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Gestione della Sepsi Grave e dello Shock settico
|l paziente il fulcro del problema

| nitial Resusitation

Sour ce identification Antimicrobic
and control therapy

Critical Care Med 41; 2: 2013 Diagnosis




IAI : problematiche In gioco

Forme comunitarie e associate alle cure sanitarie;
Paziente critico o stabile ;

Impatto epidemiologico degli enterobatteri ESBL
positivi ? ;

Localizzazione intestinale o biliare dell” infezione;

Quando considerare enterococco, pseudomonas e
candida ?

Possibilita d’ infezioni/colonizzazioni da KPC ?;
Durata ottimale della terapia antimicrobica ;
Regimi terapeutici alternativi senza carbapenemico;




Complicated intra-abdominal infections in
Europe: a comprehensive review of the
C | AO Stu dy Sartelli et al. World Journal of Emergency Surgery 2012, 7:36

http fwwwavies.org/content/7/1/36 r~ ‘,;.,:;5._‘;. -
Table 3 Source of Infection — S
Source of infection Patients
N 2152° (100%)

Appendicitis 798 (37%)
Cholecystitis 289 (13.4%)
Post-operative 342 (15.9%)

Colonic non diverticular perforation 8 (7.3%)
Gastroduodenal perforations 6 (7.3%)
Diverticulitis 6 (7.7%)

Small bowel perforation 3 (4.8%)

Others 10 (5.1%)

PID 18 (0.8%)

Post traumatic perforation 12 (0.6%)
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SEPSI

Una disfunzione d’organo
pericolosa per la vita, causata da
una risposta disregolata dello
ospite alle infezioni
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SHOCK SETTICO

Una variabile della sepsi, in cui anomalie gravi a livello
circolatorio, cellulare e metabolico sono associate a una
maggiore mortalita, rispetto alla sepsi tradizionale;

Almeno 2 segni sotto indicati :
-Frequenza respiratoria > 22 atti/minuto
-Alterazione dello stato mentale
-Pressione arteriosa < 100 mmHg




STRATIFICAZIONE DEL RISCHIO:
Score Sepsi

Sepsi
galmeno 2 parametri +
ebbre o ipotermia)

Sepsi grave

(sufficiente 1
parametro)

Shock settico

T> 38,3°C < 36°C

FC > 90 min.

FR > 20 atti/min.

Leucociti > 12.000/< 4.000/mmc
Glicemia > 120 mg/dl

Acido lattico > 2 mmol/L

PCR > 2 SD oltre il valore normale
Procalcitonina > 2 SD oltre il valore n
Stato mentale alterato

Ipotensione (PA sistolica < 90 mmHg)
Lattacidemia > 4 mmol/L

Disfunzione d’ organo : renale (creatinina > 2
m_?/dl ; oligoanuria), epatica (ALT > 2 v.n. o
Bil.tot. > 2 mg/dl ), respiratoria ( P/F < 250
o necessita di ven ilazione meccanica) e
coagulopatia (INR > 1,5 o piastrine <
100.000/mmc);

Ipotensione nonostante espansione volemica
20-40 ml/Kg in 1 ora




Gli steps della gestione clinica

= Trattare immediatamente la SIRS ;

= Rapida identificazione della sorgente
infettiva ;

m Controllare e rimuovere prontamente
Il focus infettivo;

= Somministrare precocemente terapia
antibiotica appropriata per eradicare
I'Infezione;
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The impact of early surgical intervention L
in free intestinal perforation:
a time-to-intervention pilot study
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Intervento chirurgico precoce
vantaggioso nel paziente settico
con patologia urgente
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EDITORIAL

Acute appendicitis: What is the gold standard of treatment?

Cesare Ruffolo, Alain Fiorot, Giulia Pagura, Michele Antoniutti, Marco Massani, Ezio Caratozzolo,
Luca Bonariol, Francesco Calia di Pinto, Nicolo Bassi

CONCLUSION

Patient selection 1s important i1 both LA and OA. LA 1s

the preterred approach in immunocompromised, obese

and elderly patients. LA presents longer operative time,

but also a shortening ot hospital stay, a better and eatlier
recovery and return to everyday occupations and to work
and, last but not least, a better cosmetic result.




Efficacia nel controllo del
focus infettivo
(Solomkin J CID 2013)

m Scomparsa della febbre ;
m Risoluzione della leucocitosi;
m Ripristino della normale funzione

intestinale :

m Nessuna necessita di reintervento
chirurgico o percutaneo ;




Linee Guida : alcuni quesiti

m Forme comunitarie e associate alle cure
sanitarie;

m Paziente critico o stabile ;

m Impatto epidemiologico degli enterobatteri ESLB
positivi ;

® Quando considerare enterococco, psudomonas e
candida ?

m Possibilita d” infezioni/colonizzazioni da KPC ? ;

m | ocalizzazione intestinale o biliare ;

m Regimi terapeutici alternativi al carbapenemlco
our in presenza di MDR ;




Patogeni MDR In rapporto
al tipo d’infezione

Table 2 Distribution of
multiresistant bacteria by site
of infection (patiens with AyMRB - VRE MRSA ESBL
evaluable treatment outcome;
1=215) Total MRB population 00%215)  193%42)  ol4%(132)  31.2%(67)
Intraabdominal infection (clAI) 6%70)  86%20)  WI%(19)  00%(3))
Skin and soft tissue infection (¢SST) 2.6 % (55 35%(3)  W09% (00  T3% ()
Diabetic foot infection (DFI) 0% 30  -(0) 1000%(30)  10.0%(3)
Community-acquired paeumonia (CAP) - 60% (1) T7%(1) — 846%(11)  BI%0)
Hospital-acquired pneumonia (HAP) — 140%(30)  —(0) 00%20)  300%09)
Blood stream infection (BS]) 02%(2)  182%&)  682%(15)  364%(8)

P"“i;‘gé"“'d IRy fcion S D6%Q) 8% 0% H4%(1)
one

Drug-resistance phenotype, % (1) Patients with documented MRB infection

W. R. Heizmann et al., Infection (2015)




Selezione di patogeni resistenti legati all’abuso
/uso inappropriato delle diverse classi di
antibiotici

L] Cefalosporine di III generazione
MRSA, MRSE
VRE
Streptococco pneumoniae P
Enterobacteriaceae ESBL +
Enterobacteriaceae AmpC +
Acinetobacter MDR
Clostridium difficile

n Fluorchinolonici

MRSA
Pseudomonas MDR

Enterobacteriaceae MDR (ESBL"%+)
Enterobacteriaceae AmpC+
Enterobacteriaceae FR

Colite da Clostridium difficile

[ Carbapenemici
Stenotrophomonas maltophilia MDR
Acinetobacter baumannii MDR
Burkholderia cepacia MDR
Pseudomonas spp PAN-R
Klebsiella ( Altri Enterobatteri) KPC+
Candidosi invasiva
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Europe: a comprehensive review of the
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Table 4 Aerobic bacteria identified in peritoneal fluid

Total

1,525 (100%)

Aerobic Gram-negative bacteria

1,041 (69.2%)

Escherichia coli

(Escherichia coli resistant to third
generation cephalosporins)

632 [41.4%)

64/632(10%) |_64§42%)

Klebsiella pneuumoniae

| 109 I?.]%)

(Klebsiella pneumoniae resistant to third
generation cephalosporins)

37/109(34%) | 37)24%)

Enterobacter

63 (4.1%)

Proteus

2.1 %)

Pseudomonas

33
80 (5.2%)

Others

124

(
(5
(8.1%)

Aerobic Gram-positive bacteria

484 (31.7%)

Enterococcus faecalis

169 (11%)

Enterococcus faecium

72 (4.7%

Staphylococcus Aureus

56 (3.7%

Streptococcus spp.

Others

)

)

100 (6,6%)
87 (5.7%)
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Community-acquired| Healthcare-associated

Isolates Isolates

o

n n°

Aerobic bacteria

988 (100%) 567 (100%)

Escherichia coli

480 (48.6%) 152 (26.8%)

(Escherichia coli resistant to third
generation cephalosporins) 30/48

30 (3%) 34 (6%)
0(6%) | 34/152(22%) |

Klebsiella pneumoniae

52 (5.2%) 57 (10%)

(Klebsiella pneumoniae resistant to third

11 (1,7%) 22 (6.7%)

generation cephalosporins) 11/52(21%) | 22/57(39%)

Pseudomonas

42 (4.29%) 38 (6.7%)

Enterococcus faecalis

78 (7.9%) 91 (16%)

Enterococcus faecium

39 (3.9%) 43 (7.6%)
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KPC - 3 Klebsiella pneumoniae ST258 clone
infection in postoperative abdominal surgery

patients in an intensive care setting: analysis of a
case series of 30 patients
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Table 1 Characteristics of 30 post-abdominal surgical ICU with infection by KPC-3 Klebsiella pneumoniae ST258 clone

Patients
(age yrs, gender)

Source of KPC-Kp positive isolate

Surgical infection

Underlying disease

Treatment

Outcome

01.22, F
02.66, M
03.54, F
04.61, M
05. 68, M
06. 60, F
07.61, F
08.75,F
09.55, F
.57, F
.53 M
.67, F
.56, M
.45 M
.57, F
.20, M
.45, M
.55 M
.56, F
.65, F
.84, M
.29 M
.59, M
.61, M
.76, M
.79 M
.52, F
.51, F
.52, F
.62, M

BAL', Intraoperative Sample

Intracperative Sample
Percutaneous Fluid
Intracperative Sample

BAL, Intraoperative Sample
Percutaneous Fluid
Intraoperative Sample
Drainage Fluid
Intracperative Sample
Drainage Fluid

BAL, Intraoperative Sample
Intracperative Sample
Intraoperative Sample

BAL, Intracperative Sample
Percutaneous Fluid
Percutaneous Fluid

BAL, Wound Sample

BAL, Intraoperative Sample
BAL, Abdominal Drain

BAL, Abdominal Drain

BAL, Abdominal Drain
Abdominal Drain
Intraoperative Sample

BAL, Abdominal Drain

BAL, Intraoperative Sample
BAL, Abdominal Drain

BAL, Wound Sample

BAL, Wound Sample
Intracperative Sample

BAL, Wound Sample

sS17

Intra-abdominal Abscess
Pancreatic Abscess
Intra-abdominal Abscess
Intra-abdominal Abscess
Liver Abscess
Intra-abdominal Abscess
Perianal Abscess
Intra-abdominal Abscess
Perineal Abscess
Intra-abdominal Abscess
Intra-abdominal Abscess
Intra-abdominal Abscess
Intra-abdominal Abscess
Pancreatic Abscess

Liver Abscess

SSI

Peritonitis

Anastomotic Leak
Anastomotic Leak
Anastomotic Leak
Anastomotic Leak
Anastomotic Leak
Anastomotic Leak
Peritonitis

Anastomotic Leak

SSI

Ssl

Peritonitis

Anastomotic Leak

Crush Syndrome

Colon Cancer

Chronic Pancreatitis

Crohn's Disease
Colon Cancer
Liver Cancer
Colon Cancer
Rectal Cancer
Colon Cancer
Rectal Cancer
Colon Cancer
Colon Cancer
Crohn's Disease

Pancreatic Cancer

Chronic Pancreatitis

Liver Cancer
Gastric By Pass
Peritonitis

Rectal Cancer
Rectal Cancer
Rectal Cancer
Colorectal Cancer
Crohn'’s Disease
Colorectal Cancer
Peritonitis

Rectal Cancer
Gastric By Pass
Thyroid Cancer
Peritonitis

Rectal Cancer

T+C
HDT + C*
HDT + C
HOT + C
HDT + C
HDT + C
HDT + C
HDT + C
HOT + C
HDT + C
T+C
HOT + C
HDT + C
HOT + C
T+C
T+C
T+C
T+C
T+C
T+C
T+C
T+C
T+C
T+C
T+C
T+C
T+C
T+C
T+C
T+C

Survived
Survived
Survived
Survived
Survived
Survived
Survived
Survived
Survived
Survived
Died
Survived
Survived
Died
Survived
Survived
Died
Died
Survived
Died
Died
Died
Survived
Died
Died
Died
Died
Died
Survived

Survived

'BAL: Bronchoalveolar Lavage; 2SSlI: Surgical Site Infection; * T + C: Tigecycline plus Colistin; “HDT + C: High Dose Tigecycline plus Colistin.




% ESBL

2015

AUSL Ferrara Argenta Cento
Delta/AOU S.Anna/LUP

Arcjeritz Cerito Jelftz AOU EUR 20115
2015 2015 20115 S.Anna

ool 43 32 15 (20
K.pneumoniae 5 2 49 - 2 6

P.mirabilis 27 23

M.Rita Rossi

UO Semplice di Microbiologia e Sierologia
AOU S.Anna Ferrara




E.Coli ESBL+ 2010>23% 2015>18%

E. Coli dati di sensibilita
Anno 2011-2015 AOSPFE

—p— Amni kacina

== Amoxi fclavul
—i— Cefotaxime
—l- Ceftazidime

% Sensibilith

Ciprofioxacina |

hMeropenem

Pipera/tazoh




Klebsiella ESBL+ : 2010>31%; 2015>22%

% sensibllita

K. Pneumoniae dati sensibilita 2011-2015 AOSPFE

- Lesrof Cipro

= Mieropsnem

Pipera/tazob
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Table 6 Anaerobic bacteria identified in peritoneal fluid

Anaerobes

Bacteroides

(Bacteroides resistant to Metronidazole)

Clostridium

(Clostridium resistant to Metronidazole)
Others




Bacteroides Vigums;
Anno 2005

-

Bacteroides Ospedali Ospedale

fragilis AUSL FE Cona FE

23 ceppi 62 ceppi
Sensibilita % Sensibilita %

Clindamicina

68 /70

Imipenem

98

.. A Metronidazolo 86 88

Piperacillina 95
“. | tazobactam




Linee Guida : | quesiti

Forme comunitarie e associate alle cure sanitarie;
Paziente critico e stabile ;

Impatto epidemiologico degli enterobatteri ESLB positivi;
Localizzazione intestinale o biliare dell” infezione ;

Quando considerare enterococco, pseudomonas e
candida ?

Possibilita d’ infezioni/colonizzazioni da KPC;

Regimi terapeutici alternativi senza impiegare
carbapenemico
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Community-acquired| Healthcare-associated

Isolates Isolates

o

n n°

Aerobic bacteria

988 (100%) 567 (100%)

Escherichia coli

480 (48.6%) 152 (26.8%)

(Escherichia coli resistant to third
generation cephalosporins) 30/48

30 (3%) 34 (6%)
0(6%) | 34/152(22%) |

Klebsiella pneumoniae

52 (5.2%) 57 (10%)

(Klebsiella pneumoniae resistant to third

11 (1,7%) 22 (6.7%)

generation cephalosporins) 11/52(21%) | 22/57(39%)

Pseudomonas

42 (4.29%) 38 (6.7%)

Enterococcus faecalis

78 (7.9%) 91 (16%)

Enterococcus faecium

39 (3.9%) 43 (7.6%)




indicata
nelle forme comunitarie moderate
Montravers 2015

R16 — Enterococci should probably not be taken into account
in empirical antibiotic therapy for community-acquired IAl
with no signs of severity.

(Grade 2-) STRONG agreement

Rationale: Enterococci are isolated in 5 to 20% of cases of
community-acquired peritonitis. Their pathogenicity remains
controversial, but they could be responsible for excess morbidi-
ty (higher rate of extraperitoneal postoperative infectious com-
plications and intraperitoneal abscess formation), while their
impact on mortality remains hypothetical [4,7,27,38-40]. There
isno formal evidence to justify taking enterococci into accountin
the choice of empirical antibiotic therapy, except in targeted
populations such as elderly or immunodepressed subjects

[39,40].




Enterococcus faecalis
anno 2015

Ospedali Ospedale

AUSL FE Cona FE
_LUs sappl 220 sl

Ampicillina

Gentamicina
N0

Imipenem

100 100

0 | s
100 100

100 100

100

I R I

Enterococcus resistenze naturali:

EMTutte le cefalosporine

mClindamicina

mCotrimoxazolo
Aminoglicosidi-apotenzanormale———




nterococcus raecium
anno 2015

LUP FE

173 ceppi
Sensibilita %

Ampicillina

Amp|C|II|na

Gentamlcma
N0

Imlpenem

Enterococcus resistenze naturali:
ETutte le cefalosporine
Enterococcus faecium 6 ceppi /173 (3.6%) vanco R isolati da urine mClindamicina
mCotrimoxazolo
Aminoglicosidi-apotenzanormale———
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Table 7 Candida isolates identified in peritoneal fluid
Candida 138

Candida albicans 110 (79.7%)

(Candida albicans resistant to Fluconazole) 4 (2.9%)

Non-albicans Candida 28 (20.3%)

(non-albicans Candida resistant to Fluconazole) 5 (3.6%)




Enterobatteri CRE 2014/2015

PAZIENTI COINVOLTI
( )

AUSL Ferrara 55 pazienti / AOU S.Anna FE
40 pazienti

0142 1 7 2 10
20153 5 19 2 0 4 22

PAZIENTI

Emocoltura Pos

FE

2014 1

2015 1 9 3
M.Rita Rossi

UO Semplice di Microbiologia e Sierologia
AOU S.Anna Ferrara




Linee Guida : | quesiti

B Forme comunitarie e associate alle cure
sanitarie;

m Paziente critico e stabile ;

m Impatto epidemiologico degli enterobatteri ESLB
positivi ;

m Localizzazione intestinale o biliare ;

m Considerare enterococco e candida ?

m Presenza d’ infezioni/colonizzazioni da KPC;

m Regimi terapeutici senza carbapenemico




Appropriatezza della terapia antibiotica

Spettro antimicrobico idoneo;
Timing d'inizio della terapia adeguato;

Grado di esposizione all’antibiotico nella sede d’infezione
ottimale ;

Appropriatezza del dosaggio;

Modalita e frequenza di somministrazione idonea;
Monitoraggio delle concentrazioni plasmatiche;
Durata limitata alla risoluzione clinica;




Criteri per

delle infezioni gravi

Fattori legati al paziente
Presenza di fattori rischio;
Comorbosita;
Presenza di allergie farmacologiche;
Fisiopatologia dell’ ospite;
Pregressi trattamenti antibiotici;
Colonizzazione;
Precedenti infezioni
Fattori legati all’ infezione
Tipo d'infezione;
Gravita della stessa;
Sorgente dell'infezione (nella sepsi)
Etiologia generale;
Patterns nazionali e/o locali di sensibilita
Fattori legati allo antibiotico
Spettro dell” antibiotico: ampio, comprese le forme MDR;
Attivita battericida;
Potenza elevata con evidenza di efficacia clinica;
Profilo farmacocinetico (PK) /farmacodinamico (PD) favorevole;
Scarsa induzione di resistenze;
Manegevolezza: effetti indesiderati ed interazioni farmacologiche;




Attivita battericida degli
antibiotici

Tempo dipendenti Concentrazione-dipendenti

Beta-lattamici Aminoglicosidi

Glicopeptidi Fluorchinoloni
Monobattamici Rifampicina

Oxazolidinoni Daptomicina
Macrolidi Glicilciclina

Correlazione PK/PD e PDI

AUC / MIC
Cmax / MIC

Mazzei T. 2010 modificata




Variazioni di dosaggio in presenza di pazienti con in sufficienza renale
0
con iperfiltrazione glomerulare

Table 2 Recommended dosing regimens (according to renal function) of the most commonly used renally excreted
antimicrobials [248]

Renal function

Antibiotic Increased Normal Moderately impaired Severely impaired

Piperacillin/tazobatam 16/2gq24 hClor337506h 4/05gq6h 3/0375gag6b h 2/025ga6h
El over 4 hours

Imipenem 500mgagdhor250mgag3h 500mgaé h 250mggé h 250mggl2h
over 3 hours C

p.

Meropenem 1 g gb h over 6 hours C 500 mg g6 h 250 mggb h 250mgqglZ2h

Ertapenem ND 13924 h 1gqg24h 500 mg gZ24 h

Gentamycin 910 10 mg/kg g24 hP 7 mg/kg gZ4 h 7 ma/kg g36-48 h 7 ma/'kg g48-96 h

Amikacin 20 mg/kg g24 h 15 mg/kg g24 h 15 mg/kg g36-48 hP 15 mg/kg g48-96 h

Ciprofioxacin 600mggl2hor400mgg8h 400mgqgl2h 400 mggl2h 400 mg g24 h

Levofloxacin 500mgaglZh 750 mg g24 h 500 mg g24 h 500 mg g48 h

Vancomycin 30 mg/kg g24 h C 500 mggé h 500mgalzh 500 mg g24-72 h

Teicoplanin LD 12 mg/kg g2 hfor3to LD 12mg/kggi2hfor3to4 LD12mgkgqgl2hfor3to4 LD12mgkgql2hfor3to4
4 doses; MD 6 mg/kg gq12 h doses; MD 4 to 6 ma/kgql2h doses; MD 2 to4 mg’kgqgl2h doses; MD 2 to 4 mg/kg q24 h

ligecycline LD 100 mg; MD50mggl2h LD 100 mg MD 50 mg gq12h LD 100 mg, MD 50 mg g12 h LD 100 mg; MD 50 mg gql12 h

WSES World J Emerg Surgery 2013
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Conoscenza dei dati microbiologici
locali

R11 - Empirical antibiotic therapy protocols for community-
acquired 1Al must be established on the basis of regular
analysis of national and regional microbiological data in order
to quantify and monitor the course of microbial resistance in
the community.

(Grade 1+) STRONG agreement

Rationale: In view of the potential difficulty of selecting
appropriate anti-infective therapy, local and regional antibiotic
therapy protocols must be established on the basis of the
community origin, patient characterstics (comorbidities), clini-
cal severity, presence of documented beta-lactam allergy and by
taking local bacterial resistance data into account [7,26-
28). These protocols must be elaborated by multidisciplinary
teams (anaesthetists-intensive care physicians, microbiologists,
surgeons, infectious disease specialists and phamacists).




Conoscere profili di sensibilita
Bacteroides spp

R13 - In view of the changing susceptibility profiles of
Bacteroides spp., clindamycin and cefoxitin must not be used
as empirical therapy in community-acquired 1AL

(Grade 1-) STRONG agreement

Rationale: More than 50% of Bacteroides fragilis strains
have become resistant to cefoxitin, cefotetan (cephalosporin
generally reserved for prophylaxis) and clindamycin. Thess
agents can no longer be recommended for empirical therapy.
The susceptibility of anaermbes to penicillins + inhibitors
(amoxicillin/clavulanic acid, ticarcillin/clavulanic acid, piper-
acillin'tazobactam), carbapenems lertapenem, imip&nem,
meropenem) and nitroimidazoles (metronidazole) is pre-
served [7].




Terapia anticandida
non contemplata nelle forme
comunitarie moderate

R14 - Empirical therapy active against Candida should not be
initiated in community-acquired LAl in the absence of signs of
severnty.

(Grade 1-) STRONG agreement

Rationale: The data of the |iterature show that it is unneces-
sary to institute empircal antifungal therapy for community-
acquired pertonitis in the absence of signs of severity, except
inimmunodepressed patients, transplant recipients or patients
with an inflammatory disease [34-36].




Terapia anticandida in presenza di
paziente critico e fattori di rischio

R15 - Antifungal therapy should probably be initiated in
severe peritonitis (community-acquired or postoperative), in
the presence of at least 3 of the following criteria: haemo-
dynamic failure, female gender, upper gastrointestinal sur-
gery, antibiotic therapy for more than 48 hours.

iGrade 2+) STRONG agreement

Rationale: In severe peritonitis, the presence of yeasts is a
factor of poor prognosis [8]. The presence of yeasts on direct
examination of peritoneal fluid indicates the presence of a
large inoculum and is associated with excess morality
[29]. Clinical features suggestive of yeast infection are haemo-
dynamic failure, upper gastrointestinal perforation, female
gender and antibiotic therapy during the previous 48 hours
[37]. When 3 of these 4 criteria are present, the probability of
isolating Candida in peritoneal fluid is 71%. No prospective
study has formally validated the rationale for antifungal thera-
py. Mevertheless, in view of the clinical severity, it appears
reasonable to initiate empincal antifungal therapy in this
setting.




R20 - Piperacillin/tazobactam plus or minus gentamicin
should probably be used in critically ill patients with
community-acquired IAL.

(Grade 2+) STRONG agreement

Rationale: In the presence of septic shock or severe sepsis,
inappropriate anti-infective therapy (not covering all of the
microorganisms isolated) is regularly associated with in-
creased morbidity and mortality [30,49,52]. The percentage
susceptibility to amoxicillin/clavulanic acid (AMC) of Enter-
obacteriaceae isolated from adults with community-
acquired peritonitis in France is > 75% of naturally suscepti-
ble strains, while 96 to 100% of strains are susceptible to
piperacillin-tazobactam [7]. Combination antibiotic therapy
Is justified to extend the spectrum of activity in order to
minimize the risk of therapeutic impasse (for example resis-
tance of E. coli to amoxicillin/clavulanic acid). No study has
specifically evaluated peritonitis associated with septic
shock. Only one good quality study focusing on severe
community-acquired intra-abdominal infections with severe
sepsis failed to demonstrate any benefit of combination
antibiotic therapy [53]. In the presence of septic shock,
the addition of an aminoglycoside could ensure a broader
spectrum of action.




Paziente critico con forma grave comunitaria o
associata alle cure sanitarie : preferire
echinocandina

R21 - When it is decided to prescribe empirical antifungal
therapy in a critically ill patient with community-acquired or
healthcare-associated IAl, an echinocandin should probably
be used.

(Expert opinion) STRONG agreement

Rationale: The empirical antibiotic therapy strategy is
based on identification of the species, local and regional
epidemiology, history of recent treatment (3 months) with an
azole antibiotic, clinical severity and known possible coloni-
zation. An echinocandin should be preferred in a critically ill
patient, recent exposure to azole antibiotics (3 months) and
the presence of risk factors for C. glabrata or C. krusei
infection. First-line fluconazole therapy remains indicated
in the other cases [54]|. However, no study has specifically
evaluated the efficacy of antifungal therapy in intra-abdomi-
nal infections.




De — escalation dopo
indentificazione dell” eziologia

R22 - In a patient treated for community-acquired or
healthcare-associated |Al, antibiotic and antifungal therapy
should probably be de-escalated after reception of the
microbiology and mycology identification and susceptibility
testing results (to adapt treatment in order to obtain the
narrowest therapeutic spectrum).




Tokio Guidelines 2013
Algoritmo Colecistite

Diagnosis and
Severity
Assessment by
TG13
Guidelines

Treatment According to Grade and According to Response

Early LC

Grade 1 Antibiotics
(Mild) and General
Supportive Care

Advanced laparoscopic

technigue Emergency
available ‘
s Surgery

'R

Antibiotics
and General
Supportive Care

Successful therapy

Failure

Grade ITT
(Severe)

therapy

Antibiotics
and General
Organ Support

Urgent/early
GB drainage

LC: laparoscopic cholecystectomy, GB: gallbladder
% Performance of a blood culture should be taken into consideration before initiation of administration of

antibiotics.

1 A bile culture should be performed during GB drainage.

Delayed/
Elective
LC

—




Tokio Guidelines 2013
Algoritmo colangite

Diagnosis and Treatment According to Grade, According to Response,
Severity and According to Need for Additional Therapy
Assessment by
TG13

Guidelines inis g /

Antibiotics
and General

Treatment

Supportive Care —
Biliary . .
. . for etiology
g Drainage .

a i <t
Early Biliary Drainage if still needed

Antibiotics
General Supportive Cach

(Endoscopic treatment,

percutaneous treatment,

. . . ™

Urgent Biliary Drainage
Organ Support

Antibiotics ) \¥ _/

# Performance of a blood culture should be taken into consideration before initiation of administration of
antibiotics. A bile culture should be performed during biliary drainage.
1 Principle of treatment for acute cholangitis consists of antimicrobial administration and biliary drainage
including treatment for etiology. For patient with choledocholithiasis, treatment for etiology might be
performed simultaneously, if possible, with biliary drainage.

or surgery )

(Severe)
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Appendix 3. Antimicrobial therapy for
community-acquired extra-biliary IAls in critically

ill patients presenting with no ESBL-associated
risk factors (WSES recommendations)

Community-acquired extra-biliary [Als
Critically ill patients (= SEVERE SEPSIS)
No risk factors for ESBL

PIPERACILLIN/TAZOBACTAM

Daily schedule: 8/2 ¢ LD then 16/4 g/day via
continuous infusion or 4.5 ¢ every 6 hours (4-hour
infusion time)




Appendix 4. Antimicrobial therapy for
community-acquired extra-biliary IAls in critically
ill patients presenting with ESBL-associated risk
factors (WSES recommendations)

Community-acquired [AIs

Critically ill patients (> SEVERE SEPSIS)
ESBL-associated risk factors

MEROPENEM

Daily schedule: 500 mg every 6 hours (6-hour

infusion time)

OR

IMIPENEM

Daily schedule: 500 mg every 4 hours (3-hour

infusion time)

+/~

FLUCONAZOLE

Daily schedule: 600 mg LD then 400 mg every 24 hours
(2-hour infusion time)




Appendix 10. Antimicrobial therapy for
nosocomial LAl in critically ill patients. (WSES
recommendations)

Hospital-acquired extra-biliavry [Als

Critically ill patierits (=SEVERE SEPSIS)

Risk factors for MDR pathogens

PIPERACILIIN

Daily schedule: 8 g by LID then 16 g via continuous
infusion or 4 g every 6 hours (4-hour infusion time)
+

TIGECYCLINE

Daily schedule: 100 mg LD then 50 mg every 12 hours
(2-hour infusion time)

+

ECHINOCANDIN

caspofungin (V0 mg LD, then 50 mg daily),
anidulafungin (200 mg L1, then 100 mg daily),
micafungin (100 mg daily)

OR

MEROPENEM

Daily Schedule: 500 mg every 6 hours (6-hour infusion
time)

IMIPENEN

Daily Schedule: 500 mg every 4 hours (3-hour infusion
time)

DORIPENEM

Daily Schedule: 500 mg every 8 hours (4-hour infusion
time)

+

TEICOPLANIN

Daily Schedule: LD 12 mg/kg/12 h for 3 doses then

6 mg/kg every 12 hours (with TIDM corrections/
adjustments — PD target 20—30 mg/L.)

+

ECHINOCANDIN

caspofungin (70 mg L1, then 50 mg daily),
anidulafungin (200 mg LI, then 100 mg daily),
micafungin (100 mg daily)
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Pancreatitis

TREATMENT

» Antibiotic prophylaxis is NOT indicated in patents with severe acute
pancreats (SAP), including those with stenle pancreatic necrosis.

* Antimicrobial therapy has no effect on morbidity and mortality, and
prophylactic antibiotics have been associated with a change in the
spectrum of pancreatic isolates from enfenc Gramnegatives to
Gramposiive organisms and fung.

* fected pancreatic necrosis is defined by CT scan with gas in the
pancreas and/or percutaneous or surgical specimen with organisms
evident on gram stain or cuiture. Therapy should be drected based on
culture results.,

* |n patients presenting with suspected abdominal sepsis, consider
empin: therapy:;

* Fiperacilintazobactam 4.5 g IV Q&H
OR

* Non-severe PCN allergy: Cefepme 1 g VW QBH PLUS Metronidazole
500 mg IV 08H
OR

o Severe PCN allergy: Ciprofloxacin 400 mg IV Q12H PLUS
Metronidazole 500 mg IV Q8H




INFEZIOMNI INTRADDOMIMNALIL
La definizione di infezione intraddominale risponde ad almeno uno dei criteri

1_Isolamento colturale di Klebsiella pneumoniae KPC da pus prelevato in corso di intervento chirurgico o agoaspirato
(drenaggio eco/TC guidato).

2. Presenza, senza altre cause, di almeno due tra
- febbre
- nausea//vomito
- addominoalgie
- ittero
E

almeno uno tra:

Isolamento colturale di Klebsiella pneumonioe KPC da drenagei posizionati chirugicamente {es. Drenaggi in aspirazione
a circuito chiruso, tubia T)

Isolamento colturale di Klebsiella pneumoniage KPC da emocolture E evidenza strumentale di infezione (Rx addome,
ecografia, TC, RN, scintigrafia)

Terapia empirica in attesa di antibiogramma

COLISTINA ev 9 MU dose da carico
poid,5 MU ogni 12 ore
_I_

TIGECICLINA 100-200 mg prima dose
ev

poi 100 mg ogni 12 ore
_'_

MEROPENEM 2ginun'ora
av

poi 2 g ogni & ore da infondere in & ore (6g/die)

Durata: 14 giorni, salvo complicanze




Sepsi di origine biliare da KPC

m Meropenem 2 g e.v.( in infusione
prolungata per 6 ore ) x 4 al giorno +
Tigeciclina 100 mg x 2 e.v. /die (dose

carico 200 mg e.v.) + Colistina 4,5 milioni

x 2 e.v. [/ al di dopo dose carico di 9
milioni ;
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VIIl. What Is the Treatment for Intra-abhdominal Candidiasis?

Recommendations

54. Empiric antifungal therapy should be considered for pa-
tients with clinical evidence of intra-abdominal infection
and significant risk factors for candidiasis, including recent
abdominal surgery, anastomotic leaks, or necrotizing pancre-
atitis (strong recommendation; moderate-quality evidence).

55. Treatment of intra-abdominal candidiasis should include
source control, with appropriate drainage and/or debride-

ment (strong recommendation; moderate-quality evidence).

56. The choice of antifungal therapy is the same as for the

treatment of candidemia or empiric therapy for nonneutro-
penic patients in the ICU (See sections I and V) (strong rec-
ommendation; moderate-quality evidence).

57. The duration of therapy should be determined by adequacy
of source control and clinical response (strong recommenda-

tion; low-quality evidence).




Linee Guida : | quesiti

Forme comunitarie e associate alle cure sanitarie;
Paziente critico e stabile ;
Impatto epidemiologico degli enterobatteri ESLB positivi

4

Localizzazione intestinale o biliare ;

Quando considerare enterococco, pseudomonas e
candida ?

Presenza d’ infezioni/colonizzazioni da KPC;
Durata della terapia antibiotica ?

Regimi terapeutici alternativi senza carbapenemico nelle
forme MDR




Terapia breve nelle forme
localizzate comunitarie (<5 gg)

R23 - Antibiotic therapy should probably be administered for
2 to 3 days in localized community-acquired IAl.

(Grade 2+) STRONG agreement

Rationale: The great majority of guidelines concerning the
duration of antibiotic therapy are based on studies with low
levels of evidence and expert opinions. In mild-to-moderate
community-acquired peritonitis, there are many arguments in
favour of brief antibiotic therapy (< 5 days). This duration must
be adapted to the degree of contamination observed intrao-
peratively and optimal surgical infection source control must
be ensured. Most of the studies supporting these guidelines
are now old and comprised a large proportion of appendicular
infections [58]. However, these findings were supported by a
randomized trial published in 2007 that concluded that a
shorter duration of ertapenem (3 days) was as effective as
treatment for > 5 days in mild-to-moderate community-ac-
quired peritonitis [59].




Durata 5 — 7 gg forme severe

R24 - Antibiotic therapy should probably be administered for
5 to 7 days in generalized community-acquired IAL.

(Grade 2+) STRONG agreement

Rationale: The optimal duration of treatment for serious
community-acquired peritonitis has not been established and
iIs only based on expert opinions. This duration probably
depends on the patient’s comorbidities, the severity of organ
failures, thetime to return of bowel movements and the quality
of the surgical procedure. Prospective studies need to be
conducted on this subject. Return of bowel movements, return
to apyrexia, lowering of the leukocyte count and correction of
organ failures are criteria classically used to evaluate the
efficacy of treatment [59-61].




Trial of Short-Course Antimicrobial Therapy
for Intraabdominal Infection

aridee. A.B r-._]-;":-'|:.|---_- O.D. Rotstein. T.MM

Terapia antibiotica di 4 o 10 giorni
efficacia sovrapponibile

Outcome primario
% infezioni della ferita chirurgica, recidiva IAI,
morte a 30 gg




AMTIMICROBIAL THERAPY FOR INTEAABDOMIMNAL INFECTIOM

Table Z. Primary and Major Secondary Outcomes.=

Control Experirmental
Group Group
Wariable (M=260) (M=257)

Primary outcome: surgical-site infection, recurrent intraabdominal 58 (22.3) 56 (21.8)
infection, or death — mo. (35)

Surgical-site infection 23 (B.8) 17 (6.6)
Recurrent intraabdominal infection 36 (13.8) 40 (15.58)
Death 2 (0.B) 3 (1.2)
Time to ewent — no. of days after index source-control procedure
Diagnosis of surgical-site infection 15.1+0.6 B.Bx0.4
Diagnosis of recurrent intraabdominal infection 15.1+0.5 10.8+0.4
Death 15.0=1.0 1B 5+0.5
Secondary outcome

Surgical-site infection or recurrent intraabdominal infection with 9 (3.5) B {2.3)
resistant pathogen — nmo. [26)

Site of extraabdominal infecticn — no. {35}
Ay sitef 13 {5.0) 23 (8.9)
Urine 10 (3.8) 13 {5.1)
Blood (1.2) 5 (1.9}
(1.2) 3 (1.2)
{0.4) 4 (1.6)

Lung

Area of skin other than surgical site

Jostridium difficile infection — no. {96)

(1.2) 5 (1.2)

3
3
1
Vascular catheter o (0 2 (0.8}
3
& (2.3) 2 {0.8)

Extraabdominal infection with resistant pathogen — no. (346}
Curation of outcome — days
Antimicrobial therapy for index infection
Median
Interguartile range
Antimicrobial-free days at 30 days
Median
Iinterguartile range
Hospitalization after index procedure
Median
Interquartile range
Hospital-free days at 30 days
hMedian

Interquartile range

*= Plus—minus values are means +SE
T Some patients had extraabdominal infections at more than one site.




Ceftolozane/Tazobactam Plus Metronidazole for
Complicated Intra-abdominal Infections in an

Era of Multidrug Resistance: Results From a
Randomized, Double-Blind, Phase 3 Trial
(ASPECT-cIAI)

Joseph Solomkin,' Ellie Hershberger,? Benjamin Miller,2 Myra Popejoy,? lan Friedland,>® Judith Steenbergen,?
Minjung Yoon,? Sylva Collins,? Guojun Yuan,? Philip S. Barie,® and Christian Eckmann®

'Department of Surgery, University of Cincinnati College of Medicine, Cincinnati, Ohio; “Cubist Pharmaceuticals, Lexington, Massachusetts; *Departments
of Surgery and Medicine, Weill Comell Medical College, New York, New York; and *Department of General, Visceral and Thoracic Surgery, Academic
Hospital of Medical University Hannover, Peine, Germany

Background. Increasing antimicrobial resistance among pathogens causing complicated intra-abdominal infec-
tions (cIAls) supports the development of new antimicrobials. Ceftolozane/tazobactam, a novel antimicrobial ther-
apy, is active against multidrug-resistant Pseudomonas aeruginosa and most extended-spectrum B-lactamase
(ESBL)—-producing Enterobacteriaceae.

Methods. ASPECT-cIAI (Assessment of the Safety Profile and Efficacy of Ceftolozane/Tazobactam in Compli-
cated Intra-abdominal Infections) was a prospective, randomized, double-blind trial. Hospitalized patients with cIAI
received either ceftolozane/tazobactam (1.5 g) plus metronidazole (500 mg) every 8 hours or meropenem (1 g) every
8 hours intravenously for 4-14 days. The prospectively defined objectives were to demonstrate statistical noninfer-
iority in clinical cure rates at the test-of-cure visit (24-32 days from start of therapy) in the microbiological intent-
to-treat (primary) and microbiologically evaluable (secondary) populations using a noninferiority margin of 10%.
Microbiological outcomes and safety were also evaluated.

Results. Ceftolozane/tazobactam plus metronidazole was noninferior to meropenem in the primary (83.0% [323/
389] vs 87.3% [364/417]; weighted difference, —4.2%; 95% confidence interval [CI], —8.91 to .54) and secondary (94.2%
[259/275] vs 94.7% [304/321]; weighted difference, —1.0%; 95% CI, —4.52 to 2.59) endpoints, meeting the prespecified
noninferiority margin. In patients with ESBL-producing Enterobacteriaceae, clinical cure rates were 95.8% (23/24) and
88.5% (23/26) in the ceftolozane/tazobactam plus metronidazole and meropenem groups, respectively, and 100% (13/
13) and 72.7% (8/11) in patients with CTX-M-14/15 ESBLs. The frequency of adverse events (AEs) was similar in both
treatment groups (44.0% vs 42.7%); the most common AEs in either group were nausea and diarrhea.

Conclusions. Treatment with ceftolozane/tazobactam plus metronidazole was noninferior to meropenem in adult
patients with cIAIL including infections caused by multidrug-resistant pathogens.

Clinical Trials Registration. NCT01445665 and NCT01445678.




i Ceftolozane/Tazobactam

= MNuova combinazione di una cefalosporing
antipseudomonas & un inibitore della beta-lattamasi;

[nibisce la formazione della parete cellulare I:Jatterma
legandosi alle proteine leganti |a penicillina (PEP);

Tazobactam inibisce irreversibilmente 'attivita di

molte penicillinasi e cefalosporinasi;

Atfivita in vitro contro molti organismi gram-negativi
es. Fnferobacteriacese E5AL e Peauidomanas
dertiginosa PR,

Indicazioni : Infezioni inraaddominali complicate, in
combinazione con metronidazolo,

Infezioni urinarie, incluso le pielonefrit;




Druc Forecast

Ceftazidime-Avibactam (Avycaz)

For the Treatment of Complicated

Intra-Abdominal and Urinary Tract Infections

Juan F. Mosley II, PharmD, AAHIVP; Lillian L. Smith, PharmD, MBA; Crystal K. Parke, PharmD;

Jamal A. Brown, PharmD; Alton L. Wilson, PharmD; and Lydia V. Gibbs, PharmD

Table 2 Aerobic, Gram-Negative

Bacteria Effectively Targeted
By Avycaz®

Complicated Intra-Abdominal Infections

« Escherichia coli

« Enterobacter cloacae

« Klebsiella pneumoniae

« K. oxytoca

« Proteus mirabilis

« Pseudomonas aeruginosa

« Citrobacter freundii complex

Table 1 Recommended Avycaz

Dosage Regimen?®

Estimated CrCl
{mL/min)?

Recommended
Dosage RegimenP

=50

2.5g
every eight hours

31-50

1.25g
every eight hours

16—-30

0.94 ¢g
every 12 hours

6—15¢

0.94 g
every 24 hours

= 5¢

0.94 g
every 48 hours

CrCl = creatinine clearance.

a As calculated using the Cockcroft-Gault formula

b All doses of Avycaz are administered by
intravenous infusion over two hours.

¢ Both ceftazidime and avibactam are
hemodialyzable; thus, administer Avycaz after
hemodialysis on hemodialysis days.




Eravacycline for the treatment of
intra-abdominal infections

Expert Opin. Investig. Drugs (2014) 23(11):1575-1584

Box 1. Drug summary.

Drug name Eravacycline

Phase Il

Indication Intra-abdominal infection
Pharmacology Protein 30S ribosomal subunit
description inhibitor

Route of Injectable/Oral

administration

Chemical

structure

Pivotal trial(s) [43,44,57,59]




Conclusioni

m Le infezioni intraddominali
rimangono un’ importante causa di
morbilita e mortalita;

O gueste infezioni possono essere
e

terminate sia da germi gram
negativi che da anaerobi, ma spesso
riconoscono una eziologia
polimicrobica;
= Patogeni MDR, come gli enterobatteri
ESBL+ e gli enterococchi

entamicina resistenti, sono
requentemente implicati;




Conclusioni II°

= E' importante utilizzare, tempestivamente,
antibiotici con una buona attivita battericida,
un’adeguata cinetica distrettuale e spettro
allargato anche sulle forme MDR;

Le forme da candida appaiono in aumento nei
setting associati alle cure sanitarie, per cui non
vanno sottovalutate e contemplate nel regime
terapeutico, nel paziente critico;

Ai fini prognostici rimane fondamentale il rapido
controllo della sorgente infettiva ed il supporto
intensivistico, in particolare nel paziente critico
con sepsi grave o shock settico.




