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Case 1
• 52 yr F admitted for sudden onset RUQ and epigastric pain, nausea, vomiting
• Vital signs – Pulse: 96/mt; BP: 109/74 mm Hg; RR: 18/mt; O2 sat: 98%; T: 98.8
• Exam: Tenderness RUQ and epigastrium
• Labs: WBC: 9; Hb: 39; BUN/Cr: 11/0.7

AST: 434; ALT: 389; T bil 4.6; Lipase: 494 (N <70)
• USG: gallstones+, thickened GB wall, pericholecystic fluid, CBD 1 cms
• CECT: GB wall thickening, pericholecystic fluid

Peripancreatic inflammatory changes, no necrosis
• MRCP:  Possible sludge/stone in distal CBD

Severity
Work up for etiology

Role of ERCP
Timing of Cholecystectomy

Natural course after recovery



• US

–Yearly incidence ~40-80 per 100,000

–Over 250,000 cases per year 

Gastroenterology 2022;162:122-34

Acute Pancreatitis (AP) incidence is increasing



• Diagnosis (2 out of 3 findings)
• Abdominal pain

• Elevation of serum pancreas enzymes (3 or more times normal)

• Imaging evidence 

• Disease severity
– SIRS, BUN/Cr, Hematocrit

– Organ failure, Necrosis (Revised Atlanta Classification)

Acute Pancreatitis (AP)

Gut 2013;62:102-11 



Acute Interstitial Pancreatitis
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Acute Necrotizing Pancreatitis
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• Gallstones (40-60%)

• Alcohol (20-30%)

• Hypertriglyceridemia

• Medications
• Post-ERCP

• Trauma

• Hypercalcemia

• Post-surgical

• Other: Pancreatic cancer, celiac disease, AIP 

• Idiopathic

First episode AP – etiology

Additional etiologies to consider 
with Recurrent attacks
• Pancreatic ductal 

abnormalities
• Genetic factors
• Other causes



First episode AP – work-up

• Good history
• Liver function tests

– Elevation suggests biliary etiology: PPV of serum ALT of ≥3x is over 90% 
(Am J Gastro 1994;89:1863-9)

• Abdominal Ultrasound
• Serum TG

– Check soon as possible after presentation

• Calcium

• CECT scan
• Celiac panel
• Serum IgG4
• PETH levels

Idiopathic AP or Recurrent AP
• MRI and MRCP w secretin
• Endoscopic ultrasound

• Genetic factors

Pancreatology 2013;13:e1-15 



Clinical scenarios where we encounter HTG-AP

• Poorly controlled Diabetes

• Alcoholic AP 
• Medications (certain)

• Pregnancy (third trimester)
• Familial chylomicronemia

Secondary factors 
Potential model for HTG-related AP 

Severe/Very Severe HTG

Pancreatitis

Other Factors (TBD)

Familial*:

• Combined 

Hyperlipidemia

• HTG

• Dysbetalipoproteinemia

Polygenic HTG

Secondary factors:

• Diabetes

• Alcohol abuse

• Obesity

• Medications

• Pregnancy

*Previously considered as 

monogenic, now 

suggested to also have 

Polygenic inheritance

J Clin Gastroenterol 2014;48:195-203 



HTG increases the severity of AP

• APPRENTICE study (n=1347)

• TG measured in 764 (57%)

– Normal TG: 55%

– Mild HTG: 16%

– Moderate HTG: 23%

– Severe/Very Severe HTG: 6% 

Association of serum TG with Severe AP

Digestion 2021;102:809-13

Odds Ratio 
(95% CI)

p-value

TG level 
Normal (reference)
Mild HTG
Moderate HTG
Severe/Very Severe HTG

1
2.3 (1.3, 4.0)
3.0 (1.9, 5.0)

9.6 (1.8, 52.6)

0.004
<0.001
0.009

Covariates: age, sex, race, BMI, alcohol use, biliary etiology



Tight control of TG reduces AP recurrences

• Kaiser Permanente cohort 
(2006-2013, F/U till 2015)

• AP w TG >=500 mg/dl

• Post discharge TG (n=151):

o Stratified as <200; 200-<500; 
>=500 mg/dl

• Assessed risk of recurrences 
during F/U based on TG control

Dig Dis Sci 2019;64:890-7 



• PONCHO trial (12/2010-8/2013)

• 266 patients

• 28 Dutch hospitals

• Same admission vs. Interval CCY

• Primary outcome
– Composite for mortality vs. 

gallstone-related complications

Early CCY after mild gallstone-related AP 
prevents recurrences

Lancet 2015;386;1261-8



Natural history after AP

14 Nat Rev Gastroenterol Hepatol 2019;16:174-84
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Diabetes (DM) after AP 
is more common than previously recognized

Pre diabetes Diabetes Diabetes on Insulin

Pooled Prevalence: 16% (9-24%) Pooled Prevalence: 23% (16-31) Pooled Prevalence: 15% (9-21%)

Gut 2014; 63:818-31

New onset DM is frequent after AP, irrespective of severity



Prospective cohort study of DM risk after AP

• Auckland City Hosp, NZ

• AP patients (n=152)

– Mean age 51 years

– 50% biliary; 23% alcohol

– 5% necrotizing AP

• Assessment

– PreDM: Hb A1c 5.7-6.4% +/-

FBG 100-125 mg/dl

– DM: Hb A1c ≥6.5% +/-

FBG >=126 mg/dl Predictors of the glycaemia groups

Waist circumference was significantly associated with the

development of moderate-stable glycaemia following AP

in both the unadjusted and adjusted models (Table 4). In

the adjusted model, for every 1 cm increase in waist

circumference, the odds of moderate-stable glycaemia

increased by 6% in comparison with normal-stable gly-

caemia (Table 4). Pancreatitis-related characteristics, lipid

profile, liver panel, and markersof inflammation at the time

of hospitalisation for AP were not significantly associated

with the development of moderate-stable glycaemia in both

the unadjusted and adjusted models (Table 4). Anthropo-

metrics, pancreatitis-related characteristics, lipid profile,

liver panel, and markers of inflammation were not signif-

icantly associated with the development of high-increasing

glycaemia in both the unadjusted and adjusted models

(Table 4).

Discussion

This was the first prospective longitudinal cohort study in

which unselected AP individuals (irrespective of their ae-

tiology and severity) were followed up at structured time

points after hospital discharge (every 6 months) for up to

24 months. New-onset prediabetes/diabetes was observed

in 43% of individuals after an episode of AP. To proac-

tively address issues related to categorisation of individuals

based on dichotomous measures of diabetes and predia-

betes, the individual-based approach was complemented

with the group-based trajectory modelling. Longitudinal

changes in HbA1c from baseline to follow-ups were

mapped and three discrete long-term trajectories were

identified: normal-stable glycaemia, moderate-stable gly-

caemia, and high-increasing glycaemia. This approach

enabled us to disentangle the underlying population

heterogeneity and move beyond a ‘one size fits all’

approach to identify high-risk individuals. This is impor-

tant because ignoring the potential ly different ways in

which NODAP develops over time within an AP individual

may lead to a simpl ified (if not biased) picture of who is at

increased risk of new-onset diabetes and the clinical rele-

vance may be diluted. Importantly, all individuals were

treatment naı̈ve; hence, the reported changes in glycaemia

reflect pure natural course of deranged blood glucose

homeostasis without the confounding effect of glucose-

lowering medications. Nearly 30 parameters routinely

available during hospitalisation for AP were investigated

as possible predictive markers foretelling derangements of

blood glucose metabolism after hospital discharge.

In the near past, blood glucose changes associated with

AP were mainly thought to be transient, with a complete

resolution by the time of hospital discharge or shortly

afterwards [28]. Consequently, an overwhelming majority

of patients were never followed up after an attack of AP

with a view to early detection of new-onset diabetes. In the

present prospective longitudinal study of 152 AP individ-

uals without diabetes, the cumulative incidence of NOPAP

Fig. 2 Cumulative incidence of a new-onset prediabetes and new-

onset diabetes after acute pancreatitis; b new-onset prediabetes after

acute pancreatitis only; c new-onset diabetes after acute pancreatitis

only. Normoglycaemia and undiagnosed prediabetes were determined

based on baseline glycated haemoglobin values. Individuals with

new-onset prediabetes who progressed to diabetes during follow-up

were deemed to have new-onset diabetes only

J Gastroenterol (2020) 55:775–788 781
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Burden of DM related to AP is greater than
CP and pancreatic cancer

Nat Rev Gastroenterol Hepatol 2019;16:174-84



• 2.3 m England residents; years 2005-2016

• PPDM - 1.8% new-onset adult DM

• PPDM had poor glycemic control           
(OR 1.7, 95% CI 1.3-2.2)

Post pancreatitis DM (PPDM) requires more 

frequent Insulin and shows poor control

Diab Care 2017;40:1486-9320

• Nationwide study Denmark 1999-2018

• Earlier and more frequent use of insulin in PPDM
– T2DM 17.8%; PPDM 42.5%; PPDM-A - 33.3%

• Biguanide use ~65% in PPDM

Diab Care 2021;44:2045-52

HR: PPDM: 3.10 (2.96-3.32)
PPDM-A: 2.45 (2.3-2.61)



Type 1 Diabetes in Acute Pancreatitis Consortium (T1DAPC)

Diabetes RElated to 
Acute pancreatitis 

and its Mechanisms 
(DREAM)

Prospective longitudinal 
observational study to 
investigate the incidence, 
etiology, and pathophysiology 
of DM following APStudy Co-chairs

Melena Bellin, MD (University of Minnesota)
Dhiraj Yadav, MD MPH (UPMC)

Phil A. Hart, MD (Ohio State University) 



DREAM: Specific Aims

• Determine the cumulative incidence and clinical characteristics 
associated with the development of DM after ≥1 episodes of AP

• Comprehensively characterize beta cell function and endocrine 
alterations after AP and their relationship with the onset of DM after AP

• Determine the immunologic mechanisms of DM after AP, including the 
contribution of β-cell autoimmunity



DREAM: Study Overview

9/16/2022

Yearly

(for 3 yrs)

12 months 

after AP

3 months 

after AP

AP episode
Enrollment

n=1000

Baseline OGTT 

No extra  

testing at 3 mo

OGTT

OGTT

Baseline   

MMTT

MMTT

MMTT

Baseline  

FSIGTT

FSIGTT

• Metabolic Phenotyping

– OGTT, MMTT, FSIGTT, Incretins

• Imaging features

– Research MRI

• Immunologic studies

– Islet cell antibodies

– RNA Seq, other

• Microbiome studies

– Gut microbiome

• Biorepository

– Future studies



Summary - AP

• Determining the severity of AP is important to anticipate clinical course

• Establishing etiology provides the best chance to prevent recurrences

• Serum triglycerides should be assessed as close to admission as possible

• Patients with mild gallstone related AP should undergo early 
cholecystectomy (preferably during same admission) 

• AP (even mild) increases the risk of subsequent diabetes mellitus



Case 2

• 38 yr. male, PMHx of Bipolar disorder
• 4 episodes of AP between 2016-2018
• Developed chronic pain (20-22 

days/month)
• Takes a lot of Tylenol and Motrin
• Diabetes diagnosed around the time of 

first AP; on high does of Insulin
• Lost ~50 lbs, has clinical symptoms 

suggesting steatorrhea
• Never a heavy drinker; smokes 1-1.5 

packs of cigarettes a day
• PRSS1, SPINK1 and CFTR testing neg.

Pain management
Sequelae of CP



CP has a profound effect on QOL (SF-12)
NAPS2 study (CP=1024)

A: 50 y male, non-smoker, no pain, disability/unemployment, comorbidities
B: Patient in A with constant pain
C: Patient in B who is a current smoker
D: Patient in C with disability/unemployment  

Am J Gastroenterol 2017;112:1457-65

General population 
(mean score)



Self-reported pain experience in patients with CP 
NAPS2 study (n=518)
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Clin Gastroenterol Hepatol 2015;13:552-60

Narcotic use: 
~50%



Natural course of pain in patients with CP 
Dutch cohort (n=905)

Gut 2020;70:1724-33

Median f/u 47 months



Approach to pain management in CP

Am J Gastroenterol 2018;113:1108-10



Pain relief in the ESCAPE trial

• 30 Dutch hospitals; enrollment 2011-2016

• Eligibility: CP, dilated MPD, recently started on         
opioids (strong <2 mo.; weak <6 mo.)

• Follow-up 18 mo.

• Outcome: pain integrated over 18 mo. 

Pain relief Surgery (n=44) Endoscopy(n=44)

Complete* 12/40 (35%) 8/40 (20%)

Partial^ 11/40 (23%) 8/40 (20%)

Average 44% 30%

Izbicki pain score (0-100): Pain frequency; pain intensity; medication 
use; disease-related disability to work
*score <10; ^score >10 but decreased >50% from baseline

JAMA 2020;323:237-47



Pancreatic Quantitative Sensory testing (P-QST) 
Phenotyping patients with CP to assess treatment response  

Pin-Prick 
Simulator

Pressure Algometer Ice Water Bath

Temporal 
Summation

Pressure Detection/ 
Tolerance

Conditioned Pain 
Modulation



P-QST phenotypes
(n=179; pain=141; no pain=19; silent CP=19)

Pancreatology 2020;20:25-34
Clin Gastroenterol Hepatol 2022;20:153-61
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PROCEED Study
Longitudinal Observational Study of CP in adults

Group Subgroup Follow-up Sample size Outcomes

Normal Volunteers No 250 None

Chronic abdominal 

pain 
Yes

Indeterminate CP Yes

AP Yes

RAP Yes

CP Definite CP Yes 660

DM, EPI, PDAC, 

panc.-related 

outcomes

Pancreatitis

CP; panc.-related 

outcomes

Controls

Suspected CP 660

250

Pancreas 2018;47:1229-38

Study Co-chairs
Dhiraj Yadav, MD MPH (UPMC)

Darwin Conwell, MD MSc (University of Kentucky) 
Liang Li, PhD (Lead Statistician; MD Anderson)



Impact of CP pain on Physical, Mental and Social Health
PROMIS GH and PROMIS 29

DDW 2022

Chronic 
Pancreatitis 

(n=488)

No Pain (16%)
Mild-Moderate 

Pain (25%)

Intermittent 
Pain (68%)

Constant Pain 
(32%)

Severe Pain 
(59%)

Intermittent 
Pain (34%)

Constant Pain 
(64%)

Controls

No Pain

Mild-Mod Pain
Intermittent Pain 

Severe Pain

Constant Pain

QOL



• Odds Ratios:

–CP vs. controls (9.19 - 19.36; p<0.05)

–CP patients

•No pain vs. Mild-Moderate Pain or Intermittent Pain = NS

•No pain vs. Severe pain (2.11 – 4.74; p<0.05)

•No pain vs. Constant Pain (2.79 – 5.38; p<0.05)

High prevalence of clinically-relevant 
comorbid conditions in CP (PROCEED Study)

Moderate-Severe symptoms based on T-scores for specific PROMIS 29 items:
• Depression, Anxiety, Sleep Disturbance: T>60
• Low Physical Function: T<40

DDW 2022



Aims
• To refine an existing internet-delivered pain 

self-management program for use in adult 
CP patients

• To conduct a pilot RCT of the refined CBT 
program vs. wait-list control in adult CP 
patients to evaluate feasibility and 
acceptability

• To generate pilot data regarding effects of 
internet-delivered CBT on pain, pain 
interference, and QOL in   adult CP patients

Clin Transl Gastroenterol 2021

IMPACT Study: CBT in adults with painful CP
Ancillary Study of the CPDPC

Participating sites

• Indiana University

• Ohio State University

• Mayo Clinic

• UPMC

• Social media recruitment.      
(National Pancreas Foundation)

• Facebook, Twitter, Instagram, 
NPF Website and newsletters



• Feasibility
• Overall recruitment/enrollment rate = 53%
• Trial retention excellent – 90% completed both follow-ups
• Engagement with the intervention was good: 64% completed all 5 lessons 

(M = 4.1, SD = 1.4)
• 57% completed at least 6 out of 8 telephone coaching calls (M = 5.3, SD = 

2.3, range = 1-8)

• Acceptability
• 80% rated the course as highly acceptability
• Positive Qualitative reviews

Clin Transl Gastroenterol 2021

IMPACT Study: CBT in adults with painful CP
Total (n=30); CBT (n=14); Waitlist controls (n=16)     
Primary outcomes: Feasibility and Acceptability



IMPACT Study: CBT in adults with painful CP
Total (n=30); CBT (n=14); Waitlist controls (n=16) 

Primary efficacy analyses

• Internet CBT vs. wait-list group
• Significantly greater reductions 

on pain interference at 3-month 
follow-up; large effect size

• Greater reductions in pain 
intensity (trends for significance); 
moderate to large effect sizes

• Greater improvement in PANQOLI 
total score at post-treatment 
(trend for significance); moderate 
effect size

0%
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40%
50%
60%
70%

30% or > Improvement in Pain
Intensity or Pain Interference

50% or > Improvement in Pain
Intensity or Pain Interference

Internet CBT WL Control

Clin Transl Gastroenterol 2021



• Multidisciplinary team
• Pain management
• Psychological and 

behavioral assessment; 
tailored intervention 

• Patient education

Pain management in CP
Considerations going forward

• Identify predictors of 
successful invasive therapy

Am J Gastroenterol 2018



Clin Gastroenterol Hepatol 2022;20:2005-13

High prevalence of Osteopathy in CP
PROCEED Study

Fractures (Osteopathy Yes vs. No)
• Traumatic: 40% vs. 26.4%
• Spontaneous: 3.9% vs. 0%



Clin Gastroenterol Hepatol 2022;20:2005-13

High prevalence of Osteopathy in CP
PROCEED Study
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Testing and treatment with PERT 
in CP patients

%

• Nationally representative Health 
insurance claims data (PharMetrics)

• >80 US Health Plans; 48.6 million 
enrollees

• Years 2001-2013

• CP patients (n = 37,061)

• Evaluated:

• Exocrine Pancreatic Insufficiency

• PERT use

• Appropriate dosing (≥120,000 lipase 
units per day)

Alim Pharmacol Ther 2020;51:958-67

Pancreatic Enzyme Replacement Therapy (PERT) in CP
Underutilized and Underdosed



Summary - CP

• Response to currently available therapies for pain is suboptimal 

• QST is a promising tool to predict which CP patients with pain are likely 
to respond to invasive therapies

• CP patients have a high prevalence of:

–Psychologic comorbidities

–Osteopathy

• Oral PERT is often underutilized and underdosed 


