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Learning Objectives

• Appreciate the burden of acute pancreatitis in the US

• Discuss the evidence behind the mainstays of treatment in acute 
pancreatitis

• Define pancreatic fluid collections and review management strategies 
for severe acute pancreatitis with necrosis

• Recognize the quality indicators for patients admitted with acute 
pancreatitis



Acute Pancreatitis in the US

↓Mortality

>250,000
admissions per year

>700,000
visits per year

↓LOS

$2.8 billion

Peery et al. Gastroenterology 2019



Diagnosis requires 2 of the following 3 criteria:

1. Epigastric abdominal pain

2. Lipase > 3 times normal

3. Acute pancreatitis on cross-sectional imaging*

Banks et al. Gut 2013

Revised Atlanta Criteria 



Etiology

~10%

~20%



Drug Induced Pancreatitis

• RARE!

• Possible Mechanisms:

• Immunologic reactions (i.e. 6-MP) → usually present with rash/eosinophilia and 
within a few weeks of starting medication

• Direct toxic (i.e. diuretics)

• Accumulation of toxic metabolite (i.e. Tetracycline, VPA) → take many 
months

• Ischemia (i.e. azathioprine or diuretics)

• Intravascular thrombosis (i.e. estrogen)

• Increased viscosity of pancreas juice (i.e. diuretics and steroids) 



What happens to our patients with Acute 
Pancreatitis?

Adapted from Forsmark et al. NEJM 2016
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Early Management Strategies 
in Acute Pancreatitis

IV fluids? Nutrition?

Imaging?Risk Factor Modification?

Drain the fluid?

Fluid Rate? 201
3

201
3



Severity Assessment



Severity Index

• BUN > 25

• IMPAIRED MENTAL STATUS

• SIRS PRESENT

• AGE > 65

• PLEURAL EFFUSIONS

• BISAP = 3 → 5% 
mortality

• BISAP = 5 → 22% 
mortality

BISAP > 3: consider a 
setting with close 

clinical monitoring (i.e. 
ICU)

Wu et al. Gut 2008

Does trending lipase 

help prognosticate 
outcomes in acute 

pancreatitis?



Resuscitation Choices:

• Recent data suggest that LR may be better in 
critically ill patients* and equivocal to NS in 
noncritical ill patients

Semler et al. NEJM 2018

Self et al. NEJM 2018



Fluid Management

• Lactated Ringer’s reduces pancreatic acidosis and tryspin activation

Wu et al. Clin Gastroenterol Hepatol 2011

No data on hard 

outcomes (i.e. 

mortality or organ 

failure)

Lactated Ringers = Normal Saline*



Balance is Key

Hypovolemia Fluid overloadCirculatory 

collapse

Pancreatic 

micro-

ischemia



Weight-

Based Bolus

Goal 

Directed 
Therapy

Continuous 

Infusion

Hydration Strategies in Acute Pancreatitis

Close monitoring using clinical parameters (Vitals, BUN 
and Hct) improves outcomes



• Randomized controlled trial

• Goal directed aggressive (20cc/kg bolus →
3cc/kg/hr) versus moderate rate (10cc/kg bolus if 
hypovolemic → 1.5cc/kg/hr)

• Primary outcome: development of moderately or 
severe pancreatiits

• Primary safety outcome: fluid overload

• Trial Stopped early due significant difference in 
safety outcome

• Key Take-Aways:

• Start with 10cc/kg bolus if hypovolemic (no 
bolus if normovolumic) → 1.5cc/kg/hr

• Careful Monitoring to maintain EUVOLUMIA

• Diuresis is OK in first 72 hours to support 
euvolumia



Early Management Strategies 
in Acute Pancreatitis

IV fluids? Nutrition?

Imaging?Risk Factor Modification?

Drain the fluid?

Fluid Rate?

NS=LR

Maintain Euvolemia!



To Eat or Not to Eat?
TPN

No difference in infective 
complications between 

groups in patients with SAP NG = NJ feeding
EQUAL OUTCOMES!

Shorter LOS in mild/mod severe AP; no diff in complications
Equal LOS in severe AP; limited data

Is post-pyloric 

feeding really 
necessary?



Baron et al. Gastroenterology 2020



Acute Pancreatitis

Mild or Moderate

On Demand Oral 
Feeding at 24 hours

Retry on hospital 
day 2 and 3

If not tolerating*

Enteral Feeding 
within 72 hours*

Severe

*TPN reserved if not receiving adequate enteral feeding or 
if gut is compromised



Jacobsen et al. CGH 2007

Moraes et al. J Clin Gastroenterol. 2010

Starting low fat solid diet 

upfront REDUCES hospital 
length of stay (-1.5d, p < 0.05) 

without recurrence of 

abdominal pain

What should I do if 

they have recurrent 
pain?



Early Management Strategies 
in Acute Pancreatitis

IV fluids? Nutrition?

Imaging?Risk Factor Modification?

Drain the fluid?

Fluid Rate?

NS=LR

Maintain Euvolemia!

Low Fat Diet ASAP



What additional work-up is needed?

WHILE ADMITTED

• Rule out gallstones

• Medication Reconciliation

• Substance Abuse Counselling

• LFTs, calcium and triglycerides

AFTER DISCHARGE

• If initial work up negative and/or 
age > 40, proceed with MRI/MRCP 

• If Family history positive for 
pancreatitis or concern for CF, will 
consider genetic testing



When is imaging necessary?

Imaging Study Utility in Assessment in the Acute Setting

Ultrasound Cholelithasis and CBD measurement

CT
Early (< 7 days): Rule out alternative diagnosis

Late (> 7 days): Evaluate for necrosis

MRCP
Choledocholithiasis, Autoimmune pancreatitis, 

Malignancy → WAIT UNTIL OUTPATIENT!

EUS No clear use in the acute setting

ERCP Therapeutic option for cholangitis



Risk Modification



Recurrent Acute
Pancreatitis

Lankisch et al. Am J Gastroenterol 2009

Yadav et al. Am J Gastroenterol 2012



Biliary Pancreatitis

Take out the gallbladder during this index 
admission!

Da Costa et al. Lancet 2015

Vege et al. Gastroenterology 2018

When do you 

consider ERCP?



• 120 patients randomized to either 
one intervention during index 
admission or repeated 
interventions every 6 months for 2 
years:

1. Information on toxicity of ETOH

2. Need to reduce ETOH intake

3. Evaluation of contributing factors

• 36 patients were lost to follow-up



Early Management Strategies 
in Acute Pancreatitis

IV fluids? Nutrition?

Imaging?Risk Factor Modification?

Drain the fluid?

Fluid Rate?

NS=LR

Maintain Euvolemia!

Low Fat Diet ASAP

CCY in Index Admission
ETOH Counselling

Rule out gallstones 1st

Malignancy after d/c



Trikudanathan et al. Gastroenterology 2019



Indications for Drainage

• Infected pseudocyst or necrosis (preferably after 4 weeks)

• Ongoing organ failure despite optimal several weeks of 
medical therapy

• Sterile fluid collection with persistent symptoms (after 4 
weeks)

• Disconnected duct from gland necrosis

Trikudanathan et al. Gastroenterology 2019

Indications for Antibiotics

1. Radiographic evidence of 
infection

2. Clinically appearing infected



Disconnected Duct



Pancreatic Fluid Collection Drainage

Transmural drainage (i.e. 

cystgastrostomy and 

necrosectomy)
Transampullary drainage (i.e. 

disconnected duct syndrome)

Percutaneous (IR) drainage

Surgical drainage (i.e. 

cystgastrostomy or cystjejunostomy)

Varadarajulu et al. Gastroenterology 2013

Van Brunschot et al. Lancet 2018



Warning…

Garcia-Alonso et al. Endoscopy 2018

Bang et al. Gut 2017

No longer than 4 weeks!



Management of Severe 
Acute Pancreatitis with 
Necrosis

Adapted from Baron et al. Gastroenterology 2020

Important: MULTIDISCIPLINARY 
APPROACH!



Early Management Strategies 
in Acute Pancreatitis

IV fluids? Nutrition?

Imaging?Risk Factor Modification?

Drain the fluid?

Fluid Rate?

NS=LR

Maintain Euvolemia!

Low Fat Diet ASAP

CCY in Index Admission
ETOH Counselling

Rule out gallstones 1st

Malignancy after d/c

Only if symptomatic. No prophylactic antibiotics!



Adherence to Guidelines



Enforcement of Guideline Based Care

DiMagno et al. Am J Gastroenterol 2014

Patient XX may have acute 

pancreatitis. Consult PancMap 

website for recommendationsMore fluid received in first 6 hours

More appropriate triage to ICU

Shorter hospital LOS



ED Observation for Mild Acute Pancreatitis

Reassessment (every 8 hours)
• Completed by ED team (RN and MD)

• Review of vitals

• Repeat pain score

• Repeat exam, Hct, Cr, lactate

Improvement defined as:
1. Improved pain/nausea and 2. Stable Labs

Action Plan:

1. If improved, proceed to PO Challenge

2. If not improved, proceed to Hydration and Bowel 

Repeat for up to 48 hours

3. If worsened, admit.

FIRST 8 HOURS 

(Initial Plan):

Treatment Plan:
1. NPO

2. 5-10mL/kg/hr LR

3. IV Pain Meds

4. IV Antiemetics

Begin 

Here

Hydration/Bowel Rest (8 

hours):

1. NPO

2. 5-10mL/kg/hr LR

3. IV Pain Meds

4. IV Antiemetics

PO Challenge (3 hours):

1. Low Fat Solid Diet

2. 2-3mL/kg/hr IV LR

3. PO Pain Meds

4. PO Antiemetics

Admission to 

General Medicine 

or ICU

Worsening

Improving

Discharge Plan:

1. Low Fat Solid Diet 

and 2L of Fluid/Day

2. PO Pain Meds and 

Antiemetics 

3. Follow up with 

Pancreas Center

GI Consult for all 

Patients not 

improving or 

worsening

Not Improving

(Repeat for up to 

48 hours)
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Shorter length of stay
No difference in 30 day readmissions

Reduction in healthcare utilization
Fewer patient charges
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Vivian et al. Am J Gastroenterol 2019

Mosko et al. Clin Gastroenterol Hepatol 2020



How is Duke doing with this?

• Population: Retrospective cohort of 309 adults with a diagnosis of 
acute pancreatitis admitted to DUH, DRH, or DRaH from 10/7/2019-
10/7/2020

Hein A et al. Am J Gastro 2021

Namasingh N et al. Am J Gastro 2021



How can we be better?

• Acute 
Pancreatitis 
Order Set

• Consult Surgery 
when suspected 
Gallstone 
Pancreatitis!!



Thank you for 
your attention!

Questions?

Darshan.Kothari@duke.edu

mailto:Darshan.Kothari@duke.edu


CME/MOC Question: 

A 47 year old female with hypertension presents to the ED with acute 

onset epigastric pain with nausea and vomiting and is found to have a 

lipase of 4000 (ULN 70) and imaging findings consistent with acute 

pancreatitis.  She only takes HCTZ. Her social history of notable for 

tobacco use and 1-2 drinks per week. Her LFTs are normal and her 

ultrasound shows gallstones. She receives IV fluids, analgesia and is 

initially bowel rest. By hospital day 1, her pain improves and her diet is 

advanced to a low fat solid diet. Prior to discharge, which of the following 

should be done?

North Carolina Society of Gastroenterology 2024 Annual Meeting

Joint Providership 

A. Stop HCTZ

B. Consult social work for alcohol cessation resources

C. Surgical consultation for cholecystectomy

D. MRCP to rule out choledocholithiasis

E. Send IgG4 subclasses
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A. Stop HCTZ
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CME/MOC Answer: Correct Choice: C

Most common cause of acute 

pancreatitis is gallstones and with 

documented cholelithiasis, patients 

should undergo cholescystectomy 

during this index admission. 

North Carolina Society of Gastroenterology 2024 Annual Meeting

Joint Providership 
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