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Abstract

The incidence of acute pancreatitis has been increased
recently with an important mortality rate. Due to that,
an adequate management of this pathology is required.
Prognosis scales is a useful tool to adequate the treatment.
Treatment is based in fluid resuscitation as well as adequate
feeding without delay of enteral feeding. Broad spectrum
antibiotics should be provided only if another source of
infection is clinically suspected and for treatment of fluid
collections and necrosis before percutaneous drainage
of infectious zone. Necrotic collections are usually
monomicrobial and may be produced by gram-negative
rods, enterobacter species, or gram-positive organisms.
Fever, leukocytosis, and increasing abdominal pain suggest
infection of the necrotic tissue. Diagnosis is confirmed
by computered tomography scan, which may reveals air
bubbles in the necrotic cavity. If debridement is required,
it may be realized via minimally invasive techniques,
including percutaneous, endoscopic, laparoscopic, and
retroperitoneal approaches.

The purpose of this review is to summarize the initial
management of acute pancreatitis, especially in the Emer-
gency Department.
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CA, et al. Current trends in management of acute pancreatitis: A review. Ann Gastroenterol Dig Syst. 2018; 2: 1006.
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Introduction

Acute pancreatitis may range from a mild, self-limiting dis-
ease that requires no more than supportive measures to severe
disease with life-threatening complications. Due to that, this
entity has been associated with significant morbidity, mortality,
and hospitalization costs [1]. The incidence of acute pancreati-
tis has been increased recently (5-11 cases per 100,000), repre-
senting the 3rd cause of admission in Gastroenterology Units in
the United States and the 5th cause of death due to non malig-
nant diseases. Mortality rate estimated is 5%, which may be as
high as 30% in the most severe cases [2].

The most common causes of acute pancreatitis are
gallstones and binge alcohol consumption [3]. Atlanta
classification divides acute pancreatitis into mild and severe
types [4]. Mild acute pancreatitis is characterized by pancreatic
inflammation without necrosis or organ failure. This entity is
known as interstitial edematous pancreatitis, which is usually
self-limiting and resolves in about one week. On the other
hand, severe pancreatitis (20% of cases), is related with local
complications such as pancreatic necrosis, abscess formation,
and pseudocysts. Severe pancreatitis is subdivided further into
moderate and severe depending on the presence and duration
(> 48 hours) of organ failure.

The purpose of this review is to summarize the initial man-
agement of acute pancreatitis, especially in the Emergency De-
partment.

Etiology

Gallstones and binge alcohol consumption are the most
common causes of acute pancreatitis [5]. Table 1 summarizes
the main causes of acute pancreatitis. The incidence of biliary
lithiasis most frequently observed in elderly populations,
women patients, in certain races (some groups of Native
Americans), pregnancy, obese patients, patients which decrease
his weight quickly, intake of certain drugs (estrogen, clofibrate,
parenteral nutrition, ceftriaxone or octreotide), and in certain
diseases (hypertriglyceridemia, cirrhosis, hemolytic anemia).
The development of acute pancreatitis depends on the lithiasis,
usually formed in the gallbladder. Lithiasis which causes acute
pancreatitis is of a size less than 5 mm [6,7].

Alcohol is the second most common cause of acute pancrea-
titis. Prolonged alcohol use (four to five drinks daily over a peri-
od of more than 5 years) is required for alcohol-associated pan-
creatitis [8]. Frequently, acute clinical presentation represents
a flare superimposed on chronic pancreatitis. The incidence is
increased in men and the type of alcohol ingested does not af-
fect risk [9].

Attending to drugs, the drugs most strongly associated with
acute pancreatitis are azathioprine, 6-mercaptopurine, didanos-
ine, valproic acid, angiotensin-converting—enzyme inhibitors,
and mesalamine. Pancreatitis caused by drugs is usually mild
[10]. In addition, in the literature is also observed case reports
of acute pancreatitis secondary to pesticides, including organo-
phosphorus poisoning [11].

Finally, about 10% of cases of acute pancreatitis are thought
to be caused by infectious microorganisms. These microorgan-
isms include viruses (e.g. mumps, Coxsackie B, and hepatitis),
bacteria (e.g. Mycoplasma pneumoniae and leptospirosis), and
parasites (e.g. Ascaris lumbricoides, Fasciola hepatica, and hy-
datid disease). The incidence rate of mumps among patients

of acute pancreatitis was found to be about 5.1% of patients
hospitalized for mumps in the United States. This incidence has
been observed to be decreased following the use of the MMR
vaccine in children [12].

Diagnosis and prediction of severity

Diagnosis of acute pancreatitis requires at least two of the
following three diagnostic features [4]: abdominal pain consis-
tent with acute pancreatitis, serum lipase or amylase levels that
are at least 3 times the upper limit of the normal range, and
findings of acute pancreatitis on cross-sectional imaging (Com-
puted Tomography (CT) or Magnetic Resonance Imaging (MRI)).
Endoscopic ultrasonography (EUS) has been also observed to
play an important role in the diagnosis of acute pancreatitis. In
fact, EUS sensitivity to diagnose chronic pancreatitis is greater
than Endoscopic Retrograde Cholangio Pancreatography (ERCP)
and CT, but using EUS-guided Fine Needle Aspiration (EUS-FNA)
is not diagnostic. In acute biliary pancreatitis, EUS is superior
to CT and to Magnetic Resonance Cholangio Pancreatography
(MRCP) for detection of microlithiasis [13].

Classifications of moderately severe pancreatitis and severe
pancreatitis are defined by the presence of complications that
are systemic, local, or both. Systemic complications include fail-
ure of an organ system and exacerbation of a preexisting disor-
der. Local complications include peripancreatic fluid collections
or pseudocysts and pancreatic or peripancreatic necrosis [4,6].
Persistent failure of an organ system is related with a poor out-
come, increasing the mortality rate from 5% (overall acute pan-
creatitis) to 30% [6].

Attending to blood tests, amylase increases its values 2-12
hours after the beginning of acute pancreatitis and decreases
its values to normal levels at 2-5 days. There may be false posi-
tives in cases of cholecystitis, macroamylasemia and gynecolog-
ical processes, among other causes. On the other hand, serum
lipase increases its values 4-8 hours after the beginning of acute
pancreatitis and decreases its values to normal levels at 8-14
days. It has a greater sensitivity and specificity than amylase in
the diagnosis of acute pancreatitis and is more useful than this
in patients with hypertriglyceridemia [14].

After establishing the diagnosis and the possible etiology of
acute pancreatitis, it is necessary to know the severity of it. Sev-
eral scales have been developed, which have in common a high
false predictive rate, but a low positive predictive rate. There
is not a gold standard scale, but it is well recognized its impor-
tance to increase the accuracy of treatment. This issue is espe-
cially relevant in the non-delay o surgery of local complications
as well as the management of acute pancreatitis in the Critical
Care Unit if it is required [15-17].

In the Emergency Department, the scales most used are the
Ranson criteria and the modified Glasgow score (Table 2). Mod-
ified Glasgow score is applicable within 48 hours of admission.
Other scales less used in emergencies due to greater complex-
ity would be Acute Physiology and Chronic Health Evaluation Il
(APACHE 1Il), radiological criteria of Balthazar, and the Bedside
Index for Severity in Acute Pancreatitis (BISAP) scale. The last
one is very easy to use and is applicable from the beginning
of the disease [15,16]. Atlanta classification (updated in 2012)
represents a clinical and radiologic nomenclature for acute pan-
creatitis and associated complications. This classification divide
acute pancreatitis into two distinct subtypes, necrotizing pan-
creatitis and interstitial edematous pancreatitis, based on the
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presence or absence of necrosis, respectively. Instead, four dis-
tinct collection subtypes are identified on the basis of the pres-
ence of pancreatic necrosis and time elapsed since the onset of
pancreatitis. Acute peripancreatic fluid collections and pseudo-
cysts occur in interstitial edematous pancreatitis and contain
fluid only. Acute necrotic collections and walled-off necrosis oc-
cur only in patients with necrotizing pancreatitis and contain
variable amounts of fluid and necrotic debris. Attending to the
presence of organ failure (failure of 3 main organs) and local
complications (acute peripancreatic fluid collections, pseudo-
cysts, acute necrotic collections and walled-off necrosis), acute
pancreatitis may be classified in three types [17]:

- Mild acute pancreatitis: No organ failure. No local
complications

- Moderate acute pancreatitis: Transient organ failure
(<48h). Local complications.

- Severe acute pancreatitis: Organ failure >48h.
Treatment

Fluid resuscitation: Substantial third-space loss and intra-
vascular volume depletion are the basis for many of the nega-
tive predictive features of acute pancreatitis [18,19]. Actually,
is recommended early and vigorous fluid administration due
to the decrease of mortality, systemic inflammatory response
syndrome, organ failure at 72 hours, length of hospital stay, and
a lower rate of intensive care unit admission [20,21]. Due to
that, vigorous fluid therapy is most important during the first
24 hours. It is recommended the administration of a balanced
crystalloid solution at a rate of 5 to 10 ml per kilogram of body
weight per hour, which usually amounts to 2500 to 4000 ml
within the first 24 hours [18]. The goal of fluid therapy is to de-
crease BUN levels as well as to produce a urine output of at
least 0.5 ml/kg/hr [21].

The main risk of vigorous fluid therapy is volume overload.
Excessive fluid administration results in increased risks of
the abdominal compartment syndrome, sepsis, need for
intubation, and death [22]. Several recommendations on fluid
resuscitation are observed in the literature. Attending to the
type of resuscitation fluid there are few studies in the literature.
If it is possible, Lactated Ringer’s should be used due to the
decrease in systemic inflammatory response syndrome incomes
as well as decreased c-reactive protein at 48 hours compared
to normal saline [23]. Randomized trials are needed to address
the type of fluid, the rate of administration, and the goals of
therapy [24,25].

Pain control

Pain control is an important part of the supportive man-
agement of patients with acute pancreatitis. Therefore, in
the absence of any patient-specific contraindications, a multi-
modal analgesic regimen is recommended, including narcotics,
nonsteroidal anti-inflammatories and acetaminophen [25].

Feeding

Several studies observed that total parenteral nutrition is
more expensive, riskier, and no more effective than enteral nu-
trition in patients with acute pancreatitis [18,26]. In patients af-
fected by mild acute pancreatitis who do not have organ failure
or necrosis, oral feeding may be started before the complete
resolution of pain or normalization of pancreatic enzyme levels
[27]. A low fat diet is safe and associated with shorter hospital

stays than is a clear-liquid diet with slow advancement to solid
foods [28]. Attending to these theories, patients with mild acute
pancreatitis in absence of severe pain, nausea, vomiting, and
ileus should start on a low-fat diet soon after admission.

If artificial enteral feeding is required, nasojejunal tube feed-
ing is best for minimizing pancreatic secretion. Nasogastric or
nasoduodenal feeding is clinically equivalent [29]. Total paren-
teral nutrition should be reserved, only being initiated when en-
teral nutrition is not tolerated or nutritional goals are not met.

Early initiation of nasoenteric feeding (within 24 hours after
admission) is not superior to a strategy of attempting an oral
diet at 72 hours [30]. Patients predicted to have severe or ne-
crotizing pancreatitis do not benefit from very early initiation
of enteral nutrition through a tube. Oral feeding may usually
be initiated when symptoms improve, with an interval of 3 to
5 days before tube feeding is considered. In patients who can-
not tolerate oral feeding after this time, tube feeding should
be initiated with the use of a standard nasoduodenal feeding
(Dobhoff) tube and a standard polymeric formula [6].

Antibiotic therapy

Antibiotic therapy is not recommended for prophylaxis of
infected pancreatic necrosis attending to the results of several
trials [31,32] and meta-analyses [33,34]. Antibiotics are only
indicated if another source of infection is clinically suspected.

Endoscopic therapy

Endoscopic retrograde cholangio pancreatography is used
primarily in patients with pancreatitis caused by gallstone and
is indicated in those who have evidence of cholangitis super-
imposed on gallstone pancreatitis. This procedure is also per-
formed in patients affected by choledocholithiasis [18,35].

Plasmapheresis

Severe hypertriglyceridemia is a well known etiology of
acute pancreatitis and is currently the third leading cause of
this disease after alcohol and gallstones in the United States.
The exact pathophysological mechanism remains unclear, but
it is suggested that the increase of free fatty acids concentra-
tions due to the hydrolization of Triglycerides (TGs) by high level
of pancreatic lipase causes acinar-cell and pancreatic-capillary
injury [36]. Plasmapheresis may be used for rapid removal of
plasma lipoproteins. Reduction of TGs is the primary goal in pa-
tients who have hypertriglyceridemia-associated pancreatitis,
especially in patients who are at high risk of pancreatic necrosis
and requiring intensive care. There are few studies in the litera-
ture about this treatment. However, it is proposed that plasma-
pheresis should be performed as early as possible, at 24-to-48
h intervals, until TGs levels have been lowered to (ideally) <500
mg/dl (5.6 mmol/l) [37].

Treatment of Fluid Collections and Necrosis

Acute peripancreatic fluid collections do not require therapy.
Pseudocysts should be managed primarily through endoscopic
techniques if are symptomatic [38]. Necrotizing pancreatitis
involves pancreatic gland necrosis as well as peripancreatic fat
necrosis [18]. Primarily, the necrotic collection is formed by
semisolid and solid tissue. After that (4 weeks or longer), the
collection becomes encapsulated by a visible wall with a liquid
content. Not infected necrosis does not require therapy except
in the case of the obstruction of a nearby viscus, including duo-
denal, bile duct, or gastric obstruction. If the necrotic collection
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is infected, therapy must be realized.

Necrotic collections are usually monomicrobial and may
be produced by gram-negative rods, enterobacter species, or
gram-positive organisms. Fever, leukocytosis, and increasing ab-
dominal pain suggest infection of the necrotic tissue. Diagnosis
is confirmed by CT scan, which may reveals air bubbles in the
necrotic cavity. Treatment is based in broadspectrum antibiot-
ics without aspiration or culture of the collection. The aim of
the treatment is to delay any invasive intervention for at least 4
weeks to allow for walling off of the necrotic collection. This de-
lay provides an easier drainage and debridement and reduces
the risk of complications or death [6,39]. In not stable patients,
percutaneous drain in the collection should be considered to
reduce sepsis and allow the delay of the intervention. Studies
revealed that 60% of patients would be treated with noninva-
sively treatment with a low risk of death [40]. This approach
is preferred to traditional open necrosectomy due to the de-
creased risk of major complications or death. In addition, one
third of patients treated with broadspectrum antibiotics com-
bined with percutaneous drainage will not require debridement
[39]. If debridement is required, it may be realized via minimally
invasive techniques, including percutaneous, endoscopic, lap-
aroscopic, and retroperitoneal approaches. Standard treatment
following major pancreatic surgery includes the administration
of pancreatic enzyme preparations and inhibition of acid secre-
tion by proton pump inhibitors to decrease gastric pH as well as
prevent ulcus [41,42].

Emerging treatments

Autodigestion from proteases has been observed to play an
important role in acute pancreatitis features. Due to that, pro-
tease inhibitors would theoretically provide benefit. However,
studies on gabexate mesliate and aprotinin have not demon-

Tables

Table 1: Etiology of acute pancreatitis.

strated an improvement in patient outcomes [43,44]. Platelet
activating factor antagonist as lexipafant, antioxidants, corticos-
teroids, nitroglycerin, IL-10 or TNF-a antibodies, have shown no
benefit in the treatment of acute pancreatitis [45]. Neverthe-
less, melatonin (an indoleamine produced from the amino acid
I-tryptophan,) and its analogues has been observed to prevent
acute pancreatitis as well as reduces pancreatic damage. This
effect is related to its direct and indirect antioxidant action, to
the strengthening of immune defense, and to the modulation
of apoptosis [46]. More studies are required to increase the
knowledge in this area.

Prevention of recurrence

Cholecystectomy prevents recurrent gallstone pancreatitis. If
surgery is delayed for more than a few weeks, the risk of relapse
rises up to 30% [47]. In addition, in mild pancreatitis, if surgery
is performed during the initial hospitalization, the rate of sub-
sequent gallstone-related complications is reduced by 75%
compared to cholecystectomy performed 25 to 30 days after
discharge [48]. In severe or necrotizing pancreatitis, cholecys-
tectomy should be delayed to diminish the infection. Patients
who are not considered to be candidates for surgery, endo-
scopic biliary sphincterotomy will reduce the risk of recurrent
biliary pancreatitis but may not reduce the risk of subsequent
acute cholecystitis and biliary colic [49]. Alcohol abstinence
should be considered in patients with alcohol-associated acute
pancreatitis because of the high risk of recurrence [50]. Control
of hyperlipidemia may prevent a relapse of pancreatitis caused
by hypertriglyceridemia [51]. Primary prevention of pancreatitis
is possible only in the case of pancreatitis caused by ERCP. This
treatment is based in two different therapies: temporary place-
ment of pancreatic duct stents [52] and pharmacologic prophy-
laxis with nonsteroidal antiinflammatory drugs [53].

CAUSE FREQUENCY DIAGNOSTIC CLUES COMMENTS
. Endoscopic ultrasonography may
Gallstones 40% Gallbladder stones or sludge, abnormal liver-enzyme levels. it
reveal it.
Acute flares superimposed on underlying chronic pancrea-
Alcohol 30% P P it ving P Diagnosis is based on anamnesis.
s.
Hypertriglyceridemia 2-5% Fasting triglycerides >1000 mg/dl (11.3 mmol per liter).
. Recurrent acute pancreatitis and chronic pancreatitis with-
Genetic causes Not known
out other causes.
The condition is idiosyncratic and
Drugs <5% .
usually mild.
Type 1: obstructive jaundice, elevated serum IgG4 levels, . L .
. Type 1 is a systemic disease affecting
response to glucocorticoids .
X i . the pancreas, salivary glands, and
Autoimmune cause <1% Type 2: possible presentation as

acute pancreatitis; occurrence in younger patients; no IgG4
elevation; response to glucocorticoids.

kidneys.
Type 2 only affects pancreas.

5-10% (among

The symptoms may be reduced with

ERCP patients under-going rectal NSAIDs or temporary placement
ERCP) of a stent in the pancreatic duct.
Trauma <1% Blunt or penetrating trauma.
. Viruses: CMV, mumps, and EBV most common.
Infection <1%

Parasites: ascaris and clonorchis.
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5-10% (among
patients under-going

Surgical complication .
cardiopulmonary

The condition is probably due to
pancreatic ischemia. Pancreatitis may

be severe.
bypass)
Celiac disease and Crohn’s disease, pancreas divisum On rare occasions, malignant pancre-
Obstruction Rare (controversial), and sphincter of Oddi dysfunction (very atic duct or ampullary obstruction is

controversial). seen.

CMV: Cytomegalovirus; EBV: Epstein—barr virus; ERCP: Endoscopic retrograde cholangiopancreatography; NSAIDs: Nonsteroidal anti inflam-

matory drugs.

Table 2: Ransom criteria and Modified Glasgow score as
predictors of severe index. AST: Aspartate transaminase; BUN:
Blood urea nitrogen.

RANSOM CRITERIA (severe > 3)

At admission During initial 48 hours

Hematocrit fall > 10%
BUN rise > 5 mg/dL
Calcium < 8 mg/dL

Pa0, < 60 mmHg

Base deficit > 4 mEq/L

Fluid sequestration > 6L

Age> 55 years
Leukocytes > 16,000 U/mm?
Glucose > 200 mg/dL
LDH > 350 IU/L
AST > 250 IU/L

MODIFIED GLASGOW SCORE (severe 2 3)

Pa0, <60 mmHg

Age> 55 years

Neutrophils > 15,000 U/mm3

Calcium < 2 mmol/L

Renal function (Urea > 16 mmol/L)
Enzymes (LDH > 600 IU/L, AST > 200 IU/L)
Albumin < 32 g/dL

Sugar (Glucose > 10 mmol/L)

Conclusion

The incidence of acute pancreatitis has been increased
recently with an important mortality rate. The most common
causes of acute pancreatitis are gallstones and binge
alcohol consumption. Diagnosis is based in clinical as well as
complementary test results, including serum lipase or amylase
levels and cross-sectional imaging (CT or MRI). After diagnosis
process, prediction of severity should be realized using one of
the several scales developed. Fluid resuscitation and adequate
feeding without delay of enteral feeding are the basis of the
treatment. Antibiotics should be provided only if another
source of infection is clinically suspected and for treatment of
fluid collections and necrosis before percutaneous drainage.
Emerging treatments including antioxidants requires future
studies to know the role in acute pancreatitis. In addition,
plasmapheresis should be realized as soon as possible in patients
affected by acute pancreatitis secondaryto hypertriglyceridemia.
Attending to the prevention of recurrence, cholecystectomy
prevents recurrent gallstone pancreatitis. Control of risk factors
(hyperlipidemia, alcohol intake) is also indicated, as well as
ERCP.

Finally, the knowledge about acute pancreatitis management
should continue to improve, recommending the development
of more clinical research and guidelines.
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