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Acute pancreatitis is an acute abdominal condition which
s self-limiting and uncomplicated in most cases of edematous
ancreatitis. About 15%–30% of the cases develop more se-
ere disease, leading to severe acute necrotic pancreatitis.[ 1–4 ] 

evere acute necrotizing pancreatitis is characterized by high
ortality due to a fulminant inflammatory process early in

he course of the disease and the development of pancreatic
nd extra-pancreatic necrosis, infection, and multisystem or-
an failure (MOF) at a later stage.[ 5 ] The characterization of
hese pathways has improved the understanding of the dis-
ase, leading to the identification of potential molecular tar-
ets, including the mechanisms of calcium signaling and aci-
ar cell injury/death. Additionally, the protective role of the
nfolded protein response and the toxic role of unsaturated
atty acids and has possible therapeutic implications. Further
esearch, however, is needed to translate these insights into
linical benefits.[ 6 ] Despite these achievements, the outcome
f severe acute necrotizing pancreatitis has not improved sig-
ificantly over the past years.[ 2 ] Among other serious intra-
bdominal infections, pancreatic infection complicating severe
cute pancreatitis frequently poses a challenge in the intensive
are unit (ICU) setting.[ 7 ] 

For this group of patients, multidisciplinary and well-
rganized management is crucial, including close monitoring,
ppropriate use of imaging, proper fluid resuscitation, and use
f antibiotics, nutritional and organ support. Additionally, the
ppropriate type and timing of endoscopic procedures, radiolog-
cal interventions, and surgical interventions are critical. [8] Sur-
ical and interventional endoscopic source control are crucial
nd are both therapeutic and diagnostic. These interventions
ay include debridement of necrotic tissues (including transgas-

ric necrosectomy), drainage of abscesses, control of the source
f infection, restoration of anatomy and function, and, although
82
ion defines specific phenotypes of patients with intra-abdominal infection based
et (community-acquired, early onset, or late-onset hospital-acquired), (2) pres-
d or diffuse peritonitis, and (3) severity of disease expression (infection, sepsis,
n system demonstrated reliable risk stratification in intensive care unit (ICU)

ection. This study aimed to describe the epidemiology of ICU patients with pan-
lationship between the components of the AbSeS -classification and mortality. 

analysis of an international observational study ( “AbSeS ”) investigating ICU
fection. Only patients with pancreatic infection were included in this analysis
s ICU mortality within 28 days of observation for patients discharged earlier
mortality were assessed using logistic regression analysis and reported as odds
terval (CI). 

as 35.2% ( n = 58). The independent risk factors for mortality included older
1 P = 0.023), localized peritonitis (OR = 4.4, 95% CI: 1.4 to 13.9 P = 0.011), and
at day 7 (OR = 9.5, 95% CI: 3.8 to 23.9, P < 0.001) or after the implementation
ventions within the first week (OR = 4.0, 95% CI: 1.3 to 12.2, P = 0.013) . Gram-
ently isolated ( n = 58, 49.2%) without clinically relevant differences in microbial
on-survivors. 

on, a challenging source/damage control and ongoing pancreatic inflammation
utors to an unfavorable short-term outcome. In this limited series, essentials of
he setting of infection onset, diffuse peritonitis, and severity of disease expres-
 increased mortality risk. 

270345 

nfrequently performed, abdominal cleansing and irrigation. Of-
en several surgical interventions are required at different stages
f the disease.[ 9 , 10 ] 

While a dysregulated immune response, together with hemo-
ynamic and coagulation abnormalities, may lead to early on-
et organ failure (within 24–72 h), a second deterioration phase
ay be triggered by bacterial or fungal superinfection of the
ecrotic tissue (i.e., infected pancreatic necrosis), and may, to-
ether with exacerbation of the pre-existing inflammation, re-
ult in late-onset organ failure (beyond 2 weeks).[ 2 , 11 ] Infec-
ion may be suspected in patients with a new, otherwise un-
xplained fever, (peri)pancreatic gas on imaging, bacteremia
r candidemia in addition to worsening or persistent leukocy-
osis and other inflammatory parameters, and overall clinical
eterioration.[ 8 , 12 ] Bacterial superinfections occur in 10%–50%
f patients with pancreatic necrosis.[ 13–16 ] Compared with sterile
ecrosis of the pancreas, pancreatic infection has a much worse
rognosis, with mortality rates between 30% and 70%.[ 8 , 17–25 ] 

As in any intra-abdominal infection, the microorganisms in-
olved include a broad spectrum of Gram-positive and Gram-
egative bacteria, as well as anaerobic bacteria and in pan-
reatic infection fungi. Multidrug-resistant (MDR) bacteria are
ore commonly observed in patients with recent exposure to

road-spectrum antibiotics, underlying medical conditions, and
rior hospitalization for more than 5 days.[ 10 , 26 ] In addition to
atient-related factors, the risk of infection with MDR pathogens
iffers by the geographical region, local (in-hospital) ecology,
nd timing of appearance – depending on the disease severity
nd the intervention methods.[ 10 , 27 ] 

Given the broad spectrum of presentation, the appropriate
lassification of intra-abdominal infection and sepsis has long
een debated. The international AbSeS study aimed to demon-
trate the relationship between a risk classification tool and mor-
ality, independent of the type of intra-abdominal infection.[ 7 ] 

he classification is based on three generic features of infec-
ion leading to specific clinical phenotypes of intra-abdominal

http://www.ClinicalTrials.gov
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nfection. These features include (1) the setting of infection ac-
uisition defined as either community, healthcare-associated, or
arly onset hospital-acquired (i.e., ≤ 7 days of hospital admis-
ion), or late-onset hospital-acquired infection ( > 7 days); (2) the
bsence or presence of anatomical barrier disruption, resulting
ither in localized or diffuse peritonitis;[ 7 , 28 ] and (3) the severity
f the disease manifestation, defined according to the Sepsis-3
riteria (i.e., infection, sepsis, or septic shock).[ 29 ] The compo-
ents of the AbSeS -classification were independently associated
ith mortality in the entire cohort, including all patients with

ntra-abdominal infection in the ICU and in the subgroup of pa-
ients with secondary peritonitis.[ 7 , 30 ] 

Although the AbSeS -classification allowed adequate risk ad-
ustment of different types of intra-abdominal infections, such
s secondary peritonitis, its risk prediction value in other spe-
ific types of intra-abdominal infections remains uncertain. We
imed to assess the predictive value of the components of the
bSeS- classification in ICU patients with pancreatic infection.
herefore, the aim of this study was to assess risk factors for
ortality in a subset of critically ill patients with pancreatic in-

ection using the AbSeS risk classification. 

ethods 

tudy design 

This is a secondary analysis of data from the AbSeS study: a
ultinational observational cohort study of ICU patients with

ntra-abdominal infection.[ 7 ] The AbSeS cohort included 2621
atients from 309 ICUs in 42 countries. For the present study,
nly patients with pancreatic infection were considered ( n = 165,
igure 1 ). Approval was granted by established national, re-
ional, or local institutional review boards. The study is reg-
stered at ClinicalTrials.gov (NCT03270345). More detailed de-
criptions of inclusion and exclusion criteria, definitions, meth-
ds, and collection of data are described elsewhere.[ 7 ] 

ariables and definitions 

Pancreatic infection was defined according to the Interna-
ional Sepsis Forum Consensus Conference on Definitions of In-
ection in the Intensive Care Unit.[ 31 ] Patients were eligible for
nclusion if they had (1) microbiologically confirmed pancre-
tic infection (i.e., positive cultures directly from the pancreas
r the surrounding structures by percutaneous aspiration or di-
ect visualization and culture at the time of surgery or from the
Figure 1. Included study population of pancreatic in

83
loodstream), (2) probable infected pancreatitis (i.e., the pres-
nce of surgical or radiographic evidence of an abnormal collec-
ion of an inflammatory focus within the substance of the pan-
reas or the surrounding structures with a positive Gram stain
rom the pancreatic collection without evidence from culture),
r (3) possible infected pancreatitis (i.e., radiographic or direct
urgical inspection with evidence suggestive of pancreatic ab-
cess or other types of infection originating from the pancreas).

The following data were selected from the AbSeS database:
emographics (sex, age, and body mass index [BMI]), comor-
idities (cardiovascular disorders, chronic pulmonary disease,
eurologic disease, diabetes, acquired immunodeficiency syn-
rome [AIDS], liver disease, chronic renal failure, immunosup-
ression, malnutrition, and obesity), lifestyle risk factors (to-
acco, drug, and alcohol abuse), risk factors for MDR pathogens
nursing home resident, out-of-hospital parenteral/nutrition or
ascular access, chronic dialysis, recent hospitalization, and an-
ibiotics use in the past 6 months), and components of the AbSeS -
lassification as mentioned above. 

The severity of acute illness was assessed using the Simplified
cute Physiology Score (SAPS II score) at the time of ICU admis-
ion [ 32 ] and the Sequential Organ Failure Assessment (SOFA
core) at the time of diagnosis.[ 33 ] The AbSeS protocol included
 source control evaluation on day 7. Source control failure was
efined as either the presence of persistent inflammation or the
eed for an additional intervention following the initial source
ontrol approach. However, source control evaluation is chal-
enging in pancreatic infection. Persistent inflammation may be
 sign of ongoing pancreatitis, although the infection is well-
ontrolled. Additionally, recurrent interventions may be a strat-
gy of damage control in acute infected pancreatitis as removal
f necrotic material is often not done in a single procedure and
an, therefore, not be used as a proxy of source control fail-
re. Consequently, we decided to keep the clinical evaluation
n day 7 in the study analysis but did not define it as either
uccessful or failed source control. The clinical evaluation on
ay 7 was then categorized as “stable , ” “unstable as evidenced by

ersistent signs of inflammation , ” or “unstable with need for recur-

ent interventions . ” In this evaluation, having “persistent signs of

nflammation ” may reflect either source control failure or ongo-
ng pancreatitis. Likewise, the “need for recurrent interventions ”
ay reflect either source control failure or a complicated case
ith the need for a stepwise damage control strategy. For pa-

ients who died before day 7, the source control evaluation was
arried out on the last day alive. 
fection based on the total AbSeS study cohort. 

http://www.ClinicalTrials.gov
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Outcome data included ICU length of stay and ICU mortal-
ty within 28 days of observation for patients discharged earlier
rom the ICU. 

To assess microbial etiology and cultures derived from intra-
perative sampling, trans-abdominal fine-needle aspiration, ab-
ominal drains ( ≤ 24 h post-surgery), and blood cultures were
onsidered. The basic empiric antimicrobial coverage (target-
ng Gram-positive, Gram-negative or anaerobic bacteria, and
ungi) was evaluated. EUCAST breakpoints are used as an-
imicrobial resistance thresholds.[ 34 ] Antimicrobial resistance
as defined as extended-spectrum beta-lactamase production

ESBL), carbapenem-resistance, and fluoroquinolone-resistance
n Gram-negative microorganisms [ 35 ] and methicillin-resistance
or Staphylococcus aureus (MRSA) or vancomycin-resistance in
nterococci (VRE) for Gram-positive bacteria. 

tatistical analyses 

Continuous variables were described with median values and
5th to 75th percentiles (interquartile range [IQR]), and fre-
uency and percentage (%) were used to describe categorical
ariables. The Mann–Whitney U test was used for comparisons
etween continuous variables, and the chi-squared or Fisher’s
xact tests were used to compare categorical variables. 

Logistic regression analysis was performed to assess relation-
hips with mortality. The following variables were considered in
he model (irrespective of their relationship in univariate analy-
is): demographics, comorbidities, day-7 clinical evaluation, and
lements of the AbSeS- classification (i.e., setting of infection ac-
uisition, anatomical disruption, and the severity of disease ex-
ression). Feature selection was performed using the stepwise
pproach to remove covariates with P > 0.15. The final model
ontained, preferably, a maximum of one independent covari-
te per ten outcome events (dead). Results are reported as odds
atio (OR) and 95% confidence interval (CI). The SOFA score
as not considered as it substantially overlaps with the severity
f disease expression in the AbSeS- classification. Survival analy-
is of patients according to source control outcome was assessed
sing the Kaplan–Meier method, and the log-rank test was used
o compare the survival curves. Statistical significance was de-
ned as P < 0.05. Statistical analyses were performed using SPSS
tatistics version 28, and all tests were two-tailed. 

esults 

escription of the cohort 

The study included 165 patients with pancreatic infection,
ith a mean age of 58 years. Samples for microbiological anal-
sis were taken in 118 cases, with positive cultures in 89 pa-
ients (75.4%), hence considered proven cases of pancreatic
nfection (53.9%). Other cases were considered possible pan-
reatic necrosis ( n = 76, 46.1%) as no microbiological samples
ere taken ( n = 47, 28.5%) or results of Gram-staining were not

eported ( n = 29, 17.6%). For patients who had their microbi-
logical samples taken ( n = 118), Gram-negative bacteria were
ost frequently isolated ( n = 58, 49.2%): Enterobacterales were

solated in 50 patients (42.4%) and non-fermenting bacteria in
3 patients (11.0%). Gram-positive bacteria were isolated in 34
84
atients (28.8%), with enterococci being the most prevalent ( E.

aecalis: n = 13, 11.0%; E. faecium: n = 8, 6.8%). Anaerobic bac-
eria were isolated in 18 patients (15.3%) and Candida spp. in
6 patients (13.6%). MDR organisms were isolated in seven pa-
ients (5.9%). 

The overall mortality was 35.2% ( n = 58). Table 1 summarizes
atients’ characteristics for survivors and non-survivors. Over-
ll, underlying conditions and lifestyle risk factors were more
requent in the non-survivor group. Non-survivors were older,
ad higher SOFA scores, and experienced more septic shock
ompared to survivors. Peritonitis (either localized or diffuse)
nd failure of source control were more common among non-
urvivors. The non-survivors presented more commonly with
ate-onset hospital-acquired infection. No difference between
he groups was observed regarding the ICU length of stay. No
linically relevant differences in microbial etiology were ob-
erved between survivors and non-survivors. 

ource control approaches 

Data on source control are reported in Table 2 . Source control
nterventions were performed in 138 patients (83.6%), includ-
ng drainage ( n = 119, 72.1%), decompressive surgery ( n = 10,
.1%), or restoration of anatomy and function ( n = 42, 25.5%).
rainage consisted of either open surgical drainage ( n = 96), la-
aroscopic drainage ( n = 3), peritoneal lavage ( n = 36), percuta-
eous drains ( n = 25), or debridement of necrosis ( n = 22). In cer-
ain cases, a combination of interventions was applied. 

linical evaluation on day 7 

On day 7, 81 cases (49.1%) were considered “stable, ” 56
ases had persistent signs of inflammation (33.9%), and mul-
iple source/damage control interventions were performed in
8 cases (17.0%). Reasons for re-intervention included leakage
 n = 14), obstruction ( n = 3), abdominal compartment syndrome
 n = 2), bleeding ( n = 4), ischemia/necrosis ( n = 4), explorative la-
arotomy for persistent inflammation ( n = 2), or others ( n = 2). 

ndependent relationships with mortality 

The objective of the logistic regression analysis was to as-
ess relationships between the AbSeS -classification and mortal-
ty, alongside other risk factors for death. For that reason, we
lanned to “force ” the AbSeS -classification components in the
odel irrespective of its relationship with the outcome. Due

o the limited number of deceased patients ( n = 58), however,
he final logistic regression model could not contain more than
ix independent covariates. The setting of the infection onset
ad no association with mortality. Therefore, this component
f the AbSeS -classification was excluded from the model. The
nal model of the logistic regression analysis identified local-

zed peritonitis, older age, and a clinical evaluation on day 7,
ndicating persistent inflammation or the need for repeated in-
erventions for source/damage control as independent risk fac-
ors for death in critically ill patients with infected pancreatitis
 Table 3 ). Other parameters, such as microbial etiology, comor-
idities, and lifestyle risk factors, were not associated with mor-
ality and were excluded ( P > 0.15). 
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Table 1 

Characteristics of ICU patients with pancreatic infection according to survival status. 

Characteristic Survivors ( n = 107) Non-survivors ( n = 58) P -value 

Demographics 
Age (years) 55 (41–69) 62 (53–74) 0.018 
Sex, male 73/106 (68.2) 35/57 (61.4) 0.380 

Type of ICU admission 0.556 
Medical 56 (53.8) 27 (47.4) 
Surgical, non-emergency 10 (9.6) 8 (14) 
Surgical, emergency 38 (36.5) 22 (38.6) 

ICU stay (days) 15 (5–25) 16 (6–27) 0.717 
Underlying conditions 

Chronic pulmonary disease 12 (11.2) 3 (5.2) 0.197 
Malignancy 8 (7.5) 4 (6.9) > 0.999 
Neurologic disease 2 (1.9) 4 (6.9) 0.186 
Peptic ulcer disease 7 (6.5) 4 (6.9) > 0.999 
Liver disease 4 (3.7) 5 (8.6) 0.280 
Chronic renal failure 5 (4.7) 4 (6.9) 0.721 
Myocardial infarction 5 (4.7) 7 (12.1) 0.115 

Chronic heart failure NA 
Congestive heart failure 1 (0.9) 3 (5.2) 
Heart failure 0 3 (5.2) 
Peripheral vascular disease 4 (3.7) 2 (3.4) > 0.999 
Diabetes mellitus 22 (20.6) 15 (25.9) 0.436 
Immunosuppression 6 (5.6) 4 (6.9) 0.740 

Lifestyle risk factors 
Malnutrition (body mass index < 20 kg/m2 ) 3 (2.8) 4 (6.9) 0.213 
Obesity (body mass index ≥ 30 kg/m2 ) 34 (31.8) 20 (34.5) 0.723 
Tobacco use ( > 20 pack years) 18 (16.8) 9 (15.5) 0.829 
Alcohol abuse ( > 10 g alcohol/day) 27 (25.2) 11 (19.0) 0.361 

Severity of acute illness 
SAPS II score at the time of ICU admission 52 (39–60) 53 (40–65) 0.324 
SOFA score at diagnosis 6.1 (4–8) 8.7 (5.8–12) < 0.001 

AbSeS- classification 
Severity of disease expression < 0.001 

Infection without sepsis 6 (5.6) 2 (3.4) 
Sepsis 75 (70.1) 23 (39.7) 
Septic shock 26 (24.3) 33 (56.9) 

Anatomical disruption 0.014 
Not present 80 (74.8) 31 (53.4) 
Yes, with localized peritonitis 9 (8.4) 12 (20.7) 
Yes, with diffuse peritonitis 18 (16.8) 15 (25.9) 

Origin of infection onset 0.705 
Community-acquired infection 30 (28.0) 15 (25.9) 
Early onset hospital-acquired infection ( ≤ 7 days) 23 (21.5) 10 (17.2) 
Late-onset hospital-acquired infection ( ≥ 7 days) 54 (50.5) 33 (56.9) 
Empiric antibiotic therapy 73 (76.0) 46 (90.2) 0.038 

Continuous variables are presented as median (interquartile range). Categorical variables are presented as n (%). 
ICU: Intensive care unit; NA: Not applicable; SAPS: Simplified Acute Physiology Score; SOFA: Sequential Organ Failure Assessment. 

Table 2 

Source control characteristics and clinical outcomes at day 7. 

Items Survivors ( n = 107) Non-survivors ( n = 58) P -value 

Source control approach 
Initial source control applied 86 (80.4) 52 (89.7) 0.124 
All drainage 72 (67.3) 47 (81.0) 0.060 
Surgical drainage 57 (53.3) 39 (67.2) 0.082 
Laparoscopic drainage 0 3 (5.2) NA 
Peritoneal lavage 20 (18.7) 16 (27.6) 0.187 
Percutaneous drains 14 (13.1) 11 (19.0) 0.314 
Debridement of necrosis 17 (15.9) 5 (8.6) 0.190 
Decompressive surgery 9 (8.4) 1 (1.7) 0.101 
Restoration of anatomy and function 28 (26.2) 14 (24.1) 0.775 

Reasons for additional re-intervention 
Leakage 9 (8.4) 5 (8.6) > 0.999 
Obstruction 2 (1.9) 1 (1.7) > 0.999 
Abdominal compartment syndrome 1 (0.9) 1 (1.7) > 0.999 
Bleeding 1 (0.9) 3 (5.2) 0.125 
Ischemia/necrosis 3 (2.8) 1 (1.7) > 0.999 
Abscess 0 0 NA 
Explorative laparotomy for persistent inflammation 1 (0.9) 1 (1.7) > 0.999 
Other 0 (0.0) 2 (3.4) NA 

Clinical evaluation at day 7, outcomes < 0.001 
Stable 67 (62.6) 14 (24.1) 
Unstable, persistent signs of inflammation 24 (22.4) 32 (55.2) 
Unstable, additional intervention required following initial approach 16 (15.0) 12 (20.7) 

NA: not applicable. 
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Table 3 

Independent relationships with mortality in critically ill patients with pancreatic infection. 

Risk factor OR 95%CI P- value 

Age (years increase) 1.0 1.0 to 1.1 0.023 
Clinical evaluation on day 7 of the pancreatic infection process 

Stable Reference 
Unstable, persistent signs of inflammation 9.5 3.8 to 23.9 < 0.001 
Unstable, additional intervention required following the initial approach 4.0 1.3 to 12.2 0.013 

Anatomical disruption 
Not present Reference 
Localized peritonitis 4.4 1.4 to 13.9 0.011 
Diffuse peritonitis 1.8 0.7 to 4.6 0.201 

Severity of disease expression 
Infection Reference 
Sepsis 0.5 0.1 to 3.5 0.454 
Septic shock 2.4 0.3 to 18.8 0.395 

CI: confidence interval; OR: odds ratio. 

Figure 2. Survival curves according to clinical status at day 7 in critically ill 
patients with pancreatic infection. The green line represents a stable clinical sta- 
tus (i.e., without overt intra-abdominal inflammation or the need for additional 
interventions for either source control or damage control). These patients had 
a median age of 59 years (44–72). In this group, 58 patients had no anatomi- 
cal barrier disruption (71.6%), 10 had localized peritonitis (12.3%), and 13 had 
diffuse peritonitis (16.0%). The orange line represents the need for additional 
intervention following the initial approach. These patients had a median age of 
60 years (46–71). In this group, 16 patients had no anatomical barrier disrup- 
tion (57.1%), 3 had localized peritonitis (10.7%), and 9 had diffuse peritonitis 
(32.1%). The red line represents a condition with persistent signs of inflamma- 
tion. These patients had a median age of 59 years (48–75). In this group, 37 
patients had no anatomical barrier disruption (66.1%), 8 had localized peritoni- 
tis (14.3%), and 11 had diffuse peritonitis (19.6%). The P -value for the Log-rank 
test for differences between the curves was < 0.001. 
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Because of the significant relationship between the intermit-
ent evaluation on day 7 and the outcome, we further analyzed
he survival path stratified by the clinical status one week af-
er diagnosis. These unadjusted survival curves are shown in
igure 2 . The cumulative survival curve for a clinical condition
ith persistent signs of inflammation is significantly lower, with
verall higher mortality. 

iscussion 

This secondary analysis of the AbSeS study aimed to explore
he association between mortality and independent risk factors
n ICU patients with pancreatic infection. Our study is the first
o report the specific implementation of the AbSeS- classification
omponents for grading intra-abdominal infection in ICU pa-
86
ients with pancreatic infection. Mortality in ICU patients with
ancreatic infection was high (35.2%), significantly greater than
he overall mortality in the AbSeS cohort (i.e., 29.1%).[ 7 ] The
ain finding of this study is that older age, localized peritonitis,

nd unstable clinical condition on day 7 (either due to persis-
ent inflammation or the need for recurrent surgical interven-
ion) are independently associated with mortality. The AbSeS -
lassification components, with previously recognized risk fac-
ors, such as late-onset hospital-acquired infection, diffuse peri-
onitis, and sepsis or septic shock, appeared to have no predic-
ive value in this specific population. 

In infected pancreatitis, localized peritonitis was associated
ith mortality, whereas diffuse peritonitis was not. This obser-
ation is counterintuitive, and this may be because diffuse peri-
onitis is rare in the cohort. Pancreatic infection rarely results
n diffuse peritonitis being a retroperitoneal disease. The associ-
tion with localized peritonitis should also be interpreted with
aution as well due to the small numbers involved. A clinical
icture of diffuse peritonitis may trigger earlier surgical inter-
ention with a positive prognostic impact: studies have shown
hat delayed intervention is beneficial.[ 8 , 12 , 36–40 ] In this regard,
t is challenging to assess the timing of surgical intervention as
he onset of infection on top of a chronic inflammatory process
s impossible to determine. 

Based on the entire cohort of the AbSeS study, Blot et al.[ 7 ] 

dentified the following variables as independent risk factors
or mortality in intra-abdominal infections: higher SOFA scores,
iffuse peritonitis, sepsis and septic shock, older age, malnutri-
ion, diabetes mellitus, liver failure, and congestive heart fail-
re. With the exception of older age, these aspects reflect the
everity of the acute illness. In contrast, in the present study,
he severity of acute illness and chronic underlying conditions
id not prove to be significant determinants of mortality. Again,
he limited study power must be considered, as it is highly
ncommon for clinical aspects such as septic shock not to be
ssociated with an increased risk of mortality. This association
as also been reported by Zhu et al.[ 41 ] in the specific context of
atients with severe acute pancreatitis, albeit the outcome win-
ow of 24 h may have boosted the relative importance of septic
hock as a risk factor for death. 

These findings reiterate that adequate source control is the
ornerstone in the management of pancreatic infection in ICU
atients.[ 7 , 16 , 24 , 39 ] A minimally invasive step-up approach is
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referable, starting with the least invasive technique and grad-
ally escalating in case of treatment failure.[ 23 , 40 , 42 , 43 ] The
resent data indicate that recurrent interventions are associ-
ted with poor outcomes. However, this probably reflects com-
licated cases requiring multiple procedures in the pursuit of
amage control. Invasive procedures also carry a risk of super-
nfection and may worsen the prognosis in patients with sterile
ecrosis.[ 24 ] In pancreatic infections, the risk of superinfection
s inferior to the beneficial impact of source control – antimi-
robials as a single treatment appear to contribute less to infec-
ion control, primarily due to the persistence of infection in the
ecrotic tissues. 

Delaying an intervention in stable patients is commonly rec-
mmended to allow for the development of a fibrous wall
round the necrosis tissue.[ 8 , 12 , 36–40 ] This strategy is associated
ith fewer complications, such as iatrogenic intraoperative in-

ury, bleeding, postoperative septic and systemic inflammatory
esponse, and reduced mortality.[ 36 ] Earlier debridement is as-
ociated with higher mortality,[ 8 , 12 , 16 , 44 ] whereas longer delay
n intervention may imply overuse of antibiotics, leading to in-
reased incidence of resistant bacteria and the emergence of
ungi and other opportunistic microorganisms, all associated
ith prolonged ICU stay and increased mortality.[ 45–47 ] 

Contrary to our conclusion, other studies conclude that con-
ervative treatment with antibiotics as a single approach can re-
olve pancreatic infections and prevent the need for surgical in-
ervention [ 48–52 ] or even reduce the risk of mortality.[ 53 , 54 ] Few
ntibiotics (e.g., carbapenems, quinolones, and metronidazole)
re believed to penetrate sufficiently into the necrotic infected
ocus.[ 8 , 12 ] Tian et al.[ 55 ] suggested restricting the use of broad-
pectrum antibiotics and proposed more targeted drug adminis-
ration based on specimen collection. For most of our patients,
 conservative approach based on antimicrobials and organ
upport alone was probably not possible, given the high preva-
ence of sepsis or septic shock ( Table 1 ). 

Microbiologically, the spectrum of pathogenic microor-
anisms was generally monomicrobial, with a predominance
f Gram-negative bacteria (35.2%), consistent with previous
tudies.[ 7 , 10 , 55 ] While positive microbiology is as common as
n the entire AbSeS cohort (71.5% and 75.6%, respectively),
he AbSeS study reports a strikingly higher number of Gram-
egative bacteria (58.6%) from clinical samples. Noor et al.[ 56 ] 

laimed that there is a shift from Gram-negative to Gram-
ositive bacteria caused by the progression of pancreatitis and
he longer hospital stay. Interestingly, a low number of pa-
ients ( n = 7, 4.2%) had MDR bacteria. The overall prevalence
f antimicrobial resistance in the AbSeS study was higher
26.3%),[ 7 ] which may be explained by a high incidence of
osocomial infections, especially late-onset hospital-acquired
nfections in an exclusively ICU cohort.[ 55 ] Other studies also
escribed the rising emergence of MDR bacteria.[ 7 , 27 , 57 , 58 ] An
xplanation for the low MDR rate present in our cohort may
e the current policy of withholding the initial empiric broad-
pectrum antibiotics, despite ongoing inflammation and organ
ailure, until the most appropriate antimicrobial therapy is avail-
ble based on culture results later in the course of the dis-
ase, with a secondary deterioration due to documented or
robable infection. With this strategy, infection will develop
ithout prior antimicrobial selective pressure toward MDR
athogens. 
87
Infection of necrotic pancreatic tissue increases mortality and
he probability of MOF, which is also an important determinant
f death.[ 18 , 20 , 22 , 25 , 39 , 59–61 ] The co-existence of both complica-
ions has a synergistic effect that doubles the risk of death.[ 22 , 24 ] 

hese determinants and the need for ICU admission represent
he most severe forms of the disease.[ 62 ] As our cohort exclu-
ively contains ICU patients with pancreatic infection, they are
onsidered at high risk for extra-pancreatic complications.[ 5 , 55 ] 

As previously shown, age has a significant impact on mor-
ality in acute pancreatitis.[ 63 ] Similar to the study by Tian
t al.,[ 55 ] the mean age of patients in the non-survival group
as significantly higher than in the survival group. Compared

o the overall cohort of the AbSeS study, the mean age in the
resent cohort is significantly lower (66 years and 58 years, re-
pectively), indicating that acute pancreatitis in the ICU is asso-
iated with high mortality rates irrespective of age. 

First, per protocol, the AbSeS database only included pa-
ients with infection, making it impossible to assess the impact
f infection in a subset of patients with acute pancreatitis. Sec-
nd, some observations are counterintuitive, indicating that our
tudy might be underpowered. In fact, with only 58 deceased
atients, the number of covariates allowed in a logistic regres-
ion model to avoid overfitting is quite low. Therefore, larger
tudies are necessary to elucidate further the impact of the vari-
bles in the AbSeS- classification on mortality in ICU patients
ith pancreatic infection. Third, variables potentially influenc-

ng the outcome might not have been collected (e.g., the etiology
f pancreatitis and location and extent of necrosis).[ 64 ] Fourth,
o specific data were collected regarding the classification of
cute pancreatitis, according to the revised Atlanta classifica-
ion by Banks et al.[ 65 ] Yet, we assume that the included cases
ad severe pancreatic infections according to the definitions of
he study protocol. Fifth, acute pancreatitis is a complicated dis-
ase, as it involves triggering a severe inflammatory process,
istinguishing it from other intra-abdominal infections. There-
ore, these cases are more difficult to categorize or predict with
he AbSeS -classification, especially concerning the setting of the
nfection onset, where the majority are late complications: in
ontrast to secondary peritonitis, where the infection is part of
he disease process from the beginning. Furthermore, the timing
f surgical intervention as from infection onset proved impossi-
le as it is unclear when the case of acute pancreatitis became
omplicated with infection. Finally, as already outlined in the
ethods section, in infected pancreatitis, source control evalu-

tion on day 7 as per the AbSeS protocol proved unusable. 

onclusions 

Older age, localized peritonitis, and a clinical condition re-
ecting persistent inflammation at 7 days, as well as the need

or recurrent interventions within a week in pursuit of source
r damage control, were the strongest predictors of mortality
n critically ill patients with pancreatic infection. The AbSeS-

lassification system did not predict mortality in this sample of
atients. 
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ca Santa Gracia (Popayan): Mario Arias. 

Croatia : Op ća bolnica Dubrovnik (Dubrovnik): Anita
ukovic, Maja Vudrag; General Hospital Karlovac (Karlovac):
atija Belavic, Josip Zunic; Clinical Hospital Center Rijeka (Ri-

eka): Janja Kuharic, Irena Bozanic Kricka; University Hospi-
al Center of Zagreb (Zagreb): Ina Filipovic-Grcic, Boris Toma-
evic; University Hospital Center Sestre Milosrdnice (Zagreb):
elanija Obraz, Bruna Bodulica. 
Czech Republic : Nemocnice B ř eclav (B ř eclav): Martin

ohnal; University Hospital Brno (Brno): Jan Malaska, Milan
ratochvil; Municipal Hospital (Havirov): Igor Satinsky, Peter
chwarz; Hospital Karlovy Vary (Karlovy Vary): Zdenek Kos;
niversity Hospital Olomouc (Olomouc): Ladislav Blahut; Uni-
ersity Hospital of Ostrava (Ostrava): Jan Maca; Institute for
linical and Experimental Medicine (Prague): Marek Protus, Eva
ieslichová. 

Denmark : Odense University Hospital (Odense): Louise
ramstrup Nielsen, Birgitte Marianne Krogh. 

Ecuador : San Vicente de Paúl Hospital (Ibarra): Francisco Ri-
adeneira; Hospital Oncologico “Dr. Julio Villacreses Colmont ”
OLCA (Portoviejo): Freddy Morales, José Mora; Hospital Gen-
ral Puyo (Puyo): Alexandra Saraguro Orozco; Hospital de Es-
ecialidades “Eugenio Espejo ” (Quito): Diego Rolando Moro-
hoTutillo, Nelson Remache Vargas; Clinica La Merced (Quito):
stuardo Salgado Yepez; Hospital Militar (Quito): Boris Villam-
gua. 

Egypt : Kasr El AINI Hospital, Cairo University (Cairo): Adel
lsisi, Abdelraouf Fahmy. 

France : CHU Amiens (Amiens): Hervé Dupont; CHU Angers
Angers): Sigismond Lasocki; Hôpital Beaujon (Clichy): Cather-
ne Paugam-Burtz, Arnaud Foucrier; Centre Hospitalier Com-
iegne Noyon (Compiègne): Alexandru Nica, Geneviève Barjon;
entre Hospitalier de Lens (Lens): Jihad Mallat; Hôpital Edouard
erriot (Lyon): Guillaume Marcotte; Hôpital Nord (Marseille):
arc Leone, Gary Duclos; Clinique du Millénaire (Montpellier):

hilippe Burtin; CHU Bichat Claude Bernard (Paris): Philippe
ontravers, Enora Atchade; Groupe Hospitalier Paris Saint-

oseph (Paris): Yazine Mahjoub, Benoît Misset; Hôpital Bichat
Paris): Jean-François Timsit, Claire Dupuis; CHU de Rouen,
ôpital Charles Nicolle (Rouen): Benoît Veber; Centre Hospi-

alier Yves le Foll (Saint-Brieuc): Matthieu Debarre; Hôpitaux
niversitaires de Strasbourg, NHC – Nouvel Hôpital Civil (Stras-
ourg): Oliver Collange; Hôpitaux Universitaires de Strasbourg,
ôpital de Hautepierre (Strasbourg): Julien Pottecher, Stephane
ecketsweiler; Hôpital Cochin (Paris): Mélanie Fromentin, An-

oine Tesnière. 
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Germany : University Hospital Giessen (Giessen): Christian
och, Michael Sander; Universitätsklinikum Schleswig-Holstein
Kiel): Matthias Kott, Gunnar Elke; University Hospital of
eipzig (Leipzig): Hermann Wrigge, Philipp Simon. 

Greece : General Hospital of Agios Nikolaos (Agios Niko-
ados): Anthoula Chalkiadaki, Charalampos Tzanidakis; Dem-
critus University of Thrace (Alexandroupolis): Ioannis Pneu-
atikos, Eleni Sertaridou; Evangelismos Hospital (Athens):
afiria Mastora, Ioannis Pantazopoulos; Hippocrateion Gen-
ral Hospital of Athens (Athens): Metaxia Papanikolaou,
heonymfi Papavasilopoulou; General Hospital Laiko (Athens):
ohn Floros, Virginia Kolonia; University Hospital Attikon
Athens): George Dimopoulos, Chryssa Diakaki; General Hos-
ital Asklepieio Voulas (Athens): Michael Rallis, Alexandra
aridou; General Hospital G. Gennimatas (Athens): Alexan-
ros Kalogeromitros, Vasiliki Romanou; Konstantopouleio Hos-
ital (Athens): Charikleia Nikolaou, Katerina Kounougeri; Agioi
nargiroi General Oncological Hospital of Kifissia (Athens): Ev-
oxia Tsigou, Vasiliki Psallida; Red Cross Hospital (Athens):
iki Karampela, Konstantinos Mandragos; General Hospital
t George (Chania): Eftychia Kontoudaki, Alexandra Penther-
udaki; Thriassio General Hospital of Eleusis (Eleusis): Chris-
os Farazi-Chongouki, Agathi Karakosta; Giannitsa General
ospital (Giannitsa): Isaac Chouris, Vasiliki Radu; Univer-

ity Hospital Heraklion (Heraklion): Polychronis Malliotakis,
ofia Kokkini; Venizelio General Hospital of Heraklion (Her-
klion): Eliana Charalambous, Aikaterini Kyritsi; University
ospital of Ioannina (Ioannina): Vasilios Koulouras, Geor-
ios Papathanakos; General Hospital Kavala (Kavala): Eva
agky, Clairi Lampiri; Lamia General Hospital (Lamia): Fo-

ios Tsimpoukas, Ioannis Sarakatsanos; Agios Andrea’s Gen-
ral Hospital of Patras (Patras): Panagiotis Georgakopou-
os, Ifigeneia Ravani; Tzaneio General Hospital (Pireaus):
thanasios Prekates, Konstantinos Sakellaridis; General Hos-
ital of Pyrgos (Pyrgos Hleias): Christos Christopoulos, Efs-
ratia Vrettou; General Hospotal of Rethymnon (Rethymnon):
onstantinos Stokkos, Anastasia Pentari; Papageorgiou Hos-
ital (Thessaloniki): Kostoula Arvaniti, Kyriaki Marmanidou;
ippokration Hospial (Thessaloniki): Christina Kydona, Geor-
ios Tsoumaropoulos; G. Papanikolaou General Hospital (Thes-
aloniki): Militisa Bitzani, Paschalina Kontou; Agios Pavlos
ospital (Thessaloniki): Antonios Voudouris, Elli-Nikki, Flioni;
eneral Hospital of Thessaloniki G.Gennimatas (Thessaloniki):
lli Antypa, Eleftheria Chasou; Theagenio Anticancer Hospital
Thessaloniki): Souzana Anisoglou, Eirini Papageorgiou; Gen-
ral Hospital of Trikala (Trikala): Theoniki Paraforou, Agoritsa
sioka; Achillopoyleio General Hospital Volos (Volos): Antigoni
arathanou; Xanthi General Hospital (Xanthi): Aristeidis
akalos. 

India : CIMS Hospital (Ahmedabad): Bhagyesh Shah, Chi-
ag Thakkar; CHL Hospitals (Indore): Nikhilesh Jain; Sanjay
andhi Postgraduate Institute of Medical Sciences (SGPGIMS)

Lucknow): Mohan Gurjar, Arvind Baronia; Ruby Hall Clinic
Pune): Prachee Sathe, Shilpa Kulkarni; Jubilee Mission Medi-
al College & Research Institute (Thrissur): Cherish Paul, John
aul. 

Iran : Nemazi Hospital (Shiraz): Mansoor Masjedi; Anesthe-
iology and Critical Care Research Center, Shiraz University
f Medical Sciences (Shiraz): Reza Nikandish, Farid Zand; Shi-
az Trauma Hospital (Shiraz): Golnar Sabetian; Shohada Hos-
90
ital (Tabriz): Ata Mahmoodpoor; Masih Daneshvari Hospital
NRITLD) (Tehran): Seyed Mohammadreza Hashemian. 

Israel : Hadassah Hebrew University Medical Center
Jerusalem): Miklosh Bala. 

Italy : Cardarelli Ospedale (Campobasso): Romeo Flocco,
ergio Torrente; PinetaGrande Private Hospital (Castel
olturno): Vincenzo Pota; Arcispedale Sant’Anna (Ferrara):
avino Spadaro, Carlo Volta; University Hospital of Mod-
na (Modena): Massimo Girardis, Giulia Serafini; Ospedale
.Antonio (Padova): Sabrina Boraso, Ivo Tiberio; Azienda Os-
edaliera Universitaria Policlinico Paolo Giaccone (Palermo):
ndrea Cortegiani, Giovanni Misseri; Azienda Ospedaliero-
niversitaria di Parma (Parma): Maria Barbagallo, Davide
icolotti; Azienda Ospedaliero-Universitaria Pisana (Pisa):
rancesco Forfori, Francesco Corradi; Fondazione Policlinico
niversitario A.Gemelli IRCCS (Roma): Massimo Antonelli,
ennaro De Pascale; Regina Elena National Cancer Institute
f Rome (Roma): Lorella Pelagalli; Azienda Ospedaliero-
niversitaria Citta della Salute e della Scienza di Torino, Pre-

idio Ospedaliero Molinette (Torino): Luca Brazzi, Ferdinando
iorgio Vittone; Policlinico Universitario GB Rossi (Verona):
lessandro Russo, Davide Simion; University-Hospital of Foggia

Foggia): Antonella Cotoia, Gilda Cinnella. 
Jamaica : University Hospital of the West Indies (Kingston):

atrick Toppin, Roxanne Johnson-Jackson. 
Japan : Kameda General Hospital (Kamogawa): Yoshiro

ayashi, Ryohei Yamamoto; Japanese Red Cross Musashino
ospital (Tokyo): Hideto Yasuda, Yuki Kishihara; Okinawa Prec-

ural Chube Hospital (Uruma, Okinawa): Junji Shiotsuka. 
Mexico : UMAE Hospital Especialidades Antonio Fraga

ouret-Centro Medico Nacional La Raza IMSS (Mexico City):
uis Alejandro Sanchez-Hurtado, Brigitte Tejeda-Huezo; Hos-
ital Juárez de Mexico (Mexico City): Luis Gorordo; Instituto
acional de Cancerologia (Mexico City): Silvio A. Ñamendys-
ilva, Francisco J. Garcia-Guillen; Hospital general # 5 IMSS
Nogales, Sonora): Manuel Martinez; Hospital Regional de Alta
specialidad de la Península de Yucatán (Merida, Yacatan): Er-
ck Romero-Meja, Ever Colorado-Dominguez. 

Netherlands : Deventer Hospital (Deventer): Huub van den
ever, Karel Martijn Kalff; Medisch Spectrum Twente (En-

chede): Wytze Vermeijden, Alexander Daniel Cornet; Tjonger-
chans Hospital (Heerenveen): Oliver Beck, Nedim Cimic; Zuy-
erland Medisch Centrum (Heerlen): Tom Dormans, Laura Bor-
ans; Erasmus MC University Medical Center (Rotterdam):

an Bakker, Ditty Van Duijn; Elisabeth-TweeSteden Ziekenhuis
Tilburg): Gerrit Bosman, Piet Vos; University Medical Center
Utrecht): Dylan de Lange, Jozef Kesecioglu; Diakonessenhuis
Utrecht): Lenneke Haas. 

Oman : Khoula Hospital (Muscat): Akram Henein. 
Paraguay : Hospital Regional de Luque (Luque): Ariel M. Mi-

anda. 
Peru : Clínica Ricardo Palma (Lima): Luis Daniel Umezawa

akikado, Gonzalo Ernesto Gianella Malca; Victor Lazarte
chegaray Hospital (Trujillo): Abel Arroyo-Sanchez. 

Poland : Silesian Hospital Cieszyn (Cieszyn): Agnieszka
isiewska-Kaczur; Wojewodzki Szpital Zesoloby w Koninie

Konin): Frisch Akinyi; First Public Teaching Hospital (Lublin):
iroslaw Czuczwar; Szpital Wojewodzki w Opolu SPZOZ

Opole): Karolina Luczak; SPZZOZ w Ostrowi Mazowieck-
ej (Ostrow Mazowiecka): Wiktor Sulkowski; Poznan Univer-
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ity of Medical Sciences, Regional Hospital in Poznan (Poz-
an): Barbara Tamowicz, Adam Mikstacki; Centrum Medy-
zne (Poznan): Beata Swit, Bronis ł aw Baranowski; University
ospital (Poznan): Piotr Smuszkiewicz, Iwona Trojanowska;
SM im. J. Strusia (Poznan): Stanislaw Rzymski; Niepubliczny

ak ł ad Opieki Zdrowotnej Szpital w Puszczykowie im. prof.
tefana Tytusa D ąbrowskiego (Puszczykowo): Mariusz Sawin-
ki, Marta Trosiak; Infant Jesus Teaching Hospital of War-
aw Medical University (Warsaw): Malgorzata Mikaszewska-
okolewicz. 

Portugal : Hospital de Braga (Braga): Ricardo Alves, Dina
eal; Centro Hospitalar Algarve (Faro): Andriy Krystopchuk, Pe-
ro Muguel Hilario Mendonca; Centro Hospitalar Universit ário
isboa Central – Hospital Curry Cabral (Lisboa): Rui Antunes
ereira; Centro Hospitalar Universit ário Lisboa Norte – Hospital
e Santa Maria (Lisboa): Maria Raquel Lopes Marques de Car-
alho, Carlos Candeias; Hospital Pedro Hispano (Matosinhos):
lena Molinos, Amélia Ferreira; Centro Hospitalar Sao Joao –
erviço Medicina Intensiva – UCIPU (Porto): Guiomar Castro,
osé-Artur Paiva; Centro Hospitalar Sao Joao – Serviço Medic-
na Intensiva – UCIPG (Porto): José-Manuel Pereira; Centro Hos-
italar Sao Joao – Infectious Diseases ICU (Porto): Lurdes San-
os, Alcina Ferreira; Hospital do Litoral Alentejano (Santiago do
acém): Dulce Pascoalinho; São Bernardo – Centro Hospitalar
etubal (Setubal): Rosa Ribeiro, Guilherme Domingos; Hospital
ila Franca de Xira (Vila Franca de Xira): Pedro Gomes, David
ora; Centro Hospitalar de Trás-os-Montes e Alto Douro (Vila
eal): Rui Pedro Costa, Anabela Santos. 

Qatar : Hamad Medical Corporation (Doha): Ahmed Subhy
lsheikhly. 

Romania : Fundeni Clinical Institute (Bucharest): Dana
omescu, Mihai Popescu; Regional Institute of Oncology (lasi):
oana Grigoras, Emilia Patrascanu. 

Russian Federation : Krasnodar Regional Hospital #2
Krasnodar): Igor Zabolotskikh, Tatiana Musaeva; Krasnoyarsk
tate Medical University, Krasnoyarsk Regional Clinical Hospi-
al (Krasnoyarsk): Alexey Gritsan, Denis Gaigolnik; Vishnevsky
nstitute of Surgery (Moscow): Vladimir Kulabukhov; Privolzh-
kiy District Medical Center (Nizhniy Novgorod): Vladislav Bel-
kiy; Clinical Hospital # 4 (Perm): Nadezhda Zubareva, Maxim
ribulev. 

Saudi Arabia : International Medical Center (Jeddah):
hmed Abdelsalam, Ayman Aldarsani; King Faisal Specialist
ospital & Research Centre (Riyadh): Muhammad Al-Khalid;
SMMC (Riyadh): Ghaleb Almekhlafi, Yasser Mandourah. 

Serbia : Clinical Centre of Serbia (Belgrade): Bojan Jo-
anovic, Krstina Doklestic; Clinic for Digestive Surgery (Bel-
rade): Jelena Velickovic, Dejan Velickovic; Clinical Center Nis,
Nis): Radmilo Jankovic, Anita Vukovic; Oncology Institute of
ojvodina (Sremska Kamenica): Svetlana Skoric-Jokic, Dragana
adovanovic. 

South Africa : Charlotte Maxeke Johannesburg Academic
ospital (Johannesburg): Guy Richards, Ahmad Alli. 

Spain : Complejo Hospitalario Universitario de Albacete (Al-
acete): Maria del Carmen Cordoba Nielfa, Rafael Sánchez
niesta; Parc de Salut Mar (Barcelona): Adela Benítez-Cano
artínez, Carlos Garcia Bernedo; Hospital Delfos (Barcelona):

antiago Alberto Picos Gil; Vall d’Hebron University Hospital
Barcelona): Xavier Nuvials, Jordi Rello; Hospital Universitario
e Basurto (Bilbao): Joseba Gonzalez Garcia, Jose Manuel Gar-
91
ia Peña; Hospital General Universitario Santa Lucia (Carta-
ena): Roberto Jimenez, Luis Herrera; Hospital General Uni-
ersitari de Castelló (Castelló): Laura Galarza Barrachina, Ig-
acio Catalan Monzon; Hospital General Universitario de Ciu-
ad Real (Ciudad Real): Francisco Javier Redondo, Ruben Vil-
azala; Hospital Costa de la Luz (Huelva): Diego Fernando Matal-
ana Zapata, Isabel Maria Villa Lopez; Hospital Universitari de
ellvitge (L’Hospitalet de Llobregat): Gabriel Moreno-Gonzalez,
uan Carlos Lopez-Delgado; Hospital Universitario de Canarias
La Laguna): Jorge Solera Marin; Hospital Universitario Severo
choa (Léganes): Purificacion Sanchez-Zamora; Hospital Uni-
ersitari Arnau de Vilanova (Lleida): Montserrat Vallverdú Vi-
al; Hospital Quirón Campo de Gibraltar (Cádiz): Jesús Flo-
es González; Hospital Universitarion del Henares (Madrid):
rene Salinas, Cecilia Hermosa; Hospital Universitario La Paz
Madrid): Emilio Maseda; Hospital Clinico San Carlos (Madrid):
ernando Martinez-Sagasti, Sara Domingo-Marín; Central de la
efensa Gomez Ulla (Madrid): Johanna Abril Victorino; Hos-
ital 12 de Octubre (Madrid): Raquel Garcia-Alvarez, Pablo
ópez-Arcas Calleja; Hospital Universitario de Malaga (Malaga):
aria-Victoria de la Torre-Prados; CHU Ourense (Ourense):

ablo Vidal-Cortes, Lorena del Río-Carbajo; Complejo Hospita-
ario de Navarra (Pamplona): Javier Izura, Victoria Minguez;
ospital Universitari Mutua Terrassa (Terrassa): Josep Trenado
lvarez, Anna Parera Prous; Complejo Hospitalario de Toledo

Toledo): Daniel Paz; Hospital Verge de la Cinta (Tortosa): Fer-
an Roche-Campo; Hospital Clínico Universitario de Valencia
Valencia): Gerardo Aguilar, Javier Belda; Rio Hortega Uni-
ersity Hospital (Valladolid): Jesus Rico-Feijoo, Cesat Aldecoa;
ospital Clinico Universitario Lozano Blesa (Zaragoza): Begoña
alba-Etayo. 

Switzerland : Kantonsspital Frauenfeld (Frauenfeld): Martin
ang; Alexander Dullenkopf. 

Thailand : Faculty of Medicine Vajira Hospital, Navamin-
radhiraj University (Bangkok): Konlawij Trongtrakul; Anusang
htsomkasem. 

Turkey : Düzce University Hospital (Duzce): Türkay Akba ş;
nkara University School of Medicine (Ankara): Mustafa
ecmettin Unal, Menekse Ozcelik; Akdeniz University Medical
chool (Antalya): Ayca Gumus, Atilla Ramazanoglu; Trakya Uni-
ersity Medical Faculty (Edirne): Dilek Memis, Inal Mehmet; Is-
anbul University-Cerrahpasa, Cerrahpasa Medical School (Is-
anbul): Yalim Dikmen, Seval Urkmez; Haydarpa şa Numune
raining and Research Hospital (Istanbul): Asu Ozgultekin; Is-
anbul University Cerrahpasa Medical School Hospital (Istan-
ul): Oktay Demirkiran; Medipol Mega Hospitals Complex (Is-
anbul): Nesrin Ahu Aslan, Deniz Kizilaslan; Uludag Univer-
ity, School of Medicine (Nilüfer/Bursa): Ferda Kahveci, Nur-
an Ünlü; Elazig Training & Research Hospital (Elazig): Zeynep
zkan. 

United Kingdom : Aberdeen Royal Infirmary (Aberdeen):
allum Kaye, Jan Jansen; Antrim Area Hospital (Antrim):
rla O’Neill, Christopher Nutt; Barnet General Hospital, RFL
HS FT (Barnet): Rajeev Jha, Nicolas Hooker; Basingsoke &
orth Hampshire Hospital (Basingstoke): Irina Grecu, Christina
etridou; Royal Victoria Hospital (Belfast): Murali Shyamsun-
ar, Lia McNamee; Ulster Hospital (Belfast): John Trinder,
amantha Hagan; Belfast City Hospital (Belfast): Catriona Kelly,
onathon Silversides; Brighton and Sussex University Hospi-
als (Brighton): Casiano Barrera Groba, Owen Boyd; West
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uffolk Hospital NHS Foundation Trust (Bury St Edmunds):
aushik Bhowmick, Sally Humphreys; Cambridge University
ospitals NHS Foundation Trust and University of Cambridge

Cambridge): Charlotte Summers, Petra Polgarova; Western
ussex NHS Foundation Trust, St Richard’s Hospital (Chich-
ster, West Sussex): Michael Margarson, Justin Dickens; Colch-
ster General Hospital (Colchester): Suzanne Pearson, Elaine
hinery; Altnagelvin Hospital (Derry): Noel Hemmings, Sinead
’Kane; Ninewells Hospital (Dundee): Pauline Austin, Stephen
ole; Medway NHS Foundation Trust (Gillingham): Cather-

ne Plowright, Roberta Box; Queen Elizabeth University Hospi-
al (Glasgow): Christopher Wright, Lorna Young; Royal Surrey
ounty Hospital (Guildford): Ben Creagh-Brown, Laura Mon-
ague; Aintree University Hospital (Liverpool): Robert Parker;
en Morton; Guy’s and St Thomas Hospitals (London): Mar-

ies Ostermann, Julia Bilinska; University Hospital Lewisham
London): Bernd Oliver Rose, Rosie Reece-Anthony; St Georges
niversity Hospitals NHS Foundation Trust (London): Chris-

ine Ryan, Mark Hamilton; King’s College Hospital (London):
hilip Hopkins, Julia Wendon; Luton and Dunstable Hospi-
al (Luton): Giovanni Brescia, Nazia Ijaz; Maidstone and Tun-
ridge Wells NHS Trust Hospital (Maidstone): James Wood,
ichelle George; Prince Charles Hospital (Merthyr Tydfil):

iroska Toth-Tarsoly; Northumbria Specialist Emergency Care
ospital (Newcastle Upon Tyne): Bryan Yates, Maureen Arm-

trong; Royal Victoria Infirmary (Newcastle Upon Tyne): Car-
en Scott, Christine Boyd; Royal Gwent Hospital (Newport):
amas Szakmany, David Rees; Kings Mill Hospital (Notting-
am): Paul Pulak, Mandy Coggon; Royal Oldham Hospital (Old-
am): Bhaskar Saha, Linda Kent; Royal Glamorgan Hospital
Pontyclun): Bethan Gibson; Poole Hospital NHS FT (Poole):
ulie Camsooksai, Henrik Reschreiter; East Surrey Hospital
Redhill): Pat Morgan, Sivatharshini Sangaralingham; Con-
uest Hospital (St Leonards-on-sea): Alastair Lowe, Petr Von-
ras; Lister Hospital (Stevenage): Sunil Jamadarkhana, Carina
ruz; University Hospital of North Tees (Stockton-on-Tees):
akesh Bhandary; Sunderland Royal Hospital (Sunderland): Pe-

er Hersey, Julie Furneval; Musgrove Park Hospital (Taunton):
ichard Innes, Patricia Doble; Warwick Hospital (Warwick): Ben
ttwood, Penny Parsons; Watford General Hospital (Watford):
alerie Page, Xiaobei Zhao; Royal Hampshire County Hospital
Winchester): Irina Grecu, Julian Dalton. 

United Arab Emirates : Sheikh Khalifa Medical City (Abu
habi): Mohammed Hegazy, Yasser Awad. 

United States : Cleveland Clinic (Cleveland): Douglas Nay-
or, Amanda Naylor; Detroit Medical Center (Detroit): Sarah Lee;
niversity of South Alabama Medical Center (Mobile, AL): Sid-
ey Brevard, Noelle Davis. 
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