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Acute pancreatitis
Guidelines

IAP/APA
• GUIDELINES, APA Acute Pancreatitis, Pancreatology, 2013
       * IAP; International Association of Pancreatology
       * APA; American Pancreatic Association

American College of Gastroenterology
• Tenner S, et al. Am J Gastroenterol. 2013

Japan guidelines 2010
• Hirota M et al., J Hepatobiliary Pancreat Sci 2010

KPBA
• Kim TH et al., Korean J Pancreas Biliary Tract 2014
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Clinical symptoms, signs, and lab tests
Presence of SIRS
BUN, Cr

Diagnostic imaging
CT severity index

Scoring systems
Ranson’s score, Imrie-Glasgow score

• require 48 hrs for the complete assessment
BISAP
The Harmless Acute Pancreatitis Score 
APACHE II

AP - The assessment of the severity

Wu BU, et al, Gastroenterology. 2013



AP - The assessment of the severity

Tenner S, et al., Am J Gastroenterol. 2013

Definitions of severity in acute pancreatitis: comparison of 
Atlanta and recent revision



AP - The assessment of the severity

Modified Marshall scoring system for organ dysfunction

Banks PA, et al., Gut 2013
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Optimal measurement? 
IAP/APA

• Goal-directed IV fluid therapy 5-10 mL/kg/h
– MAP 65-85 mmHg
– HR <120/min
– Urine output 0.5-1 mL/kg/h

American College of Gastroenterology
• IV isotonic crystalloid 250-500 mL/h
• Goal of aggressive hydration
    : to decrease BUN level

AP - Initial resuscitation and management



Optimal measurement? 
Japan guidelines

• Goal-directed IV fluid 60-160 mL/kg/day within 24h
• During first 6h: about 1/2-1/3 of the amount required 
   for the first 24h

KPBA
• Goal-directed IV fluid 60-160 mL/kg/day

– MAP 
– Urine output 0.5-1 mL/kg/h

AP - Initial resuscitation and management

24h
quired 
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What is the best 
in acute pancreatitis?

AP - Initial resuscitation and management

The image downloaded from www.nejm.org



What is the best 
in acute pancreatitis?

IAP/APA
• Ringer’s lactate is recommended for initial in

acute pancreatitis
American College of Gastroenterology

• Lactated Ringer’s solution may be the preferred isotonic crystalloid 
replacement fluid

Lactated Ringer’s solution
reduced the incidence of SIRS by > 80% compared with 
saline

AP - Initial resuscitation and management

Working Group IAPAPAAPG,Pancreatology 2013
Tenner S, et al., Am J Gastroenterol. 2013

Wu BU, et al., Clin Gastroenterol Hepatol 2011



What are the indications for admission to an intensive 
care unit in acute pancreatitis?

IAP/APA
• one or more of the parameters identi

the guidelines of the Society of Critical Care Medicine (SCCM). 
• patients with severe acute pancreatitis as de

Atlanta Classi

American College of Gastroenterology
• patients with organ failure

AP - Initial resuscitation and management



What are the indications for referral to a specialist 
center?

IAP/APA
• Management in, or referral to, a specialist center is necessary for 

patients with severe acute pancreatitis and for those who may 
need interventional radiologic, endoscopic, or surgical intervention.

Japan guidelines
• Patients with severe acute pancreatitis (prognostic factor )

assessed by the new Japanese criteria should be transferred 
promptly to a specialist medical institution.

KPBA
• ,

, .

AP - Initial resuscitation and management



Why should be the patients with severe acute 
pancreatitis refered to a specialist center?

High volume center
•

25% lower relative risk of death

AP - Initial resuscitation and management

Singla A, et al.,Gastroenterology 2009



When should oral feeding be restarted in patients with 
predicted mild pancreatitis?

IAP/APA
• Oral feeding in predicted mild pancreatitis can be restarted once 

abdominal pain is decreasing and in are 
improving.

American College of Gastroenterology
• In mild AP, oral feedings can be started immediately if there is no 

nausea and vomiting, and abdominal pain has resolved
KPBA

• 3~7

.

AP - Initial resuscitation and management

once



What type of enteral nutrition should be used?
IAP/APA

• Either elemental or polymeric enteral nutrition formulations 
   can be used in acute pancreatitis.

American College of Gastroenterology
• In mild AP, initiation of feeding with a low-fat solid diet appears as 

safe as a clear liquid diet

KPBA
•

30% 

AP - Initial resuscitation and management

ns 



Is enteral nutrition initiated in the early phase of severe 
acute pancreatitis more useful than intravenous 
hyperalimentation?

IAP/APA
• Enteral tube feeding should be the primary therapy in patients with 

predicted severe acute pancreatitis who require nutritional support
American College of Gastroenterology

• In severe AP, enteral nutrition is recommended to prevent infectious 
complications. Parenteral nutrition should be avoided unless the enteral 
route is not available, not tolerated, or not meeting caloric requirements

Japan
• If there is no ileus, enteral nutrition initiated in the early phase of severe 

acute pancreatitis is superior to intravenous hyperalimentation.

AP - Initial resuscitation and management



Is enteral nutrition initiated in the early phase of severe 
acute pancreatitis more useful than intravenous 
hyperalimentation?

KPBA
•

.

AP - Initial resuscitation and management





Should enteral nutrition be administered via a 
nasojejunal or nasogastric route?

IAP/APA
• Enteral nutrition in acute pancreatitis can be 
   administered via either the nasojejunal or nasogastric 
  route

American College of Gastroenterology
• Nasogastric delivery and nasojejunal delivery of 
  enteral feeding appear comparable in ef and safety

KPBA
• .

AP - Initial resuscitation and management

tric 



Nasojejunal vs. Nasogastric
A randomized study of early nasogastric versus nasojejunal
feeding in severe acute pancreatitis

• 27 to NG feeding and 23 to NJ.
• No Clinical differences and mortality

simpler, cheaper, and more easily used NG feeding is as good as 
NJ feeding

AP - Initial resuscitation and management

Eatock FC. Am J Gastroenterol 2005



Is the prophylactic administration of antibiotics in severe 
acute pancreatitis effective in preventing bacterial infections?

IAP/APA
• Intravenous antibiotic prophylaxis is not recommended for the 

prevention of infectious complications in acute pancreatitis

American College of Gastroenterology 
• Routine use of prophylactic antibiotics in patients with severe acute 

pancreatitis is not recommended

AP - Initial resuscitation and management



Is the prophylactic administration of antibiotics in severe 
acute pancreatitis effective in preventing bacterial infections?

Japan
• Prophylactic administration of broad-spectrum antibiotics with good 

tissue penetration in severe acute pancreatitis is effective in reducing 
the frequency of complications related to infections.

KPBA
•

AP - Initial resuscitation and management
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Local complications

AP - Management of local complications

Acute peripancreatic fluid 
collection

Pancreatic Pseudocyst

Acute Necrotic collection

Walled-off necrosis

2012 Revised Atlanta

0

Interstitial edematous 
pancreatitis

Necrotizing pancreatitis

Acute Necrotic collection

Walled-off necrosis

Pancreatic Pseudocyst





Issues in interventional treatment   of 
necrotizing pancreatitis

1. What is the indication for surgical intervention in necrotizing 
pancreatitis?

2. What is the optimal timing for surgical intervention?
3. What is the optimal surgical procedure for infected pancreatic 

necrosis? 
4. What is the optimal minimal invasive intervention for infected 

pancreatic necrosis? 

AP - Management of local complications



1. What is the indication for surgical intervention in 
necrotizing pancreatitis?

Infected pancreatic necrosis accompanied by signs of sepsis 
despite medical treatment
Selected sterile pancreatic necrosis with persistent organ 
complications or severe clinical deterioration despite 
maximum intensive care

Ranson JHC. Adv Surg 1995
Fernandez-del Castillo C, et al. Ann Surg 1998

Beger HG, et al. Br J Surg 1988

AP - Management of local complications



2. What is the optimal timing for surgical 
intervention?

Urgent intervention

.

100% .

Delayed intervention

2
.

65%
.

.  

AP - Management of local complications



Mier J, et al. Am J Surg 1997



Early surgery is not recommended for necrotizing pancreatitis
Specific indication for early intervention
- Abdominal compartment syndrome (ACS)
- Non-occlusive mesenteric ischemia

Mier J, et al. Am J Surg 1997
Hartwig W, et al. J Gastrointest Surg 2002

2. What is the optimal timing for surgical 
intervention?

AP - Management of local complications



2244 777 31

Antibiotics 8

Endoscopy 5

PCD 18

Operation 4

Expire 1

Improve 30

Lee JK, et al. Pancreas 2007

3.What is the optimal surgical procedure for infected 
pancreatic necrosis? 

   (step-up approach vs. primary open necrosectomy)

SNUH (2000~2004)

AP - Management of local complications





4.What is the optimal minimal invasive intervention for 
infected pancreatic necrosis? (retroperitoneal surgical 
necrosectomy vs endoscopic transluminal necrosectomy)

AP - Management of local complications





What are the indications for intervention in pancreatic 
pseudocysts?

Japan
• Interventional treatment should be performed for pancreatic 

pseudocysts that give rise to symptoms, accompany complications 
or increase the diameter of cyst

KPBA
• ,

, .

AP - Management of local complications



How is interventional treatment selected for pancreatic 
pseudocysts?

Japan
• Percutaneous drainage, endoscopic drainage or surgical procedures are 

selected in accordance with the conditions of individual cases including the 
communication with the pancreatic duct and the positional relationship 
between the digestive tract walls.

KPBA
• , ,

. ,
, ,

.

AP - Management of local complications



What is the treatment policy for sterile pancreatic necrosis?
Japan

• Conservative treatment should be performed as a rule in sterile 
pancreatic necrosis.

KPBA
• 2-3 ( )

.

AP - Management of local complications



What are the indications for intervention in sterile 
necrotizing pancreatitis?

IAP/APA
• Ongoing gastric outlet, intestinal, or biliary obstruction due to mass 

effect of walled-off necrosis
• Persistent symptoms in patients with walled-off necrosis without 

signs of infection
• Disconnected duct syndrome (i.e. full transection of the pancreatic 

duct in the presence of pancreatic necrosis) with persisting 
symptomatic collection(s) with necrosis without signs of infections

AP - Management of local complications



What are the indications for intervention in sterile 
necrotizing pancreatitis?

KPBA
•

AP - Management of local complications



What is the optimal timing of surgery for suspected or 
con ?

IAP/APA
• For patients with proven or suspected infected necrotizing 

pancreatitis, invasive intervention should be delayed where possible 
until at least 4 weeks after initial presentation to allow the collection 
to become ‘walled-off’

American College of Gastroenterology
• In stable patients with infected necrosis, surgical, radiologic, and/or 

endoscopic drainage should be delayed preferably for more than 4 
weeks to allow liquefication of the contents and the development of 
a fibrous wall around the necrosis (walled-off necrosis)

AP - Management of local complications

p
s)



What is the optimal timing of surgery for suspected or 
con ?

Japan
• Early surgery for necrotizing pancreatitis is not recommended.        

If surgery (necrosectomy) is performed, it should be delayed as long 
as possible

KPBA
• 4

AP - Management of local complications



What is the optimal interventional strategy for suspected or 
con ?

IAP/APA
• The optimal interventional strategy for patients with suspected or 

con initial image-guided 
percutaneous (retroperitoneal) catheter drainage or endoscopic 
transluminal drainage, followed, if necessary, by endoscopic or 
surgical necrosectomy

American College of Gastroenterology 
• In symptomatic patients with infected necrosis, minimally invasive 

methods of necrosectomy are preferred to open necrosectomy
KPBA

•
.

AP - Management of local complications



Recent updates in the management

Forsmark CE, Gastroenterology. 2013
• Management of chronic pancreatitis. 

Issa Y, et al., Nat Rev Gastroenterol Hepatol. 2014
• Treatment options for chronic pancreatitis.

Talukdar R, et al., Curr Opin Gastroenterol. 2014
• Endoscopic therapy for chronic pancreatitis

Chronic pancreatitis



Chronic pancreatitis

Treatment of pain
Medical treatment

Endoscopic therapy

Surgical therapy

Management of exocrine insuf



Chronic pancreatitis

Treatment of pain
Medical treatment

Endoscopic therapy

Surgical therapy

Management of exocrine insuf



Abdominal pain
80-90% of chronic pancreatitis patients
pathophysiology?

• ductal and mechanical
• Neuropathic

alcohol abstinence, smoking cessation
reduces pain, slows disease progression
reduces complications such as carcinomas
prolongs life

CP - Treatment of pain: Medical treatment

Thuluvath PJ, et al., J Clin Gastroenterol. 2003
Gachago C, et al., World J Gastroenterol. 2008

Braganza JM, et al., Lancet. 2011
Mullady DK, et al.,Gut. 2011

Lieb JG, et al., Aliment Pharmacol Ther. 2009



Analgesics
acetaminophen, NSAID -potent opioids (ex; tramadol) 

-potent opioids
adjuvant agents with opioids

TCA, SSRI, SNRI
inhibitor: pregabalin, gabapentin

Others
Pancreatic enzymes

• mixed results
Octreotide

• rarely used
Antioxidants

• controversial

CP - Treatment of pain: Medical treatment

Trikudanathan G, et al., Gastroenterol Clin North Am. 2012
Olesen SS, et al., Gastroenterology. 2011
Winstead NS, et al., Pancreatology 2009

Siriwardena AK, et al., Gastroenterology. 2012
Bhardwaj P, et al., Gastroenterology. 2009

Uhl W, et al., Digestion. 1999
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Pancreatic calculi
32-90% of chronic pancreatitis patients
cause outflow obstruction and dilatation of the p-duct
ESWL as a first-line therapy for lithotrypsy of large pancreatic stone

Pancreatic duct stricture
up to 18% of chronic pancreatitis patients
p-duct stent

• technical success rate 85-98%
• sustained pain relief 52-90% (14-69 mo f/u)
• planned stent exchange: within 3 months / 1 year

type of stents
• plastic - multiple stents(2-4):

– 84% asymptomatic 
– 10.5% stricture recurrence

• metal - SEMS: unsatisfactory results

CP - Treatment of pain: Endoscopic therapy

Maydeo A, et al., Endoscopy. 2007
Dumonceau JM, et al., Endoscopy. 2012

Issa Y, et al., Nat Rev Gastroenterol Hepatol. 2014
Dumonceau JM, et al., Gut. 2007

Tandan M, et al., World J Gastroenterol. 2013
Costamagna G, et al., Endoscopy. 2006

Moon SH, et al., Gastrointest Endosc. 2010

e p-duct



58/M, Hx. of acute pancreatitis (2009, 2013)
Severe LUQ pain (1DA)
O/S hospital CT: Acute exacerbation of the chronic pancreatitis.
- with pancreaticoliths in the downstream p duct.
- mild peripancreatic infiltration & pancreatic swelling
- no definite parenchymal necrosis
     CBC 15410-14.1-281K CRP 6.35
     LFT 7.4/4.3-1.6-83-19/18 
     Amylase/lipase 1340/1254









EUS-guided celiac plexus block
rationale: peripancreatic and celiac neuronal inflammation
overall technical success rate 95%
short-term pain improvement 50-55%
long-term pain relief at 12wks(26%), 24wks(10%)
temporizing measure reserved for those 
where oral analgesia is ineffective or who 
are intolerant to medication side-effects 
pending a more definitive intervention

CP - Treatment of pain: Endoscopic therapy

Avula H, et al., Therap  Adv Gastroenterol 2010
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Management of endocrine insuf





Abdominal pain in chronic pancreatitis

Type A (recurrent):
- 10
-
- 44%
- ,
- 6 50% 

Type B (continous):
- 2
- 2
-
- 56%
- 8 80% 
   

Ammann RW, et al, Gastroenterology, 1999



Ammann RW, et al. Gastroenterology 1999

Natural History of abdominal pain 
in chronic pancreatitis



Indications for surgical treatment
not responded to medical or endoscopic therapy
local complications such as duodenal or biliary obstruction
suspected malignancy

CP - Treatment of pain: Surgical therapy

Bachmann K, et al., Best Pract Res Clin Gastroenterol. 2010 
Nealon WH, et al., Ann Surg. 1993

van der Gaag NA, et al.,Ann Surg. 2012
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Exocrine pancreatic insufficiency
40-50% of chronic pancreatitis patients
Symptoms related with fat malabsorption
• Steatorrhea 
• Cachexia
• Deficiencies of fat-soluble vitamins 
• Decreased bone mass, osteoporosis
• Atherogenesis and cardiovascular events

Enzyme replacement  therapy

CP - Management of exocrine insufficiency

Trikudanathan G, et al., Gastroenterol Clin North Am. 2012
Dominguez-Munoz JE, et al., Aliment Pharmacol Ther. 2005



Pathogenesis of Exocrine pancreatic insufficiency

Mechanism Explanation
Decreased pancreatic
production

Lack of functional tissue or decreased
endogenous neurohormonal stimulation

Decrease in delivery Pancreatic duct obstruction

Decreased activation Low duodenal pH

Premature enzymatic
degradation

Decreased contact time due to increased 
motility, impaired interaction with chyme and
biliary salts, and intestinal bacterial overgrowth

R Pezzilli, et al., World J Gastroenterol 2013

Secretion of pancreatic enzyme < 10% / Lost of function > 90% 



Pancreatic Digestive Enzyme

: Amylase

: Trypsin, chymotrypsin, elastase,

carboxypeptidase, endopeptidase

: Lipase, colipase, phospholipase A2, 

carboxylesterase

: deoxyribonuclease, ribonuclease

: collagenase



Amylase & Trypsin

Amylase
Digest of carbohydrate
Compensatory release of salivary gland 
Compensatory release of intestinal mucosal enzyme 
Activity in terminal ileum : 74%

Trypsin
Resist to gastric acid
Compensatory gastric & intestinal proteinase
Bioability : 22%
Activity in terminal ileum : 20~30%



Lipase

Digestion of highest dietary source of calories
Between the pylorus and the ligament of Treitz
PH > 4.0 in duodenum by bicarbonate
Easy destruction by gastric acid & activated chemotrypsin
No compensatory lipase on intestine 
Bioability : 8% 
Activity in terminal ileum : 1%



Duodenal enzyme outputs

Data are derived from studies using test meals with 300 – 600 kcal.

Pancreatic Enzyme Secretion

Per Meal:
2000 lipase units per minute X 120 min = 240, 000 lipase units
6000 lipase units per minute X 120 min = 720, 000 lipase units

10%  are the minimal necessary amount
24,000 – 72,000 lipase units on site/in time

which need to be doubled or tripled in order to be made available by exogenous source

Keller J et Layer P. Gut 2005 



Enteric-coated mini-microspheres
Pellets or micro-tablets of less than 2mm in size
Adequate intra-gastric mixture of exogenous enzymes with 
chyme
pH-sensitive microspheres coat

   : acid resistant polymers, enzyme release at pH 5.0-5.5
Simultaneous gastric emptying with nutrients  
Higher compliance
Efficacy better than enteric-coated enzyme tablets or
pancreatin preparations

Norzyme cap® (Lipase 25,000U)
Creon cap® (Lipase 25,000U) 



Recent advances in the treatment of acute and chronic 
pancreatitis

Recent clinical practice guidelines
new evidences
new therapeutic modalities such as endoscopic therapy

Still needs more researches

Summary



Thank you for your kind attention !


