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ABSTRACT: Pancreatitis is the most common disorder of the exocrine pancreas in dogs and cats.

Clinical diagnosis of chronic pancreatitis is challenging because the disease is usually mild or

subclinical and because its clinical signs are often the same as those of complicating or concurrent

diseases. Obtaining a detailed history, performing a thorough physical examination, and conducting

tests that are sensitive and specific for pancreatitis are crucial in diagnosing chronic pancreatitis. Initial

management of an acute episode of chronic pancreatitis largely involves supportive and dietary

measures, while long-term management of chronic pancreatitis is based on dietary modification.

Management of complications and concurrent diseases is crucial in animals with chronic pancreatitis.

ancreatitis is the most common disorder

of the exocrine pancreas in dogs and cats."™

The acute form of the disease is believed
to be much more common in dogs, whereas
chronic pancreatitis is thought to be the pri-
mary form in cats.">>* Although chronic pan-
creatitis has generally been considered less
clinically significant than acute disease, several
complications and concurrent diseases can
affect the outcome and long-term prognosis of
patients with chronic pancreatitis.>”~ Clinical
diagnosis of chronic pancreatitis can be chal-
lenging because the disease is often subclinical
or is associated with mild, nonspecific clinical

signs and blood work abnormalities. Conse-
quently, most cases of canine and feline chronic
pancreatitis likely remain undiagnosed.”''!

CLASSIFICATION AND
DEFINITION

A standardized classification system for pan-
creatitis does not exist in veterinary medicine. In
contrast, several international symposia have been
conducted and a universally accepted classifica-
tion system for pancreatitis has been established
in human medicine. Although disagreements
regarding the validity and usefulness of this sys-
tem exist, the human classifications may be
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168 @3 Chronic Pancreatitis in Dogs and Cats

Figure 1. Histologic view of a normal dog pancreas. Most
of the cells are exocrine pancreatic cells (A) arranged in acini that
subsequently form the pancreatic lobules. Islets of Langerhans are
composed of clusters of endocrine cells (E), which have smaller
nuclei and a more vacuolated cytoplasm. Hematoxylin and eosin
stain; magnification 40x. (Reprinted with permission from Steiner JM.
Diseases of the exocrine pancreas. In: Small Animal Gastroenterology.
Hannover, Germany: Schluetersche; 2008; image courtesy of Dr. Shelley J.
Newman, University of Tennessee)

adapted for veterinary use. Following the human system,
canine and feline pancreatitis can be divided into acute
and chronic forms based on the presence (chronic form)
or absence (acute form) of permanent histopathologic
changes such as fibrosis and acinar atrophy*'*™* (Figures 1,
2, and 3). Other histopathologic findings (e.g., pancreatic
cell necrosis, peripancreatic fat necrosis, predominant type
of cell infiltration) and clinical criteria are often used to
turther classify the disease process in dogs and cats.*™"
Chronic pancreatitis can be defined as a continuous, usu-
ally progressive inflammation of the pancreas character-
ized by permanent damage of the pancreatic structure that
can lead to irreversible impairment of pancreatic exocrine
and endocrine function.*>** Clinically, both acute and
chronic pancreatitis can be mild or severe.>>**

Some animals show histopathologic evidence of fibro-
sis and concurrent pancreatic cell necrosis and should be
classified as having chronic pancreatitis because of the
presence of fibrosis, the key histologic evidence of
chronicity.>*'1*2?! However, some authors in the vet-
erinary field'*"** consider pancreatic cell necrosis to be
the histologic lesion that defines acute pancreatitis, even
when mild or moderate fibrosis is present. Especially in
cats, the term chronic active pancreatitis has been used to
describe the simultaneous presence of fibrosis and pan-
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with chronic pancreatitis. Extensive areas of fibrosis and
lymphocytic infiltration are noted (some indicated by arrows).
Hematoxylin and eosin stain; magnification 10x. (Courtesy of Dr.
Newman)

Figure 3. Close-up view of the pancreas in Figure 2.
Note the marked fibrosis and lymphocytic infiltration of the
pancreas (arrows). Hematoxylin and eosin stain; magnification 40x.
(Courtesy of Dr. Newman)

creatic cell necrosis.® Also, the predominant inflamma-
tory cellular infiltrate (neutrophils or lymphocytes) is
often used to describe pancreatitis as suppurative (neu-
trophils) or lymphocytic (lymphocytes), and suppurative
inflammation is considered a component of acute dis-
ease while lymphocytic infiltration is considered a com-
ponent of chronic disease.” This confusion regarding
classification and terminology underlines the impor-
tance of determining a multidisciplinary classification
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system that applies to dogs and cats and is universally
accepted. Until such a consensus has been established,
we prefer to apply the human classification system of
acute and chronic pancreatitis according to the absence
or presence, respectively, of permanent histopathologic
changes such as fibrosis and acinar atrophy.

PREVALENCE

Although pancreatitis has been established as a clini-
cally significant disease in cats, its exact prevalence is
unknown.? Early necropsy studies reported a relatively
high prevalence (0.6% to 2.4%) of feline pancreatitis,"?
but clinical data indicate that most cases of pancreatitis
in cats remain undiagnosed.”” In three studies, chronic
pancreatitis accounted for 89%,> 66%,° and 65%'" of all
feline pancreatitis cases. In a recent study, histopatho-
logic examination of 115 feline pancreata from healthy
and sick cats revealed findings consistent with pancre-
atitis in 67% of cases, including 45% of apparently
healthy cats.”® In this study, chronic pancreatitis (includ-
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zers) appear to be at increased risk for pancreatitis.>**?°

Although studies that detail the histopathologic evalua-
tion of the pancreas in these cases are lacking, it is our
clinical impression that many, if not most, cases of pan-
creatitis in miniature schnauzers are chronic.

ETIOLOGY

Little is known about the etiology of pancreatitis in
dogs and cats, and most cases are considered idiopathic
because an underlying initiating factor cannot be deter-
mined.»>" It is unclear whether chronic pancreatitis
results from recurrent attacks of acute pancreatitis or
whether it is a distinct disease. However, it is possible
that some animals develop chronic disease after one or
more episodes of acute pancreatitis.>'* Factors that have
been associated with the development of pancreatitis in
dogs and cats are summarized in the box on page 170.

Several causes of or risk factors for acute pancreatitis,
such as obesity, high-fat diets, pharmaceutical agents,
and infectious agents, might also lead to chronic pancre-

The true prevalence of chronic pancreatitis is unknown, but recent evidence
suggests that it is more common than clinically diagnosed.

ing chronic active pancreatitis) was far more common
than acute pancreatitis, accounting for almost 90% of all
pancreatitis cases.” The fact that mild pancreatitis was
identified in almost half of the apparently healthy cats
raises concerns about the clinical significance of
histopathologic findings of pancreatitis in cats, espe-
cially mild findings.”

Chronic pancreatitis has traditionally been thought to
be much less common than acute pancreatitis in dogs.”
However, because chronic pancreatitis might be mild
and subclinical, its true prevalence and clinical impor-
tance in dogs are unknown. A recent study examined 73
pancreata from dogs presented for postmortem exami-
nation; about 64% showed histologic evidence of
inflammation.” Surprisingly, the most common lesions
detected were lymphocytic infiltration (72%), fibrosis
(60%), and a combination of both lesions (47%), find-
ings suggestive of chronic disease.” These results indi-
cate that chronic pancreatitis may be more common in
dogs than is currently believed. However, the clinical
significance of these findings remains to be clarified.
Some breeds (e.g., Yorkshire terriers, miniature schnau-
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atitis.”*”* Recent studies suggest that potassium bromide
therapy may lead to clinical or subclinical pancreatitis in
dogs.””?® Several infectious agents have been shown
(Toxoplasma gondii,> Amphimerus pseudofélineus™) or sus-
pected (feline parvovirus, FIP virus, feline herpesvirus®)
to be associated with feline pancreatitis, although none
has been reported as an important cause of chronic pan-
creatitis in recent clinical case series.®'®***3132 Recently,
pancreatitis has been related to infection with a highly
virulent strain of feline calicivirus.*

Several studies have shown an association between
chronic pancreatitis and inflammatory diseases of the
liver and intestine in feline patients.**"** The term #riad-
itis has been used to describe the coexistence of these
three disorders. In one study, pancreatitis was reported
in 50% of cats with cholangitis; 39% of these cats also
had inflammatory bowel disease (IBD).** In another
study, cholangitis was present in 64% of cats with histo-
logically confirmed pancreatitis.® It is unclear which dis-
ease occurs first and what role the initial disease plays in
the pathogenesis of the other disorders. Although some
dogs with chronic pancreatitis also have evidence of
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Factors Potentially Associated with
the Development of Pancreatitis in
Dogs and Cats

Nutritional (only in dogs)
* High-fat diets/dietary indiscretion
*  Obesity

Drugs

* Organophosphates (cats)

* L-Asparaginase

* Azathioprine

* Potassium bromide (dogs)

* Antimonial derivates (dogs)
*  Many others

Infectious agents

*  Toxoplasma gondii

o Amphimerus pseudofelineus

* Feline calicivirus (virulent strain)
e FIP virus?

* Feline parvovirus?

* Feline herpesvirus?

e Other

Endocrinopathies (only in dogs)
* Hyperadrenocorticism

* Hypothyroidism

* Diabetes mellitus

Breed (hereditary predisposition)
e Miniature schnauzers

e Terriers

*  Domestic short-haired cats

e Siamese

Other factors

* Hyperlipidemia (dogs)

* Bile reflux (cats with concurrent cholangiohepatitis?)

* Reflux of duodenal contents (cats with concurrent
inflammatory bowel disease?)

*  Duct obstruction

* Hypercalcemia

e Ischemia

e Trauma

* Pancreatic tumors

IBD, the pathogenetic connection between these two
conditions is even less clear. Tumors of the pancreas
(most commonly pancreatic adenocarcinoma) and pan-
creatic ductal obstruction (e.g., by intra- or extrapancre-
atic neoplasia, other masses, or hepatic flukes) may also
lead to pancreatitis in cats and dogs.>*>*
Endocrinopathies such as hypothyroidism, hyper-
adrenocorticism, and diabetes mellitus may also be associ-
ated with increased risk for pancreatitis in dogs, but a clear
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cause-and-effect relationship has not been described.”**
Several types of hyperlipidemia have been associated with
frequent episodes of pancreatitis in humans, and such a
relationship has been suggested in dogs but not in cats.***
Secondary hyperlipidemia may, therefore, be responsible
for the increased risk for canine pancreatitis associated
with hypothyroidism, hyperadrenocorticism, and diabetes
mellitus.*>*” Hyperlipidemia has also been observed in
obese dogs, providing a possible explanation for why obese
dogs are more prone to pancreatitis.” In human patients,
hypertriglyceridemia can also be the result (rather than the
cause) of pancreatitis, and the same relationship has been
suggested in dogs.>** However, in one study in which
acute pancreatitis was experimentally induced in dogs,
there was no evidence of hypertriglyceridemia 96 hours
after the induction of pancreatitis.”

As stated above, miniature schnauzers may be at
increased risk for chronic pancreatitis. A possible hered-
itary mechanism has been suggested for this breed pre-
disposition.>* In humans, hereditary pancreatitis is an
important condition that can be caused by mutations of
several genes (e.g., cationic trypsinogen gene, cystic
fibrosis transmembrane regulator gene, pancreatic secre-
tory trypsin inhibitor [PSTI] gene).* Initial studies in
miniature schnauzers with pancreatitis failed to identify
any mutations of the cationic or anionic trypsinogen
genes.** Because idiopathic (primary) hypertriglyc-
eridemia is common in miniature schnauzers in the
United States,” and because hyperlipidemia has been
associated with pancreatitis in humans,” another study
investigated the association between pancreatitis, hyper-
lipidemia, and potential mutations of the lipoprotein
lipase gene (the gene encoding the major enzyme
involved in triglyceride clearance) in miniature schnau-
zers.”> However, this study failed to identify any muta-
tions of the lipoprotein lipase gene.” Recently,
preliminary studies have identified a number of muta-
tions of the PSTT gene in miniature schnauzers.” The
clinical significance of these mutations and their associ-
ation with pancreatitis are still being investigated.*

DIAGNOSIS

Overall, careful evaluation of the animal’s history,
physical examination, and routine clinical pathology
findings as well as the results of highly specific and sen-
sitive tests (pancreatic lipase immunoreactivity [PLI],
ultrasonography, histopathology) is crucial to correctly
diagnose pancreatitis. In chronic cases, clinical and clini-
copathologic evidence of pancreatitis is often absent
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during remissions, and serial diagnostic efforts may be
necessary before a diagnosis can be made.

Signalment

Cats of any age, breed, or sex can develop pancreatitis.
Older cats appear to be more likely to develop chronic
disease.”*” Domestic short-haired and Siamese cats
have been reported to be at increased risk.'*'"*

Most dogs that present with pancreatitis are older
than 5 years.***** Miniature schnauzers and Yorkshire
terriers may be at increased risk for pancreatitis.**?
However, a diagnosis of pancreatitis has not always been
definitely confirmed in published reports; thus, more
conclusive data are needed to confirm or refute these
breed predilections. No clear sex predisposition has been
identified. Many dogs are obese or overweight.>***

Clinical Features

Acute and chronic pancreatitis cannot be differentiated
clinically in dogs and cats.>"'* Most cases of chronic pan-
creatitis are considered to be mild, and many remain sub-

in dogs and cats.” Other clinical signs may be conse-
quences of concurrent diseases (e.g., polyuria/polydipsia
in animals with diabetes mellitus; diarrhea, weight loss,
polyphagia, and poor haircoat in animals with exocrine
pancreatic insufficiency [EPI]).5""

Routine Clinical Pathology

A complete blood count (CBC), serum biochemistry
profile, and urinalysis should always be conducted in
dogs and cats suspected of having chronic pancreatitis.'
Although the results of these tests are nonspecific and
cannot confirm or rule out pancreatitis, they are
extremely useful for the diagnosis and exclusion of other
diseases and give important information about the gen-
eral condition of the animal.’” These tests also help
identify specific abnormalities (e.g., electrolyte distur-
bances) that must be corrected as part of patient man-
agement.®'” CBC, biochemistry profile, and urinalysis
results may be normal in some cases.

Hematologic findings in cats with chronic pancreatitis
may include mild anemia or hemoconcentration and

Chronic pancreatitis is often subclinical or characterized by mild
nonspecific or intermittent clinical signs.

clinical.*® Clinical signs are nonspecific and usually
transient.” However, signs of exacerbation can mimic those
of acute pancreatitis.*" In a study of 33 cats with histologi-
cally confirmed chronic pancreatitis, the reported clinical
signs included complete or partial anorexia (70%), lethargy
(52%), vomiting (39%), and weight loss (21%). Diarrhea
is reported less frequently.>'** The most common physical
examination findings include dehydration (51%), pallor
(30%), and icterus (24%)."® Tachypnea or dyspnea, hypo-
thermia or fever, tachycardia, signs of abdominal pain, and
a palpable abdominal mass may also be noted.>*®"'617

Clinical signs in dogs with chronic pancreatitis are not
well documented but may include anorexia, weakness,
vomiting, diarrhea, and abdominal pain.*>* The combi-
nation of vomiting and cranial abdominal pain is con-
sidered especially suggestive of pancreatitis in dogs.'***
Dehydration, abdominal pain, icterus, and fever may be
noted on physical examination.**!*%

Severe systemic complications (e.g., cardiovascular
shock, disseminated intravascular coagulation, multior-
gan failure) are unlikely in cases of chronic pancreatitis
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leukocytosis or leukopenia.®!?**! Elevations in liver
enzyme activities and hyperbilirubinemia are common
and often reflect concurrent hepatic inflammatory disease
or hepatic lipidosis.>**1%1** Azotemia may be present and
can be the result of dehydration caused by vomiting or
diarrhea (prerenal azotemia) or, less commonly, concur-
rent nephritis (renal azotemia).>#*¢23* Qther possible
findings include hypoalbuminemia, hypercholesterolemia,
and hyperglycemia.*!*1%*# The latter can be transient or
permanent; permanent hyperglycemia reflects concurrent
diabetes mellitus.*® Urinalysis can be used to distinguish
prerenal from renal azotemia and concurrent diabetes
mellitus from transient, stress-induced hyperglycemia.
Electrolyte abnormalities (particularly hypokalemia) and
hypocalcemia are common in severe cases.>'® A recent
study reported cobalamin deficiency in cats with gastroin-
testinal disease, and five of the 22 cobalamin-deficient
cats examined had histologically confirmed pancreatic in-
flammation.” However, laboratory findings similar to all
those described above have been described for cats with a
histologically normal pancreas, indicating that these find-
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ings may be the result of concurrent diseases rather than
pancreatitis.”

CBC, biochemistry, and urinalysis abnormalities in dogs
with chronic pancreatitis are not well documented but are
probably similar to those reported in cats.>'* Hyperlipi-
demia, which might be either the cause or the result of
pancreatitis in dogs,”'* is common in dogs with concurrent
endocrinopathies, such as hyperadrenocorticism, hypothy-
roidism, or diabetes mellitus.*** Primary hyperlipidemia
in conjunction with pancreatitis is more common in cer-
tain breeds (i.e., miniature schnauzers).*”

Imaging
Radiography

Although conclusive diagnosis or exclusion of pancre-
atitis is not possible based on radiography alone, radiog-
raphy remains a logical initial approach to patients
suspected of having pancreatitis because it is relatively
inexpensive and is useful for the diagnosis or exclusion
of other diseases that may cause similar signs. Abdomi-
nal radiography lacks specificity and sensitivity in iden-
tifying pancreatitis in dogs and cats.>'**** In one study
of 14 cats with chronic pancreatitis, the most common
radiographic finding was loss of peritoneal detail in the
cranial abdomen, which was reported in 50% of cases.'
Other possible findings include increased opacity,
presence of a cranial abdominal mass, displacement
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diagnosing pancreatitis, especially when conducted by
an experienced ultrasonographer.””! If stringent criteria
are applied, the specificity of abdominal ultrasonography
for pancreatitis in dogs and cats is high, but advances in
technology have increased the resolution dramatically,
and it is possible to overinterpret findings."’ Ultrasono-
graphic findings in cats with chronic pancreatitis can
include abdominal effusion, hypoechogenicity of the
pancreas, hyperechoic peripancreatic mesentery (indicat-
ing peripancreatic fat necrosis), pancreatic and biliary
duct dilatation, and enlargement, calcification, and cavi-
tation of the pancreas.>'*'**>** Occasionally, the pancreas
is hyperechoic, potentially indicating the presence of
pancreatic fibrosis.”'” However, a lack of hyperecho-
genicity in the pancreas does not rule out the presence
of pancreatic fibrosis. Ultrasonography is also helpful in
detecting concurrent disease. Furthermore, ultrasound-
guided fine-needle aspiration is a useful tool for the dis-
tinction and management of pancreatic complications of
pancreatitis (e.g., pseudocysts).”

As in cats, abdominal ultrasonography has been
reported to be highly specific for canine pancreatitis if
stringent criteria are used, with a relatively high sensitiv-
ity of about 70%.""" However, use of abdominal ultra-
sonography in dogs has been described only in patients
with fatal acute pancreatitis, in which lesions are usually
pronounced.” The sensitivity of abdominal ultrasound

Studies suggest that serum pancreatic lipase immunoreactivity is more sensitive and specific than
any other test currently available for the diagnosis of pancreatitis in dogs and cats.

of abdominal organs (stomach, duodenum), dilatation
of the small intestine (with fluid or gas), and
hepatomegaly.'®'®"?22 The sensitivity of abdominal
radiography was very low (24%) in one study in dogs
with fatal acute pancreatitis, and similar results would be
expected for dogs with chronic disease.”

Ultrasonography

The reported sensitivity of abdominal ultrasonogra-
phy for the diagnosis of feline pancreatitis ranges from
11% to 67%.****' Many cases of feline pancreatitis can-
not be diagnosed based on ultrasonographic examina-
tion alone, and a diagnosis of pancreatitis cannot be
excluded based on a normal ultrasonographic examina-

tion.'**>*! However, ultrasonography can be effective in
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for the diagnosis of chronic pancreatitis in dogs is
unknown. Ultrasonographic findings in dogs with pan-

creatitis are similar to those described in cats.>"’

Computed Tomography

Computed tomography conducted in cats with histo-
logically confirmed pancreatitis has shown disappoint-
ing results and cannot be recommended.'****! The use of
computed tomography for the diagnosis of pancreatitis
has not been evaluated in any large number of dogs.

Pancreatic Enzymes
Amylase and Lipase

Amylase and lipase activities have long been consid-
ered markers of pancreatic inflammation; therefore,

COMPENDIUM



174 @3 Chronic Pancreatitis in Dogs and Cats

these enzymes are often the first tested in animals with
suspected pancreatitis. However, these enzymes origi-
nate from many tissues, and the traditional catalytic
assays cannot differentiate them according to their tis-
sue of origin, making their specificity for pancreatitis
fairly low.">*"** In dogs, it has been suggested that only
amylase and lipase activities in excess of three times
the upper limit of the reference range should be con-
sidered suggestive of pancreatitis.>'* However, such
elevations can result from extrapancreatic disorders
(e.g., renal failure, hepatic disease, neoplastic disor-
ders).>*>% Moreover, the sensitivity of these assays for
acute canine pancreatitis is not ideal, and their sensi-

of PLI assays has limited the usefulness of TLI in diag-

nosing pancreatitis in dogs and cats.'****!

Pancreatic Lipase Inmunoreactivity

The PLI assay is a species-specific immunoassay. Pan-
creatic lipase, which is synthesized in acinar cells, enters
the circulation in large quantities during pancreatitis. In
contrast to the traditional catalytic assays for lipase,
which indiscriminately measure the activity of lipases of
any origin (e.g., pancreatic, gastric, duodenal), PLI is
specific for pancreatic lipase and, thus, for pancreatic
disease. Canine and feline PLI assays are available.’**
Studies in cats with spontaneous and experimental pan-

The coexistence of exocrine pancreatic insufficiency and diabetes mellitus in some animals
is highly suggestive of chronic pancreatitis as the underlying cause.

tivity for chronic canine pancreatitis is likely even
lower.!*1"1%5152 Normal amylase and/or lipase activities
cannot rule out chronic or acute pancreatitis because
many dogs with pancreatitis may have normal activities
of these enzymes.'****? In any case, more specific and
sensitive tests should be considered. These two tests
are of no clinical value in cats and should not be used
for the diagnosis of chronic or acute feline
pancreatitis.”'%"

Trypsin-like Immunoreactivity

The trypsin-like immunoreactivity (TLI) assay is a
species-specific immunoassay that measures circulating
trypsinogen and, when present, trypsin. The specificity
of feline TLI (fTLI) for pancreatitis has been ques-
tioned because high TLI concentrations have been
reported in cats with gastrointestinal disorders (usually
IBD or gastrointestinal lymphoma) and no demonstra-
ble pancreatic disease.’™* Also, possibly because of its
short half-life, fTLI has a low sensitivity (28% to 40%)
for pancreatitis.>*?"*! In one study involving 18 cats
with histopathologic evidence of chronic (active) pan-
creatitis, the sensitivity of £ TLI was 28%.” Neverthe-
less, some studies have found serum fTLI to be more
sensitive than abdominal ultrasonography for the diag-
nosis of pancreatitis in cats.***"*

As in cats, the sensitivity and specificity of serum
canine TLI (cTLI) for the diagnosis of pancreatitis are
less than optimal (sensitivity: 36%).""" The availability
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creatitis have shown promising results.”*® In one of
these studies, in which most cats had evidence of
chronic pancreatitis, PLI appeared to be more sensitive
and specific than serum fTLI concentration; it had the
same sensitivity as, but higher specificity than, abdomi-
nal ultrasonography.!

Preliminary investigations suggest that canine PLI
(cPLI) is more sensitive and specific than any other
test available for the diagnosis of pancreatitis in dogs.””*'
The reported sensitivity of ¢cPLI for the diagnosis of
canine pancreatitis is more than 80%, which is higher
than that reported for abdominal ultrasonography (68%),
amylase (62% to 69%), lipase (39% to 73%), and ¢TLI
(36%).1°1°7¢* However, the sensitivity of the cPLI assay
has not been evaluated in dogs with histopathologically
confirmed chronic pancreatitis. Experimentally induced
chronic renal failure and prednisone administration were
not found to affect cPLI concentration.’® A commer-
cial assay for the measurement of serum cPLI concentra-
tion (Spec ¢PL, IDEXX Laboratories) was released in
2005. This assay shows the same clinical performance as
the original cPLI assay and can be used interchangeably
with the original cPLI assay. A more recently released
point-of-care test for the estimation of cPLI (SNAP
cPL; IDEXX Laboratories) can be used early in the diag-
nostic workup of dogs suspected of having pancreatitis to
include or exclude pancreatitis from the differential diag-
nosis. A positive test result should be followed by labora-
tory measurement of serum cPLI concentration.
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Figure 4. Gross appearance of the pancreas from a dog
with chronic pancreatitis. Note the irregular appearance
indicative of pancreatic fibrosis. (Courtesy of Dr. Newman)

Histopathology

At present, a definitive diagnosis of pancreatitis can be
made only by histopathologic examination of the pan-
creas.”” Histopathology is also the only diagnostic
method by which acute and chronic pancreatitis can be
differentiated. However, it is the most invasive and least
commonly conducted test for pancreatitis, and exclusion
of pancreatitis may still be challenging. Although gross
lesions (Figure 4) may confirm the diagnosis of pancre-
atitis in some cases (and these lesions usually suggest
preferred sites for biopsy), they appear to be very uncom-
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pancreas should be evaluated in cats with IBD or
cholangiohepatitis.

TREATMENT

Although the etiology of most chronic pancreatitis cases
is never determined, all potential etiologic factors should
be investigated and, if possible, properly managed.’®

Fluid Therapy

Many animals with pancreatitis present with some
degree of dehydration because of ongoing vomiting or
diarrhea.’ Aggressive intravenous fluid therapy is the
most important priority in severely dehydrated animals,
in which maintenance of tissue and pancreatic perfusion
is crucial.” Mildly dehydrated animals respond well to
subcutaneous fluid therapy. The most commonly used
fluids are lactated Ringer’s solution and 0.9% saline.
Hypokalemia is often present as a result of potassium
loss from a combination of diarrhea, vomiting, fluid
therapy, and food withholding or anorexia.” Therefore,
serum potassium should always be measured, and potas-
sium must be added to the intravenous fluids when nec-
essary.” Other electrolyte and acid-base balance
disturbances should also be identified and corrected.’

Analgesic Therapy

Analgesic therapy is very important in the manage-
ment of animals with pancreatitis and is indicated in all
animals with an acute episode of pancreatitis, regardless

Histopathology of the pancreas is the only way to confirm chronic pancreatitis, but standardized
criteria for sampling and histologic interpretation are lacking.

mon in dogs" and are not always apparent in cats.” In
one study, macroscopic lesions were seen in only 8.5% of
47 dogs with histologic evidence of pancreatic inflamma-
tion.”” Also, inflammatory lesions of the pancreas are
often highly localized, and multiple sections of the pan-
creas must be evaluated to increase the likelihood of
finding microscopic lesions."'”** Therefore, histopathol-
ogy must be evaluated very carefully when histopatho-
logic evidence of pancreatitis is absent, especially when
only one section of the pancreas has been examined.'*"
Because triaditis appears to be a common problem in
cats, hepatic and intestinal biopsies should be considered
in cats suspected of having pancreatitis. Likewise, the
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of clinical evidence of pain.’ Initial pain management
can be accomplished by opioid administration™* (Table
1). Injectable opioids, such as morphine, meperidine, or
buprenorphine, are effective and provide fast results.”*
After initial analgesia has been achieved with injectable
opioids, transdermal fentanyl patches can be used to
maintain patient comfort. These patches are practical
and safe and provide a longer duration of analgesia
compared with other treatments®’; however, they take
longer to achieve their effect and, therefore, should not
be used for initial pain management. Long-term pain
management is essential in animals with chronic pan-
creatitis that experience chronic pain, and fentanyl
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Table 1. Drugs Commonly Used to Treat Chronic Pancreatitis in Dogs and Cats

Category/Agent Dose Route Interval
Antiemetics
Dolasetron 0.6 mg/kg PO, SC, IV 24 hr
Maropitant 1 mg/kg SC 24 hr
2 mg/kg PO 24 hr
Ondansetron 0.1 mg/kg IV (slow) 6-12 hr
Analgesics
Buprenorphine 0.005-0.015 mg/kg PO, SC, IM, IV 6-12 hr
Fentanyl 0.004-0.01 mg/kg 1V, IM, SC 2 hr
0.001-0.004 mg/kg/hr CRI N/A
Patch size is based on patient size Transdermal 3—4 days
Meperidine 5-10 mg/kg (dogs) SC, IM 30 min—1 hr
2-5 mg/kg (cats) SC,IM 30 min—1 hr
Morphine 0.5-2 mg/kg (dogs) SC,IM 3—4 hr
0.1-0.4 mg/kg (cats) SC,IM 3-6 hr

patches or NSAIDs might be useful in these cases.®
NSAIDs should be used with caution in animals that
are vomiting or have diarrhea because they may con-
tribute to acute renal failure in dehydrated animals by
causing renal vasoconstriction and ischemia. Pancreatic
enzyme supplementation has been reported to provide
pain relief in humans with chronic pancreatitis.*> How-
ever, meta-analysis studies of the effect of pancreatic
enzyme supplementation in human patients with
chronic pancreatitis did not confirm these findings.*
Studies are lacking in dogs and cats, but trial therapy
with pancreatic enzyme supplementation has been rec-
ommended by some authors.*’

Nutrition

“Resting the pancreas” by withholding food and water
is a common strategy in humans and animals with pan-
creatitis.>>** However, the benefits of this approach
remain unproven in either humans or animals, and it is
possible that the usefulness of this strategy is limited to
controlling vomiting and abdominal pain.>>%%
investigations indicate that humans and dogs with acute
pancreatitis may benefit from early nutritional support,
and the same may be true for cats.®*® Also, recent stud-
ies suggest that enteral nutrition is superior to total par-
enteral nutrition in the treatment of acute pancreatitis in
humans and animals.®**% In dogs with experimentally

Recent

COMPENDIUM

induced acute pancreatitis, early intrajejunal nutrition
did not exacerbate pancreatitis and had beneficial
effects, which were attributed to reduced bacterial
translocation from the intestine and a reduced systemic
inflammatory response rather than a decrease in pancre-
atic stimulation. %%

In general, oral feeding is not contraindicated in non-
vomiting patients with mild or moderate pancreatitis.
Even vomiting may not be an absolute contraindication
to oral feeding; in one study,” dogs with severe vomiting
and diarrhea due to canine parvoviral enteritis were suc-
cessfully managed with early enteral nutrition (naso-
esophageal tubes) and showed more rapid clinical
improvement (resolution of vomiting and diarrhea)
compared with a group that was offered nothing by
mouth. If vomiting is severe and there is a risk of aspira-
tion pneumonia, oral intake of food and water can be
restricted until vomiting is absent for 12 to 24 hours.**”!
After this period, small amounts of water can be intro-
duced and, if vomiting does not recur, small amounts of
a low-fat diet can be offered. Introduction of enteral
nutrition during oral food restriction seems to be bene-
ficial. Enteral nutrition is strongly recommended for
dogs and cats given nothing by mouth for more than 3
to 4 days or 2 days, respectively.>>’"7* This is particularly
important in cats that present with a history of anorexia
of several days’ duration because additional food restric-

March 2008



tion could induce or worsen hepatic lipidosis.>'®"

Esophagostomy, gastrostomy, or jejunostomy (i.e., distal
to the site of pancreatic stimulation) tubes are useful for
nutritional management of anorectic animals.**”

Dietary modification is probably the most important
component of long-term management of dogs with
chronic pancreatitis. As stated earlier, hyperlipidemia and
obesity are both risk factors for canine pancreatitis, and
these two conditions can be effectively managed with
dietary modification in most cases. Fat restriction pre-
vents or corrects hyperlipidemia and reduces pancreatic
stimulation.” Lifelong fat restriction has been recom-
mended for all dogs with chronic pancreatitis, regardless
of whether they are hyperlipidemic.” Obese dogs also
benefit from low-fat diets as part of a weight manage-
ment program. Obese dogs and dogs with primary
hypertriglyceridemia should be fed a high-quality, bal-
anced, low-fat diet (fat content <10% of dry matter), and
table foods and treats should be avoided.*®*” In about
10% of hyperlipidemic dogs, low-fat diets alone are not
enough to effectively reduce the serum triglyceride con-
centration to 500 mg/dl or less.”*”" Use of gemfibrozil,
fish oils, and/or niacin may help in these cases, but lim-
ited or no data are available about the use of these thera-
peutic agents in dogs.” No relationship between
pancreatitis and hyperlipidemia or obesity has been
reported in cats; therefore, the need for long-term fat
restriction is less clear in this species. Protein restriction
may be beneficial for animals with chronic pancreatitis
because amino acids stimulate pancreatic secretion.”"”
Protein levels (dry matter basis) of 15% to 30% for dogs
and 30% to 45% for cats have been recommended.”

Antiemetic Therapy

When vomiting is severe or persists despite fasting,
antiemetic therapy should be initiated. We have found
dolasetron, a serotonin antagonist, to be very useful in
treating nausea and vomiting in dogs and cats with
acute or chronic pancreatitis. A new antiemetic, maropi-
tant, has recently become available and been shown to
have superior antiemetic efficacy in dogs.”* This anti-
emetic is not labeled for use in cats, but anecdotal evi-
dence of its use in cats suggests that it is also effective in
this species.

Antibiotic Therapy

The routine use of antibiotics is considered to be of
no benefit in animals with pancreatitis because, in con-
trast to human pancreatitis patients, bacteria do not
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seem to play a role in pancreatitis in small animals.*’
However, antibiotics are recommended in dogs and cats
with pancreatitis when infectious complications have
been identified or are suspected (e.g., toxic neutrophils,
persistent fever).>® Antibiotics should also be used in
cats with concurrent neutrophilic cholangitis. Enroflox-
acin and ampicillin seem to penetrate well into the pan-
creatic tissue.’

Other Treatments

Cats (and possibly some dogs) with chronic pancreatitis
and concurrent IBD and/or cholangitis can be a therapeu-
tic challenge. Use of oral corticosteroids, which are benefi-
cial for treating IBD and some forms of cholangitis, may
be of benefit in these patients because there is no evidence
that they aggravate pancreatitis.” Budesonide, a potent glu-
cocorticoid analogue that has high topical (intestinal
lumen) antiinflammatory activity and minimal systemic
effects, might be useful in some of these cases.®>” Antibi-
otic therapy should be initiated in cats with neutrophilic
cholangitis, which may be associated with an infectious eti-
ology. Parenteral cobalamin supplementation is recom-
mended for cats with pancreatitis and low serum
cobalamin concentration because it has been found to be
beneficial in cats with gastrointestinal diseases and
hypocobalaminemia.” Transfusion of fresh-frozen plasma
has been suggested to be a helpful therapeutic measure in
animals with severe acute episodes of pancreatitis because it
provides natural protease inhibitors (mostly a-macroglobu-
lins) and albumin, but its benefits remain unproven.’ Surgi-
cal treatment might be indicated in cases in which
pancreatitis is complicated by pancreatic abscesses, large
pseudocysts, or complete bile duct obstruction.

Many other therapeutic agents (e.g., dopamine,
somatostatin, glucagon, H, and H, inhibitors) have been
studied for the treatment of acute and, sometimes,
chronic pancreatitis. However, none of these therapies
can currently be recommended for clinical use in dogs
and cats with chronic pancreatitis.*

COMPLICATIONS OF CHRONIC
PANCREATITIS
Diabetes Mellitus

Extension of inflammation from the exocrine to the
endocrine pancreas can lead to progressive destruction of
the islets of Langerhans, impaired f-cell function, and,
subsequently, diabetes mellitus. Chronic pancreatitis is a
well-known cause of diabetes mellitus in humans, and
this relationship has also been suggested in dogs and
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cats.***”778 Histologic evidence of chronic pancreatitis has
been reported in about 28% of diabetic dogs,” and almost
50% of 43 dogs with histologically confirmed chronic
pancreatitis also had diabetes mellitus.* A recent study of
37 diabetic cats revealed histologic evidence of chronic
pancreatitis in 51% of these cats.® However, whether
chronic pancreatitis was the cause of the diabetes mellitus
in the above cases is unclear. Insulin therapy is necessary
in cases of chronic pancreatitis complicated by diabetes
mellitus, and good glycemic control may be particularly
difficult to achieve in these animals as long as pancreatic
inflammation is present.®

Exocrine Pancreatic Insufficiency

Chronic pancreatitis is a well recognized and common
cause of EPI in humans" and is believed to be the most
common cause of feline EPL1.>~! In contrast, pancreatic
acinar atrophy seems to be responsible for most cases of
EPI in dogs.>** In a recent study, 36% of 11 dogs with
EPI had pancreatitis, suggesting that chronic pancreati-
tis is probably the second most common cause of EPI in
dogs.” Thus, EPI must be considered as a potential
long-term complication of chronic pancreatitis in dogs
and cats. The test of choice for diagnosis of EPI is
serum TLI, which is indicated when signs such as
increased appetite, weight loss, and increased fecal vol-
ume develop.®*® In some animals, chronic pancreatitis
may result in EPI and diabetes mellitus, and animals
with both of these conditions are more likely to have
chronic pancreatitis as the underlying cause.’

Pancreatic Complications

Pancreatic pseudocysts, abscesses, and necrotic masses
have been infrequently reported in dogs and cats with
chronic or acute pancreatitis.>>*~* The first two compli-
cations have been reported in both species, while the
third has been reported only in dogs.*”*** Clinical signs
of pancreatic complications do not differ from those of
pancreatitis and may persist despite treatment of pancre-
atitis. Ultrasonography and ultrasound-guided fine-nee-
dle aspiration can be very useful for diagnosing,
differentiating, and managing pancreatic complica-

58790 However, it can be difficult to differentiate a

tions.
pancreatic mass effect caused by pancreatitis from one
caused by a pancreatic complication. Histopathology
may be required for definitive diagnosis and differentia-
tion of pancreatic complications in some cases.” Surgical
treatment might be indicated in some cases to resolve

large pancreatic abscesses or remove necrotic masses.”

COMPENDIUM

Pancreatic Cancer

It has been suggested that humans with chronic pan-
creatitis may be at increased risk for the development of
pancreatic cancer.””" It is not known whether such a
relationship exists in dogs and cats.

PROGNOSIS

The prognosis for dogs and cats with chronic pancre-
atitis varies widely and cannot always be predicted. For
animals with mild, uncomplicated disease, the prognosis
is usually good if high-fat diets are avoided. However,
for animals that have severe disease with frequent acute
episodes or complicating diseases, the prognosis should
always be guarded.

In cats with acute pancreatitis, a decreased serum ion-
ized calcium concentration and hepatic lipidosis have
been reported to be associated with a poor prognosis.’®*
Although low ionized calcium concentrations and
hepatic lipidosis appear to also occur in cats with
chronic pancreatitis, an association between these vari-
ables and clinical outcome has not been documented in
these cases.™

REFERENCES

1. Hinichen T, Minkus G. Retrospektive Studie zur Pathologie der Erkrankun-
gen des exokrinen Pankreas bei Hund und Katze. Tierdrztliche Umschau
1990;45:363-368.

2. Owens JM, Drazner FH, Gilbertson SR. Pancreatic disease in the cat.
JAAHA 1975;11:83-89.

3. Steiner JM, Williams DA. Feline exocrine pancreatic disorders. Vez Clin North
Am Small Anim Pract 1999;29:551-575.

4. Anderson NV, Low DG. Diseases of the canine pancreas: a comparative
summary of 103 cases. Anim Hosp 1965;1:189-194.

5. Williams DA. The pancreas. In: Strombeck DR, Guilford WG, Center SA,
et al, eds. Small Animal Gastroenterology. 2nd ed. Philadelphia: WB Saunders;
1996:381-410.

6. Macy DW. Feline pancreatitis. In: Kirk RW, ed. Current Veterinary Therapy X:
Small Animal Practice. Philadelphia: WB Saunders; 1989:893-896.

7. Simpson KW, Shiroma JT, Biller DS, et al. Ante mortem diagnosis of pancre-
atitis in four cats. J Small Anim Pract 1994;35:93-99.

8. Goossens MM, Nelson RW, Feldman EC, et al. Response to insulin treat-
ment and survival in 104 cats with diabetes mellitus (1985-1995). J Vet Intern
Med 1998;12:1-6.

9. Watson PJ. Exocrine pancreatic insufficiency as an end stage of pancreatitis
in four dogs. J Small Anim Pract 2003;44:306-312.

10.  Steiner JM. Diagnosis of pancreatitis. Ver Clin North Am Small Anim Pract
2003;33:1181-1195.

11. Steiner JM, Williams DA. Feline pancreatitis. Compend Contin Educ Pract Vet
1997;19:590-603.

12. Sarner M. Pancreatitis: definitions and classification. In: Go VLW, DiMagno
EP, Gardner JD, et al, eds. The Pancreas: Biology, Pathobiology and Disease.
New York: Raven Press; 1993:575-580.

13. Steer ML, Waxman I, Freedman S. Medical progress: chronic pancreatitis. N
Engl ] Med 1995;332:1482-1490.

14. Anderson NV. Pancreatitis in dogs. Vet Clin North Am Small Anim Pract
1972;2:79-97.

March 2008



15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

Newman S, Steiner J, Woosley K, et al. Localization of pancreatic inflamma-
tion and necrosis in dogs. J Vet Intern Med 2004;18:488-493.

Ferreri JA, Hardam E, Kimmel SE, et al. Clinical differentiation of acute
necrotizing from chronic nonsuppurative pancreatitis in cats: 63 cases (1996-

2001). JAVMA 2003;223:469-474.

Hill RC, Van Winkle TJ. Acute necrotizing pancreatitis and acute suppura-
tive pancreatitis in the cat. A retrospective study of 40 cases (1976-1989). J
Vet Intern Med 1993;7:25-33.

Akol KG, Washabau R], Saunders HM, et al. Acute pancreatitis in cats with
hepatic lipidosis. J Vet Intern Med 1993;7:205-209.

Hess RS, Saunders HM, Van Winkle TJ, et al. Clinical, clinicopathologic,
radiographic, and ultrasonographic abnormalities in dogs with fatal acute

pancreatitis: 70 cases (1986-1995). JAVMA 1998;213:665-670.

Gerhardt A, Steiner JM, Williams DA, et al. Comparison of the sensitivity of
different diagnostic tests for pancreatitis in cats. J Vet Intern Med
2001;15:329-333.

Forman MA, Marks SL, De Cock HEV, et al. Evaluation of serum feline
pancreatic lipase immunoreactivity and helical computed tomography versus
conventional testing for the diagnosis of feline pancreatitis. J Ve Intern Med

2004;18:807-815.

Saunders HM, VanWinkle TJ, Drobatz K, et al. Ultrasonographic findings in
cats with clinical, gross pathologic, and histologic evidence of acute pancre-
atic necrosis: 20 cases (1994-2001). JAVMA 2002;221:1724-1730.

De Cock HEV, Forman MA, Farver TB, et al. Prevalence and histopatho-
logic characteristics of pancreatitis in cats. Vez Pathol 2007;44:39-49.

Cook AK, Breitschwerdt EB, Levine JF, et al. Risk factors associated with
acute pancreatitis in dogs: 101 cases (1985-1990). JAVMA 1993;203:673-
679.

Schickel R. Identification of the nucleotide sequence of the lipoprotein lipase
gene as well as its role in the development of hyperlipidemia and pancreatitis
in the miniature schnauzer [Dr. med. vet. thesis]. Munich: Ludwig-Maximil-
ians University; 2005.

Hess RS, Kass PH, Shofer FS, et al. Evaluation of risk factors for fatal acute
pancreatitis in dogs. JAVMA 1999;214:46-51.

Gaskill CL, Cribb AE. Pancreatitis associated with potassium bro-
mide/phenobarbital combination therapy in epileptic dogs. Can Vet J
2000;41:555-558.

Steiner JM, Xenoulis PG, Anderson JA, et al. Serum pancreatic lipase
immunoreactivity concentrations in dogs treated with potassium bromide

and/or phenobarbital. Vez Ther (in press).

Dubey JP, Carpenter JL. Histologically confirmed clinical toxoplasmosis in
cats: 100 cases (1952-1990). JAVMA 1993;203:1556-1566.

Rothenbacher H, Lindquist WD. Liver cirrhosis and pancreatitis in a cat
infected with Amphimerus pseudofelineus. JAVMA 1963;143:1099-1102.

Swift NC, Marks SL, MacLachlan NJ, et al. Evaluation of serum feline
trypsin-like immunoreactivity for the diagnosis of pancreatitis in cats.
JAVMA 2000;217:37-42.

Swift NC, Marks SL, Norris CR. Disagrees with criteria for diagnosing pan-
creatitis in cats: response. JAVMA 2000;217:817-818.

Pedersen NC, Elliott JB, Glasgow A, et al. An isolated epizootic of hemor-
rhagic-like fever in cats caused by a novel and highly virulent strain of feline
calicivirus. Vet Microbiol 2000;73:281-300.

Weiss DJ, Gagne JM, Armstrong PJ. Relationship between inflammatory
hepatic disease and inflammatory bowel disease, pancreatitis, and nephritis in
cats. JAVMA 1996;209:1114-1116.

Mayhew PD, Holt DE, McLear RC, et al. Pathogenesis and outcome of
extrahepatic biliary obstruction in cats. J Small Anim Pract 2002;43:247-253.

Bailiff NL, Norris CR, Seguin B, et al. Pancreatolithiasis and pancreatic
pseudobladder associated with pancreatitis in a cat. JA4HA 2004;40:69-74.

Hess RS, Saunders HM, Van Winkle TJ, et al. Concurrent disorders in dogs
with diabetes mellitus: 221 cases (1993-1998). JAVMA 2000;217:1166-1173.

Ford RB. Idiopathic hyperchylomicronemia in miniature schnauzers. J Small
Anim Pract 1993;34:488-492.

March 2008

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Chronic Pancreatitis in Dogs and Cats @3

179

Ford RB. Clinical management of lipemic patients. Compend Contin Educ
Prac Vet 1996;18:1053-1065.

Saharia P, Margolis S, Zuidema GD, et al. Acute pancreatitis with hyperlipi-
demia: studies with an isolated perfused canine pancreas. Surgery 1977;82:60-
67.

Chikamune T, Katamoto H, Ohashi F, et al. Serum-lipid and lipoprotein
concentrations in obese dogs. J Vet Med Sci 1995;57:595-598.

Yadav D, Pitchumoni CS. Issues in hyperlipidemic pancreatitis. / Clin Gas-
troenterol 2003;36:54-62.

Whitney MS, Boon GD, Rebar AH, et al. Effects of acute pancreatitis on cir-
culating lipids in dogs. Am ] Vet Res 1987;48:1492-1497.

Bishop MA, Steiner JM, Moore LE, et al. Evaluation of the cationic
trypsinogen gene for potential mutations in miniature schnauzers with pan-
creatitis. Can J Vet Res 2004;68:315-318.

Ellis I. Genetic counseling for hereditary pancreatitis—the role of
molecular genetics testing for the cationic trypsinogen gene, cystic
fibrosis and serine protease inhibitor Kazal type 1. Gastroenterol Clin
North Am 2004;33:839-854.

Sahin-Té6th M, Sahin-Téth V, Schickel R, et al. Mutations of the
trypsinogen gene associated with pancreatitis in humans are absent
from the gene for anionic trypsinogen of miniature schnauzers with
pancreatitis [abstract]. J Vet Intern Med 2006;20:1519.

Xenoulis PG, Suchodolski JS, Levinski MD, et al. Investigation of hyper-
triglyceridemia in healthy miniature schnauzers. J Vet Intern Med
2007;21;1224-1230.

Bishop MA, Xenoulis PG, Suchodolski JS, et al. Identification of three
mutations in the pancreatic secretory trypsin inhibitor gene of miniature
schnauzers [abstract]. ] Vet Intern Med 2007;21:614.

Simpson KW, Fyfe ], Cornetta A, et al. Subnormal concentrations of serum
cobalamin (vitamin B,) in cats with gastrointestinal disease. ] Vet Intern Med
2001;15:26-32.

Lamb CR. Recent developments in diagnostic imaging of the gastrointestinal
tract of the dog and cat. Vet Clin North Am Small Anim Pract 1999;29:307-
342.

Mansfield CS, Jones BR. Trypsinogen activation peptide in the diagnosis of
canine pancreatitis [abstract]. J Vet Intern Med 2000;14:346.

Strombeck DR, Farver T, Kaneko J]. Serum amylase and lipase activities in
the diagnosis of pancreatitis in dogs. 4m ] Vet Res 1981;42:1966-1970.

Polzin DJ, Osborne CA, Stevens JB, et al. Serum amylase and lipase activities
in dogs with chronic primary renal failure. Am ] Vet Res 1983;44:404-410.

Steiner JM, Wilson BG, Williams DA. Development and analytical valida-
tion of a radioimmunoassay for the measurement of feline pancreatic lipase
immunoreactivity in serum. Can J Vet Res 2004;68:309-314.

Steiner JM, Teague SR, Williams DA. Development and analytic validation
of an enzyme-linked immunosorbent assay for the measurement of canine
pancreatic lipase immunoreactivity in serum. Can ] Vet Res 2003;67:175-182.

Williams DA, Steiner JM, Ruaux CG, et al. Increases in serum pancreatic
lipase immunoreactivity (PLI) are greater and of longer duration than those
of trypsin-like immunoreactivity (TLI) in cats with experimental pancreatitis
[abstract]. J Vet Intern Med 2003;17:445-446.

Steiner JM, Broussard J, Mansfield CS, et al. Serum canine pancreatic lipase
immunoreactivity (cPLI) concentrations in dogs with spontaneous pancreati-
tis [abstract). J Vet Intern Med 2001;15:274.

Steiner JM, Lees GE, Willard MD, et al. Serum canine pancreatic lipase
immunoreactivity (cPLI) concentration is not altered by oral prednisone
[abstract]. J Vet Intern Med 2003;17:444.

Steiner JM, Finco DR, Gumminger SR, et al. Serum canine pancreatic lipase
immunoreactivity (cPLI) in dogs with experimentally induced chronic renal

failure [abstract]. J Vet Intern Med 2001;15:311.

Steiner JM, Berridge BR, Wojcieszyn J, et al. Cellular immunolocalization of
gastric and pancreatic lipase in various tissues obtained from dogs. Am J Vet
Res 2002;63:722-727.

Sinclair JG, Fleeman LM, Rand JS, et al. Continuing pancreatic inflamma-

COMPENDIUM



180 @3 Chronic Pancreatitis in Dogs and Cats

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

82.

83.

84.

tion or reduced exocrine function are common in dogs after acute pancreatitis
[abstract]. J Vet Intern Med 2006;20:750.

Plumb DC. Veterinary Drug Handbook. Ames, IA: Blackwell Publishing;
2005.

Toskes PP. Medical management of chronic pancreatitis. Scand | Gastroenterol
Suppl 1995;208:74-80.

Mossner ]. Palliation of pain in chronic pancreatitis: use of enzymes. Surg
Clin North Am 1999;79:861-872.

McClave SA, Ritchie CS. Artificial nutrition in pancreatic disease: what les-
sons have we learned from the literature? Clin Nutr 2000;19:1-6.

Qin HL, Su ZD, Hu LG, et al. Effect of early intrajejunal nutrition on pan-
creatic pathological features and gut barrier function in dogs with acute pan-
creatitis. Clin Nutr 2002;21:469-473.

Freeman LM, Labato MA, Rush JE, et al. Nutritional support in pancreatitis:
a retrospective study. / Vet Emerg Crit Care 1995;5:32-40.

Qin HL, Su ZD, Hu LG, et al. Parenteral versus early intrajejunal nutrition:
effect on pancreatitic natural course, entero-hormones release and its efficacy
on dogs with acute pancreatitis. World | Gastroenterol 2003;9:2270-2273.

Kalfarentzos F, Kehagias ], Mead N, et al. Enteral nutrition is superior to par-
enteral nutrition in severe acute pancreatitis: results of a randomized prospec-
tive trial. Br ] Surg 1997;84:1665-1669.

Mohr AJ, Leisewitz AL, Jacobson LS, et al. Effect of early enteral nutrition
on intestinal permeability, intestinal protein loss, and outcome in dogs with
severe parvoviral enteritis. J Vet Intern Med 2003;17:791-798.

Davenport DJ, Remillard RL, Simpson KW, et al. Gastrointestinal and
exocrine pancreatic disease. In: Hand MS, Thatcher CD, Remillard RL,
Roudebush P, eds. Small Animal Clinical Nutrition, 4th ed. Marceline, MO:
Mark Morris Institute; 2000:725-810.

Jennings M, Center SA, Barr SC, et al. Successful treatment of feline pancre-
atitis using an endoscopically placed gastrojejunostomy tube. JAAHA
2001;37:145-152.

Go VLW, Hofmann AF, Summerskill WE]. Pancreozymin bioassay in man
based on pancreatic enzyme secretion: potency of specific amino acids and
other digestive products. / Clin Invest 1970;49:1558-1564.

de la Puente-Redondo VA, Siedek EM, Benchaoui HA, et al. The anti-
emetic efficacy of maropitant (Cerenia) in the treatment of ongoing emesis
caused by a wide range of underlying clinical aetiologies in canine patients in

Europe. J Small Anim Pract 2007;48(2):93-98.

Tumulty JW, Broussard JD, Steiner JM, et al. Clinical effects of short-term
oral budesonide on the hypothalamic-pituitary-adrenal axis in dogs with
inflammatory bowel disease. JA4HA 2004;40:120-123.

Ruaux CG, Steiner JM, Williams DA. Early biochemical and clinical
responses to cobalamin supplementation in cats with signs of gastrointestinal

disease and severe hypocobalaminemia. J Vet Intern Med 2005;19:155-160.

Angelopoulos N, Dervenis C, Goula A, et al. Endocrine pancreatic insuffi-
ciency in chronic pancreatitis. Pancreatology 2005;5:122-131.

Alejandro R, Feldman E, Shienvold F, et al. Advances in canine diabetes mel-

litus research: etiopathology and results of islet transplantation. JAVMA
1988;193:1050-1055.

Hoskins JD, Turk JR, Turk MA. Feline pancreatic insufficiency. Vet Med
Small Anim Clin 1982;77:1745-1748.

Watson ADJ, Church DB, Middleton DJ, et al. Weight loss in cats which eat
well. ] Small Anim Pract 1981;22:473-482.

Perry LA, Williams DA, Pidgeon G, et al. Exocrine pancreatic insufficiency
with associated coagulopathy in a cat. JA4HA 1991;27:109-114.

Hill FWG. Malabsorption syndrome in the dog: a study of thirty-eight cases.
J Small Anim Pract 1972;13:575-594.

Pfister K, Rossi GL, Freudiger U, et al. Morphological studies in dogs with
chronic pancreatic insufficiency. Virchows Arch A Pathol Anat Histol
1980,386:91-105.

Rimaila-Pirninen E, Westermarck E. Pancreatic degenerative atrophy and

COMPENDIUM

85.

86.

87.

88.

89.

90.

91.

92.

chronic pancreatitis in dogs: a comparative study of 60 cases. Acta Vet Scand
1982;23:400-406.

Steiner JM, Williams DA. Serum feline trypsin-like immunoreactivity in cats
with exocrine pancreatic insufficiency. J Ver Intern Med 2000;14:627-629.

Williams DA, Batt RM. Sensitivity and specificity of radioimmunoassay of
serum trypsin-like immunoreactivity for the diagnosis of canine exocrine
pancreatic insufficiency. JAVMA 1988;192:195-201.

VanEnkevort BA, O'Brien RT, Young KM. Pancreatic pseudocysts in 4 dogs
and 2 cats: ultrasonographic and clinicopathologic findings. J Ve Intern Med
1999;13:309-313.

Edwards DF, Bauer MS, Walker MA, et al. Pancreatic masses in seven dogs
following acute pancreatitis. JA4HA 1990;26:189-198.

Stimson EL, Espada Y, Moon M, et al. Pancreatic abscess in nine dogs
[abstract]. J Vet Intern Med 1998;9:202.

Coleman M, Robson M. Pancreatic masses following pancreatitis: pancreatic
pseudocysts, necrosis, and abscesses. Compend Contin Educ Pract Vet
2005;27:147-154.

Talamini G, Falconi M, Bassi C, et al. Incidence of cancer in the course of
chronic pancreatitis. 4m ] Gastroenterol 1999;94:1253-1260.

Kimmel SE, Washabau R], Drobatz KJ. Incidence and prognostic value of
low plasma ionized calcium concentration in cats with acute pancreatitis: 46
cases (1996-1998). JAVMA 2001;219:1105-1109.

ARTICLE #3 CETEST

This article qualifies for 2 contact hours of continuing @
education credit from the Auburn University College

of Veterinary Medicine. Subscribers may take

individual CE tests or sign up for our annual

CE program. Those who wish to apply this credit to

fulfill state relicensure requirements should consult their
respective state authorities regarding the applicability

of this program. CE subscribers can take CE tests online

and get real-time scores at CompendiumVet.com.

I. Which disease is most commonly associated

B

with feline chronic pancreatitis?
FIV infection

b. toxoplasmosis
c. IBD

d. hyperlipidemia

e

The etiology of pancreatitis in miniature schnau-
zers is

a. hyperlipidemia.

b. hereditary.

c. unknown.

d. none of the above

Which endocrinopathy has not been associated
with pancreatitis in dogs?

. hypothyroidism

b. insulinoma

c. hyperadrenocorticism

d. diabetes mellitus

o
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4. What is/are the most common clinical sign(s) in b. analgesia

cats with chronic pancreatitis? c. parenteral nutrition

a. vomiting d. antiemetic therapy

b. diarrhea

c. abdominal pain

d. anorexia/lethargy 10. The most important component of long-term

therapy in dogs with chronic pancreatitis is

5. Which test(s) or diagnostic method is/are of no a. dietary modification.

clinical use for the diagnosis of chronic pancreati- b. analgesic therapy.

tis in cats? c. antibiotics.

a. serum amylase and lipase activities d. pancreatic enzymes.

b. serum fTLI concentration
c. serum fPLI concentration
d. ultrasonography

6. The most sensitive and specific
test or method currently avail-
able for diagnosing pancreatitis
in dogs and cats is
a. serum lipase activity.

b. serum TLI concentration.
c. ultrasonography.
d. serum PLI concentration.

7. Acute and chronic pancreatitis
in dogs and cats can be accu-
rately differentiated based on
a. the duration and severity of clin-

ical disease.
b. ultrasonographic findings.
histopathology.

d. none of the above

o

8. Which statement regarding
chronic pancreatitis is true?

a. Itis characterized by histopatho-
logic evidence of fibrosis.

b. It can be clinically characterized
by spontaneous relapses and
remissions.

c. It can lead to endocrine and
exocrine pancreatic insufficiency.

d. all of the above

9. What should be the first step
in the management of an ani-
mal that presents with severe
vomiting and diarrhea caused
by an acute episode of chronic
pancreatitis?

a. fluid therapy
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