Table I*

The isolate is non-susceptible to at least | agent in all
but 2 or fewer antimicrobial categories in Table .

Enterococcus spp. The isolate is non-susceptible to at least | agent
in 23 antimicrobial categories listed in Table 2

The isolate is non-susceptible to at least | agent in all
but 2 or fewer antimicrobial categories in Table 2.

Enterobacteriaceae The isolate is non-susceptible to at least | agent
in 23 antimicrobial categories listed in Table 3

The isolate is non-susceptible to at least | agent in all
but 2 or fewer antimicrobial categories in Table 3.

Pseudomonas aeruginosa The isolate is non-susceptible to at least | agent
in 23 antimicrobial categories listed in Table 4

The isolate is non-susceptible to at least | agent in all
but 2 or fewer antimicrobial categories in Table 4.

Acinetobacter spp. The isolate is non-susceptible to at least | agent
in 23 antimicrobial categories listed in Table 5

The isolate is non-susceptible to at least | agent in all
but 2 or fewer antimicrobial categories in Table 5.

Non-susceptibility
to all agents in all
antimicrobial categories
for each bacterium in
Tables 1-5

*All MRSA isolates are defined as MDR because resistance to oxacillin or cefoxitin predicts non-susceptibility to all categories of ff-lactam antimicrobials listed in this docu-
ment, with the exception of the anti-MRSA cephalosporins (i.e. all categories of penicillins, cephalosporins, fi-lactamase inhibitors and carbapenems currently approved up

until 25 January 201 1).

http://www.ecdc.europa.eu/en/activities/diseaseprogrammes/ARHAI/Pages/public_consultation_clinical_microbiology_infection_article.aspx.

to all agents in all antimicrobial categories. To ensure correct application of these definitions, bacterial isolates should be tested

against all or nearly all of the antimicrobial agents within the antimicrobial categories and selective reporting and suppression of

results should be avoided.
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APPROACH TO XDR-ASSOCIATED SEPSIS
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EMPIRICAL ANTIMICROBIAL THERAPY

POSSIBLE XDR SEPSIS
- Prediction of MRO is challenging

| N

dinical Microbiology and Infection, Volume 21 Number 4, April 2015

TABLE 3. Examples of prediction scores studies for certain ESKAPE pathogens

VRE [86]

MRSA [87]

ESBL [88]

CRE [41]

Acinetobacter b. i

p. 4. i

[89]

190] -

Variable of interest

Variables included in final score

VRE carriage upon admission

Previous MRSA carriage,

MRSA carriage upon admission
of elective surgical patients
Recent antibiotic treatment,

ESBL infection upon admission

Recent hospitalization, transfer

CRE vs. ESBL in nosocomial BSI

Background neurological

Colonization or infection with
MDR A baumanni
Bedridden, ICU stay, Charlson

Moruality from P. aeruginosa BSI

ICU stay, coagulopathy, septic

haemodialysis, transfer from history of hospitalization, age from LTCF, Charlson disease, dependent functional score>3, recent B-lactam shock, age >65 years (2
LTCF, antibiotic exposure, >75 years. Comorbidity Score >4, status on admission, diabetes, usage, MRSA isolation within points each), and poor clinical
prior hospitalization, age >60 recent B-lacam or antibiotics exposure in the 30 days condition (| point)
years. fluoroquinclone, recent past 3 months, and ICU stay
urinary catheterization, age
>70 years
Predictive score * =10 >7 =6 >32 >3 >7
Sensitivity 44% 86% 55% 81% NR 84%
Specificity 98% 41% 94% 70% NR 85%
Positive predictive value 81% NR 82% 21% 88% NR
Negative predictive value 90% NR 81% 97% 60% NR
Abbreviations: BSI, bloodstream infection; CRE, carbapenem-resistant Enterobacteriaceae; ESBL, extended-spectrum B-lac producing Enterobacteriaceae; ESKAPE, an acronym displaying groups of multidrug resistant organisms set by the

Infectious Diseases Society of America [I]; ICU, intensive care unit; LTCF, long-term care facility; MDR, multidrug-resistant; MRSA, methicillin-resistant Staphylococcus aureus; NR, not reported; VRE, vancomycin-resistant enterococci;.
*The Predictive score indicates the threshold number for defining higher risk for the condition being tested with the score.

TABLE 4. Examples of various matched cased-case-control analyses of ESKAPE pathogens predictors

Risk factor

VRE [91,92]

MRSA [93,94]

ESBL [95]

Acinetobacter
baumannii [98,99]

CRE [75,96,97]

Pseudomonas
aeruginosa [100]

Long-term care facility

Recent exposure to antimicrobials
Dependent functional status

Foreign invasive chronic devices
Recent surgery or invasive procedure
Recent prior hospitalization
Advanced age

Complex comorbidities
Immunosuppressive states

ICU stay
Male sex

X
X

XXX

X
X

XXX X

X

X XX X X XX

Abbreviations: CRE, carbapenem-resistant Enterobacteriaceae; ESBL, extended-spectrum B-lactamase-producing Enterobacteriaceae; ICU, intensive care unit; MRSA, methicillin-
resistant Staphylococcus aureus; VRE, vancomycin-resistant enterococci.




EMPIRICAL ANTIMICROBIAL THERAPY IN
POSSIBLE XDR SEPSIS

Importance of timely, appropriate empirical antimicrobial therapy for Hospitalised

adult patients with bacterial sepsis

Reduced mortality with appropriate therapy (OR 0.44, 95% CI 0.38 - 0.50). Associated with
shorter LOS, lower rate of treatment failure, lower antibiotic exposure and lower hospital cost
(Bassetti M, et al. Int J. Antimicrob Agents. 2020).

Reduced mortality with earlier/no delay in appropriate therapy (OR 0.57, 95% C1 0.45 - 0.72)
(Zasowski EJ, et al. Chest 2020).

Prevalence-adjusted pathogen-specific number needed to treat for appropriate antimicrobial
therapy to prevent one death for MDR bacteria NNT=20 (Vazquez-Guillamet C, et al. Crit Care
Med. 2014).

In patients with septic shock, number needed to treat for appropriate initial antimicrobial
therapy to prevent one death NNT=4 (Vazquez-Guillamet C, et al. Crit Care Med. 2014).
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The Clinical Impact of Rapid Molecular Microbiological
Diagnostics for Pathogen and Resistance Gene
Identification in Patients With Sepsis: A Systematic Review

Valentino D'Onofrio,'**" Lene Salimans,' Branka Bedeni¢,*” Reinoud Cartuyvels,*” lvan Barisi¢,* " and Inge C. Gyssens'®

"Faculty of Medicine and Life Sciences, Hasselt University, Hasselt, Belgium, “Department of Infectious Diseases and Immunity, Jessa Hospital, Hasselt, Belgium, *Department of Microbiology,
School of Medicine, University of Zagreb, Zagreb, Croatia, “Department of Clinical Biology, Jessa Hospital, Hasselt, Belgium, *Molecular diagnostics, Austrian Institute of Technology, Vienna,
Austria, and “Department of Internal Medicine and Radboud Center for Infectious Diseases, Radboud University Medical Center, Nijmegen, the Netherlands

25 eligible studies involving 8 different molecular technologies
Increase appropriateness of antimicrobial therapy (6 studies)
Lower length of stay (2 studies)

Decrease in antimicrobial use and cost (6 studies)

Heterogeneity in mortality reporting (in-hospital, in-ICU, 7-day or 28-day). In-hospital
mortality was lower in one study. All other studies found no significant differences in
mortality. No study found higher mortality with the use of molecular diagnostic technology

2020
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APPROACH TO REFRACTORY XDR SEPSIS

« No uniform definition of what constitute refractoriness in sepsis and what is considered

treatment failure S
—~\
- ID physicians: Failure to improve clinically after 7 to 10 days? O .
T =
- Microbiologists: Persistently positive cultures? ) 4

—

Intensivists: Worsening shock and/or organ function?

Surgeons: Increasing frequency of requests for reassessments and possibly source control?

Radiologists: More frequent and expensive scans +/- requests for radiological drainage?

- ICU caveats for non-ICU people (also relevant for ICU people):
- Noradrenaline dose is not the only indicator of shock severity

- Steroids, vasopressin, correction of acidosis, CRRT, changes in sedative agents, changes in
ventilatory strategy and cardiac rhythm management all may impact noradrenaline
requirement

- CRRT makes almost everything looks better, including lowering of CRP!
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GRAM NEGATIVE BACTERAEMIA- VALUE
OF FOLLOW UP BLOOD CULTURE(FUBC)
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Association of Follow-up Blood Cultures With Mortality in Patients
With Gram-Negative Bloodstream Infections
A Systematic Review and Meta-analysis
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