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Acute pancreatitis is a common and potentially lethal disease
that is associated with significant morbidity and consumes
enormous health care resources, There was still no the current
domestic standard guidelines for acute pancreatitis, To provide
a framework for clinicians to manage acute pancreatitis and to
improve national health care, guidelines have been developed
by the Korean Pancreatobiliary Association, These guidelines
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consisted of 39 consensus statements for the diagnosis (n=11),
the assessment of the severity (n=6), initial management (n=9),
the treatment of necrotizing pancreatitis and local complication
(n=13) of acute pancreatitis were developed, In this article, we
will describe the purpose and process of the formation of the
guidelines,
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Clinical Practice Guidelines for Acute Pancreatitis: The Diagnosis of Acute
Pancreatitis

Dong Hee Koh, M.D., Jong Hyeok Kim, M.D,, Jin Lee, M.D., Ho Soon Choi, M.D,

Department of Internal Medicine, Hallym University College of Medicine, Hwaseong, Korea
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There is general acceptance that a diagnosis of acute recurrence of pancreatitis, The etiology of acute pancreatitis in
pancreatitis requires two of the following three features: 1) an emergency situation should be assessed by clinical history,
abdominal pain characteristic of acute pancreatitis, 2) serum laboratory tests such as serum liver function tests, measurement
amylase and/or lipase >3 times the upper limit of normal, and of serum calcium and serum triglycerides and ultrasonography
3) characteristic  findings of acute pancreatitis  on A differentiation of gallstone—induced acute pancreatitis should
ultrasonography, CT or MRI, Other pancreatic diseases and be given top priority in its etiologic diagnosis because it is
acute abdomen have been ruled out are diagnosed. In related to the decision of treatment policy. Early ERCP should
pancreatic enzymes, serum lipase may be preferable because it be performed in patients with gallstone pancreatitis if a
is thought to be more sensitive and specific than serum complication of cholangitis and a prolonged passage disorder of
amylase in the diagnosis of acute pancreatitis, the biliary tract are suspected, Cholecystectomy should be
Contrast—enhanced CT scan is the best imaging technique to considered after recovery from an attack of gallstone
exclude conditions that masquerade as acute pancreatitis, to pancreatitis  during the same hospital stay, In severe
diagnose the severity of acute pancreatitis, and to identify gallstone—induced acute pancreatitis, cholecystectomy should
complications of pancreatitis, After the diagnosis of acute be delayed until there is sufficient resolution of the inflammatory
pancreatitis has been made, its etiology should be made clear response and clinical recovery,

to decide treatment policy of acute pancreatitis or to prevent the

Key words: acute pancreatitis, guidelines, diagnostic criteria, gallstone pancreatitis
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Table 1, Causes of increased amylase and lipase levels

Amylase

Lipase

Acute pancreatitis

Diseases that might mimic acutepancreatitis
Pancreatic pseudocyst

Chronic pancreatitis

Pancreatic carcinoma

Biliary tract disease (cholecystitis, cholangitis,
choledocholithiasis)

Intestinal obstruction, pseudoobstruction,ischemia,
orperforation

Acute appendicitis

Ectopic pregnancy

Other disorder

Renal failure

Parotitis

Macroamylasemia

Ovarian cyst or cystic neoplasm
Carcinoma of the lung

Diabetic ketoacidosis

Human immunodeficiency virusinfection
Head trauma with intracranialbleeding

Acute pancreatitis

Pancreatic pseudocyst
Chronic pancreatitis
Pancreatic carcinoma

Biliary tract disease (cholecystitis, cholangitis,
choledocholithiasis)

Intestinal obstruction, pseudoobstruction,ischemia,
orperforation

Acute appendicitis

Renal failure

From ref, 9
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Table 2. Causes of acute pancreatitis

Biliary

Gallstones, microlithiasis, "biliary sludge"
Alcohol
Anatomic variants

Pancreas divisum, choledochal cyst, duodenal duplication,santorinicele, duodenal diverticula

Mechanical obstructions to flow of pancreatic juice

Ampullary: benign and malignant tumors, stricture or dysfunctionof SOD

Ductal: stones, strictures, masses(including tumors), mucus(eg, inintraductal papillary mucinous neoplasms), parasites
(Ascaris)

Metabolic

Hypercalcemia, hypertriglyceridemia

Drugs
Toxins
Trauma

Blunt and penetrating, instrumentation(ERCP, pancreatic biopsy)

Ischemia

Hypotension, arteritis, embolic

Hypothermia

Infections

Viral(mumps, Coxsackie A, human immunodeficiency virus)
Bacterial/other: M tuberculosis, mycoplasma
Parasites(Ascaris)

Venoms(spider, Gila monster)
Autoimmune

With or without associated autoimmune diseases(siccasyndrome, primary sclerosing

cholangitis, autoimmunehepatitis, celiac disease)
Genetic(familial, sporadic)

Idiopathic

From ref, 9
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(44%), Q¥R =20)3H(33%), HAHoz Eo5tx] &S 2 3T &4 RS FelekA] Hahe o At by
(8%). = HARE Aldsith 2R 23u7h 4 9E|A] &
ot 459 59~78%0) A WAH 2STE FHT H4S
5. Holof cHst Ht Aeket 5= QAAeh % g g olelow AIH e
H4 AFFoR AkE o] F o 7hst W] ¢l o= vy 3, Y, A8 FRARAES, 23
3t B2 AFstojof gt Y ol FA HAAY ¥ T FHoM, £ 59 Add® =58 Fu, whekA
(Table 3)& Thopsl] ural 2l Qolo] whal X & Wio] vp YL Fristed = §-&sic}h * ™% EROPE HAAS o
A 5 Q7] WjEolth 53] ©Aof ogt HAEel Fe= StA o] 7] wiiol AlYstA] gkect shARt,
ERCP A|8ojRE AAslojof 517] wjio] 713 Az o g, "HEY 5ol AU FET F40] MEE T4
2 Felatoof g}, AZE s E D4 g A& HHoz AP 5=
ol Yelof gt Hriz= A e BAH 7= Atk I ¢ dlE BEE A HAE ERfofA
2% gholstolof gt} walo] WE o3y uEZ I AEA o RE elsly] fet @5 AU A A=
el W, TJF‘E%H &o|L ERCP Al& o, o= A FFE Gokt ol BE Eelsy] gt f-FH
582, 7raye, o4 5ol tial gelstoiof s, A A E (manometry) HAMGS Al & 4= glon og
A Agrolut XME“EW Agke] Yoy 71=2 ol tisfA glof 7ho| = ghelo A= A WAy SHA wjiol &
= golstojof g} ! AskA] o=t M
N HAFR e TR, ALT, AST, ¢z ¢lihits]as
(alkaline phosphatase)S= =43ty GAA FHAIS BIAF
Zrsfof ghch “° ALT7} 150 1U/LolARel A9 el s 1 FAAFGcR AdtEy go A7A o ¥
H o obzhE| QAR S| 9 4 y GTP, ALT, ALT/ASTZ9] 3 I QRS ol 7bss wha] Yol st WS
Aol Z7Hd A= T4y J4 A89L 7HsAel & A|ZshooF Sk
o} % FA3 29o] 1000 mg/dL o4 F7et Aol —duEE A
FA DS Qg HHAATHsA ol Fom, uAdEdEFo] 9l ~FoeE: MHoR FoTH(78%), HAR FoT
oyl BAAA 7153 SE 5= Az Rotor geh (21%), 4F FATH0%), AHoZ FIIA &
A AARE B2 2307 @ g4y gw 3 (1%)
5 Felate] YUeS obed =gS FANE T A4St
o] Z7IZ Qs HEet PHo] oLz B ZJulo|
ol4to] gtk gAA HFES Al ojH”
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The assessment of severity at the initial medical examination
plays an important role in introducing adequate early treatment
and the transfer of patients to a medical facility that can cope
with severe acute pancreatitis, Under these circumstances,
"guideline for severity assessment” have been prepared in
various countries, including Japan, ltaly, United States of
America, and United Kingdom and these criteria are now being

Key words: acute pancreatitis, severity, guideline
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evaluated, Patients with severe acute pancreatitis are expected
to be transferred to a specialist medical center or to an
intensive care unit to receive adequate treatment there, In this
review, we are going to suggest the guideline of Korean
Pancreatobiliary Association for the adequate treatment of the
patients with severe acute pancreatitis and investigation of
these diseases,
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Brlel B A (nece551ty for severity assessment), YAt
S, A5 9 g JAE % FFE B7Hseverity
assessment based on clinical symptoms, signs and
clinical laboratory tests), A AALE &3 £35= H7}
(severity assessment based on diagnostic imaging),

2 A 7|&ES o] &3t H7l(severity assessment
based on scoring system) % HY7|F(transfer cri—
teria) & &ol AF7HA HirE A A5 Ao} o=
of o] AIMNEL vigom, Selheto] AT 34 3
Hoio) 3% Brpol tha AuekS AAt A Tk, of

<, Hagtol AAE A BH7te 55 9 Hilsg
oA 7]&et At FYsict

CEL

1, S5 H©719| W M(necessity for severity as—
sessment)

T4 AFAY At FF2 sl FsEol g =
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2 o QIAE o83 2 7HA 9] S5k W 7ol of&-
= oot g4 AREL 27 AF = SR ¥
7He A9oE 5% 34 AFEeR WA JdE 4= 9l
7] PRl x&HQl FFE Frirp dgsie

HILALEY

o2 Fo3H58%), AR FoRt
(40%), 27 §AA(1%), FHOZ FASIA A=(1%)

2. OAN ZAH XIS G M HAIE ESt ZZE T}
sym

(severity assessment based on clinical ptoms,
signs and clinical laboratory tests)
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TEES BUehs T 7IEL R A8 ol eATE 2
o ATelNE A4 B4 9 A of9e] AR AFAS:

(Body Mass Index; BMI) 30 kg/m” ©]A}el H|ulo] 2=
T4 AL BRo] gl Ao LA om}(Level 2
.29 s, ikl T4 AU} AR Aol
wlo] gtk B olek ¥ QY F 24412 ofujo] Ahsw
B ek B0l 4 21T F7h AR WA Ei ]
4,7 R ARV sk, F3 P Bl
WeE we AUED welol Yok MUE 9
112989 0_reactive protein (CRP) 4x|= 24 &S
obel S A AFHE W W QAR o AR 3L Qi Y
2 Bt o= FA G WY 4847t o] F
3t 15 mg/dl o] @4 CRP A& % A=
Shar Qe o]9)e] thE HAAME Fdl 348 AEE
Eot ABAdS o= Al=Eo] AT ¥ Al
blood urea nitrogen (BUN) > 20 mg/dL¥} ¢ 244
O1F BUN 4%l AT 342 7tk Rt
2,7 Qe A9} Q181 24417k o o] BA crea-
tinine > 2,0 mg/dLo] & APTEI} Bo] Urk BT
7F Sl ob&e, Y 48417 2] EH creatinine A4
o] el FAe}t Bl ke ik gk FA4 )
dollAl d > 250 mg/dL %1 % =2 AMgEL T
AT BaE ek Y 125 mg/dLE &)
2ol A ETHE Qo] ol ks Wik g},
4 A BN Wk ) 810 A g BT
a0 Aan PE" g A AId7eAs
(hematocrit) > 44% o|AU UY T 24 A7 o|Uof A&
FEAFo] PamA R AL AW Yreh dnd
o2 AAZ AAEHAL " ok, I A AT LA E
ol fle AS YA A HA 7ol H

o Zlo Aok siAn, o2 ArEoAE

5

rox

. 1o 4T ay

[

el ofN
¥O A o oM A N 2 ¢

flo o} ol

fl

o)
¢

lo

o o

oiskacte ka2l 20131 181 235



o|&fd 2f 3¢

2 A o AU F 24X APLGHBE Yoo 2F
24 AFAY A AR A= o}

AgEe B4 Heol=
peptide®} carboxypeptidase activation peptide &4-&
24 AFEY F5E A5 T8I FERE AFIA
ok 7 3 CRP o] Qo= A4 HAL o] H Y YA &
g2 Hojmet”

=, E3| trypsinogen activation

A S ASOT AT 5= Bk AlFA0l
oA R E e FHEY FF C-reactive protein
&3 blood urea nitrogen (BUN), & cre—
A So| Apael W A Bash

B
dHoz Fo%45%), A= 594ﬂ
(49%), A5 F2A3H6%), DA o2 F51A] Fa(1%)

3. B4 HAME 8t 55
ment based on diagnostic imaging)
a4 A e sE, HAF 2 HHe HelE

o JH(severity assess—

Table 1, Computed tomography (CT) grading of severity

Brreh7] flel 29 4 55 A4t &% &9 (contrast
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CT grade

(A) Normal pancreas

(B) Oedematous pancreatitis

(C) B plus mild extrapancreatic changes

(D) Severe extrapancreatic changes including one fluid collection

(E) Multiple or extensive extrapancreatic collections
Necrosis

None

{One third

One third—one half

YHalf

CT severity index = CT gradet+necrosis score

0-3
4-6
7-10

0-3
4-6
7-10

A w0 O

D~ DN O

Complications
8%

35%

92%

Deaths

3%

6%

17%

Modified from the World Association guidelines and based on Balthazar and colleagues
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Table 2, Ranson criteria for the prediction of severity of
acute pancreatitis

Table 3. Glasgow severity scoring system for acute
pancreatitis

On admission

Age> 55 years (> 70 years)

White cell count> 16,000 /mm3 (18,000 /mm°)
Lactate dehydrogenase> 350 U/L (> 400 U/L)
Aspartate aminotransferase> 250 U/L (same)

Glucose> 200 mg/dL (> 220 mg/dL)

During initial 48 h

Decrease in hematocrit by 10% (same)
Blood urea nitrogen increases by> 5 mg/dL (> 2 mg/dL)

Calcium< 8 mg/dL(same)
Pa02< 60 mmHg(omitted)
Base deficit> 4 mEqg/L (> 6 mEqg/L)

Fluid sequestration>6 L (> 4 L)

=8 ANe BF FYGe Ago] AnE|E st

29 37 BE A/FY GHE 29 374 25 A4
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Z4 Wstel W9l 52 Bt 83 0% LeiA
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Age> 55 years

White cell count> 15,000 /mm®

Pa02< 60 mmHg

Serum lactate dehydrogenase> 600 U/L
Serum aspartate aminotransferase> 200 U/L
Serum albumin< 3.2 g/dL

Serum calcium< 8m g/dL

Serum glucose> 180 mg/dL

Serum urea> 45 mg/dL

4, 22 TH 7|12 0|25 IIl(severity assess—
ment based on scoring system)
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Table 4, APACHE (acute physiology and chronic health evaluation) Il scoring system

Physiological parameter +4 +3 +2 +1 0 +1 +2 +3 +4
Temperature, rectum (°C) > 4 39-40.9 38.5-38. 36-38.4 34-359 32-33.9 30-31.9 <299
Mean arterial pressure (mmHg) > 160 130-159 110-129 9 70-109 50-69 < 49
Heart rate (n/min) > 180 140-179 110-139 70-109 55-69 40-54 <39
Respiration rate (n/min) > 50 35-49 12-24 10-11 6-9 <5
Oxygenation (mmHg) 25-34

a. Fi0, ) 0.5, A-a DO, > 500 350-499  200-349 { 200

b, FiO, { 0.5, PO, ) 70 61-70 55-60 (55
Arterial pH 2177 7.6-7.69 7.33-7.49 725732 715-724 (715
Serum sodium (mmol/L) > 180 160-179 155-159 7.5-7.59 130-149 120-129 11-119 < 10
Serum potassium (mmol/L) >7 6-6.9 150-154 3.5-5.4 3-3.4 25-29 (25
Serum creatinine (mg/dl) > 35 2-3.4 1.5-1.9 5.5-5.9 0.6-14 (0.6
(Duplication in acute renal failure)
Hematocrit (%) > 60 50-59.9 30-45.9 20-29.9 (20
White cell blood count ( x 10°/mm) > 40 20-399  46-499 3-14.9 1-29 (1
15 minus Glasgow coma scale score 15-19.9

In these 12 parameters must be added the age (years) [{ 44:0, 45-54:2, 55—-64:3, 65—74:5, ) 75:6] and the coexisting
systemic disease (severe organ failure or immunosuppression: 5; emergency operation: 5; elective operation: 2)

creatitis) A3 (Table 6)*°= 9 24A]7F EoF BUN >
25 mg/dL, impaired mental status, Systemic
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Table 5. The new japanese severity scoring system of acute pancreatitis (2008)

Prognostic factors (1 point for each factor)

Base Excess< 3 mEqg/L or shock (systolic blood pressure{ 80mmHg)

Pa02< 60 mmHg (room air) or respiratory failure (respirator management is needed)

BUN> 40 mg/dL (or Cr= 2.0 mg/dL) or oliguria (daily urine output{ 400 mL even after IV fluid resuscitation)
LDH= 2 times of upper limit of normal

Platelet count< 100,000 /mm°

Serum Ca<7.5 mg/dL

CRP> 15 mg/dL

. Number of positive measures in SIRS criteria= 3

. Age= 70 years

CT Grade by CECT

1. Extrapancreatic progression of inflammation

Anterior pararenal space 0 point
Root of mesocolon 1 point
Beyond lower pole of kidney 2 points

2. Hypoenhanced lesion of the pancreas
The pancreas is conveniently divided into three segments (head, body, and tail).

Localized in each segment or only surrounding the pancreas 0 point

Covers 2 segments 1 point

Occupies entire 2 segments or more 2 points
1+ 2 = Total scores

Total score = 0 or 1 Grade 1
Total score = 2 Grade 2
Total score = 3 or more Grade 3

Assessment of severity

(1) If prognostic factors are scoredas 3 points or more, or (2) If CT Grade is judged as Grade 2 or more, the severity
grading is evaluated to be as "severe".

Measures in SIRS diagnostic criteria: (1) Temperature) 38°C or ( 36°C, (2) Heart rate) 90 beats/min, (3) Respiratory
rate) 20 breaths/min or PaCOx{ 32 torr, (4) WBC) 12,000 cells/mm®, { 4,000cells/mm®, or 10% immature (band) forms

Table 6, BISAP (bedside index for severity in acute pancreatitis) scoring system

BUN> 25 mg/dL
Impaired mental status (Glasgow Coma Scale Score< 15)
SIRS
SIRS is defined as two or more of the following:
(1) Temperature of< 36 or > 38°C
(2) Respiratory rate> 20 breaths/min or PaCO2< 32 mmHg
(3) Pulse>90 beats/min
(4) WBC< 4,000 or> 12,000 cells/mm® or> 10% immature bands
Age> 60 years
Pleural effusion detected on imaging
One point is assigned for each variable within 24 h of presentation and added for a composite score of 0-5,

oJFAFE ofg] WIEL ™ APACHE 1T X&) 8 9] Hgh, F7F $AE = 29, APACHE I A& > 6,
& 5% 34 AYYUOE BRolo] 44e AR WH £Y  APACHE-O A > 6 U WA CRP 44 > 15 mg/dL
of ol&d A& At Ut o9, Santorini ol el Af TF w4 AFHem ERFsto] AEI A=
consensus conference(1999)* = BMI » 30 kg/m’ ©]AF 7} 753 Yo w AYS Pusignt, nj= Faorie
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Initial intensive management of acute pancreatitis is important in
reducing the mortality and complications associated with this
condition, Nevertheless, the current domestic standard guidelines
do not include protocols for the initial management of acute
pancreatitis, We wused the guidelines currently enacted in
Europe, America, and Japan to prepare guidelines for initial
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management of acute pancreatitis, We recommend an initial
treatment that consists of conservative management including
fasting and fluid therapy, hyperalimentation, the use of
prophylactic antibiotics, and inhibition of pancreatic enzymes
including protease inhibitors,
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Clinical Practice Guideline for Acute Pancreatitis: The Treatment of Local
Complication of Acute Pancreatitis and Necrotizing Pancreatitis
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Acute pancreatitis is a common and potentially lethal disease, It starting with catheter drainage, if needed followed by minimally
is associated with significant morbidity and consumes enormous invasive surgical or endoscopic necrosectomy, Interventional
health care resources, Over the last two decades, the treatment treatment such as percutaneous drainage or endoscopic
of acute pancreatitis has undergone fundamental changes drainage or surgery should be performed for pancreatic
based on new conceptual insights and evidence from clinical pseudocysts that give rise to symptoms and accompany
studies, The majority of patients with necrotizing pancreatitis complications, Applicability of these techniques depends on the
have sterile necrosis, which can be successfully treated availability of specialized expertise and a multidisciplinary team
conservatively, Patients with infected necrosis generally need to dedicated to the management of severe acute pancreatitis and
undergo an intervention which should ideally be delayed as its complications, This guideline review provides an overview of
long as possible, preferably 4 weeks or longer after the onset current standards for conservative and invasive treatment of
of disease, for better demarcation and liquefaction of the necrotizing pancreatitis and its local complication such as
necrosis, Intervention has shifted from primary open pseudocyst and abscess,

necrosectomy in an early disease stage to a step—up approach,

Key words: necrotizing pancreatitis, sterile pancreatic necrosis, infected pancreatic necrosis, pancreatic pseudocyst,

pancreatic abscess
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