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Introduzione
• Gli enterobatteri GRAM neg ESBL+ sono 

caratterizzati dalla capacità di inattivare la 
maggior parte degli antibiotici beta lattamici, ma 
non i carbapenemi

• Per questo motivo negli ultimi anni ad una 
diffusione dei ceppi ESBL+ si è associato un 
aumentato consumo di carbapenemi con 
l’inevitabile selezione di enterobatteri produttori di 
carbapenemasi
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Introduzione

Nuovi 
antibiotici

Razionalizzazione
utilizzo 

carbapenemi

Sistema di 
sorveglianza 

Controllo degli enterobatteri
produttori di carbapenemasi
in Emilia-Romagna

2011-2012

Controllo degli enterobatteri
produttori di carbapenemasi
in Emilia-Romagna

2011-2012
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Case report

• Paziente maschio di 66 anni

• Anamnesi Pat Rem: 

2003 TURV (Resezione Tumore Vescicale per via 
trans uretrale) con successivo follow-up neg 

2010 litiasi colecisti e VBP per cui ha eseguito ERCP 
con sfinterotomia e bonifica endoscopica

2010 colecistectomia
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Case report

• Anamnesi Pat Rec:

da circa una settimana lamentava dolori addominali 
ai quadranti superiori prevalentemente post-
prandiali, associati a nausea e vomito e da tre giorni 
febbre con puntate max a 38°C e subittero,  per cui 
accedeva al PS

A domicilio ha assunto solo paracetamolo

mercoledì 19 giugno 13



Special Article

www.ccmjournal.org 585

benefits and downsides are closely balanced. A strong recom-
mendation is worded as “we recommend” and a weak recom-
mendation as “we suggest.”

Throughout the document are a number of statements 
that either follow graded recommendations or are listed as 
stand-alone numbered statements followed by “ungraded” 
in parentheses (UG). In the opinion of the committee, 
these recommendations were not conducive for the GRADE 
process.

The implications of calling a recommendation strong 
are that most well-informed patients would accept that 
intervention and that most clinicians should use it in most 
situations. Circumstances may exist in which a strong rec-
ommendation cannot or should not be followed for an 
individual because of that patient’s preferences or clinical 
characteristics that make the recommendation less applica-
ble. A strong recommendation does not automatically imply 
standard of care. For example, the strong recommendation 

TABLE 1. Diagnostic Criteria for Sepsis

Infection, documented or suspected, and some of the following:

General variables

Fever (> 38.3°C)

Hypothermia (core temperature < 36°C)

Heart rate > 90/min–1 or more than two SD above the normal value for age

Tachypnea

Altered mental status

Significant edema or positive fluid balance (> 20 mL/kg over 24 hr)

Hyperglycemia (plasma glucose > 140 mg/dL or 7.7 mmol/L) in the absence of diabetes

Inflammatory variables

Leukocytosis (WBC count > 12,000 µL–1)

Leukopenia (WBC count < 4000 µL–1)

Normal WBC count with greater than 10% immature forms

Plasma C-reactive protein more than two SD above the normal value

Plasma procalcitonin more than two SD above the normal value

Hemodynamic variables

Arterial hypotension (SBP < 90 mm Hg, MAP < 70 mm Hg, or an SBP decrease > 40 mm Hg in adults or less than two SD  
below normal for age)

Organ dysfunction variables

Arterial hypoxemia (Pao2/FIO2 < 300)

Acute oliguria (urine output < 0.5 mL/kg/hr for at least 2 hrs despite adequate fluid resuscitation)

Creatinine increase > 0.5 mg/dL or 44.2 µmol/L

Coagulation abnormalities (INR > 1.5 or aPTT > 60 s)

Ileus (absent bowel sounds)

Thrombocytopenia (platelet count < 100,000 µL–1)

Hyperbilirubinemia (plasma total bilirubin > 4 mg/dL or 70 µmol/L)

Tissue perfusion variables

Hyperlactatemia (> 1 mmol/L)

Decreased capillary refill or mottling

° °

Crit Care Med  

Case report

TC:39°C
FC:110 batt/min
GB:13000, N:86%
PCR:178
Bil tot:6.26
GPT:571
Creatinina:1.03
PT:1,2
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Case report

Dellinger et al

586 www.ccmjournal.org 

for administering antibiotics within 1 hr of the diagnosis 
of severe sepsis, as well as the recommendation for achiev-
ing a central venous pressure (CVP) of 8 mm Hg and a cen-
tral venous oxygen saturation (ScVO

2
) of 70% in the first 6 

hrs of resuscitation of sepsis-induced tissue hypoperfusion, 
although deemed desirable, are not yet standards of care as 
verified by practice data.

Significant education of committee members on the 
GRADE approach built on the process conducted during 2008 
efforts. Several members of the committee were trained in 
the use of GRADEpro software, allowing more formal use of 
the GRADE system (12). Rules were distributed concerning 
assessing the body of evidence, and GRADE representatives 

were available for advice throughout the process. Subgroups 
agreed electronically on draft proposals that were then 
presented for general discussion among subgroup heads, the 
SSC Steering Committee (two co-chairs, two co-vice chairs, 
and an at-large committee member), and several selected key 
committee members who met in July 2011 in Chicago. The 
results of that discussion were incorporated into the next 
version of recommendations and again discussed with the 
whole group using electronic mail. Draft recommendations 
were distributed to the entire committee and finalized during 
an additional nominal group meeting in Berlin in October 
2011. Deliberations and decisions were then recirculated to the 
entire committee for approval. At the discretion of the chairs 

TABLE 2. Severe Sepsis 

Severe sepsis definition = sepsis-induced tissue hypoperfusion or organ dysfunction (any of the  
following thought to be due to the infection)

Sepsis-induced hypotension

Lactate above upper limits laboratory normal

Urine output < 0.5 mL/kg/hr for more than 2 hrs despite adequate fluid resuscitation

Acute lung injury with PaO2/FIO2 < 250 in the absence of pneumonia as infection source

Acute lung injury with PaO2/FIO2 < 200 in the presence of pneumonia as infection source

Creatinine > 2.0 mg/dL (176.8 µmol/L)

Bilirubin > 2 mg/dL (34.2 µmol/L)

Platelet count < 100,000 µL

Coagulopathy (international normalized ratio > 1.5)

Crit Care Med  

TABLE 3. Determination of the Quality of Evidence 

Underlying methodology

A (high) RCTs

B (moderate) Downgraded RCTs or upgraded observational studies

C (low) Well-done observational studies with control RCTs

D (very low) Downgraded controlled studies or expert opinion based on other evidence

Factors that may decrease the strength of evidence

1. Poor quality of planning and implementation of available RCTs, suggesting high likelihood of bias

2. Inconsistency of results, including problems with subgroup analyses

3. Indirectness of evidence (differing population, intervention, control, outcomes, comparison)

4. Imprecision of results

5. High likelihood of reporting bias

Main factors that may increase the strength of evidence

1. Large magnitude of effect (direct evidence, relative risk > 2 with no plausible confounders)

2. Very large magnitude of effect with relative risk > 5 and no threats to validity (by two levels)

3. Dose-response gradient
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Case report

Esegue:

• due coppie di emocolture 

• inizia terapia e.v. con Amoxicillina+clavulanato 2 g 

• ECO addome
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Case report
Esiti di colecistectomia. Strie iperecogene in corrispondenza delle diramazioni 
biliari intraepatiche e dell'epato-coledoco in relazione ad aerobilia, non 
valutabili per calibro le vie biliari medesime.
Fegato nei limiti morfovolumetrici, con steatosi di II grado, areole ipoecogene 
perilari in relazione a parenchima risparmiato. Formazione liquida a profili 
lobulati con diametro di 38 mm all'VIII segmento. Pancreas, milza e reni nei 
limiti (cisti parapieliche al polo inferiore del rene dx). Non calcoli né 
idronefrosi.
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Case report
• V. chirurgica: non indicazioni chirurgiche

• ricoverato in Malattie Infettive

All’ingresso (10 h dopo l’inizio della terapia 
antibiotica) il paziente è apirettico con parametri 
vitali nella norma, persiste la sintomatologia 
addominale. 

OSPEDALE DI RIMINI
Dipartimento Internistico I
RN Mal.Inf. Degenze
Direttore Dott. Massimo Arlotti

Via Coriano, 38 - 47900 Rimini - P.I./C.F. 02329590406

GRAFICA di CASADEI NAZZARENO d.n. 11/08/1946 n.nos. 13020949R/13 letto n. A/18

19/05/2013 20/05/2013 21/05/2013 22/05/2013 23/05/2013 24/05/2013 25/05/2013

T
07: 36.40 
14: 36.40 
19: 36.50 

08: 36 
14: 36.10 
19: 36.20 

08: 36.30 
15: 36.20 
19: 36.40 

08: 36.50 
15: 36 
19: 36.70 

08: 36.50 
14: 36 
19: 36.70 

09: 36 
14: 36.50 
19: 36.20 

FC 19: 69 10: 84 12: 88 09: 76 10: 60 09: 68 

PA max 19: 100 10: 120 12: 120 09: 105 08: 90 
11: 120 10: 130 09: 100 

PA min 19: 70 10: 70 12: 70 09: 75 08: 60 
11: 60 10: 70 09: 70 

SpO2 19: Aria ambiente 97 10: 96 AA 12: Aria ambiente 98 09: 97 aa 08: Aria ambiente 97 10: Aria ambiente 99 09: 97 

Peso kg 19: 82.50 
Alt.cm 19: 173 
NRS 19: 0  10: 0  12: 3  09: 0  08: 0  10: 0  09: 0  

Diur.

19:  rifreisce
pollacchiuria e
stranguria duirante la
minzione

Alvo 19: 1 1 evacuazione
ogni 1.2 giorni

Mobilità 19: Completamente
autonomo  

OS

tachipirina 500 mg.
compresse                 
    -> 1x0 aB max
3.00

->1x0 aB max 3.00 ->1x0 aB max 3.00 ->1x0 aB max 3.00 ->1x0 aB max 3.00 ->1x0 aB max 3.00 ->1x0 aB max 3.00

OS
pradif cps 0,4mg        
                          ->
1x1 *

->1x1 * ->1x1 * ->1x1 * ->1x1 * ->1x1 * ->1x1 *

OS
lansoprazolo 30mg
14cps -winthrop-        
        -> 1x0

->1x1 * ->1x1 * ->1x1 * ->1x1 * ->1x1 * ->1x1 *

OS
deursil cps 300mg    
                             ->
1x2 **

->1x3 ***

EV augmentin ff 1,2g ev
in fis.  100 -> 1x1 *  in fis.  100->1x4 ****  in fis.  100->1x4 ****  in fis.  100->1x1 //S

*

EV sol fis  0,9% 500ml
20fv -fki- -> 2x0 ->2x1 * ->2x1 //S *

EV
glucosio 5% 500ml
20sac                         
  -> 1x0

->1x1 * ->1x1 //S *

EV

artrosilene ff 160mg 
                             in
fis.  100 (se dolore)
-> 1x0 aB max 3.00
*

 in fis.  100 (se
dolore)->1x0 aB max
3.00

 in fis.  100 (se
dolore)->1x0 aB max
3.00

 in fis.  100 (se
dolore)->1x0 aB max
3.00

EV
tazocin 4g+0,500g
12fl ev **                   
   -> 1x2 **

->1x3 *** ->1x3 *** ->1x3 ***

Dieta 19: idrica  10: idrica  12: prima (I)  09: seconda (II)  

BilLiq
E: 100
U: 0
D: 100

E: 400
U: 0
D: 400

E: 400
U: 0
D: 400

E: 200
U: 0
D: 200

E: 0
U: 0
D: 0

E: 0
U: 0
D: 0

E: 0
U: 0
D: 0

Via Settembrini,2  47900 - RN - Tel. 0541705111 Pag. 10/13
Cartella di CASADEI NAZZARENO 11/08/1946 n.nos. 13020949R/13 - Data stampa 02/06/2013 13:17
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Case report

Confermare la terapia con Amoxicillina+clavulanto ?

A quale dosaggio ? 
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Abstract

Despite advances in diagnosis, surgery, and antimicrobial therapy, mortality rates associated with complicated
intra-abdominal infections remain exceedingly high.
The 2013 update of the World Society of Emergency Surgery (WSES) guidelines for the management of
intra-abdominal infections contains evidence-based recommendations for management of patients with
intra-abdominal infections.

Introduction
The clinical recommendations discussed in these guide-
lines are based on research conducted by members of
the WSES Expert Panel. These updated guidelines re-
place those previously published in 2010 [1]. The guide-
lines outline clinical recommendations based on the
Grading of Recommendations Assessment, Development,
and Evaluation (GRADE) hierarchy criteria summarized
in Table 1 [2,3].

Principles of surgical management
Intra-abdominal infections (IAIs) encompass a variety of
pathological conditions, ranging from uncomplicated ap-
pendicitis to fecal peritonitis [4].
As a general principle, every verified source of infec-

tion should be controlled as soon as possible. The level
of urgency of treatment is determined by the affected
organ(s), the relative speed at which clinical symptoms

progress and worsen, and the underlying physiological
stability of the patient.
The procedure used to treat the infection depends on

the anatomical site of infection, the degree of peritoneal
inflammation, the generalized septic response, the pa-
tient’s underlying condition, and the available resources
of the treatment center. IAIs are subcategorized in 2
groups: uncomplicated and complicated IAIs [5].
In the event of an uncomplicated case of IAI, the in-

fection involves a single organ and does not spread to
the peritoneum. Patients with such infections can be
treated with either surgical intervention or antibiotics.
When the infection is effectively resolved by means of
surgery, a 24-hour regimen of perioperative antibiotics is
typically sufficient. Patients with uncomplicated intra-
abdominal infections, such as acute diverticulitis, acute
cholecystitis, and acute appendicitis, may be treated non-
operatively by means of antimicrobial therapy.
In the event of complicated IAI, the infectious process

proceeds beyond a single organ, causing either loca-
lized or diffuse peritonitis. The treatment of patients with

* Correspondence: m.sartelli@virgilio.it
1Department of Surgery, Macerata Hospital, Macerata, Italy
Full list of author information is available at the end of the article
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PIPERACILLIN/TAZOBACTAM
Daily schedule: 8/2 g LD then 16/4 g/day via
continuous infusion or 4.5 g every 6 hours (4-hour
infusion time)

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

Community-acquired IAIs
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 5. Antimicrobial therapy for biliary IAI
in stable, non-critical patients presenting with no
ESBL-associated risk factors (WSES
recommendations)

Community-acquired biliary IAIs
Stable, non-critical patients
No risk factors for ESBL
AMOXICILLIN/CLAVULANATE
Daily schedule: 2.2 g every 6 hours (2-hour infusion
time)
OR (in the event of patients allergic to beta-lactams)
CIPROFLOXACIN
Daily schedule: 400 mg every 8 hours (30-minute
infusion time)
+
METRONIDAZOLE
Daily schedule: 500 mg every 6 hours (1-hour infusion
time)

Appendix 6. Antimicrobial therapy for biliary IAIs
in stable, non-critical patients presenting with
ESBL-associated risk factors (WSES
recommendations)

Community-acquired biliary IAIs
Stable, non-critical patients.
Risk factors for ESBL
TIGECYCLINE

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

Appendix 7. Antimicrobial therapy for biliary
IAIs in critically ill patients presenting with
no ESBL-associated risk factors (WSES
recommendations)

Community-acquired biliary IAIs
Critically ill patients (≥ SEVERE SEPSIS)
No risk factors for ESBL
PIPERACILLIN/TAZOBACTAM
Daily schedule: 8/2 g LD then 16/4 g/day via
continuous infusion or 4.5 g every 6 hours (4-hour
infusion time)

Appendix 8. Antimicrobial therapy for biliary
IAIs in critically ill patients presenting with
ESBL-associated risk factors (WSES
recommendations)

Community-acquired biliary IAIs
Critically ill patients (SEVERE SEPSIS)
Risk factors for ESBL
PIPERACILLIN
Daily schedule: 8 g by LD 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)
+/−
FLUCONAZOLE
Daily schedule: 600 mg LD then 400 mg every 24 hours
(2-hour infusion time)

Appendix 9. Antimicrobial therapy for nosocomial
IAIs in stable, non-critical patients (WSES
recommendations)

Hospital-acquired IAIs
Stable, non-critical patients (< SEVERE SEPSIS)
Risk factors for MDR pathogens
PIPERACILLIN
Daily schedule: 8 g by LD 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)
+
FLUCONAZOLE
Daily Schedule: 600 mg LD then 400 mg every
24 hours (2-hour infusion time)
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Introduction
The clinical recommendations discussed in these guide-
lines are based on research conducted by members of
the WSES Expert Panel. These updated guidelines re-
place those previously published in 2010 [1]. The guide-
lines outline clinical recommendations based on the
Grading of Recommendations Assessment, Development,
and Evaluation (GRADE) hierarchy criteria summarized
in Table 1 [2,3].

Principles of surgical management
Intra-abdominal infections (IAIs) encompass a variety of
pathological conditions, ranging from uncomplicated ap-
pendicitis to fecal peritonitis [4].
As a general principle, every verified source of infec-

tion should be controlled as soon as possible. The level
of urgency of treatment is determined by the affected
organ(s), the relative speed at which clinical symptoms

progress and worsen, and the underlying physiological
stability of the patient.
The procedure used to treat the infection depends on

the anatomical site of infection, the degree of peritoneal
inflammation, the generalized septic response, the pa-
tient’s underlying condition, and the available resources
of the treatment center. IAIs are subcategorized in 2
groups: uncomplicated and complicated IAIs [5].
In the event of an uncomplicated case of IAI, the in-

fection involves a single organ and does not spread to
the peritoneum. Patients with such infections can be
treated with either surgical intervention or antibiotics.
When the infection is effectively resolved by means of
surgery, a 24-hour regimen of perioperative antibiotics is
typically sufficient. Patients with uncomplicated intra-
abdominal infections, such as acute diverticulitis, acute
cholecystitis, and acute appendicitis, may be treated non-
operatively by means of antimicrobial therapy.
In the event of complicated IAI, the infectious process

proceeds beyond a single organ, causing either loca-
lized or diffuse peritonitis. The treatment of patients with
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Case report
Nel sospetto di colangite/ascesso epatico:
Enterobacteriacee 70%

Enterococchi: 14%

Bacteroides:10%

Clostridium 7%

• amoxi+clavulanato 1 g ogni 8 h

pipera+tazo 4.5 g ogni 8h 

ceftriaxone 2g ogni 24 o ciprofloxacina/levofloxacina 750mg+ metronidazolo 
30mg/kg in tre dosi

se il paziente è in gravi condizioni: carbapenemi
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Case report

Fattori di rischio per ESBL+
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Case report
Abbiamo mantenuto amoxi+clavulanato 1g x 3/die

0

175

350

525

700

19.05 21.05 23.05 27.05

GPT bilirubina tot
gammaGT PCR

mercoledì 19 giugno 13



Case report
3 giorni dopo...

Programma di Patologia Clinica
e
Medicina Trasfusionale

RISULTATI - RICHIESTA N. 37746622
Cognome CASADEI Nome NAZZARENO Data nascita 11/08/1946
U.O. rich. 31-RN PRONTO SOCCORSO Stato rich. STAMPATA
Data prelievo 19/05/2013 14:55 Quant. diuresi 0 Ore diuresi 0

Esame Esito U.M. Intervalli rif.
Emocoltura germi aerobi Positivo

Ceppo ESBL+: ad eccezione dei carbapenemi la terapia con
beta-lattamici potrebbe risultare scarsamente efficace o inefficace
indipendentemente dalla sensibilita in vitro. Nel caso di infezioni
sistemiche si raccomanda consulenza infettivologica.  Il
microrganismo e un GERME SENTINELLA: potrebbero insorgere
problemi di diffusione e terapia. Per il controllo della diffusione fare
riferimento alle procedure aziendali.

1 Escherichia coli
ANTIBIOTICI l MIC
Amikacina S <=2
Amoxicillina/ac. clavulanico R 16
Nitrofurantoina S <=16
Cefepime R 8
Cefotaxima R >=64
Ceftazidima R 16
Ciprofloxacina R >=4
ESBL + Pos
Fosfomicina S <=16
Gentamicina S <=1
Imipenem S <=0,25
Meropenem S <=0,25
Piperacillina/Tazobactam S <=4
Trimetoprim/sulfametoxazolo S <=20
S=Sensibile, R=Resistente, I=Intermedio

Emocoltura germi anaerobi: Positivo
Ceppo ESBL+: ad eccezione dei carbapenemi la terapia con
beta-lattamici potrebbe risultare scarsamente efficace o inefficace
indipendentemente dalla sensibilita in vitro. Nel caso di infezioni
sistemiche si raccomanda consulenza infettivologica.  Il
microrganismo e un GERME SENTINELLA: potrebbero insorgere
problemi di diffusione e terapia. Per il controllo della diffusione fare
riferimento alle procedure aziendali.

1 Escherichia coli
ANTIBIOTICI l MIC
Amikacina S <=2
Amoxicillina/ac. clavulanico R 16
Ampicillina R >=32
Cefepime R 16
Cefotaxima R >=64
Ceftazidima R 16
Ciprofloxacina R >=4

Pag. 1/2

Apirettico, persisitono dolori addominali
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Case report

Cambia 
terapia

Continua 
amoxi+clav

Pipera
+tazo

Carbapenemi
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Case report
Siamo passati a pipera+tazo 4.5 x 3/die
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GPT bilirubina tot
gammaGT PCR
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Case report
Colangio RMN
In rapporto al quesito clinico, è evidente almeno una formazione litiasica nel 
terzo distale del coledoco con diametro trasverso di 6 mm e craniocaudale di 
1 cm, più alcuni difetti di riempimento craniali a questo, compatibili con fango 
biliare.
Nelle vie biliari intraepatiche di sn altra formazione litiasica di 5 X 3 mm.
Nell'VIII segmento formazione rotondeggiante di 32 mm, centralmente liquida 
con cercine solido che assume MdC, in prima ipotesi compatibile con lesione 
ascessuale intraepatica.
Cisti epatiche semplici in VIII e VI segmento.
Nei limiti la milza, il pancreas (dotto pancreatico non dilatato), i surreni e i reni 
(cisti parapieliche bilaterali, maggiori a destra).
Non versamento, non linfoadenomegalie.
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Case report
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Case report
ERCP 

Incanulazione VBP, multipli passaggi con cestello di 
Dormia, lavaggi e multipli passaggi con pallone di 
Fogarty con estrazione di multipli calcoli.

Eseguita toilette completa
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Case report

Apirettico, asintomatico,10° gg di terapia antibiotica

ECO addome: lesione ascessuale di 2 cm
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gammaGT PCR
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Case report

Programma di Patologia Clinica
e
Medicina Trasfusionale

RISULTATI - RICHIESTA N. 37746622
Cognome CASADEI Nome NAZZARENO Data nascita 11/08/1946
U.O. rich. 31-RN PRONTO SOCCORSO Stato rich. STAMPATA
Data prelievo 19/05/2013 14:55 Quant. diuresi 0 Ore diuresi 0

Esame Esito U.M. Intervalli rif.
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Ceppo ESBL+: ad eccezione dei carbapenemi la terapia con
beta-lattamici potrebbe risultare scarsamente efficace o inefficace
indipendentemente dalla sensibilita in vitro. Nel caso di infezioni
sistemiche si raccomanda consulenza infettivologica.  Il
microrganismo e un GERME SENTINELLA: potrebbero insorgere
problemi di diffusione e terapia. Per il controllo della diffusione fare
riferimento alle procedure aziendali.
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ANTIBIOTICI l MIC
Amikacina S <=2
Amoxicillina/ac. clavulanico R 16
Nitrofurantoina S <=16
Cefepime R 8
Cefotaxima R >=64
Ceftazidima R 16
Ciprofloxacina R >=4
ESBL + Pos
Fosfomicina S <=16
Gentamicina S <=1
Imipenem S <=0,25
Meropenem S <=0,25
Piperacillina/Tazobactam S <=4
Trimetoprim/sulfametoxazolo S <=20
S=Sensibile, R=Resistente, I=Intermedio

Emocoltura germi anaerobi: Positivo
Ceppo ESBL+: ad eccezione dei carbapenemi la terapia con
beta-lattamici potrebbe risultare scarsamente efficace o inefficace
indipendentemente dalla sensibilita in vitro. Nel caso di infezioni
sistemiche si raccomanda consulenza infettivologica.  Il
microrganismo e un GERME SENTINELLA: potrebbero insorgere
problemi di diffusione e terapia. Per il controllo della diffusione fare
riferimento alle procedure aziendali.

1 Escherichia coli
ANTIBIOTICI l MIC
Amikacina S <=2
Amoxicillina/ac. clavulanico R 16
Ampicillina R >=32
Cefepime R 16
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Case report
Dimesso con terapia domiciliare 

Bactrim F 1 cp ogni 8 ore

V. di controllo 

ECO addome: ascesso 1.5 cm

Esami ematici: ok
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Discussione

1. Prima di parlare di antibiotici...
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Discussione
LIVER, PANCREAS, AND BILIARY TRACT

Delayed and Unsuccessful Endoscopic Retrograde
Cholangiopancreatography Are Associated With Worse Outcomes in
Patients With Acute Cholangitis

MOUEN A. KHASHAB, ALI TARIQ, USMAN TARIQ, KATHERINE KIM, LUCIA PONOR, ANNE MARIE LENNON,
MARCIA I. CANTO, AHMET GURAKAR, QILU YU, KERRY DUNBAR, SUSAN HUTFLESS, ANTHONY N. KALLOO, and
VIKESH K. SINGH

Division of Gastroenterology and Hepatology, Department of Medicine, The Johns Hopkins Hospital, Baltimore, Maryland

BACKGROUND & AIMS: Acute ascending cholangitis
usually is treated with antibiotics, and biliary drainage is treated
by endoscopic retrograde cholangiopancreatography (ERCP).
We investigated the effects of the timing of ERCP on outcomes
of patients with acute cholangitis factors that predict pro-
longed hospital stays, increased costs of hospitalization, and
composite clinical outcomes (death, persistent organ failure,
and admission to the intensive care unit). METHODS: We
performed a retrospective analysis of data from 90 patients
(mean age, 60 y; 48% female) admitted to Johns Hopkins Hos-
pital from January 1994 to June 2010 who were diagnosed with
acute cholangitis and underwent ERCP. A delayed ERCP was
defined as one performed more than 72 hours after admission.
Electronic and paper medical records were reviewed, and rele-
vant data were abstracted. RESULTS: ERCP was performed
successfully in 92% of the patients, at a mean time period of 38
hours after admission (14% of ERCPs were delayed). Factors
that were associated independently with prolonged length of
hospital stay (top 10%) included unsuccessful ERCP (odds ratio
[OR], 52.5; P ! .002) and delayed ERCP (OR, 19.8; P ! .008).
Factors associated with increased hospitalization cost (top 10%)
included unsuccessful ERCP (OR, 33.8; P ! .004) and delayed
ERCP (OR, 11.3; P ! .03). Factors associated with composite
clinical outcome included age (OR, 1.1; P ! .01), total level of
bilirubin (OR, 1.36; P ! .002), and delayed ERCP (OR, 7.8; P !
.04). CONCLUSIONS: Delayed and failed ERCP are asso-
ciated with prolonged hospital stays and increased costs of
hospitalization. Delayed ERCP is associated with composite
clinical outcome (death, persistent organ failure, and/or
intensive care unit stay). Older age and higher levels of
bilirubin also are associated with patients’ composite end
point.

Keywords: Outcome Measures; Cost of Care; Complications;
Prognostic Factor.

Bacterial infection of the sterile biliary system may produce
the clinical syndrome of acute cholangitis. This usually

occurs in the setting of an obstructed bile duct from choledo-
cholithiasis but also can occur in patients with neoplasms and
strictures. The treatment of acute bacterial cholangitis requires
resuscitation with intravenous fluids, antibiotics, and urgent
biliary drainage.1,2 Bile and serum endotoxin levels are increased

in cholangitis secondary to cholangiovenous reflux. Successful
biliary drainage controls the cholangitis and leads to a signifi-
cant reduction in bile and serum levels of endotoxins.3 Biliary
decompression also promotes recovery of biliary excretion of
immunoglobulin A and antibiotic excretion into bile, thus
improving the overall resistance to bacterial infection.4

Biliary drainage is best accomplished by endoscopic retro-
grade cholangiopancreatography (ERCP) and placement of a
plastic biliary stent with or without endoscopic biliary sphinc-
terotomy.5–7 Alternative therapies include percutaneous trans-
hepatic biliary drainage or surgical biliary decompression, but
these carry significantly higher morbidity and mortality.8,9 Ur-
gent ERCP is required to manage patients with acute cholan-
gitis. The literature lacks a formal definition of “urgent” in this
setting. Although some investigators have recommended that
ERCP should be performed soon after resuscitation with intra-
venous fluids and antibiotics, other investigators have recom-
mended performance of ERCP within 72 hours of presenta-
tion.5 The optimal timing of ERCP in patients with acute
cholangitis is not well known. Cholangitis is associated with a
mortality rate of up to 24%.10 Optimizing timing of biliary
drainage and identifying other factors that predict outcome
may help improve survival of these patients through targeted
interventions. The primary aim of this study was to evaluate the
timing of ERCP on outcomes of patients with acute cholangitis.
The secondary aims were to identify predictors of prolonged
length of hospital stay (LOHS) (at 90th percentile), increased
cost of hospitalization (at 90th percentile), and composite clin-
ical outcome (death, persistent organ failure, and/or intensive
care unit [ICU] stay).

Patients and Methods
The endoscopy reporting system and hospital claims

database were queried for patients admitted to Johns Hopkins
Hospital between January 1994 and June 2010 with a diagnosis

Abbreviations used in this paper: CI, confidence interval; ERCP,
endoscopic retrograde cholangiopancreatography; ICU, intensive care
unit; LOHS, length of hospital stay; OR, odds ratio; SD, standard
deviation.

© 2012 by the AGA Institute
1542-3565/$36.00
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of acute cholangitis and who underwent an ERCP. This retro-
spective study was approved by the Institutional Review Board
for Human Research and complied with Health Insurance Por-
tability and Accountability Act regulations. All electronic and
paper medical records were reviewed in detail. Demographic,
clinical, and endoscopic data were abstracted. The studied vari-
ables included age, sex, coagulopathy (defined as platelet count
!50,000, international normalized ratio "1.5, or use of clo-
pidogrel), prior episodes of cholangitis, etiology, Charlson co-
morbidity index, systemic inflammatory response syndrome,
biliary sphincterotomy and stent placement, presence of pus at
ERCP, failure of ERCP, presence of concomitant acute pancre-
atitis, bilirubin, alanine aminotransferase, bacteremia, and time
of ERCP in relation to time of admission. Failed ERCP was a
procedure in which biliary cannulation was not achieved. De-
layed ERCP was defined as a procedure performed more than 72
hours after admission.5,6 The studied outcome variables were
length of hospital stay (at 90th percentile), cost of hospital stay
(at 90th percentile), and composite outcome. The purpose of
choosing the 90th percentile cut-off value for length of hospital
stay and hospitalization cost was to study the effect of variables
on significant outcomes (eg, significant prolongation of hospi-
tal stay and considerable increase in cost). A composite out-
come was defined by having any one or more of the following:
in-hospital mortality, persistent organ failure, and/or ICU stay.
Organ failure (hypotension, need for mechanical ventilation or
PO2 level !90, acute kidney injury) lasting more than 48 hours
was considered persistent. Acute kidney injury was defined as a
1.5- to 2-fold increase in serum creatinine level from baseline.

Cost of hospitalization was obtained from the hospital claims
database.

All patients received intravenous fluid and antibiotics before
ERCP. ERCP procedures were performed by 1 of 5 experienced
interventional endoscopists using standard endoscopic equip-
ment. Our general practice is to use wire-guided biliary cannu-
lation, minimize contrast injection, and aspirate bile to decom-
press the biliary system as soon as biliary cannulation is
achieved. The choice between stent placement and/or perfor-
mance of endoscopic biliary sphincterotomy was at the discre-
tion of the endoscopist.

Statistical Analysis
Patient characteristics and outcome variables were re-

ported as frequencies and means (standard deviation [SD]).
Logistic regression models were used to examine the relation-
ship between predictors and outcomes. Main predictors of
interest included time to ERCP, systemic inflammatory re-
sponse syndrome, stent placement, procedure failure, concom-
itant acute pancreatitis, total bilirubin level, and so forth. In
bivariate analysis, we used logistic regression to examine the
relationship between each pair of outcomes and predictors.
Predictors with a P value of less than .2 were selected to enter
multivariate analysis. We also adjusted for patients’ age and sex
in the multivariate regression models. Parameter selection was
performed based on a combination of statistical significance
(via likelihood ratio tests with P ! .05) and scientific signifi-
cance of the relationship between predictors and outcomes.
Multicollinearity in regression models was evaluated by calcu-
lating the variance inflating factor. Values of the variance in-
flating factor exceeding 4 were considered to indicate multicol-
linearity. Variables involved were considered to be either
dropped from the models, or combined into a composite score.

Results
During the study period, 90 patients (mean age, 60 y;

48% female; mean Charlson comorbidity index, 5) underwent
ERCP for the treatment of acute ascending cholangitis. The
majority (80%) of patients were febrile with a mean serum
bilirubin level of 6 mg/dL (SD, 5.94; range, 0.5–27) at presen-
tation. At presentation, 11% were hypotensive, 4% with altered
mental status, and 51% had evidence of systemic inflammatory
response syndrome. Concomitant acute pancreatitis was pres-
ent in 8% of patients; 73 (81%) patients had blood cultures
obtained, 31 (42.5%) of whom were bacteremic. Cholangitis was
caused by benign etiologies in the majority (n # 66; 74%) of
patients (choledocholithiasis, n # 35; stent occlusion, n # 21;
other benign causes, n # 10) (Table 1).

ERCP was performed successfully in 83 (92%) patients at a
mean interval of 38.5 hours (SD, 33 h; range, 0.35–167 h) from
admission (Table 1). ERCP was delayed ("72 h) in 13 (14.4%)
patients. Thirteen patients were admitted to nonmedical ser-
vices and 2 (15%) patients underwent delayed ERCP, as com-
pared with 11 (14%) patients who were admitted to medical
services and underwent delayed ERCP. One (7%) of 14 patients
admitted during a weekend underwent delayed ERCP, as com-
pared with 12 (16%) of 76 patients admitted during the week.
Therefore, type of service and day of admission were not rea-
sons for delay in ERCP.

Suppurative cholangitis with pus draining through the bil-
iary orifice was noted in 20%.

Table 1. Characteristics of the Study Population and ERCP
Procedures

Variable Value

Mean age, y (range) 60 (16–97)
Female, n (%) 43 (48)
Prior history of acute cholangitis, n (%) 28 (32)
Fever at presentation, n (%) 70 (80)
SIRS at presentation, n (%) 46 (51)
Benign etiology, n (%) 66 (74)
Mean CCI (range) 5 (1–11)
Presented with concomitant acute

pancreatitis, n (%)
7 (8)

Coagulopathy, n (%) 17 (19)
Mean (range) preprocedural bilirubin level 6 (0.5–27)
Altered mental status, n (%) 4 (4)
Positive blood cultures, n (%) 31 (42.5)a

Mean time between admission and
ERCP, h (range)

38.5 (0.35–167)

ERCP within 24 h, n (%) 38 (42.2)
ERCP within 24–48 h, n (%) 23 (25.6)
ERCP within 48–72 h, n (%) 16 (17.8)
ERCP "72 h, n (%) 13 (14.4)
Pus seen during ERCP, n (%) 17 (20)
Stent placed, n 54
Biliary sphincterotomy performed, n 52
Failed ERCP, n (%) 7 (8)
Post-ERCP pancreatitis, n (%) 3 (3)
Post-sphincterotomy bleeding, n (%) 1 (1)

CCI, Charlson comorbidity index; SIRS, systemic inflammatory re-
sponse syndrome.
aAmong 73 patients who had blood cultures obtained.
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setting. Although some investigators have recommended that
ERCP should be performed soon after resuscitation with intra-
venous fluids and antibiotics, other investigators have recom-
mended performance of ERCP within 72 hours of presenta-
tion.5 The optimal timing of ERCP in patients with acute
cholangitis is not well known. Cholangitis is associated with a
mortality rate of up to 24%.10 Optimizing timing of biliary
drainage and identifying other factors that predict outcome
may help improve survival of these patients through targeted
interventions. The primary aim of this study was to evaluate the
timing of ERCP on outcomes of patients with acute cholangitis.
The secondary aims were to identify predictors of prolonged
length of hospital stay (LOHS) (at 90th percentile), increased
cost of hospitalization (at 90th percentile), and composite clin-
ical outcome (death, persistent organ failure, and/or intensive
care unit [ICU] stay).

Patients and Methods
The endoscopy reporting system and hospital claims

database were queried for patients admitted to Johns Hopkins
Hospital between January 1994 and June 2010 with a diagnosis

Abbreviations used in this paper: CI, confidence interval; ERCP,
endoscopic retrograde cholangiopancreatography; ICU, intensive care
unit; LOHS, length of hospital stay; OR, odds ratio; SD, standard
deviation.
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of acute cholangitis and who underwent an ERCP. This retro-
spective study was approved by the Institutional Review Board
for Human Research and complied with Health Insurance Por-
tability and Accountability Act regulations. All electronic and
paper medical records were reviewed in detail. Demographic,
clinical, and endoscopic data were abstracted. The studied vari-
ables included age, sex, coagulopathy (defined as platelet count
!50,000, international normalized ratio "1.5, or use of clo-
pidogrel), prior episodes of cholangitis, etiology, Charlson co-
morbidity index, systemic inflammatory response syndrome,
biliary sphincterotomy and stent placement, presence of pus at
ERCP, failure of ERCP, presence of concomitant acute pancre-
atitis, bilirubin, alanine aminotransferase, bacteremia, and time
of ERCP in relation to time of admission. Failed ERCP was a
procedure in which biliary cannulation was not achieved. De-
layed ERCP was defined as a procedure performed more than 72
hours after admission.5,6 The studied outcome variables were
length of hospital stay (at 90th percentile), cost of hospital stay
(at 90th percentile), and composite outcome. The purpose of
choosing the 90th percentile cut-off value for length of hospital
stay and hospitalization cost was to study the effect of variables
on significant outcomes (eg, significant prolongation of hospi-
tal stay and considerable increase in cost). A composite out-
come was defined by having any one or more of the following:
in-hospital mortality, persistent organ failure, and/or ICU stay.
Organ failure (hypotension, need for mechanical ventilation or
PO2 level !90, acute kidney injury) lasting more than 48 hours
was considered persistent. Acute kidney injury was defined as a
1.5- to 2-fold increase in serum creatinine level from baseline.

Cost of hospitalization was obtained from the hospital claims
database.

All patients received intravenous fluid and antibiotics before
ERCP. ERCP procedures were performed by 1 of 5 experienced
interventional endoscopists using standard endoscopic equip-
ment. Our general practice is to use wire-guided biliary cannu-
lation, minimize contrast injection, and aspirate bile to decom-
press the biliary system as soon as biliary cannulation is
achieved. The choice between stent placement and/or perfor-
mance of endoscopic biliary sphincterotomy was at the discre-
tion of the endoscopist.

Statistical Analysis
Patient characteristics and outcome variables were re-

ported as frequencies and means (standard deviation [SD]).
Logistic regression models were used to examine the relation-
ship between predictors and outcomes. Main predictors of
interest included time to ERCP, systemic inflammatory re-
sponse syndrome, stent placement, procedure failure, concom-
itant acute pancreatitis, total bilirubin level, and so forth. In
bivariate analysis, we used logistic regression to examine the
relationship between each pair of outcomes and predictors.
Predictors with a P value of less than .2 were selected to enter
multivariate analysis. We also adjusted for patients’ age and sex
in the multivariate regression models. Parameter selection was
performed based on a combination of statistical significance
(via likelihood ratio tests with P ! .05) and scientific signifi-
cance of the relationship between predictors and outcomes.
Multicollinearity in regression models was evaluated by calcu-
lating the variance inflating factor. Values of the variance in-
flating factor exceeding 4 were considered to indicate multicol-
linearity. Variables involved were considered to be either
dropped from the models, or combined into a composite score.

Results
During the study period, 90 patients (mean age, 60 y;

48% female; mean Charlson comorbidity index, 5) underwent
ERCP for the treatment of acute ascending cholangitis. The
majority (80%) of patients were febrile with a mean serum
bilirubin level of 6 mg/dL (SD, 5.94; range, 0.5–27) at presen-
tation. At presentation, 11% were hypotensive, 4% with altered
mental status, and 51% had evidence of systemic inflammatory
response syndrome. Concomitant acute pancreatitis was pres-
ent in 8% of patients; 73 (81%) patients had blood cultures
obtained, 31 (42.5%) of whom were bacteremic. Cholangitis was
caused by benign etiologies in the majority (n # 66; 74%) of
patients (choledocholithiasis, n # 35; stent occlusion, n # 21;
other benign causes, n # 10) (Table 1).

ERCP was performed successfully in 83 (92%) patients at a
mean interval of 38.5 hours (SD, 33 h; range, 0.35–167 h) from
admission (Table 1). ERCP was delayed ("72 h) in 13 (14.4%)
patients. Thirteen patients were admitted to nonmedical ser-
vices and 2 (15%) patients underwent delayed ERCP, as com-
pared with 11 (14%) patients who were admitted to medical
services and underwent delayed ERCP. One (7%) of 14 patients
admitted during a weekend underwent delayed ERCP, as com-
pared with 12 (16%) of 76 patients admitted during the week.
Therefore, type of service and day of admission were not rea-
sons for delay in ERCP.

Suppurative cholangitis with pus draining through the bil-
iary orifice was noted in 20%.

Table 1. Characteristics of the Study Population and ERCP
Procedures

Variable Value

Mean age, y (range) 60 (16–97)
Female, n (%) 43 (48)
Prior history of acute cholangitis, n (%) 28 (32)
Fever at presentation, n (%) 70 (80)
SIRS at presentation, n (%) 46 (51)
Benign etiology, n (%) 66 (74)
Mean CCI (range) 5 (1–11)
Presented with concomitant acute

pancreatitis, n (%)
7 (8)

Coagulopathy, n (%) 17 (19)
Mean (range) preprocedural bilirubin level 6 (0.5–27)
Altered mental status, n (%) 4 (4)
Positive blood cultures, n (%) 31 (42.5)a

Mean time between admission and
ERCP, h (range)

38.5 (0.35–167)

ERCP within 24 h, n (%) 38 (42.2)
ERCP within 24–48 h, n (%) 23 (25.6)
ERCP within 48–72 h, n (%) 16 (17.8)
ERCP "72 h, n (%) 13 (14.4)
Pus seen during ERCP, n (%) 17 (20)
Stent placed, n 54
Biliary sphincterotomy performed, n 52
Failed ERCP, n (%) 7 (8)
Post-ERCP pancreatitis, n (%) 3 (3)
Post-sphincterotomy bleeding, n (%) 1 (1)

CCI, Charlson comorbidity index; SIRS, systemic inflammatory re-
sponse syndrome.
aAmong 73 patients who had blood cultures obtained.
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altered mental status, were adjusted for in the multivariate
analysis.

Chak et al,11 in their landmark retrospective review of pa-
tients admitted to 8 hospitals with cholangitis, found that
patients who had early ERCP (within 24 h of admission) had a
significantly shorter hospital stay than those who had delayed
ERCP (median, 4 vs 7 d; P ! .005). This study, however, did not
analyze all the potential confounding variables that may affect
LOHS (eg, severity of cholangitis), and did not evaluate other
clinically important outcomes, such as death and persistent
organ failure. There were only 57 therapeutic ERCP procedures
performed for cholangitis at 8 hospitals (3 tertiary referral
centers and 5 nontertiary centers). Boender et al5 also estab-
lished that delayed ERCP ("3 d) was associated with increased
morbidity and mortality as a result of cholangitis. The aim of
this study was to evaluate the rate of septic complications that
are related to the type of biliary drainage procedure, rather than
focus on the outcome of cholangitis as related to the timing of
ERCP and other relevant confounding variables. Boender et al5

found that failed biliary drainage was associated with increased
morbidity and mortality. Similarly, in our study, failed ERCP
was associated with prolonged LOHS and cost of hospitaliza-
tion on multivariate analysis.

Performance of biliary sphincterotomy was associated, on
bivariate analysis, with worse clinical outcomes, including
LOHS, cost of hospitalization, and composite end point. These
findings are in accordance with 2 prior studies that showed that
performance of biliary sphincterotomy was associated with
worse clinical outcomes.12,13 There are no published trials com-
paring biliary stenting with sphincterotomy with stone extrac-
tion in patients with cholangitis. Although performance of
biliary sphincterotomy has advantages, including facilitation of
placement of a large-bore stent without increasing risk of post-
ERCP pancreatitis,14 it may prolong the procedure and its risks
may outweigh the benefits. However, performance of sphincter-
otomy is prudent at times, such as in cases of failed cannulation
and impacted stones.

The main limitation of this study was its retrospective na-
ture. However, cholangitis is an uncommon disease and, thus,
difficult to study prospectively. The use of a composite outcome
is also not optimal but is necessary for the evaluation of a
disease in which individual outcomes are rare. Also, only short-
term outcomes were assessed. A study that assesses the long-
term outcome of these patients is of interest. This study, how-
ever, had many strengths. This study systematically assessed
clinical outcomes of patients with cholangitis and variables
associated with these outcomes. This study also included a

Figure 2. Multivariate analysis: independent predictors of composite
clinical outcome (death, ICU, and/or persistent organ failure).

Figure 3. Multivariate analysis effect of delayed ERCP on clinical
outcomes.

Table 3. Bivariate Analysis of Association Between Clinical Variables and Measured Outcomes

Variable
LOHS

OR (P value)
Hospitalization cost

OR (P value)
Composite outcome

OR (P value)

Age 1.01 (.28) 1.01 (.33) 1.0 (.27)
Sphincterotomy performed 2.68 (.04) 2.61 (.03) 9.50 (.004)
Stent placement 1.46 (.42) 2.19 (.08) 0.99 (.99)
Pus seen 0.73 (.60) 2.38 (.12) 2.14 (.20)
ERCP failed 12.92 (.02) a 4.42 (.07)
Concomitant acute pancreatitis 1.41 (.67) 1.44 (.64) 4.22 (.07)
Mean preprocedural bilirubin 1.05 (.18) 1.08 (.06) 1.05 (.24)
Presence of altered mental status 1.87 (.54) a 3.10 (.27)
ERCP performed !24 h 0.26 (.008) 0.56 (.19) 0.54 (.23)
ERCP performed !48 h 0.35 (.02) 0.46 (.09) 0.46 (.12)
ERCP performed "72 h 3.94 (.02) 1.96 (.23) 5.51 (.004)
Positive blood culture 3.36 (.01) 2.80 (.03) 2.44 (.09)

NOTE. The following variables were also analyzed and were not associated significantly with any measured outcome: sex, prior cholangitis, benign
etiology, malignant etiology, Charlson comorbidity index, systemic inflammatory response syndrome, and alanine aminotransferase level.
aAll patients with this clinical variable had the measured outcome.
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Cefepime Therapy for Monomicrobial
Bacteremia Caused by Cefepime-Susceptible
Extended-Spectrum Beta-Lactamase–Producing
Enterobacteriaceae: MIC Matters

Nan-Yao Lee,1,2 Ching-Chi Lee,1,2 Wei-Han Huang,4 Ko-Chung Tsui,5,8 Po-Ren Hsueh,6,7,a and Wen-Chien Ko1,2,3,a
1Department of Internal Medicine, 2Center for Infection Control, National Cheng Kung University Hospital and Medical College, and 3Department of
Medicine, National Cheng Kung University Medical College, Tainan; 4Department of Clinical Pathology, Buddhist Tzu-Chi General Hospital, Hualien;
5Department of Clinical Pathology Cathay General Hospital, and Departments of 6Laboratory Medicine and 7Internal Medicine, National Taiwan University
Hospital, National Taiwan University College of Medicine, Taipei; and 8Fu-Jen Catholic University School of Medicine, New Taipei City, Taiwan

Background. Extended-spectrum ß-lactamase (ESBL)–producing Enterobacteriaceae isolates are important
clinical pathogens. In addition, the efficacy of cefepime for such infections is controversial.

Methods. We performed a retrospective study of monomicrobial bacteremia caused by ESBL producers at 2
medical centers between May 2002 and August 2007. The patients definitively treated with in vitro active cefepime
(cases) were compared with those treated with a carbapenem (controls) in a propensity score–matched analysis to
assess therapeutic effectiveness. The 30-day crude mortality is the primary endpoint.

Results. A total of 178 patients were eligible for the study. Patients who received cefepime (n = 17) as defini-
tive therapy were more likely to have a clinical failure (odds ratio [OR] 6.2; 95% confidence interval [CI], 1.7–
22.5; P = .002), microbiological failure (OR 5.5; 95% CI, 1.3–25.6; P = .04), and 30-day mortality (OR 7.1; 95% CI,
2.5–20.3; P < .001) than those who received carbapenem therapy (n = 161). Multivariate regression revealed that a
critical illness with a Pitt bacteremia score ≥4 points (OR 5.4; 95% CI, 1.4–20.9; P = .016), a rapidly fatal underly-
ing disease (OR 4.4; 95% CI, 1.5–12.6; P = .006), and definitive cefepime therapy (OR 9.9; 95% CI, 2.8–31.9;
P < .001) were independently associated with 30-day crude mortality. There were 17 case-control pairs in the
propensity scores matched analysis. The survival analysis consistently found that individuals who received cefe-
pime therapy had a lower survival rate (log-rank test, P = .016).

Conclusions. Based on the current Clinical and Laboratory Standards Institute susceptible breakpoint of cefe-
pime (minimum inhibitory concentration ≤8 μg/mL), cefepime definitive therapy is inferior to carbapenem
therapy in treating patients with so-called cefepime-susceptible ESBL-producer bacteremia.

The presence of extended-spectrum β-lactamases
(ESBLs) in various members of the Enterobacteriaceae
family, particularly Klebsiella pneumoniae and

Escherichia coli, is of great microbiological and clinical
importance [1]. Bacteremia caused by ESBL-producing
Enterobacteriaceae isolates compared with that caused
by non-ESBL–producing isolates is associated with a
delay in the institution of appropriate antimicrobial
therapy [2]. The current standard of therapy for
ESBL-producing organisms is a carbapenem [3, 4]. In-
creasingly empirical use of carbapenems in response
to outbreaks of infections caused by ESBL producers
has been accompanied by the rapid emergence of car-
bapenem resistance in nosocomial gram-negative
pathogens [5]. Therapeutic options other than carba-
penems, such as cefepime, would be attractive [4].
There have been anecdotal experiences of successful
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concentration exceeds the MIC (%T >MIC) for the infecting
organism [25, 26]. Ambrose et al have suggested that the 2-g
dose of cefepime every 12 hours has a high probability of
achieving pharmacokinetic/pharmacodynamic (PK/PD) targets
that have been previously correlated with clinical success [25].
However, clinical outcomes are contradictory for infections
caused by the isolates, with MICs ranging from 2 mg/L to 8
mg/L [20, 26]. The analysis by Roos et al showed that the
probability of target attainment among gram-negative organ-
isms for which the cefepime MIC is 8 µg/mL is less than 30%
when 1 g–2 g of cefepime is administered every 12 hours [27].
Otherwise, patients infected with ESBL-producing Enterobac-
teriaceae, Pseudomonas aeruginosa, orAcinetobacter baumannii
had a much lower %T >MIC than patients infected with
fully susceptible organisms [26]. This finding supports the
concept that it is inappropriate to interpret a cefepime MIC of

≤8 mg/L as an indication of susceptibility for gram-negative
organisms. Our study and several anecdotal reports revealed
that patients would have therapeutic failure if cefepime were
to be used for infections caused by ESBL-producing organ-
isms [19, 21, 28]. The recommended dose of cefepime has the
greatest likelihood of achieving PD targets against isolates of
fully susceptible Enterobacteriaceae (ie, MIC ≤1 µg/mL) [25, 26],
as found in our study. Furthermore, cefepime could be
prescribed in prolonged or continuous infusion regimens
with a greater probability of achieving the desired PK/PD
targets [29].

There were no randomized controlled trials to evaluate the
treatment effects of various comparator antibiotics for bactere-
mia caused by ESBL-producing organisms. However, if diag-
nostic microbiology laboratories cannot aggressively test for
ESBL production, these cases of hidden resistance will go un-
detected by the microbiologists and clinicians, with a potential
for negative consequences [18]. Currently, it is too early to
consider cefepime a safe option for treating ESBL-producer in-
fections, particularly those caused by isolates with MICs
between 2 µg/mL and 8 µg/mL. Moreover, the discordance
between the CLSI and EUCAST (European Committee on An-
timicrobial Susceptibility Testing, http://www.eucast.org)
guidelines may cause confusion among microbiologists and
infectious disease specialists. With our clinical data, the role of
cefepime in the treatment of ESBL-producer infections seems
to be in compliance with the EUCAST guidelines, but only for
infections caused by the isolates with a low MIC (≤1 µg/mL).

Our study did have several limitations. First, 3 gram-
negative bacilli were unequally distributed, with a predomi-
nance of E. cloacae isolates. This is probably related to the
clinical practice of not performing ESBL detection for bactere-
mic cefotaxime-resistant E. cloacae isolates, for which cefe-
pime therapy often was initiated. It is unethical to conduct
randomized controlled trials of cefepime therapy for infections

Table 2. Multivariate Logistic Regression Analysis of Associations Between Different Variables and 30-Day Mortality in the Definitive
Therapy Cohort

Univariate Analysis Multivariate Analysis

Variable Survivors (n = 141) Nonsurvivors (n = 37) OR (95% CI) P Value OR (95% CI) P Value

Age, years (mean ± SD) 65.1 ± 17.1 69.7 ± 16.9 … .15 … …

Male 78 (55.1) 21 (56.8) 1.06 (.51–2.2) 1.0 … …

Hospital-onset bacteremia 96 (68.1) 31 (83.8) 2.42 (.94–6.22) .07 1.46 (.47–4.48) .51
Urosepsis 38 (27.0) 1 (2.7) 0.08 (.01–.57) .001 0.18 (.02–1.43) .1
Pitt bacteremia score ≥4 points 85 (60.3) 34 (91.9) 7.47 (2.19–25.49) <.001 5.36 (1.37–20.91) .016
Rapidly fatal underlying disease 9 (6.4) 11 (29.7) 6.21 (2.34–16.47) <.001 4.42 (1.54–12.64) .006
Definitive therapy with cefepime 7 (5.0) 10 (27.0) 7.09 (2.48–20.27) <.001 9.93 (2.77–31.91) <.001

Data are given as number (percentage) unless otherwise specified. Ellipses indicate not available.
Abbreviations: CI, confidence interval; OR, odds ratio; SD, standard deviation.

Figure 3. Kaplan-Meier survival analysis curves for patients with bac-
teremia caused by extended-spectrum ß-lactamase–producing organisms;
bacteremia treated using a carbapenem (solid line) vs cefepime (broken
line; log-rank test, P = .016).
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Abstract 

Background 

The objective of this study is to analyze the factors that are associated with the adequacy of 
empirical antibiotic therapy and its impact in mortality in a large cohort of patients with 
extended-spectrum   β-lactamase (ESBL) - producing Escherichia coli and Klebsiella spp. 
bacteremia, 

Methods 

Cases of ESBL producing Enterobacteriaceae (ESBL-E) bacteremia collected from 2003 
through 2008 in 19 hospitals in Spain. Statistical analysis was performed using multivariate 
logistic regression. Results 

We analyzed 387 cases ESBL-E bloodstream infections. The main sources of bacteremia 
were urinary tract (55.3%), biliary tract (12.7%), intra-abdominal (8.8%) and unknown origin 
(9.6%). Among all the 387 episodes, E. coli was isolated from blood cultures in 343 and in 
45.71% the ESBL-E was multidrug resistant. Empirical antibiotic treatment was adequate in 
48.8% of the cases and the in hospital mortality was 20.9%. In a multivariate analysis 
adequacy was a risk factor for death [adjusted OR (95% CI): 0.39 (0.31-0.97); P = 0.04], but 
not in patients without severe sepsis or shock. The class of antibiotic used empirically was 
not associated with prognosis in adequately treated patients. 

Conclusion 

ESBL-E bacteremia has a relatively high mortality that is partly related with a low adequacy 
of empirical antibiotic treatment. In selected subgroups the relevance of the adequacy of 
empirical therapy is limited. 

Keywords 
Bacteremia, Extended-spectrum  β-lactamase, Gram negative, Antibiotic empirical treatment, 
Prognosis 

Background 
Escherichia coli and Klebsiella spp. are the most important causal agents of Gram negative 
bacteremia both in hospital and community acquired bloodstream infections [1,2]. These 
Enterobacteriaceae are increasingly worldwide resistant to antimicrobials [3,4]. One of the 
main causes for Enterobacteriaceae resistance is the presence of extended-spectrum beta-
lactamases (ESBL), a family of plasmid-encoded enzymes that hydrolyse and cause 
resistance to most of the beta-lactam antibiotics, including penicillins, monobactams and 
most cephalosporins. Because ESBL-producing Enterobacteriaceae (ESBL-E) are also 
frequently resistant to other non-related beta-lactam antibiotics as quinolones, trimethoprim-
sulfamethoxazole, and aminoglycosides, the recommended empirical antibiotic therapy when 
these infections are suspected are wide spectrum antimicrobials, essentially carbapenems [5]. 

The high prevalence of ESBL-harboring Enterobacteriaceae has resulted in increased use of 
carbapenems, which exhibit potent activity against many ESBL-harboring microorganisms. 
This in turn has led to an emergence and increase in resistance to carbapenems among 
Enterobacteriaceae [6]. 

In this epidemic hallmark of ESBL-E infections information about its optimal antimicrobial 
therapy is needed. In this sense, ESBL-E are often susceptible in vitro to some antimicrobials 
as beta-lactam/beta-lactam inhibitors, and some data support their potential role in the 
treatment of these infections although information about this subject in clinical practice is 
quite limited. 

The aim of this study is to analyze the impact of adequacy of empirical antibiotic therapy in 
mortality in a large cohort of patients with ESBL-E bacteremia. 

mercoledì 19 giugno 13



Discussione

A multivariate analysis selecting patients without severe sepsis or shock 
showed that adequate empirical therapy was not associated with mortality 
in this group, but it was associated with mortality in patients with severe 
sepsis or shock (adjusted OR, 0.42; 95% CI, 0.19–0.92; P = 0.03). 
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•  Questo è lo studio più ampio sull�outcome delle batteriemie da ESBL-E . Le sepsi 
da enterobatteri produttori di ESBL hanno una mortalità piuttosto elevata ( nello 
studio in questione intorno al 26% ) 

•  Il ruolo dei β-lattamici + inibitore non è ben definito nel trattamento delle sepsi da 
germi ESBL produttori. Nello studio in questione il trattamento con questi farmaci 
non si è dimostrato inferiore a quello con carbapenemi, quando gli isolati erano 
sensibili e in caso di sepsi gravi. 

•  L�uso di questi farmaci nella terapia empirica è difficile da stabilire, macertamente 
questi farmaci ed altri ( fluorochinoloni ) hanno un ruolo nel trattamento degli 
isolati sensibili all�antibiogramma ( de-escalating strategy ) 
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Summary Objectives: To investigate the impact of virulence factors (VF) and other microbi-
ological determinants on the outcome of patients with invasive infections due to extended-
spectrum b-lactamase-producing Escherichia coli (ESBLEC).
Methods: A prospective multicentre cohort including 191 patients with bacteraemia due to ES-
BLEC from 13 hospitals in Spain was studied. Phylogroups and 25 genes encoding for putative VF
were studied by PCR. Main outcome variable was 30-day mortality; presentation with severe
sepsis or septic shock was also assessed. Logistic regression was used to performed multivar-
iate analyses.
Results: After controlling for patient comorbidity, source, and empirical antimicrobial ther-
apy, ibeA (OR Z 3.41; 95% CI: 0.96e12.10) and amoxicillineclavulanate resistance
(OR Z 2.38; 95% CI: 1.07e5.26) were independently associated with increased mortality, while

* Corresponding author. Unidad Clı́nica de Enfermedades Infecciosas y Microbiologı́a, Hospital Universitario Virgen Macarena, Avda Dr
Fedriani 3, 41009 Seville, Spain. Tel.: þ34 955923444; fax: þ34 9926552.

E-mail addresses: jesusrb@us.es, jesusrodriguez@medynet.com (J. Rodrı́guez-Ba~no).
e Other participants from the ESBL-REIPI group are listed in the Acknowledgements section.

0163-4453/$36 ª 2013 The British Infection Association. Published by Elsevier Ltd. All rights reserved.
http://dx.doi.org/10.1016/j.jinf.2013.04.006

www.elsevierhealth.com/journals/jinf

Journal of Infection (2013) 67, 27e34

under the ROC curve was 0.76. Finally, when only microbi-
ological variables were left in the model, it was 0.67.

To investigate whether these factors were implicated in
mortality through the induction of a severe inflammatory
response syndrome, we analysed the association between
clinical and microbiological variables and presentation with
severe sepsis or septic shock at the diagnosis of bacter-
aemia. The following clinical variables showed a statisti-
cally significant association in the univariate analysis:
community-acquired bacteraemia, neutropenia, central
venous catheter, source, Charlson index, and Pitt score
(data not shown). Only 2 microbiological variables showed a
p value <0.1 for the association and both were protective:
papGII (severe sepsis or shock occurred in 12.9% of papGII-
positive isolates vs. 28.8% in papGII-negative ones,
p Z 0.06) and kps (15.9% among kps-positive isolates vs.
29.3% among kps-negative ones, p Z 0.07). Again, all vari-
ables with a p value <0.2 were introduced into a multivar-
iate model as predictors of presentation with severe sepsis
or shock. The final model is shown in Table 4. The area un-
der the ROC curve for the model was 0.76.

With respect to the determinants associated with mor-
tality, isolates harbouring papGII more frequently belonged
to phylogroup D and produced a CTX-M-9 group ESBL
(mostly CTX-M-14) than did those not harbouring the deter-
minant (64.5% vs. 19.4%, p < 0.001; and 83.9% vs. 60%,
p Z 0.01; respectively). Isolates harbouring ibeA more
frequently belonged to phylogroup B2 and ST131 than
ibeA-negative isolates (46.7% vs. 13.1%, and p Z 0.003;
26.7% vs. 9.7%, p Z 0.06, respectively). Finally, amoxicil-
lineclavulanate-resistant isolates belonged more
frequently to B2 phylogroup and ST131 clonal group than

susceptible isolates (26% vs. 9.3%, p Z 0.002; and 23.3%
vs. 3.4%, p Z 0.004, respectively).

Discussion

Our study shows that some pathogen-related determinants
had a significant independent effect on the outcome of
patients with bacteraemia due to ESBLEC; the predictive
influence of these features in the mortality of patients was
limited, as shown by comparing the areas under the ROC
curve of multivariate models which included or excluded
the microbiological determinants. Among the 25 genes
encoding for putative VF studied in this cohort, only 2
showed an independent association with mortality (papGII,
a protective factor; and ibeA, a risk factor). It is noted that
phylogroup background, VF score and VF cluster had no sig-
nificant effect. It should also be noted that, in our cohort,
the CTX-M-9 group (particularly CTX-M-14) was the predom-
inant ESBL and that, although the percentage of ST131 iso-
lates (10%) was similar to that found among all E. coli
isolated recently in Spain and mainly obtained from urine
samples,32 it was lower than for ESBLEC causing bacterae-
mia from the Calgary area in Canada and in southern
Taiwan.33,34

The impact of VF on mortality among patients with
bacteraemia due to non-ESBL-producing E. coli has been
evaluated previously in several studies. Maslow et al. found
that some 7 genetic determinants, including pap, had no
impact.3 Hekker et al. found that haemolysin production
had a protective effect.4 We did not study haemolysin pro-
duction, although the hlyA gene (coding for a-haemolysin)
was detected in only 4 isolates. Martı́nez et al. did not
find that phylogroups influenced mortality,5 which is consis-
tent with our findings. Jauréguy et al. found that papGIII
was independently associated with increased mortality6;
this gene too was rare in our collection (7 isolates). Finally,

Table 2 (continued )

Variable Category No. of patients who died/
No. in the category (%)

RR (95% CI) p

Ciprofloxacin-resistance No 12/62 (19.4) Ref.
Yes 35/129 (27.1) 1.40 (0.78e2.50) 0.2

Amoxicillineclavulanate-
resistance

No 23/118 (19.5) Ref.
Yes 24/73 (32.9) 1.68 (1.03e2.75) 0.03

Variables not shown: papG, papGIII, sfaD/E, afaB/C, hlyA, cnf1, cdtB, and svg (all present in <15 cases).
a Eight isolates were excluded because they produced ESBLs from 2 different groups (7) or a TEM ESBL (1).

Table 3 Multivariate analysis of variables associated with
30-day mortality in patients with bacteraemia due to ESBL-
producing E. coli.

Variable OR (95% CI) p

Charlson index 1.31 (1.10e1.53) 0.002
Source other than
urinary tract

4.63 (2.01e10.61) <0.001

Inappropriate
empirical therapy

2.37 (1.06e5.31) 0.03

papGII 0.21 (0.04e0.97) 0.04
ibeA 3.54 (1.02e12.27) 0.04
Amoxicillineclavulanate-
resistant isolate

2.15 (0.98e4.71) 0.05

Table 4 Multivariate analysis of variables associated with
presentation with severe sepsis or septic shock in patients
with bacteraemia due to ESBL-producing E. coli.

Variable OR (95% CI) p

Charlson index 1.42 (1.21e1.66) <0.001
Neutropenia 3.73 (0.95e14.54) 0.05
High risk source
(unknown,
pneumonia)

2.13(1.04e4.37) 0.03

papGII 0.34 (0.10e1.14) 0.08

Virulence and outcome in ESBL-E. coli bacteraemia 31

Table 2 Univariate association between microbiological determinants and 30-day mortality among patients with bacteraemia
due to ESBL-producing E. coli.

Variable Category No. of patients who died/
No. in the category (%)

RR (95% CI) p

Phylogroup A 12/55 (21.8) Ref.
B1 14/55 (25.5) 1.16 (0.59e2.29) 0.6
B2 9/30 (30) 1.37 (0.65e2.88) 0.3
D 12/51 (23.5) 1.07 (0.53e2.17) 0.2

025b/ST131 No 39/170 (22.9) Ref.
Yes 8/21 (38.1) 1.66 (0.90e3.12) 0.1

Virulence score <8 34/126 (27) Ref. 0.3
!8 23/65 (20) 0.74 (0.42e1.31)

Virulence cluster Not grouped 15/63 (23.8) Ref.
A 17/55 (30.9) 1.29 (0.71e2.34) 0.3
B 0/11 (0) 0.17 (0.01e2.68) 0.2
C 3/8 (37.5) 1.57 (0.58e4.27) 0.3
D 7/22 (31.8) 1.33 (0.62e2.84) 0.7
E 2/25 (8) 0.33 (0.08e1.36) 0.1
F 3/7 (42.9) 1.80 (0.68e4.71) 0.2

papC No 42/146 (28.8) Ref.
Yes 5/45 (11.1) 0.38 (0.16e0.91) 0.01

papGII No 45/160 (28.1) Ref.
Yes 2/31 (6.5) 0.22 (0.05e0.90) 0.01

afaB/C No 45/178 (25.3) Ref.
Yes 2/13 (15.4) 0.60 (0.16e2.27) 0.5

iha No 40/161 (24.8) Ref.
Yes 7/30 (23.3) 0.94 (0.46e1.92) 0.8

fimH No 6/31 (19.4) Ref.
Yes 41/160 (25.6) 1.33 (0.61e2.85) 0.6

sat No 37/152 (24.3) Ref.
Yes 10/39 (25.6) 1.06 (0.57e1,96) 0.8

fyuA No 23/93 (24.7) Ref.
Yes 24/98 (24.5) 0.99 (0.60e1.63) 0.9

iutA No 8/34 (23.5) Ref.
Yes 39/157 (24.8) 1.06 (0.54e2.08) 0.8

iucD No 13/51 (25.5) Ref.
Yes 34/140 (24.3) 0.95 (0.54e1.66) 0.8

iroN No 16/73 (21.8) Ref.
Yes 31/118 (26.3) 1.20 (0.70e2.04) 0.4

kps MTII No 34/147 (23.1) Ref.
Yes 13/44 (29.5) 1.20 (0.74e2.22) 0.3

traT No 13/50 (26) Ref.
Yes 34/141 (24.1) 0.93 (0.53e1.61) 0.7

cvaC No 34/125 (27.2) Ref.
Yes 13/66 (19.7) 2,63 (0,41e1.28) 0.2

ompT No 22/89 (24.7) Ref.
Yes 25/102 (24.5) 0.52 (0.20e1.35) 0.9

ibeA No 40/176 (22.7) Ref.
Yes 7/15 (46.7) 2.08 (1.12e3,84) 0.05

usp No 33/153 (21.7) Ref.
Yes 14/39 (35.9) 1.66 (0.99e2.77) 0.06

maIX No 28/116 (24.1) Ref.
Yes 19/75 (25.3) 1.05 (0.63e1.75) 0.8

ireA No 43/162 (25.5) Ref.
Yes 4/29 (13.8) 0.52 (0.20e1.35) 0.1

ESBL groupa CTX-M-9 group 27/115 (23.5) Ref.
CTX-M-1 group 13/39 (33.3) 1.41 (0.81e2.46) 0.2
SHV group 6/29 (20.7) 0.88 (0.40e1.93) 0.3

Resistance score <6 26/123 (21.1) Ref. 0.1
!6 21/68 (30.9) 1.47 (0.89e2.43)

30 J. Rodrı́guez-Ba~no et al.

“surrogate markers for higher virulence of subgroups”
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$50% of the total duration of antimicrobial therapy (Figure 1).

Data from the previous studies were used and, when necessary,

patients’ charts were reviewed. Patients were followed up for

30 days. The study was approved by the Ethics Committee of the

Hospital Universitario Virgen Macarena, Seville.

The microbiological studies carried out have been published

elsewhere [9, 13–17]. In brief, ESBL production and anti-

microbial susceptibility were studied according to Clinical and

Laboratory Standards Institute recommendations [19, 20]; ESBLs

were characterized by polymerase chain reaction and sequencing.

Variables and Definitions
Data collected from all patients included age, sex, nosocomial or

community-onset acquisition, type and severity of underlying

conditions using the Charlson comorbidity index [21], type of

hospital service, source of BSI according to clinical and micro-

biological data, severity of disease the day before BSI was di-

agnosed according to Pitt score [22], severity of systemic

inflammatory response syndrome at BSI presentation [18], an-

timicrobial therapy, mortality, and length of stay after BSI.

Antimicrobial therapy administered before susceptibility re-

sults were available was considered empirical; therapy adminis-

tered afterward was considered definitive. Therapy with BLBLI

or carbapenemwas considered as monotherapy if no other drug

with activity against gram-negative organisms—including

penicillins, cephalosporins, monobactams, fluoroquinolones,

aminoglycosides, trimethoprim-sulphamathoxazole, fosfomy-

cin, or colistin—was coadministered (irrespective of isolate

susceptibility). The main outcome variable was mortality;

length of hospital stay after BSI was also evaluated.

Statistical Analysis
Separate analyses were performed in the 2 cohorts. Mortality

rates of patients treated with BLBLI or carbapenems were

compared using Kaplan-Meier curves and log-rank test. More-

over, mortalities at days 7, 14, and 30 were compared using v2

test to detect possible trends of very early, early, or late mortality.

To control for confounding, multivariate analysis was

performed by Cox regression, using time until death as the

dependent variable and therapy with BLBLI or carbapenem as

the explanatory variable of interest. Potential confounders and

interactions were added using a forward method. In the ETC,

a propensity score for receiving carbapenem as empirical therapy

was added to the model. The propensity score—the probability

of receiving carbapenem as empirical therapy—was calculated

using a nonparsimonious multivariate logistic regression model

in which the outcome variable was use of carbapenem as em-

pirical therapy. The validity of the model was assessed by esti-

mating goodness-of-fit to the data with the Hosmer-Lemeshow

test and its discrimination ability with the area under the receiver

operating characteristic curve. The software used for the analysis

was SPSS (SPSS; version 15.0).

RESULTS

The 6 cohort studies included 740 episodes of infection caused

by ESBL-EC, of which 287 were cases of bacteremia. According

to the criteria specified in the Methods section, 192 patients were

considered eligible for the present study: 103 patients were in-

cluded in the ETC, 174 were included in the DTC, and 85 were

included in both cohorts (Table 1; Figure 1).

Empirical Therapy Cohort
Of the 103 patients included in the ETC, 72 received empirical

therapy with a BLBLI (37 AMC, 35 PTZ), and 31 with a carba-

penem (imipenem in 22, meropenem in 8, and ertapenem in 1).

The characteristics of patients by treatment type are shown

in Table 2. The most frequent ESBLs produced by the isolates

were CTX-M-14 (50 cases, 48.5%), and CTX-M-15, or SHV-12

(19 cases, 18.4%), with similar distributions for those treated

with BLBLI versus carbapenems. Regarding dosage regimens,

.90% of patients in each group received the following in-

travenous doses (or adjusted equivalent in the case of renal

failure): PTZ, 4500 mg/6 h; AMC, 1200 g/8 h; imipenem,

500 mg/6 h; meropenem , 1 g/8 h, and ertapenem, 1 g/24 h.

Mortality rates among patients treated with BLBLI versus car-

bapenem were 2.8% versus 9.7% (day 7), 9.7% versus 16.1%

(day 14), and 9.7% versus19.4% (day 30), respectively (P. .1 by

v2 test for all comparisons; P 5 .2 by log-rank test). The 30-day

mortality rates according to the minimum inhibitory concen-

trations (MICs) of AMC and PTZ in patients treated with these

antibiotics are shown in Table 3; mortality rates were 11.4%

(4/35 patients) for those treated with PTZ and 8.1% (3/37 pa-

tients) for those treated with AMC (P 5 .4, Fisher test). For

patients who received empirical therapy with BLBLI, mortality

Figure 1. Flow chart of patients included in the study. BLBLI, b-lactam/
b-lactamase inhibitor.
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b-Lactam/b-Lactam Inhibitor Combinations
for the Treatment of Bacteremia Due to
Extended-Spectrum b-Lactamase–Producing
Escherichia coli: A Post Hoc Analysis of
Prospective Cohorts

Jesús Rodr!guez-Baño,1,2 Mar!a Dolores Navarro,1 Pilar Retamar,1 Encarnación Picón,1 Álvaro Pascual,1,3 and the
Extended-Spectrum Beta-Lactamases–Red Española de Investigación en Patolog!a Infecciosa/Grupo de Estudio de
Infección Hospitalaria Groupa

1Unidad Cl!nica de Enfermedades Infecciosas y Microbiolog!a, Hospital Universitario Virgen Macarena, and 2Departamentos de Medicina and
3Microbiolog!a, Universidad de Sevilla, Spain

(See the Editorial Commentary by Perez and Bonomo, on pages 175–7.)

Background. Extended-spectrum ß-lactamase–producing Escherichia coli (ESBL-EC) is an important cause of
invasive infections. Alternatives to carbapenems—considered the drugs of choice—are needed because of the
emergence of carbapenemase-producing enterobacteria. The efficacy of ß-lactam/ß-lactam inhibitors (BLBLI) in
such infections is controversial.

Methods. The authors performed a post hoc analysis of patients with bloodstream infections due to ESBL-EC
from 6 published prospective cohorts. Mortality and length of hospital stay in patients treated with an active BLBLI
(amoxicillin-clavulanic acid [AMC] and piperacillin-tazobactam [PTZ]) or carbapenem were compared in
2 cohorts: the empirical therapy cohort (ETC) and the definitive therapy cohort (DTC). Confounding was
controlled by multivariate analysis; for patients in the ETC, a propensity score for receiving carbapenem was also used.

Results. The ETC included 103 patients (BLBLI, 72; carbapenem, 31), and the DTC included 174 (BLBLI, 54;
carbapenem, 120). Mortality rates at day 30 for those treated with BLBLI versus carbapenems were 9.7% versus
19.4% for the ETC and 9.3% versus 16.7% for the DTC, respectively (P . .2, log-rank test). After adjustment for
confounders, no association was found between either empirical therapy with BLBLI (adjusted hazard ratio
[HR], 1.14; 95% confidence interval [CI], .29–4.40; P 5 .84) or definitive therapy (adjusted HR, 0.76; 95% CI,
.28–2.07; P 5 .5) and increased mortality. Furthermore, BLBLI therapy, with respect to carbapenem, was not
found to influence length of hospital stay.

Conclusions. These results suggest that AMC and PTZ are suitable alternatives to carbapenems for treating patients
with bloodstream infections due to ESBL-EC if active in vitro and would be particularly useful as definitive therapy.

In recent years, the spread of extended-spectrum

b-lactamases (ESBLs), particularly CTX-M enzymes, in

Enterobacteriaceae has become a serious public health

problem worldwide. In fact, ESBL-producing Escher-

ichia coli (ESBL-EC) are now a frequent cause of in-

fection in the community and in healthcare centers

[1–3]. Carbapenems, which are not affected by ESBLs,

are considered the drugs of choice for treating severe

infections caused by ESBL producers because, according

to some observational studies, the prognosis for patients
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Patolog!a Infecciosa/Grupo de Estudio de Infección Hospitalaria group members
have been listed in the Acknowledgments section.
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37 AMC
35 PTZ

22 IMP
8 MEP
1 ETP

• Pot hoc analysisis di pazienti inseriti in 6 studi 
pubblicati 

• Criteri di inclusione : eta > 17 anni, batteriemia 
monomicrobica da ESBL-EC, terapia con BLBLI o 
carbapenemi ≥48 ore 

• Epirical therapy cohort (ETC) pazienti che hanno 
incominciato BLBLI o carbapenemico in 
momoterapia entro 24 h dalla esecuzione delle 
emocolture 

• Definitive therapy Cohort (DTC) pz che hanno 
ricevuto una terapia efficace con BLBLI o 
carbapenemi in monoterapia per ≥ 50% della durata 
totale della terapia 
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Discussione
Characteristics of Patients With Bloodstream Infections (BSIs) Caused by Extended-Spectrum 
b-Lactamase–Producing Escherichia coli, According to Therapy 

• Dosaggi dei farmaci . > 90% of patients in each group received the following 
intravenous doses (or adjusted equivalent in the case of renal failure):                
• PTZ 4500 mg/6 h 
• AMC, 1200 g/8 h 
• imipenem, 500 mg/6 h; meropenem , 1 g/8 h, and ertapenem, 1 g/24 h. 
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at day 30 with respect to definitive therapy was as follows: 5.9%

(2/34) for those continuing to receive a BLBLI and 9.4% (3/32)

for those whose regimen was changed to a carbapenem (P 5 .6,

Fisher test); 2 of 6 patients (33.3%) whose treatment was

changed to another antimicrobial died. For patients empirically

treated with carbapenems who continued with carbapenem as

their definitive therapy, mortality was 16.7% (5/30 patients)

(P . .1 for comparison with previous groups); 1 patient whose

therapy changed to a fluoroquinolone died.

We calculated a propensity score for receiving empirical

therapy with a carbapenem by constructing a nonparsimonious

model using logistic regression. From the crude comparison

results of patients empirically treated with BLBLI and carbape-

nems (Table 2), the following variables were introduced into the

model: age, sex, Charlson index, nosocomial acquisition, Pitt

score, neutropenia, cancer, diabetes mellitus, urinary tract dis-

ease, chronic renal insufficiency, source, and presentation with

severe sepsis or shock. The model showed a P value of .53 for

the Hosmer-Lemeshow goodness-of-fit test and an area under

the receiver operating characteristic curve of 0.80, showing good

Table 2. Characteristics of Patients With Bloodstream Infections (BSIs) Caused by Extended-Spectrum b-Lactamase–Producing
Escherichia coli, According to Therapya

Empirical Therapy Cohort Definitive Therapy Cohort

Characteristic BLBLI (n 5 72) Carbapenem (n 5 31) P BLBLI (n 5 54) Carbapenem (n 5 120) P

Age, median y (IQR) 69 (59–80) 60 (52–78) .1b 67 (56–83) 70 (55–78) .3b

Male sex 29 (40.3) 11 (35.5) .6 34 (63) 70 (58.3) .5

Nosocomial acquisition 26 (36.1) 24 (77.4) ,.001 18 (33.3) 67 (55.8) .006

Charlson index, median, (IQR) 2 (1–5) 2 (1–5) .6b 2.5 (1–5) 3 (1–5) .5b

Cancer 21 (31.9) 11 (35.5) .7 15 (27.8) 43 (35.8) .2

Immunosuppression 5 (6.9) 5 (16.1) .1c 3 (5.6) 15 (12.5) .1

Neutropenia 2 (2.8) 3 (9.7) .1c 0 7 (5.8) .1c

Urinary or biliary tract as source 52 (72.2) 18 (58.1) .1 42 (77.8) 79 (65.8) .1

ICU admission 7 (9.9) 2 (6.7) .7c 4 (7.4) 18 (15.4) .1

Severe sepsis or shock at presentation 14 (19.4) 9 (29.0) .2 8 (14.8) 32 (26.7) .08

Pitt score, median (IQR) 1 (0–2) 1 (0–2) .7b 1 (0–2) 1 (1–2) .04b

CTX-M enzyme 57 (80.3) 25 (86.2) .4 43 (82.7) 95 (81.2) .8

Definitive therapy

Carbapenem 32 (44.4) 30 (93.7) ,.001 . . .

BLBLI 34d (47.2) 0 ,.001 . . .

Empirical therapy

Carbapenem . . . 0 30 (25) ,.001

BLBLI . . . 45d (83.3) 38 (31.7) ,.001

Cephalosporins . . . 7 (13) 39 (32.5) .006

Fluoroquinolones . . . 2 (3.7) 13 (10.8) .1c

Appropriate empirical therapy . . . 34 (63) 64 (53.3) .2

Mortality, no. of deaths

Day 7 2 (2.8) 3 (9.7) .1c 1 (1.9) 5 (4.2) .6c

Day 14 7 (9.7) 5 (16.1) .3 3 (5.6) 14 (11.7) .2

Day 30 7 (9.7) 6 (19.4) .1 5 (9.3) 20 (16.7) .1

Hospital stay after BSI , median (IQR), d 12 (8–28) 13 (9–25) .7b 13 (8–22) 13 (10–25) .04b

a Except where otherwise specified, data represent No. (%) of patients. P values were calculated by v2 test, except where otherwise specified. BLBLI, b-lactam/
b-lactamase inhibitor association; ICU, intensive care unit; IQR, interquartile range.
b Mann-Whitney test.
c Fisher test.
d The number of patients empirically treated with BLBLI are different in both cohorts because empirical therapy with these drugs was inappropriate in 11 patients in
the Definitive Therapy Cohort, who thus could not be included in the Empirical Therapy Cohort.

Table 3. Mortality at 30 Days in Patients Who Received Empirical
Therapy With an Active b-Lactam/b-Lactam Inhibitor, According to
Minimum Inhibitory Concentration of the Antimicrobial Useda

Antimicrobial

Minimum Inhibitory Concentration, mg/L

#1 2 4 8 16

Piperacillin-tazobactam 0/10 0/8 1/4 2/6 1/7

Amoxicillin-clavulanate . . 1/12 2/25 .

a Data are expressed as No. of patients who died/No. of patients treated.
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at day 30 with respect to definitive therapy was as follows: 5.9%

(2/34) for those continuing to receive a BLBLI and 9.4% (3/32)

for those whose regimen was changed to a carbapenem (P 5 .6,

Fisher test); 2 of 6 patients (33.3%) whose treatment was

changed to another antimicrobial died. For patients empirically

treated with carbapenems who continued with carbapenem as

their definitive therapy, mortality was 16.7% (5/30 patients)

(P . .1 for comparison with previous groups); 1 patient whose

therapy changed to a fluoroquinolone died.

We calculated a propensity score for receiving empirical

therapy with a carbapenem by constructing a nonparsimonious

model using logistic regression. From the crude comparison

results of patients empirically treated with BLBLI and carbape-

nems (Table 2), the following variables were introduced into the

model: age, sex, Charlson index, nosocomial acquisition, Pitt

score, neutropenia, cancer, diabetes mellitus, urinary tract dis-

ease, chronic renal insufficiency, source, and presentation with

severe sepsis or shock. The model showed a P value of .53 for

the Hosmer-Lemeshow goodness-of-fit test and an area under

the receiver operating characteristic curve of 0.80, showing good

Table 2. Characteristics of Patients With Bloodstream Infections (BSIs) Caused by Extended-Spectrum b-Lactamase–Producing
Escherichia coli, According to Therapya

Empirical Therapy Cohort Definitive Therapy Cohort

Characteristic BLBLI (n 5 72) Carbapenem (n 5 31) P BLBLI (n 5 54) Carbapenem (n 5 120) P

Age, median y (IQR) 69 (59–80) 60 (52–78) .1b 67 (56–83) 70 (55–78) .3b

Male sex 29 (40.3) 11 (35.5) .6 34 (63) 70 (58.3) .5

Nosocomial acquisition 26 (36.1) 24 (77.4) ,.001 18 (33.3) 67 (55.8) .006

Charlson index, median, (IQR) 2 (1–5) 2 (1–5) .6b 2.5 (1–5) 3 (1–5) .5b

Cancer 21 (31.9) 11 (35.5) .7 15 (27.8) 43 (35.8) .2

Immunosuppression 5 (6.9) 5 (16.1) .1c 3 (5.6) 15 (12.5) .1

Neutropenia 2 (2.8) 3 (9.7) .1c 0 7 (5.8) .1c

Urinary or biliary tract as source 52 (72.2) 18 (58.1) .1 42 (77.8) 79 (65.8) .1

ICU admission 7 (9.9) 2 (6.7) .7c 4 (7.4) 18 (15.4) .1

Severe sepsis or shock at presentation 14 (19.4) 9 (29.0) .2 8 (14.8) 32 (26.7) .08

Pitt score, median (IQR) 1 (0–2) 1 (0–2) .7b 1 (0–2) 1 (1–2) .04b

CTX-M enzyme 57 (80.3) 25 (86.2) .4 43 (82.7) 95 (81.2) .8

Definitive therapy

Carbapenem 32 (44.4) 30 (93.7) ,.001 . . .

BLBLI 34d (47.2) 0 ,.001 . . .

Empirical therapy

Carbapenem . . . 0 30 (25) ,.001

BLBLI . . . 45d (83.3) 38 (31.7) ,.001

Cephalosporins . . . 7 (13) 39 (32.5) .006

Fluoroquinolones . . . 2 (3.7) 13 (10.8) .1c

Appropriate empirical therapy . . . 34 (63) 64 (53.3) .2

Mortality, no. of deaths

Day 7 2 (2.8) 3 (9.7) .1c 1 (1.9) 5 (4.2) .6c

Day 14 7 (9.7) 5 (16.1) .3 3 (5.6) 14 (11.7) .2

Day 30 7 (9.7) 6 (19.4) .1 5 (9.3) 20 (16.7) .1

Hospital stay after BSI , median (IQR), d 12 (8–28) 13 (9–25) .7b 13 (8–22) 13 (10–25) .04b

a Except where otherwise specified, data represent No. (%) of patients. P values were calculated by v2 test, except where otherwise specified. BLBLI, b-lactam/
b-lactamase inhibitor association; ICU, intensive care unit; IQR, interquartile range.
b Mann-Whitney test.
c Fisher test.
d The number of patients empirically treated with BLBLI are different in both cohorts because empirical therapy with these drugs was inappropriate in 11 patients in
the Definitive Therapy Cohort, who thus could not be included in the Empirical Therapy Cohort.

Table 3. Mortality at 30 Days in Patients Who Received Empirical
Therapy With an Active b-Lactam/b-Lactam Inhibitor, According to
Minimum Inhibitory Concentration of the Antimicrobial Useda
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Minimum Inhibitory Concentration, mg/L
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at day 30 with respect to definitive therapy was as follows: 5.9%

(2/34) for those continuing to receive a BLBLI and 9.4% (3/32)

for those whose regimen was changed to a carbapenem (P 5 .6,

Fisher test); 2 of 6 patients (33.3%) whose treatment was

changed to another antimicrobial died. For patients empirically

treated with carbapenems who continued with carbapenem as

their definitive therapy, mortality was 16.7% (5/30 patients)

(P . .1 for comparison with previous groups); 1 patient whose

therapy changed to a fluoroquinolone died.

We calculated a propensity score for receiving empirical

therapy with a carbapenem by constructing a nonparsimonious

model using logistic regression. From the crude comparison

results of patients empirically treated with BLBLI and carbape-

nems (Table 2), the following variables were introduced into the

model: age, sex, Charlson index, nosocomial acquisition, Pitt

score, neutropenia, cancer, diabetes mellitus, urinary tract dis-

ease, chronic renal insufficiency, source, and presentation with

severe sepsis or shock. The model showed a P value of .53 for

the Hosmer-Lemeshow goodness-of-fit test and an area under

the receiver operating characteristic curve of 0.80, showing good

Table 2. Characteristics of Patients With Bloodstream Infections (BSIs) Caused by Extended-Spectrum b-Lactamase–Producing
Escherichia coli, According to Therapya

Empirical Therapy Cohort Definitive Therapy Cohort

Characteristic BLBLI (n 5 72) Carbapenem (n 5 31) P BLBLI (n 5 54) Carbapenem (n 5 120) P

Age, median y (IQR) 69 (59–80) 60 (52–78) .1b 67 (56–83) 70 (55–78) .3b

Male sex 29 (40.3) 11 (35.5) .6 34 (63) 70 (58.3) .5

Nosocomial acquisition 26 (36.1) 24 (77.4) ,.001 18 (33.3) 67 (55.8) .006

Charlson index, median, (IQR) 2 (1–5) 2 (1–5) .6b 2.5 (1–5) 3 (1–5) .5b

Cancer 21 (31.9) 11 (35.5) .7 15 (27.8) 43 (35.8) .2

Immunosuppression 5 (6.9) 5 (16.1) .1c 3 (5.6) 15 (12.5) .1

Neutropenia 2 (2.8) 3 (9.7) .1c 0 7 (5.8) .1c

Urinary or biliary tract as source 52 (72.2) 18 (58.1) .1 42 (77.8) 79 (65.8) .1

ICU admission 7 (9.9) 2 (6.7) .7c 4 (7.4) 18 (15.4) .1

Severe sepsis or shock at presentation 14 (19.4) 9 (29.0) .2 8 (14.8) 32 (26.7) .08

Pitt score, median (IQR) 1 (0–2) 1 (0–2) .7b 1 (0–2) 1 (1–2) .04b

CTX-M enzyme 57 (80.3) 25 (86.2) .4 43 (82.7) 95 (81.2) .8

Definitive therapy

Carbapenem 32 (44.4) 30 (93.7) ,.001 . . .

BLBLI 34d (47.2) 0 ,.001 . . .

Empirical therapy

Carbapenem . . . 0 30 (25) ,.001

BLBLI . . . 45d (83.3) 38 (31.7) ,.001

Cephalosporins . . . 7 (13) 39 (32.5) .006

Fluoroquinolones . . . 2 (3.7) 13 (10.8) .1c

Appropriate empirical therapy . . . 34 (63) 64 (53.3) .2

Mortality, no. of deaths

Day 7 2 (2.8) 3 (9.7) .1c 1 (1.9) 5 (4.2) .6c

Day 14 7 (9.7) 5 (16.1) .3 3 (5.6) 14 (11.7) .2

Day 30 7 (9.7) 6 (19.4) .1 5 (9.3) 20 (16.7) .1

Hospital stay after BSI , median (IQR), d 12 (8–28) 13 (9–25) .7b 13 (8–22) 13 (10–25) .04b

a Except where otherwise specified, data represent No. (%) of patients. P values were calculated by v2 test, except where otherwise specified. BLBLI, b-lactam/
b-lactamase inhibitor association; ICU, intensive care unit; IQR, interquartile range.
b Mann-Whitney test.
c Fisher test.
d The number of patients empirically treated with BLBLI are different in both cohorts because empirical therapy with these drugs was inappropriate in 11 patients in
the Definitive Therapy Cohort, who thus could not be included in the Empirical Therapy Cohort.
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predictive ability. After adjustment for the propensity score in

the Cox regression model to evaluate an association with mor-

tality, empirical therapy with BLBLI showed a hazard ratio (HR)

of 1.14 (95% confidence interval [CI], .29–4.40; P 5 .84).

Because the crude analysis revealed several variables associated

with mortality—namely, source other than biliary or urinary

tract, Pitt score, and presentation with severe sepsis or septic

shock (data not shown)—several Cox regression models were

performed, including propensity score plus combinations of

pairs of those variables. Because there were only 13 deaths,

a comprehensive model including all variables could not be

performed. The adjusted HRs (95% CI) for empirical therapy

with BLBLI in the different models ranged from 0.93 (.25–3.51)

to 1.27 (.30–5.35), with P values between .73 and .93. The

inclusion of definitive therapy with BLBLI or carbapenem did

not alter the results.

The median postbacteremia hospital stay was 12 days (in-

terquartile range [IQR], 8–27) and 13 days (IQR, 9–22) days for

patients who received empirical therapy with BLBLI or carba-

penems, respectively (P 5 .8, log-rank test). Empirical therapy

with BLBLI with respect to carbapenems showed no association

with increased length of stay in survivors after controlling for the

propensity score (HR, 1.07; 95% CI, .35–3.02; P 5 .9).

Definitive Therapy Cohort
Overall 174 patients were included in the DTC; 54 received

definitive therapy with a BLBLI (36 AMC, 18 PTZ), and 120

received carbapenem (imipenem in 84, meropenem in 16, er-

tapenem in 20). The dosage regimens were similar to those

specified for the ETC. The characteristics of patients by treat-

ment received are shown in Table 2. The most frequent ESBLs

produced by the isolates were CTX-M-14 (93 isolates, 53.4%),

SHV-12 (16%), and CTX-M-15 (13.7%); there were similar

distributions for those treated with BLBLI and carbapenems.

Mortality rates for patients receiving definitive therapy with

BLBLI versus carbapenem were 1.9% versus 4.2% (day 7), 5.6%

versus 11.7% (day 14), and 9.3% vs 16.7% (day 30), respectively

(P . .2 by v2test for all comparisons; P 5 .4 by log-rank test).

Ten patients received sequential therapy with oral AMC (none

died); the treatment of 4 patients was scaled back from imipe-

nem or meropenem to ertapenem (none died).

Crude analysis showed that source other than urinary or

biliary tract, Pitt score, and presentation with severe sepsis or

shock were associated with increased mortality. In the multi-

variate analysis carried out with Cox regression, definitive therapy

with BLBLI or carbapenem showed no association with mortality

(Table 4). Themedian hospital stays after bacteremia were 13 days

(IQR, 8–22) and 15 days (IQR, 10–25) for patients receiving

definitive therapy with BLBLI or carbapenems, respectively

(P 5 .4, log-rank test). After controlling for other variables as-

sociated with increased length of stay (nosocomial acquisition,

source other than urinary or biliary tract, intensive care unit

admission, Charlson comorbidity index, and Pitt score), de-

finitive therapy with BLBLI showed no association with increased

length of stay in survivors (HR, 1.32; 95% CI, .91–1.90; P5.13).

DISCUSSION

For patients with BSI due to ESBL-EC, this study could not find

an association between empirical or definitive therapy using an

active BLBLI and increased mortality or length of stay in

Table 4. Cox Regression Analysis of Associations Between Different Variables and Mortality in the Definitive Therapy Cohort

Variable

Crude Analysis Adjusted Analysis

HR (95% CI) P HR (95% CI) P

Male sex 1.2 (.46–2.29) .9 . .

Agea 1.00 (.97–1.02) .9 . .

Nosocomial BSI 0.99 (.45–2.22) .9 . .

Charlson indexa 1.02 (.88–1.28) .7 . .

Neutropenia 1.78 (.88–13.32) .5 . .

High-risk sourceb 2.07 (.94–4.54) .06 . .

Pitt scorea 1.49 (1.26–1.78) ,.001 1.38 (1.12–1.70) .002

Severe sepsis or shockc 3.64 (1.66–7.99) .001 2.10 (.87–5.05) .09

Empirical therapy with BLBLI 0.56 (.18–1.73) .3 . .

Inappropriate empirical therapy 1.76 (.78–3.93) .1 . .

Definitive therapy with BLBLId 0.66 (.24–1.76) .4 0.76 (.28–2.07) .5

Abbreviations: BLBLI, b-lactam/b-lactamase inhibitor association; BSI, bloodstream infection; CI, confidence interval; HR, hazard ratio.
a Per unit.
b Other than urinary and biliary tract.
c At presentation.
d Reference: definitive therapy with carbapenem.
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pneumococcal disease from 21 hospitals in ten countries [8].

Institutional review board approval was obtained from all

sites in accordance with their local requirements. We

excluded patients who also had meningitis (59 patients) and

endocarditis (seven patients), those whose ICU status was

uncertain (nine patients) and those whose mental status was

not evaluated (three patients). Thus, 766 cases of radiologi-

cally-confirmed pneumonia associated with pneumococcal

bacteraemia were evaluated.

Patients were defined as ‘severely-ill’ for a PBS of >4, a

PSI of IV or V and a CURB-65 score ‡3 (Table 1). The modi-

fied-ATS score of 2 minor criteria or 1 major criterion was

considered to indicate ‘severely-ill’ (Table 1). The IDSA/ATS

guidelines of 3 minor criteria or 1 major criterion was con-

sidered to indicate ‘severely-ill’ (Table 1). Missing laboratory

parameter values were considered as normal values where

feasible. Twenty-seven patients did not have their age

recorded. To minimize biases from missing data, we also

assessed a subgroup of patients in whom there were no

missing values (n = 519) for any of the scoring systems. The

endpoints were 14-day and 30-day mortality.

Statistical analysis

We evaluated the sensitivity, specificity, positive predictive

value (PPV) and negative predictive value (NPV) as well as

the accuracy of classification of 14-day and 30-day mortality

for each SOI scoring system. We calculated the area under

the receiver-operating characteristic (ROC) curve for each

SOI scoring system; 95% confidence intervals were calculated

and a two-sided p-value of <0.05 was considered statistically

significant.

Results

Study sample

The number of patients varied for each score depending on

the number of parameters evaluable: PBS (766 patients),

modified-ATS criteria (766 patients), IDSA/ATS guidelines

(766 patients), CURB-65 and CRB-65 (744 patients) and PSI

(742 patients). Overall 739 patients were evaluable for all

scoring systems if normal values were substituted for missing

laboratory parameters. When patients with any missing

parameter were excluded, 519 patients were available for

evaluation.

Predictive accuracy

The PSI had the highest sensitivity (80.2%) whereas the PBS

had the highest specificity (91.3%) and positive predictive

value (PPV) (54.2%) (Table 2). All scoring systems had

respectable NPVs (over 90%) (Tables 2 and 3). Analyses of

only the 519 patients in whom all SOI parameters were

available gave similar results to those for the larger groups

in the case of each individual SOI score (Table 3).

Discriminatory power

The PBS had a significantly higher discriminatory power as

measured by ROC curve than any of the other scores

(four-way comparison, p <0.05, data not shown). There

was no significant difference in discriminatory power

TABLE 1. Calculation parameters of the PBS, modified-

ATS, CURB-65, CRB-65 and PSIa

Scoring
system Parameters used

Severe
illness
criteria Reference

PBS Fever (oral temperature) >4 [7]
£35!C or ‡40!C 2
35.1–36.0!C or 39.0–39.9!C 1
36.1–38.9!C 0

Hypotension 2
Acute hypotensive event with

drop in systolic blood pressure
>30 mmHg and diastolic blood
pressure >20 mmHg or Require-
ment for intravenous vasopressor
agents or Systolic blood pressure
<90 mmHg
Mechanical ventilation 2
Cardiac arrest 4
Mental status

Alert 0
Disoriented 1

Stuporous 2
Comatose 4

Modified-
ATS

Minor criteria 2 minor or
1 major

[9]
Systolic BP <90 mmHga

Multilobar involvement (>2 lobes)a

Pa02/Fi02 ratio (<250)a

Major criteria
Requirement for mechanical venti-
lationa

Septic shocka

IDSA/ATS Minor criteria Any major or
3 minor

[6]
Resp rate ‡30/mina

Pa02/Fi02 ratio £250a

Multilobar infiltratea

Confusion and/or disorientationa

Uraemia (BUN‡20 mg/dL)a

Leucopenia (WBC <4000 cells/
mm3)a

Thrombocytopenia(plate-
let<100 000cells/mm3)a

Hypothermia (£36!C)a

Hypotensiona

Major criteria
Requirement for mechanical venti-
lationa

Septic shocka

CURB-65 Confusiona ‡3 [3]
Urea (>7 mmol/L)a,
Respiratory rate (‡30/min)a,
Blood pressure (systolic <90 or
diastolica £60 mmHg, and
age ‡65 yearsa

CRB-65 As above without urea variable ‡3 [4]
PSI Uses 20 variables including age,

gender, co-morbidity, vital sign
abnormalities and several labora-
tory and radiographic parameters

IV or V [2]

aAll criteria are graded within 48 h before or on the day of first positive blood
culture. The highest point score during that time is recorded.

CMI Feldman et al. Severity of illness scores in bacteraemic pneumococcal pneumonia 851

Journal Compilation ª2009 European Society of Clinical Microbiology and Infectious Diseases, CMI, 15, 850–857
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•One question of interest is the MIC of the isolates and the BLBLI dosage. 

Stochastic models have shown a 99% probability of attaining the 
pharmacokinetic/pharmacodynamic target (time above the MIC, .50%) 
against ESBL producers by using 4500 mg/6 h when the MIC of the isolate 
is ≤ 8 mg/L, compared with a probability of only 57% when the MIC is 16 
mg/L

•A higher pharmacokinetic/pharmacodynamic target has been shown with 
PTZ using more frequent dosing (3375 mg/4 h) or extended infusions

•There are no similar studies for AMC, although our data would suggest that 
1200 mg/8 h, with each dose administered over a 1-hour period, is 
adequate for most patients.

•In deciding whether BLBLI can be used as empirical monotherapy, the 
susceptibility of local isolates to these compounds should be taken into 
account.

mercoledì 19 giugno 13



Discussione

3. Cosa succede nelle vie biliari ?
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Biliary Excretion of Antimicrobial Drugs
Karachalios, George;Charalabopoulos, Konstantinos
Chemotherapy; Apr 2002; 48, 6; ProQuest Central
pg. 280

Antibiotici arrivano alle vie biliari attraverso:
•escrezione biliare (ampicillina, pipera+tazo, 
tigeciclina, fluorchinoloni, cefalosp...)
•via ematica
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Cotrimoxazolo

•Raggiunge concentrazioni biliari 2-4 volte superiori, rispetto a quelle del 
plasma, quando assunto per os
•Scarsi dati sull’attività sugli anaerobi (Bacteroides spp)
•Dati di efficacia sul trattamento delle colangiti ricorrenti
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