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SURVEILLANCE REPORT

Antimicrobial resistance in the
EU/EEA (EARS-Net)

Annual Epidemiological Report for 2023

Table 3a. Estimated total incidence of bloodstream infections with resistance phenotype (number per 100 000 population) and trend, 2019-2023,
as well as the percentage change 2019-2023, by bacterial species and antimicrobial group/agent, EU? (excluding the UK; excluding France for
results other than Streptococcus pneumoniae)

Third-géneration cephalosporin
(cefotaxime/ceftriaxone/ceftazidime) resistance 7.59 7.26 I 7.93 9.25 ! +21.9

Carbapenem (imipenem/meropenem) resistance

Klebsiella
pneumoniae

Fluoroquinolone
(ciprofloxacin/levofloxacin/ofloxacin) resistance

7.48

7.24

7.46

7.65

8.83

+18.0

Aminoglycoside
(gentamicin/netilmicin/tobramycin) resistance®

5.07

4.69

5.01

5.11

5.96

+17.6

Combined resistance to third-generation
cephalosporins, fluoroquinolones, and
aminoglycosides®

4.46

4.47

4.52

5.26

+17.9
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SURVEILLANCE REPORT

Antimicrobial resistance in the
EU/EEA (EARS-Net)

Annual Epidemiological Report for 2023

Table 3b. Total number of invasive isolates tested (n) and percentage of isolates with AMR phenotype (%) in the EU/EEA, by bacterial species and
antimicrobial group/agent, population-weighted EU/EEA mean and trend (excluding the UK?; excluding France for results other than
Streptococcus pneumoniae), 2019—-2023

Third-generation cephalosporin

(cefotaxime/ceftriaxone/ceftazidime) 33115 | 34.8 34803 @ 35.0 38866 (359 43171 34.1 48143 34.8 5.7-81.5 -

resistance

Carbapenem (imipenem/meropenem) _ *

resistance ‘ 32436 104 34483 | 11.6 37857 13.6| 42295 12.7 47570 13.3| 0.0-69.7 1
Klebsiella Fluoroquinolone _ *
pneumoniae (ciprofloxacin/levofloxacin/ofloxacin) resistance 33172  34.6 35065 349 38762 |352| 42952 334 48056 33.7 7.1-76.9 l

Aminoglycoside
(gentamicin/netilmicin/tobramycin) resistance®
Combined resistance to third-generation
cephalosporins, fluoroquinolones, and 32618 21.8 33639 | 21.8 37488 22.4| 41584 21.0 46457 21.0 0.0-64.9 1 *
aminoglycosides*

32975 247 34210 24.6 38053 249 42370 23.5 47412 23.6 2.6-73.3 L*




Figure 4. Klebsiella pneumoniae. Percentage of invasive isolates resistant to third-generation
cephalosporins (cefotaxime/ceftriaxone/ceftazidime), by country, EU/EEA, 2023
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Figure 5. Klebsiella pneumoniae. Percentage of invasive isolates resistant to carbapenems
(imipenem/meropenem), by country, EU/EEA, 2023
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FIG 1 Flow chart.
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FIG 2 Kaplan-Meier curves of KPC-Kp infection-free survival between patients colonized at start of follow-up and those colonized during follow-up. (A)

Considering the start of follow-up from the date of the first rectal swab. (B) Considering the start of follow-up from the date of the first positive KPC-Kp
rectal swab. Patients censored before the end of the follow-up period were those who died before developing KPC-Kp infection (see Table 1).
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Fig.2 Outcome of patients with KPC-Kp infections treated with M/V according to type of infection.

Table 3 Clinical features and outcome of patients with infections by
KPC-producing Klebsiella pneumonaie infections (n=61)

KPC-Kp
N=61 (%)
Age. median (IQRs) 68 (58-78)
COVID-19 2(3.3%)
Male sex 32 (52.5%)
ICU 21 (34.4%)
Comorbidities
Diabetes mellitus 16 (26.2%)
Cardiovascular disease 16 (26.2%)
COPD 18 (29.5%)
Chronic renal disease 19 (31.1%)
Solid organ transplant 7 (11.5%)
Solid cancer 20 (32.8%)
Type of infection
Bloodstream infections 19 (68.9%)
Hospital acquired pneumonia 17 (27.9%)
Urinary tract infections 10 (16.4%)
Intra abdominal infections 7(11.5%)
Others 9 (14.8%)
Low-respiratory tract as source of infection* 20 (32.8%)
Charlson Comorbidity Index. median (IQRs) 5(3-8)
SOFA score, median (IQRs) 3 (2-6)
Septic shock 8 (13.1%)
Source control**, n=39 25/39 (64%)
CVVH 3(4.9%)
Administration of M/V within 48 h from infection 41 (67.2%)
onset
Thirty-day mortality 7(11.5%)

Clinical success

50 (81.9%)




Attivita su KPC 2 di IMI/REL e CZA

Ceftazidime-avibactam ¢ stato approvato dalla FDA
per il trattamento delle infezioni causate da
Enterobacterales portatrici di bla KPC-2. Tuttavia,
sono emerse varianti di KPC-2 con sostituzioni di
aminoacidi in posizione 179 che conferiscono
resistenza a ceftazidime-avibactam.

In questo studio si € valutata l'attivita di IMI, IMI-REL,
CAZ e CAZ-AVI rispetto a un gruppo di 19 KPC-2 con
varianti D179 . (D179N e D179Y)

Risultati: tutti i ceppi erano sensibili a imipenem-
relebactam, ma resistenti a ceftazidime (19/19) e
ceftazidime avibactam ( 18/19).

Imipenem-relebactam ha superato la resistenza delle
varianti D179, suggerendo che questa combinazione e

attiva contro gli isolati clinici che producono queste
varianti di KPC-2

Pappa-Wallace KM. et al. Antibiotics 2023 May 11;12(5):892

Ay antibiotics r’ﬁ\n\py

Brief Report
The Effectiveness of Imipenem-Relebactam against
Ceftazidime-Avibactam Resistant Variants of the
KPC-2 3-Lactamase

Krisztina M. Papp-Wallace 1:234:#0), Melissa D. Barnes 2, Magdalena A. Taracila 2, Christopher R. Bethel 1,
. IMI- CAZ-
Strain IMI REL CAZ AVI
E. coli DH10B pBC SK(+) blagpc_, D1791 0.5 0.25 256 16
E. coli DH10B pBC SK(+) blagpc_, D179S 0.5 0.5 256 32
E. coli DH10B pBR322 blaxpc.» 8 0.5 64 1
E. coli DH10B pBR322 blaxpc., D179A 0.5 0.5 512 32
E. coli DH10B pBR322 blaxpc.> D179R 0.5 0.5 16 16
E. coli DH10B pBR322 blagpc., D179N 4 0.5 512 16
E. coli DH10B pBR322 blaxpc. D179C 1 0.5 256 32
E. coli DH10B pBR322 blaxpc_, D179Q 0.5 0.5 128 32
E. coli DH10B pBR322 blaxpc2 D179G 1 0.5 512 32
E. coli DH10B pBR322 blaxpc, D179H 0.5 0.5 256 32
E. coli DH10B pBR322 blaxpc_, D179L 0.5 0.5 512 64
E. coli DH10B pBR322 blaxpc> D179K 0.5 0.5 32 16
E. coli DH10B pBR322 blaxpc., D179M 0.5 0.5 512 64
E. coli DH10B pBR322 blaxpc.2 D179F 0.5 0.5 512 64
E. coli DH10B pBR322 blaxpc_, D179P 0.5 0.5 256 64
E. coli DH10B pBR322 blaxpc.2 D179T 0.5 0.5 256 64
E. coli DH10B pBR322 blaxpc., D179W 0.5 0.5 >512 32
E. coli DH10B pBR322 blaxpc, D179Y 0.5 0.5 512 64
E. coli DH10B pBR322 blaypc_, D179V 0.5 0.5 512 64

Abbreviations: imipenem (IMI), relebactam (REL), ceftazidime (CAZ), and avibactam (AVI). Relebactam and
avibactam were maintained at 4 ug/mL. The Clinical Laboratory Standards Institute’s (CLSI) breakpoints (S,
susceptible (green); I, intermediate; R, resistant (red)) for the tested compounds are as follows: imipenem:
S$<1,1=2; R = 4; imipenem-relebactam: S < 1/4; 1 =2/4; R > 4/4; ceftazidime: S < 4; 1 =8; R > 16; and
ceftazidime-avibactam: S < 8/4; R > 16/4. The majority (16/19) of the D179 variants were generated using the
pBR322-catl-blaypc, plasmid; however, due to technical issues, the remainder, D179E, -1, and -S variants were
constructed from the pBC SK(+) blaxpc.z plasmid. The basal expression level of blaxpc.; was previously shown to

be higher from the pBR322-catI-blagpc.; plasmid than from the pBC SK(+) blagpc.; plasmid; thus, those strains
hawn hinhar avacall MICs 1421
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Surviving sepsis campaign: linee guida
internazionali per la gestione della

sepsi e dello shock settico 2021
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Con endorsement Con shock Senza shock
FTenave ase Sepsi accertata Somministrare antimicrobici immediatamente, idealmente entro 1
o probabile ora dall' accertamento
Somministrare antimicrobici : Valutazione rapida* delle
Possibile sepsi immediatamente, idealmente : cause infettive o non infettive

entro 1 ora dall' accertamento | : della malattia acuta

Somministrare degli
antimicrobici entro 3 ore se
il timore di infezione persiste

* Una valutazione rapida prevede I'anamnesi e I'esame clinico, i test per le cause infettive e non infettive della malattia acuta e il
trattamento immediato delle condizioni acute che possono somigliare alla sepsi. Quando possibile ci¢ dovrebbe essere completato
entro 3 ore dall' arrivo del paziente in modo da poter valutare la probabilita di una causa infettiva e fornire una terapia antimicrobica
tempestiva qualora si ritenesse elevata la probabilita di sepsi.

Fig. 1 Raccomandazioni sui tempi di somministrazione degli antibiotici
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Table 1. Characteristics of the Patients, Infections, and Pathogens at Baseline (Primary Intention-to-Treat Analysis).*

Characteristic
Male sex— no. (%)
Median age (IQR) — yr
Median SOFA score on day 0 (IQR)
Enrolled in ICU — no. (%)
Enrolled in hospital ward — no. (%)
Receiving mechanical ventilation — no. (%)
Coexisting conditions — no. (%)
Diabetes mellitus
Solid-organ cancer
Obesity
Arrhythmia
Glucocorticoid use or immunosuppression;:
Chronic obstructive pulmonary disease
Renal insufficiency
Coronary artery disease
Congestive heart failure
Liver disease
Peripheral vascular disease
Dialysis dependency
Leukemia or lymphoma
Median Clinical Frailty Scale score (IQR)§

Any use of procedures to control the source of infection
—no. (%)

Source of acquisition of bacteremia — no. (%)
Community
Hospital ward
icu

ource of bacteremia — no. (%)

«

Urinary tract

Intraabdominal or hepatobiliary
Lung

Vascular catheter

Skin, soft tissue, or both

Other

Undefined or unknown

Most commonly isolated pathogens in blood cultures
—no. (%)|

Escherichia coli

Klebsiella species

Enterococcus species
Coagulase-negative staphylococci

Pseudomonas species

Overall
(N=3608)
1922 (53.3)
70 (59-80)

4(2-8)
1986 (55.0)
1622 (45.0)

766 (21.2)

1148 (31.8)
782 (21.7)
655 (18.2)
540 (15.0)
440 (12.2)
393 (10.9)
425 (11.8)
393 (10.9)
386 (10.7)
227 (63)
223 (62)
127 (3.5)
101 (2.8)
4(3-5)

1621 (44.9)

2722 (75.4)
483 (13.4)
403 (11.2)

1523 (42.2)
679 (18.8)
469 (13.0)
229 (63)
187 (5.2)

67 (1.9)
454 (12.6)

1582 (43.8)
552 (15.3)
250 (6.9)
174 (4.8)
170 (4.7)

7-Day Group
(N=1814)
974 (53.7)
70 (58-80)

4(2-8)

997 (55.0)
817 (45.0)
374 (20.6)

596 (32.9)
400 (22.1)
331 (18.2)
264 (14.6)
230 (12.7)
198 (10.9)
217 (12.0)
193 (10.6)
205 (11.3)
117 (6.4)
107 (5.9)
60 (3.3)
49 (2.7)
4(3-5)
795 (43.8)

1380 (76.1)
231 (12.7)
203 (11.2)

757 (41.7)
337 (18.6)
229 (12.6)
116 (6.4)
104 (5.7)
37 (2.0)
234 (12.9)

805 (44.4)

273 (15.0)
119 (6.6)
81 (4.5)
80 (4.4)

14-Day Group
(N=1794)

948 (52.8)
70 (59-80)
5 (2-8)
989 (55.1)
805 (44.9)
392 (21.9)

552 (30.8)
382 (21.3)
324 (18.1)
276 (15.4)
210 (11.7)
195 (10.9)
208 (11.6)
200 (11.1)
181 (10.1)
110 (6.1)
116 (6.5)
67 (3.7)
52 (2.9)
4(3-5)
826 (46.1)

1342 (74.8)
252 (14.0)
200 (11.1)

766 (42.7)
342 (19.1)
240 (13.4)
113 (6.3)
83 (4.6)
30(1.7)
220 (12.3)

777 (43.3)

279 (15.6)

131 (7.3)
93 (5.2)
90 (5.0)

Table 1. (Continued.)
Overall 7-Day Group  14-Day Group
Characteristic (N=3608) (N=1814) (N=1794)
Streptococcus preumoniae 164 (4.5) 86 (4.7) 78 (4.3)
Enterobacter species 157 (4.4) 80 (4.4) 77 (4.3)
Proteus species 1333.7) 58 (3.2) 75(42)
Serratia species 86 (2.4) 38(2.1) 48 (2.7)
S. pyogenes 74 (2.1) 39 (2.1) 35 (2.0)
S. agalactioe 75(2.1) 40 (2.2) 35 (2.0)
Number and type of organisms — no. (%)
Monomicrobial, gram-negative 2562 (71.0) 1299 (71.6) 1263 (70.4)
Monomicrobial, gram-positive 625 (17.3) 323 (17.8) 302 (16.8)
Polymicrobial 21(117) 192 (10.6) 229 (12.8)




Table 2. Primary and Secondary Outcomes.

7-Day Group 14-Day Group Difference
Outcome (N=1814) (N=1794) (95% Cly*

percentage points

Primary outcome, death from any cause by 90 days — no./

total no. (%)
Primary analysis, intention-to-treat population 261/1802 (14.5) 286/1779 (16.1) ~1.6 (—4.0 to 0.8)
Secondary analysis, per-protocol population 178/1370 (13.0) 222/1483 (15.0) ~2.0 (—4.5 to 0.6)
Modified intention-to-treat analysis, survival =7 days 247/1788 (13.8) 272/1765 (15.4) ~1.6 (-3.9t0 0.7)

Secondary outcomes

Death in hospital — no. (%) 168 (9.3) 184 (10.3) ~1.0 (-2.9t0 0.9)
Death in ICU — no./total no. (%) 91/1014 (9.0) 97/1008 (9.6) -0.6 (-3.2to 1.9)
Median no. of days in hospital (IQR) 10 (6-21) 11 (6-22) ~1 (-1.5 to -0.5)
Median no. of hospital-free days by day 28 (IQR) 17 (0-21) 15 (0-21) 2 (0.8 to 3.2)
Median no. of days in ICU (IQR)§ 5 (3-11) 5 (3-11) 0 (0.4 to 0.4)
Median no. of days of vasopressor use (IQR) 3 (2-5) 3 (2-4) o
Median no. of days of mechanical ventilation (IQR)|| 6 (3—14) 5 (2-12) 1 (-0.6 to 2.6)
Relapse of bacteremia — no. (%) 47 (2.6) 39 (2.2) 0.4 (0.6 to 1.4)
Median no. of antibiotic-free days by day 28 (IQR)** 19 (11-21) 14 (11-14) 5 (4.6 to 5.4)

Antimicrobial-related adverse outcomes — no. (%)

Allergy 14 (0.8) 19 (1.1) ~0.3 (-0.9 t0 0.3)
Anaphylaxis 1(0.1) 1(0.1) 0 (-0.2 to 0.2)
Acute kidney injury 15 (0.8) 17 (0.9) -0.1 (-0.7 to 0.5)
Acute hepatitis 2 (0.1) 4(0.2) -0.1 (-0.4 t0 0.2)
Clostridioides difficile infection — no. (%) 31 (1.7) 35 (2.0) -0.2 (-1.1 to 0.6)
Secondary infection or colonization with antibiotic-resistant 173 (9.5) 152 (8.5) 1.1 (-0.8 to 2.9)

organisms — no. ('

Secondary infection or colonization with antibiotic-resistant 20 (1.1) 24 (1.3) -0.2 (-1 to 0.5)
organisms in sterile culture — no. (%)

Rl

- =

Differences are expressed as absolute risk differences or, for variables shown as medians, as median differences. A 95.7% confidence in-
terval is shown for the primary analysis (accounting for alpha spending in interim analyses), and 95% confidence intervals are shown for
the per-protocol analysis, the modified intention-to-treat analysis, and the secondary outcomes. The widths of the confidence intervals
for secondary outcomes have not been adjusted for multiplicity. The 95% confidence intervals for the median differences were estimated
with the use of quantile regression.

One patient in the 7-day group is still in the hospital.

Deaths in the ICU include patients who were enrolled in the ICU or were admitted to the ICU after the diagnosis of a bloodstream in-
fection.

The length of stay in the ICU was evaluated in patients who were enrolled in the ICU or were admitted to the ICU after the diagnosis of
a bloodstream infection.

Included are data for the patients who received vasopressors at any time after enrollment (722 patients in the 7-day group and 743 patients in
the 14-day group).

Included are the data for patients who received mechanical ventilation (469 patients in the 7-day group and 488 patients in the 14-day
group).

** Data regarding antibiotic-free days are missing for 2 patients in the 14-day group.
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EPIDEMIOLOGIA LOCALE

* Numero sepsi e dati microbiologici
 Dati di resistenza infezioni delle vie urinarie
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e Clostridium difficile

Corretto
uso
antibiotici




SITO DI INFEZIONE
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COVID

DIAGNOSI INFETTIVA

Infezione del torrente ematico
Infezione CVC-relata
Endocardite

Infezione dispositivo cardiovascolare
Polmonite

Infezione addominale
Infezione della ferita chirurgica
Infezione vie biliari/colecisti
Infezione delle vie urinarie
Infezione cute e tessuti molli
Infezione SNC

Infezione osteo-articolare
Colite da Clostridium difficile
TB, TB latente e sospetta TB
Altro

Azioni di Antibiotic Stewaggship

AZIONI INTRAPRESE
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@) Inizio terapia empirica

@) Switch a terapia orale

O Indicazione a dimissione

Sospetta o accertata

[:] Inizio terapia semi-empirica D Inizio terapia mirata

D Sospensione terapia D Gestione effetto collaterale

D Prosegue terapia D Indicazione a esami
diagnostici

[:] De-escalation

C] Azione infection control

[:] Nulla osta a
intervento/Profilassi

[:] Escalation

C] Non indicazione a terapia
antibiotica

[:] Altro



Worandi
Huggeri

81005 BOBE Gyt

v' Applicazione della TDM nella pratica
v' Ospedalizzazione diurna
v Terapie antibiotiche nelle dodici ore
v" Aumento disponibilita posti letto di degenza ordinaria
v Risparmio costi degenza




= Cepheid.

A better way.

IENTE DI FRONTE A VOI
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” Il mondo sta esaurendo gli antibiotici.’

Nell’ambito della corsa globale contro la resistenza antimicrobica (AMR) e le relative infezioni correlate all’assistenza
(ICA), Cepheid fornisce soluzioni per rilevare in modo rapido e accurato gli agenti patogeni e i superbatteri. Tali
soluzioni supportano I'avvio tempestivo dell'isolamento e I'identificazione del trattamento corretto prima che sia troppo
tardi, consentendo di salvare PIU vite. Unitevi a noi nella corsa.

Il peso della minaccia AMR

5 milioni 670 000 €1,5

DI DECESSI INFEZIONI MILIARDI
associati alla resistenza dovute ad AMR all'anno in | costi sanitari extra
antimicrobica nel 2019, a EU/EEA3 all’anno in EU/EEA*

livello globale?
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#amr #raceagainstresistance

Scaricate il pacchetto didattico
sul’AMR.

Contattate i nostri esperti per implementare oggi il
vostro programma di screening e gestione della
resistenza antimicrobica.

Nome *

Cognome *

Professione *
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Sistema Sanitario Regione Liguria

Servizi dalla A alla Z Azienda

Chirurgia Generale a indirizzo oncologico

Dermatologia

Fisica sanitaria

Gestione piani di emergenza intraospedaliera

Ginecologia e Ostetricia P.O. Levante

Laboratorio di Patologia Clinica

Malattie del sangue e degli organi emolinfopoietici - Savona

Medicina Interna 1 Levante

Medicina Interna 2 Levante

Medicina Trasfusionale e Inmunoematologia

Ospedali

Servizi territoriali

URP

Formazione

Cerca...

Spazio operatori







