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Abstract: Hereditary pancreatitis (HP) is a rare cause of acute, recurrent acute, and chronic 

pancreatitis. It may present similarly to other causes of acute and chronic pancreatitis, and often 

there has been a protracted evaluation prior to the diagnosis of HP. Since it was first described in 

1952, multiple genetic defects that affect the action of digestive enzymes in the pancreas have 

been implicated. The most common mutations involve the PRSS1, CFTR, SPINK1, and CTRC 

genes. New mutations in these genes and previously unrecognized mutations in other genes 

are being discovered due to the increasing use of next-generation genomic sequencing. While 

the inheritance pathways of these genetic mutations may be variable and complex, sometimes 

involving coinheritance of other mutations, the clinical presentation of patients tends to be 

similar. Interactions with environmental triggers often play a role. Patients tend to present at 

an early age (prior to the second decade of life) and have a significantly increased risk for the 

development of pancreatic adenocarcinoma. Patients with HP may develop sequelae of chronic 

pancreatitis such as strictures and fluid collections as well as exocrine and endocrine insufficiency. 

Management of patients with HP involves avoidance of environmental triggers, surveillance 

for pancreatic adenocarcinoma, medical therapy for endocrine and exocrine insufficiency, pain 

management, and endoscopic or surgical treatment for complications. Care for affected patients 

should be individualized, with an emphasis on early diagnosis and multidisciplinary involvement 

to develop a comprehensive treatment strategy.

Keywords: pancreatic cancer, chronic pancreatitis, idiopathic pancreatitis, pancreatitis, familial 

pancreatitis, genetic mutations

Introduction
Hereditary pancreatitis (HP) is a rare cause of acute, recurrent acute, and chronic pancre-

atitis. It may present similarly to other causes of pancreatitis, such as alcohol, gallstones, 

autoimmune causes, anatomic variants, such as pancreas divisum, or hypertriglyceridemia. 

The pathway to the diagnosis of HP is often protracted, and many patients have been 

characterized as idiopathic before the detection and diagnosis of HP. HP can now be 

characterized with increasing specificity due to the increasing availability of testing for 

inherited genetic mutations. In the proper clinical scenario, patients with these genetic 

mutations are considered to have HP. In the absence of a detected mutation, HP may also 

be considered if the family history is suggestive of an inherited condition. More specifi-

cally, it has been suggested that the diagnosis of HP can be made without genetic testing 

if the patient has both a personal history of pancreatitis and recurrent acute or chronic 

pancreatitis diagnosed in two first-degree relatives or in three or more second-degree rela-
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tives, spanning at least two generations.1 Compared to the other 

causes of pancreatitis, HP has several unique features, includ-

ing early onset of disease, as well as a significantly increased 

risk for pancreatic cancer. An overview of HP, including the 

most recent perspectives and updates, is reviewed.

History
In 1952, the pedigree of a family with four members diag-

nosed with chronic relapsing pancreatitis and two additional 

members with likely disease was outlined.2 These six family 

members spanned three generations, had the early onset of 

pancreatitis at or before the third decade of life, and expe-

rienced similar symptoms and sequelae in an autosomal 

dominant pattern. This was the first description of HP in the 

literature. In 1971, HP was defined as 

inflammation of the pancreas, usually recurrent from child-

hood, with unusual prevalence among blood-related groups 

of persons in accordance with Mendelian laws.3

Over the next several decades, 100 additional families 

with multiple generations of individuals diagnosed with HP 

were cited in the literature.4–10 In 1996, a genome segregation 

analysis of a large family with 47 individuals affected with HP 

was performed, identifying several chromosomal markers on 

the long arm of chromosome 711; this was the first step toward 

the discovery of an HP gene. This work was confirmed by two 

independent groups,12,13 and shortly thereafter, the first genetic 

defect leading to HP was identified. This defect involved an 

arginine to histidine substitution in codon 122 of the cationic 

trypsinogen serine protease 1 gene, or the R122H mutation of 

PRSS1.14 Subsequently, numerous genetic mutations both on 

the PRSS1 gene and on several other genes have been identi-

fied as etiologic factors in the development of HP.

Epidemiology
Chronic pancreatitis is a disease with both a high morbid-

ity and cost burden. The United States National Institutes 

of Health Database Studies identified chronic pancreatitis 

as the seventh most common digestive disease diagnosis in 

hospitalized patients, with health care utilization costs upward 

of 3 billion dollars.15 Chronic pancreatitis is thought to occur 

in 5–14/100,000 people in the United States with an annual 

prevalence of 50/100,000 people.16 Recently, the North Ameri-

can Pancreatitis Trial 2 identified alcohol as the most common 

etiologic factor in chronic pancreatitis, noting that 44.5% of 

cases were caused by alcohol use; of the “nonalcohol” eti-

ologies, genetic factors accounted for ~8.7% of cases.17 The 

estimated prevalence of HP is 0.3/100,000 people in France, 

0.125/100,000 people in Germany, and 0.57/100,000 people 

in Denmark.18,19 The worldwide prevalence has not been 

estimated in the literature. However, these numbers likely 

underrepresent the true prevalence of HP due to infrequent 

testing outside of specialty centers. In 2015, in children previ-

ously diagnosed with idiopathic acute, recurrent acute, and 

chronic pancreatitis, 33%, 45.4%, and 54.4%, respectively, 

were associated with a genetic etiology.20 HP is one of the main 

causes of pancreatitis in childhood. A population-based study 

identified the mean age at diagnosis of chronic pancreatitis 

due to nonalcohol etiologies to be 64 years.21 However, it 

has been determined that the median age at diagnosis of HP 

ranges from 5 years to 19 years, with progression to chronic 

pancreatitis usually within the first 2 decades of life.19,22

Clinical features
HP can present initially as recurrent acute pancreatitis 

with pancreatic inflammation, manifested by the sudden 

onset of abdominal pain, nausea, and vomiting. The pain 

may be postprandial and located in the epigastric region, 

with radiation to the back. There is no published data on 

the frequency with which bouts of pancreatitis occur in 

HP. Over time, as the number of recurrences increase, the 

pancreas is thought to sustain more parenchymal damage 

and duct distortion (Figure 1). Manifestations of chronic 

pancreatitis such as fibrosis, parenchymal calcification, 

A

C

B

Figure 1 Radiographic findings in hereditary pancreatitis.
Notes: (A) Endoscopic retrograde cholangiopancreatography in a 15-year-old 
patient with hereditary pancreatitis due to a SPINK1 gene mutation demonstrating a 
tortuous and ectatic pancreatic duct. Balloon dilation is being performed on a severe 
stricture at the insertion. (B) Endoscopic retrograde cholangiopancreatography in 
a 7-year-old patient with hereditary pancreatitis due to a PRSS1 gene mutation 
demonstrating a markedly ectatic, irregular pancreatic duct with side branch 
ductal dilatation. (C) Magnetic resonance cholangiopancreatography in a 43-year-
old patient with a CFTR gene mutation demonstrating an enlarged and tortuous 
pancreatic duct with filling defect at the tail.
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ductal stricture, and peripancreatic fluid collections may 

develop. These morphologic changes can lead to clinical 

complications such as biliary obstruction, pancreatic duct 

stone formation, malabsorption, and steatorrhea due to 

pancreatic exocrine insufficiency, as well as diabetes mel-

litus due to pancreatic endocrine insufficiency. Weight 

loss, chronic pain, frequent hospitalizations, and contact 

with the medical system due to these complications are 

common.23 There have been two major studies that have 

attempted to characterize the clinical features of HP that 

may present during the natural history of the disease. In 

2004, 418 patients with HP across multiple countries were 

characterized, and in 2009, 200 French patients with HP 

were evaluated. Epigastric pain was found in 83% of the 

patients, pseudocysts in 23%, calcifications in 61%, pan-

creatic exocrine insufficiency in 35%–37%, and diabetes 

mellitus in 26%–32%.1,19 Of the patients who developed 

diabetes mellitus, 60% were insulin dependent.19

While these symptoms of HP are similar to those caused 

by other types of acute and chronic pancreatitis, there are 

several distinguishing features. As noted previously, HP tends 

to have an earlier age of onset, often in the first 2 decades of 

life. Patients with a maternal inheritance pattern tend to have 

an earlier age of onset of disease than those with a paternal 

inheritance pattern (9 years of age vs 14 years of age),19 as do 

patients with the R122H mutation of the PRSS1 gene as com-

pared to patients with HP caused by other genetic mutations.1 

The early age of onset of this disease may lead to unique 

challenges for the patients and their families. The protracted 

course of the disease starting in childhood also may carry 

extended psychological and financial burdens as compared to 

adult-onset disease. Additionally, while the time to develop 

exocrine and endocrine failure did not differ between patients 

with HP and patients with “mutation-negative” pancreatitis, 

the cumulative risk of exocrine insufficiency and diabetes 

is higher in HP than in other forms of pancreatitis (60.2% 

and 68.6%, respectively).1 Patients with HP also have a 

significantly increased risk of developing pancreatic cancer 

compared to the average population. The EUROPAC trial 

found a standardized incidence ratio (SIR) of 67,1 whereas 

the French cohort calculated the SIR of pancreatic cancer 

in HP to be 87.19

Genetic features
In the case of HP, the symptoms described earlier are thought 

to be the results of genetic mutations that cause an imbalance 

of naturally secreted proteases and their inhibitors, leading 

to autodigestion of the pancreatic parenchyma. Since the 

first mutation identified in 1996,14 numerous genetic defects 

have been discovered and the inheritance patterns of HP 

have been described. These mutations have a variable but 

typically high penetrance. The most common inheritance 

pattern of HP is the autosomal dominant pattern, where 

acquisition of a single abnormal parental gene leads to the 

phenotype of HP. This pattern is most often associated with 

the PRSS1 gene mutations. Rarely, other mutations leading 

to HP are inherited in an autosomal dominant pattern. In 

2009, a pedigree analysis of a Polish family with 14 family 

members over four generations diagnosed with HP found 

that these family members had a new and unidentified muta-

tion with 80% penetrance, for which genetic locus analysis 

is underway.24 A whole exome sequencing technique in 

individuals with HP identified a new one-base deletion in 

exon 1 of the serine protease inhibitor Kazal type 1 gene 

(SPINK1 c.27delC) that is also transmitted in an autosomal 

dominant fashion.25 Autosomal recessive HP, in which two 

mutated parental genes are needed for the development of 

symptomatic HP, is a less common inheritance pattern. HP 

due to mutations in the cystic fibrosis gene, as well as some 

of the mutations in SPINK1, is inherited in this manner. 

The final inheritance pattern that has been described in the 

literature is a complex type, in which environmental factors 

in addition to a genetic abnormality, or a combination of 

genetic mutations, are necessary for the patient to develop 

the clinical presentation of HP. For instance, coinheritance 

of a rare variant of the cystic fibrosis gene (CFTR p.R75Q) 

and SPINK1 genetic variants were described in 2010 leading 

to an increased incidence of HP. If the cystic fibrosis variant 

was inherited alone, however, a normal phenotype resulted 

without evidence of pancreatitis.26

PRSS1
Up to 80% of patients with HP have been found to have a 

mutation in the PRSS1 gene.19,23,27–29 PRSS1 encodes cationic 

trypsin, the most abundant isoform of trypsin secreted by the 

pancreas. The role of cationic trypsin is to convert inactive 

pancreatic zymogens secreted by the pancreas into active 

digestive enzymes in the duodenum when stimulated by 

food exposure. Trypsinogen is the inactive form of trypsin. 

Premature conversion of trypsinogen to trypsin leads to pre-

mature activation of these digestive enzymes before excretion 

from the pancreas, which in turn leads to autodigestion of the 

parenchyma, leading to the inflammation and damage that 

manifest clinically as pancreatitis. There are multiple physi-

ologic defense mechanisms that guard against the premature 

conversion of trypsinogen to trypsin. Genetic mutations in the 
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PRSS1 gene may interfere with these defense mechanisms, 

ultimately leading to clinical pancreatitis.

Over 20 mutations in PRSS1 that are associated with HP 

have been described,14,30–38 and more continue to be discov-

ered. Almost all these mutations are located in areas of the 

PRSS1 gene that encode the two main regulatory regions 

of trypsin, one of which controls activation of trypsinogen 

into trypsin and the other that regulates destruction of acti-

vated trypsin. The three most common mutations on PRSS1 

include the R122H mutation (78% of mutations, with a 

penetrance of 80%), the N29I mutation (12% of mutations, 

with a penetrance of 93%),19,39 and the A16V mutation (the 

third most common mutation, with a penetrance of 43%).35 

The R122H mutation is a gain-of-function mutation that 

affects the destruction regulatory site; this mutation prevents 

autolysis of trypsin, leading to increased trypsin stability and 

high trypsin levels in the pancreas, allowing more digestive 

enzyme activation and autodigestion of the pancreas.34 The 

N29I mutation works at the other regulatory site, leading to 

increased and inappropriate autoactivation of trypsin, also 

leading to high trypsin levels and increased autodigestion of 

the pancreas.33 Thus, HP caused by either R122H or N29I 

PRSS1 mutations may have a similar clinical presentation. 

There were no differences in the clinical presentation of 27 

patients with HP caused by the R122H or N291 mutations. 

Additionally, most patients with these mutations had mild 

disease.40 The mechanism of action of the A16V mutation is 

not as well understood. It is known that this mutation leads 

to an abnormal amino acid in the cleavage site of the mature 

trypsinogen protein31; however, despite this mutation, the 

trypsinogen protein is secreted in its normal amount and 

form.32 There is evidence that the A16V mutation increases 

the secretion of the chymotrypsin C (CTRC) protein, which 

leads to a fourfold increase in trypsin activation.41 This sug-

gests that the A16V mutation is inherited in a complex pattern 

and may require coinheritance of other mutations to cause 

clinical pancreatitis, as compared to the autosomal dominant 

R122H and N291 mutations.

SPINK1
Another gene that has been found to cause HP is SPINK1. 

This gene encodes an acute-phase protein that is a trypsin 

inhibitor expressed in pancreatic acinar cells whose role is 

to inhibit activation of digestive enzymes by prematurely 

converted trypsin and to prevent autodigestion of the pan-

creatic parenchyma. Thus, loss-of-function mutations in 

SPINK1 lead to decreased levels of the inhibitor protein 

and cause an increased susceptibility to pancreatitis.27,42 

The most common SPINK1 mutations associated with HP 

are the N34S mutation, the P55S mutation (more com-

mon in Europe and the US), and the IVS3 + 2TC mutation 

(more common in Asia).43 While these SPINK1 mutations 

may be directly associated with the development of HP in a 

minority of cases,44 their presence may increase the risk of 

pancreatitis by up to 23%.45–47 It is thought that few SPINK1 

mutations directly associated with the development of HP 

are inherited in an autosomal recessive pattern,46 though 

at least one SPINK1 mutation (SPINK1 c.27delC) may be 

inherited in an autosomal dominant pattern.25 When they are 

inherited in a heterozygous form, as is the case the majority 

of the time, the phenotypic expression of pancreatitis may 

require interactions with other inherited genetic mutations 

and/or environmental factors to cause HP.44,46,48–50 Therefore, 

SPINK1 mutations are often considered disease-modifying 

mutations.

CFTR
Mutations in the cystic fibrosis transmembrane conductance 

regulator gene (CFTR) are also associated with the devel-

opment of HP. The CFTR protein is involved in sodium, 

chloride, and bicarbonate transport across epithelial surfaces 

in the respiratory system, sweat glands, gallbladder, and 

pancreas. Cystic fibrosis is a multisystem disease caused by 

the CFTR mutations, manifested by thickened and excessive 

secretions, causing poor mucociliary clearance and subse-

quent lung disease and infection. It can also cause decreased 

insulin and digestive enzyme secretion due to low pancreatic 

fluid volumes, as well as increased acidity of the pancreatic 

lumen causing precipitation of proteins that obstruct the 

pancreatic ducts. This combination of pancreatic abnormali-

ties ultimately results in diabetes mellitus, found in >50% 

of patients with cystic fibrosis over the age of 30 years,51 as 

well as pancreatic exocrine insufficiency, which is found in 

~85%–95% of patients with cystic fibrosis. In the remaining 

cystic fibrosis patients with enough intact pancreatic paren-

chyma, it has been estimated that 10%–20% may experience 

pancreatitis. Thus, ~1.5% of all patients with cystic fibrosis 

may experience pancreatitis at some point in their lives.52,53 

Pancreatitis caused by CFTR mutations can also occur inde-

pendently of the cystic fibrosis syndrome.52,54

Over 2,000 CFTR mutations have been identified. An 

autosomal recessive inheritance of severe homozygous 

mutations, such as F508-delta/F508-delta, results in the 

typical multisystem cystic fibrosis phenotype that most 

often includes early-onset pancreatic insufficiency. Patients 

with this type of inheritance rarely develop recurrent acute 
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pancreatitis in the form of HP.55 Conversely, inheritance of 

one of the mild variants of CFTR, such as the R75Q mutation, 

is associated with a more limited cystic fibrosis syndrome 

and a greater incidence of pancreatitis. In 2005, the presence 

of the R75Q mutation was associated with a 40- to 80-fold 

increased risk of developing pancreatitis as compared to the 

general population.56 Additionally, nine CFTR mutations 

associated with a deficiency in bicarbonate conductance 

(known as CFTR–BD mutations) were identified carrying 

a risk of acute and chronic pancreatitis in the setting of an 

otherwise mild cystic fibrosis syndrome.57 Finally, some 

CFTR mutations can be inherited in a complex-type pattern. 

When a patient is heterozygous with, for example, one CFTR 

mutation and an additional genetic mutation, such as SPINK1 

or CTRC, the risk of pancreatitis is increased.26,58

CTRC
CTRC is a protease secreted by pancreatic acinar cells that 

has also been found to degrade trypsin and trypsinogen.41 

This action is an example of another protective mechanism 

to prevent trypsin’s activation of digestive enzymes and 

autodigestion of the pancreas leading to pancreatitis. Muta-

tions of CTRC cause loss of function by several mechanisms, 

including reduced CTRC secretion and increased CTRC 

degradation by trypsin, as well as a catalytic defect within 

the CTRC protein.59–61 Numerous CTRC mutations and four 

pathogenic variants that act by the above-mentioned mecha-

nisms, including A73T, V235I, R253W, and K247_R254del, 

have been characterized. Ten other CTRC mutations were 

identified that were potentially pathogenic.60 Just as with 

SPINK1 mutations, CTRC mutations may not be causative 

of HP but may confer an increased risk via interactions with 

SPINK1 or CFTR gene mutations or with environmental fac-

tors.60 There have been several studies that investigated the 

frequency and effect size of CTRC mutations in patients with 

chronic pancreatitis in Europe, India, and Asia. It appears 

that these mutations are not very common in patients with 

HP (1%–3%) but have a significant effect size, conferring a 

four- to eightfold increased risk of developing HP.58–63

Others genetic mutations and copy 
number variants
There are several less well-studied genes that when mutated 

are believed to cause HP.64 One of these genes is cathepsin B 

(CTSB), which is thought to prematurely activate trypsinogen 

when mutated. In 2006, one study suggested that CTSB muta-

tions, assisted by SPINK1 mutations, led to the development 

of pancreatitis65; however, another study a year later failed 

to confirm the association.66 CASR, or the calcium-sensing 

receptor gene, plays a critical role in maintaining calcium 

homeostasis and trypsinogen and trypsin stability. Several 

studies indicate that mutations in this gene predispose a 

patient to pancreatitis by a complex inheritance pattern.67,68 

Additionally, a high-risk mutation in the claudin-2 (CLDN-2) 

locus on the X chromosome was found to be highly associ-

ated with an increased risk for recurrent acute pancreatitis 

in a genome-wide susceptibility study.69 Due to its location 

on the X-chromosome, mutations in CLDN-2 appear to be 

inherited in an autosomal dominant fashion in men and in 

an autosomal recessive pattern in women.69–71 Another high-

risk genetic defect has been found in the carboxypeptidase 

A1 (CPA1), which may confer increased risk of developing 

pancreatitis due to misfolding of the trypsin protein.72 Finally, 

recent studies have also investigated the relationship of copy 

number variants of known genes and their association with 

the development of HP. Several exons on the PRSS1 gene, 

as well as two exons on PRSS2 (which codes for anionic 

trypsinogen, a protein with functions similar to cationic 

trypsinogen), were found to be duplicated in patients with 

HP, causing gain-of-function mutations that increase the 

amount of trypsinogen produced.73 Two copy number gene 

mutations in SPINK1 associated with loss of function in a 

trypsin inhibitor were also described.74

As more genetic mutations associated with HP are discov-

ered, the Chronic Pancreatitis Genetics Risk Factors Database 

is updated with these new variants. It includes an updated 

and comprehensive list of all known genetic mutations, both 

pathologic and nonpathologic, in the most common genes 

associated with HP.75

Pancreatic cancer
Regardless of the genetic mutation, HP of any etiology con-

fers a greatly increased risk of pancreatic cancer. Overall, 

however, HP accounts for a small percentage of cases of 

pancreatic cancer. In 1997, the observed and expected rates 

of pancreatic cancer in 246 patients with HP from multiple 

countries were reviewed. The SIR of pancreatic cancer in 

patients with HP was 53. The cumulative risk of pancreatic 

cancer until the age of 70 years was 40% but was relatively 

low prior to the age of 50 years. The risk increases several 

decades after the initial presentation and appears to be equal 

in both men and women.76 These findings were confirmed in 

subsequent studies; however, the SIR of pancreatic cancer in 

other study populations was higher, at 87.1,19

Environmental factors also increase the risk of pancreatic 

cancer in patients with HP. Smoking tobacco and a history 
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of diabetes mellitus conferred the greatest additional risk 

of developing pancreatic cancer.19 While smoking increases 

the risk of pancreatic cancer in patients with HP by the same 

proportion as it does in the general population (approximately 

doubling the risk), it appears that patients with HP who 

smoke develop pancreatic cancer ~20 years earlier than their 

equivalents in the general population.77

The significantly increased risk of pancreatic cancer with 

an HP diagnosis has led to recommendations for pancreatic 

cancer screening, despite a lack of data regarding screening 

or prospective trials. In 2001, the first set of guidelines was 

published based on expert consensus from the Third Interna-

tional Symposium on Inherited Diseases of the Pancreas78; in 

2007, the updated recommendations from the Fourth Interna-

tional Symposium were published. This panel recommended 

screening for pancreatic cancer in patients with HP on a 1- to 

3-year basis, starting at age 40–45  years, or 10–15  years 

prior to the earliest age of onset of pancreatic cancer in the 

family.79 In February 2015, the American College of Gastro-

enterology published clinical guidelines on genetic testing 

and management of patients with hereditary gastrointestinal 

cancer syndromes. These guidelines included recommenda-

tions for patients who are at risk for developing hereditary 

pancreatic adenocarcinoma, including patients with HP. 

The recommendations were: 1) surveillance for pancreatic 

adenocarcinoma should be of individuals who are known 

mutation carriers of hereditary syndromes associated with 

increased risk of pancreatic cancer and should be performed 

in experienced centers using a multidisciplinary approach 

and under research conditions; 2) surveillance should be 

performed with endoscopic ultrasound and/or pancreatic 

magnetic resonance imaging, starting at age 50  years, or 

10 years younger than the earliest age of pancreatic cancer 

in the family; 3) cystic lesions of the pancreas identified dur-

ing surveillance require evaluation by centers experienced 

in the care of these high-risk individuals, and the decision 

for surgical intervention should be individualized and made 

by a multidisciplinary team assessment.80 Surgical resection 

must be carefully evaluated in this cohort, as patients may 

be more prone to complications such as pancreatic insuf-

ficiency (Table 1).81

Diagnostic evaluation
The workup for HP typically involves a detailed personal 

history to look for the clinical symptoms, an extended family 

history to identify possible inheritance patterns, and radio-

graphic imaging to evaluate for signs of acute or chronic pan-

creatitis. Diagnostic endoscopic procedures with endoscopic 

ultrasound and endoscopic retrograde cholangiopancreatog-

raphy (ERCP) may be helpful in understanding the patient’s 

pancreatobiliary anatomy as well as in evaluating or treating 

complications of chronic pancreatitis.23 HP patients have 

often been initially misdiagnosed with idiopathic pancreatitis. 

For those patients who are symptomatic and in whom HP is 

suspected, genetic testing for the most common etiologic 

mutations, including on the PRSS1, CFTR, SPINK1, and 

CTRC genes, is available. Table 2 lists the criteria that should 

be considered in the decision to offer genetic testing.23,82,83 It 

is recommended that genetic testing be performed with the 

assistance of a genetic counselor or an experienced provider 

who can assist with the interpretation of the results and 

provide family and social support.84 For predictive testing 

of asymptomatic patients, genetic testing can be helpful in 

the setting of suspected inheritance of autosomal dominant 

or recessive mutations, such as PRSS1 or CFTR. A negative 

Table 1 American College of Gastroenterology criteria for 
surveillance of hereditary pancreatic cancer

Surveillance of individuals with a genetic predisposition for 
pancreatic adenocarcinoma

Should be performed in experienced centers utilizing a multidisciplinary 
approach and under research conditions. These individuals should 
be known mutation carriers from hereditary syndromes associated 
with increased risk of pancreatic cancer (Peutz–Jeghers, HP, […]) or 
members of familial pancreatic cancer kindreds with a pancreatic cancer 
affected first-degree relative […]
Survey with EUS and/or MRI of the pancreas annually starting at age 
50 years, or 10 years younger than the earliest age of pancreatic cancer 
in the family […]
Because of the increased risk for pancreatic cancer when compared 
with a pancreatic cyst in the sporadic setting, cystic lesions of the 
pancreas detected during surveillance of a hereditary pancreatic 
cancer‑prone family member require evaluation by centers experienced 
in the care of these high-risk individuals. Determining when surgery is 
required for pancreatic lesions is difficult and is best individualized after 
multidisciplinary assessment

Note: Adapted by permission from Macmillan Publishers Ltd: Am J Gastroenterol,80 
copyright (2015).
Abbreviations: HP, hereditary pancreatitis; EUS, endoscopic ultrasound; MRI, 
magnetic resonance imaging.

Table 2 Criteria for genetic testing for HP

Criteria for genetic testing for HP

Consider when patients meet one or more of the following criteria:
A family history of idiopathic chronic pancreatitis, recurrent acute 
pancreatitis, or childhood pancreatitis
Relatives with known mutations associated with HP
Unexplained pancreatitis in a child
Idiopathic chronic pancreatitis in patients <25 years old
Recurrent acute pancreatitis of uncertain etiology
Patients who are eligible for enrollment in approved research trials

Note: Reproduced from Patel MR, Eppolito AL, Willingham FF. Hereditary 
pancreatitis for the endoscopist. Therap Adv Gastroenterol. 2013;6(2):169–179.23

Abbreviation: HP, hereditary pancreatitis.
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test in a patient with a family history of HP with a known 

mutation essentially rules out the diagnosis. Alternatively, a 

positive test in that setting is thought to confer an 80% risk 

of developing HP in the patient’s lifetime.85 The decision to 

test asymptomatic patients under the age of 16 years should 

be individualized.82,84

Treatment
Patients with HP should be managed in the same way as 

patients who present with pancreatitis of other etiologies. 

Preventative measures, medical management, and endo-

scopic and surgical interventions may all be appropriate for 

a patient with HP.

Prevention
In the setting of a genetic mutation associated with HP, there 

are no clearly established methods of preventing develop-

ment or progression of disease. Surveillance for pancreatic 

adenocarcinoma, as discussed previously, is required given 

the increased risk. An equally important preventative inter-

vention involves advising the patients and their families to 

avoid environmental triggers that are known to exacerbate 

and worsen pancreatitis and are thought to be involved in the 

complex-type inheritance of HP. Smoking tobacco should 

be avoided, as it is known to increase the risk for pancreatic 

cancer by twofold.77 Alcohol use is another known cofactor 

for the development of pancreatitis and should be avoided, 

as no safe amount of alcohol use has been documented. 

Though harder to control, dietary fat and emotional stress 

are considered triggers and should also be avoided.19 Finally, 

the risk and benefit of the use of medications that have been 

associated with drug-induced pancreatitis (eg, ACE inhibi-

tors, HMG co-A reductase inhibitors, and selective serotonin 

reuptake inhibitors)86 should be individualized to the patient.

Medical management
It is thought that medical management of pancreatitis should 

be delivered in a step-up approach, first with avoidance of 

triggers and dietary modification, then with exogenous pan-

creatic enzyme replacement, and finally with pain control.23 

Pancreatitis-related pain in some patients has been shown 

to respond to pancreatic enzyme replacement87 and possibly 

with supplementation of antioxidants.88 The central nervous 

system and pain processing system have been implicated 

as a mechanism of pancreatitis-related pain,89 so the use 

of tricyclic antidepressants or gabapentin may be helpful. 

Additionally, while nonsteroidal anti-inflammatory agents 

are preferred over opioid analgesics for pain relief, they may 

be contraindicated due to the patient’s comorbidities or not 

tolerated due to side effects. If opioid analgesics are to be 

prescribed, long-acting formulations are preferred over short 

or intermediate acting forms.23 Amlodipine, octreotide, and 

somatostatin have shown no benefit in pain relief in patients 

with pancreatitis, and they are therefore not recommended 

for use in HP.90–92

Endoscopic therapy
As with other forms of pancreatitis, endoscopy can be 

extremely useful in managing sequelae of HP as well as 

pain. It has been shown that endoscopic decompression 

of obstructed pancreatic ducts (due to strictures or stones) 

with ERCP has been associated with long-term pain relief 

in patients with chronic pancreatitis, with the majority of 

patients (in the 2002 study, 76%) successfully avoiding sur-

gical intervention.93,94 This finding was replicated in a group 

of 42 children who underwent therapeutic ERCP, in which 

64% had complete resolution of pain and 81% reported 

decreased abdominal pain. Notably, 17% of these children 

did experience complications of ERCP, including mild and 

moderate post-ERCP pancreatitis or cholangitis.95 In 2010, 

the efficacy of therapeutic ERCP in a group of patients with 

HP was evaluated. These patients were followed for up to 

39 years and were found to have significantly decreased 

pain, narcotic use, and hospitalizations after ERCP. It was 

also noted that 12 of the patients required surgical resection 

at some point; however, after surgery 92% of these patients 

still required subsequent endoscopic intervention.96 There 

has been debate over whether endoscopic management is 

preferred over surgical therapy in HP. A 2013 review aimed 

to compare endoscopic and surgical therapies in 87 patients 

with HP. Ceppa et al found that pain-free intervals between 

procedures were longer with surgical therapy than with 

endoscopic therapy. However, the decision to choose one 

intervention over the other was felt to be complex, with age, 

comorbidities, focality of the pancreatic lesion, and safety 

profiles all requiring consideration.97 A 2015 Cochrane 

Review of three randomized controlled trials concluded 

that surgical intervention was superior to endoscopic inter-

vention in long-term pain relief.98 Another group proposed 

interventional recommendations for children with HP rec-

ommending a step-up strategy, starting with early ERCP and 

progressing to surgery if ERCP was unsuccessful.99 In our 

experience, therapeutic endoscopy should be considered as 

an important initial treatment option for patients with HP 

but must be individualized to the patient and performed by 

expert endoscopists.
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Surgical therapy
Beyond decompression of obstructed pancreatic ducts, opera-

tive management of pancreatic necrosis or for drainage of 

pancreatic cysts may be indicated. Surgical options for the 

management of these conditions, as well as for prophylaxis 

against pancreatic cancer, include partial pancreatectomy, 

total pancreatectomy alone, or total pancreatectomy with 

islet cell autotransplantation. Reduction in pain and narcotic 

dependence after pancreatectomy, as well as maintenance of 

islet cell function after autotransplantation, have only been 

shown to be moderately successful, as well as age dependent, 

being more successful in younger patients.100,101 Pancreatec-

tomy with islet cell autotransplantation is an irreversible 

procedure with rare but serious risks and commits the patient 

to a lifetime of exogenous pancreatic enzyme replacement 

as well as a high likelihood of insulin dependence over time. 

Thus, extensive risk–benefit analysis by a multidisciplinary 

team, which is individualized to the patient, needs to be 

undertaken prior to the decision to pursue surgical resection. 

However, the decision to evaluate auto-islet cell transplant 

should be considered earlier while there is still significant 

islet cell mass to enable a successful graft. Clearer guidelines 

would help providers determine which patients, in which 

settings, would benefit most from pancreatectomy with or 

without islet cell autotransplantation.

Prognosis
Patients with HP without pancreatic adenocarcinoma do not 

have an increased mortality compared to the general popula-

tion. However, if a patient with HP develops pancreatic ade-

nocarcinoma, it usually presents 20 years earlier than in the 

general population and thus results in an earlier and increased 

mortality.77 However, patients often have a significantly 

reduced quality of life due to their symptoms and the frequent 

need for interventions and hospitalizations.

Conclusion
HP is a rare cause of acute, recurrent acute, and chronic 

pancreatitis. The knowledge surrounding the disease has 

increased dramatically since it was first described in 1952. 

Multiple genetic defects in genes involved with inappropri-

ate activation of digestive enzymes in the pancreas, such as 

PRSS1, CFTR, SPINK1, and CTRC, have been associated 

with the development of HP and can now be identified with 

genetic screening. Mutations continue to be discovered since 

the advent and increasing use of next-generation sequencing. 

The mechanism of disease induction by these mutations is 

complex and is only partially understood; however, it is often 

the interaction between mutations and environmental factors 

that leads to clinical pancreatitis. Thus, advising patients 

with HP to avoid medications and environmental triggers 

known to exacerbate pancreatitis, such as tobacco, alcohol, 

and a high-fat diet, is essential in management. Patients with 

HP experience similar complications as patients with other 

forms of chronic pancreatitis, such as pain, obstruction due 

to strictures and stones, cysts, and exocrine and endocrine 

insufficiency. HP differs from other forms of pancreatitis 

in the early onset as well as the significantly increased risk 

of pancreatic adenocarcinoma. As the specific forms of HP 

are more precisely identified and our understanding of their 

particular manifestations grows, it is hoped that we can offer 

more timely triage to the best care for each patient.
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