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EXECUTIVE SUMMARY.

Background & Objective: Significant changes in the management of acute pancreatitis have taken place
since the 2004 Pamplona Consensus Conference. The objective of these guidelines has been to revise and
update the previous 2004 guidelines in order to provide updated recommendations and standardize the
management of patients with acute pancreatitis that are treated in an Intensive Care Unit (ICU).
Participants: Spanish and international intensive medicine physicians, radiologists, surgeons,
gastroenterologists, emergency care physicians and other physicians involved in the treatment of acute
pancreatitis.

Levels of evidence and grades of recommendation: The GRADE system has been used to determine the
level of evidence and grade of recommendation.

Development of recommendations: The relevant literature published between 2004 and 2012 was
reviewed independently by several experts and 16 blocks of questions pertinent to management of acute
pancreatitis in an ICU were formulated. All the questions were discussed within the groups first and then a
draft of the guidelines was prepared. The draft was debated and then ratified first at the SEMICYUC
congress and then at the dedicated Consensus Conference.

Conclusions: A total of 82 recommendations for acute pancreatitis management in an ICU have been
presented. Of these, the 2012 determinant-based international multidisciplinary classification of acute
pancreatitis, new minimally-invasive approaches to management of necrotizing pancreatitis, and evolving
role of nutritional management are considered to be the most important recent developments.
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JUSTIFICATION OF THE CONSENSUS CONFERENCE.

Acute pancreatitis (AP) management has changed in recent years, thanks to a better understanding of
physiopathology, the improvement of therapeutic armamentarium in Intensive Care Units (*), advances in
nutritional support in acute pancreatitis (%), dynamic approaches of continuous extra renal replacement
techniques (TCRR — TCDE) (3, %), acknowledgement of the central role of pancreatic infection, and
improvements in surgical techniques (°, ®).

While the pathways for AP in an Intensive Care Unit (ICU) (') were published, the Committee realized that
many aspects of ICU management were suboptimal and out-of-date. In particular, the lack of uniformity in
applying the AP severity criteria is evident and that could be one the reasons for different mortality rates
between the studies. We also agree with Dr. Petrov and colleagues that the classification of AP should be
based on actual severity factors rather than predicted factors. The new international classification of AP
stresses the importance of defining the severity only on the basis of factors that determining the natural
course: (peri)pancreatic necrosis and organ failure (OF) ®).

Further, some of the recommendations of the Severe Acute Pancreatitis (SAP) Consensus Conference of
the Spanish Society of Intensive Medicine and Coronary Units - SEMICYUC 2004 (°) had changed, and other
emerging recommendations provided basis for the current revision and update of the guidelines. Taking
these arguments into account, the AP Pathways Study Group of the SEMICYUC initiated the update of
recommendations for AP patients hospitalized in an ICU.

The objective of this new project is to revise recommendations for management of AP in Intensive
Medicine.

METHODOLOGY AND DESIGN.
Panel Composition

Firstly, the "scientific support" of the Scientific Committee of the SEMICYUC was requested and
subsequently granted on 11 November 2011. Secondly, a call for panel members was issued by means of
an "invitation" addressed to all the members of the aforementioned HR group, both in Spain and in other
countries, to all the SEMICYUC members and doctors in the corresponding medical specialties, through the
Infectious Diseases Group (GTEI) and the Scientific Committee of the SEMICYUC. The "CC Group — 2012
PSAP Recommendations. GTEI-SEMICYUC “was formed during the Assembly of the XXII GTEI Meeting on
November 18, 2011 in Barcelona. Thirdly, the panel members were chosen from all the members of the
Spanish and foreign groups (Appendix 1).

General Description of the Process

The organizing committee for the new edition of the AP recommendations designed the project,
organization, the subcommittee (in multidisciplinary working groups composed of specialists in
Emergencies, Digestive Medicine, Radiology, General Surgery and Intensive Medicine), the reference terms
and the development of an adaptation plan and the writing up of the recommendations. In addition, the
Consensus Conference was presented with the collaboration of SEMICYUC at the XLVI National SEMICYUC
Congress held in Santander (Spain) in 2012. Lastly, an international meeting was held, in line with the
regulations of the Society, in order to officially present these recommendations in Madrid on 30th October,
2012.
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Function and Methodology of the Panel.

The group has decided to use the existing recommendations on the treatment of severe AP and adapt
them to the needs of the target population, using the GRADE method in adapting the ACCP (American
College of Chest Physicians)(*°) articles, due to their applicability and simplicity, although similar versions

exist (11' 12’ 13’ 14).

The GRADE classification system in adapting ACCP standards, enables us to issue recommendations in a
simple manner, on the basis of clinical trials, revisions and published meta-analyzes. For this purpose, this
system assesses the articles according to their impact, workload or the strength of the conclusions and the
quality of the underlying evidence. The GRADE system describes simple and transparent criteria for
classifying studies or randomized trials. These criteria are based on the clarity of the methodology and the
coherence with current methodological approaches to the classification process.

The GRADE method (Table 1) classifies the recommendations according to:
Grades of recommendation. According to the balance between benefits, risks, costs and potential
workloads:

1. Grade 1: Strong recommendation, or

2. Grade 2: Weak recommendation.

3. No grade: There is no recommendation in this regard.
Quality of evidence. The system classifies the quality of the evidence in accordance with the factors that
include study design, the consistency of the results, and the availability of evidence, as follows:

A. Evidence A: Higher,

B. Evidence B: moderate, or

C. Evidence C: low.

Revision and Analysis of the Literature

Electronic search in MEDLINE, SCOPUS and EMBASE from 2004 to September 2012 of the literature
regarding “severe acute pancreatitis” and everything related to the questions that had been posed.

Development of the Consensus Based on the Evidence

The working group decides to use the 2004 Pamplona Recommendations on the treatment of severe acute
pancreatitis and update them to 2012 by using the GRADE method.

Revision Dates

A. First phase.

a. Beginning: Monday 6 February 2012. Documents were sent for revision to each member of
the group by email, and the final wording was the responsibility of the panel supported by
the Coordinator.

b. This revision was subsequently sent to the Group members for their approval.

c. End of the first phase: Friday, 30th March, 2012. This document was sent to the Coordinator.

B. Second phase.

a. Beginning: Monday, 2nd April 2012. The final draft of the recommendations was then sent

to all the panels of all the groups for their suggestions or corrections.
C. Third phase.
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a. Beginning and end: From the 2nd to 31 de may 2012. The General Coordinator prepared the
final document. It was subsequently distributed to all the Group members for their final

approval.

b. Preliminary presentation to the XLVI SEMICYUC National Congress in Santander — Spain, 11"

June 2012.

D. Fourth and final phase. Development of an International “Consensus Conference” Meeting for the
official presentation to the entire Group and general public, in Madrid, 30th October2012.

Redaccidn final y publicacién.

Guideline and conflicts of interest

All the group members complied with the policy on conflicts of interest, which requires disclosure of any
financial or other interest that could be interpreted as a real, potential or apparent conflict of interest.
Group members filled out a SEMICYUC declaration of conflict of interest and were asked to identify any
ties to companies developing products that might be affected by the publication of the guideline. We
requested information on employment, consultancies, stock ownership, fees, research funding, role as a
hired consultant and / or membership in committees acting as company consultants. The Panel made
decisions on any case based on whether an individual's role should be limited as the result of a conflict of
interest.

No limitations on conflicts of interest were identified.

Definitions and abbreviations used.

Acute kidney injury (AKI)
Patient controlled analgesia (PCA)
Antinflammatory no esteroideo (AINE)

Endoscopic retrograde cholangiography
pancreatography and Endoscopic
sphincterotomy ; ERCP-EE )

Sistemic decontamination digestive (SDD)
Multiorganic disfunction (MOD)
Randomized controlled trial (RCT).
Multiorganic failure (MOF)

Organic failure (OF)

Acute renal failure (ARF).

Hemofiltration (HF)

Continuous veno-venous hemofiltration
(HFVVC)

High volume hemofiltration (HVHF)
Intermittent hemodialysis (IHD)

Intra abdominal hypertension (I1AH)

Continuous regional arterial infusién
(CRAI)

Enteral nutrition (EN)
Total parenteral nutrition (TPN)

Acute Pancreatitis (AP)

Mild Acute Pancreatitis (MiAP)
Moderate Acute Pancreatitis (MAP)
Severe Acute Pancreatitis (SAP)
Critical Acute Pancreatitis (CAP)

Potentially severe acute pancreatitis
(PSAP)

Post-ERCP pancreatitis (PPC)

Procalcitonin (PCT)

Systolic blood pressure (SBP)

Intra abdominal pressure (IAP)
C-reactive protein

Abdominal fine needle puncture (FNA)

Magnetic resonance imaging (MRI)
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— Risk, Injury, Failure, Loss, End stage kidney — Continuous renal replacement therapy
disease (RIFLE) techniques (CRRT)
— Abdominal compartment syndrome (ACS). — Continuous techniques debug bypass
— Systemic inflammatory response (TCDE)
syndrome (SIRS) — Renal replacement techniques (TDE)
= Nasojejunal tube (SNY) — Computed tomography (CT)

Definitions. The definitions and complications of the iliness are summarized in each chapter and in the
subsequent tables that are shown in this document and in the 2011 AP Pathways (7).

EXECUTION MEASURES

At annual intervals the Main Coordinator and Chair of the SEMICYUC Scientific Committee will determine
the need for revisions of the recommendations guidelines on the basis of an assessment of the current
literature.

The Group and the SEMICYUC would like to have a dedicated meeting on AP every five years to discuss
possible changes and propose a revision to the Scientific Committee for its approval.

INTENSIVE CARE MANAGEMENT OF ACUTE PANCREATITIS: THE 2012 SEMICYUC GUIDELINES

Questions. Questions have been distributed into 16 blocks, which are answered by one or more numbered
recommendations. The authors are mentioned in the Annex / Appendix:

1st Question: Diagnosis of Acute Pancreatitis in Emergency Services.

AP generally has a mild and self-limited evolution but approximately 20-30% of patients suffer from a
severe stage, associated with the onset and maintenance of a SIRS, MOF and death.

The main complications of PA are the development of necrosis, infection, sepsis and BMD.

The necrosis infection appears in 30-40% of patients with necrosis> 30% (*°, *, *’) and is three times the

mortality rate (15).

The overall AP mortality is 5%, and it is less than 3% in the absence of necrosis, whereas it can reach 17%
in the case of pancreatic necrosis (30% with infected necrosis, 12% with sterile necrosis 12%). The
mortality in the absence of any organ failure is 0%; with single organ failure it is 3% and with mutiorganic
failure the figure is 47% (*®). Mortality in the development of PA has two peaks: one is early (within 2
weeks) and the second one is later in its development. In the first phase mortality is due mainly to the
development of SIRS caused by sterile necrosis, and in the later phase it is associate with sepsis infection

which is secondary to pancreatic necrosis (*°, %°).

Patients with sterile necrosis were treated conservatively, while those with proven infection and systemic
signs of sepsis are candidates for surgical treatment (16).

For these reasons, a definition and classification of this pathology has been sought for over a century. The
Atlanta classification defined the PA as an acute inflammatory process of the pancreas with variable
involvement of other local tissues and distant organ systemes. It is associated with pancreatic enzyme
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21 22

elevation in blood and / or urine (**, ©°). The clinical definition of AP in the presence or absence of
underlying chronic pancreatitis requires two of the three following findings:

a. Abdominal pain strongly suggestive of AP (epigastric pain radiating to the back)

b. Serum amylase and / or lipase activity at least 3 times the normal value.

c. Findings characteristic of AP with abdominal ultrasound, CT or MRI (23, 24).

The onset of the AP is defined as the exact time when abdominal pain begins (not the time of hospital
admission), and it should be carefully noted (21, 22, 23, %°). At other times AP may appear without
abdominal pain. Diabetic coma, severe hypothermia or failures of other organs such as shock, severe
gastrointestinal bleeding and respiratory distress may sometimes be the symptoms of acute pancreatitis
and they may conceal abdominal pain (19).

Amylase and lipase are important for AP diagnosis; lipase which is more specific than amylase, but they are
not markers of clinical severity (4, 9).

Imaging techniques are essential for establishing the cause and severity.

Recommendation 1. Diagnosis of acute pancreatitis: At least two of the following criteria
should be present. Strong grade of recommendation (1), high quality of evidence (A).

— Abdominal pain suggesting pancreatitis, which is a symptom considered at the onset of
acute pancreatitis.

— Levels of lipase and/or amylase in serum which are three or more times greater than the
normal value.

— Characteristic findings in CT or ultrasound studies.

2nd Question: Classification of Acute Pancreatitis.

Early identification of severity signs in a patient with AP during the first three days following hospital
admission has been shown to improve the prognosis and reduce mortality (7). For this reason, prompt
classification of severity is necessary. For this purpose, a new AP classification was drawn up in 2012 (8),
which is based on two fundamental principles:

First, it is based on real severity factors instead of predictive factors. The use of systems with multifactorial
scoring (APACHE II, Ranson criteria, Imrie-Glasgow criteria, etc.) which had been utilized in the original
Atlanta classification complicates the situation and has little clinical applicability because of
misclassification error in 30-40% of patients. Consequently, the identification of early persistent OF
markers (*°) and pancreatic alarm signs defined later on (7) is important.

Second, the new classification defines the severity only on the basis of the determining factors of the
patient’s progress: pancreatic (peri) necrosis and organ failure (OF). The three most frequent and
determining OFs in the patient’s progress are cardiovascular, renal y respiratory (*'). The appearance of
any one of them is sufficient for determining the severity.

The definitions used for the severity categories in the new classification are based on the characteristics of
the “local determinants” (lack of, or sterile or infected peri/pancreatic necrosis) and “systemic
determinant” (insufficiency of a lacking, transitory or persistent organ), as well as the possibility of
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interaction among the determining factors during the same AP episode. Clinical or analytical parameters
other than these determinants should not be used to classify severity of AP.

Definitions.

1. Mild Acute Pancreatitis (MiAP) is characterized by the absence of both pancreatic (peri) necrosis
and organ failure.

2. Moderate Acute Pancreatitis (MAP) is characterized as the presence of any type of sterile
pancreatic (peri) necrosis and/or transient organ failure.

3. Severe Acute Pancreatitis (SAP) is characterized as the presence of any degree of infected
pancreatic (peri) necrosis or persistent organ failure.

4. Critical Acute Pancreatitis (CAP) is characterized as the presence of infected pancreatic (peri)
necrosis and persistent organ failure.

Transitory organ failure: Data on an OF that are resolved in a short period of time after having applied
adequate support measures.

Transitory organ failure: Data on an OF that are not resolved in a short period of time after having applied
adequate support measures.

The authors of the new international multidisciplinary classification define transitory or persistent as an OF
that is not resolved in less or more than 48 hours, although we believe that this deadline is too long for
certain OFs and we adopted the definition of Sepsis Surviving Campaign (*%).

Definition of Organ Failure (OF):

1. Hypotension: Systolic arterial pressure (SAPS) less than 90 mmHg or a reduction of 40 mmHg in
basal SAP, with tisular hypoperfusion signs (lactate > 3 mMol/L); Saturation of central venous
oxygen SvcO; < 70%.

2. Respiratory failure: PaO2 < basal 60 mmHg (with supplementary O, ); or PaO,/FiO, < 300 mmHg.

3. Acute renal failure: an increase of basal creatinine by 2 (AKI-2, o RIFLE-I) and/or reduction of urinary
flow (oliguria) < 0,5 ml/kg/h x 12 hours.

29 30 3132
7 7’

7

Another classification has also been proposed that suggests dividing AP into three categories ( 3,

- Mild AP: AP without complications or organ failure.
- Moderate AP: AP with local complications and without organ failure;
— Severe AP: AP with organ failure, with or without local complications.

’

Although both classifications have similarities (>*), the Committee advocates the classification with four
categories of severity as it emphasizes the worst-case prognosis of the relationship of organ failure and
pancreatic infection, as compared to organ failure without pancreatic infection (*°, ).

7

Recommendation 2.We recommend to discontinue the use of the Atlanta classification.
Strong grade of recommendation (1), high quality of evidence (A).

Recommendation 3.We recommend the use of the 2012 “determinant-based”
international multidisciplinary classification of AP that classifies AP on the basis of four
different levels and is based on the appearance or non-appearance of organ failure and local

8
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complications: MiAP = lack of pancreatic (peri) necrosis and without OF; MAP = presence of
any type of sterile pancreatic (peri) necrosis or transitory OF; SAP = presence of any grade of
infected pancreatic (peri) necrosis or persistent OF; y CAP = presence of infected pancreatic
(peri) necrosis or persistent OF and persistent OF. Strong grade of recommendation (1),
moderate quality of evidence (B).

3rd Question: Organization for integral AP management. Protocolized management

Different AP treatment guides have been published in the last several years. A variety of medical specialists
have contributed to these guides which have been drawn up in a multidisciplinary way. Many of these
guides recommend that patients in severe stages of this illness be treated in hospitals with prior
experience in treating this illness and that they should have a multidisciplinary team of physicians to
handle AP (*7, %8, %%, ). The so-called “solitary AP” syndrome, which is defined as an AP patient who is left
unattended in a waiting room without subsequent monitoring. Hospitals in Spain have AP Pathways with a
multidisciplinary approach ensuring that an AP patient who is admitted to a hospital receives adequate
treatment (7).

Nonetheless, we do not know of any study that compares protocolized and multidisciplinary treatment of
AP to treatment according to clinical criteria followed by the acting physician.

A recently published study indicates that of the 49 hospitals surveyed in Sweden (*'), only 25 (51,02%) had
a standardized protocol treatment, although most of them are interested in participating in an AP register.
According to another study performed in Great Britain, Ireland and Canada (*%), only 23.2% of the hospitals
covered by the study had a multidisciplinary team for AP treatment. Another two studies showed a very
low level of compliance with the principal measures of the treatment guides (*3, **), although another

study indicated a notable improvement (**).

To summarize, medical societies prepare treatment guides for multidisciplinary treatment, recommend the
creation of specialized teams and the drawing up of AP management protocols, although their clinical
impact has yet to be measured. In addition, the level of compliance on an International scale has been
poor.

Since AP is an illness where a range of medical specialists are involved in its treatment, with a complex,
prolonged and unpredictable patient recovery, we recommend that the patients in complicated stages of
AP be referred to hospitals with multidisciplinary teams for AP management, and these hospitals should
draw up their own protocol based on the recommendations made by the local medical societies.

Recommendation 4.We recommend that patients with MAP, SAP, and CAP be treated in
hospitals with known expertise in AP treatment and that they have multidisciplinary teams
for treating AP patients: Emergency Treatment, Digestive Medicine (with experienced
endoscopy technicians), Radiology (with computerized tomography and invasive radiology),
Biliary-pancreatic Surgery, Internal Medicine and Intensive Medicine. Otherwise, patients
with MAP, SAP and CAP should be referred to a specialized hospital. Strong grade of
recommendation (1), low quality of evidence (C).
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Recommendation 5.We recommend that hospitals treating patients with MAP, SAP and
CAP prepare pathways in a multidisciplinary way for AP treatment based on the
recommendations made by the local medical societies and suitable to their resources.
Strong grade of recommendation (1), low quality of evidence (C).

4th Question: Criteria for early admission to an ICU. New concepts.

1. Pancreatic alarm signs”, versus previous early severe criteria. In Emergency Services,
Digestive Medicine, ICU and others.

2. Potentially severe acute pancreatitis - PSAP

3. Assessment criteria and admission of PSAP patients in an ICU.

A new dynamic and evolutionary classification and assigning a category of severity (especially SAP and CAP)
is therefore “a posteriori”. This is a potential disadvantage of the new classification, since it is impossible to
diagnose MAP, SAP, and CAP upon patient admission to the hospital (7). Consequently, from a practical
standpoint, we introduced the concept of “Potentially severe acute pancreatitis” (PSAP). To summarize, we
define PSAP as a form of acute pancreatitis that presents one or more organ failures (arterial hypotension,
respiratory problems, renal) or alarm signs (7) and it is useful for initial patient management.

At the same time, some of the previously published severity criteria (9) indicate that patients may fail to
recover satisfactorily and we call these criteria “alarm signs”. The alarm signs are those forms of data or
symptoms/signs in an AP patient that indicate a possible failure to recover satisfactorily and these signs
can be of a clinical, radiological or analytical nature or prognostic scales that were enumerated in the
Atlanta classification.

The pancreatic alarm signs are the following (7):
1. Clinical: obesity, age, abdominal defenses, pleural effusion, alteration of consciousness.
2. Analytical: C-reactive protein (CRP) > 150mg/L, or a progressive increase in 48 h; Hematocrit > 44%,
Procalcitonina (Procalcitonin) greater than 0.5 ng/ml during the first 24 hours.
3. Radiological: pleural effusion, free peritoneal fluid.
4. Prognosis scales: APACHE Il > 8; APACHE-0 > 6; Ranson-Glasgow >3 points.

There is increasing evidence that any delay in reviving the patient, especially in the supply of volume, has a
negative impact on AP patient recovery (46, 47, 48, 49, 50, 51, 52, 53). For this reason, we recommend the early
detection of AP patients that are developing OF in order to revive the patient with the best material and
human resources, according to the structure of each hospital. Reviving the AP and OF patients should be
performed early, managed according to objectives and continuously monitored. Since postponing the
treatment has a negative impact on the patient’s recovery, and current clinical, radiological, and analytical
markers show low sensibility and specificity (32), we suggest that AP patients receive a clinical, protocolized
analytical, and regular follow-up during the first 72 hours for early detection of OF and commencing
energetic treatment a quickly as possible (7). In other words, “solitary AP” syndrome should be avoided.
This term is defined as an AP patient who is left unattended in a waiting room for the first several hours,

without being subjected to a well-defined protocol or pathways or subsequent monitoring.

10
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The major factor in AP patient recovery is the existence or non-existence of OF, especially if it persists for a
long period of time (**, >, ¢, >, *8). For this reason, all the patients with OF who do not respond to the

initial support measures should be admitted to Intensive Care Service.

The development of pancreatic infectious complications is the second major factor in AP patient recovery,
especially infected necrosis (29, 30, 54, 56). The appearance of a pancreatic infection without OF indicates a
morbi-mortality which is much less than if it had been associated with an OF. We recommend close
monitoring of patient recovery and quick admission of patients with pancreatic infection associate with OF
to the Intensive Medicine Service.

Recommendation 6.We suggest using the category of PSAP for patients with either OF or
an alarm sign at the onset of patient recovery, presuming that transitory or persistent organ
failure or pancreatic infection will appear. Strong grade of recommendation (1), low quality
of evidence (C).

Recommendation 7.We recommend the detection and early treatment of AP patients who
are developing OF in order to initiate invasive measures to revive the patient as soon as
possible. Strong grade of recommendation (1), high quality of evidence (A).

Recommendation 8.We recommend admitting patients who are developing OF and who
do not respond to initial measures to revive them to an ICU. Strong grade of
recommendation (1), high quality of evidence (A).

Recommendation 9.We recommend admitting patients with pancreatic infectious
complications associated with OF to an ICU. Strong grade of recommendation (1), high
quality of evidence (A).

5nd Question: Biomarkers. Inflammatory and Infection Markers

The high rate of PSAP morbidity and mortality, whether severe or critical (SAP or CAP), has forced us in
recent decades to try to find a useful tool for the early prediction the severity and development of
pancreatic infection during the course of AP and thus establish a prognosis and adequate treatment
measures.

AP leads to initial damage to the peri-pancreatic and pancreatic tissue and induces inflammatory cascade
activation with the release of proinflammatory mediators (including IL 6, 8, 18 and TNF). These mediators
play a key role in the pathogenesis of PSAP, insofar as a SIRS may lead to the onset of MOD and death
depending on its severity (*°,%).

Various methods have been used to predict the severity: scores grouping a combination of clinical,
biochemical and radiological markers (Ranson, Imrie, APACHE, Atlanta, Balthazar), isolated analytical
determinations centered on inflammatory response markers (CRP, cytokines, procalcitonin, etc.) and

others such as elastase, phospholipase, trypsin, B2 microglobulin, pancreatic proteases ... (17, 19, 20, **, %,
63
).

Concerning the prediction scores named above, its main drawback is that it does not allow for early
prognosis during hospital admission because the assessment is made 48 hours later and sometimes it is
collected ”a posteriori”.
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Despite numerous studies of different biomarkers, the results are different, so that we will review in this
section the most relevant biomarkers that have proven to be useful in the early prediction of the severity
and development of pancreatic infection during AP development.

CRP is an acute phase reactant synthesized by the liver. It has been supported by many studies as a
predictive marker of severity. Its advantages are its rapid determination, ease of measurement,
reproducibility and inexpensive cost. Its major drawback is that the peak appears after 48 hours from the
onset of symptoms, so it is of no value in the first assessment. It has been established that a CRP figure of
150 mg / L after 48 hours acts as a good predictor of severity in AP, which is the reference value with a

sensitivity and specificity> 80% and a negative predictive value (15, 19, 20, 64, 65, 66, 67).

As mentioned previously, in the initial phase of the PA, as a result of tissue damage cascade activation
occurs with the release of inflammatory mediators, such as proinflammatory cytokines IL-6, 8, TNF, etc.
Cytokine levels reflect the magnitude of the inflammatory response. These cytokines precede CPR and
could therefore be useful as predictors of severity in the acute phase.

IL-6 is considered the earliest marker of severity. It is segregated by macrophages in response to tissue
injury and it is the main mediator in the synthesis of acute phase proteins such as fibrinogen or PCR (°%).

IL 8 is also a potent cytokine similar to IL 6. Several studies have demonstrated the efficacy of both in
predicting the severity of the acute phase in AP (19, 62, 64, 65, *°, 7°). A meta-analysis published in 2009
confirmed these results, with a sensitivity and specificity for IL 6, 83 and 75% in the first 24 hours. In regard
to IL 8, the sensitivity and specificity data are lower than in IL-6 in the first 24 hours and greater in
subsequent days (62, 68). Subsequent studies even reflect sensitivity figures close to 100% during the first
hours following admission, and are thus greater than CRP in this early stage (’}).The cutoff varies according
to the different series, the most recent study reports a figures of 38 pg/ ml for IL-6 and 37 pg / ml for IL 8
(61).

Procalcitonin (PCT) is the inactive propeptide of the hormone calcitonin. There have been many studies
that have attempted to endorse its use in two ways: as a predictor of severity in the acute phase and as a
predictor of infection in the developmental stage.

Regarding the first point, studies have established that the PCT is a useful marker of severity in the the
acute phase, within 24 hours (better than CRP), with sensitivity and specificity data close to 80% and a
negative predictive value. The established cutoff varies according to the articles reviewed. Up to three
meta-analyzes in 2006, 2009 and 2010 provide good diagnostic accuracy with a threshold value of 0.5 ng/
ml (59, 62, 63, 67). A later prospective study, in 2011, with a limited number of patients, concluded with a
cutoff value of 1.7 ng / ml and that it has the best predictive capability (17).

In a developed case of pancreatitis pancreatic necrosis infection is a major cause of morbidity and
mortality. The "gold standard" for diagnosis is the CT-guided FNA. This technique has certain limitations,
requires an experienced staff for completion, requires a waiting period for microbiological confirmation
and the result can be distorted in patients who are receiving prophylactic antibiotics. Therefore, attempts
have been made to find a marker that identifies pancreatic infection in an early stage. The most supported
marker in different studies to date is PCT.

Elevated PCT figures correlate with the presence of infection having a sensitivity and specificity of 90 and
100% and a high negative predictive value. The established cutoff is 1.8 ng / ml (15, 64, 68, 70, ’?).
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Determining PCT does not make it unnecessary to perform FNA but it can act as an alarm sign and set the
time for performing the puncture. It also helps us to select those patients who may benefit from
prophylactic antibiotics.

In conclusion, early prediction of the severity of AP is essential for applying appropriate therapeutic
measures aimed at reducing morbidity and mortality. For this reason, the biomarkers that have shown to
be efficient are IL-6 and PCT in the first 24 hours following admission and CFP in 48 hours.

Many other variables, such as phospholipase A2, B2 microglobulin, IL 1, IL 18, TNF, elastase, trypsin, and
trypsinogen have been studied, but so far they have not been shown to be superior to other biomarkers
and their measurement is more complex and less accessible.

Recommendation 10. The decision to use CRP within 48 hours from the onset of
symptoms with a cutoff value of 150 mg/L could help to identify promptly those patients
that develop AP in its complicated stages. Strong grade of recommendation (1), moderate
quality of evidence (B).

Recommendation 11. IL6 is a reliable and early predictor of severity in the first 24
hours following patient admission. Strong grade of recommendation (1), moderate quality
of evidence (B).

Recommendation 12. PCT is an early severity marker in the first 24 hours following
patient admission with a cutoff value of 0.5 ng/ml. Strong grade of recommendation (1),
low quality of evidence (C).

Recommendation 13. The increase of PCT with values greater than 1.8 ng/ml in the
developing phase of pancreatitis may prove useful for distinguishing between sterile
pancreatic necrosis and infected pancreatic necrosis. Strong grade of recommendation (1),
moderate quality of evidence (B).

6th Question: Role of Radiology in AP. Diagnosis of infected necrosis. Percutaneous Drainage.

The Role of Radiology in Acute Pancreatitis.

Less invasive techniques, alternatives to surgical necrosectomy such as percutaneous drainage, endoscopic
transgastric drainage or minimally invasive retroperitoneal necrosectomy are increasingly being used, as
described in the chapter on Surgery. It is not clear which is the best strategy in these patients and in many
cases it is necessary to use more than one procedure (5). The success of the treatment depends on
cooperation and joint efforts among intensivists, gastroenterologists, surgeons and radiologists.

In patients with PSAP and early MOF (in the first week) management is basically clinical and the role of
radiology is lesser. In the second phase of the disease (after the first week), in the group of patients with
PSAP who do not recover, a series of pancreatic and peripancreatic morphological changes take place, as
well as local infections that can appear systemically, such as the infection of the necrotic tissue which
leads to sepsis and late multiorgan failure.

In this second phase the role of radiology is crucial for identifying and defining these morphological

changes, depending on which will be used to schedule the most appropriate treatment for each patient
(73 74 75 76).

7 7 7
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Abdominal CT with intravenous contrast (iv) is considered the choice imaging technique for assessing AP
patients (14). Not all AP patients require a CT study, as most present have mild cases that are quickly
resolved. The indications for abdominal CT in the context of AP apply to those cases with diagnostic
doubts about confirming the suspicion of AP in patients with PSAP, in patients with mild AP who do not
improve after 72 hours, or in any patient with AP who has a bad clinical recovery.

— Firstly, CT enables us to assess the presence and extent of pancreatic necrosis. This requires
performing CT scans with IV contrast, since the definition of pancreatic necrosis is based on the
absence of pancreatic parenchymal enhancement after contrast administration. For proper
assessment of the necrosis the ideal option is to perform CT 48-72 hours following the onset of
the outbreak, because a study may underestimate early pancreatic necrosis (75).

— Secondly, CT enables us to identify the existence of pancreatic and peripancreatic fluid collections
and describe their morphology. In these patients the description of abdominal collections is
important for morphological classification, which will enable us to assess the best treatment for
each case ("’).Two types of collections, some without necrotic tissue, including acute fluid
collection and the pseudocyst, and others with necrotic tissue, including postnecrosis collection
and encapsulated necrosis are currently recognized.

Acute fluid collections appear early during the first 4 weeks, they have no solid components and are
located adjacent to the pancreas, without a defined wall and confined by the peripancreatic fascia. Most
of these collections remain sterile and are resolved spontaneously, although some may become infected
or become pseudocysts ("). Pseudocysts correspond to the evolution of acute collections that are not
resolved spontaneously and where a minimum of 4 weeks have elapsed from the onset of the illness,
have a characteristic wall which is a pseudocapsule and there are no solid components in its interior, and
they can be sterile or infected (74).

On the other hand there are collections pancreatic / peripancreatic with necrotic tissue, which are the
natural evolution of necrosis. As is the case of acute collections, these collections can be infected or not.
After 4 weeks they may become encapsulated and result in what is known as encapsulated necrosis (73,
78).

The main difference between these collections is the existence of necrotic tissue in its interior and it is
important to objectively assess in order to treat them. From the radiological point of view, this distinction
is a diagnostic challenge; radiographic findings often overlap and the characteristics of the collections
evolve over time. Acute fluid collections are seen as low density homogeneous collections. Pseudocysts
are also seen as homogeneous fluid collections but with a capsule that captures contrast. Inside
postnecrosis collections we identified areas of higher density corresponding to necrotic tissue and in the
encapsulated necrosis we also identified a capsule that captures contrast. (73, 78).

— Thirdly, a CT enables us to identify extrapancreatic findings that influence the evolution of AP
(gallstones, bile duct dilatation, venous thrombosis, pseudoaneurysms, ascites, pleural effusion,
inflammatory involvement of neighboring organs and others).

— Finally, CT, along with ultrasound, serves as a guide for percutaneous surgical procedures.

There are currently two radiological "scores" for assessing the severity of an AP outbreak, based on the
CT findings:
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The Balthazar Severity Index is the most widely used and it is based on the assessment of inflammatory
morphological changes and the detection of pancreatic necrosis areas (75).

The Balthazar Severity Index

Pancreatic Inflammation Points
A. Normal pancreas 0
B. Enlargement of the focal size or diffused 1
pancreas
C. Inflammation of the pancreas and/or 2
peripancreatic fat
D. Only one pnacreatic Collection 3
E. Two or more peripancreatic collections 4
and/or retroperitoneal gas
Pancreatic necrosis Points
0 0
<30% 2
30-50 % 4
>50 % 6

The score is associated with the morbidity and mortality o fan AP outbreak:
- 0-3 points: 8% complications, 3% mortality
- 4-6 points: 35% complications, 6% mortality
- 7-10 points: 92% complications, 17% mortality

Modified Mortele Severity Index; that adds extrapancreatic findings to the Balthazar Index (76).

Modified Mortele Severity Index

Pancreatic Inflammation Points
Normal pancreas 0
Pancreatic alterations without extrapancreatic 2
involvement
Peri/pancreatic liquid collections or necrosis of 4
peripancreatic fat
Pnacreatic Necrosis Points
0 0
<30% 2
>30% 4
Extrapancreatic Complications Points
Pleural effusion, ascites, vascular complications, 2
complications in abdominal organs or
gastrointestinal tract involvement

Ultrasonography in AP patients is the major indication to confirm the etiological diagnosis, basically the
presence of gallstones. In some cases it serves for monitoring and controlling collections and can be used
as a guide for surgical procedures (74).
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MRI is not routinely used in AP patients, but it may be a good alternative to CT in cases of contraindication
for iodinated contrast allergy or renal insufficiency. Some authors have even demonstrated the usefulness
of MRI without intravenous contrast for assessing pancreatic necrosis (79 80).

7

Diagnosis of infected necrosis.

In patients with necrotizing PA and clinical suspicion of infection it is important to establish the diagnosis
of infected necrosis as soon as possible. As mentioned before, IV contrast-enhanced CT is the procedure
of choice to assess the presence of necrosis, but it does not differentiate between sterile and infected
necrosis in most patients. The detection of air in the necrotic areas raises high suspicions of infection, but
this is a rare finding. Puncture-needle aspiration (PNA) and CT radiological control in the area of necrosis
is the technique of choice for establishing a diagnosis of infection (2!, ¥, &).

7 7

It is important to have access to necrosis by avoiding the bowels in order not to contaminate the sample. If
the sample is sterile, the necrosis should be considered uninfected. However, it should be borne in mind
that 10% of FNA are false negatives, the puncture should be repeated a few days later if there is a strong
suspicion of infection.

FNA is also the technique of choice for the diagnosis of collections and pseudocysts with suspected
infection.

Percutaneous drainage. Indications, procedure, complications.

Indications:

— Infected fluid collections or pseudocysts. They are the main indication of percutaneous drainage
in AP patients. Sterile fluid collections should not be drained and conservative treatment is
recommended (82). The puncture or unnecessary drainage of sterile collections increases the risk
of secondary infection (77).

— Non-infected pseudocysts are larger than 5 cm and have developed for more than 6 weeks or
generate symptoms (abdominal pain, or compression of the biliary or gastrointestinal tract). It is a
controversial indication, but it is generally agreed that symptomatic pseudocysts should be treated
although they are sterile (82).

— Peri / infected pancreatic necrosis (postnecrosis collections). The success of percutaneous
treatment of infected acute collections or of pseudocysts is well established. In recent years more
and more groups have been using percutaneous drainage to treat necrotizing AP (**).The goal of
percutaneous drainage is not the resection of pancreatic tissue, but the control of sepsis by means
of draining infected collections, which is achieved in approximately 75% of the patients (81). In a
systematic review of the literature (*°) there is evidence that half the patients with pancreatic
necrosis treated with percutaneous drainage survive without the need for subsequent surgery. If
surgical necrosectomy is required, using percutaneous drainage can help to postpone surgery for a
few weeks, which is associated with a better clinical outcome. Another review of the literature
shows that the drainage of peri / pancreatic necrosis is possible in 84% of the patients (*°).

Procedure:

Percutaneous drains are placed under ultrasound or CT control. The safest route should always be chosen
by avoiding the bowel and if possible solid organs to prevent bacterial contamination and risk of bleeding.
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Wherever possible, lateral retroperitoneal access facing the previous peritoneal access is recommended,
to promote gravity drainage of the collections (5, 77, ¥).

Thick and multiperforated catheters (> 14 Fr) are recommended, because the material to be drained is
often viscous or partitioned off. The use of thick catheters is associated with a lower risk of blockage and
an equal theoretical risk of complications than those of a smaller magnitude. The use of various catheters
is sometimes necessary for draining the same collection. The meticulous care of these catheters once they
are placed in position is essential for proper operation. The catheters should be attached to the skin by a
minute piece of silk or hydrocolloid dressings, and it is necessary to monitor them to ensure that they do
not lean or are withdrawn involuntarily. Physiological serum instillation is advised, ideally 5-10 ml every 8
hour to keep them permeable.

They should be removed when the sepsis has been clinically resolved, drainage is not purulent, the
amount is less than 10 ml over 48 hours and the collection has disappeared by imaging (87). We should
warn that these collections sometimes take weeks to resolve. The permeability of the catheter should be
monitored in the event it’s clogged. Attempts should be made to permeabilize the catheter with sterile
saline or with a flexible guide prior to replacement of the catheter.

In the case of persistent debit and by disappearance of the collection by Imaging the risk of a pancreatic
fistula due to disruption of the pancreatic duct should be considered (77).

Complications of percutaneous drainage:

Most of the described complications are pancreatic-cutaneous or pancreatic-enteric fistulas (15%).
Complications directly related to the catheter are rare and include bleeding, intestinal perforation,
pneumothorax or self-limited pain. Bleeding is usually venous self-limited, and, although there have been
reports of massive bleeding and death due to vessel injury, such as the splenic artery or pseudoaneurysm
(%)

RECOMMENDATIONS

Role of Radiology in Acute Pancreatitis.

Recommendation 14. Abdominal CT with IV contrast is not indicated for all AP patients, but
only for PSAP patients. Strong grade of recommendation (1), moderate quality of evidence (B).

Recommendation 15. The following are considered severe alarm criteria of AP: the existence
of pancreatic necrosis (defined as the lack of glandular enhancement with iodinated IV contrast)
and/or the presence of peripancreatic collections (Grades D and E by CT of the Balthazar Index).
Strong grade of recommendation (1), moderate quality of evidence (B).

Recommendation 16. Abdominal CT with IV contrast is to be performed in the first 24 hours
en those cases with an uncertain diagnosis. For an accurate assessment of pancreatic necrosis, the
best option is to perform the CT between 48 and 72 hours from the onset of the outbreak. Strong
grade of recommendation (1), moderate quality of evidence (B).

Recommendation 17. MRl is a good alternative to CT in patients who are allergic to iodinated
contrast or who suffer from renal insufficiency. Weak grade of recommendation (2), moderate
quality of evidence (B).

Diagnosis of infected necrosis. PAAF.
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Recommendation 18. If there is a suspicion of pancreatic necrosis, infection and/or of
pancreatic collections abdominal fine needle puncture should be performed for diagnostic
purposes, directed by either ultrasound or CT. Strong grade of recommendation (1), moderate
quality of evidence (B).

Recommendation 19. Given that there is a 10% risk of false negatives with the use of FNA, it
should be repeated if the clinical suspicion of infection persists. Weak grade of recommendation
(2), low quality of evidence (C).

Percutaneous drainage. Acute fluid collections / pseudocysts.

Recommendation 20. We advise drainage (internal-external endoscopic drainage or
percutaneous drainage) in the following cases: a) Acute fluid collections or infected pseudocysts, b)
if there is clinical pain or biliary obstruction. The choice of one or another technique is based on the
anatomical characteristics of the collections, the availability of personnel to perform the technique
and experience in performing it. Strong grade of recommendation (1), low quality of evidence (C).

Recommendation 21. We recommend the drainage of infected collections only. Strong
grade of recommendation (1), moderate quality of evidence (B).

Infected Necrosis.

Recommendation 22. In patients with high surgical risks, a percutaneous drainage of
infected necrosis is recommended prior to surgery. The main objective of percutaneous drainage is
control of the sepsis. It is considered a technical “bridge” until a more permanent treatment can be
administered, because it can be beneficial for patients whose severe condition prevents them from
having any type of necrosectomy. It is also worth mentioning that up to 50% of patients with
infected necrosis who have been treated with percutaneous drainage survive without the need for
subsequent surgery. Weak grade of recommendation (2), moderate quality of evidence (B).

7th Question: Antiproteases and Continuous Arterial Regional Infusion.

Is the continuous intravenous administration of protease inhibitors useful in the treatment of SAP?

In the 1960s the aprotinin protease inhibitor was widely used for the treatment of SAP, without
demonstrating any clinical efficacy in three randomized clinical trials (RCTs) (*%).

Since 1990, and particularly in 1995, the study of the effectiveness of the inhibitor synthetic of the
gabexate mesylate (GM) protease began, but a meta-analysis (°°) of four RCTs on the use of GM and the
inhibitors of pancreatic secretion (octreotide, somatostatin) did not show a reduction in the frequency of
surgical intervention or mortality, although the incidence of complications was reduced. The RCT by Chen
et al (*), whose results were published in 2000, showed that continuous intravenous administration of
gabexate mesilate (2400 mg / d) for 7 days significantly reduced the frequency of complications and
mortality rate. Subsequently Seta et al (*?) and Heinrich et al (*®) reached two opposing conclusions on the
use of antiproteases in AP, although the mortality was reduced in the AP subgroup.

Therefore, the clinical utility of protease inhibitors in SAP, administered intravenously to reduce the
incidence of complications and mortality, is currently unknown and controversial. Furthermore, we must
take into account that drugs can not easily reach the pancreas intravenously due to ischemia or impaired
microcirculation (°%).
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Studies show conflicting results and its use is only recommended by Japanese authors (39), although from
2006 to 2010 the level of recommendation in its guidelines (JPN guidelines) has dropped from B to C1
(Adapte methodology).

Is regional intra-arterial infusion of protease inhibitors and antibiotics to reduce mortality and frequency
of infectious SAP complications useful?

As the initial event in the development of AP is trypsin intracellular activation, agents that prevent the
activation of trypsin (protease inhibitors) have been used to treat both acute pancreatitis and as a form of
prevention of post Pancreatitis -ERCP (PPC). The antiproteases used include gabexate, ulinastatin,
nafamostat and aprotinin. In practice, gabexate and ulinastatin agents are common in Japan and China for
the prevention of PPC.

Continuous regional arterial infusion (CRAI) of protease inhibitors and / or antibiotics in the early stages of
the SAP (95, % 97 98) reduces mortality of SAP with necrosis and the incidence of infectious complications,
but controlled studies are required to define its exact role, since the studies performed are of low quality
(non-randomized, non-double-blind, too few patients).

Yasuda et al (*°) employ a CRAI of a protease inhibitor known as nafamostat mesilate (NM), an inhibitor of
synthetic serine protease: 150 mg / d through the celiac artery + 100 mg / d for the superior mesenteric
artery for 5 - 7 days, and antibiotics (imipenem: 0.5 g / d through the celiac artery + 0.5 g / d through the
superior mesenteric artery, for 5-7 days) associated with nutrition (NE and / or NPT) to prevent infection.
When checking the pancreatic necrosis infection surgery was performed. In conclusion, continuous
regional arterial infusion of a protease inhibitor + antibiotics + NET may improve the clinical course SAP, BY
reducing infection and avoiding pancreatic surgery. These authors caution that this study is difficult to
assess due to significant biases and influence of the EN. The NM has a very short average life but longer
than that of MG (55 s for MG vs. 23 min for NM) and it is used in patients with disseminated intravascular
coagulation (DIC) and during hemodialysis, due to its potent anticoagulant effect.

Ino et al (*®) explains more than techniques and, in view of how complicated it is to routinely catheterize

the pancreatic artery, we believe that the burden of treatment is too great to be recommend. This study
has limitations similar to previous studies.

Piascik et al (*°%), designed a randomized controlled trial to determine whether the CRAI of a protease

inhibitor and antibiotics reduces SAP mortality. For this purpose 78 patients were covered in the trial:

- 39 patients who were administered a continuous regional arterial infusion (CRAI) in the arm of
nafamostat mesylate 240 mg / d + Imipenem 1 g / d for 5 days through the pancreatic artery + Imipenem
0.5g/8 hivfor9days;

- As compared to the other 39 patients who were only administered 0.5 g / 8 h ivimipenem for 14
days (non-CRAI group).

The analysis of the data shows that mortality in the CRAI group was 5.1% compared with 23.1% in the non-
CRAI group. Moreover, urgent surgery was required in 10.3% of the CRAI group compared to 33.3% of the
non-CRAI group. It has obvious limitations: the small number of patients and it was not double-blinded. It
would be necessary to define which of the two drugs administered through the arteries plays a
fundamental role in the prevention of septic complications and reduces mortality.
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Although the efficacy of CRAI of a protease inhibitor and the best time to administer it is still being
debated, it has a C recommendation in the Japanese guidelines. The usefulness of CRAI of a protease
inhibitor should be studied further.

Are protease inhibitors / NSAIDS useful for the prevention of post-ERCP pancreatitis (PPC)?

For years more than 35 drugs for preventing have been studied without conclusive results. The
antiproteases are used for the prevention of PPC. In practice, the studies come from Japan and China,
especially with ulinastatin and gabexate for preventing PPC. Chen et al (**?) selected studies of patients
treated with ulinastatin. Seta y Noguchi (%) selected 18 studies covering a total of 4966 patients. This
meta-analysis does not support the use of these agents for the prevention of PPC. Even assuming that the
protease inhibitors were effective, the number of inhibitors needed for treatment (NNT = 34.5) to prevent
a PPC episode of PPC is very high.

Based on the results of meta-analyzes of protease inhibitors, the latest European guidelines on PPC
prevention of (***) discourage the use of protease inhibitors. JPN guidelines 2010 (‘) indicate that
administration of protease inhibitors does not prevent CFP, and its use should be limited to high-risk
patients, and the costs and safety issues should be taken into consideration.

In this respect, the PPC prophylaxis is also achieved with nonsteroidal antiinflammatory drugs (NSAIDs).
Elmunzer (*%) recently conducted a clinical, multicenter, randomized, double-blind trial with 602 patients
who were divided into two groups: one composed of 295 patients who received ERCP after a dose of
indomethacin, while the rest received a placebo. 9.2% of the treated group (27 patients) underwent PPC,
whereas complications occurred in 16.9% (52 patients) in the placebo group. It concludes that treatment
with rectal NSAID indomethacin is sufficient for reducing pancreatitis among high risk patients following
ERCP. Furthermore, indomethacin is cheap, accessible and easy to administer. High-risk patients are
defined as follows:

— Those who have an Oddi sphincter dysfunction or previous history of postCPRE pancreatitis.
— A pancreatic sphincter is performed on them.

— A precut pancreatic sphincter is performed on them.

— Eight attempts of cannulation are performed on them.

— A pneumatic dilation of an intact biliary sphincter intact is performed on them.

— An ampullectomy is is performed on them.

— Two or more of the following criteria are presented: female and less than 50 years old, a
history of reoccurring pancreatitis (2 or more episodes), three or more injections of contrast
into the pancreatic duct with at least one of them up to the pancreatic tail, excessive
contrast injection into the pancreatic duct, resulting in opacification of the pancreatic acini
or pancreatic duct brushing to obtain the cytology.

Are continuous regional arterial infusion and decompression by laparotomy in the SAP with ACS useful?

This is a very novel alternative for treating the patients (11%) with SAP by means of a ACS and it has a
mortality rate of between 30% and 60%.

This therapeutic mode is based on retrospective studies and its role in the treatment is not exactly known.
In the study of Deng et al (**), a new system is applied during the surgical decompression procedure in 8
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patients. In addition to the abdominal decompression and the placement of large caliber drains for
continuous postoperative irrigation catheter, a drug delivery system catheter is added (Drug Delivery
System) that was inserted in the peripancreatic artery for continuous postoperative regional arterial
infusion. The following were administered: ulinastatin (100 000 U), antibiotics (imipenem / cilastatin 0.5 g)
and octreotide (0.3 mg) dissolved in saline (48 ml) and continuously infused through the catheter for this
purpose, twice every day. The concentration of drugs in the tissue of pancreatic inflammation increased
and improvements in the biochemical indices of inflammation and survival were observed.

Recommendation 23. Intravenous administration of protease inhibitors in PSAP may reduce
mortality and complication rates, though we do not recommend its widespread use. Weak grade of
recommendation (2), moderate quality of evidence (B).

Recommendation 24. Local intra-arterial administration of protease inhibitors and antibiotics
in the early phase of PSAP may lead to a decrease in mortality and infectious complications.
Nowadays more studies are needed to confirm its efficacy. Weak grade of recommendation (2),
moderate quality of evidence (B).

Recommendation 25. Intravenous administration of protease inhibitors does not prevent
post-ERCP pancreatitis (PPC). Strong grade of recommendation (1), high quality of evidence (A).

Recommendation 26. We recommend the administration of indomethacin rectally after ERCP
in high risk patients. Strong grade of recommendation (1), moderate quality of evidence (B).

8th Question: Control of PIA and approaches to ACS.

Concept. IAP is the pressure within the abdominal cavity. Its normal value in noncritical patients is
subatmospheric (<0 mmHg) and it is < 12 mmHg critical patients. An increase in IAP or in intra-abdominal
hypertension (IAH) (PIA > 12 mmHg) was detected more than a century, and it has been known to cause
alterations in the functioning of the organism. In 1876 the increase in IAP was associated with renal
dysfunction. Since then, and especially during the last decade, there have been countless references to this

issue, how to measure it and its consequences (108, 109 1110 ‘111 112).

In 2006 an international committee of experts defined ACS as IAP > 20 mmHg, which was maintained and
associated with new organ dysfunctions, regardless of the etiology (**3, *%). The currently available
literature regarding the value of the IAP in PSAP, whether it is SAP or CAP, is based on observational
studies and case series, by associating the increase of AIP with MOD and the mortality rate (115, 116, 117, 118,
119 120) © AIP values of which predict OF and mortality, and recommendations for optimizing both the

medical and surgical treatment of ACS (121, 122, 123, 124) have even been established.

The conference of experts on ACS establishes the intravesical measure as a standard measuring method for
AIP (instilling a maximum of 25 ml of isotonic saline), every 6-8 hours, with the patient in a supine position,
at the end of expiration and expressing the amount in mmHg (114). This conference recommends that
both the AIP values and the abdominal perfusion pressure (APP) should be considered, by taking into
account that APP = MAP — |AP, when MAP is the average arterial pressure. The objective is to achieve an
AAP of 50-60 mmHg, and ACS is diagnosed below this figure if it is associated with organ dysfunction.

Treatment. Inasmuch as our goal is to achieve a correct APP (50-60 mmHg) we can act by improving the
mean arterial pressure (MAP) and / or reducing the IAP (115).
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The improvement in MAP is achieved initially by volume replacement (28), while bearing in mind that an
excessive volume can worsen ACS (47, 115,125,126) and, after replacement has been completed and, if

necessary, we will initiate vasoactive amines .
The reduction of the AIP will be achieved by non-surgical techniques and / or surgical techniques.

As for non-surgical techniques the aspiration of gastric contents and / or rectal probing; the administration
of prokinetics (metoclopramide, erythromycin oral or IV, neostigmine); sedation and relaxation and a
reduction of the third space with diuretics and / or techniques renal replacement (115) will be considered.

If attempts to reduce and optimize AIP are unsuccessful and optimize APP, surgical management should be
considered. Among the surgical techniques, percutaneous drainage should be considered (only in those
cases where there is a lot of free intraabdominal fluid) (115, 127,128) and/or decompressive laparotomy
(107, 115, 121, 123, **°, 1*9). If decompressive surgery is performed and there is no suspicion of infected
necrosis it is important that no necrosectomy be performed to prevent infected necrosis from occurring.

Recommendation 27. IAP should be measured in all the patients with PSAP. PSAP is to be
measured when the patient is in a supine position at the end of expiration every 6-8 hours and
through the urinary bladder by instilling a maximum of 25 ml of isotonic saline and this will be
measured in mmHg. IAH is considered when the IAP > 12 mmHg is sustained or repeated and ACS
will be considered when IAP > 20 mmHg is sustained and associated with SDMO de novo. In the case
of IAH episodes and SCA development, our objective will be to achieve an APP of 50-60 mmHg.
Strong grade of recommendation (1), moderate quality of evidence (B).

Recommendation 28. ACS treatment of in PSAP should consist of increasing MAP or reducing
IAP in order to improve APP. Strong grade of recommendation (1), low quality of evidence (C).

Recommendation 29. Among the non-surgical therapies used to reduce AIP aspiration of
intestinal contents by means of a gastric and/or rectal probe, the administration of prokinetics
(metoclopramide, erythromycin, neostigmine), sedation and relaxation and a reduction of the third
space with diuretics and / or renal replacement techniques should be considered. Strong grade of
recommendation (1), low quality of evidence (C).

Recommendation 30. Among the surgical therapies used to reduce AIP percutaneous
drainage and/ or decompression laparotomy should be considered. The pancreatic area should only
be treated when it is infected. Strong grade of recommendation (1), low quality of evidence (C).

9th Question: Pain Control and Sedation.

Pain. Pain is the most common symptom of AP and the main reason for patient consultation. Pain has an
intense and persistent character, contributes to AP pathophysiology, can cause anxiety and other
deleterious effects (greater hemodynamic instability, respiratory distress ...), so a fast and adequate
control is one of the basic principles of treatment.

The mechanism of pain remains unknown but its pathogenic factors are presumed to be a perineural
inflammation, an increase of ductal system pressure and parenchyma, parenchymal ischemia, an increase
of abdominal pressure, feedback mechanisms, mediators such as substance P and calcitonin gene. Also,
local complications (pseudocyst formation, an obstructed bile duct, duodenal stenosis) or pharmacological
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side effects (alteration of intestinal dysmotility) may aggravate the pain. The first consideration for pain
relief is a comprehensive assessment to identify possible surgery that may reduce the progression of
pancreatic damage or complications.

Patients with hypovolemia produced by vascular redistribution may experience pain secondary to
ischemia. Proper fluid resuscitation can optimize pain control.

There is no choice analgesic regimen based on the evidence. Frequently, the oral route is not optimal due
to the presence of nausea, vomiting, ileus or pain intensity. The administration of pyrazolones (metamizol)
and / or opioids (morphine, fentanyl, meperidine, tramadol, etc.) administered endovenously are the most
widely used.

There is insufficient evidence to demonstrate the superiority of one type of analgesia. Studies have shown
the superiority of a fentanyl transdermal patch (**%), rectal indomethacin (**?) and continuous procaine
infusion of (**3) versus a placebo. The superiority of some opioids such as pentazocine administered
endovenously (**) and continuous buprenorphine infusion (***) versus continuous procaine infusion has
been observed. Its superiority in comparison with opioids, such as buprenorphine versus intramuscular
meperidine (***) has not been observed. In a study of 16 patients’ metamizol administered endovenously
did not significantly achieve faster pain control than morphine administered subcutaneously.

Published studies regarding analgesic treatment of AP are scarce. Meperidine was historically preferred to
morphine, because some studies show that the morphine produced an increase in the ODDI sphincter
pressure and in the amylase. However, no clinical studies suggest that morphine adversely affects and can
worsen or cause an AP or cholecystitis. There is no evidence that this increase in the ODDI sphincter
pressure has any impact on the development of AP. It is important to know that meperidine has a shorter
average life and that repeated doses may result in building up its metabolite normeperidine, which causes
neuromuscular irritation and infrequent seizures. Meperidine has a possible minor impact on the bile and
pancreatic ducts (**’,8,1*), without any benefits being demonstrated and at the expense of increased
toxicity (neurotoxicity, nausea, vomiting, dizziness, vertigo ...) (136, 140 1141 1142 143 144).

For adequate pain control of endovenously administered opioids are often required. Morphine and fentanyl
endovenously administered can be used to relieve pain in AP. The use of fentanyl is increasing due to its
better safety profile. The administration of opioids should be monitored closely, controlling the level of
consciousness and oxygen saturation should be closely monitories, and the patient’s needs should be
adjusted daily. Side effects should be monitored.

Patient-controlled analgesia by means of a pump is a good choice when the pain is particularly intense (**°,

146, 147, 148, 149, 150, 151). Opioids can be administered endovenously as a bolus, with a continuous infusion
and by means of patient-controlled analgesia (PCA). The latter is useful in the conscious patient and
partner, when the pain is severe or postoperative (*>%, 13, *%) and allows for self-administration of opiates

up to a set limit. The drugs used in our environment are morphine and fentanyl.

The administration of opioids, local anesthetics or the combination of both by injecting structures to
control pain of pancreatic origin, such as the epidural space, allows for a smaller dose of opiate (145). This
method could be very useful in critically ill patients, as it would reduce systemic doses and, as a result, the
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adverse effects of opioids, and increase its beneficial effects, as an improvement in gas exchange and
intestinal motility. Experimental studies have shown that epidural administration of bupivacaine has a
beneficial effect on pancreatic microcirculation by preventing necrosis and the development of systemic
complications (**).

Sedation. The patient with AP has sedation needs similar to those of other nosological entities. This patient
may require sedation primarily in three situations: a) as an adjunct to analgesia, b) as an adjunct to
mechanical ventilation, and c) in the event of an alcohol withdrawal syndrome (145). The drugs most
frequently used in our environment are midazolam and propofol.

There are few studies on analgesia and sedation in patients with AP. Delving into the different aspects of
the recommendations made and suggesting new therapies may improve AP treatment.

Alternatives. Adjuvants in analgesia with opiates could optimize treatment. Antidepressants, such as
tricyclic antidepressants or selective inhibitors for recovering serotonin and norepinephrine, and

anticonvulsants such as pregabalin (***, *7) could play a role in certain forms of pancreatitis.

We do not have sufficient experience with the use of drugs with a potential use. Ketamine or clonidine may
be useful in some circumstances (151).

Locoregional analgesia already has a place in epidural treatment. The interpleural route has been used in
the treatment of postoperative and upper abdominal visceral pain. Intrathecal infusion pumps may be
another alternative (**%).

159 160 161 162

Celiac plexus (°) and celiac plexus neurolysis blockage guided by imaging (*, =, ) is a temporary or
permanent option (respectively) in patients for whom this locoregional analgesia could not be performed
or when it has not been effective..

Endoscopic therapy reduces pain (**). Pancreatic duct decompression when required by means of ERCP
with the resolution of obstruction, pancreatic duct dilation, stenting, sphincterotomy or pseudocyst
drainage.

Enzyme supplements (164) , somatostatin analogs such as octreotide (165, 166 167), or lanteotrido (168, 169),

and antioxidants (*’°, !, 17?) are studied therapies with potential benefits but without sufficient scientific

evidence to recommend its use in AP.

Recommendation 31. Analgesia is essential in the treatment of AP. Strong grade of
recommendation (1), low quality of evidence (C).

Recommendation 32. A comprehensive assessment must be performed to identify potential
for surgery that may reduce the progression of pancreatic damage or complications. Strong grade
of recommendation (1), low quality of evidence (C).

Recommendation 33. There is no analgesic guideline to choose from that is based on
evidence. Drugs ranging from non-opioid analgesics to opiates should be chosen, depending on the
intensity of the pain. Strong grade of recommendation (1), moderate quality of evidence (B).
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Recommendation 34. Patient-controlled analgesia (PCA) by means of a pump is a good
option when pain is particularly intense in the postoperative stage. Strong grade of
recommendation (1), low quality of evidence (C).

Recommendation 35. In the case of uncontrollable pain with opioids administered
intravenously, loco-regional epidural analgesia can be a good alternative. Strong grade of
recommendation (1), low quality of evidence (C).

Recommendation 36. Sedation can be used as an adjunct to analgesia, mechanical
ventilation or treatment of the alcohol withdrawal syndrome. There is no scientific evidence in this
regard. Strong grade of recommendation (1), low quality of evidence (C).

Recommendation 37. There may be other methods of analgesia and sedation control. More
studies on analgesia and sedation in patients with PA are needed. Strong grade of
recommendation (1), low quality of evidence (C).

10" Question: Volemia replacement and hemodynamic monitoring. In critically-ill patients with or
without mechanical ventilation (MV). In general wards and ICUs.

In patients with PSAP early administration of fluids is recommended, mainly during the first 72 hours,
during which the first 24 hours are the most important (}”3, ’%). Progressive, controlled and monitored
administration of fluids is probably more beneficial than the aggressive administration of fluids, which is
widely recommended in most clinical guidelines, primarily in patients with PSAP whose condition is
unstable and who show signs of hypoperfusion (ScvO 2 <70% or SvmO2 <65%, lactate> 4 mmol / |, oliguria)
(28), as well as associated comorbidities (patients with heart, kidney and / or liver disease) (*”°).The
administration of more than 3-4 liters of fluids in the first 24 hours seems to be related to a poor prognosis
due to an increased rate of acute respiratory failure and a greater need for admission to intensive care
units, either because of the deleterious direct effects of fluid infusion, or because it involves a patient with

complicated AP (47, 175, *°).

Regarding the type of fluid to be administered, crystalloid versus colloid, there is no general
recommendation for AP, although balanced crystalloid solutions (Ringer Lactate) have been observed to
control SRIS in PSAP, as well as CRP levels when compared to physiological saline serum (50, *’).

With respect to colloids, since there is no specific recommendation for patients with AP, using
hydroxyethyl starch (HEAS) with a molecular weight > 200kDa and / or grade of substitution> 0.4 in
patients with severe sepsis is not currently recommended, as well as those patients at risk for acute renal

dysfunction, a situation in which there is a significant proportion of patients with PSAP (*’8,*7°, 189),

The administration of intravenous fluids is the first-line treatment in patients with unstable PSAP. It is
important to remember that the need for fluid administration will be determined by signs of hemodynamic
instability and OF. We must continuously ask ourselves if we should continue with fluid resuscitation, while
exercising special care for the patient’s needs and the potentially dangerous effects of fluid infusion.

The expected hemodynamic response to fluid infusion is the increase in systolic volume. Today we have
tools to assess different parameters related to preload, according to the Frank-Starling mechanisms, in
critically ill patients including those with PSAP.
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The classic standard static parameters for assessing preload related to filling pressures, such as central
venous pressure and the average mean arterial pressure, fail to predict the response to a volume of
critically ill patients with suspected septic shock and need to be interpreted carefully when this type of
patient is assessed (*2!, '#%). Static parameters that directly assess intrathoracic volumes, such as the index
of intrathoracic blood volume (IIBV), has been assessed as a more reliable parameter for fluid management

in this type of patient when compared with the static parameters of pressure (**3).

Functional hemodynamic parameters are based on the cardiopulmonary interaction in patients undergoing
positive pressure mechanical ventilation and uniquely reflect the position on the Frank-Starling curve of
each patient by assessing cardiovascular performance. Different hemodynamic parameters can be
automatically obtained through various devices. The pulse pressure variation (PPV), stroke volume
variation (SVV) and the variation of the pressure wave by pulse oximetry plethysmography (APplet), are
among the most frequently found in the literature to be safe in predicting the response to the volume in
mechanically ventilated patients (***).

It is important to note some limitations in interpretation, such as the presence of cardiac arrhythmias,
spontaneous breathing, low tidal volumes (<8 ml / kg), high respiratory rates and right ventricular
dysfunction (185, 186, 187, 188). In these circumstances, when there are limitations to the assessment of
functional hemodynamic parameters (PPV, SVV, APplet), the evaluation can be performed by means of
echocardiography or different functional maneuvers (passive lifting leg maneuver, occlusion maneuver at

the end of expiration (**°, 1%°, %),

The passive leg raising maneuver (PLR) of Monnet and Teboul (introduced in 2005 and updated in 2008),
has been proposed as an alternative to predict the patient's response to a volume load. The test consists of
elevating the lower members to a 45 ° angle from a patient position of 45 ° while measuring the systolic
volume and cardiac output with transthoracic echocardiography (TTE) prior to lifting and one minute after
the maneuver. This maneuver mobilizes approximately 300 ml of blood from the MMII to the intra thoracic
compartment and reproduces the effects of volume expansion. It is reversible and avoids the risks of
volume expansion.

N\ @)

Semirecumbent position Passive leg raising

The EPP test is the only exploration that has repeatedly proven to be reliable in predicting response to
volume in spontaneously breathing patients, however, it is important to note that for a proper assessment
it is necessary to use a continuous hemodynamic monitoring device or a rapid response for the timely
detection of hemodynamic changes induced during the maneuver.

Interpreting these parameters in patients with intra-abdominal hypertension, which must be performed

fairly frequently with SAP or CAP patients, merits special mention. Pulse pressure variation (PPV), stroke

volume variation (SVV), systolic pulse variation (SVP) and the overall volume at the end of diastole can be
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considered useful parameters for assessing IAH patient response to fluids, when taking into account that
the response thresholds that distinguish responders from nonresponders can be increased (**?, **3). Itis
also important to bear in mind the difficulty of interpreting the response to fluids after the maneuver for
the passive elevation of the legs of mechanically ventilated patients with intra-abdominal pressures above

16 mmHg has been performed (**%).

Recommendation 38. We recommend early administration of fluids in patients with PSAP,
who are in unstable condition and show signs of hypoperfusion (central venous 02 saturation <70%
or mixed venous saturation O, < 65%, lactate > 4 mmol/I, diuresis < 0,5 ml/kg/h). Strong grade of
recommendation (1), low quality of evidence (C).

Recommendation 39. Balanced crystalloids in the amount not exceeding 4.3 liters in the first
24 hours are preferable. Special care must be taken with reviving patients with more severe
pancreatitis and / or more comorbidities. Strong grade of recommendation (1), low quality of
evidence (C).

Recommendation 40. We recommend not using hydroxyethyl starch with a molecular
weight> 200kDa and / or degree of replacement > 0.4 in cases of shock and / or renal dysfunction.
Strong grade of recommendation (1), low quality of evidence (C).

Recommendation 41. Monitoring the administration of fluids in patients with PSAP, mainly in
the first 72 hours, is important. Accurate prediction of the response to fluids before volume
expansion is crucial. Classic static parameters for monitoring and assessing response to fluids, such
as central venous pressure (CVP), pulmonary artery occlusion pressure (PAOP) and average arterial
pressure (MAP) should therefore be interpreted with caution in patients on either mechanical
ventilation or spontaneous breathing. Strong grade of recommendation (1), low quality of
evidence (C).

Recommendation 42. Monitoring dynamic parameter measures the cardiac response to
changes in preload. Systolic volume variation (SVV) and the pulse pressure variation (PPV) have
proven useful as predictors of response to volume in mechanically ventilated and sinus rhythm
patients. Strong grade of recommendation (1), low quality of evidence (C).

Recommendation 43. Numerous studies have demonstrated the usefulness of the maneuver
of leg elevation as a predictor of response to volume (increase > 10% in cardiac output during the
first 60-90 seconds of its initiation) in spontaneously breathing patients in critical condition. Strong
grade of recommendation (1), low quality of evidence (C).

Recommendation 44. The presence of intra-abdominal hypertension, which is common in
this type of patients, requires carefully interpreted static and dynamic parameters in patients on
mechanical ventilation or those who are spontaneously breathing. Strong grade of
recommendation (1), low quality of evidence (C).

11th Question: Nutritional and specialized metabolic support of critically ill patients with PSAP

Since this topic was last reviewed (**) a few, but highly valuable, contributions have been made. PSAP

and its evolutionary forms, SAP and CAP, produce a SIRS which leads to a highly catabolic, hyper-

metabolic and hyper-dynamic stress situation (**¢, *”). The previous nutritional status of the patient

27



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

will be a determining factor in patient recovery, so chronic alcohol intake and obesity are factors that
do not depend on severity.

Currently, the classic concept of treating PSAP, consisting of bowel rest and implementing total
parenteral nutrition which was limited to reversing the catabolic situation, has changed. Several

studies show increased morbidity and mortality risk with this traditional approach (**8, *).

A recent study of several intestinal functionalism markers concluded that intestinal barrier dysfunction
appears early in the course of PSAP and that it is associated with pancreatic necrosis infection, the
onset of MOF, and the severity of the pancreatitis with an increase in mortality (*®°).

Therefore, emerging data suggest that the route, time, quantity and composition of artificial nutrition
aim to reduce pancreatic secretion, treat and/or prevent malnutrition associated with a situation of
severe metabolic-catabolic stress, modulate inflammatory response and prevent the development of
local and systemic infections (201, 202 203 204). Nutritional support has become one of the most

important elements in the management of PSAP patients.
What are the indications for nutritional support in patients with PSAP?

In PSAP there is an indication for specialized nutrition from admission, since the patients are sick and
they will not resume food intake in the following 5-7 days and there is a maximum degree of
hypercatabolism.

The need for surgery or the development of local complications associated with pancreatitis does not
modify the indication for nutritional support, which must continue to be based on the severity level
and the intake efficiency to meet the calculated nutritional requirements.

Enteral nutrition vs. parenteral nutrition in patients with PSAP?

Following well known experimental studies (**).the absence of enteral stimulus causes

gastrointestinal mucosal atrophy, bacterial overgrowth, increased intestinal permeability and bacterial
translocation. This is demonstrated by a study in patients with SAP in which the effect of jejunal vs. NE
NPT on the intestinal barrier has been assessed. After 7, 14 and 21 days of treatment plasma
concentrations of endotoxin, diamine oxidase and urinary excretion of lactulose / mannitol ratio were
significantly lower in the EN group, with a better effect on the intestinal barrier (°%).

The latest meta-analyzes (iError! Marcador no definido., iError! Marcador no definido., 207, 208)

conclude that EN shows significant benefits on TPN for reducing mortality, MOF, systemic infection
and surgery. In addition, it is associated with a trend toward decreased hospital stays, local septic
complications and all at a lower cost.

TPN indication will be based on the impossibility of obtaining an appropriate enteral approach, if

there is intolerance to EN or when the clinical and laboratory signs of SAP worsen when initiating EN
(209).

When following the criteria of TPN indication in critically ill patients, we believe that TPN should be
initiated in patients requiring nutritional support, if it has not been initiated enterally or total
nutrional support is not achieved in the first 48 hours from admission. Some authors recommend
delaying the start for at least five days until SIRS has been overcome according to studies not
performed in PSAP. In our view there is no evidence for postponing the start of TPN beyond the

initial resuscitation phase (210, 211).
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Regarding the composition of the TPN, there are no data to recommend specific amino acid patterns
or certain lipid formulations in PSAP. No formulation has been proven to be superior to another. It is
important to note that lipid emulsions are not contraindicated in patients with PSAP and therefore
the energy contribution must be mixed (carbohydrate / fat) (208). The hypertriglyceridemia and
hyperglycemia values should be mandatorily and closely monitored.

In patients receiving TPN it may be convenient to simultaneously supply a minimum amount of
enteral diet. The aim of the EN, although from a theoretical point of view, would maintain the

trophic effect of intraluminal nutrient intake on the intestinal mucosa (**, 2*3).

When to start enteral nutrition?

It seems that bacterial colonization and infection of pancreatitis occur within hours of the start of
the AP. A reduction in mortality has been observed in different series when nutritional support is
initiated within 48h from its development (204, 2%, %°). The existence of prior malnutrition (as in the

case of PSAP cases due to alcohol consumption) is another reason to start early EN.

Studies assessing the effect of EN on systemic inflammatory response in patients with PSAP also
show a faster reduction in APACHE Il and inflammatory markers (200, 203, 207).

There is an ongoing study trying to establish which is the best time to start EN (**®), but at this point,

if we consider that EN, when initiated as early as possible, improves the course of the disease
process, we recommend early NE in PSAP in the first 24-48 hours from admission, after the initial
resuscitation phase (198, 200, 202, 203, 205, 207, 214).

How should enteral nutrition be administered?

There are studies on PSAP where exocrine secretion in response to cholecystokinin and other
secretagogues has been seen to be markedly reduced (**’).Furthermore, the EN distal flow to the
Treitz ligament minimally stimulates pancreatic secretion while respecting the "rest pancreatic".

Most of the randomized controlled studies on EN versus TPN are performed with the administration
of EN in jejunum, while showing no secondary complications in that location, so it is concluded that
the use of jejunal nutrition (202, 204, 207) is PSAP is safe. The use of a double-lumen catheter, which
allows for jejunal perfusion during gastric decompression, while monitoring the quantity and the
aspect of debit gastric, facilitates the tolerance and handling of EN in those patients.

In recent years several studies have appeared where the administration of EN in gastric chamber
appears safe and well tolerated in PSAP, and in comparison to the jejunal route it shows similar
results; however these studies are questionable because they include less severely-ill patients where
the location of the probe remains unclear (**%, *°) and the initiation of the diet is performed late
from the beginning of clinical treatment (**°). Randomized studies with greater statistical power are

needed to recommend its routine use.
What is the most recommended type of formula?

Enterally or parenterally nutrient supply, in the absence of indirect calorimetry, will be performed
on the basis of recommendations for specialized nutritional and metabolic support of critically ill
patients. SEMICYUC-SENPE Consensus 2011: 25-30 calories Kcal / kg / d, without exceeding an intake
of >4 g/ kg / d of glucose, lipid intake of 0.7-1.5 g / kg / d 1 to 1.8 g protein intake / kg / d (**).
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The last metaanalysis (**2) on the formulations used in pancreatitis concludes that semi-elemental
and polymeric diets can be used in PSAP, since there are no significant differences between feeding
tolerance, infectious complications or mortality. Only one study on pancreatitis where the objective
was to assess the type of diet administered concludes that both the oligomeric diets and the
polymeric diets are well tolerated in patients with pancreatitis. This study includes a small number
of patients with acute pancreatitis, where the time of NST placement lasts more than 7 days with a
high calorie intake (*2).

What specific nutrients are shown in PSAP?

There are few clear recommendations regarding the prognostic benefits of the administration of
enriched diets with specific pharmaconutrients in patients with PSAP.

If we talk about enteral farmaconutrition in PSAP, scientific evidence is scarce and the corresponding
recommendations are ambiguous. In published studies, the benefits with scientific significance refer
to improvements in biochemical markers of inflammation (***) and they suggest positive prognosis for
patients with PSAP to whom pharmaco-enriched nutrition is administered (225, 226), although there is
not considered to be sufficient evidence for recommendation as a result of the design of these studies

(202, 207, 209, **).

Studies with the administration of glutamine parenteral and enteral supplementation in PSAP
patients receiving TPN, have provided positive prognosis with the reduction of hospital stays,
infectious complications and the need for surgical intervention, as well as better glucemic control
and more rapid improvement in biochemical markers of inflammation (204, >, ).

With respect to the administration of probiotics and prebiotics in patients with PSAP and after
analyzing the data obtained from relevant studies (199, 200, 230, 231, 232), no recommendations can
currently be made for its use because the evidence in the bibliography is very contradictory. The
same microorganisms have not always been used and the doses used have also been different. Even
probiotics are considered hazardous in these severely ill patients (>*?) and should not be
administered in PSAP (?*%) and there is still a long way to go.

There are few studies on the parenteral or enteral administration of oligoelements and antioxidant

micronutrients in patients PSAP (**°, 29).

Recommendations:

Recommendation 45. Specialized nutritional support in potentially severe acute pancreatitis,
in its SAP and CAP forms, should be started early, within the first 48 hours after initial resuscitation.
Strong grade of recommendation (1), moderate quality of evidence (B).

Recommendation 46. Enteral jejunal nutrition is preferable to parenteral nutrition. Strong
grade of recommendation (1), high quality of evidence (A).

Recommendation 47. Parenteral nutrition is indicated if enteral nutrition cannot be
administered, if there is intolerance to this nutrition or if it results in an exacerbation of pancreatitis.
Strong grade of recommendation (1), moderate quality of evidence (B).

Recommendation 48. Enteral or parenteral nutritional intake shall be achieved on the basis
of recommendations for specialized metabolic and nutritional support of critically ill patients.
SEMICYUC-SENPE (2011) Consensus: caloric intake of 25-30 Kcal/kg/d, without exceeding an intake
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of > 4 g/kg/d of glucose, lipid intake of 0,7-1,5 g/kg/d and protein intake of 1-1.8 g/kg/d. Strong
grade of recommendation (1), moderate quality of evidence (B).

Recommendation 49. Polymeric and elemental diets are equally recommendable. Weak
grade of recommendation (2), moderate quality of evidence (B).

Recommendation 50. Assessing the possibility of maintaining a minimum supply of jejunal
nutrients, even in patients with impaired jejunal nutrition who are being treated with parenteral
nutrition, is suggested. Weak grade of recommendation (2), low quality of evidence (C).

Recommendation 51. The use of glutamine in patients with severe acute pancreatitis who
receive parenteral nutrition is recommended. Strong grade of recommendation (1), moderate
quality of evidence (B).

Recommendation 52. The use of prebiotics or probiotics in patients with potentially serious
acute pancreatitis is not recommended. Strong grade of recommendation (1), moderate quality of
evidence (B).

12th Question: Role of Endoscopy / Digestive Endoscopy in Critical, Severe, and Acute Pancreatitis. ‘

Role of Endoscopic retrograde pancreatic cholangiography and Endoscopic sphincterotomy (ERCP-EE) in
Biliar AP

Most acute pancreatitis (AP) cases are of a biliary origin due to a transient or permanent obstruction of the
pancreatic and bile duct (**’). Numerous studies have attempted to clarify the role of endoscopic
retrograde pancreatic cholangiography (ERCP) in this regard.

The existence of AP and cholangitis is accompanied by a high rate of complications. There is now a broad
consensus on recommending that ERCP be performed as soon as possible in this subgroup of patients (*%).
The usefulness of early ERCP in patients with biliary AP without cholangitis has been the subject of several
randomized trials (**°, 240, 21, 242 2%3) 3nd meta-analysis (93, 147, **, 2%, 2% 247 2%8) ‘\While there is an
agreement that early ERCP in predictably mild AP does not seem to be benef|C|aI the results differ from
those of the AP group with severity criteria and those with data suggesting biliary obstruction (**°, °).
This is probably related to the different criteria for selecting the patients, mainly in regard to the exclusion
of cholangitis, and the criteria used to predict the severity of AP. In a recent Cochrane review (250),
including 5 randomized trials, the strategy of performing early ERCP showed no reduction in mortality or
complications related to AP regardless of the prediction regarding AP severity.

A strategy based on the performance of a magnetic resonance cholangiopancreatography (MRCP) or
endoscopic ultrasonography (EUS) could probably better define patients who would benefit from
performing ERCP.

In critically ill patients, or those for whom ERCP with sphincterotomy cannot be performed, or when ERCP,
"transhepatic percutaneous drainage of the gallbladder (TPDG)" is a good therapeutic option for patients
with signs of PAG cholangitis or obstruction of the bile duct. Wenkui Yu, et al (243), who compared TPDG
with ERCP with endoscopic papillotomy in biliar SAP, obtained equally favorable results in the two arms
that were compared, with a complication rate similar for both groups. The work is well designed,
prospective, randomized, with 101 patients, so the degree of recommendation and scientific evidence is
high.
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Biliar AP with cholelithiasis is an indication for cholecystectomy. A cholecystectomy should ideally be
performed during admission and, if this is not possible, no later than four weeks after discharge, in order to
prevent further episodes of PA (147, 150, *!), except in cases where there are peripancreatic collections or
pseudocysts that are expected to require surgery (**?). In patients who are not candidates for surgery or
who reject this technique, endoscopic sphincterotomy is a valid alternative (>3, %*%).

Role of endoscopy in the management of pancreatic pseudocysts.

The drainage of pancreatic pseudocysts is necessary only at the onset of symptoms and does not depend
on the initial size of such collections. Situations that can benefit from drainage are the pseudocyst infection
and the condition of neighboring structures that can appear in the symptoms resulting from compression

of the gastrointestinal or biliary tract or due to the condition of surrounding vessels (>, 2°¢, 7).

There are three possible forms of drainage: the radiological, surgical and endoscopic. With respect to other
modes of drainage, the endoscopic form is the most more physiological (**%, **°). There are no comparative
studies between radiological and endoscopic drainage, but in regard to the latter, it consists of an internal
drainage, thus avoiding the appearance of cutaneous fistulas (**°, %*). It also allows for multiple prosthesis
and also enables nasochistic drains to be placed in different places and debridement of necrotic debris to
be performed (**?).Comparative studies between surgical and endoscopic drainage show similar figures of
success with lower morbidity and costs of the drainage performed with endoscopy (**3).

There are two possible forms of endoscopic drainage: the transmural and transpapilar. At present,
performing transmural drainage with EUS guided is recommended whenever available. The use of
endoscopic ultrasonography limits the appearance of technical complications and allows for the drainage
of pseudocysts in complicated or atypical situations, in patients with portal hypertension and it is more
accurate than CT in differentiating pseudocysts from cystic pancreatic tumors (***, 2°, 2°¢).

The drainage route is mormally transmural. It is indicated when there is complete pancreatic ductal
obstruction or the pseudocyst is greater than 6 cm. The endoscopic approach is feasible when the distance
between the pseudocyst and gastric or duodenal wall is less than 1 cm.

Transpapillary drainage by means of ERCP is recommended when the pseudocyst and pancreatic duct are
in contact, especially there is only one point of contact, it is smaller than 6 cm and it is separated from the
gastric or duodenal wall.

It requires a joint transpapilar and transmural approach only in cases of rupture, stricture or pancreatic
duct stones (266, %’).

Interventionist endoscopy. Role of endoscopy in the management of infected pancreatic necrosis.

Infected pancreatic necrosis is a complication that usually appears from the second week of evolution and
it is associated with high morbidity and mortality. The treatment should be administered as late as possible
(not before the third week) to stabilize the patient, reduce the inflammatory process and resolve organ
failure (147). Until recently, the standard treatment was surgery, but a more conservative approach is
currently recommended at the beginning, by combining medical treatment, percutaneous and endoscopic
drainage and, resorting to surgery only if there are no improvement after such treatments (5). Recent
studies show the effectiveness of endoscopic necrosectomy, which is an effective technique, but it should
be performed only in specialized centers because it presents complications (**®), which are equal to or
greater than surgical complications; the level of safety is acceptable (**°).
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Both the guided drainage of pancreatic collections by conventional endoscopy such as endoscopic
ultrasound-guided methods can be considered first-line drainage collections which lead to extrinsic
compression. However, endoscopic ultrasound-guided drainage must be the first choice in those cases in
which there is no extrinsic compression.

Direct endoscopic necrosectomy of organized pancreatic necrosis may be a technique that, in experienced
hands, is effective and has an acceptable level of safety compared to surgery. Endoscopic transmural
drainage is a perfectly valid option for patients who cannot undergo surgery or any other drainage
technique using large collections or who suffer from necrosis and / or suspected infection. In an
unorganized infected necrosis, however, surgery is still the preferred option.

Recommendation 53. ERCP-EE. When confronted with biliary AP having cholangitis data,
ERCP should be performed urgently (within 24 hours) with biliary drainage. Strong grade of
recommendation (1), moderate quality of evidence (B).

Recommendation 54. When confronted with biliary AP having an obstruction of the biliary
duct, performing ERCP (ERCP-EE) with early (first 72 hours) cleaning of the bile duct may prove
beneficial. Strong grade of recommendation (1), moderate quality of evidence (B).

Recommendation 55. In patients with biliary AP and predictors of severity, performing urgent
ERCP is controversial if no cholangitis or biliary obstruction data is available. Weak grade of
recommendation (2), moderate quality of evidence (B).

Recommendation 56. In patients with mild or moderate biliary AP without cholangitis or
persistent biliary obstruction, performing ERCP does not significantly reduce the risk of
complications or death. Strong grade of recommendation (1), high quality of evidence (A).

Recommendation 57. In centers where ERCP is not available in the first 48-72 hours and the
patient shows signs of cholangitis or obstructive jaundice, the patient should undergo
percutaneous transhepatic drainage of the gallbladder or biliary surgery within this timeframe.
Strong grade of recommendation (1), high quality of evidence (A).

Recommendation 58. Performing ERCP with endoscopic sphincterotomy is an alternative to
cholecystectomy as a prophylaxis for new episodes of biliary AP in patients with high surgical risk or
who have refused to undergo surgery. Strong grade of recommendation (1), moderate quality of
evidence (B).

Recommendation 59. Only symptomatic pseudocyst drainage is considered suitable. Strong
grade of recommendation (1), low quality of evidence (C).

Recommendation 60. The endoscopic drainage route is usually the first choice. Strong grade
of recommendation (1), low quality of evidence (C).

Recommendation 61. The use of ultrasound endoscopy limits the development of
complications resulting from this technique and it is useful for differential diagnosis with other
pancreatic cystic lesions. Strong grade of recommendation (1), moderate quality of evidence (B).

Recommendation 62. Infected or symptomatic pancreatic necrosis indicates the need for
treatment. The approach should be performed in stages with medical treatment, radiological
drainage or endoscopic or surgical or endoscopic debridement. Strong grade of recommendation
(1), high quality of evidence (A).
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Recommendation 63. The ideal time to perform this treatment for an infected or
symptomatic pancreatic necrosis is at least 3 or 4 weeks from the onset of pancreatitis. Strong
grade of recommendation (1), low quality of evidence (C).

Recommendation 64. Direct endoscopic necrosectomy is an alternative to surgical
debridement when performed in specialized centers. It offers acceptable levels of efficacy, although
it is not free of morbidity and mortality. Therapeutic / interventional ultrasound endoscopy (USE)
shall be considered an option for the management of pseudocysts and / or symptomatic or
complicated abscesses, as well as for performing necrosectomies in patients with infected necrosis
whose baseline counter indicate the surgical option. We wish to point out that if this therapeutic
option is chosen, it should be performed in centers that are especially "devoted" to this pathology
and which have multidisciplinary team composed of expert endoscopists, surgeons and
interventional radiologists. Strong grade of recommendation (1), moderate quality of evidence

(B).

‘ 13th Question: Antibiotic prophylaxis in PSAP.

Prophylactic antibiotics in acute pancreatitis.

Prophylactic antibiotherapy in SAP patients is defined as the prescription of antibiotics without any clinical
evidence of infection, in order to avoid pancreatic necrosis (NP) infection.

Prophylactic antibiotherapy originated in the 80’s after the Discovery that the principal cause of mortality
in SAP patients was (NP) infection. It is striking that antibiotic prophylaxis was found effective in previous
studies of low quality up to 2002, in, so it was included in several guides.

In 2004 the German School published a double-blind study with ciprofloxacin plus metronidazole (*"°),

where the antibiotherapy was not shown to be beneficial in preventing pancreatic necrosis infection and
advocated early antibiotherapy.

In 2003 (*’*) a multicenter, double-blind, randomized clinical trial began with a placebo, using meropenem
in SAP with NP. It is the study with the most patients with NP. The overall mortality rate was 20% in the
meropenem group and 18% in the placebo group (p = 0.799). In conclusion, this study showed that there is
no statistically significant difference between treatment groups for pancreatic or peripancreatic infection,
mortality or the need for surgical intervention, and does not support the early use of prophylactic
antimicrobials in patients with severe necrotizing pancreatitis.

The latest study (272), is a non-double blind, randomized, controlled, and multicenter trial on the

effectiveness of prophylactic imipenem in severe pancreatitis. Mortality, MOF, the number of surgical
interventions, and the need for intensive care (ICU) and the hospital stay did not differ between the two
groups. It recognizes that the ICU and early antibiotherapy have reduced the incidence of infection and
delayed surgery until the 3rd and 4th week, but with an economic cost of 20,465 with imipenem compared
to half that cost in the control group, 10,221. This study has methodological weaknesses that are identical
to those studies performed prior to 2002. It is not strong enough and it was terminated due to slow
recruitment. Severe pancreatitis was diagnosed by clinical and laboratory criteria, based on PCR. A small
proportion of patients (23%) developed a pancreatic necrosis exceeding 30%, and a third of the patients
had absolutely no necrotizing SAP.
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Does antibiotic treatment play an important role in the treatment of AP?

There is no doubt that prolonged randomized trials are needed to clarify the crucial question (41). Does the
reduction of NP infection reduce mortality? However, a new trial would have to consider the
reclassification of AP and the real rate of infected NP is 20% in patients with more than one third of
glandular necrosis, and not 40-70% as suggested in the past. To demonstrate a significant reduction of 10%
in infected NP between 240-400 patients must be included in this trial. To actually demonstrate that the
reduction of infected necrosis reduces mortality from 20% to 10%, more than 3000 patients must be
included in the trial.

Despite the recommendation not to use prophylactic antibiotics in SAP (24, 26, %) they are still being
used. In the EPIC-2007 study (*’*).most patients admitted to an ICU with SAP required antibiotics
(112/159), and about a third of them received antibiotic prophylaxis (38 of 159 patients, 23, 9%). This
practice of antibiotic prophylaxis, although not supported by scientific evidence, is still widely used.

Since the last update of this topic in 2008 there have been several studies on antibiotic prophylaxis in AP.
Most do not have a sufficient sample size, with non-double-blind design (275, 276). These studies, and
another with a double-blind design (*”’), do not show that there are any advantages in the use of
prophylactic antibiotics. In conclusion, we can establish a strong recommendation not to use antibiotic
prophylaxis in AP patients with a necrosis greater than 30%, although the evidence is of moderate quality.

(278) 279 (280)

All these studies have been included in several meta-analyses: Jafri et al , Pezzilli et al (°"7), Bai et al
y De Madaria et al (**!), with the conclusion that antibiotic prophylaxis has no advantages. Other recent

meta-analyses show very similar results (222, 283, 284 28,

7’

Does AP with intraabdominal fungal infection (IFl) offer a worse prognosis than intraabdominal bacterial
infection (1IB)?

Vege et al (29) reviewed data from 207 consecutive patients hospitalized with SAP between 1992 and 2001
with the primary objective of comparing mortality and other secondary aspects of intraabdominal fungal
infection (IFI, 30 patients) with abdominal bacterial infections (ABI, 78 patients ) and pancreatitis without
intraabdominal infection (NII, 99 cases). It defines a primary fungal infection as those infections for which
there have been no previous abdominal operations; secondary infections were those that developed after
earlier surgery. 52% (108/207) of patients had intra-abdominal infection; all these patients developed IAB
and in 30 patients (15%) developed concomitant IAH. There were seven cases of primary fungal infections
and 23 secondary fungal infections and no differences were observed between these groups. Compared
with patients with IAB, IAH patients had longer hospitalization stays (63 vs. 37 days, p <0.01) and the need
for ICUs (28 vs 9 days, p <0.01) and higher rates of hospital stays and OF (73 vs. 47%, p <0.04), but similar
mortality rates (20 vs 17%, p> 0.41).

As a general rule the need to administer antifungal prophylaxis early is never raised, unless the patient has
previously received antibiotics and present other risk factors; in these cases it is called "early antifungal
treatment" and defined "when antifungal prophylaxis is initiated from the first week of admission” (25).

The role of “early antifungal treatment” (incorrectly called “antifungal prophylaxis”).

286), and he found a reduction in the number of

287
).

In 1995, the first physician to use an antifungal was Luiten (
Candida infections in SAP due to digestive decontamination with an amphotericin and local antibiotic (
Years later, in 2003, de Waele states that early administration of fluconazole reduces the incidence of
fungal infections but not mortality (**8). A randomized clinical trial of prophylaxis with low-dose garlicina
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and fluconazole in SAP resulted in a reduction of fungal infection in both groups and these authors
conclude that antimicotic agents in prophylactic dose s may reduce the incidence of fungal infection in
patients with SAP (**9).

Three recent reviews support and justify the possible role of antifungals in SAP. Trikudanathan’s (**°)

review and Jan De Waele’s review in 2011 (*°*) analyze the rational use of antibiotics and antifungals in
patients with SAP. They describe the following risk factors for developing an infectious complication during
AP with pancreatic necrosis (IAH): previously administered antibiotics, total parenteral nutrition,
endoscopic procedures, prolonged ICU stay, central venous catheter is use for an extended period of time
and the age of the patient (elderly <70 years). The third review on the subject (Kochhar 2011) (*°%)
concludes that the role of antifungal prophylaxis is unclear and further studies are required. Natural history
and especially the treatment of fungal SAP have not been studied and by extension the same criteria apply
as in bacterial SAP.

Antifungal administration should be assessed in some high risk cases of fungal infection. Early antifungal
treatment may be indicated at bedside in patients with 3 or more points in the "Candida score" (**3). If the
patient is septic, receiving total parenteral nutrition presents multifocal colonization and in the presence of
risk factors one should not hesitate to establish empirical antifungal therapy, although with a weak
recommendation. Treating drain colonization is not recommended.

Antifungal treatment should be performed early. Fluconazole reaches adequate concentrations in the
pancreas, and the dose should have an initial load of 12 mg / kg / d followed 6mg/kg/d. Amphotericin B in
the liposomal form has a greater antifungal spectrum and greater penetration in pancreatic necrosis.
Echinocandins are also useful.

Whenever no residual infection remains and the patient's condition improve, a 7-14 day duration in early
antifungal treatment should be sufficient. Once the fungal infection has appeared in SAP the definitive
treatment is surgery.

What is the role of DDS in SAP?

Since 1992 when the first information appeared on the DDS in the SAP and up to the present, following the
through the 1999 Luiten trials and Sanchez’s report in 2000, it has not been shown to have a favorable
impact in these patients (*>*). Luiten’s is the only study on DDS and SAP that has shown the decrease of
mortality in patients with necrotizing pancreatitis, but from a level of 35% (which is a very high figure and it
is currently unacceptable) to 22% (p> 0.05), mainly at the expense of late mortality (> 2 weeks), and
significant reduction (p = 0.003) rates of over infection of pancreatic necrosis by negative Gram. Despite
these results, it is not possible to draw firm conclusions regarding DDS.

A comparative study on DDS, using a simple and practical method, should probably be planned. Currently
can not be recommended for the systematic use of DDS in SAP for preventing pancreatic sepsis cannot be
currently recommended.

What is the next step?

The use of prophylactic antibiotics in patients with acute pancreatitis and NP is an issue that has not been
clarified where the development of "large" controlled trials are required (powerful RCTs), by using the new
Petrov classification of acute pancreatitis.

The reviews and studies highlight the lack of evidence for the use of antimicrobials in prophylaxis against
pancreatic necrosis infection (**°).
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At the present time, there are only two high-quality and powerful trials, those of Insemann et al and
Dellinger et al, which provide proof against the use of prophylactic antibiotics, although they do not
indicate the ideal number of trials for this type of testing. Both trials clearly support the recommendations
described above. Consequently, clinical practice must be influenced by these recommendations.

Recommendation 65. The use of prophylactic antibiotics in PSAP patients with or without
pancreatic necrosis is not recommended. Strong grade of recommendation (1), moderate quality
of evidence (B).

Recommendation 66. The analysis of individual patients may be important for identifying
potential candidates who might benefit from antibiotic prophylaxis. Weak grade of
recommendation (2), low quality of evidence (C).

Recommendation 67. The role of "early antifungal treatment" (misnamed antifungal
prophylaxis) with fluconazole is unclear and requires further study. But once the fungal infection
appears an antifungal with a greater spectrum than fluconazole should be used as soon as possible
and by extension the same criteria used in SAP and CAP with bacterial infection are applied. Weak
grade of recommendation (2), moderate quality of evidence (B).

Recommendation 68. Empiric antifungal treatment based on clinical findings without
microbiological confirmation does not appear to be effective. Weak grade of recommendation (2),
moderate quality of evidence (B).

Recommendation 69. There is no conclusive evidence at present for recommending the
routine use of SDD in PSAP. Weak grade of recommendation (2), moderate quality of evidence (B).

14th Question: Hemofiltration in PSAP. Dynamic Approach to Extra - Renal Replacement Techniques:
Early Hemofiltration; High-volume hemodiafiltration.

Immunomodulation and therapeutic control attempts in SAP treatment

PSAP and the evolutionary forms of SAP and / or CAP are characterized by the production and disposal into
the plasma of elevated concentrations of inflammatory mediators of the remote development of an
inflammatory condition and, consequently, although the initial process is local, their consequences rapidly

become widespread (SIRS and subsequent development of MOF), as in sepsis, burns, etc. (*°¢, 2%).

Back in the 70s a group of pioneers suggested a change of strategy in the therapeutic approach of
298

"reducing or mitigating the inflammatory process in the pancreas", by initially using peritoneal lavage. (*,
299 300
).

7

HF has several features that make it suitable for the removal of these proinflammatory substances,
although there are conflicting data in the literature regarding the actual effectiveness of HF for removing
inflammatory mediators (TNF-alpha, IL 1, PAF, IL-6 and complementary fractions), because it has not
always been possible to demonstrate that this clearing has an impact at the systemic level (301, 302, 303, 304).
However, there are consistent data that support the beneficial effect of HF on the clinical situation and
recovery of patients with SIRS or MOF, which contributes especially to the stabilization of the respiratory
and hemodynamic systems (30> 306307, 308)

HF in the treatment of SAP: Clinical experience.
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Based on the data presented, some authors have considered the possibility of achieving an
immunomodulatory effect by using CTDB in patients without ARF, even though, paradoxically, no data

were available on preclinical research to support this hypothesis (3%, 31, 3.

In 2003 starts the application of early HFVVC as an alternative immunomodulatory treatment in SAP
without conviction (3'2, **%). The major argument against these sttudies jobs is that they consist of a series
of cases and not of controlled studies, and, on the other hand, the initiation of treatment can not be
considered early (average delay of 6 days in initiating the treatment).

The most prestigious study (***) on HF and SAP with a randomized design was published in 2005. The

authors analyzed the evolution of 37 patients with SAP, by comparing HF 1 vs. 4| / | and early initiation of
treatment (48 h) versus a late initiation (96 h). Mortality was significantly lower in the group receiving
more doses with a more obvious hemodynamic improvement. The early treatment Group also benefitted
in a similar way.

Recently, other authors (***) have developed a prospective case and control study of SAP, by distributing
the patients into four groups, depending on whether they accepted or not HVHF (high exchange doses) and
in the presence or absence of ARF at the time of initiation of HVHF. HVHF was introduced early in the
treatment. The authors detected a significant improvement in the severity level of patients undergoing
HVHF, as well as a significant reduction in the mortality of this group (an 81.0% survival rate on the 28th in
the group receiving treatment vs 57.6% in the control groups. p = 0.026).

HF in SAP treatment: Current recommendations for its use.

From what has been discussed above it follows that the use of CRRT as specific immunomodulating
treatment in SAP is based on appealing arguments, such as the positive effect these techniques have on
the function of certain organs, the impossibility of immunomodulating impaired inflammatory response,
maintaining cellular defense capacity and hindering the development of infections and, finally, the
possibility of having a positive impact on the prognosis of these patients. In these cases, the starting time
of the treatment, the exchange dose used, and the filter replacement frequency may affect the efficacy of
treatment. However, at present we must consider that the accumulated experience is still insufficient,
because, although well-designed experimental work has yielded positive results, clinical experience is
limited to a small group of case series that are difficult to assess, two case-control studies using a
methodology that prevents them from being conclusive, and a randomized study with a small number of
patients.

Finally, the indication is based on the concept of a CRRT dynamic approach for AP patients in critical
condition; i.e., how and when to dosify (4), when and how to initiate and how to terminate TDE in these
critically-ill patients (**).

Management of patients with SAP and ARF.

FRA is a major problem in the development of SAP (**/, 3'%), and although an isolated appearance might be

considered very rare, a relatively high frequency of occurrence within a MOF has been detected. In these
circumstances it implies an alarming increase in mortality of 70-80%, compared with 8% in patients
without renal involvement, and finally, it becomes necessary to perform a TDE, and in these cases the
mortality increases to 90 % (**°). It shows a beneficial effect from continuous treatment (3%, 32%).
Performing HFVVC early with a high exchange dose (HVHF) has shown to have a positive effect on the
hemodynamic and / or respiratory condition of patients (3*), by controlling the so-called "dialytrauma"

(32, 32%), and recommendations on withdrawal (***) (diuresis > 1 ml / kg / h for> 24 hours, the possibility of
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a neutral hydric balance, without reducing the required volume, absence of uremia complications). Finally,
we suggest a dynamic approach to therapies, by making a daily "check-list or review" of therapeutic targets
(metabolic and fluid management) and adjusting the dose until final withdrawal. If the patient is able to
maintain metabolic homeostasis and hydric balance without TCDE the technique could definitely be
removed.

On the other hand, if we know that acute renal dysfunction or ARF is common in such critically ill patients
with AP and that they will undergo scans with intravenous contrast and will receive potentially dangerous
drugs for renal function, we believe that prevention protocols, as well as early detection and treatment of
ARF in patients not only with PSAP, should be recommended, according to the validated aspects recently
described in the COFRADE study (*%°).

Consequently, given the need for a purification treatment in a patient with complicated SAP with ARF, and
considering the results obtained in other related pathologies and extrapolating these results for patients
with SAP (in which there are no specifically published data), we have decided to make these
recommendations and select the use of a TCDE:

Recommendation 70. At present, with the experimental and clinical evidence accumulated
the use of TCDE as immunomodulating therapy as in the Potentially Severe Acute Pancreatitis
(PSAP) has a favorable recommendation but it is not conclusive. Weak grade of recommendation
(2), moderate quality of evidence (B).

Recommendation 71. After considering the possible beneficial effect on patient’s immune
response and the course of the illness, DTE should preferably be initiated early. Weak grade of
recommendation (2), moderate quality of evidence (B).

Recommendation 72. A safety renal system for PSAP patients should be provided be means
of the creation of a prevention protocol, early detection and ARF handling both in ICUs and general
hospital rooms. Strong grade of recommendation (1), high quality of evidence (A).

Recommendation 73. If an ARF patient has general and hemodynamic stability, any
treatment that currently controls the internal environment (extended or continuous IHD) could be
used for this purpose, based on the team and infrastructure experience. Strong grade of
recommendation (1), high quality of evidence (A).

Recommendation 74. In the cases of acute renal failure in the course of SAP with
hemodynamic instability, according to the experience accumulated in other related pathologies
(There is no specific data on SAP), TCDE is recommended. Although there is no definitive study on
this subject, the use of IHD in hemodynamically unstable patients is not recommended. Strong
grade of recommendation (1), moderate quality of evidence (B).

Recommendation 75. TCDE should be started early in the course of acute renal failure.
Strong grade of recommendation (1), moderate quality of evidence (B).

Recommendation 76. Based on the interest of using more cost-effective treatments and with
the aim of reducing the complications of this type of therapies, a dynamic approach to these
therapies would be very useful, based on the basis of the type of patient and the stage in his/her
recovery. Strong grade of recommendation (1), low quality of evidence (C).
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15th Question: Surgical approach to SAP or CAP with and without Pancreatic Necrosis and Sepsis.

SURGICAL INDICATIONS
Sterile Necrosis

Currently, there is a consensus on the conservative management of patients with AP and sterile necrosis,
which is based on the medical treatment. In 1991, Bradley and Allen described a series of patients in whom
conservative treatment seemed to have good results. Recent guidelines recommend surgical treatment for
those patients where intensive supportive care has failed. A recent national study on patients undergoing
surgery (**”), which had been published, shows that surgery for sterile necrosis is associated with increased
mortality, and supports conservative treatment unless a pancreatic or peripancreatic infection is detected.

Current management of AP patients with sterile necrosis is based on conservative treatment. However,
after the acute stage, a small number of patients with non-infected necrosis may benefit from surgical
treatment:

1. Patients, who after several weeks of conservative treatment, still suffer from fever, lethargy,
recurrent abdominal pain, nausea and / or vomiting and hyperamylasemia after attempts to return
to an oral diet, typically have large amounts of necrotic tissue and often have concealed
retroperitoneal infections in this devitalized tissue that are objectified after debridement (

2. Patients with postnecrotic rupture of the main pancreatic duct, which is classified as “disconnected
duct syndrome”, with a clinic similar to that discussed above, which are tributaries of surgical
treatment (24).

3. Intestinal obstruction or biliary stenosis due to the organization of necrosis.

328
).

Infected Necrosis

Contrary to the controversy that erupted regarding the treatment of sterile necrosis, there is virtual
unanimity about the concept that patients with infected necrosis are tributaries of surgical treatment.
Some articles have appeared advocating conservative treatment, even in patients with infected pancreatic
necrosis (329, 330 331 332). Most of these studies have been conducted on patients who have refused surgery
or have been considered to be at a very high surgical risk. Prolonged antibiotic treatment, occasionally

supported by percutaneous drainage of intraabdominal collections, helps to get acceptable results.

Since mortality rates for patients undergoing conservative treatment who had infected pancreatic necrosis
were very high, this treatment is not currently advisable unless patients refuse surgery or are considered
inoperable due to a high comorbidity (**3).

However, recent data may question this assertion. Stern et al (***) note that FNA bacteriology does not

determine either the surgical approach or the clinical status and the parenchymal impact. Invasive options
should be increased, and the endoscopic and laparoscopic approaches versus the standard beginning
laparotomy should be continued, if the clinical situation permits. Overall, neither does a positive
bacteriology imply a surgical indication, nor does a negative bacteriology rule it out (There are no false
negatives) and the same is true of the discovery of gas in CT.

In summary, patients with infected necrosis should be treated surgically based primarily on the clinical
situation. A positive PAAF or gas in the CT does not appear to be totally synonymous today with surgical
treatment if the patient is able to undergo surgery from a clinical standpoint.

SURGICAL TECHNIQUE
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The surgical technique for the treatment of AP with infected necrosis is based on a necrosectomy involving
extensive debridement of the entire pancreatic and necrotic peripancreatic tissue, while preserving the
viable tissue as much as possible in an attempt to prevent secondary pancreatic fistulas and limiting where
possible lesions to and / or removal of adjacent organs.

Rau’s study (**), where he compared the results on mortality published in the literature, between

necrosectomy and declining drainage, necrosectomy and lavage by means of a closed and a necrosectomy
plus programmed relaparotomy and an open or temporarily closed abdomen, indicated a mortality for
different techniques of 42 %, 20% and 21%, respectively.

These techniques have not been studied using well-controlled, randomized studies, so that there is no
clear indication of one procedure over another (93, 335). In this case, the experience of the surgical team,
the proper management of these patients subjected to an open abdomen, temporary closure or
continuous lavage by the nursing team that controls the treatment; provide the principal criteria for
selecting one technique or another.

Recently, Bradley (333) reported that open abdomens should be reserved for those patients with acute
pancreatitis and infected necrosis who present extensive collections that exceed the pancreatic cell and fill
the entire retroperitoneal space behind the colon.

It is probably in these cases where the value of intra-abdominal pressure (IAP) becomes more relevant. The
patients that Bradley (333) described are, without doubt, patients with elevated abdominal pressure, who
frequently are sick with a universal necrosis that is not confined to the pancreas and who are certainly
those who should be treated by means of a temporary closure of the abdomen; proceeding to the
conventional closing of the laparotomy is a clear predisposing factor for the development of abdominal
compartmental syndrome (ACS) with fatal consequences.

If the patient is stable during pancreatic surgery, cholecystectomy can also be performed. If the condition
of the patient undergoing surgery is unstable, and there is a vesicular plastron, the gall bladder should not
be operated on and only the necrosectomy should be performed.

TIME FOR THE SURGICAL INDICATION

Pancreatic necrosis is a dynamic process that has two distinct phases, the early and late phases. The
conclusive evidence that advised against surgery of sterile necrosis (335, **°) indicates that the best time to
indicate necrosectomy is during the late phase of the disease; i.e., the phase in which the necrosis infection
is common (often after three or four weeks from its onset) (24, **).

In the early or initial phase (first two weeks after its onset) surgical indication should only be established in
the following cases:

a. Cases of MOF and diagnostic doubts between PSAP and mesenteric ischemia or perforation
of empty viscera.

b. Cases of intestinal ischemia or a perforation which is secondary to the extension and / or
compression pancreatic necrosis produced by pancreatic necrosis, either at the level of
small intestine or colon.

c. The appearance of ACS in the early days, by performing decompressive surgery without a
necrosectomy.
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In all patients with CAP or SAP AIP should be recorded regularly in search of the development of ACS that
could make it necessary to perform decompressive surgery.

NEW SURGICAL TECHNIQUES

Minimally invasive pancreatic necrosectomy (MIN) (**®) has been developed according to two diametrically

opposed philosophies. On the one hand, there is a group of surgeons who supports MIN as a
complementary method of open necrosectomy, which is useful for the treatment of waste collection after
conventional surgical treatment; this form of management has been referred to as “step-down” (5).

On the other hand, there is another group of surgeons who support “step-up” (5), which relegates open
necrosectomy to a secondary option after the failure of a minimally invasive technique.

The transgastric route described by Baron (**°) is inspired by the classic surgical treatment of retrogastric
pancreatic pseudocysts. By using this procedure, it has been possible to successfully debride pancreatic
necrosis; however, it requires a specific localization of the necrosis: encapsulation and liquefaction of the
necrosis area located in the lesser sac and therefore delimited by the stomach, duodenum and colon
transverse: “walled off pancreatic necrosis”.

The retroperitoneal approach described by Carter's group in Glasgow (**°) is an adaptation of the classic
lumbotomy for debridement of infected pancreatic necrosis basically localized on the left side of the
abdomen.

The randomized, controlled study conducted in the Netherlands (5) comparing an open necrosectomy to
the "step-up" technique (percutaneous drainage and, if it is insufficient, minimally invasive retroperitoneal
necrosectomy), shows that 35% of patients can only be treated with percutaneous drainage and the
remainder require the combination of percutaneous drainage and minimally invasive retroperitoneal
necrosectomy. There are fewer complications, 69% for open necrosectomy versus 40% for the "step-up";
however, it was not possible to demonstrate a significantly lower mortality, 19% vs. 16%.

The use of radiologically guided percutaneous catheters is considered a "bridge" technique until a more
definitive treatment can be applied; it can be extremely useful for stabilizing patients whose condition is
too serious to tolerate any type of necrosectomy (337). This technique has not been compared to surgical
debridement, but in a systematic review of the literature on the usefulness of percutaneous drainage as
the sole technique in the treatment of pancreatic necrosis, the use of drainage was found to be sufficient
for 55.7% of patients who did not require surgical necrosectomy (85).

A new message has emerged from all these new techniques: necrosectomy in itself may be less important
than achieving proper drainage (339).

Currently endoscopic techniques, with some exceptions, have failed to demonstrate its superiority over
conventional techniques; however, the future of minimally invasive techniques in the treatment of
patients with infected pancreatic necrosis is promising, as long as the experience in handling it increases
and the new technology needed for obtaining the best results appears. (335, **'jError! Marcador no

definido.).
CONCLUSIONS:

1. The management of patients with sterile necrosis is conservative.
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2. The management of patients with infected necrosis is surgical. If the patient’s clinical condition
permits, surgery should be delayed as long as possible and it should be preceded by less aggressive
approaches.

3. Necrosectomy and lavage and necrosectomy, lavage and scheduled and / or open abdomen
laparotomy are the most recommended "classic" techniques.

4. The best time for necrosectomy is in the late stage of the disease.

5. Less invasive surgical techniques make a strong appearance and should be evaluated by means of
well-designed studies.

Recomendacidn 77 . Surgery. Indications: Infected necrosis plus clinical deterioration; Intestinal
ischemia or perforation secondary to pancreatic necrosis; Intestinal obstruction or biliary stricture
due to the organization of necrosis. Strong grade of recommendation (1), high quality of evidence

(A).

Recomendacidn 78. Surgery. Technique: Necrosectomy + drainage + temporary closure. Weak
grade of recommendation (2), moderate quality of evidence (B).

Recomendacidn 79. Surgery. Moment of surgery: 3-4 weeks after initiation of the PSAP as long as
the patient's condition permits. Strong grade of recommendation (1), moderate quality of
evidence (B).

Recomendacidn 80. Surgery. New surgical techniques: Minimally invasive or not combined with
percutaneous drainage; Retroperitoneal and transgastric. Weak grade of recommendation (2), low
quality of evidence (C).

Recomendacidn 81. In a patient with infected necrosis and organ failure, current indication is
surgical necrosectomy. Treatment by means of other options which are less invasive, such as
radiological or endoscopic techniques, has yet to be determined. Radiological or endoscopic
techniques can be used in a patient with infected necrosis and without organ failure. When the
patient’s condition does not improve, surgical necrosectomy can be performed. Strong grade of
recommendation (1), high quality of evidence (A).

16th Question: Costs of managing a PSAP patient in an ICU.

AP is a complex entity where multidisciplinary treatment is necessary. Performing more frequent economic
evaluation studies has failed to address, with few exceptions, the pathology that we are assessing. The
number of tasks with a pharmacoeconomic approach is small. An economic assessment of overall AP
treatment has not been performed as of today, and we only have observational estimates of hospital
treatment costs (in Spain, a mean average of € 3,365, an average of 6,488 with a standard deviation of 14
393) (**%). This treatment, which is expensive, is warranted by the excellent prognosis of these patients
after recovering from an acute episode (123) (84% of the patients who had worked the year prior to SAP
episode were able to return to work) (**3).

We can distinguish between two major types of economic studies: the economic study "embedded" in

another study (observational, clinical trial, etc...), and purely "economic" study (e.g. decision analysis),

whose budgets must be drawn up from studies with the best level of available evidence. For the first type
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of economic study a GRADE assessment is simple. For the second type of study, which is more complex,
with several assumptions that may influence the results, it may be more complex to label them, especially
if they are based on small tasks with little statistic power.

Management of AP from the economic standpoint.

From a general management point of view, implementation of a systematic multidisciplinary algorithm,
such as clinical pathways, in patients with acute pancreatitis can result in a reduction of mortality,
shortening of the length of stay, and reduction of hospital costs. In a study performed in the USA (
there was a significant improvement in the outcomes of patients with acute pancreatitis after
implementation of the algorithm. In particular, the mortality rate was 6.6%declines of these three
variables: in 1998 (prior to introduction of the algorithm) as compared with 2.2% in 2009, the mean length
of hospitalisation was 9.6 and 7.2 days, respectively, and the mean cost of treatment was $6,186 and
$6,160, respectively. The last difference is meaningful taking into account the inflation rate since 1998. At
the same time, it is worth mentioning that these findings were derived from a retrospective study and
further prospective studies are warranted.

344
),

Regarding the management of imaging of acute biliary pancreatitis, we found several interesting tasks.
Gregor (>**) performs a decision analysis to assess the cost-effectiveness of performing endoscopic
retrograde cholangiopancreatography (ERCP) routine in patients with idiopathic PA, versus performing
ERCP after a 2nd episode symptomatic. He concludes that performing routine ERCP provides a marginal
overall benefit, although the benefits are greater and the option is more cost-effective in the subgroup of
patients with higher probability of a hidden choledocholithiasis.

As a result of this study, the patients with "a priori" high probability of choledocholithiasis underwent an
performed ERCP before cholecystectomy, whereas if this probability was low cholangiography was
performed. Arguedas (346) performs a cost-benefit analysis as to whether surgical cholangiography (I0C),
ERCP, endoscopic ultrasound (EUS) or colangiopancreatoRM (CPRM) or intraoperative cholangiography
(10C) (these last 2 followed by ERCP) should be performed on these patients. This study rates the different
strategies, with AP morbidity and mortality data and the data from each test, with the expected
complications of each, and the characteristics of each test (sensitivity and specificity) and the costs. The
result is that with a probability of choledocholithiasis <15%, the observation with performing ICO is the
least expensive option, if that probability is 15-58% EUS and ERCP if the probability is> 58%. In terms of
cost-effectiveness, for a probability of 7-45% of cholelithiasis, EUS is the option of choice, and for greater
ERCP values.

A similar approach is followed in a more recent study (**'), but it can differ depending on the severity of
the illness; according to the authors, EUS is the dominant strategy (or it is the strategy of "choice" from the
pharmacoeconomic point of view) in acute biliary AP, while in unsevere forms EUS is slightly more
expensive although it is associated with less ERCP and fewer ERCP-realted complications.

347

The nutritional support of these patients is an area of interest.
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In a randomized study, albeit a small one (**®), conducted in the U.S., enteral nutrition (EN) intake by

means of a nasojejunal tube or parenteral nutrition (PN) was compared after 48 hours of support with
fluids and analgesics. Patients on an enteral diet was on the diet for a shorter time, which involved an
average savings of S 2,300 per patient in diets, and lower rates of metabolic and infectious complications
(data consistent with those found in the severe AP subgroup).

These results are similar to those found in an observational and descriptive study in Colombia (™), with
progressively lower average hospital costs (EN and a mixed PN, $ 38,300; $ 23,200 NP; NE $ 16,000) and
less hospitalization (29 days in the 2nd group and 19 in the 3rd).

A small randomized controlled trial (n = 28) compared the efficacy of PN with glutamine supplementation
versus standard PN (**°). No significant changes in measured events or cost variations were observed.

A randomized trial was performed in China (n = 100) comparing NP until the start of an oral diet versus a
"more individualized" approach with successive NP, transpyloric NE and, finally, prepyloric EN, phases. In
the second group lower rates of complications, secondary infections, intraabdominal infections, length of
hospital stay and hospital costs were observed (**%).

349
(

TCRR costs. The support of these patients with continuous renal replacement therapies is very fashionable,
but with controversial results. In a study performed in China (3*?), a systematic review on the early
initiation of this technique in Chinese patients with severe AP, short-term continuous venovenous
hemofiltration (HFVVC) is described as the most cost-effective, with better results than HFVVC long-term
peritoneal dialysis, or a combination of short-term HFVVC and peritoneal dialysis. IT also refers to the
superiority of high flow techniques. However, the study has some methodological limitations. Therefore,
the issue continues to be controversial.

Surgical costs in PSAP. En cuanto al tratamiento quirurgico activo, encontramos varios aspectos.

An old observational study (**3), with a short series of 10 AP necrotizing patients, showed the effectiveness
of open necrosectomy, with $ 3,214 per year of a life saved, although part of several unrealistic
assumptions (100% mortality in the absence of surgery, life expectancy of 75 years); a more recent
observational an retrospective study, performed in New Zealand (***) did not find any significant
differences (-3.8 days in ICU stay, 44 days in a hospital room — or costs -) in performing open minimally
invasive pancreatic necrosectomy.

In a recent Dutch randomized study (5), the efficiency of a minimally invasive "Step by Step" approach
(percutaneous drainage or endoscopic transgastric, with a video-assisted attempt if the first attempt is not
effective) versus an open necrosectomy is assessed. This approach reduces the likelihood of the primary
combined end point (multiple organ failure, viscus perforation, enterocutaneous fistula, intra-abdominal
bleeding or death), there is no variation in isolated mortality, but there is a significant reduction in costs of
up to € 10,800 per patient.

Prevention costs. Finally, we describe at least three actions with preventive objectives:

In Navarra (**°) the efficacy of somatostatin for preventing post-ERCP AP was studied. The cost of the
hormone is much lower than ERCP. Assuming an AP rate of 3% in the somatostatin group and 10% in the
control group, the economic benefit with AP rates in the control group of at least 4.2% are described.

In a study performed in the U.S. (**®) different strategies for placing a pancreatic stent for preventing post-
ERCP pancreatitis with Markov decision trees was assessed; the study reached the conclusion that stent
implantation in patients with a risk of ERCP is the most cost-effective strategy.

45



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

M\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO
And performing open (**’), laparoscopic (**%), or early cholecystectomy, for acute cholelithiasis, can help
reduce costs by avoiding hospital readmissions for cholecystectomy-related medical problems, including
AP. In fact, although old clinical guidelines (1998) recommend that cholecystectomy be performed in biliar
AP within 2 weeks after the acute episode, and even in the same hospital, there is "administrative"
resistance to doing it, despite the increase costs involved in a subsequent readmission to perform
scheduled surgery. As an important methodological limitation, the two studies are observational and
retrospective.

PPC prophylaxis of PPC is also achieved with nonsteroidal antiinflammatory drugs (NSAIDs) and a recent
study (106) concluded that rectal treatment with indomethacin is sufficient to reduce pancreatitis among
patients at high risk following an ERCP. Moreover, this drug, indomethacin, is cheap, accessible and easy to
administer.

Recomendacidn 82. There are only a few economic assessment studies of patients with AP. Due to
a limited number of studies on this topic we do not to make any recommendations on this aspect.
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181)

Table 1. Classification of the recommendations (Grade and Evidence) (Guyatt et al. Chest 2006; 129; 174-

Grade of
recommendation
and Evidence

Benefits as opposed
too risks and weight-
impact

Methodological quality of
support

Consequences

1A. Strong grade
of
recommendation,

The benefits clearly
outweigh the risks and
the workload, or

RCTs without important
limitations, or overwhelming
proof from observational

Strong recommendation
that may be applied
without reservations to

recommendation,
moderate quality
of evidence

the workload, or
viceversa

results, methodological defects,
indirect or imprecise
inconsistencies) or
exceptionally solid evidence or
observational studies

high quality of viceversa studies most patients and under
evidence most circumstances
1B. Strong grade The benefits clearly RCTs with important limitations | Strong recommendation
of outweigh the risks and | (inconsistencies regarding the that may be applied

without reservations to
most patients and under
most circumstances

1C. Strong grade
of
recommendation,
low quality of
evidence

The benefits clearly
outweigh the risks and
the workload, or
viceversa

Observational studies or case
series

Strong recommendation
that could change when
higher quality proof is
available

2A. Weak grade of
recommendation,
high quality of
evidence

The benefits are barely
balanced by the risks
and the workload

RCTs without important
limitations, or overwhelming
evidence from observational
studies

Weak recommendation, a
better measurement may
vary according to the
circumstances, or those of
the patients, or those of
the social values

2B. Weak grade of
recommendation,
moderate quality

Benefits barely
balanced by the risks
and the workload

RCTs with important limitations
(inconsistencies regarding the
results, methodological errors,

Weak recommendation, a
better measurement may
vary according to the

recommendation,
low quality of
evidence

estimates of benefits,
risks and workload;
benefits, risks and
workload are very
balanced

series

of evidence indirect or imprecise circumstances of the
inconsistencies) or patients or those of the
exceptionally solid evidence social values
from observational studies

2C. Weak grade of | Uncertainty in the Observational studies or case Very weak

recommendations, other
alternatives may be equally
reasonable

RCT: Randomized controlled trials
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- JURY 1:Dra. M2 Angeles Casi Villarroya. CHN, Digestivo-B, Pamplona, Espafia.
- JURY 1: Dra. Blanca Gorraiz Lopez. Urgencias CHN-B, Pamplona, Espafia.
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2nd Question: Classification of Acute Pancreatitis.

— JURY 1: Dr. Max S. Petrov. Auckland, New Zealand.
— JURY 2: Dr. Felix Zubia Olazcoaga. UCI, Donostia. San Sebastian — Espafia.
— JURY 3: Dr. Enrique Maravi. UCI-B, CHN.
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3rd Question: Organization for integral AP management.

JURY s: Dr. Enrique Maravi y Dr. Félix Zubia

4th Question: Criteria for early admission to an ICU.

1. JURY 1. UCI: Dr. Freddy Morales Alava. UCI, Hospital Oncolégico “Dr. Julio Villacreses Colmont” SOLCA. Portoviejo,
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Manabi, Ecuador.
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5nd Question: Biomarkers of acute pancreatitis severity. Inflammatory and Infection Markers.

— JURY 1: Dra. Clara Laplaza Santos. CHN-B, UCI-B, Pamplona, Espafia.
— JURY 2: Rodrigo Soto Figueroa. Providencia, Santiago, Chile.
Vocals:
1. Dr. Vicent Lépez Camps. UCI, Hospital de Sagunto.
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7. Enrique Paz Rojas. UCI Hospital Guillermo Almenara, Lima, Peru.

6th Question: Role of Radiology in AP. Diagnosing of infected necrosis. Percutaneous Drainage.

— JURY 1: Dra. Anna Darnell Martin. Seccidn Radiologia Abdominal. Hospital Clinic, Barcelona.
— JURY 2: Dr. Francisco Jiménez Mendioroz. Radiologia Intervencionista, Pamplona, Espafia.
Vocals:
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49



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

.(3 ,

LOS PROFESIONALES DEL ENFERMO CRITICO

4. Dra. Monica Mendigaiia Ramos. Radiologia, CHN-A. Pamplona, Espafia.

7th Question: Antiproteases and continuous regional arterial infusion — CRAI.

— JURY : Dr. Enrique Maravi Poma. UCI-B, CHN. Pamplona, Espafia.
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8th Question: Control of PIA and approach to SCA.
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9th Question: Pain Control and Sedation.

— JURY : Dra. Eva Regidor Sanz. UCI-B, CHN, Pamplona, Espaiia.
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1. Dr. Camilo Gonzalez Fernandez. UCI. Hospital Universitario Marquez de Valdecilla, Santander, Espaiia.
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10" Question: Volume replacement and hemodynamic monitoring. In critically-ill patients with or without mechanical ventilation
(MV). In general wards and ICUs

— JURY 1 —CHN: Dr. Juan Pedro Tirapu Leén. UCI-A, Pamplona, Espafia.
Vocals:
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Dr. Enrique Fernandez Mondejar. UCI, H. Virgen de las Nieves, Granada, Espafia.

Dra. Eva Regidor Sanz. UCI-B, Pamplona, Espafia.

Dra. Maria Barber Ansén. UCI-A, CHN, Pamplona, Espafia.
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Dr. Camilo Gonzalez Fernandez. Santander.. UCI. Hospital Universitario Marquez de Valdecilla, Santander, Espaia.
10. Dr. Jesus Escuchuri Aisa. UCI-B, CHN, Pamplona, Espafia.
11. Dra. Sara Aldunate Calvo; UCI-B, CHN, Pamplona, Espafia.

11th Question: Nutritional and specialized metabolic support of patients with PSAP. (Summary only).

— JURY - Espaiia (1) Nutricidn: Dra. Luisa Bordejé Laguna. UCI, H. Germans Trias i Pujol. Badalona, Espafia.
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Dr. Galo Cérdova Rodriguez. Jefe Servicio UCI, EsSalud, Hospital de Yanahuara Arequipa, Peru.
4. Dr. José Acosta Escribano, Hospital General Universitario, Alicante, Espafia.

12th Question: Role of Endoscopy / Gastrointestinal Ultrasound Endoscopy in severe and critical acute pancreatitis.

— JURY 1. Dr. Eduardo Albeniz Arbizu. Digestivo-B, CHN, Pamplona, Espaiia.
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2. Dr. Carlos Prieto Martinez. Digestivo-A, CHN, Pamplona, Espafia.
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13th Question: Antibiotic prophylaxis in PSAP.

— JURY: Dr. Enrique Maravi Poma. UCI-B, CHN, Pamplona, Espafia.
Vocals:
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Gonzalo Leoz Abellnas. Hospital 12 de octubre. Madrid. Espafia.

14th Question: Hemofiltration in PSAP. Dynamic Approach to Extra - Renal Replacement Techniques: Early Hemofiltration; High-
volume hemodiafiltration.

— JURY: Dr. José Angel Sanchez-lzquierdo Riera. UCI, Seccién Polivalente; Hospital 12 de octubre. Madrid, Espafia.
Vocals:
1. Dr. Javier Maynar Moliner. MD. UCI. Hospital Santiago. Vitoria-Gasteiz.
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Dra. Lorena Oteiza, Hospital Provincial de Toledo. Intensivista, Toledo, Espafi.

15th Question: Surgical approach to SAP or CAP with and without Pancreatic Necrosis and Sepsis.

a) JURY Espafia 1: Dr. Salvador Navarro Soto. Jefe de Departamento de Cirugia, Hospital Universitario Consorci Sanitari Parc
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16th Question: Costs of managing a PSAP patient in an ICU.

— JURY: Dr. Miguel Angel Garcia, Hospital de Sagunto, Espafia.
Vocals:
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vk wN

52



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

* ,
DM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

Bibliography.

! Khalig A, Dutta U, Kochhar R, Singh K. Management of Acute Pancreatitis: 'PANCREAS' contains Eight Easy
Steps to remember the treatment. JOP. ) Pancreas (Online) 2010; 11(5):492-493.

2 Bordejé Laguna L, Lorencio Cardenas Cy Acosta Escribano J. Recomendaciones para el soporte nutricional
y metabdlico especializado del paciente critico. Actualizacion. Consenso SEMICYUC-SENPE: Cap. 7.
Pancreatitis aguda grave. Med Intensiva 2011; 35 (Extraordinario 1): 33-37.

* Bouchard J, Macedo E, Mehta RL. Dosing of renal replacement therapy in acute kidney injury: Lessons
learned from clinical trials. Am J Kidney Dis 2010; 55: 570-579.

% Leoz G, Sanchez-Izquierdo Riera JA, Maynar Moliner J. Cémo y Cuando dosificar TDE en pacientes con AKI.
En: Nefrorrapid: Una guia de respuesta rapida para el manejo del paciente critico con Disfuncién Renal
Aguda. Herrera Gutierrez M, Maynar Moliner J, Sdnchez-lzquierdo Riera JA (Editores). 2011: En Prensa.

> van Santvoort HC, Besselink MG, Bakker OJ, Hofker HS, Boermeester MA, Dejong CH, van Goor H,
Schaapherder AF, van Eijck CH, Bollen TL, van Ramshorst B, Nieuwenhuijs VB, Timmer R, Laméris JS, Kruyt
PM, Manusama ER, van der Harst E, van der Schelling GP, Karsten T, Hesselink EJ, van Laarhoven CJ,
Rosman C, Bosscha K, de Wit RJ, Houdijk AP, van Leeuwen MS, Buskens E, Gooszen HG, the Dutch
Pancreatitis Study Group. A Step-up Approach or Open Necrosectomy for Necrotizing Pancreatitis. N Engl J
Med 2010; 362:1491-1502.

® Warshaw A. L. Improving the Treatment of Necrotizing Pancreatitis — A Step Up. N Engl J Med 2010;
362:1535-1537.(Apr 22, 2010. Editorials)

’ Maravi Poma E, Laplaza Santos C, Gorraiz Lopez B, Albeniz Arbizu E, Zubia Olascoaga F, Petrov MS, et al
Grupo Hoja de Ruta de la PAG en Intensivos. ARTICULO ESPECIAL. Hoja de Ruta de los cuidados clinicos
para la pancreatitis aguda: recomendaciones para el manejo anticipado multidisciplinar (clinical pathways).
Med Intensiva. 2012. doi:10.1016/j.medin.2012.02.014.

8 Bruno MJ, Dellinger EP, Forsmark CE, Layer P, Lévy P, Maravi Poma E, Petrov MS, et al. Determinant-
based classification of acute pancreatitis severity: an international multidisciplinary consultation. Ann Surg
2012, 256: 875-880.

® Maravi Poma E, Jiménez Urra |, Gener Raxarch J, Zubia Olascoaga F, Perez Mateo M, Casas Curto JD, et al.
Recomendaciones de la 72 Conferencia de Consenso de la SEMICYUC. Pancreatitis Aguda Grave en
Med.icina Intensiva. Med Intensiva 2005; 29 (5): 321-357.

10 Guyatt G, Gutterman D, Baumann MH, Addrizzo-Harris D, Hylek EM, Phillips B, et al. Grading Strength of
Recommendations and Quality of Evidence in Clinical Guidelines: Report From an American College of
Chest Physicians Task Force. Chest 2006;129;174-181.
http://chestjournal.chestpubs.org/content/129/1/174.full.html

! Guayatt G, Oxman A, Kunz R, Falck-Ytter Y, et al. GRADE Working Group. GRADE: going from evidence to
recommendations BMJ 2008; 336: 1049-51

2 Hsu J, Brozek JL, Terracciano L, Kreis K, Compalati E, et al. Application of GRADE: Making evidence- based
recommendations about diagnostic test in clinical practice guidelines. Implementation Science 2011, 6:62
13 Clinical practice guidelines for the use of noninvasive positive-pressure ventilation and noninvasive
continuouspositive airway pressure in the acute care setting CMAJ, February 22, 2011, 183(3).

4 Methodology for the Development of Antithrombotic Therapy andPrevention of Thrombosis Guidelines.
Antithrombotic Therapy and Prevention of Thrombosis, 9th ed: American College of Chest Physicians
Evidence-Based Clinical Practice Guidelines. CHEST 2012; 141(2)(Suppl):535-70S

!> Dambrauskas Z, Pundzius J, Barauskas G. Predicting development of infected necrosis in acute
necrotizing pancreatitis. Medicina (Kaunas). 2006;42(6):441-9.

53



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

1 Rau BM, Kemppainen EA, Gumbs AA, Buchler M, Wegscheider K, Bassi C, et al. Early assessment of
pancreatic infections and overall prognosis in severe acute pancreatitis by procalcitonin (PCT).Ann Surg.
2007;245(5):745-754.

' \Woo SM, Noh MH, Kim BG, Hsing CT, Han JS, Ryu SH, et al. Comparison of serum procalcitonin with
Ranson, APACHE-II, Glasow and Balthazar CT severity index scores in predicting severity of acute
pancreatitis. Korean J Gastroenterol. 2011;58(1):31-7.

18 Balthazar E, Robinson D, Megibow A, Ransons J. Acute Pancreatitis: Value of CT in Establishing
Prognosis. Radiology 1990;174:331-336.

¥ Matull WR, Pereira SP, O’Donohue JW. Biochemical markers of acute pancreatitis. J Clin Pathol.
2006;59(4):340-4.

20 Dambrauskas Z, Gulbinas A, Pundzius J, Barauskas G. Value of the different prognostic systems and
biological markers for predicting severity and progression of acute pancreatitis. Scand J Gastroenterol.
2010;45(7-8):959-70.

21 Bollen TL, van Santvoort HC, Besselink MG, van Leeuwen MS, Horvath KD, Freeny PC, Gooszen HG; Dutch
Acute Pancreatitis Study Group. The Atlanta Classification of acute pancreatitis revisited Br J Surg. 2008
Jan; 95(1):6-21.

22 Thoeni R. The revised Atlanta classification of acute pancreatitis: its importance for the radiologist and
its effect on treatment Radiology. 2012 Mar; 262(3):751-64.

2 sarr MG, Banks PA, Bollen TL. Revision of the Atlanta classification of acute pancreatitis. Acute
Pancreatitis Classification.Workgroup, April 2008.
http://www.pancreasclub.com/resources/AtlantaClassification.Accessed April 8, 2011.

24 Banks PA, Freeman ML, Practice Parameters Committee of the American College of Gastroenterology.
Practice guidelines in acute pancreatitis. Am J Gastroenterol 2006;101:2379-400.

25 Kapil Gupta, Bechien Wu. In the clinic: Acute pancreatitis. Annals of Internal Medicine. November 2010.
%% Maravi-Poma E, Jiménez Urra |, Arana E, Macaya L, Escuchuri J, Lozano O, et al. Antibidticos vy
pancreatitis aguda grave en Medicina Intensiva. Estado actual. Recomendaciones de la 72 Conferencia de
Consenso de la SEMICYUC. Med Intensiva. 2008; 32(2):78-80.

27 Bai, Y., Liu, Y., Jia, L., Jiang, H., Ji, M., Lv, N., et al. (2007). Severe acute pancreatitis in China: etiology and
mortality in 1976 patients. Pancreas 2007; 35 (3): 232-237.

28 Dellinger RP, Levy MM, Carlet JM, Bion J, Parker MM, Jaeschke R, et al. Surviving sepsis campaign:
international guidelines for management of severe sepsis and septic shock. Crit Care Med 2008; 36:296—
327.

2 Vege SS, Gardner TB, Chari ST, Munukuti P, Pearson RK, Clain JE, et al. Low mortality and high morbidity
in severe acute pancreatitis without organ failure: a case for revising the Atlanta classification to include
"moderately severe acute pancreatitis". Am J Gastroenterol. 2009 ; 104: 710-715.

3% Dj Fabio F, Hilal MA, Johnson CD. Acute Pancreatitis: Mild, Severe or Potentially Fatal. Pancreatology
2011; 11:373-375.

31 Vege SS, Chari ST. Organ failure as an indicator of severity of acute pancreatitis: time to revisit the
Atlanta classification. Gastroenterology 2005; 128: 1133 - 1135.

32 Harrison S, Kakade M, Varadarajula S, Parden J, Morgan D, Christein J. Characteristics and outcomes of
patients undergoing debridement of pancreatic necrosis. J Gastrointest Surg 2010; 14: 245-51.

33 petrov M, Windsor JA. Classification of the Severity of Acute Pancreatitis: How Many Categories Make
Sense? Am J Gastroenterol 2010 105: 74-76.

54



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

34 Banks PA, Bollen TL, Dervenis C, Gooszen HG, Johnson CD, Sarr MG, et al. Acute Pancreatitis
Classification Working Group. Classification of acute pancreatitis—2012: revision of the Atlanta
classification and definitions by international consensus. Gut 2013;62:102-111.

%> Talukdar R, Vege SS, Chari ST et al. Moderately severe acute pancreatitis: a prospective validation study
of this new subgroup of acute pancreatitis. Pancreatology 2009; 9: 434.

3 petrov M. Revising the Atlanta classification of acute pancreatitis. Festina lente. J Gastrointest Surg 2010:
1474-1475.

37 Nathens AB, Curtis JR, Beale RJ, Cook DJ, Moreno RP, Romand JA et al. Management of the critically ill
patient with severe acute pancreatitis. Crit Care Med 2004; 32: 2524-2536.

38 Group of Pancreas Surgery, Chinese Society of Surgery, Chinese Medical Association. The guideline of
diagnosis and treatment of severe acute pancreatitis. Zhonghua Wai Ke Za Zhi. 2007; 45: 727-729.

% Hirota M, Takada T, Kitamura N, Ito T, Hirata K, Yoshida M, et al. Fundamental and intensive care of
acute pancreatitis. ) Hepatobiliary Pancreat Sci 2010; 17: 45-52.

40 pezzilli R, Zerbi A, Di Carlo V, Bassi C, Delle Fave GF; Working Group of the Italian Association for the
Study of the Pancreas on Acute Pancreatitis. Practical guidelines for acute pancreatitis. Pancreatology
2010; 10: 523-535.

“1 Andersson B, Andrén-Sandberg A, Nilsson J, Andersson R. Survey of the management of acute
pancreatitis in surgical departments in Sweden. Scand J Gastroneterol 2012 May 28 (Epub ahead of print).
2 puggan SN, Smyth ND, Sullivan MO, Feehan S, Ridgway PF, Conlon KC. A transatlantic survey of nutrition
practice in acute pancreatitis. ] Hum Nutr Diet 2012 May 16 (Epub ahead of print).

3 Foitzik T, klar E. (Non-)compliance with guidelines for the management of severe acute pancreatitis
among German surgeons. Pancreatology 2007; 7:80-85.

4 Murata A, Matsuda S, Mayumi T, Yokoe T, Kuwabara K, Ichimiya Y, et al. A descriptive study evaluating
the circumstances of medical treatment for acute pancreatitis before publication of the new JPN guidelines
based on the Japanese administrative database associated with the Diagnosis Procedure Combination
system. J Hepatobiliary Pancreat Sci 2011; 18:678-683.

> McCallum 1, Hicks GJ, Attwood S, Seymour K. Impact of a care pathway in acute pancreatitis. Postgrad
med J 2011; 87:79-381.

* Singh V, Wu B, Bollen T, Repas K, et al. Early systemic inflamatory response syndrome is associated with
severe acute pancreatitis. Clinical Gastroenterol and Hepatology 2009; 7: 1247-1251.

*" Mao EQ, Tang YQ, Fei J, Qin S, Wu J, Li L, Min D, Zhang S. Fluid therapy for severe acute pancreatitis in
acute response stage. Chinese Medical Journal 2009; 122: 169-173.

8 Wandorf MG, Kurtzman JT, Bartel MJ, Cox M, Mackenzie T, et al. Early fluid resuscitation reduces
morbidity among patients with acute pancreatitis. Clinical Gastroenterol and Hepatology 2011; 9: 705-709.
9 De-Madaria E, Martinez J, Pérez-Mateo M. The dynamic nature of fluid resucitation in acute pancreatitis.
Clinical Gastroenterol and Hepatology 2012; 10:95-96.

> Nasr JY, Papachristou Gl. Early fluid resuscitation in acute pancreatitis: a lot more than just fluids. Clinical
Gastroenterol and Hepatology 2011; 9: 633-634.

> Wu B, Hwang J, Gardner T, et al. Early fluid resuscitation strategies in acute pancreatitis: a randomized-
controlled trial. Clin Gastroenterol Hepatol 2011; 9: 710-717.

>2 Kuwabara K, Matsuda S, Fushimi K, Ishikawa KB, Horiguchi H, Fujimori K. Early crystalloid fluid volume
management in acute pancreatitis: association with mortality and organ failure. Pancreatology 2011; 11:
351-361.

>3 Gardner TB, Vege SS, Chari ST, Petersen BT, Topazian MD, Clain JE, et al. Faster rate of initial fluid

55



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

® »
DM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

resuscitation in severe acute pancreatitis diminishes in-hospital moratlity. Pancreatology 2009; 9: 770-776.
>4 Lytras D, Manes K, Triantopoulou C, Paraskeva C, Delis S, Avgerinos C, Dervenis C. Persistent early organ
failure: defining the high-risk group of patients with severe acute pancreatitis? Pancreas. 2008
Apr;36(3):249-54.

>> petrov MS, Shanbhag S, Chakraborty M, Phillips AR, Windsor JA. Organ failure and infection of pancreatic
necrosis as determinants of mortality in patients with acute pancreatitis. Gastroenterology. 2010 ;139: 813-
820.

> Wig JD, Bharathy KG, Kochhar R, Yadav TD, Kudari AK, Doley RP, et al. Correlates of organ failure in severe
acute pancreatitis. JOP 2009; 10: 271-275.

>’ Mole DJ, Olabi B, Robinson V, Garde 0J, Parks RW. Incidence of individual organ dysfunction in fatal acute
pancreatitis: analysis of 1024 death records. HPB 2009; 11: 166 — 70.

>8 Lankisch P. Natural course of acute pancreatitis: what we know today and what we ought to know for
tomorrow. Pancreas 2009; 38: 494 — 8.

> Mofidi R, Suttie SA, Patil PV, Ogston S, Parks RW. The value of procalcitonin at predicting the severity of
acute pancreatitis and development of infected pancreatic necrosis: systematic review. Surgery.
2009;146(1):72-81.

0 Malmstrom ML, Hansen MB, Andersen AM, Ersboll AK, Nielsen OH, Jorgensen LN, et al. Cytokines and
organ failure in acute pancreatitis. Pancreas. 2012;41(2):271-7.

1 Aoun E, Chen J, Reighard D, Gleeson FC, Whitcomb DC, Papachristou Gl. Diagnostic accuracy of
interleukin-6 and interleukin-8 predicting severe acute pancreatitis: a meta-analysis. Pancreatology.
2009;9(6):777-785.

62 Purkayastha S, Chow A, Athanasiou T, Cambaroudis A, Panesar S, Kinross J, et al. Does serum
procalcitonin have a role in evaluating the severity of acute pancreatitis? A question revisited. World J
Surg. 2006;30(9):1713-21.

®3 pavlidis TE, Pavlidis ET, Sakantamis AK. Advances in prognostic factors in acute pancreatitis: a mini-
review. Hepatobiliary Pancreat Dis Int. 2010;9(5):482-6.

64 Mayumi T, Takada T, Kawarada Y, Hirata K, Mayumi T, Yoshida M, et al. Management strategy for acute
pancreatitis in the JPN guidelines. J Hepatobiliary Pancreat Surg. 2006;13(1):61-7.

65 Pongprasobchai S, Jianjaroonwong V, Phunchai C, Komoltri C, Tanwandee T, Leelakusolvong S, et al.
Erythrocyte sedimentation rate and C-reactive protein for the prediction of severity of acute pancreatitis.
Pancreas. 2010;39(8):1226-30.

® Zrnic IK, Milic S, Fisic E, Radic M, Stimac D. C-reactive protein and lactate dehydrogenase as single
prognostic factors of severity in acute pancreatitis. Lijec Vjesn. 2007;129:1-4.

%7 Venkataraman A, Rich PB. Acute pancreatitis: presentation and risk assessment. Pancreatitis-treatment
and complications. 2012.

%8 Folch- Puy E. Marcadores de gravedad en la pancreatitis aguda. Med Clin (Barc). 2007;128(11):417-8.

%9 Skipworth JRA, Pereira SP. Acute pancreatitis. Curr Opin Crit Care. 2008;14(2):172-8.

70 Gregoric P, Sijacki A, Stankovic S, Radenkovic D, Ivancevic N, Karamarkovic A, et al. SIRS Score on
admission and initial concentration of IL-6 as severe acute pancreatitis. Hepatogastroenterology.
2010;57(98):349-53.

"t papachristou Gl. Prediction of severe acute pancreatitis: current knowledge and novel insights. World J
Gastroenterol. 2008;14(41):6273-5.

56



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

20l4h A, Belagyi T, Issekutz A, Makay R, Zaborszky A. Value of procalcitonin quick test in the
differentiation between sterile and infected forms of acute pancreatitis. Hepatogastroenterology.
2005;52(61):243-5.

3 Thoeni RF. The revised Atlanta Classification of Acute Pancreatitis: Its Importance for the radiologist and
its Effect on Treatment. Radiology 2012; 262:751-764

7 Balthazar EJ, Freeny PC, vanSonnenberg E. Imaging and Intervention in Acute Pancreatitis. Radiology
1994; 193:297-306.

7> Balthazar EJ. Acute Pancreatitis: Assesment of Severity with Clinical and CT Evaluation. Radiology 2002;
223:603-613.

® Mortele KJ, Wiesner W, Intriere L, Shankar S, Zou KH, Kalantari BN, et al. A Modified CT Severity Index
for Evaluating Acute Pancreatitis: Improved Correlation with Patient Outcome. AJR 2004; 183(5):1261-
1265.

7 Bharwani N, Patel S, Prabhudesai S, Fotheringham T, Power N. Acute pancreatitis: the role of imaging in
diagnosis and management. Clin Radiol. 2011;66:164-75.

’® Thomas L. Bollen, MD, Imaging of Acute Pancreatitis: Update of the Revised Atlanta Classification. Radiol
Clin N Am 2012; 50; 429-445.

79 Stimac D, Miletic D, Radic M, Krznaric |, Mazur-Grbac M, Perkovic D et al. The Role of nonenhanced
magnetic resonance imaging in the early assesment of acute pancreatitis. Am J Gastroenterol
2007;102:997-1004.

80 Kim YK, Ko Sw, Kim CS, Hwang SB. Effectiveness of MR imaging for diagnosing the mild forms of acute
pancreatitis: comparison with MDCT. J Magn Reson Imagign 2006; 24: 1342-1349.

81 Freeny PC, Hauptmann E, Althaus SJ, Traverso LW, Sinanan M. Percutaneous CT-guided catheter
drainage of infected acute necrotizing pancreatitis: techniques and results. AJR (Am J Roentgenol)
1998;170:969-975.

8 Brun A, Agarwal N, Pitchumoni CS. Fluid Collections in and Around the Pancreas in Acute Pancreatitis. J
Clin Gastroenterol 2011; 45:614-625.

8 AGA Institute Technical Review on Acute Pancreatitis. Gastroenterology 2007;132:2022-2044.

8 Freeman ML, Werner J, van Santvoort HC, Baron TH, Besselnik MG Windsor JA et al. Interventions for
necrotizing pancreatitis. Summary of a multidisciplinary consensus conference. Pancreas 2012; 41: 1176-
1194.

8 Van Baal MC, van Santvoort HC, Bollen TL, Bakker OJ, Besselink MG, Gooszen HG; Dutch Pancreatitis
Study Group. Systematic review of percutaneous catheter drainage as primary treatment for necrotizing
pancreatitis. Br J Surg. 2011;98:18-27.

8Besselink MG, van Santvoort HC, Schaapherder AF, van Ramshorst B, van Goor H, Gooszen HG, et al.
Feasibility of minimally invasive approaches in patients with infected necrotizing pancreatitis. Br J Surg.
2007;94:604-608.

87 Segal D, Mortele KJ, Banks PA, Silverman SG. Acute Necrotizing Pancreatitis: Role of CT-guided
Percutaneous Catheter Drainage. Abdominal Imaging. 2007;32:351-361.

8 Mortelé KJ, Girshman J, Szejnfeld D, Ashley SW, Erturk S, Banks PA et al. CT-Guided Percutaenous
Catheter Drainage of Acute Necrotizing Pancreatitis: Clinical experience and observations in patients with
sterile and infected necrsosis. AJR 2009;192:110-116.

8 Imrie CW, Benjamin IS, Ferguson JC, McKay AJ, Mackenzie |, O’Neill J, et al. A single-centre double-blind
trial of Trasylol therapy in primary acute pancreatitis. Br J Surg 1978;65:337-341.

57



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

% Andriulli A, Leandro G, Falconi M, Festa V, Caruso N, Annese V, et al. Meta-analysis of somatostatin,
octreotide and gabexate mesilate in the therapy of acute pancreatitis. Aliment Pharmacol Ther 1998; 12:
237-245.

%1 Chen HM, Chen JC, Hwang TL, Jan YY, Chen MF. Prospective and randomized study of gabexate mesilate
for the treatment of severe acute pancreatitis with organ dysfunction. Hepatogastroenterology 2000; 47:
1147-1150.

92 Seta T, Noguchi Y, Shimada T, Shikata S, Fukui T. Treatment of acute pancreatitis with protease
inhibitors: a meta-analysis. Eur ) Gastroenterol Hepatol 2004; 16:1287-93.

3 Heinrich S, Schafer M, Rousson V, Clavien PA. Evidence-based treatment of acute pancreatitis: a look at
established paradigms. Ann Surg 2006; 243:154-68.

% Takeda K, Mikami Y, Fukuyama S, Egawa S, Sunamura M, Ishibashi T, et al. Pancreatic ischemia
associated with vasospasm in the early phase of human acute necrotizing pancreatitis. Pancreas.
2005;30:40-9.

% Takeda K, Matsuno S, Sunamura M, Kakugawa Y. Continuous regional arterial infusion of protease
inhibitor and antibiotics in acute necrotizing pancreatitis. Am J Surg 1996; 171: 394-398.

% Hayashi J, Kawarada Y, Isaji S, Yokoi H, Higashiguchi T. Therapeutic effects of continuous intraarterial
antibiotic infusion in preventing pancreatic infection in experimental acute necrotizing pancreatitis.
Pancreas 1996; 13: 184-192.

9 Takeda K, Yamauchi J, Shibuya K, Sunamura M, Mikami Y Matsuno S. Benefit of continuous regional
arterial infusion of protease inhibitor and antibiotic in the management of acute necrotizing pancreatitis.
Pancreatology 2001; 1: 668-673.

% Mikami Y, Takeda K, Matsuda K, Qiu-Feng H, Fukuyma S, Egawa S, et al. Rat experimental model of
continuous regional arterial infusion of protease inhibitor and its effects on severe acute pancreatitis.
Pancreas 2005; 30: 248-253.

% yasuda T, Ueda T, Takeyama Y, Shinzeki M, Sawa H, Nakajima T et al.Treatment strategy against
infection: Clinical outcome of continuous regional arterial infusion, enteral nutrition, and surgery in severe
acute pancreatitis. J Gastroenterol 2007; 42: 681-689.

10 1no Y, Arita Y, Akashi T, Kimura T, Igarashi H, Oono T, et al. Continuous regional arterial infusion therapy

with gabexate mesilate for severe acute pancreatitis. World J Gastroenterol 2008; 14: 6382-6387.

101 piagcik M, Rydzewska G, Milewski J, Olszewski S, Furmanek M, Walecki J, et al. The results of severe
acute pancreatitis treatment with continuous regional arterial infusion of protease inhibitor and antibiotic:
a randomized controlled study. Pancreas 2010; 39: 863-867.

192 chen S, Shi H, Zou X. Role of ulinastatin in preventing postendoscopic retrograde cholangio-

pancreatography pancreatitis: the Emperor’s New Clothes or Aladdin’s Magic Lamp? Pancreas 2010; 39:
1231-1237.

103 Seta T, Noguchi Y. Protease inhibitors for preventing complications associated with ERCP: an updated

meta-analysis. Gastrointest Endosc 2011; 73: 700-706.

194 pumonceau JM, Andriulli A, Deviere J, et al, European Society of Gastrointestinal Endoscopy. European

Society of Gastrointestinal Endoscopy (ESGE) Guideline: prophylaxis of post-ERCP pancreatitis. Endoscopy

58



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

2010; 42: 503-515.

195 Arata S, Takada T, Hirata K, Yoshida M, Mayumi T, Hirota M, et al. Post-ERCP pancreatitis. JPN
Guidelines 2010. J Hepatobiliary Pancreat Sci 2010; 17: 70-78.

1% Elmunzer BJ, Scheiman JM, Lehman GA, Chak A, Mosler P, Higgins PD, et al. A randomized trial of rectal
indomethacin to prevent post-ERCP pancreatitis. N Engl ] Med 2012; 366: 1.414-22.

197 peng A, Zhou J, Yin Z, Peng Y Wang F, Wang X. Continuous regional arterial infusion and laparotomic
descompression for severe acute pancreatitis with abdominal compartment syndrome. World J
Gastroenterol 2011; 17: 4911-4916.

198 gailey J, Shapiro MJ. Abdominal compartment syndrome. Crit Care 2000;4(1): 23-29.

Malbrain ML. Intra-abdominal pressure in the intensive care unit: Clinical tool or toy? In: Springer,
editor. Yearbook of intensive care and emergency medicine. Berlin, Heidelberg, New York: 2001 p. 547-
585.

119 Malbrain ML. Abdominal pressure in the critically ill: measurement and clinical relevance. Intensive Care
Med 1999; 25(12): 1453-1458.

1 Moore AFK, Hargest R, Martin M, Delicata RJ. Intra-abdominal hypertension and the abdominal
compartment syndrome. Br J Surg 2004; 91(9): 1102-1110.

112 5ygrue M. Intra-abdominal pressure: time for clinical practice guidelines? Intensive Care Med 2002;
28(4):389-391.

113 Malbrain ML, Cheatham ML, Kirkpatrick A et al. Results from the International Conference of Experts on
Intra-abdominal Hypertension and Abdominal Compartment Syndrome. I. Definitions. Intensive Care Med
2006; 32(11): 1722- 1732.

114 Cheatham ML, Malbrain ML, Kirkpatrick A, Sugrue M, Parr M, De Waele J, et al. Results from the
International Conference of Experts on Intra-abdominal Hypertension and Abdominal Compartment
Syndrome. Il. Recommendations. Intensive Care Med. 2007 Jun;33(6):951-62.

11> Keskinen P, Leppaniemi A, Pettila V, Piilonen A, Kemppainen E, Hynninen M. Intra-abdominal pressure
in severe acute pancreatitis. World J Emerg Surg 2007; 2:2.

116 Rosas JM, Soto SN, Aracil JS, Cladera PR, Borlan RH, Sanchez AV, Ros FB, Posa LG. Intra-abdominal
pressure as a marker of severity in acute pancreatitis. Surgery 2007; 141 (2):173-178.

117 Al-Bahrani AZ, Abid GH, HoltA et al. Clinical relevance of intra-abdominal hypertension in patients with
severe acute pancreatitis. Pancreas 2008; 36:39- 43.

18 pe Waele JJ, Hoste E, Blot SI, Decruyenaere J, Colardyn F. Intra-abdominal hyperten-sion in patients
with severe acute pancreatitis. Crit Care 2005; 9(4):R452-R457.

19 T30 HQ, Zhang JX, Zou SC. Clinical characteristics and management of patients with early acute severe
pancreatitis: experience from a medical center in China. World J Gastroenterol 2004; 10(6):919-921.

120 Marcos P. Sindrome Compartimental Abdominal en el paciente critico con abdomen agudo y
Pancreatitis Aguda Grave. Tesis doctoral. Universidad Auténoma de Barcelona (16.06.2009) ISBN:
9788469248683. Acceso: http://www.tdx.cat/handle/10803/4324

21 Navarro S, Rebasa P, Vazquez A, Hernandez R, Hidalgo JM, Canovas G. Intraabdominal hypertension and
decompressive surgery. Clinical experience. Cir Esp 2007; 82(2):117-121.

122 pe Waele JJ, Hoste EA, Malbrain ML. Decompressive laparotomy for abdominal compartment syndrome
- a critical analysis. Crit Care 2006;10(2):R51.

109

59



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

123 Sjebig S, lesalnieks I, Bruennier T et al. Recovery from respiratory failure after decompression

laparotomy for severe acute pancreatitis. World J Gastroenterol 2008; 14(35):5467-5470.

124 Lilja H, Leppaniemi A, Kemppainen EA. Utilization of intensive care unit resources in severe acute
pancreatitis. JOP J Pancreas (Online) 2008; 9(2):179-184.

125 Kula R, Szturz P, Sklienka P, Neiser J. Negative fluid balance in patients with abdominal compartment
syndrome - case reports. University Hospital Ostrava, Department of Anaesthesiology and Intensive Care,
Ostrava, Czech Republic. Acta Chir Belg 2008; 108: 346-9.

126 Daugherty EL, Hongyan Liang, Taichman D, Hansen-Flaschen J, Fuchs BD. Abdominal compartment
syndrome is common in medical intensive care unit patients receiving large-volume resuscitation.. Division
of Pulmonary and Critical Care Medicine, Johns Hopkins University School of Medicine, Baltimore, MD,
USA. ] Intensive Care Med. 2007 Sep-Oct;22(5):294-9.

127 Dambrauskas Z, Parselitinas A, Maleckas A, Gulbinas A, Barauskas G, Pundzius J. Interventional and
surgical management of abdominal compartment syndrome in severe acute pancreatitis. Institute for
Biomedical Research, Kau-nas University of Medicine, 50009 Kaunas, Medicina (Kaunas). 2010;46(4):249-

55.
128

Dejan V Radenkovic, Djordje Bajec, et al. Decompressive laparotomy with temporary abdominal closure
versus percutaneous puncture with placement of abdominal catheter in patients with abdominal
compartment syndrome during acute pancreatitis: background and design of multicenter, randomised,
controlled study. Center for Emergency Surgery, Clinical Center of Serbia, University of Belgrade, Serbia
BMC Surg. 2010, Jul 12; 10:22.

129 pe Laet IE, Ravyts M, Vidts W, Valk J, De Waele JJ, Malbrain ML. Current insights in intra-abdominal
hypertension and abdominal compartment syndrome: open the abdomen and keep it open! ICU,
ZiekenhuisNetwerk Antwerpen Campus Stuivenberg, Antwerp, Belgium. 2008 Nov;393(6):833-47.

130 Mentula P, Hienonen P, Kemppainen E, Puolakkainen P, Leppaniemi A. Surgical decompression for
abdominal compartment syndrome in severe acute pancreatitis. Department of Gastroenterologic and
General Surgery, Helsinki University Central Hospital, PO Box 340, 00029 HUS, Helsinki, Finland. Arch Surg.
2010 Aug; 145(8):764-9.

131 Stevens M, Esler R, Asher G. Transdermal fentanyl for the management of acute pancreatitis pain. Appl
Nurs Res 2002;15(2):102-10.

132 Ebbehoj N, Friis J, Svendsen LB, Bulow S, Madsen P. Indomethacin treatment of acute pancreatitis. A
controlled double-blind trial. Scand J Gastroenterol 1985; 20(7):798-800.

133 Kahl S, Zimmermann S, Pross M, Schulz HU, Schmidt U, Malfertheiner P. Procaine hydrochloride fails to
relief pain in patients with acute pancreatitis. Digestion 2004; 69(1):5-9.

13% Layer P, Bronisch HJ, Henniges UM, Koop I, Kahl M, Dignass A, et al. Effects of systemic administration of
a local anesthetic on pain in acute pancreatitis: a randomized clinical trial. Pancreas 2011; 40(5):673-9.

133 Jakobs R. Adamek MU, Von Bubnoff AC, Riemann JF. Buprenorphine or procaine for pain relief in acute
pancreatitis. A prospective randomized study. Scand J Gastroenterol 2000; 35(12):1319-23.

136 Blamey SL, Finlay IG, Carter DC, Imrie CW. Analgesia in acute pancreatitis: comparison of buprenorphine
and pethidine. Br Med J 1984; 288(6429):1494-5.

137 peirg AM, Martinez J, Martinez E, de Madaria E, Llorens P, Horga JF, et al. Efficacy and tolerance of
metamizole versus morphine for acute pancreatitis pain. Pancreatology 2008; 8(1):25-9.

138 Mathieson DR, Gross JB, Power MH. Elevated values for serum amylase and lipase following the
administration of opiates, a preliminary report. Mayo Clin Proc 1951; 26:81.

60



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

139 Helm JF, Venu RP, Geenen JE, et al. Effects of morphine on the human sphincter of Oddi. Gut 1988;

29:1402.

149 Radnay PA, Brodman E, Mankikar D, Duncalf D. The effect of equianalgesic doses of fentanyl, morphine,
meperidine and pentazocine on common bile duct pressure. Anaesthesist 1980; 29:26-9.

%1 Staritz M, Poralla T, Manns M, Meyer Z, Buschenfelde KH. Effect of modern analgesic drugs (tramadol,
pentazocine and buprenorphine) on the bile duct sphincter in man. Gut 1986; 27:567-9.

12 Thune A, Baker RA, Saccone GT, Owen H, Toouli J. Differing effects of pethidine and morphine on
human sphinter of Oddi motility. Br J Surg 1990; 77:992-5.

193 |senhower HL, Mueller BA. Selection of narcotic analgesics for pain associated with pancreatitis. Am J
Health Syst Pharm 1998; 55:480-6.

144 Gil Cebrian J, Bello Camara MP, Rodriguez Yafiez JC, Ferndndez Ruiz A. Analgesia y sedacién en la
pancreatitis aguda. Med Intensiva 2003; 27:118-30.

%5 Lankisch PG, Mahlke R, Blum T, Bruns A, Bruns D, Maisonneuve P, et al. Hemoconcentration: an early
marker of severe and/or necrotizing pancreatitis? A critical appraisal. Am J Gastroenterol 2001; 96:2081-5.
146 Remes-Troche JM, Duarte-Rojo A, Morales G, Robles-Diaz G. Hemoconcentration is a poor predictor of
severity in acute pancreatitis. World J Gastroenterol 2005; 11:7018-23.

147 Forsmark CE, Baillie J. AGA Institute technical review in acute pancreatitis. Gastroenterology 2007;
132:2022-44.

148 Brown A, Baillargeon JD, Hughes MD, Banks PA. Can fluid resuscitation prevent pancreatic necrosis in
severe acute pancreatitis? Pancreatology 2002; 2:104-7

199 Otsuki M, Hirota M, Arata S, Koizumi M, Kawa S, Kamisawa T, et al. Consensus of primary care in acute
pancreatitis in Japan. World J Gastroenterol 2006; 12:3314-23.

130 Navarro S, Amador J, Argliello L, Ayuso C, Boadase J, de las Heras G, et al. Recomendaciones del Club
Espafiol Biliopancreatico para el Tratamiento de la Pancreatitis Aguda. Conferencia de Consenso.
Gastroenterol Hepatol 2008; 31(6):366-87.

131 \Wu BU, Conwell DL. Acute pancreatitis part I: approach to early management. Clin Gastroenterol
Hepatol 2010; 8:410-6.

152 Kennedy EP, Rosato EL, Sauter PK, Rosenberg LM, Doria C, Marino IR, et al. Initiation of a critical
pathway for pancreaticoduodenectomy at an academic institution--the first step in multidisciplinary team
building. J Am Coll Surg 2007; 204:917-23.

153 Berberat PO, Ingold H, Gulbinas A, Kleeff J, Miller MW, Gutt C, et al. Fast track- different implications in
pancreatic surgery. J Gastrointest Surg 2007; 11:880-7.

14 Balzano G, Zerbi A, Braga M, Rocchetti S, Beneduce A, Di Carlo V. Fast-track recovery programme after
pancreaticoduodenectomy reduces delayed gastric emptying. Br J Surg 2008; 95:1387-93.

1% Bernhardt A, Kortgen A, Niesel HCh, Goertz A. Using epidural anesthesia in patients with acute
pancreatitis: prospective study of 121 patients. Anaesthesiol Reanim 2002; 27:16-22.

16 Olesen SS, Bouwense SA, Wilder-Smith OH. Pregabalin reduces pain in patients with chronic pancreatitis
in a randomized, controlled trial. Gastroenterol 2011; 141(2):536—43.

17 Olesen SS, Graversen C, Olesen AE. Randomised clinical trial: pregabalin attenuates experimental
visceral pain through sub-cortical mechanisms in patients with painful chronic pancreatitis. Aliment
Pharmacol Ther 2011; 34(8):878-87.

138 Kongkam P, Wagner DL, Sherman S. Intrathecal narcotic infusion pumps for intractable pain of chronic
pancreatitis: a pilot series. Am J Gastroenterol 2009; 104(5): 1249-55.

159 rykowski JJ, Hilgier M. Continuous celiac plexus block in acute pancreatitis. Reg Anesth 1995; 20:528-32.

61



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

180 santosh D, Lakhtakia S, Gupta R. Clinical trial: a randomized trial comparing fluoroscopy guided

percutaneous technique vs. endoscopic ultrasound guided technique of coeliac plexus block for treatment
of pain in chronic pancreatitis. Aliment Pharmacol Ther 2009; 29(9):979-84.

181 Gress F, Schmitt C, Sherman S, Ikenberry S, Lehman G. A prospective randomized comparison of
endoscopic ultrasound- and computed tomography-guided celiac plexus block for managing chronic
pancreatitis pain. Am J Gastroenterol 1999; 94(4): 900-5.

182 Gress F, Schmitt C, Sherman S. Endoscopic ultrasound-guided celiac plexus block for managing
abdominal pain associated with chronic pancreatitis: a prospective single center experience. AmJ
Gastroenterol 2001; 96(2):409 —16.

163 Rosch T, Daniel S, Scholz M. Endoscopic treatment of chronic pancreatitis: a multicenter study of 1000
patients with long-term follow-up. Endoscopy 2002; 34(10): 765-71.

164 Brown A, Hughes M, Tenner S. Does pancreatic enzyme supplementation reduce pain in patients with
chronic pancreatitis: a meta-analysis. Am J Gastroenterol 1997; 92(11):2032-5.

185 Lieb JG 2nd, Shuster JJ, Theriaque D. A pilot study of Octreotide LAR vs. octreotide tid for pain and
quality of life in chronic pancreatitis. JOP 2009; 10(5):518-22.

186 Malfertheiner P, Mayer D, Biichler M. Treatment of pain in chronic pancreatitis by inhibition of
pancreatic secretion with octreotide. Gut 1995; 36(3):450—4.

%7 uhl w, Anghelacopoulos SE, Friess H. The role of octreotide and somatostatin in acute and chronic
pancreatitis. Digestion 1999; 60(Suppl 2):23-31.

188 | dvy P, Hastier P, Arotcarena R, Bartolie E, Bougeard-Julien M, Blumberg J, et al. Efficacy of Lanreotide
30 mg on prevention of pain relapse alter oral refeeding in patients with Necrotizing Acute Pancreatitis. A
Phase Il prospective multicentre study. Pancreatology 2004; 4:229-32.

169 Lévy P, Heresbach D, Pariente EA, Boruchowicz A, Delcenserie R, Millat B, et al. Frequency and risk
factors or recurrent pain during refeeding in patients with acute pancreatitis. A multivariate multicentre
prospective study of 116 patients. Gut 1997; 40:262-6.

170 Bhardwaj P, Thareja S, Prakash S. Micronutrient antioxidant intake in patients with chronic pancreatitis.
Trop Gastroenterol 2004; 25(2):69 -72.

71 Bhardwaj P, Garg PK, Maulik SK. A randomized controlled trial of antioxidant supplementation for pain
relief in patients with chronic pancreatitis. Gastroenterol 2009; 136(1):149-59.

172 irk GR, White JS, McKie L. Combined antioxidant therapy reduces pain and improves quality of life in
chronic pancreatitis. J Gastrointest Surg 2006; 10(4):499-503.

173 \Warndorf MG, Kurtzman JT, Bartel MJ. Early Fluid Resuscitation Reduces Morbidity Among Patients
With Acute Pancreatitis. Clinical Gastroenterology and Hepatology 2011; 9:705—-7009.

174 Eckerwall G, Olin H, Andersson B. Fluid resuscitation and nutritional support during severe acute
pancreatitis in the past: What have we learned and how can we do better? Clinical Nutrition 2006; 25:
497-504.

175> Gardner TB, Vege SS, Pearson RK. Fluid Resuscitation in Acute Pancreatitis. Clinical Gastroenterology
and Hepatology 2008; 6:1070-1076.

176 de-Madaria E, Soler-Sala G, Sdnchez-Payad J, Lopez-Font |, Martinez J, Gdmez-Escolar L, et al. Influence of
fluid therapy on the prognosis of acute pancreatitis: a prospective cohort study. Am J Gastroenterol.2011;
106(10):1843-1850.

Y7 Takeda K, Takada T, Kawarada Y. JPN Guidelines for the management of acute pancreatitis: medical
management of acute pancreatitis. J Hepatobiliary Pancreat Surg 2006; 13: 42-47.

62



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

178 perner A, Haase N, Guttormsen AB, Tenhunen J, Klemenzson G, Aneman A, et al. Hydroxyethyl Starch

130/0.4 versus Ringer's Acetate in Severe Sepsis. N Engl J Med 2012.

179 Reinhart K, Perner A, Sprung CL, Jaeschke R, Schortgen F, Groeneveld J, Beale R, Hartog CS. Consensus
statement of the ESICM task force on colloid volume therapy in critically ill patients. Intensive Care Med
2012; 38:368—-383.

180 palencia H. E. Los coloides artificiales aumentan la mortalidad en la sepsis grave. REMI 1767; 12 n? 7,
julio 2012.

181 Marik PE, Baram M, Vahid B. Does Central Venous Pressure Predict Fluid Responsiveness? A Systematic
Review of the Literature and the Tale of Seven Mares. Chest 2008; 134:172-178.

182 pierrakos Ch, Velissaris D, Scolletta S, Heenen S, De Backer D. Can changes in arterial pressure be used
to detect changes in cardiac index during fluid challenge in patients with septic shock? Intensive Care Med
2012; 38:422-428.

18 Huber W, Umgelter A, Reindl W, Franzen M, SchmidtC, von Delius S et al. Volume assessment in
patients with necrotizing pancreatitis: A comparison of intrathoracic blood volume index, central venous
pressure, and hematocrit, and their correlation to cardiac index and extravascular lung water index. Crit
Care Med 2008; 36 (8):2348-2354.

184 Marik PE, Cavallazzi R, Tajender V, Amyn H. Dynamic changes in arterial waveform derived variables and
fluid responsiveness in mechanically ventilated patients: A systematic review of the literature. Critical Care
Medicine 2009; 37(9): 2642-2647.

18 De Backer D, Heenen S, Piagnerelli M, Koch M, Vincent JL. Pulse pressure variations to predict fluid
responsiveness: influence of tidal volume. Intensive Care Med 2005; 31:517-523.

18 Monnet X, Teboul JL. Volume responsiveness. Curr Opin Crit Care. 2007; 13:549-53.

Wyler von Ballmoos M, Takala J, Roeck M, Porta F, Tueller D, Ganter C, et al. Pulse-pressure variation
and hemodynamic response in patients with elevated pulmonary artery pressure: a clinical study. Crit Care
2010; 14:R111.

188 De Backer D, Taccone FS, Holsten R, Ibrahimi F, Vincent J-L. Influence of Respiratory Rate on Stroke
Volume Variation in Mechanically Ventilated Patients. 2009; 110(5):1092-1097

189 | amia B, Ochagavia A, Monnet X, Chemla D, Richard C, Teboul JL. Echocardiographic prediction of
volume responsiveness in critically ill patients with spontaneously breathing activity. Intensive Care Med
2007; 33:1125-32.

190 cavallaro F, Sandroni C, Marano C, La Torre G, Mannocci A, De Waure C, et al. Diagnostic accuracy of
passive leg raising for prediction of fluid responsiveness in adults: systematic review and meta-analysis of
clinical studies. Intensive Care Med 2010; 36:1475-83.

91 préau S, Saulnier F, Dewavrin F, Durocher A, Chagnon J-L. Passive leg raising is predictive of fluid
responsiveness in spontaneously breathing patients with severe sepsis or acute pancreatitis. March 2010.
38(3): 819-825.

192 Tavernier B. Assessment of fluid responsiveness during increased intra-abdominal pressure: keep the
indices but change the thresholds. Critical Care 2011; 15:134.

193 Malbrain ML, Reuter DA. Assessing fluid responsiveness with the passive leg raising maneuver in
patients with increased intra-abdominal pressure: Be aware that not all blood returns. Crit Care Med 2010;
38:1912-5.

194 Mahjoub Y, Touzeau J, Airapetian N, Lorne E, Hijazi M, Zogheib E, et al. The passive leg-raising maneuver
cannot accurately predict fluid responsiveness in patients with intra- abdominal hipertensién. Crit Care
Med 2010; 38:1824-9.

187

63



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

195 Maravi-Poma E, Macaya-Redin L, Maravi-Aznar A, Arana-Alonso E. Pancreatitis Aguda Grave: Soporte

Nutricional. Sistema de Educacién Médica Continua a Distancia (SEMCAD®), Organizado por la Sociedad
Argentina de Terapia Intensiva (SATI). ©2010 Editorial Médica Panamericana S.A., Buenos Aires —
Argentina. Web: www.medicapanamericana.com. Programa de Actualizacidn en Terapia Intensiva
(PROATI) 2010; 152 Ciclo, Médulo 1: 61-80.)

19 Frossard JL, Steer ML, Pastor CM. Acute pancreatitis. Lancet 2008; 371: 143-152.

97 Haney JC, Pappas TN. Necrotizing pancreatitis: diagnosis and management. Surg Clin North Am
2007; 87: 1431-1446.

198 peatrov MS, Kukosh MV, Emelyanov NV. A randomized controlled trial of enteral versus parenteral
feeding in patients with predicted severe acute pancreatitis shows a signi_ cant reduction in mortality and
in infected pancreatic complications with total enteral nutrition. Dig Surg 2006; 23: 336-344.

199 0l4h A, Beldgyi T, P66 L, Romics L Jr, Bengmark S. Synbiotic control of in_ ammation and infection
in severe acute pancreatitis: a prospective, randomized, double-bind study. Hepatogastroenterology
2007; 54: 590-594.

200 Basselink MG, Van Santvoort HC, Renooij W, De Smet MB, Boermeester MA, Fischer K, et al.
Intestinal barrier dysfunction in a randomized trial of a specific probiotic composition in acute
pancreatitis. Ann Surg 2009; 250: 712-719.

201 patrov MS, Van Santvoort HC, Basselink MG, Van der Heijden GJ, Windsor JA, Gooszen HG. Enteral
nutrition and the risk of mortality and infections complications in patients with severe acute
pancreatitis: a meta-analysis of randomized trials. Arch Surg 2008; 143: 1111-1117.

202 Al-Omran M, AlBalawi ZH, Tashkandi MF, Al-Ansary LA. Enteral versus parenteral nutrition for acute
pancreatitis. Cochrane Database Syst Rev. 2010; 20: CD002837.

203 Gjanotti L, Meier R, Lobo DN, Bassi C, Dejong CH, Ockenga J, et al. ESPEN Guidelines on parenteral
nutrition: pancreas. Clin Nutr. 2009; 28: 428-435.

294 McClave SA, Chang WK, Dhaliwal R, Heyland DK. Nutrition support in acute pancreatitis: a
systematic review of the literature. JPEN J Parenter Enteral Nutr. 2006;30:143-56.

295 Qjn HL, Su ZD, Hu LG, Ding ZX, Lin QT. Effect of early intrajejunal nutrition on pancreatic
pathological features and gut barrier function in dogs with acute pancreatitis. Clin Nutr 2002; 21: 469-
473.

208 wu CF, Huang XX, Shen YZ, Wang XP, Gong L, Wang YD. The effects of enteral nutrition versus total
parenteral nutrition on gut barrier function in severe acute pancreatitis. Zhonghua Nei Za Zhi
2011;50(5):370-3).

297 Marik PE. What is the best way to feed patients with pancreatitis? Curr Opin Crit Care 2009; 15:
131-138.

208 Fengming Yi, Liuging Ge, Jie Zhao, Yuan Lei, Feng Zhou, Zhifen Chen, et al. Meta-analysis: Total
parenteral nutrition versus total enteral nutrition in predicted severe acute pancreatitis. Intern Med
2012;51:523-530)

299 Gento Pefia E, Martin de la Torre E, Mijan de la Torre A. Nutricidn artificial y pancreatitis aguda:
revision y actualizacion. Nutr Hosp 2007; 22: 25-37.

210 casaer M, Mesotten D, Hermans G, Wouters P, Schetz M, Meyfroidt G et al. Early vs late parenteral
nutrition in critically ill adults. N Engl J Med 2011; 365: 506-517.

211 Cove ME, Pinsky MR. Early or late parenteral nutrition: ASPEN vs. ESPEN. Crit Care. 2011;15(6):317.
Epub 2011 Dec 22.

64



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

12 petrov MS, Pylypchuk R, Emelyanov N. Systematic review: nutritional support in acute pancreatitis.

Aliment Pharmacol Ther 2008; 15: 704-712.

213 Singer P, Berger MM, Van den Berghe G, Biolo G, Calder P, Forbes A, et al. ESPEN. Guidelines on
Parenteral Nutrition: intensive Care. Clin Nutr 2009; 28: 387-400.

21 petrov MS, Pylypchuk RD, Uchugina AF. A systematic review on the timing of artificial nutrition in
acute pancreatitis. Br J Nutr. 2009;101:787-93.

215 Refaat Hegazi, et al. Early jejunal feeding initiation and clinical outcomes in patients with severe acute
pancreatitis. J Parenter Enteral Nutr 2011;35(1):91-96.

216 Bakker 0J, van Santvoort HC, van Brunschot S, Ahmed Ali U, Besselink MG, Boermeester MA et al.
Pancreatitis, very early compared with normal start of enteral feeding (PYTHON trial): design and rationale
of a randomised controlled multicenter trial. Trials 2011; 12: 73.

217 Fan BG. Effects of parenteral nutrition on the exocrine pancreasin response to cholecystokinin. JPEN J
Parenter Enteral Nutr. 2008;32:57-62

218 5ingh, Namrata, et al. Evaluation of early enteral feeding through nasogastric and nasojejunal tube in
severe acute pancreatitis: A noninferiority randomized controlled trial. Pancreas 2012;41(1):153-159.

219 Eatock FC, Chong P, Menezes N, Murray L, McKay CJ, Carter CR,et al. A randomized study of early
nasogastric versus nasojejunal feeding in severe acute pancreatitis. Am J Gastroenterol 2005; 100:
432-439.

220 kumar A, Singh N, Prakash S, Saraya A, Joshi YK. Early enteral nutrition in severe acute pancreatitis:
a prospective randomized controlled trial comparing nasojejunal and nasogastricroutes. J Clin
Gastroenterol 2006; 40: 431-434.

221 Bonet Saris A, Marquez Vacaro JA, Serén Arbeloa C. Recomendaciones para el soporte nutricional y
metabdlico especializado del paciente critico. Actualizacién. Consenso SEMICYUC- SENPE: Requerimientos
de macronutrientes y micronutrientes. Med. Intensiva. 2011;35(Supl 1):17-21.

222 petrov M, Loveday BP, Pylypchuk RD, Mcllroy K, Phillips AR, Windsor JA. Systematic review and meta-
analysis of enteral nutrition formulations in acute pancreatitis. Br J Surg. 2009 Nov;96(11):1243-52.

223 Tiengou LE, Gloro R, Pouzoulet J, Bouhier K, Read MH, Arnaud-Battandier F, et al. Semi-elemental
formula or polymeric formula: is there a better choice for enteral nutrition in acute pancreatitis?.
Randomized comparative study. JPEN J Parenter Enteral Nutr 2006; 30: 1-5.

224 pearce CB, Sadek SA, Walters Am, Goggin PM, Somers SS, Toh SK, et al. A double-blind, randomized
controlled trial to study the effects of an enteral feed supplemented with glutamine, arginine, and
omega-3 fatty acid in predicted acute severe pancreatitis. JOP 2006; 7: 361-371.

225 Yomo G. Probiotics and Acute Pancreatitis: There Is Still a Long Way to Go!. J Pancreas (Online) 2008;
9(3):362-364.

226 | asztity N. Effect of enterally administered n-3 polyunsaturated fatty acids in acute pancreatitis: a
prospective randomized clinical trial. Clin Nutr. 2005; 24: 198-205.

227 | oannidis O, Lavrentieva A, Botsios D. Nutrition support in acute pancreatitis. JOP 2008; 9: 375-390.
Sahin H, Mercanligil SM, Inang N, Ok E. Effects of glutamineenriched total parenteral nutrition on
acute pancreatitis. Eur J Clin Nutr 2007; 61: 1429-1434.

229 xue P, Deng LH, Xia Q, Zhang ZD, Hu WM, Yang XN, et al. Impact of alanyl-glutamine dipeptide on
severe acute pancreatitis in early stage. World J Gastroenterol 2008; 14: 474-478.

20 karakan T, Ergun M, Dogan |, Cindoruk M, Unal S. Comparison of early enteral nutrition in severe
acute pancreatitis with prebiotic fiber supplementation versus standard enteral solution: a

prospective randomized double-bind study. World J Gastroenterol 2007; 13: 2733-2737.

228

65



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

21 Muftuoglu MA, Isikgor S, Tosun S, Saglam A. Effects of probiotics on the severity of experimenttal

acute pancreatitis. Eur J Clin Nutr 2006; 60: 464-468.

22 Morrow LE, Gogineni V, Malesker MA. Probiotic, prebiotic, and synbiotic use in critically ill patients. Curr
Opin Crit Care. 2012 Feb 15. [Epub ahead of print] PMID: 22343306 [PubMed - as supplied by publisher]
Related citations

233 Besselink MG, van Santvoort HC, Buskens E, Boermeester MA, van Goor H, Timmerman HM, et al

and Dutch Acute Pancreatitis Study Group. Probiotic prophylaxis in predicted severe acute

pancreatitis: a randomised, double-blind, placebo-controlled trial. Lancet 2008; 371: 651-659.

24 McClave SA, Heyland DK, Wischmeyer PE. Comment on: probiotic prophylaxis in predicted severe acute
pancreatitis: a randomized, double-blind, placebo-controlled trial. JPEN J Parenter Enteral Nutr 2009; 33:
444-446.

23 virlos IT, Mason J, Scho_eld D, McCloy RF, Eddleston JM, Siriwardena AK. Intravenous n-
acetylcysteine, ascorbic acid and selenium-based anti-oxidant therapy in severe acute pancreatitis.
Scand J Gastroenterol 2003; 38: 1262-1267.

236 Du WD, Yuan ZR, Sun J, Tang JX, Cheng AQ, Shen DM, et al. Therapeutic eficacy of high-dose vitamin C
on a acute pancreatitis and its potential mechanisms. World J Gastroenterol 2003; 9: 2565-9.

27 Kingsnorth A, O’Reilly D. Acute pancreatitis. BMJ 2006;332:1072-1076.

238 Neoptolemos JP, Carr-Locke DL, Leese T, James D. Acute cholangitis in association with acute
pancreatitis: incidence, clinical features and outcome in relation to ERCP and endoscopic sphincterotomyl.
BrJ Surg 1987;74:1103-6.

239 Neoptolemos JP, Carr-Locke DL, London NJ, Bailey IA, James D, Fossard DP. Controlled trial of urgent
endoscopic retrograde cholangiopancreatography and endoscopic sphincterotomy versus conservative
treatment for acute pancreatitis due to gallstones. Lancet 1988;2:979-983.

240 Fan ST, Lai EC, Mok FP, Lo CM, Zheng SS, Wong J. Early treatment of acute biliary pancreatitis by
endoscopic papillotomy. N Engl ) Med 1993;328:228-232.

%1 Folsch UR, Nitsche R, Ludtke R, Hilgers RA, Creutzfeldt W. Early ERCP and papillotomy compared with
conservative treatment for acute biliary pancreatitis. The German Study Group on Acute Biliary
Pancreatitis. N Engl ] Med 1997;336:237-242.

222 Acosta JM, Katkhouda N, Debian KA, Groshen SG, Tsao-Wei DD, Berne TV. Early ductal decompression
versus conservative management for gallstone pancreatitis with ampullary obstruction: a prospective
randomized clinical trial. Ann Surg 2006;243:33-40.

%3 Wenkui Yu, et al. Early percutaneous transhepatic gallbladder drainage compared with endoscopic
retrograde cholangiopancreatography and papillotomy treatment for severe gallstone associated acute
pancreatitis. Postgrad Med J 2007;83:187-191.

2% Sharma VK, Howden CW. Metaanalysis of randomized controlled trials of endoscopic retrograde
cholangiography and endoscopic sphincterotomy for the treatment of acute biliary pancreatitis. Am J
Gastroenterol 1999;94:3211-3214.

245 Aybu K, Imada R, Slavin J. Endoscopic retrograde cholangiopancreatography in gallstone-associated
acute pancreatitis. Cochrane Database Syst Rev 2004;CD003630.

246 patrov MS, van Santvoort HC, Besselink MG, van der Heijden GJ, van Erpecum KJ, Gooszen HG. Early
endoscopic retrograde cholangiopancreatography versus conservative management in acute biliary
pancreatitis without cholangitis: a meta-analysis of randomized trials. Ann Surg 2008;247:250-257.

66



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

247 Moretti A, Papi C, Aratari A, Festa V, Tanga M, Koch M, et al. Is early endoscopic retrograde

cholangiopancreatography useful in the management of acute biliary pancreatitis? A meta-analysis of
randomized controlled trials. Dig Liver Dis 2008;40:379-385.

%8 Tse F, Yuan Y. Early routine endoscopic retrograde cholangiopancreatography strategy versus early
conservative management strategy in acute gallstone pancreatitis. Cochrane database Syst Rev.
2012;5:CD009779.

% Oria A, Cimmino D, Ocampo C, Silva W, Kohan G, Zandalazini H, et al. Early endoscopic intervention
versus early conservative management in patients with acute gallstone pancreatitis and biliopancreatic
obstruction. A randomized clinical trial. Ann Surg 2007;245:10-17.

29 Yy MC, Daez ML, Sy PP, Banez VP, Espinosa WZ, Talingdan-Te MC. Early ERCP in acute gallstone
pancreatitis without cholangitis: a meta-analysis. JOP. 2009;10:299-305

21 UK Working Party on Acute Pancreatitis. UK guidelines for the management of acute pancreatitis. Gut
2005;54(Suppl 111):1-9.

22 Nealon WH, Bawduniak J, Walser EM. Appropiate timing of cholecystectomy in patients who present
with moderate to severe gallstone-associated acute pancreatitis with peripancreatic fluid collections. Ann
Surg 2004, 239: 741-749.

23 Hernandez V, Pascual I, Almela P, Afidn R, Herreros B, Sanchiz V, et al. Recurrence of acute gallstone
pancreatitis and relationship with cholecystectomy or endoscopic sphincterotomy. Am J Gastroenterol
2004;99:2417-2423.

254 Vazquez-lglesias JL, Gonzdlez-Conde B, Lopez-Roses L, Estévez-Prieto E, Alonso-Aguirre P, Lancho A, et
al. Endoscopic sphincterotomy for prevention of the recurrence of acute biliary pancreatitis in patients
with gallbladder in situ: long-term follow-up of 88 patients. Surg Endosc. 2004;18:1442-1446.

25 Vitas GJ, Sarr MG. Selected management of pancreatic pseudocysts: operative versus expectant
management. Surgery. 1992;111: 123.

256 yeo CJ, Bastidas JA, Lynch-Nyhan A, Fishman EK, Zinner MJ, Cameron JL. The natural history of
pancreatic pseudocysts documented by computed tomography. Surg Gynecol Obstet. 1990;170: 411.

27 Cheruvu CVN, Clarke MG, Prentice M, et al. Conservative treatment as an option in the management of
pancreatic pseudocyst. Ann R Coll Surg Engl 2003;85: 313-316.

28 ASGE guideline: the role of endoscopy in the diagnosis and the management of cystic lesions and
inflammatory fluid collections of the pancreas. Gastrointest Endosc. 2005;61: 363-370.

259 yusuf TE, Baron TH. Endoscopic transmural drainage of pancreatic pseudocysts: results of a national and
an international survey of ASGE members. Gastrointest Endosc. 2006;63: 223-227.

260 Nealon WH, Walser E. Main pancreatic ductal anatomy can direct choice of modality for treating
pancreatic pseudocysts (surgery versus percutaneous drainage). Ann Surg 2002;235: 751-758.

261 Adams DB, Anderson MC. Percutaneous catheter drainage compared with internal drainage in the
management of pancreatic pseudocyst. Ann Surg 1992;215: 571-578.

262 seewald S, Ang TL, Kida M, Kim Teng KY, Soehendra N. EUS 2008 Working Group document: evaluation
of EUS-guided drainage of pancreatic-fluid collections. Gastrointest Endosc 2008;69: S13.

%3 varadarajulu S, Lopes TL, Wilcox CM, et al. EUS versus surgical cyst-gastrostomy for management of
pancreatic pseudocysts. Gastrointest Endosc 2008;68: 649—-655.

264 Varadarajulu S, Christein JD, Tamhane A, Drelichman ER, Wilcox M. Prospective randomized trial
comparing EUS and EGD for transmural drainage of pancreatic pseudocysts. Gastrointest Endosc 2008;68:
1102-1111.

67



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

255 park DH, Lee SS, Moon S-H, Choi SY, Jung SW, Seo DW, et al. Endoscopic ultrasound-guided versus

conventional transmural drainage for pancreatic pseudocysts: a prospective randomized trial. Endoscopy
2009;41:842-848.

266 Antillon MR, Shah RJ, Stiegmann G, Chen YK. Single-step EUS-guided transmural drainage of simple and
complicated pancreatic pseudocysts. Gastrointest Endosc 2006;63:797-803.

57 Hookey LC, Debroux S, Delhaye M, Arvanitakis M, Le Moine O, Deviére J. Endoscopic drainage of
pancreatic-fluid collections in 116 patients: a comparison of etiologies, drainage techniques, and
outcomes. Gastrointest Endosc. 2006;63:635.

268 seewald S, Ang TL, Richter H, Teng KY, Zhong Y, Groth S, et al. Long-term results after endoscopic
drainage and necrosectomy of symptomatic pancreatic fluid collections. Dig Endosc. 2012 ;24:36-41.

269 Fogel EL. Endoscopic pancreatic necrosectomy. J Gastrointest Surg. 2011;15: 1098-1100.

/% 1senmann R, et al. Prophylactic antibiotic treatment in patients with predicted severe acute pancreatitis:

A placebo-controlled, double blind trial. Gastroenterology 2004; 126: 997-1004.

27 Dellinger EP, Tellado JM, Soto NS, Ashley SW, Barie PS, Dugernier T, Imrie CW, Johnson CD, Knaebel H-P,
Laterre P-F, Maravi-Poma E, Olsina Kissler JJ, Sdnchez-Garcia M, and Utzolino S. Early Antibiotic Treatment
for Severe Acute Necrotizing Pancreatitis. A Randomized, Double-Blind, Placebo-Controlled Study. Ann
Surg 2007; 245: 674—-683.

272 Rokke O, Harbitz TB, Liljedal J, Pettersen T, Fetvedt T, Heen L@, Skreden K, Viste A. Early treatment of
severe pancreatitis with imipenem: a prospective randomized clinical trial. Scand J Gastroenterol 2007;
42:771-776.

273 Villatoro E, Bassi C, Larvin M: Antibiotic therapy for prophylaxis against infection of pancreatic necrosis
in acute pancreatitis. Cochrane Database Syst Rev 2006; Oct 18; 4:CD002941.

274 Vincent JL, Rello J, Marshall J, Silva E, Anzueto A, et al. EPIC Il group of investigators. International Study

of the Prevalence and Outcomes of Infection in Intensive Care Units. JAMA 2009; 302 (21): 2323-2329.

275 Barreda L, Targarona J, Milian W, Portugal J, Sequeiros J, et al. Is the prophylactic antibiotic therapy
with Imipenem effective for patients with pancreatic necrosis? Acta Gastroenterol Latinoam 2009; 39: 24-
29. Spanish.

276 Xue P, Deng LH, Zhang ZD, Yang XN, Wan MH, Song B, et al. Effect of antibiotic prophylaxis on acute
necrotizing pancreatitis: results of a randomized controlled trial. J] Gastroenterol Hepatol 2009; 24: 736-
742.

277 Garcia-Barrasa A, Borobia FG, Pallares R, Jorba R, Poves |, Busquets J, Fabregat J. A double-blind,
placebo-controlled trial of ciprofloxacin prophylaxis in patients with acute necrotizing pancreatitis. J
Gastrointest Surg 2009; 13: 768-774.

278 Jafri NS, Mahid SS, Idstein SR, Hornung CA, Galandiuk S: Antibiotic prophylaxis is not protective in
severe acute pancreatitis: a systematic review and meta-analysis. Am J Surg 2009; 197: 806—-813.

279 Pezzilli R: Antibiotic prophylaxis in severe acute pancreatitis: do we need more meta-analytic studies?
JOP 2009;10:223-224.

68



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

280 Bajy, Gao J, Zou DW, Li Zs. Prophylactic antibiotics cannot reduce infected pancreatic necrosis and

mortality in acute necrotizing pancreatitis: evidence from a meta-analysis of randomized controlled trials.
Meta-analysis of randomized controlled trials. Am J Gastroenterol 2008; 103: 104-110.

281 de-Madaria E, Martinez Sempere JF. Antibiotic therapy in acute pancreatitis. Gastroenterol Hepatol
2009; 32: 502-508.

282 Wittau M, Mayer B, Scheele J, Henne-Bruns D, Dellinger EP, Isenmann R. Scand J Gastroenterol 2011;
46: 261-270.

283 Villatoro E, Mulla M, Larvin M. Antibiotic therapy for prophylaxis against infection of pancreatic
necrosis in acute pancreatitis. Cochrane Database Syst Rev. 2010 May 12; (5):CD002941.

284 Jiang K, Huang W, Yang XN, Xia Q. Present and future of prophylactic antibiotics for severe acute
pancreatitis. World J Gastroenterol 2012; 18: 279-284.

285 Zhou YM, Xue ZL, Li YM, Zhu YQ, Cao N. Antibiotic prophylaxia in patients with severe acute
pancreatitis. Hepatobiliary Pancreat Dis Int 2005; 4: 23-27.

286 Luiten EJ, Hop WC, Lange JF, Bruining HA. Controlled clinical trial of selective decontamination for the
treatment of severe acute pancreatitis. Ann Surg 1995; 222: 57-65.

287 Luiten EJ, Bruining HA. Antimicrobial prophylaxis in acute pancreatitis: selective decontamination
versus antibiotics. Baillieres Best Pract Res Clin Gastroenterol 1999; 13: 317-330.

288 De Waele lJ, Vogelaers D, Blot S, Colardyn F. Fungal infections in patients with severe acute
pancreatitis and the use of prophylactic therapy. Clin Infect Dis 2003; 37: 208-213.

289 He YM, Lv XS, Ai ZI et al. Prevention and therapy of fungal infection in severe acute pancreatitis: a
prospective clinical study. World J Gastroenterol 2003; 9: 2619-2621.

290 Trikudanathan G, Navaneethan U, Vege SS. Intra-abdominal fungal infections complicating acute
pancreatitis: a review. Am J Gastroenterol 2011; 106: 1188-1192. Doi: 10.1038/ajg.2010.497. Review.

291 De Waele JJ. Rational use of antimicrobials in patients with severe acute pancreatitis.

Semin Respir Crit Care Med 2011; 32: 174-180.

292 Kochhar R, Noor MT, Wig J. Fungal infections in severe acute pancreatitis. Review. J Gastroenterol

Hepatol 2011; 26: 952-959.

293 Ledn C, Ruiz-Santana S, Saavedra P, Almirante B, Nolla-Salas J, Alvarez-Lerma F, et al. EPCAN Study
Group. A bedside scoring system (“Candida score”) for early antifungal treatment in nonneutropenic
critically ill patients with Candida colonization. Crit Care Med 2006; 34:730-737.

294 Maravi-Poma E, Martinez JM, Lander A. Pancreatitis aguda desde la perspectiva de la medicina
intensiva y critica. Antibioterapia profilactica: argumentos a favor. Med Intensiva 2003;27(2):101-9.

295 Antibiotic prophylaxis for pancreatic necrosis. Clinical Evidence in Intensive Care. ESICM Systematic
Review Group. ISBN 978-3-941468-61-0. MWV Medizinisch Wissenschaftliche Verlagsgesellschaft Berlin,
2011:191-194

296 Wilson PG, Manji M, Neoptolemos JP. Acute pancreatitis as a model of sepsis. J Antimicrobial
Chemotherapy 1998; 41 Suppl A:51-63.

297 Ogawa M. Acute pancreatitis and cytokines: "second attack" by septic complication leads to organ
69



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

failure. Pancreas 1998; 16:312-315.
298 Mayer AD, McMahon MJ, Corfield AP, Cooper MJ, Willianson RCN, Chir M, et al. Controlled clinical trial
of peritoneal lavage for the treatment of severe acute pancreatitis. New Eng ] Med 1985; 312:399-404.

Ranson JC, Berman RS. Long peritoneal lavage decreases pancreatis sepsis in acute pancreatitis. Ann
Surg 1990; 211:708-718.

Maravi Poma E, Ramos Castro J, Iturralde Yaniz J, Larripa Campo S, Izura Cea j y Sanchez Nicolay .
Hipofosfatemia en la Pancreatitis Aguda sometida a lavados Peritoneales. Med Intensiva 1985; 9: 297-302.
391 Bellomo R, Tipping P, Boyce N. Continuous veno-venous hemofiltration with dialysis removes cytokines
from the circulation of septic patients. Crit Care Med 1993; 21:522-526.

Van Bommel EF, Hesse CJ, Jutte NH, Zietse R, Bruining HA, Weimar W. Impact of continuous
hemofiltration on cytokines and cytokine inhibitors in oliguric patients suffering from systemic
inflammatory response syndrome. Renal Failure 1997; 19:443-454,

Sanchez-lzquierdo JA, Pérez JL, Lozano MJ. Cytokines clearance during venovenous hemofiltration in the
trauma patient. Am J Kidney Dis 1997; 30:483-488.

Van Bommel EF, Hesse CJ, Jutte NH, Zietse R, Bruining HA, Weimar W. Cytokine kinetics (TNF-alpha, IL-1
beta, IL-6) during continuous hemofiltration: a laboratory and clinical study. Contrib Nephrol 1995;
116:62-75.

299

300

302

303

304

3% Cole L, Bellomo R, Journois D. High-volume haemofiltration in human septic shock. Int Care Med 2001;

27:978-986.

Joannes-Boyau O, Rapaport St, Bazin R, Fleureau C, Janvier G. Impact of high volume hemofiltration on

hemodynamic disturbance and outcome during septic shock. ASAIO Journal 2004; 50: 102-109.

397 Brendolan A, D’Intini V, Ricci M. Pulse high volume hemofiltration. Int J Artif Organs 2004; 27: 398-403.

3% Diaz Ratanarat R, Brendolan A, Piccinni P. Pulse high-volume haemofiltration for treatment of severe

sepsis: effects on hemodynamics and survival. Crit Care 2005; 9: R294-R302.

Miller BJ, Henderson A, Strong RW, Fielding GA, DiMarco AM, O’Loughlin BS. Necrotizing Pancreatitis:

operating for life. World J Surg 1994; 18:906-910.

Gebhardt C, Bodeker H, Blinzler L, Kraus D, Hergdt G. Changes in therapy of severe acute pancreatitis.

Chirurg 1994; 65:33-40.

Pupelis G, Austrums E, Snippe K. Blood purifications methods for treatment of organ failure in patients

with severe pancreatitis. Zentralblatt fur Chirurgie 201; 126:780-784.

Mao E, Tang Y, Zhang S. Effects of time interval for hemofiltration on the prognosis of severe acute

pancreatitis. World J Gastroenterol 2003; 9:373-376.

313 Wang H, Li W, Zhou W, Li N, Li J. Clinical effects of continuous high volume hemofiltration on severe

acute pancreatitis complicated with multiple organ dysfunction syndrome. World J Gastroenterol 2003;

9:2096-2099

Jiang HL, Xue WJ, Li DQ, Yin AP, Xin X, Li CM, Gao JL. Influence of continuous veno-venous hemofiltration

on the course of acute pancreatitis. World J Gastroenterol 2005; 11: 4815-4821.

ZhuY, Yuan J, Zhang P, Hu X, He Q, Han F, et al. Adjunctive continuous High-Volume hemofiltration in

patients with acute severe pancreatitis. Pancreas 2011; 40: 109-113.

Leoz G, Sanchez-Izquierdo Riera JA, Maynar Moliner J. Cdmo finalizar una TDE en AKI. En: Nefrorrapid.

Herrera Gutierrez M, Maynar Moliner J, Sanchez-Izquierdo Riera JA (Editores).Ergon 2012, Madrid: 85-90.

37 Chugh KS, Jha V, Sakhuja V, Joshi K. Acute renal cortical necrosis--a study of 113 patients. Ren Fail 1994;
16:37-47.

306

309

310

311

312

314

315

316

70



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

318 Jochimsen F, Schifer JH, Maurer A, Distler A. Impairment of renal function in medical intensive care:

predictability of acute renal failure. Crit Care Med 1990; 18:480-485.

Herrera Gutierrez ME, Seller Perez G, de La Rubia De Gracia C, Chaparro Sanchez MJ, Nacle Lopez B.
Caracteristicas y valor pronostico del fracaso renal agudo en la pancreatitis aguda grave. Med Clin 2000;
115(19):721-725.

The VA/NIH Acute Renal Failure Trial Network: Intensity of renal support in critically ill patients with
acute kidney injury. N Engl J Med 2008, 359: 7-20.

The RENAL Replacement Therapy Study Investigators. Intensity of continuous renal-replacement therapy
in critically ill patients. N Engl J Med 2009; 361: 1627-1638.

Sanchez-lzquierdo Riera JA, Alted Lépez E, Lozano Quintana MJ. Influence of continuous hemofiltration
on the hemodynamics of trauma patients. Surgery 1997; 122: 902-908.

Maynar Moliner J, Sanchez-lzquierdo Riera JA, Herrera Gutierrez M. Dosis de dialisis en la insuficiencia
renal aguda. REMI 2008; 8 (11): A92. ISSN: 1578-7710.

Seabra VF, Balk EM, Liangos O, Sosa MA, Cendoroglo M, Jaber BL. Timing of renal replacement therapy
initiation in acute renal failure: A Meta-analysis. Am J Kidney Dis 2008; 52: 272-284.

Bellomo R, Ronco C. Continuous renal replacement therapy in the intensive care unit. Int Care Med 1999;
25:781-789.

Herrera-Gutiérrez ME, Seller-Pérez G, Maynar-Moliner J, Sdnchez Izquierdo JA y los investigadores del

319

320
321
322
323
324
325

326

estudio COFRADE. Variabilidad en los criterios de definicion y métodos de deteccién de la disfuncidon renal
en las unidadesde de cuidados intensivos ése aplican los consensos internacionales para el diagnéstico de

la disfuncion renal? Med Intensiva 2012; 36: 264-269.

327 Busquets J, Fabregat J, Pelaez N, Millan M, Secanella L, et al. Factors influencing mortality in patients

undergoing surgery for acute pancreatitis: importance of peripancreatic tissue and fluid infection. Pancreas
2012; en prensa.

328 Rodriguez JR, Razo AO, Targarona J. Debridement and closed packing for sterile or infected necrotizing
pancreatitis: insights into indications and outcomes in 167 patients. Ann Surg 2008 ; 247 :294.

329 Nordback I, Paajanen H, Sand J. Prospective evaluation of a treatment protocol in patients with severe
acute necrotising pancreatitis. Eur J Surg 1997; 163:357-364.

330 Nordback I, Sand J, Saaristo R. Early treatment with antibiotics reduces the need for surgery in acute
necrotizing pancreatitis: a single center randomized study. J Gastrointest Surg 2001;5:113-118.

331 Dubner H, Steinberg W, Hill M. Infected pancreatic necrosis and peripancreatic fluid collections:
serendipitous response to antibiotics and medical therapy in three patients. Pancreas. 1996; 12:298 —302.
332 adler DG, Chiari ST, Dahl TJ. Conservative management of infected necrosis complicating severe acute
pancreatitis. Am J Gastroenterol 2003; 1:98 —103.

333 Bradley EL, Dexter ND. Management of severe acute pancreatitis. A surgical Odyssey. Ann Surg 2010;
251:6-17.

33 Stern JR Matthews JB. Pancreatic Necrosectomy. Adv Surg 2011; 45: 155-176.

335 Rau B, Uhl W, Buchler MW, Beger HG. Surgical treatment of infected necrosis. World J Surg 1997;
21:155.

336 yousaf M, McCallion K, Diamond T. Management of severe acute pancreatitis. Br J Surg 2003; 90:407-
420.

71



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

DeM\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

337 Beger H, Isenmann R. Surgical Management of necrotizing pancreatitis. Surg Clin N Am 1999; 79:783-

800.

338 Windsor JA. Minimally invasive pancreatic necrosectomy. Br J Surg 2007:94:132-133.

Baron T. Organized pancreatic necrosis: endoscopic, radiologic, and pathologic features of a distinct
clinical entity. Pancreas 1999; 1: 105-108.

%0 Carter CR, McKay CJ, Imrie CW. Percutaneous necrosectomy and sinus tract endoscopy in the
management of infected pancreatic necrosis: An initial experience. Ann Surg 2000; 232:175-180.

41 Freeman ML, Werner J, van Santvoort HC, Baron YH, Besselink MG, Windsor JA, et al, and An
International Multidisciplinary Panel of Speakers and Moderators. REVIEW. Interventions for Necrotizing
Pancreatitis. Summary of a Multidisciplinary Consensus Conference. Pancreas 2012;41: 1176-1194.

339

342 Red espafiola de costes hospitalarios. Web: www.rechosp.org.

343 Doepel M, Eriksson J, Halme L, Kumpulainen T, Hockerstedt K. Good long-term results in patients
surviving severe acute pancreatitis. Br J Surg. 1993 Dec;80(12):1583-6.

344 Bragg JD, Cox KR, Despins L, Hall LW, Bechtold ML. Improvements in care in acute pancreatitis by the
adoption of an acute pancreatitis algorithm. JOP. 2010 Mar 5;11(2):183-5.

345 Gregor JC, Ponich TP, Detsky AS. Should ERCP be routine after an episode of "idiopathic" pancreatitis?
A cost-utility analysis. Gastrointest Endosc. 1996 Aug;44(2):118-23.

346 Arguedas MR, Dupont AW, Wilcox CM. Where do ERCP, endoscopic ultrasound, magnetic resonance
cholangiopancreatography, and intraoperative cholangiography fit in the management of acute biliary
pancreatitis? A decision analysis model. Am J Gastroenterol. 2001 Oct;96(10):2892-9.

347 Romagnuolo J, Currie G; Calgary Advanced Therapeutic Endoscopy Center study group. Noninvasive vs.
selective invasive biliary imaging for acute biliary pancreatitis: an economic evaluation by using decision
tree analysis. Gastrointest Endosc. 2005 Jan;61(1):86-97.

348 Abou-Assi S, Craig K, O'Keefe SJ. Hypocaloric jejunal feeding is better than total parenteral nutrition in
acute pancreatitis: results of a randomized comparative study. Am J Gastroenterol. 2002 Sep;97(9):2255-
62.

349 Hoyos SL, Giraldo N, Donado J, Henao K, Peldez M. Costos, dias estancia y complicaciones segun tipo
de soporte nutricional en pacientes con pancreatitis aguda grave. Rev Colomb Cir 2007; 22 (3): 157-64.
Web: http://www.scielo.org.co/pdf/rcci/v22n3/v22n3a5.pdf

350 Ockenga J, Borchert K, Rifai K, Manns MP, Bischoff SC. Effect of

glutamine-enriched total parenteral nutrition in patients with acute

pancreatitis. Clin Nutr. 2002 Oct;21(5):409-16.

31sun B, Gao Y, Xu J, Zhou XL, Zhou ZQ, Liu C. Role of individually staged nutritional support in the
management of severe acute pancreatitis. Hepatobiliary Pancreat Dis Int 2004; 3 (3): 458 — 63.

352 Jiang K, Chen XZ, Xia Q, Tang WF, Wang L.Cost-effectiveness analysis of early veno-venous
hemofiltration for severe acute pancreatitis in China.World J Gastroenterol 2008 March;14(12):1872-1877
353 Fenton-Lee D, Imrie CW. Pancreatic necrosis: assessment of outcome related to quality of life and cost
of management. Br J Surg. 1993 Dec;80(12):1579-82.

354 Beenen E, Brown L, Connor S. A comparison of the hospital costs of open vs. minimally invasive
surgical management of necrotizing pancreatitis. HPB (Oxford). 2011 Mar;13(3):178-84.

355 Borda F, Jiménez FJ, Vila J, Carral D, Zozaya JM et al. Estudio de coste — efectividad del empleo de
somatostatina para la disminucidn de pancreatitis aguda post-CPRE. Gastroenterol Hepatol 2001; 24: 292-
6.

72



Document downloaded from http://www.elsevier.es, day 23/08/2025. This copy is for personal use. Any transmission of this document by any media or format is strictly prohibited.

“Con el Aval Cientifico de la SEMICYUC” En Madrid, 30 de Octubre de 2012. Lista Distribucién =
Pancreatitis CC-UCI, 2012-1y 2

]

M\ icyuc

LOS PROFESIONALES DEL ENFERMO CRITICO

356 Das A, Singh P, Sivak MV Jr, Chak A. Pancreatic-stent placement for prevention of post-ERCP
pancreatitis: a cost-effectiveness analysis. Gastrointest Endosc. 2007 Jun;65(7):960-8.

357 Somasekar K, Shankar PJ, Foster ME, Lewis MH. Costs of waiting for gall bladder surgery. Postgrad Med
J. 2002 Nov;78(925):668-9.

358 Garner JP, Sood SK, Robinson J, Barber W, Ravi K. The cost of ignoring acute cholecystectomy. Ann R
Coll Surg Engl. 2009 Jan;91(1):39-42.

73



