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How do you diagnose acute 
pancreatitis? 



Diagnosis

• 2 out of the following 3:

– Characteristic abdominal pain

– Amylase and/or lipase levels 3 times the upper 
limit of normal

• Reference range can vary by institution:
– Upper limit of normal lipase is 63 (JHH) and 393 (JHBMC)

– Imaging demonstrating changes of acute 
pancreatitis

• Early presentation CT may show normal pancreas
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There are many nonpancreatic causes of amylase and 
lipase elevations



HPB (Oxford) 2015; 17: 99-112

Cochrane Database Syst Rev 2017: 4: CD012010



Pancreas 2014; 43: 1223-31

~25% of type 2 diabetics have amylase and/or 

lipase elevations in the absence of symptoms of 

acute pancreatitis



Amylase and Lipase Levels

• Only useful for DIAGNOSING acute 
pancreatitis

• Not useful for

– Predicting severity of acute pancreatitis

– Following response to treatment

– Determining risk of complications

J Clin Gastroenterol 2002; 34: 459-62

Am J Gastroenterol 2002; 97: 1309-18



Lipase is Preferred over Amylase

Crit Rev Clin Lab Sci 2012; 49: 18-31





JAMA Intern Med 2018; 178: 702-3 



Avoid early and excessive cross-
sectional abdominal imaging



Imaging

• Increased utilization not associated with 
improved outcomes

• Early scan limitations 

– Don’t pick up pancreatic necrosis

– Infection uncommon in first week

• Reasons to obtain imaging 

– Clinical deterioration in first 72 hours

– Unsure of diagnosis

– Exclude alternative intraabdominal pathology





What is Severe Acute Pancreatitis?



What has a Greater Impact on Mortality?: 
Persistent Organ Failure or Infected 

Pancreatic Necrosis 
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• Systematic review 

• 14 studies between 
1993-2009 with 1,478 
patients with NP

• 179 out of 600 OF 
(±IPN) patients died 
(mortality 30%)

• 102 out of 314 IPN 
(±OF) patients died 
(mortality 32%)

Gastroenterology 2010; 139: 813-20



Conclusion

‘In patients with acute pancreatitis, the absolute 
influence of OF and IPN on mortality is 
comparable and thus the presence of either 
indicates severe disease. The relative risk of 
mortality doubles when OF and IPN are both 
present and indicates extremely severe 
disease or critical acute pancreatitis’



Persistent Organ Faliure and/or Infected 
Necrosis Define Severe Acute Pancreatitis

Classification Criteria

Atlanta Classification 1992

Mild No organ failure and no local complications

Severe Organ failure and/or local complications

Revised Atlanta Classification 2007 (published 2013)

Mild
No organ failure and no local or systemic 

complications

Moderate Transient organ failure and/or local complications

Severe Persistent organ failure 

Determinant-Based Classification 2012

Mild No (peri)pancreatic necrosis and no organ failure

Moderate Sterile necrosis and/or transient organ failure

Severe Infected necrosis or persistent organ failure

Critical Infected necrosis and persistent organ failure

Arch Surg 1993; 128: 586-90. Gut 2013; 62: 102-11. Ann Surg 2012; 256: 875-80



Persistent Organ Failure Greater 
Impact on Mortality than Infected 

Necrosis 



High Mortality Associated with Persistent Organ Failure 
in Multivariable Analyses of Large Prospective Studies 

• 447 patients with NP 
between 2009-2012

• Mortality was 13% overall, 
15% sterile necrosis and 
18% infected necrosis 

• Adjusted OR for mortality: 

– POF 16.7

– ASA class 3.56,

– Bacteremia 2.76

– Age 1.07  

• 731 patients with AP, 154 
NP, 98 IPN between 2004-
2007

• Overall mortality 8.3%

• Adjusted OR for mortality:

– POF 18

– Bacteremia 3.42

– Age 1.05

Guo Q et al. Ann Surg 2014; 259: 1201-07; Besselink MG et al. Br J Surg 2009; 96: 267-73



Infected Pancreatic Necrosis is 
Associated with No to Low Mortality in 

the Absence of Persistent Organ 
Failure



Pancreas 2016; 45: 510-5



Pancreas 2018; 47: 302-307



• 639 patients with NP, 240 with OF (38%), 202 with IPN (32%)

• Mortality did not change based on time of onset and duration 
of persistent organ failure 

• Mortality of OF alone was 44% (47/108), OF + IPN was 29% 
(38/132) and IPN without OF was 4% (3/70)

• Adjusting for age, sex, ASA class and CTSI:

– HR for mortality was 1.9 (1.0, 3.5) for OF alone versus OF 
+IPN 

– HR for mortality was 17.9 (3.8,38.7) for OF + IPN versus IPN 
alone

Gut 2019; 68: 1044-51



What is Predicted Severe Acute 
Pancreatitis? 



Clinical Prognostic Scoring Systems 

Di Meng-Yang et al. Ann Intern Med 2016; 165: 482-90



Predicted Severe Acute Pancreatitis Usually Ends 
up not being Severe Acute Pancreatitis!

NPV PPV

TRAINING COHORT 
(N=256)

85-95% 32-70%

VALIDATION COHORT
(N=397)

94-99% 11-23%

Gastroenterology 2012; 142: 1476-1482



Fluid Resuscitation



Aggressive Fluid Resuscitation Universally 
Recommended

Author Journal Initial fluid recommendation

IAP/APA Pancreatology 2013 5-10 cc/kg/hr

Pandol S et al Gastroenterology 2007 Severe: 500-1000cc/hr

Moderate: 300-500 cc/hr

Mild: 250-350 cc/hr

Forsmark C and Baillie J Gastroenterology 2007 Vigorous fluid resuscitation

Urine output >0.5ml/kg/hr

Whitcomb DC N Engl J Med 2006 Fluid bolus to achieve 
hemodynamic stability +

250-500 ml/hr crystalloid

Banks PA and Freeman ML Am J Gastroenterol 2006 Aggressive IV fluid

Vege SS et al JAMA 2004 Aggressive fluid resuscitation

Tenner S Am J Gastroenterol, 2004 At least 250-300 cc/h for 48 hr



Fluid Resuscitation

 Current evidence: effects on outcome of 

aggressive fluid resuscitation (first 24-72 hours)

Brown 2002

Gardner 2009

Wall 2011

Warndorf 2011

Eckerwall 2006

Mao 2007

Mao 2009

Mao 2010

de-Madaria 2011

Improved outcome Detrimental outcome

Haydock et al. Ann Surg 2013
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What are the Problems with 
Studies evaluating Fluid Therapy?



Fluid Study Flaw: Cause and Effect

Retrospective Studies 

Assume

Patients receiving aggressive 

fluid resuscitation due to 

worsening clinical status

Studies evaluating fluid resuscitation in the first 24-72 hours 

after admission, impossible to distinguish between: 

de-Madaria, et al. Clin Gastroenterol Hepatol 2012

de-Madaria et al. Clin Gastroenterol Hepatol 2014 

Patient with AP

SIRS, Necrosis, Oliguria, Hypotension, 

Renal failure

Aggressive fluid resuscitation

Patient with AP

Aggressive fluid resuscitation

SIRS, Necrosis, Oliguria, Hypotension, 

Renal failure



Fluid Therapy in AP: Are we 
Missing the Therapeutic Window?

Norman J, Am J Surg, 1998



Fluid Therapy Does not Fix 
Capillary Leak



What is the best evidence for fluid 
therapy in 2021?



Clin Gastroenterol Hepatol 2011; 9: 710-17



Primary Endpoint: n=40
LR reduced SIRS at 24 hours

p=0.90
p=0.035

Two-way anova
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Secondary Endpoint:  
LR had lower CRP at 24 hours
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United Eur Gastroenterol J 2018; 6: 63-72



• pH 5.5

• 154 mEq Na

• 154 mEq Cl

• pH 6.5

• 130 mEq Na

• 109 mEq Cl

• 28 mEq lactate

• 4 mEq K

• 3 mEq Ca

Normal Saline Lactated Ringer’s



Lactated Ringer’s does not Change 
pH but Inhibits Macrophages

United Eur Gastroenterol J 2018; 6: 63-72



20 cc/kg bolus 

then 3 cc/kg/hr

10 cc/kg bolus 

then 1.5 c/kg/hr

Am J Gastroenterol 2017; 112: 797-803



Total Volume Administered in a 
Hypothetical 70 Kg Patient

FLUID STRATEGY WEIGHT FLUID TOTAL OVER 24 
HOURS

AGGRESSIVE 70 KG 6.4 L

STANDARD 70 KG 3.2 L

MAINTENANCE 70 KG 2.5 L



Gastroenterology 2021; 160: 955-57

10 cc/kg bolus followed by 3 cc/hr



HPB (Oxford) 2018; 20: 1082-91

Inclusion 

Criteria:

Pain <36 hours

SIRS≥2

Urine Output and Mean 

Arterial Pressure used to 

assessresponsiveness



Urine output and mean arterial pressure were 
inadequate to assess which patients need more 

fluid

• Group 4 (compared to 
group 3) had higher rates of 
persistent OF, necrosis and 
infected necrosis, 
extrapancreatic infections, 
need for surgery, need for 
ICU and mortality 

• Additional fluid therapy did 
not change outcome

Jin T et. al. HPB (Oxford) 2018; 20: 1082-91



NUTRITION



Try oral, if possible, first and this 
can be solid low fat, low residue. If 

patient does not tolerate, NG or 
NJ. Start as soon as possible but 

preferably within the first few days 
of hospitalization.



Distal Enteral Feeding and Acute Necrotizing 
Pancreatitis are Associated with Lowest Trypsin 

Secretion Rates

Normal Individuals

Kaushik N et al. Pancreas 2005; 31: 353-59

O’Keefe SJD et al. Am J 

Gastrointest Liver Physiol 2005; 

289: G181-87



Does Route of Enteral Feeding in 
Severe Acute Pancreatitis Matter?

Eatock FC et al. Am J Gastroenterol 2005; 100: 432-9.

Kumar A et al. J Clin Gastroenterol 2006; 40: 431-34. 

Singh N et al. Pancreas 2012; 41: 153-59

NO!



Gut Barrier Dysfunction in Severe 
Acute Pancreatitis

Impaired Intestinal 
Motility 

(Enteric Bacterial 
Colonization and 

Overgrowth)

Increased Intestinal 
Permeability 

Decreased 
Microcirculation 

(Ischemic/Reperfusion 
Injury)



Pancreatology 2016; 16: 966-72



Nutrition in Severe Acute Pancreatitis

• Enteral nutrition is superior to parenteral 
nutrition

– Preserves gut barrier which prevents bacterial 
translocation

– Associated with less mortality, organ failure, and 
infection

Al-Omran M, et. al. Cochrane Databse Syst Rev 2010; 1: CD002837

Wu P, et. al. Bioscience Reports 2018; 1-9



Timing of Enteral Nutrition in Severe Acute 
Pancreatitis – the Earlier the Better!

• Meta-analysis of 10 studies, 1051 patients with 
predicted or actual severe acute pancreatitis

– Initiation of enteral nutrition <48 hours associated 
with less systemic and local infection, mortality, 
multiple OF, and operative intervention

• RCT of 197 patients with predicted severe acute 
pancreatitis

– Initiation of nasojejunal tube feeding <48 hours 
associated with less mortality, infected necrosis, 
respiratory failure, and ICU 

Song J et al. Medicine 2018; 97: 34(e11871)

Wereszczynska-Siemiatkowska U et al. Pancreas 2013; 42: 640-6.



208 patients

APACHE II ≥8 or

Imrie or modified Glasgow ≥3 or 

CRP >150 mg/L

101 patients

Nasojejunal tube 

feeds within 24 hours

104 patients

Oral diet within 72 

hours with enteral 

tube feeding only if 

oral diet not tolerated

NEJM 2014; 37: 1983-93



Results

Bakker OJ et al. NEJM 2014; 37: 1983-93



Am J Physiol Gastrointest Liver Physiol 2020; 319: G573-G583

Enteral nutrition may maintain plasma oncotic pressure 

by preventing loss of albumin and non-albumin plasma 

protein and thereby prevent organ failure



No role for prophylactic antibiotics



Extrapancreatic Infections are seen in 25% 
of Patients with Acute Pancreatitis 

Besselink MG et al. Br J Surg 2009; 96: 267-73



Systemic Inflammatory Response 
Syndrome (SIRS)

• SIRS is very common

– 20-60% of AP patients have SIRS on presentation

– 18-30% of AP patients develop persistent (>48 
hours) SIRS

• SIRS due to infection cannot be differentiated from 
SIRS due to acute pancreatitis

Jin T et al. HPB (Oxford) 2018; 20: 1082-91

Wu BU et al. Clin Gastroenterol Hepatol 2011; 9: 710-17

Sharma D et al. Dig Dis Sci 2017; 62: 3468-478

Grover AS et al. Pancreas 2017; 46: 106-9

Singh VK et al. Clin Gastroenterol Hepatol 2009; 7: 1247-51



Prophylactic Antibiotics for Pancreatic 
Necrosis: Findings Related to Study Quality

de Vries AC, et. al. Pancreatology 2007; 7: 531-8



Early (<4 weeks) open surgical and 
endoscopic necrosectomy is associated 
with increased mortality. Try to delay 

intervention as long as possible to allow for 
the development of walled off necrosis at 

which time endoscopy or minimally 
invasive surgery can be used for treatment. 
If early (<4 weeks) intervention is required, 

only percutaneous drain should be used.



Besselink MG et al. Arch Surg 2007;142:1194-1201.

Association between Time of Surgical Intervention (from 
initial admission) for Necrotizing Pancreatitis and Mortality



Mortality was 

significantly 

higher in patients 

undergoing early 

endoscopy (<4 

weeks) for an 

acute necrotic 

collection

Am J Gastroenterol. 2018; 113: 1550-58



Evolution of Acute Necrotic Collection 
into Walled-Off Necrosis

Day 1 Day 7 Day 28





Gastroenterology 2013; 144: 333-340

64% of patients can be managed using 

conservative therapy (antibiotics +/-

percutaneous drain)



Acute Necrotic 

Collection

Symptoms

Infection

Increasing Size

Infection

Intervention

Required 

Surgery Endoscopy

Walled-Off  

Necrosis

Asymptomatic

No intervention

Required 

Intervention

Required 

Percutaneous 

Drainage

No Infection

Surgery 

“STEP-UP THERAPY”



Transmural Fully-Covered Metal Stents for 
Walled-Off Necrosis



Direct Endoscopic Necrosectomy through 
Lumen-Apposing Stent for Walled-Off Necrosis



Endoscopic Morcellator Device 



Endoscopy and Minimally Invasive Surgery have Similar 
Outcomes for WON Drainage but Complications 

Including Pancreatic Fistula more Common in Surgery 

Trikudanathan G et al. Gastroenterology 2019; 156: 1994-2007, Bakker OJ 

et al. JAMA 2012; 307: 1053-1061, van Brunschot S et al. Lancet 2018; 391: 

51-58, Bang JY et al. Gastroenterology 2019; 156: 1027-1040 



Key Points
• Abdominal pain and pancreatic enzyme elevation are not specific for acute 

pancreatitis as there are many other disease that present this way, only use lipase 
for diagnosing acute pancreatitis

• Avoid early and excessive cross-sectional imaging in acute pancreatitis

• Persistent /multisystem OF are the primary determinant of mortality in NP and 
therefore define severe AP

• IPN alone in the absence of OF is associated with no to low mortality

• Predicted severe AP infrequently ‘predicts’ the development of actual severe AP

• Use lactated Ringer’s, more aggressive volume appears to reduce 
inflammation/length of stay in mild AP but no biomarker predicts who needs more 
fluid in severe AP

• Try oral route if possible with low fat/low residue diet, if this is not tolerated NG or 
NJ. Start within the first few days of hospitalization

• No role for prophylactic antibiotics but antibiotics are often given for SIRS and 
extrapancreatic infections

• Early open surgical or endoscopic necrosectomy is associated with increased 
mortality so try to delay to enable development of walled off necrosis when 
endoscopy or minimally invasive surgical techniques can be successfully employed 
for treatment. Only percutaneous drain should be used early if required with 
“step-up” as needed.



Thank You
vsingh1@jhmi.edu


