Test Information Sheet
OncoGeneDx: Hereditary Pancreatitis Panel
Panel Gene List: CASR, CFTR, CPA1, CTRC, PRSS1*, SPINK1
*Testing includes sequencing and deletion/duplication analysis for all genes except PRSS1 (seq only),

Clinical Features:
Pancreatitis is defined as inflammation of the pancreas, with clinical features that can include
pain, calcifications, necrosis, fatty replacement, fibrosis, scarring and other complications.
Pancreatitis can be divided into three categories: idiopathic sporadic pancreatitis, familial
pancreatitis, and hereditary pancreatitis. Idiopathic sporadic pancreatitis is a single incidence
in a family of unknown etiology, and is less likely to be genetic. Familial pancreatitis is
characterized by an increased incidence of pancreatitis in a family and may have a
multifactorial cause including contributions from both genetics and environment. Hereditary
pancreatitis refers to pancreatitis that has been proven or appears to be caused by germline
variant(s) in one or more pancreatitis predisposition gene(s), such as the appearance of
autosomal dominant inheritance within a family. Hereditary pancreatitis is more likely to be
related to genetic risk factors; however, inheritance may be complex and the risk can be
modified by a combination of genetic variants, family history, environmental factors (such as
smoking and alcohol consumption), and unknown risk or protective factors. Variants in the
genes included on this panel, CASR, CFTR, CPA1, CTRC, PRSS1, and SPINK1, are
implicated in hereditary pancreatitis.
Symptoms of hereditary pancreatitis can develop at any age, but many individuals will have
their first pancreatic attack before the age of 20. In addition, there is a great deal of variability
in the frequency and severity of pancreatic attacks, even within members of the same family.
The cause of this variation is unknown. Individuals with hereditary pancreatitis have an
increased risk of developing pancreatic cancer. The risk of pancreatic cancer is further
increased by environmental factors such as smoking and alcohol.
CASR: The CASR gene encodes the calcium sensing receptor protein, which plays an
important role in maintaining calcium homeostasis. Pathogenic variants in CASR have been
associated with disorders including Familial Hypocalciuric Hypercalcemia type 1 (FHH),
Familial Isolated Hyperparathyroidism (FIHP), Autosomal Dominant Hypocalcemia (ADH),
Familial Isolated Hypoparathyroidism (FIH), and neonatal severe primary hyperparathyroidism
(NSHPT). Variants in CASR may also increase the risk of pancreatitis. In the pancreas,
CASR is expressed in both the acinar and duct cells where it may monitor and regulate
calcium concentration. It is thought that CASR may influence channel opening and duct
flushing, leading to a potential increased risk of pancreatitis when there is a failure to detect
elevated calcium in the pancreas.
CFTR: The CFTR gene makes a protein, cystic fibrosis transmembrane conductance
regulator, that helps control the amount of fluid that enters the pancreas. If the protein is not
formed correctly, there may not be enough fluid in the pancreas to flush out the digestive
enzymes. The digestive enzymes may then become active in the pancreas and begin to
digest the pancreas itself, causing pancreatitis.
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Classic cystic fibrosis (CF) is inherited in an autosomal recessive manner, meaning that a
person has to inherit two pathogenic CFTR variants (one from his or her father and one from
his or her mother). Individuals who have inherited two pathogenic variants in CFTR may have
brothers or sisters with classic cystic fibrosis, pancreatitis, or other CFTR-related disorders, but
family members in other generations may be unaffected. Individuals who have inherited only
one pathogenic variant in CFTR are called CF carriers. About 1 in every 28 Caucasians is a
carrier of CF. CFTR variants are complex and have varying effects. Some CFTR variants are
risk alleles that may increase the risk of developing pancreatitis, but are not thought to be
associated with classic CF.
CPA1: The CPA1 gene encodes carboxypeptidase A1, a pancreatic enzyme involved in the
breakdown of dietary polypeptides. CPA1 variants may cause protein misfolding and
accumulation in the endoplasmic reticulum (ER), leading to ER stress and inflammation.
These functionally impaired variants have been reported in association with acute and chronic
pancreatitis, as well as pancreatic cancer.
CTRC: The CTRC gene encodes chymotrypsin C, a digestive enzyme that helps regulate
activation and degradation of trypsin and other digestive enzymes. Singular risk alleles in
CTRC have been identified in both individuals with chronic pancreatitis and healthy individuals.
Thus, CTRC variants are thought to be risk alleles rather than causative alleles for pancreatitis
and may not be sufficient to cause pancreatitis on their own.
PRSS1: The PRSS1 gene makes the “master” digestive enzyme, trypsin, which activates all of
the other digestive enzymes. Most pathogenic variants in PRSS1 create a form of trypsin that
is either prematurely activated or resists degradation. When too much trypsin is active in the
pancreas, digestive enzymes begin to digest the pancreas causing pancreatitis.
Pathogenic variants in PRSS1 are typically inherited in an autosomal dominant manner,
meaning that only one copy of the gene needs to have a pathogenic variant in order for an
individual to have a high risk of developing pancreatitis. This means that when a parent has a
pathogenic variant in the PRSS1 gene, each of their children has a 1 in 2 or 50% chance of
inheriting that variant. Individuals who have the common R122H variant have approximately an
80% chance of developing symptoms of pancreatitis over their lifetime. About 20% of
individuals who have the R122H variant do not develop symptoms of hereditary pancreatitis,
but each of their children still have a 50% chance of inheriting the variant.
SPINK1: Serine peptidase inhibitor Kazal type 1 (SPINK1) normally serves to inhibit or turn off
activated trypsinogen. Twenty percent of families with pancreatitis who are negative for a
PRSS1 variant have complex genotypes including variants in SPINK1. Risk alleles in the
SPINK1 gene may be associated with an increased risk of pancreatitis, but are not thought to
be sufficient to cause pancreatitis alone. Approximately 1% of the general population has the
common SPINK1 variant Asn34Ser and the majority do not develop pancreatitis.
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Inheritance Pattern:
The inheritance pattern of hereditary pancreatitis is complex. PRSS1-related hereditary
pancreatitis is typically inherited in an autosomal dominant manner. However, inheritance of
hereditary pancreatitis associated with CASR, SPINK1, CFTR, and CTRC is multifactorial.
While CPA1-associated pancreatitis appears to follow autosomal dominant inheritance,
additional studies are needed to confirm the inheritance pattern. Pancreatitis risk is complex
and can be modified by a combination of variants in the genes included in this panel or other
pancreatitis associated genes, as well as family history, environmental factors (such as
smoking and alcohol consumption), and unknown risk or protective factors. Consequently, the
collection of risk factors can have an unpredictable influence on a person’s risk for pancreatitis.
Test Methods:
Genomic DNA is extracted from the submitted specimen. For skin punch biopsies, fibroblasts
are cultured and used for DNA extraction. This DNA is enriched for the complete coding
regions and splice site junctions of the genes on this panel using a proprietary targeted capture
system developed by GeneDx for next generation sequencing with CNV calling (NGS-CNV).
For CFTR, the poly-T and poly-TG tracts in intron 9 are also captured. The enriched targets
are simultaneously sequenced with paired-end reads on an Illumina platform. Bi-directional
sequence reads are assembled and aligned to reference sequences based on NCBI RefSeq
transcripts and human genome build GRCh37/UCSC hg19. After gene specific filtering, data
are analyzed to identify sequence variants and most deletions and duplications involving
coding exons. For PRSS1 only sequencing is performed. Alternative sequencing or copy
number detection methods are used to analyze regions with inadequate sequence or copy
number data by next generation sequencing (NGS). Reported clinically significant variants are
confirmed by an appropriate method. Sequence and copy number variants are reported
according to the Human Genome Variation Society (HGVS) or International System for Human
Cytogenetic Nomenclature (ISCN) guidelines, respectively. Reportable variants include
pathogenic variants, likely pathogenic variants and variants of uncertain significance. Likely
benign and benign variants, if present, are not routinely reported but are available upon
request.
Test Sensitivity:
The clinical sensitivity of sequencing and deletion/duplication analysis of the 6 genes included
in the OncoGeneDx Hereditary Pancreatitis Panel depends in part on the patient’s clinical
phenotype and family history. In general, the sensitivity is highest for individuals with features
suggestive of a hereditary predisposition to pancreatitis as outlined above. DNA sequencing
will detect nucleotide substitutions and small insertions and deletions, while NGS-CNV
analysis, array CGH, or MLPA will detect exon-level deletions and duplications. These
methods are expected to be greater than 99% sensitive in detecting pathogenic variants
identifiable by sequencing or CNV technology.
Genetic testing using the methods applied at GeneDx is expected to be highly accurate.
Normal findings do not rule out the diagnosis of a genetic disorder since some genetic
abnormalities may be undetectable by this test. The methods used cannot reliably detect
deletions of 20bp to 250bp in size, or insertions of 10bp to 250 bp in size. Sequencing cannot
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detect low-level mosaicism. The copy number assessment methods used with this test cannot
reliably detect mosaicism and cannot identify balanced chromosome aberrations. Rarely,
incidental findings of large chromosomal rearrangements outside the gene of interest may be
identified. Regions of certain genes have inherent sequence properties (for example: repeat,
homology, or pseudogene regions, high GC content, rare polymorphisms) that yield suboptimal
data, potentially impairing accuracy of the results. False negatives may also occur in the
setting of bone marrow transplantation, recent blood transfusion, or suboptimal DNA quality. In
individuals with active or chronic hematologic neoplasms or conditions, there is a possibility
that testing may detect an acquired somatic variant, resulting in a false positive result. As the
ability to detect genetic variants and naming conventions can differ among laboratories, rare
false negative results may occur when no positive control is provided for testing of a specific
variant identified at another laboratory. The chance of a false positive or false negative result
due to laboratory errors incurred during any phase of testing cannot be completely excluded.
Interpretations are made with the assumption that any clinical information provided, including
family relationships, are accurate. Consultation with a genetics professional is recommended
for interpretation of results.
Gene

Protein

Inheritance

Disease Associations

Multifactorial Pancreatitis risk

CASR1–5

CALCIUM SENSING
RECEPTOR

AD

AR,
AD (Rare)

CFTR6–19

CYSTIC FIBROSIS
TRANSMEMBRANE
CONDUCTANCE
REGULATOR

Familial Hypocalciuric
Hypercalcemia type 1 (FHH),
Familial Isolated
Hyperparathyroidism (FIHP),
Autosomal Dominant
Hypocalcemia (ADH), and
Familial Isolated
Hypoparathyroidism (FIH)
Neonatal Severe Primary
Hyperparathyroidism (NSHPT)

Multifactorial Pancreatitis risk

AR

Cystic Fibrosis (CF),
Pancreatitis risk, Congenital
Absence of the Vas Deferens
(CAVD)
Pancreatitis risk

CPA13,20–22

CARBOXYPEPTIDASE A1

AD*

CTRC3,23

CHYMOTRYPSIN C

Multifactorial Pancreatitis risk

PRSS13,23–26

PROTEASE, SERINE 1

AD

Pancreatitis risk
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SPINK123,25,27,28 SERINE PEPTIDASE
INHIBITOR, KAZAL TYPE 1

Multifactorial Pancreatitis risk

*Based on limited evidence to date, CPA1-associated pancreatitis appears to follow AD inheritance. Additional studies are needed.
Because of evolving and expanding phenotypes, this list of features is not exhaustive. Gene‐specific risk for some of the features
listed are not well‐defined.
Abbreviations:
AD – Autosomal dominant
AR – Autosomal recessive

CGH – Comparative genomic hybridization
MLPA – Multiplex ligation-dependent probe amplification
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