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Digestive Diseases Facts and Statistics
• Twenty million Americans suffer from chronic digestive diseases.
• Digestive diseases necessitate 25% of all surgical operations.
• Digestive diseases are one of the most prevalent causes of disability in the workforce.
• More Americans are hospitalized with digestive diseases than any other condition.
• Digestive diseases rank third among illnesses in total economic cost in the United States.
• Fourteen million cases of acute digestive diseases are treated in this country each year, 

including one-third of all malignancies and some of the most common acute infections.
• Digestive diseases represent one of the nation's most serious health problems in terms of 

discomfort and pain, personal expenditures for treatment, working hours lost, and 
mortality.
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Background



• Idiopathic, chronic inflammatory disease of the digestive tract
• Most likely caused by an immune system malfunction resulting in an 

atypical immune response
• Diet and stress may aggravate symptoms, but don’t cause the underlying disease
• Hereditary factors may contribute

• Characterized by periods of remission & relapse
• Symptoms vary widely based on location of the inflammation and its 

severity
• IBD is not irritable bowel syndrome (IBS)

What is IBD?





Inflammatory Bowel Disease

Crohn’s Disease (CD)
• Inflammation of the lining of the digestive tract, often spreads deep into 

affected tissues
• Can affect any part of the digestive tract

Ulcerative Colitis (UC)
• Causes long-lasting inflammation and sores 

(ulcers) in the innermost lining of the large 
intestine (colon) and rectum

• Restricted to the colon and rectum

https://www.mayoclinic.org/diseases-conditions/inflammatory-bowel-disease/symptoms-causes/syc-20353315. Accessed 06/27/2018.

https://www.mayoclinic.org/diseases-conditions/inflammatory-bowel-disease/symptoms-causes/syc-20353315


Emergency Department visits from IBD
have grown over 52% the last 12 years.5

Though colonoscopy is the gold standard 
for diagnosing IBD, routine use is not
warranted as it is costly, invasive, and
associated with low but measurable 
morbidity.1

IBD prevalence is expected to increase over 
the next 5 years by 

25%
The CDC currently estimates that over 
3 million people have been diagnosed with 
IBD.

IBD- A Growing Clinical Demand



IBD Disease Burden
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North America
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249 
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Direct Costs
$6.3B Annually2,3

>1M Estimated 
with IBD in U.S.2

Equivalent 
to the 
population of 
Rhode Island

1. Molodecky et al. Gastroenterology. 2012;142:46–54.
2. Kaplan. Nat. Rev. Gastroenterol. Hepatol. 2015; 12:720–727.
3. Kappelman et al. Gastroenterology. 2008. 135(6):1907–1913.



1. History and Physical Exam
2. Lab Testing:  

1. CBC, ESR, CMP, CRP, Iron Studies, Vit B12, Folate, Zinc
2. Stool studies, culture, O&P, C. diff, 
3. Fecal Calprotectin*

3. Endoscopy studies:
1. Colonoscopy
2. Flexible Sigmoidoscopy
3. Upper endoscopy (possible for Crohn’s) if symptoms include nausea and vomiting

4. Imaging studies:
1. CT Scan
2. MRI

Suggested Diagnostic Pathway

Mill J, Lawrence IC. WJG. 2014
Kornbluth A, et al. Am J Gastroenterology. 2010



IBD and Calprotectin

Idiopathic disease
caused by a 
dysregulated immune 
response in the bowel.
The first immune 
cells that respond 
to inflammation are 
mostly neutrophils.6

6.  Menees et al. Am J Gastroenterol. 2015. 110:444–454.
7.  Park et al. Inflamm Bowel Dis. 2017. 23(6): 894–902.



Clinical Guidelines Overview

• Fecal calprotectin should be considered to help differentiate the presence of inflammatory 
bowel disease from irritable bowel syndrome (ACG strong recommendation, moderate level of 
evidence)4

• Fecal calprotectin can be used in patients with UC as a noninvasive marker of disease activity 
and to assess response to therapy and relapse5

• ACG suggests fecal calprotectin as a surrogate for endoscopy when endoscopy is not feasible 
or available to assess for mucosal healing5

Clinical Guidelines

4.  Am J Gastroenterol. 2018;113:481–517.
5.  Am J Gastroenterol. 2019;114:384–413.



• EPI occurs when your pancreas doesn't make enough digestive enzymes, or when 
the enzymes don't work as they should

• Results in the inability to digest food properly, especially fats, proteins and carbs
• Symptoms include a variety of GI issues, which can be quite similar to other GI 

disorders (diarrhea, constipation, stomach pain, etc)

Exocrine Pancreatic Insufficiency (EPI)



Epidemiology and Prevalence

Exocrine pancreatic insufficiency is induced mainly by the 
diseases shown below. 
Up to 25% of patients diagnosed with another GI disorder have had 
their diagnosis changed to EPI.

80–90%1
Cystic Fibrosis

30–50%1
Diabetes

50–65%1
Pancreatic Cancer

30–40%1
Chronic Pancreatitis

11–56%1
Untreated Celiac Disease

~30%1
Inflammatory Bowel Disease

1. Conwell, DL et al. s.l. American Pancreatic Association Practice Guidelines in Chronic Pancreatitis: Evidence-based Report on diagnostic Guidelines. Pancreas. 2014, Vol. 43. 1143–1162. 



• Direct pancreatic function tests: 
• Hormonal stimulation of the pancreas through IV administration of secretin, 

cholecystokinin, or both. The resulting duodenal secretions from the pancreas are collected 
and analyzed for bicarbonate, pH, and lipase -- Invasive. Very sensitive. 

• Not practical to monitor treatment

• Blood and stool tests:
• Serum trypsinogen--non-specific, not sensitive to mild EPI, not commonly used
• Fecal chymotrypsin--sensitivity not great, therapy must be stopped before collection, 

variable stability during transport
• Fecal fat (72 hour collection)—CFA (coefficient of fat absorption), limitation is due to 

patient compliance, amount of time needed for collection, etc.
• Elastase-1*

Testing methods for EPI



Pancreatic elastase 1 (PE1) is a proteolytic enzyme secreted exclusively by the human 
pancreas, and as such, it reflects overall pancreatic exocrine function

Highly stable during passage through the GI tract
5–6 times enriched in the feces compared with pancreatic juices 
Useful as a non-invasive indicator of pancreatic exocrine function

Intended use:  the quantitative determination of fecal pancreatic elastase in human stool 
specimens from adults and children. The test is an aid for diagnosis of exocrine 
pancreatic insufficiency.

Assay results should be used in conjunction with other clinical and laboratory data to 
assist the clinician in making individual patient management decisions. 

*What is Elastase-1?



United European Guidelines 2017

• Considering the overall accepted threshold of 200 µg/g as clinical cut-off, it is assumed 
that the lower the FE -1 concentration results 
the most probably association with EPI whereas high values 
(>500 µg/g) allow the clinician to exclude EPI2

Guidelines

EPI 
classification

Values < 200 µg/g 
indication for EPI

Values > 500 µg/g 
Exclude EPI

• The probability of false positive results due to stool dilution should be considered in 
patients with diarrhea2

2. United European Gastroenterology evidence-based guidelines for the diagnosis and therapy of chronic pancreatitis (HaPanEU). Löhr, Matthias et al. 2017, UEG Journal, p. 153–199.



Calprotectin and Elastase

10-30% of Calprotectin requests are associated with Elastase -1

Automated on either Liaison XL or Liaison XS

Both tests are typically high cost sendout assays

Calprotectin Elastase - 1



Stool extraction steps such as:
• QSET device (see picture) or weight based extraction
• Must occur prior to analysis

Methodology:
• ELISA 
• Chemiluminescent analysis

How to test?
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