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Abstract
The purpose of this review is to provide a practical guide for the clinical care of patients with acute pancreatitis (AP) from 
the management of the early phases of disease to the treatment of local complications. AP is one of the most frequent causes 
of gastroenterological admission in emergency departments. It is characterized by a dynamic and unpredictable course and in 
its most severe forms, is associated with organ dysfunction and/or local complications, requiring intensive care with signifi-
cant morbidity and mortality. Initial therapy includes adequate fluid resuscitation, nutrition, analgesia, and when necessary 
critical care support. In recent years, the development of minimally invasive tailored treatments for local complications, 
such as endoscopic drainage, has improved patients’ acceptance and outcomes. Despite this, the management of AP remains 
a challenge for clinicians. The present review was conducted by the authors, who formulated specific questions addressing 
the most critical and current aspects of the clinical course of AP with the aim of providing key messages.

Keywords  Acute pancreatitis · Practical guide · Pancreas · ERCP · Walled-off necrosis · Procalcitonin · Intensive-care unit

Introduction

Acute pancreatitis (AP) is an inflammatory condition caused 
by the autodigestion of the pancreatic tissue.

With an increasing incidence throughout the years, it 
is the most common gastrointestinal disease that requires 

hospitalization [1]. It has a global incidence of 13–40 per 
100,000 population-years, burdened by a mortality rate of 
1–5% [2].

Patients generally report upper or diffuse abdominal pain 
(80–95%), that is usually from moderate to severe radiating 
to the back and exacerbated by eating.

Typically, the first assessment is done in the Emergency 
Department (ER) and should focus on medical history, with 
particular attention reserved to the presence of risk factors 
of AP.

Most patients experience mild acute inflammatory disease 
that is self-limiting. However, one-fifth of patients develop 
severe AP with organ failure or local complications requir-
ing admission to Intensive Care Unit (ICU) due to increases 
in the mortality rate of up to 20–40% [3, 4].

The management of AP has undergone important changes 
in recent years with the introduction of mini-invasive diag-
nostic and therapeutic tools, step-up tailored approaches [5], 
the creation of multidisciplinary dedicated teams, and the 
improvement of invasive monitoring and supportive care 
therapies.

Despite these developments, AP remains a challenge for 
clinicians due to its clinically unpredictable course and its 
accompanying local and systemic complications. Although 
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AP is a benign disease, mortality and morbidity rates remain 
high. Moreover, the management of AP is still an “anybody 
and nobody’s land”, requiring different clinical specialists 
who must interact, confer, and work collaboratively, using 
healthcare resources appropriately.

This review has been conducted with the formulation of 
14 specific questions by the authors on the most critical and 
hot topic of the clinical course of AP to provide clear and 
practical key messages. It sums up the most recent literature 
at this point on this disease.

Question 1: How to identify a patient 
with acute pancreatitis?

According to the revised Atlanta classification, the diagnosis 
of AP requires that two out of the three following criteria 
are met: (1) abdominal pain suggestive of pancreatitis as 
described above, (2) serum pancreatic enzymes greater than 
3 times the normal upper limit of normal, and (3) findings 
consistent with pancreatitis on cross-sectional abdominal 
imaging (in adults: contrast-enhanced computed tomography 
(CT) or magnetic resonance imaging (MRI)). Generally, the 
first two criteria well identify a patient with AP and imaging 
is not required.

Common laboratory panel in clinical practice includes 
lipase and amylase. In particular, the former has shown, 
for levels greater than three times the normal limit, a very 
high sensitivity and specificity for pancreatitis [6]. Other 
diseases, such as renal injuries, bowel diseases, or diabetic 
ketoacidosis, can present a high level of lipases but gener-
ally with lower values than AP [7]. Amylase is secreted by 
many tissues, so it is less sensitive and specific than lipase 
[6], especially for alcohol and hypertriglyceridemia-related 
pancreatitis. Because of these characteristics many authors, 
including the American Board of Internal Medicine’s Choos-
ing Wisely initiative, recommend a lipase-only policy for the 
evaluation of suspected acute pancreatitis [8].

CT scan has shown its utility in the process of a differen-
tial diagnosis, to rule out other intra-abdominal conditions 
that could mimic AP symptoms (e.g., gastric/duodenal ulcer 
perforation, aortic dissection, mesenteric ischemia). How-
ever, CT scan is not sensitive for diagnosis of early pancrea-
titis [9] and it is useful 72–96 h after the onset of symptoms 
to estimate the presence of local complications [10]. MRI is 
recommended in patients with allergy to iodinated contrast, 
renal impairment, pregnant patients, but it is less sensitive 
than CT for detecting gas in fluid collection [11].

Key messages

•	 Clinical features and increase of lypase are sufficient for 
diagnosis of acute pancreatitis.

•	 Contrast-enhanced CT may be useful 72–96 h from the 
onset of AP to detect peripancreatic necrosis and vas-
cular complications

Question 2: Should the etiology 
of acute pancreatitis be determined 
in the Emergency Department?

Current literature suggests that an early identification of 
the causes of AP in the ER is crucial because some treat-
ments depend on the etiology of the disease. Therefore, a 
rapid etiological framework influences the management of 
the patient and the department of destination [12].

The most frequent causes of AP in high-income country 
are gallstones (45%) and alcohol abuse (20%). Less com-
mon causes are hypertriglyceridemia, medications, post 
endoscopic retrograde cholangiopancreatography (ERCP), 
hypercalcemia, malignancy, infections, genetics, and auto-
immune diseases.

Etiological assessment should focus on a detailed 
medical history with particular attention reserved for the 
presence of risk factors of AP, including the presence of 
gallstones, alcohol abuse (defined as more than 5 years of 
alcohol consumption of >50 g/days) [13], obesity, smok-
ing, hyperlipidemia, and drugs that can induce the disease 
[14].

Routine laboratory panel can help identifying under-
lying etiology. Electrolytes can evidence hypercalcemia. 
Elevated direct bilirubin and/or alkaline phosphatase lev-
els may indicate a duct obstruction, serum triglyceride 
level can be considered the cause of AP if the result is 
>1000 mg/dl [15, 16] but its dosage is not always avail-
able in ER setting.

Based on its accessibility, speed, radiation free and low 
cost, abdominal ultrasound (US) represent the first imaging 
method to approach a patient with suspicious biliary AP 
[12, 13]. Nevertheless, US has some limitations related to 
patients’ physical characteristics (i.e., abdominal obesity) 
or to intestinal air interposition [17] that could limit its 
sensitivity (25–60%) for choledocholithiasis located in the 
distal common bile duct (CBD) [18] or for small stones. In 
case of suspicious microlithiasis or gallstones in the CBD 
not detected at transabdominal US, endoscopic ultrasound 
(EUS) or magnetic cholangiopancreatography (MRCP) 
should be performed to confirm the diagnosis to select AP 
patient requiring therapeutic ERCP [19].

If it is not possible to identify an etiology in the early 
phase, the patient should be addressed for secondary exams, 
especially in case of recurrent episodes, such as IgG4 levels 
for autoimmunity, MRCP for morphologic abnormalities, 
genetic counseling and/or testing should be considered [20].
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Key messages

•	 Early identification of etiology of acute pancreatitis is 
essential to guide adequate management and allocate 
resources.

•	 It is suggested to perform abdominal ultrasound at admis-
sion to evaluate the biliary tract.

Question 3: To hydrate or to hyper‑hydrate?

Adequate fluid resuscitation is a cornerstone of initial man-
agement of AP of any severity, as it contrasts third-spacing 
volume loss, and maintains or restores intravascular volume 
for better tissue perfusion to prevent pancreatic and systemic 
microcirculatory impairment [21].

It is recommended to start as soon as possible the fluid 
resuscitation while the patient is still in the ER [22].

Many trials have sought to identify the optimal rate of 
fluid therapy to administer in order to guarantee tissue per-
fusion, avoiding fluid overload. Inappropriate early fluid 
resuscitation in the first hours of hospitalization resulting 
in hemoconcentration, leads to organ failure, local and 
systemic complications, and increases patient mortality 
[22–24]. For these reasons, in recent years the approach has 
been to give large volume of fluids, but recent literature has 
demonstrated that aggressive hydration is associated with 
worse outcomes [21, 25]. Several randomized controlled 
trials (RCT) and reviews have confirmed that hyper hydra-
tion should not been utilized in clinical practice. Moderate 
resuscitation (i.e., 5–10 ml/kg bolus in case of hypovolemia, 
followed by 1.5 ml/kg/h) has been demonstrated to be supe-
rior in terms of reducing complications due to fluid over-
load with no significant differences compared to aggressive 
resuscitation (i.e., 20 ml/kg bolus, followed by 3 ml/kg/h) 
in terms of the clinical outcomes [26, 27]. Initial fluid man-
agement should be guided by the hemodynamic status of 
the patient and their characteristics (age, weight, cardiac, or 
renal diseases [28, 29]), as well as by close monitoring of 

vital signs. Intravenous fluid therapy should be titrated until 
perfusion targets are met: mean arterial pressure between 
65 and 85 mmHg, urinary output >0.5 ml/kg/h and heart 
rate <120/min; hematocrit should be between 35 and 45% 
[12, 30]. It has been demonstrated that patients who do not 
respond within the first 12 h of fluid therapy might not ben-
efit from large fluid administration [13]. To be noted that 
more rare causes of AP such as hypertriglyceridemia or 
IgG4-related disease need specific therapies and, therefore, 
fluid management should be less aggressive.

The fluid of choice for rehydration should be isotonic 
crystalloid, such as Lactate Ringer’s solution (LR), because 
of its demonstrated anti-inflammatory effect and reduced 
risk of developing systemic inflammatory response syn-
drome (SIRS) within 24 h compared with normal saline 
[28]. The only contraindication to LR is for AP caused by 
hypercalcemia (due to its content of 3 mEq/l of calcium); 
saline solution should be preferred in this case.

Key messages

•	 A moderate resuscitation strategy is preferable to an 
aggressive strategy with respect to both efficacy and 
safety outcomes.

•	 Lactated Ringer’s solution is recommended over saline 
solution for fluid resuscitation.

Question 4: How can a deteriorating patient 
be identified?

The revised Atlanta classification system (2012) [29] dis-
tinguishes two morphologic subtypes of AP: interstitial 
edematous pancreatitis and necrotizing pancreatitis, while 
severity is measured by the presence and duration of organ 
failure [based on the modified Marshall scoring system, 
listed in Table 1, that considers respiratory, kidney, and 
cardiovascular systems [31] and the presence of local 

Table 1   Modified Marshall scoring system for organ dysfunction [2, 14, 31]

A score of ≥2 in any system defines the presence of organ failure
a The score for patients with pre-existing chronic renal failure depends on the extent of further deterioration of baseline renal function. No formal 
correction exists for a baseline serum creatinine ≥134 micromole/l or ≥1.4 mg/dl
b Off inotropic support

Organ system Score

0 1 2 3 4

Respiratory (PaO2/FiO2) >400 301–400 201–300 101–200 ≤101
Renal (serum creatinine, micromole/l)a ≤134 134–169 170–310 311–439 >439
Cardiovascular (systolic blood pressure, mmHg)b >90 <90 fluid responsive <90 not fluid 

responsive
<90, pH < 7.3 <90, pH < 7.2
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complications (i.e., pancreatic or peripancreatic fluid col-
lections or portal vein thrombosis)].

Patients without local complications or organ failure 
have mild pancreatitis. The presence of transient organ 
failure (<48 h) and/or local complications are consistent 
with moderately severe pancreatitis, and patients with per-
sistent organ failure beyond 48 h with or without local 
complications have severe pancreatitis [14]. The intersti-
tial edematous type is usually associated with mild sever-
ity, whereas necrotizing pancreatitis generally presents as 
moderately severe or severe disease. Mild pancreatitis is 
the most common form of AP. It is generally treated con-
servatively, and patients are usually discharged within a 
few days, while the other two subtypes of disease often 
take time and medical resources to be resolved and gener-
ally patients require intensive care unit admission.

The definition of severity in AP is pivotal to determine 
patient management, to assess the appropriate level of care 
(ICU vs. non-ICU) and for patient prognosis [32]. The 
mortality rate in AP is higher in the early phase of the 
disease, and the presence of persistent multi-organ failure 
is the key determining factor [33].

Given the variable and unpredictable clinical course of 
AP and the high mortality rate in severe AP, several risk 
scoring systems have been developed to predict outcomes 
and to adequately address the disease with appropriate 
measures [34, 35]. However, most of them need a time 
frame of at least 24 h and several parameters are not eas-
ily available on admission. Moreover, there is no clear 
evidence that scoring systems are superior to the clinical 
expertise of the physician [36]. Regardless of the type of 
system used, it is essential to stratify the risk of AP to 
allocate resources, counsel the patient and guide clinical 
management.

To assess the AP patient’s worsening condition, it is 
essential to consider, on admission and during all the hos-
pitalization, the intrinsic risk characteristics of the patient 
(i.e., age, comorbidity, and body mass index—BMI [30, 
37]).

Literature on adults shows that the elevation of lipase 
and amylase do not predict the severity of AP, Moreo-
ver data regarding monitoring of serum concentration of 
these enzymes during the course of the hospitalization 
are limited; however, the majority of articles suggest that 
this practice has poor clinical value [38], as the levels 
of amylase and lipase do not correlate with the severity, 
course, and outcome of AP. Also, repeating this exam has 
no indication regarding the role of diagnosing compli-
cations of acute pancreatitis, as imaging studies have a 
higher sensitivity [37]. Low serum albumin on admission 
has proven to be independently associated with persistent 
organ failure in severe AP [39].

Key messages

•	 The presence of persistent multi-organ failure is the key 
determining factor for prognosis.

•	 Scoring systems are not superior to clinical assessment 
for evaluation of mortality and prognosis. Because of the 
unpredictable course of the disease, a frequent reassess-
ment of the clinical condition is recommended.

Question 5: To act or not to act, 
that is the question

Pain management

Pain management is an essential aspect in the management 
of a patient with AP, and an effective analgesia should be 
reached in every patient; it has been long demonstrated that 
the employment of adequate analgesia does not increase the 
risk of diagnosis error or the risk of error in decision-making 
regarding treatment [38].

Non-steroidal anti-inflammatory drugs (NSAIDs) and 
opioids are the most frequently prescribed analgesic for pain 
in AP. Based on their better safety profile and comparable 
efficacy, NSAIDs may be preferred as first-line analgesia in 
patients with mild AP, keeping opioids as a reserve treat-
ment in the case of refractory pain [40]. A recent study evi-
denced that compared to diclofenac, buprenorphine appears 
to be more effective and equally safe for pain management in 
AP patients [41]. It is possible to use a multimodal analgesic 
strategy in order to reach a pain control [20, 32]. In severe 
intractable pain thoracic epidural analgesia has proven to 
be effective [40].

Antimicrobics

Recent guidelines have recommended against the routine use 
of prophylactic antibiotics in AP patients [13, 42] because it 
does not reduce the risk of secondary infections, organ fail-
ure, and hospital length of stay. On the other hand an uncon-
trolled use of antibiotics increases the spread of multidrug 
resistance (MDR) [43, 44]. Antibiotics should be reserved to 
patients with concomitant acute cholangitis (biliary sepsis), 
and in patients with concomitant extra pancreatic infection 
(present in up to 20% of cases) or patients with demonstrated 
intestinal bacterial translocation due to hypoperfusion.

In patients with acute necrotizing pancreatitis, approxi-
mately one third will develop infected necrosis, especially 
in the late clinical course (about 10 days following admis-
sion) [45].

Pathogens responsible for pancreatic infection are mainly 
Gram-negative bacteria; however, Gram-positive bacte-
ria, anaerobes, and fungi can also be present. Piperacillin/
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tazobactam is indicated as the first-line antibiotic therapy 
where infection is suspected. Quinolone, metronidazole, and 
carbapenems have shown a good tissue penetration; how-
ever, due to the high rate of resistance among bacteria world-
wide, their administration should be reserved for patients 
allergic to beta lactam antibiotics [44]. Fungal infection is 
a severe complication of AP associated with a high rate of 
mortality, however, systemic antifungal prophylaxis is not 
recommended due to the lack of evidence [46].

Proton pump inhibitors (PPI)

PPI are commonly used in the clinical practice, although 
their use is controversial [42]. A recent systematic review 
showed that their administration does not reduce 7-day mor-
tality, length of hospital stay, and acute respiratory distress 
syndrome, but rather it was found to be associated with an 
increased risk of bleeding [47]. Considering the lack of sup-
portive literature, we do not recommend the routine admin-
istration of PPI in AP.

Antithrombotic prophylaxis

In acute pancreatitis, two main vascular complication must 
be considered: splanchnic thrombosis (with a reported inci-
dence around 14.1%) [48] and hemorrhagic pancreatitis/per-
ipancreatic bleeding (a rarer complication, with an incidence 
rate that varies from 1 to 23%) [49]. The choice of starting 
a chemoprophylaxis for VTE has been debated, considering 
that the molecular mechanism of coagulation disorders of 
severe acute pancreatitis and the choice of the anticoagulant 
drugs, the timing, and the amount is yet to be clarified [50]. 
Recent literature, however, suggests that a antithrombotic 
prophylaxis in the course of acute pancreatitis is not cor-
related to an increase risk of bleeding, while the beneficial 
effect in preventing thrombotic complications (not limited 
to splanchnic thrombosis) may suggest for introducing this 
therapy [51].

•	 Probiotics have been shown to have no benefits in pre-
venting infections in AP. The multicenter randomized 
PROPATRIA trial has demonstrated a higher mortality 
rate in patients who have received enteral probiotics, 
therefore their use is not routinely recommended [52].

•	 A few studies have investigated the role of human serum 
albumin infusion in AP. A large retrospective cohort 
study in an ICU setting has found that the use of albu-
min does not reduce in-hospital mortality but instead is 
associated with longer hospital stay [53].

•	 Somatostatin and its analogs have been used as secretory 
agents and anti-inflammatory peptides that decrease pan-
creatic secretion. Recent literature has shown that their 
administration increases the mortality rate and compli-

cations and as a result, most global guidelines do not 
recommend their routine use [54].

•	 Placement of urinary catheter should be reserved to 
patient with severe acute pancreatitis that need an accu-
rate fluid balance record. Urinary catheter should also 
be considered in severe cases of AP that need invasive 
monitoring of intra-abdominal pressure.

Key messages

Non-steroidal anti-inflammatory drugs and opioids are con-
sidered the most appropriate analgesic for pain in AP.

•	 Prophylactic antibiotic as well as antifungal prophylaxis 
is not routinely recommended for patients with AP.

•	 Routine administration of proton pump inhibitors (PPI), 
probiotics, human albumin, and somatostatin its analogs 
are not recommended in AP. Antithrombotic prophylaxis 
can be evaluated.

Question 6: Is procalcitonin useful 
for the monitoring of infection 
during the clinical course of AP?

The diagnosis of pancreatic infection during AP is always 
a clinical dilemma. Usually, patients with necrotizing pan-
creatitis are at higher risk of developing infection of necrotic 
areas. However, cross-sectional imaging does not always 
detect early signs of infection [55]. Moreover, radiological 
monitoring cannot be performed routinely, and non-inva-
sive monitoring of infection is required. It is known that, 
during AP, biochemical markers of infections such as CRP 
or leucocytosis are not useful for the detection of signs of 
infection because they are altered by the systemic inflam-
matory response syndrome [55]. In patients with severe AP, 
PCT demonstrated a high sensitivity and specificity (93% 
and 88% respectively, with a cut-off of 3.5 ng/ml) compared 
to CRP, to detect infected necrosis diagnosed with FNA or 
during intraoperative findings [56]. Assessment of PCT is 
usually performed more frequently during the first days of 
AP (every 2–3 days) to early detect signs of infection when 
the systemic inflammatory response is still high. To date, 
international guidelines do not specify a recommended PCT 
cut-off level to indicate the appearance of infection. How-
ever, a recent RCT demonstrated that the administration of 
antibiotics in AP when PCT was above the 1 ng/ml was 
effective to reduce the use of antibiotics when compared to 
standard treatment not guided by PCT [57]. However, no 
studies have demonstrated the utility of PCT monitoring to 
improve patient outcomes.
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Key message

•	 Procalcitonin assessment every 48–76 h in the context 
of a systemic inflammatory response syndrome or in 
patients at risk to develop severe AP is useful to guide 
antibiotic treatment.

Question 7: Is there an ideal department 
of choice for the management of AP? When 
should patients be admitted to the ICU?

The choice of where to allocate a patient with AP, determin-
ing the appropriate level of care (intensive vs. non intensive 
care unit) is a key consideration and must consider the clini-
cal status of the patient and hospital resources. Continuous 
clinical reassessment is crucial, with the monitoring of vital 
signs, fluid resuscitation response, and searching for organ 
dysfunction.

The ICU is indicated if there is no adequate response to 
fluid resuscitation, in particular, if organ failure (respiratory, 
cardiovascular, renal) is persistent despite adequate hydra-
tion. Moreover, the persistence of hemoconcentration (i.e., 
hematocrit > 50% and hemoglobin [Hb] > 16) despite fluid 
replacement should indicate the need for a monitored care 
unit. In this setting, ICU guarantee advanced monitoring 
(e.g., intra-abdominal pressure monitoring).

Table 2 lists the criteria established by the Society of 
Critical Care Medicine (SCCM) which state that a patient 
should be admitted to an intensive care setting [58].

Because of the higher mortality rate, patients with BMI 
greater than 30 should be monitored and early transferred to 
a monitored care unit [27].

If patient conditions allow for hospitalization in a non-
ICU setting, literature demonstrated the importance of 
admission in a Gastroenterological unit or, if it is not avail-
able, to have a single nominated clinical expert team to 

manage these patients [20]. It is important to train relevant 
healthcare professionals to conduct frequent and careful 
clinical reassessment of vital signs, non-invasive hemo-
dynamic monitoring and to search for complications and 
organ dysfunction.

Key messages

•	 Intensive Care Unit is indicated if there is no adequate 
response to fluid resuscitation. It is suggested the pres-
ence of dedicated specialistic physicians in the hospital 
to manage the most complex cases of AP.

Question 8: Which is the suggested feeding 
route and optimal timing to begin refeeding 
in patients with acute pancreatitis?

Several RCTs performed on patients with mild to mod-
erate AP have shown that early oral refeeding, defined 
as refeeding when patients begins to feel hungry and/
or bowel sounds reappear independently to pancreatic 
enzyme normalization or resolution of pain, is tolerated, 
safe, and may reduce hospitalization time [59]. Previously, 
it was recommended to start refeeding with a soft diet 
[60]. However, more recently, four RCTs have shown that 
the early introduction of low-fat solid diet (within 24 h of 
admission) is tolerated and may also accelerate patient 
recovery [61].

When patients do not tolerate oral nutrition, an artifi-
cial feeding route is required. Currently, it is accepted that 
enteral nutrition (EN) is superior to parenteral nutrition 
in reducing complication rates, mortality, and organ fail-
ure [62]. There is widespread acceptance that EN should 
be started within 24–72 h following the onset of symptoms 
[60], whereas contrasting results have been reported about 
the benefit of a very early refeeding with EN (within 24 h) 
[63, 64]. Considering the route of administration of EN no 
studies have demonstrated the superiority of naso-jejunal 
tube (NJT) over nasogastric tube in improving patient out-
comes [65, 66].

Key messages

•	 Early (within 24 h after presentation) oral refeeding with 
a low-fat solid diet is recommended for patients who tol-
erate an oral diet.

•	 For patients who are intolerant to an oral diet early 
enteral feeding (within 24–72 h) via nasogastric tube 
should always be preferred over parenteral nutrition.

Table 2   Society of Critical Care Medicine criteria to admit a patient 
to ICU [58]

Pulse <40 or >150 beats/min
Systolic arterial pressure <80 mmHg or mean arterial pressure <60 

mmHgor diastolic arterial pressure >120 mmHg
Respiratory rate >35 breaths/min
Serum sodium <110 mmol/l or >170 mmol/l
Serum potassium <2.0 mmol/l or >7.0 mmol/l
PaO2 <50 mmHg
pH <7.1 or >7.7
Serum glucose >800 mg/Dl
Serum calcium >15 mg/Dl
Anuria
Coma
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Question 9: When should ERCP be 
performed for acute biliary pancreatitis?

The persistence of pancreatic duct obstruction related to the 
presence of stones in the CBD was thought to worsen the 
severity of AP [66]. This physio-pathological rationale has 
led to questions about the efficacy of early ERCP (within 
24 h) on AP outcomes. However, different studies showed 
that early ERCP did not improve patient outcomes compared 
to delayed ERCP. Indeed, all the most recent guidelines 
suggest that urgent ERCP is not indicated in acute biliary 
pancreatitis [12, 13, 42]. Recent RCTs (APEC and APEC-2 
trial) performed on patients with predicted severe acute bil-
iary pancreatitis has confirmed that a conservative approach 
(on-demand ERCP if case of cholangitis and/or persistence 
of cholestasis and/or retained CBD stone when the patient 
recovered from pancreatitis) was not inferior to an ERCP 
performed within 24 h following admission also when early 
EUS was performed to confirm the diagnosis of CBD stones 
[67, 68].

It should be emphasized that before commencing ERCP, 
it is important to have a definitive diagnosis of biliary 
obstruction especially in patients with low-moderate risk 
of choledocholithiasis such as those with cholestatic blood 
indexes in a reduction trend without dilation of the CBD. 
EUS is the most sensitive diagnostic tool to explore the 
extrahepatic biliary tract, and one study suggested that EUS 
could avoid a significant number of unneeded ERCP [69].

An important clinical discriminating factor is when AP 
is associated with cholangitis. It has been demonstrated that 
early ERCP in patients with AP and cholangitis reduces 
mortality and local complications [68]. At the same time, 
it should be acknowledged that in patients with AP, it is not 
always possible to discriminate signs of cholangitis from 
sign of SIRS secondary to AP processes.

Key messages

•	 Endoscopic retrograde cholangiopancreatography 
(ERCP) in acute pancreatitis is not an urgent procedure 
and it is suggested to be preceded by a diagnostic test 
(EUS or MRCP) when the risk of CBD stones is low. 
Urgent ERCP should be reserved only in case of con-
comitant cholangitis and timing is chosen according to 
the severity of cholangitis.

Question 10: When is cholecystectomy 
indicated in patients with acute biliary 
pancreatitis?

Patients who develop choledocholithiasis are always referred 
to cholecystectomy in order to reduce the risk of further epi-
sodes of biliopancreatic events. This indication is valid also 
in case of biliary AP because it is clearly demonstrated that 
cholecystectomy reduces the risk of recurrent biliary pan-
creatitis [10, 21]. However, timing of cholecystectomy has 
always been an argument of debate especially for surgeons. 
The common daily practice feeling is that some surgeons 
prefer to delay the cholecystectomy for the perceived risk of 
complications related to the presence of inflammation and 
edema that could distort biliary anatomy. However, all the 
available guidelines clearly suggest in case of a mild acute 
biliary pancreatitis, to perform cholecystectomy during the 
index admission because it is safe and effective in reducing 
the risk of biliary complications compared to delayed chol-
ecystectomy [70].

The timing of cholecystectomy after an episode of severe 
acute biliary is still debated and low-quality studies are avail-
able in the literature on this topic. However, retrospective 
studies suggest that the cholecystectomy should be delayed 
at least after 2 weeks following the episode of AP [71], but 
not for longer than 8 weeks, to avoid biliary complications 
[72]. Moreover when AP is complicated by a peripancreatic 
fluid collection (PFC), it is suggested to delay cholecystec-
tomy when there is a resolution of PFC because cholecys-
tectomy could increase the risk of infection of PFC [73].

Key messages

•	 Cholecystectomy should be performed during the index 
admission of an episode of mild acute pancreatitis and 
within 8 weeks following severe pancreatitis when PFC 
are in resolution phase.

Question 11: What is the best way to treat 
local complications of AP?

Most patients with AP have a self-limited course. However, 
up to 10–20% of patients may develop necrosis of the pan-
creatic glands which, if infected, is associated with increased 
hospitalization time and mortality [74].

Local complications of AP are historically classified 
according to the Atlanta criteria that considers the con-
tent (necrotic or fluid) and the time of onset (before or 
after 4 weeks) of the PFC [2]. When considering necrotic 
collections, it is also important to evaluate the extension 
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and the percentage of infected necrosis [75]. Recently, a 
novel classification for the walled-off necrosis (WON) has 
been proposed in order to stratify patients at higher risk of 
receiving intervention [76].

Treatment of PFC is recommended in patients who 
develop symptoms including persistent pain, signs of gas-
tric outlet obstruction, signs of biliary obstruction such 
as jaundice or in case of WON when necrosis became 
infected [77].

In case of pancreatic pseudocyst, it is now accepted that 
the standard of care is endoscopic drainage with endoscopic 
ultrasound-guided cysto-gastrostomy. Despite surgical and 
endoscopic drainage having similar technical successes, 
endoscopic drainage allows for better patient acceptance, 
reduced hospital stay and costs [78].

The treatment of WON is quite more challenging because 
it could include not only the drainage of the collection but 
also the need for necrosectomy. In this situation multidisci-
plinary evaluation with surgeon, interventional radiologist 
and endoscopist is useful to decide the need of treatment 
and the right timing. The goal of the treatment is to control 
the source of infection and to be as least invasive as possible 
to reduce complications. Starting from these assumptions, 
trials have shown that a step-up approach that begins with a 
minimally invasive drainage (endoscopic or retroperitoneal 
percutaneous drainage) and followed by minimally invasive 
necrosectomy in case of non-response, reduced compli-
cations, and mortality rate, compared to open or minimal 
invasive surgery [79, 80]. An endoscopic step-up approach 
in comparison to percutaneous step-up approach for WON 
treatment have shown better results in terms of reducing 
pancreatico-cutaneous fistula, the need of reintervention and 
patient acceptance, and therefore it is considered by far the 
first-line approach [5, 81].

A more aggressive approach with endoscopic drainage 
and upfront necrosectomy could be proposed to patients at 
higher risk to require necrosectomy (e.g., WON larger than 
10 cm or with paracolic extension or with more than 30% of 
necrosis) [75]. Moreover recent data are becoming available 
in literature about the utility of upfront endoscopic necro-
sectomy [82].

Key messages

•	 Multidisciplinary evaluation involving surgeon, inter-
ventional radiologist and endoscopist is suggested for 
patients who require drainage of pancreatic fluid collec-
tion.

In the case of walled-off necrosis (WON), an endoscopic 
step-up approach is recommended over a percutaneous step-
up approach.

Question 12: What is the optimal timing 
for performing minimally invasive treatment 
on local complications of acute pancreatitis?

Because early treatment of pancreatic pseudocyst has not 
demonstrated clinical gains, the choice to place a drainage 
should be guided by patients’ symptoms [77].

Patients who develop necrotizing pancreatitis have a more 
severe and complicated course of the disease. Timing for 
the treatment of necrotizing pancreatitis is crucial and it has 
been extensively studied in the literature. Several RCTs dem-
onstrated that in the early phase of the necrotic tissue infec-
tion, characterized by a thin non structured encapsulation of 
the collection, an early endoscopic approach is not superior 
to conservative treatment [83]. In this early phase, litera-
ture recommends the administration of adequate antibiotic 
therapy and supportive care followed by drainage only after 
the encapsulation of largely part of the WON. The historical 
cut-off designed to obtain the adequate encapsulation of the 
WON and therefore for starting the endoscopic drainage was 
4 weeks. However, subsequent studies showed that earlier 
treatments were also safe and allowed prompt intervention 
when necessary [84].

Key messages

•	 Pancreatic fluid collections should be drained only when 
signs of compression or infection appear.

•	 In the case of infected necrosis, antibiotic therapy is the 
first-line therapy followed by minimally invasive drain-
age when necrotic collection forms an adequate wall.

Question 13: Does multidisciplinary 
collaboration impact on patient outcomes?

In modern healthcare systems, multidisciplinary collabora-
tion (MDC) has been intended to optimize patient care and 
has become a requirement for the diagnosis and management 
of various diseases.

One recent study focused on essential professional roles 
whose involvement is recommended in the early evalua-
tion of patients with severe or predicted severe AP in the 
ER. These should be: the anesthesiologist, biliopancreatic 
surgeon, gastroenterologist, radiologist and interventional 
radiologist, nutritionist, and microbiologist [85]. It has been 
demonstrated that the involvement of more specialists is not 
associated with more efficient decision-making and that it 
only results in prolonged meeting times [86]. Early MDC 
aims to manage severe AP in a timely and appropriate man-
ner according to standards, and, following ER evaluation, to 
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refer patients to the most appropriate department for hospital 
stay. This type of collaboration requires a global hospital 
organization that is usually present in high-volume centers. 
Indeed, some studies showed that high-volume hospitals, 
defined as those that admit a minimum of 118 AP cases per 
year (either mild or severe), or more than 14 cases of severe 
AP, report shorter length of hospital stays and lower mortal-
ity rates for AP [87].

It is, therefore, essential to specify that not all patients 
could be managed using MDC in routine clinical practice or 
in under-staffed hospitals. Selection of the most appropriate 
patients that could benefit of a MDC is necessary to optimize 
local resources. These are the patients that develop necrotiz-
ing pancreatitis [88], those with recurrent episodes of AP 
of unclear etiology and those with a suspected underlying 
malignancy. It has been shown that MDC changed imag-
ing interpretation in 24% of patients with acute or chronic 
pancreatitis [89] and changed treatment strategy in 21% of 
patients [90].

Key messages

•	 Multidisciplinary evaluation is suggested for patients 
with local complications of acute pancreatitis or for 
patients with an unclear etiology and for those with sus-
pected underlying malignancy.

Question 14: Is clinical follow‑up necessary 
after resolution of acute pancreatitis?

Patients who are recovering after an episode of acute pancre-
atitis could have long-term sequelae that should be carefully 
evaluated and prevented after hospital discharge. Patients 
who experienced an episode of necrotizing AP should be 
monitored in order to assess the evolution of the PFC and 
to evaluate the possible emergence of both endocrine and 
exocrine insufficiency.

Patients who did not undergo drainage of PFC during 
hospitalization should be monitored in order to evaluate 
the appearance of symptoms and consequently, the need for 
drainage [14]. Closer monitoring it is suggested for patients 
who received endoscopic drainage of WON. A recent study 
showed that a standardized radiological monitoring proto-
col improved outcomes and faster WON resolution [91]. 
If patients received the implantation of a lumen-apposing 
metal stents (LAMS) for drainage of WON it is important to 
carefully evaluate the timing for its removal [92, 93].

Pancreatic exocrine impairment could develop in up to 
35% of patients with AP and in up to 85% of patients to 
necrotizing AP [14, 94]. It is, therefore, important to explore 
the presence of steatorrhea and the positivity of pancreatic 

exocrine insufficiency assays to promptly set up a supple-
mentation therapy and avoid malnutrition.

Pancreatogenic diabetes mellitus (DM) could develop 
in around 24% of patients with AP [92]. This percentage 
could increase to 56% if patients have experienced an epi-
sode of severe AP [93]. New-onset diabetes usually improves 
or completely recovers/clears during the follow-up period. 
However, a proportion of patients (25%) require insulin for 
5 years following the episode of AP [92]. Regular glycemic 
assessment is, therefore, important to avoid diabetes com-
plications or acute decompensation.

AP may also develop in patients with chronic pancreatitis 
(CP). Usually, these kind of patients have a milder course of 
the acute disease; however, clinical monitoring is essential in 
order to confirm the diagnosis of a previously misdiagnosed 
CP, and to suggests the life-style modifications, especially 
alcohol and smoke withdrawal, to prevent further episodes 
of AP and avoid the potential worsening of CP [95].

Finally, the correlation between AP and the risk of pan-
creatic cancer should be noted. A nationwide cohort study 
performed in Denmark evidenced that patients who experi-
enced an episode of AP showed an increased risk of pancre-
atic cancer within a 5 year-period [96]. Neoplastic incidence 
was higher during the first year (OR 23.47) and it progres-
sively reduced during the subsequent years [97]. Idiopathic 
etiology appeared to be associated with the highest risk of 
pancreatic cancer (OR 2.52) [96] and, therefore, it is sug-
gested to perform EUS after an episode of AP to early detect 
also small solid lesions [98].

Key messages

•	 Clinical follow-up after an episode of acute pancreati-
tis is recommended in all patients to correct etiological 
factors and to search signs of endocrine and exocrine 
insufficiency. Follow-up is also essential to monitor the 
evolution of WON.

Conclusion

Acute pancreatitis is a complex disease with a dynamic 
and unpredictable course leading, in its most severe forms, 
to significant morbidity and mortality. Prompt diagnosis, 
stratification of severity, proper fluid resuscitation and nutri-
tion, prevention, and treatment of complications, are cru-
cial aspects of care. Figure 1 sums up an algorithm for the 
diagnosis and management of AP. Although in the recent 
years multidisciplinary dedicated teams, step-up tailored 
approaches, and the introduction of mini-invasive diagnostic 
and therapeutic tools have improved outcomes, disease man-
agement remains a challenge for clinicians and guidelines 
are continuously evolving (Fig. 1).
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This review results in a practical guide for clinicians 
who have to face patients with acute pancreatitis, providing 
answers to specific questions and giving useful key messages 
summarized in Table 3.

Fig. 1   Practical algorithm for the management of acute pancreatitis 
(AP). The algorithm is divided in four temporal section: ER manage-
ment, early and late hospitalization phases and follow-up. The path-
way of patients with mild and severe AP are highlighted in light blue 
and red, respectively (Colour figure online)

◂

Table 3   Key messages for AP management

Key messages

Clinical features and increase of lypase are sufficient for diagnosis of acute pancreatitis (AP)
Contrast-enhanced CT may be useful 72–96 h from the onset of AP to detect peripancreatic necrosis and vascular complications
Early identification of etiology of acute pancreatitis is essential to guide adequate management, and allocate resources
It is suggested to perform abdominal ultrasound at admission to evaluate the biliary tract
A moderate resuscitation strategy is preferable to an aggressive strategy with respect to both efficacy and safety outcomes
Lactated Ringer’s solution is recommended over saline solution for fluid resuscitation
The presence of persistent multi-organ failure is the key determining factor for prognosis
Scoring systems are not superior to clinical assessment for evaluation of mortality and prognosis Because of the unpredictable course of the 

disease, a frequent reassessment of the clinical condition is recommended
Non-steroidal anti-inflammatory drugs and opioids are considered the most appropriate analgesic for pain in AP
Prophylactic antibiotic as well as antifungal prophylaxis is not routinely recommended for patients with AP
Routine administration of proton pump inhibitors (PPI), probiotics, human albumin, and somatostatin its analogs are not recommended in AP. 

Antithrombotic prophylaxis can be evaluated
Procalcitonin assessment every 48–76 h in the context of a systemic inflammatory response syndrome or in patients at risk to develop severe AP, 

is useful to guide antibiotic treatment
Intensive Care Unit is indicated if there is no adequate response to fluid resuscitation. It is suggested the presence of dedicated specialistic physi-

cians in the Hospital in order to manage the most complex cases of AP
Early (within 24 h after presentation) oral refeeding with a low-fat solid diet is recommended for patients who tolerate an oral diet
For patients who are intolerant to an oral diet early enteral feeding (within 24–72 h) via nasogastric tube should always be preferred over paren-

teral nutrition
Endoscopic retrograde cholangiopancreatography (ERCP) in acute pancreatitis is not an urgent procedure and it is suggested to be preceded by a 

diagnostic test (EUS or MRCP) when the risk of CBD stones is low. Urgent ERCP should be reserved only in case of concomitant cholangitis 
and timing is chosen according to the severity of cholangitis

Cholecystectomy should be performed during the index admission of an episode of mild acute pancreatitis and within 8 weeks following resolu-
tion of severe pancreatitis

Multidisciplinary evaluation involving surgeon, interventional radiologist, and endoscopist is suggested for patients who require drainage of 
pancreatic fluid collection

In the case of walled-off necrosis (WON), an endoscopic step-up approach is recommended over a percutaneous step-up approach
Pancreatic fluid collections should be drained only when signs of compression or infection appear
In the case of infected necrosis, antibiotic therapy is the first-line therapy followed by minimally invasive drainage when necrotic collection 

forms an adequate wall
Multidisciplinary evaluation is suggested for patients with local complications of acute pancreatitis or for patients with an unclear etiology and 

for those with suspected underlying malignancy
Clinical follow-up after an episode of acute pancreatitis is recommended in all patients to correct etiological factors and to search signs of endo-

crine and exocrine insufficiency. Follow-up is also essential to monitor the evolution of WON
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