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Acute pancreatitis is a common disease most frequently caused by gallstone disease or excess alcohol ingestion. Diagnosis is

usually based on characteristic symptoms, often in conjunction with elevated serum pancreatic enzymes. Imaging is not

always necessary, but may be performed for many reasons, such as to confirm a diagnosis of pancreatitis, rule out other

causes of abdominal pain, elucidate the cause of pancreatitis, or to evaluate for complications such as necrosis or

pseudocysts. Though the majority of patients will have mild, self-limiting disease, some will develop severe disease

associated with organ failure. These patients are at risk to develop complications from ongoing pancreatic inflammation

such as pancreatic necrosis, fluid collections, pseudocysts, and pancreatic duct disruption. Validated scoring systems can

help predict the severity of pancreatitis, and thus, guide monitoring and intervention.

Treatment of acute pancreatitis involves supportive care with fluid replacement, pain control, and controlled initiation of

regular food intake. Prophylactic antibiotics are not recommended in acute pancreatitis if there is no evidence of pancreatic

infection. In patients who fail to improve, further evaluation is necessary to assess for complications that require

intervention such as pseudocysts or pancreatic necrosis. Endoscopy, including ERCP and EUS, and/or cholecystectomy may

be indicated in the appropriate clinical setting. Ultimately, the management of the patient with severe acute pancreatitis will

require a multidisciplinary approach. Journal of Hospital Medicine 2010;5:241–250. VC 2010 Society of Hospital Medicine.
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Acute pancreatitis accounts for more than 220,000 hospital

admissions in the United States annually.1 In the following

review, we outline the etiology of acute pancreatitis, discuss

its complications, and provide an updated review on its

management for the hospitalized patient.

Etiology
Gallstone disease and excess alcohol ingestion are the most

common causes of acute pancreatitis in the United States.

Gallstones account for roughly 45% of all cases, and the

pathogenesis is due to transient obstruction of the pancreatic

duct orifice to the flow of pancreatic exocrine secretions.2

Excess alcohol ingestion accounts for approximately 35% of

all cases, yet the pathogenesis here is less understood.3 Most

theories suggest a direct toxic effect of the ethanol upon the

pancreatic parenchyma or its neurovascular supply.4

There are many other less common causes of acute pan-

creatitis including toxins, drugs, infections, trauma, vascular

insults, anatomic abnormalities, and metabolic derange-

ments. Hypertriglyceridemia and hypercalcemia are both

implicated in acute pancreatitis. Serum triglyceride levels

>1000 mg/dL can precipitate an attack of acute pancreatitis

though the pathogenesis is not clearly understood.5 Hyper-

calcemia is also an uncommon cause of acute pancreatitis,

and is thought to result from deposition of calcium in the

pancreatic duct and calcium activation of trypsinogen.6

Idiopathic pancreatitis occurs in up to 20% of patients

with acute pancreatitis, and by definition, the cause is not

established by history, physical examination, routine labora-

tory tests, or imaging. The majority of idiopathic cases of

pancreatitis are thought to have a biliary source. In patients

with gallbladder in situ, it is estimated that up to 75% acquire

pancreatitis from microlithiasis, or biliary sludge and stone

debris, that causes obstruction of the distal common bile

and main pancreatic ducts. Conversely, sphincter of Oddi

dysfunction (SOD) resulting in transient pancreatic ductal

obstruction is felt to be the most common cause in those

patients who have undergone a previous cholecystectomy.7

An emerging entity, autoimmune pancreatitis (AIP), is more

commonly associated with chronic pancreatitis but may cause

episodes of acute pancreatitis or mimic pancreatic carcinoma.

Typically, the diagnosis is based on elevated levels of serum

gammaglobulin subgroup 4 (IgG4) populations, along with

characteristic findings on computed tomography (CT) scan

(eg, narrowed or ‘‘wispy’’ main pancreatic duct and an enlarged

pancreatic parenchyma). Core-needle biopsy may confirm the

diagnosis of AIP with lymphoplasmacytic infiltration and dense

fibrosis.8 Since AIP can mimic pancreatic cancer, the diagnosis

may not be made until the time of surgical resection.

Diagnosis
Along with characteristic symptoms, the diagnosis of acute

pancreatitis is often based on elevated serum levels of
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pancreatic enzymes that are at least twice the normal level.

Amylase and lipase are the most frequently used serum

markers for acute pancreatitis, though their elevation is not

pathognomonic for the presence of disease. These enzymes

may not always be significantly elevated during times of

acute inflammation, and elevation of the enzymes can come

from nonpancreatic origins as well (Table 1). Although there

is no gold standard for the diagnosis of acute pancreatitis,

using serum lipase (>250 IU/L) in conjunction with amylase

(>160 IU/L) improves the overall diagnostic sensitivity from

81% to 94%.9 Isoamylase levels can be used to distinguish

among pancreatic, salivary, and macroamylasemia though

this is not often used if pancreatitis is suspected clinically.

Similarly, serum isolipase can be measured, though this is

not readily available.

In order to improve the sensitivity and specificity of diag-

nosis, other tests have been studied to help predict disease

presence and severity. Previously, serum tests for trypsin,

elastase, phospholipase A2, and carboxylester lipase have all

been evaluated but shown to have no significant improve-

ment in diagnostic capability.10–14 More recently, trypsinogen

(a pancreatic proteinase) has proven to be a useful aid in the

accurate diagnosis of acute disease. Trypsinogen undergoes

activation into trypsin during acute pancreatic inflamma-

tion.3 It is comprised of 2 main isoenzymes (trypsinogen-1

and trypsinogen-2) that are secreted into the pancreatic fluid

with a small proportion escaping into the circulation.15

Higher concentrations of trypsinogen-1 are seen in healthy

people, while higher concentrations of trypsinogen-2 are

seen in those with acute pancreatitis.16 Urinary trypsinogen-

2 dipstick tests detect acute pancreatitis more accurately

than quantitative serum or urinary amylase, with a sensitivity

as high as 94%, and a specificity of 95%.17 Studies have

shown that in post-endoscopic retrograde cholangiopancrea-

tography (ERCP) pancreatitis, serum trypsinogen-2 levels

begin to rise as early as 1 hour and peak at 6 hours.17 The

Actim Pancreatitis (Medix Biomedica, Kauniainen, Finland)

urine test strips measure concentrations of trypsinogen-2 as

low as 50 lg/L, but is not a quantitative test and, thus, it does

not predict severity. Some studies have advocated the use of

urinary trypsinogen-2 as a screening tool, with a positive

result indicating a need for further evaluation of acute pan-

creatitis.18–20 Urinary trypsinogen-2 is less costly than serum

tests, plus may result in additional cost savings with earlier

patient discharge. Unfortunately, this test is not widely avail-

able for clinical use. Urinary trypsinogen activation peptide

(TAP) is another test that has been studied in the diagnosis of

acute pancreatitis, but may signify disease severity rather

than the presence or absence of disease.21 Currently urinary

assays for TAP are not widely available in the United States.

Choosing the Appropriate Imaging Modality
Along with the measurement of pancreatic release enzymes,

abdominal imaging is often used, though not always neces-

sary to confirm the diagnosis of acute pancreatitis. Imaging

techniques such as CT, magnetic resonance imaging (MRI),

and transabdominal ultrasonography may be used to rule

out other causes of abdominal pain or elucidate the cause

of the pancreatitis itself. Ultrasound may show pancreatic

enlargement, diminished echogenicity, and possible adja-

cent fluid collections.22 In searching for evidence of gall-

stone pancreatitis, transabdominal ultrasound has a sensi-

tivity of 67% and a specificity of 100%.23 However, it may be

insensitive for detecting stones in the distal common bile

duct near the ampulla due to acoustic interference from gas

within the small bowel.24 Furthermore, ultrasound itself is

operator-dependent.

Contrast-enhanced CT is the standard mode of imaging

for diagnosing acute pancreatitis and provides superior

imaging of the pancreas. Unfortunately it is more costly

TABLE 1. Nonpancreatic Causes of Hyperamylasemia/Hyperlipasemia

Nonpancreatic causes of hyperamylasemia

Abdominal/pelvic Pancreatic pseudocyst, biliary tract disorders, gastritis, peptic ulcer disease, intestinal obstruction, intestinal infarction, perforation, mesenteric thrombosis,

pancreatic cancer, appendicitis, peritonitis, pyelonephritis, renal insufficiency, liver disease, pregnancy, ruptured ectopic pregnancy, aortic aneurysm

dissection, prostatic disease, ovarian neoplasm

Thoracic Esophagitis, myocardial infarction, pulmonary embolism, pneumonia, metastatic carcinoma of lung, breast cancer

Procedural Abdominal operations, nonabdominal operations, post-ERCP

Trauma Brain trauma, burns, and traumatic shock

Metabolic Diabetic ketoacidosis

Drugs Opiate administration, oxyphenbutazone, phenylbutazone, aminosalicylic acid, aspirin, atovaquone, bethanecol, estrogens, lamivudine, meperidine,

metoclopramide, ranitidine, thiazides, valproic acid, sulfonamides

Other Parotitis, renal transplantation, alcoholism, human immunodeficiency virus, macroamylasemia

Nonpancreatic causes of hyperlipasemia

Abdominal/pelvic Pancreatic pseudocyst, biliary tract disorders, gastritis, peptic ulcer disease, spontaneous bacterial peritonitis, liver disease, pancreatic carcinoma, intestinal

obstruction, ischemia, perforation, appendicitis, celiac disease

Thoracic Esophagitis

Drugs Furosemide, thiazides, metronidazole, valproic acid, bethanecol, oral contraceptives, indomethacin

Other Renal insufficiency, macrolipasemia

NOTE: From Refs. 9 and 101.

Abbreviation: ERCP, endoscopic retrograde cholangiopancreatography.
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than ultrasound, involves radiation exposure, and requires

intravenous contrast medium.25 Findings of acute pancreati-

tis frequently seen on CT include diffuse or segmental

enlargement of the gland, irregular pancreatic contour,

obliteration of peripancreatic fat planes, parenchymal heter-

ogeneity, and ill-defined fluid collections within the pan-

creas or in the lesser sac and pararenal spaces.26 CT scan

may also be used to detect pancreatic necrosis, an impor-

tant finding for the management and prognosis of this dis-

ease.27 Despite this, normal CT findings have been reported

in patients with acute pancreatitis, and certain CT findings

may be related to disease severity.25

Although MRI is less commonly used in the diagnosis of

acute pancreatitis, it may provide a useful alternative to CT,

especially in cases of renal failure or intravenous contrast

hypersensitivity. When combined with magnetic resonance

cholangiopancreatography (MRCP) imaging, MRI may even

be able to detect a local area of pancreatic duct disruption.27

MRCP allows for a noninvasive cholangiogram and is fre-

quently used to stratify patients who may benefit from ERCP.

It can accurately identify common bile duct stones, with a

higher sensitivity for choledocholithiasis than ultrasound or

CT.28–30 MRCP can also assist in the diagnosis of other disor-

ders of the intrahepatic and extrahepatic biliary tree that may

be related to the cause of pancreatitis. Overall, unless a patient

has a contraindication, or the goal of the study is to diagnose

choledocholithiasis, a contrast-enhanced CT scan remains the

imaging procedure of choice due to improved accessibility,

lower cost, ease of performance, and increased sensitivity in

the detection of gas bubbles (potentially indicating pancreatic

infection).31–33 Ordering a CT scan or other imaging at admis-

sion is not necessary in the diagnosis of acute pancreatitis if

the patient’s presentation is classic. At admission, however, a

CT scan may be reasonable to exclude other serious causes of

abdominal pain, such as a perforated ulcer. Imaging may also

be ordered to define the cause of the episode of pancreatitis

and to exclude occult malignancy. In addition, CT scan should

be strongly considered in patients who do not improve within

2 to 3 days to assess for complications such as pancreatic ne-

crosis, pseudocysts, or other complications.34

Most recently, endoscopic ultrasound (EUS) has risen to

the forefront as a leader in accurate imaging of the pancreas

and biliary tree. EUS is more sensitive than transabdominal

ultrasound in detecting biliary stones,35 and it has been

shown to have equivalent, and in some cases superior, sen-

sitivity to ERCP and MRCP. Because EUS is able to detect

smaller stones or ‘‘sludge,’’ it may have a role in those

patients diagnosed with idiopathic pancreatitis.36 Like

MRCP, EUS can also help stratify patients into those that are

likely to benefit most from ERCP.37 Figure 1 reviews the

evaluation of acute pancreatitis.

Prognosis
For the majority of patients with acute pancreatitis, the clin-

ical course is mild and self-limiting. In approximately 20%

to 25% of patients, however, it is severe and associated with

organ failure and significant morbidity and mortality.38,39

Determining the severity of acute pancreatitis is critical, as

patients at high-risk for severe disease require closer moni-

toring and possible intervention. Several validated scoring

systems are available that aim to predict the severity of

acute pancreatitis including Ranson’s criteria, the Imrie

scoring system, the Acute Physiology and Chronic Health

Evaluation (APACHE II) scale, and the CT Severity Index

(CTSI) (Table 2).40–43

In 1992, the Atlanta Classification of acute pancreatitis

was developed to provide a rational approach in predicting

disease severity, thus allowing for comparison between clini-

cal trials. It defines severe acute pancreatitis (SAP) on the ba-

sis of standard clinical manifestations, a Ranson’s score �3,

an APACHE II score �8, and evidence of organ failure and

intrapancreatic pathological findings.44 Serum markers such

as C-reactive protein (CRP), interleukin-6, and phospholipase

A2 have all been studied to predict severity; however, only

CRP is widely available. A cutoff level of 150 mg/L at 48

FIGURE 1. Approach to the diagnosis of acute pancreatitis.
Abbreviations: 6-MP, 6-mercaptopurine; ANA, antinuclear
antibody; AZA, azathioprine; CFTR, cystic fibrosis trans-
membrane; CT, computed tomography; DDI, didanosine;
ERCP, endoscopic retrograde cholangiopancreatography;
EUS, endoscopic ultrasound; IgG, immunoglobulin G; IPMN,
intrapapillary mucinous neoplasm; MRI/MRCP, magnetic res-
onance imaging/magnetic resonance cholangiopancreatogra-
phy; SPINK1, serine peptidase inhibitor Kazal type 1; PRSS1,
proteinase serine 1.
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TABLE 2. Scoring Systems for Acute Pancreatitis

Ranson’s Criteria

At admission or diagnosis

Age >55 years

WBC >16,000/mm3

Blood glucose >200 mg/dL

Lactate dehydrogenase >350 IU/L

AST >250 IU/L

Within 48 hours after presentation

Hematocrit decrease >10%

Blood urea nitrogen increase >5 mg/dL

Serum calcium <8 mg/dL

Base deficit >4 mEq/L

Fluid sequestration >6 L

PaO2 <60 mmHg

Scoring 1 point for each criterion

APACHE II Scale

Equation includes these factors: age, rectal temperature, mean arterial pressure, heart rate, PaO2, arterial pH, serum potassium, sodium, creatinine, hematocrit, WBC count,

Glasgow coma scale score, chronic health status

Scoring calculation available at http://www.sfar.org/scores2/apache22l. Accessed June 2009.

CT Severity Index (Balthazar Score)

Grade of pancreatitis on CT

A Normal pancreas (0 points)

B Pancreatic enlargement (1 point)

C Pancreatic enlargement with peripancreatic inflammation (2 points)

D Extrapancreatic changes plus 1 fluid collection (3 points)

E More than 1 fluid collection (4 points)

Necrosis score

None 0 points

�One-third 2 points

>One-third but less than one-half 4 points

>One-half 6 points

Scoring CT grade plus necrosis score

Imrie Scoring System

Age >55 years

WBC >15,000/mm3

Blood glucose >180 mg/dL (absence of diabetes)

Lactate dehydrogenase >600 IU/L

AST or ALT >100 IU/L

Serum calcium <8 mg/dl

PaO2 <60 mm Hg

Serum albumin <3.2 g/dL

Serum urea >45 mg/dL

Scoring 1 point for each criterion met after 48 hours of admission

Atlanta Criteria

Ranson’s score �3

APACHE II score �8

Presence of 1 or more organ failures:

Shock Blood pressure of <90 mmHg

Pulmonary insufficiency PaO2 <60 mmHg

Renal failure Creatinine level >2 mg/dL after hydration

Gastrointestinal bleeding Estimated >500-mL blood loss/24 hours

Disseminated intravascular coagulation Thrombocytopenia, hypofibrinogenemia, fibrin split products

Severe hypocalcemia Calcium level �7.5 mg/dL

Presence of 1 or more local complications

Pancreatic necrosis

Pancreatic abscess

Pancreatic pseudocyst

Scoring Severe pancreatitis indicated by any positive factor listed

NOTE: From Refs. 40–44.

Abbreviations: ALT, alanine transaminase; APACE II, Acute Physiology and Chronic Health Evaluation; AST, aspartate transaminase; CT, computed tomography; PaO2, partial arterial oxygen tension; WBC, white blood cell.



hours distinguishes mild disease from SAP.45 Clinical findings

such as thirst, poor urine output, progressive tachycardia,

tachypnea, hypoxemia, confusion, and a lack of improve-

ment in symptoms within the first 48 hours are warning

signs of impending severe disease, and thus warrant consid-

eration of admission to an intensive care unit (ICU).34

Natural History and Complications
Despite initial aggressive intensive care treatment, 30% to

50% of patients with SAP do not respond promptly to ICU

treatment and develop persistent multisystem organ fail-

ure.39 Severe organ failure in the first week of onset of acute

pancreatitis is closely linked to the development of pancre-

atic infection occurring within 2 weeks of the initiation of

symptoms.46 Early multiorgan dysfunction triggers addi-

tional mechanisms that render bacterial translocation into

clinically manifested sepsis and septic shock.39 In most

studied series, infection (including bacteremia, fungemia,

and pancreatic abscess) remains the leading cause of death

in patients with acute pancreatitis, accounting for up to

80% of fatal cases.47–49 While sepsis is the more frequent

cause of death in patients surviving beyond 7 days, death

occurring early in the course of disease is more likely to be

from respiratory complications such as pulmonary edema.50

In the spectrum of acute pancreatitis, ongoing pancreatic

injury can lead to pancreatic necrosis, fluid collections,

pseudocyst formation, and pancreatic duct disruption (Fig-

ures 2–4).51 In patients hospitalized with acute pancreatitis,

up to 57% will have peripancreatic fluid collections that are

initially ill-defined.44,52 Typically, these fluid collections may

be managed conservatively; however, if they continue to

enlarge, cause persistent abdominal pain, become infected,

or compress adjacent organs, they may require further inter-

vention.53 Ductal disruption may be diagnosed when fluid

collections have high levels of pancreatic amylase, and their

presence may lead to the formation of pseudocysts, persis-

tent ascites, or pleural effusions.54 Pancreatic pseudocysts

usually require 4 weeks for complete formation, and they

classically contain fluid only without significant solid

debris.55 Formation typically occurs as a result of limited

pancreatic necrosis causing a pancreatic duct leak with sub-

sequent organization, or from areas of necrosis that liquefy

over time.56 Both pancreatic pseudocysts and necrotic pan-

creatic tissue may become infected leading to abscess

formation.51

Pancreatic necrosis is defined as diffuse or focal areas of

nonviable pancreatic parenchyma, and it is seen in approxi-

mately 20% of patients with acute pancreatitis.44,57 While

pseudocyst formation takes approximately 1 month to

occur, pancreatic necrosis can occur within the first few

days of initial symptoms and is associated with an increase

in complications leading to an increased risk of morbidity

and mortality.58 More than 80% of deaths in acute pancrea-

titis are associated with the presence of pancreatic necro-

sis.39 Patients at highest risk for complications are those

with necrosis involving more than 50% of the gland based

on MRI or contrast-enhanced CT scan.59,60

Patients with pancreatic infection may have infected ne-

crosis, pancreatic abscess, and/or infected pseudocysts.39

The microbes most frequently involved are gram-negative

organisms including Escherichia coli, Enterococcus, and

FIGURE 2. Large pseudocyst in head of pancreas on
abdominal CT. Abbreviation: CT, computed tomography.

FIGURE 3. Large pseudocyst in head of pancreas on
abdominal MRI. Abbreviation: MRI, magnetic resonance
imaging.

FIGURE 4. Pancreatic necrosis on abdominal CT.
Abbreviation: CT, computed tomography.
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Klebsiella.61 Recently, gram-positive bacteria have been

implicated in pancreatic infection.62 Fungal infection with

Candida species is seen in up to 15% of patients with

infected necrosis and is associated with more serious sys-

temic complications.63 The use of prophylactic antibiotics

may increase the risk of fungal infection. It may be chal-

lenging to distinguish between infected and sterile pan-

creatic necrosis; hence, needle aspiration under EUS or

radiologic guidance may be required.61,64

Management
Supportive Care and Nutrition
The majority (80%) of cases of acute pancreatitis respond

well to supportive care with fluid replacement, pain control,

and controlled initiation of regular food intake.39 Aggressive

intravenous fluid resuscitation is needed to overcome hypo-

volemia caused by intravascular fluid loss.65 Currently there

is a paucity of data to support clinical recommendations

regarding rate of fluid resuscitation, but previous studies

have suggested a rate of at least 250 to 300 mL/hour for the

first 48 hours if fluid status permits.65,66 Typically, a diet is

reintroduced when abdominal tenderness improves and

appetite returns.34 Traditionally patients are started on a

clear liquid diet and advanced either to a full-liquid or low-

fat diet as tolerated—though there is little data on this sub-

ject.67 A recent study randomized 121 subjects to initiate ei-

ther a clear liquid diet or a lowfat solid diet once recovering

from acute pancreatitis and found that the lowfat solid diet

was as safe as the clear liquid diet and resulted in improved

caloric intake.68

In patients with SAP or complicated disease, nutritional

support is critical. In an effort to achieve pancreatic rest,

total parenteral nutrition (TPN) has historically been used

as the primary means of nutritional support in those

patients who require it. TPN, however, carries significant

risks of infection and metabolic disturbance,69 and recent

studies have shown that enteral nutrition may improve out-

comes by decreasing the rates of infection, need for surgical

intervention, hospital length of stay, and overall total cost of

care.70–74 Research has shown that enteral nutrition prevents

intestinal atrophy and improves the barrier function of the

gut mucosa.75 Typically enteral feeds are given via the naso-

jejunal (NJ) route, though some data suggest that nasogas-

tric (NG) feeding is also acceptable.76,77 Despite good inten-

tions by physicians to provide ‘‘postpyloric’’ feeding, often

NJ tubes migrate back into the stomach, yet anecdotal

reports showed patients continued to tolerate enteral feed-

ing, prompting further studies. One randomized controlled

trial of 49 patients showed NG feeds to be as good as NJ

feeds in patients with SAP, plus they were less costly and

easier to perform.78 Similarly, this was demonstrated in 16

patients receiving NJ feeds and 15 patients receiving NG

feeds with no worsening of SAP in either group.77 In the 2

previous studies, patients with objective evidence of SAP

were included and semielemental feeds were started within

24 to 72 hours after onset of pain. Presumably, NG feeds

were given over oral feeds as semielemental feeds are not

palatable. These are small studies and further research is

needed comparing NG to NJ feeds. However, patients who

have severe acute pancreatitis with prolonged pain and sig-

nificant pancreatic necrosis on imaging may benefit from a

trial of NJ feeds before advancing to oral feeds.79 TPN may

be necessary in those patients who do not tolerate enteral

feeding, or do not reach an adequate infusion rate within 2

to 4 days.80

When utilizing enteral feeding, the question of semiele-

mental formula vs. polymeric formula frequently arises.

Semielemental formulas seem to pose the advantage of less

pancreatic stimulation while not requiring the presence of

pancreatic enzymes for absorption.81,82 Studies, however,

have not uniformly supported this hypothesis.83

Antibiotics
Antibiotics do not have a role in mild acute pancreatitis. In

SAP, the role of antibiotics is more controversial. Pancreatic

or peripancreatic infection develops in a significant number

of patients with acute pancreatitis and is associated with

substantial morbidity and mortality, particularly in patients

with pancreatic necrosis.84 Prophylactic antibiotics have

been attempted to reduce infectious complications, but

their role in SAP is not entirely clear. Two recent meta-anal-

yses showed that antibiotic prophylaxis had no significant

effect on infection of pancreatic necrosis and mortality,

though this did contradict earlier meta-analyses.85–87 Cur-

rent American College of Gastroenterology guidelines

recommend against the use of prophylactic antibiotics to

prevent pancreatic infection.88 Though prophylactic anti-

biotics are not recommended, antibiotics may be given

empirically for fever, leukocytosis, and/or sepsis while a

possible infectious source is investigated, including fine

needle aspiration of pancreatic necrosis.88 Imipenem, mero-

penem, and a combination of a quinolone and metronida-

zole have adequate penetration into pancreatic necrotic

material and are the antibiotics of choice. Use of antibiotics

may increase the risk of resistant organisms and possibly

fungal infections.

Endoscopy
Urgent endoscopic therapy for acute pancreatitis is only

indicated in gallstone, or biliary pancreatitis. Approximately

5% of patients with symptomatic gallstones will develop

acute biliary pancreatitis.89 The risk of a recurrent attack is

approximately 30% to 50% if definitive therapy is not

sought.90,91 Multiple studies have demonstrated that ERCP

significantly reduces morbidity and mortality in acute bili-

ary pancreatitis.92 Urgent ERCP (within 48 hours of symp-

tom onset) should be considered in cases of cholangitis, or

in the setting of severe symptoms of disease with ongoing

biliary obstruction. Elective ERCP is indicated in patients

with jaundice and imaging studies demonstrating
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choledocholithiasis, as well as those surgical patients with

abnormal intraoperative cholangiography. ERCP should also

be considered for suspected pancreatic duct disruption and

for biliary sphincterotomy as primary therapy in poor oper-

ative candidates, or as temporary therapy during preg-

nancy.93 ERCP may also have a role in recurrent idiopathic

acute pancreatitis if pancreas divisum or SOD is suspected.

Sphincter of Oddi manometry may be performed, and if a

diagnosis is confirmed, endoscopic sphincterotomy should

be performed.94 For pancreas divisum, minor sphincterot-

omy and/or pancreatic duct stent may be performed.95

ERCP typically does not have a role in those patients with a

single attack of acute pancreatitis, as significant complica-

tions may occur due to the ERCP itself. EUS, however, can

be considered in a single attack of idiopathic pancreatitis in

order to further investigate possible causes of the disease.7

Cholecystectomy
Cholecystectomy is indicated for appropriate operative can-

didates with resolving gallstone pancreatitis. Recurrent

pancreatitis can be seen in up to 30% of patients if chole-

cystectomy is not performed.96,97 Based on the American

Gastroenterological Association (AGA) guidelines, definitive

surgical management should be performed in the same hos-

pitalization if possible, but no later than 2 to 4 weeks after

discharge.98 In most patients with mild gallstone pancreati-

tis and no evidence of cholangitis, routine ERCP prior to

cholecystectomy is not indicated, as long as pancreatitis is

resolving and liver function abnormalities have normal-

ized.88 As mentioned previously, for patients who are not

candidates for surgery, endoscopic sphincterotomy should

be considered. Cholecystectomy may also be indicated for

those with 2 or more episodes of idiopathic pancreatitis,

particularly if biliary pancreatitis is suspected.

Failure to Improve
In patients who fail to improve, contrast-enhanced CT scan

should be performed to evaluate for fluid collections, pan-

creatic necrosis, or other complications that may require

intervention. Antibiotic therapy may need to be considered,

and in any patient without rapid improvement, nutritional

support should be addressed.34 The diagnosis of infected

necrosis is typically made by fine-needle aspiration of the

necrotic area under EUS, CT, or transabdominal ultrasound

guidance.64

Indications for Drainage of Pseudocysts
The indications for drainage of pancreatic pseudocysts are

limited, but drainage is typically performed in those patients

that are symptomatic, including abdominal pain, weight

FIGURE 5. Management of acute pancreatitis.
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loss, gastric outlet obstruction, obstructive jaundice, pancre-

atic duct leakage, or infectious complications.55 Depending

on the location of the pseudocyst and whether it communi-

cates with the pancreatic duct, pseudocysts may be drained

by transpapillary means (endoprosthesis placed in the

pancreatic duct), or by transmural means (percutaneous,

surgical, or endoscopic cyst-gastrostomy, or endoscopic

cyst-duodenostomy).55 Prior to drainage the pseudocyst wall

needs to be mature, which may require up to 4 to 6 weeks.

Pancreatic duct leaks may occur as a result of acute or

chronic pancreatitis, and they can arise from the head, tail,

or body of the gland. Fluid may ultimately track into the

mediastinum or peritoneum causing effusions or ascites.55

Treatment for such pancreatic duct leaks includes transpa-

pillary therapy to cross, or bridge, the disrupted duct.

Management of Pancreatic Necrosis
Sterile pancreatic necrosis is typically managed conserva-

tively without drainage. Generally, CT scans are repeated

every 7 to 10 days to assess the necrosis and to evaluate for

further complications.32 Patients who are clinically unstable

with fever, tachycardia, leukocytosis, or organ failure may

require percutaneous sampling to evaluate for infected

necrosis.33 If the pancreatic tissue is sterile, the patient is

determined to have ‘‘sterile necrosis.’’ If the patient with

sterile necrosis is clinically unstable then prophylactic anti-

biotics may be indicated. If the pancreatic tissue is infected,

the patient is deemed to have ‘‘infected necrosis’’ and treat-

ment with antibiotics and necrosectomy is often indicated,

especially in those with a poor clinical state. The antibiotic

chosen should have adequate penetration into the necrotic

material, such as imipenem, meropenem, or a combination

of quinolone and metronidazole.99

It may be challenging to distinguish between sterile and

infected pancreatic necrosis. A CT scan is unable to differ-

entiate them with certainty; though, intrapancreatic, retro-

peritoneal, or lesser sac gas may indicate infection.31 In

addition, inducing infection within a previously sterile col-

lection is a potential risk of percutaneous sampling. As a

result, sampling should not be performed unless completely

indicated.31

In patients with sterile pancreatic necrosis who are

symptomatic with refractory abdominal pain, gastric outlet

obstruction, or failure to thrive at 4 or more weeks following

the onset of acute pancreatitis, drainage and/or debride-

ment is usually indicated. Pancreatic necrosectomy for ster-

ile pancreatic necrosis may be accomplished endoscopically,

or more traditionally by a surgical approach.55 Although en-

doscopic drainage is less invasive, it is technically difficult

and has a higher rate of complication in the hands of inex-

perienced operators.100 Careful selection and evaluation of

patients undergoing endoscopic drainage procedures is nec-

essary. Bleeding, perforation, infection, pancreatitis, aspira-

tion, stent migration, and pancreatic ductal damage are all

possible complications during the drainage of necrotic pan-

creatic fluid collections.55 If pancreatic necrosis is infected,

surgical necrosectomy should be performed as this is the

gold standard for infected necrosis when debridement is

necessary.55 Figure 5 reviews the management of acute

pancreatitis.

Conclusion
Acute pancreatitis is a common disease frequently caused

by choledocholithiasis or excess alcohol ingestion. In idio-

pathic acute pancreatitis, microlithiasis and SOD should be

considered. Though CT scan remains the imaging modality

of choice, newer methods such as MRCP and EUS may help

to provide additional and improved diagnostic information.

The management of acute pancreatitis is frequently chal-

lenging, and severity scales help to predict the likelihood of

complications, determine necessary interventions, and guide

the appropriate level of care. Nutrition is critical in patients

with SAP, and enteral feeding is clearly preferred over TPN.

Currently, prophylactic antibiotics do not appear to have a

role in SAP. Finally, though not always straightforward, rec-

ommendations do exist to guide the management of many

of the complications of acute pancreatitis, such as pseudo-

cyst formation and necrotizing disease. A multidisciplinary

approach should be used in managing patients with severe

disease, and the primary inpatient physician should not

hesitate to involve specialists, including gastroenterologists,

radiologists, and surgeons.
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