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ABSTRACT:

Pancreatitis is a multifactorial disease with a variable clinical course and outcome. An
underlying cause is not commonly identified, but risk factors include breed, age, concurrent
endocrine disease, obesity, drugs, and trauma. The clinical signs of the disease range from
mild lethargy to severe vomiting, multiple-organ failure, and death. The diagnosis is often
challenging and relies on a constellation of history, physical examination, and diagnostic
findings. Treatment generally includes supportive care, pain control, nutritional support,
and treatment of concurrent diseases. The outcome is variable, and the disease may

recur without warning.

ancreatitis is the result of inappropriate

release of digestive enzymes within the

pancreas. The inciting cause of canine
and feline pancreatitis is not commonly identi-
fied, perhaps because of the complex nature of
the disease or the subacute to chronic nature of
many cases. Although an underlying cause is
commonly not identified, risk factors include
breed, age, concurrent endocrine disease, obe-
sity, drugs, and trauma.

PHYSIOLOGY
The exocrine pancreas produces zymogens,
pancreatic secretory trypsin inhibitor (PSTI),
and active enzymes (i.e., lipase, amylase, and
the procoenzyme procolipase).’” The zymogens
include trypsinogen, chymotrypsinogens,
kallikreinogen, proelastases, procarboxypepti-
dases, and prophospholipase A,.> Trypsin, the
active form of protrypsinogen, is the only acti-
vated zymogen capable of

effects on trypsinogen, depending on its con-
centration. At a low concentration, as is found
within acinar cells, calcium binding protects the
trypsinogen activation peptide from exposure.
Increased calcium concentration, as is found in
the ducts and intestine, increases the sensitivity
of trypsinogen to activation by trypsin.’* Ductu-
lar PSTI, also known as serine protease inhibitor
Kazal-type 1 (SPINK1), protects the pancreas
by binding to the active site on trypsin in acinar
cells and pancreatic ducts to prevent further
zymogen activation and is packaged within
zymogen granules.’ Like most cells, exocrine
pancreatic cells contain lysosomal granules
important for cellular function; these contain
proteases, including cathepsin B, that can acti-
vate zymogens on contact.

Protective mechanisms that decrease the risk
of zymogen activation include the inclusion of
PSTT with zymogens, the segregation of zymo-
gens within lipid structures, and the maintenance

Send comments/questions via email activating itself or the other

zymogens. This activation is
controlled in large measure by
local calcium concentration.?
Interestingly, calcium has
both inhibitory and activating

of high alkaline ductular flushing. Alkalinity is
maintained by bicarbonate secretion through the
cystic fibrosis transmembrane conductance regu-
lator (CFTR).? The association of pancreatitis
with CFTR mutations in humans emphasizes
the importance of ductular bicarbonate secretion
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as a protective mechanism.’ Zymogen granule
secretion is the result of both neural and humoral
mechanisms. The humoral mediators secretin and
cholecystokinin are believed to be most important
in stimulating zymogen secretion in dogs and cats.

Duodenal brush border cells produce enteroki-
nase, a strong protease responsible for zymogen
activation within the intestinal lumen (Figure 1).
Enterokinase is unique in that it is 2,000 times
more effective at activating trypsinogen than
trypsin itself.* Production of enterokinase in the
intestine instead of the pancreas helps ensure effi-
cient and effective activation of zymogens in the
intestine while limiting the risk of zymogen acti-
vation within the pancreas. Enterokinase is not
inactivated by PSTT and does not form complexes
with antiproteases. Muscle sphincters in the pan-
creatic ducts help prevent reflux of enterokinase
and duodenal contents into the pancreas.

Low levels of circulating exocrine pancreatic
enzymes are commonly present in plasma, probably
due to direct leakage into the bloodstream. They
are commonly cleared through the kidneys. Circu-
lating zymogens are bound by circulating enzyme
inhibitors (i.e., oy-antitrypsin, o,-macroglobulin)
that decrease their activity and increase mono-
cyte—macrophage clearance, respectively.

PATHOPHYSIOLOGY

Pancreatitis is a multifactorial and complex
process that eventually culminates in inappropriate
activation of zymogens within the pancreatic
parenchyma. In most patients, this is likely the
result of abnormal fusion of lysosomal and zymo-
gen granules within the acinar cell.”” A small sub-
set of veterinary cases, like a large percentage of
human cases, may be due to inappropriate duode-

nal reflux into the pancreas.” The activation of trypsino-
gen to trypsin furthers pancreatic damage by activating
the other zymogens and trypsinogen. Once zymogen
activation has occurred, damage is amplified by free rad-
ical-associated damage (e.g., lipid peroxidation) and
increased capillary permeability due to endothelial
membrane damage. This increase in permeability can
lead to pancreatic edema, decreased microvascular circu-
lation, increased free radical stasis, and local ischemia.
The accumulation of free radicals and presence of local
ischemia may lead to worsening inflammation and

parenchymal damage (Figure 1).
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Figure 1. Normal pancreatic function and consequences of
abnormal zymogen release. (Reprinted with permission, © American
Gastroenterological Association, Bethesda, MD)

Site of zymogen activation,

Normal zymogen release into the duodenum with activation by
enterokinase.

Acute pancreatitis: mechanisms

« Zymogen activation

» [nflammation
+ Ischemia

« Neurogenic
stimutation

Local and systemic sequelae of pancreatic inflammation.

As proteolytic enzymes propagate, they may overwhelm
the circulating antiproteases. Activation of inflammatory
cascades, including complement, kinin, and coagulation
systems, by proteases then occurs. This may lead to severe
refractory hypotensive and vasoactive shock, disseminated
intravascular coagulopathy (DIC), multiple organ dys-
function syndrome (MODS), and death.>*”

Pancreatitis can be acute or chronic and mild or severe.
Acute pancreatitis may occur singly or recurrently. It can
be mild or self-limiting. Severe cases may be associated
with complications, including pancreatic abscessation or
pseudocysts, hypotensive shock, acute renal failure,
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Figure 2. Ultrasonographic findings associated with pancreatitis.

Mixed echogenicity of a pancreas (Panc) in a hyperechoic
mesentery visualized via ultrasonography.

MODS, DIC, and death.>®” Pancreatic pseudocysts are
collections of pancreatic secretions that form secondary
to fibrosis or inflammation.®’ Pancreatic abscessation
may also occur.'®'" Although usually sterile, both pancre-
atic pseudocysts and abscesses may require surgical inter-
vention for successful outcomes. Chronic pancreatitis
may also be mild or severe. Mild cases are associated
with minimal clinical signs and minimal morphologic or
functional changes. Severe disease may lead to marked
histologic abnormalities and may rarely be associated
with development of exocrine pancreatic insufficiency or
endocrine insufficiency (i.e., diabetes mellitus [DM]).

In humans, defects in the trypsinogen, SPINK1, and
CFTR genes are associated with hereditary pancreatitis.’ It
is currently unknown whether there are specific hereditary
causes of pancreatitis in dogs or cats, although terriers,
miniature schnauzers, and Siamese cats are overrepre-
sented."

RISK FACTORS, CLINICAL SIGNS,AND

PHYSICAL EXAMINATION FINDINGS
Known or suspected risk factors for canine pancreati-

tis include breed (i.e., terriers, miniature schnauzers),
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Hypoechoic focus in the pancreas consistent with a pancreatic
abscess (Pan Ab) visualized using ultrasonography.

age (i.e., older than 5 years), concurrent endocrine dis-
ease (i.e., DM, hyperadrenocorticism, hypothyroidism,
hypertriglyceridemia), hypercalcemia, obesity, gastroin-
testinal (GI) disease, drugs (i.e., sulfonamides, azathio-
prine), epilepsy, infection, and blunt abdominal
trauma.>">'*'¢ Glucocorticoids are no longer considered
a risk factor for development of pancreatitis in humans.
In addition, research does not support an association
with pancreatitis in dogs or cats.’® Risk factors in cats
include breed (i.e., Siamese), age (i.e., older than 7
years), trauma, and concurrent disease (i.e., triaditis,
hepatic lipidosis, DM).>""2 The term #riaditis is used by
some veterinary gastroenterologists to refer to concur-
rent inflammatory bowel disease (IBD), cholangiohep-
atitis, and pancreatitis. Feline cases may be caused by
FIP, toxoplasmosis, liver flukes, or pancreatic flukes.>*'*

Clinical signs in dogs include anorexia, vomiting,
diarrhea, abdominal pain, and fever.>'** Signs in cats
include lethargy (100%), anorexia (97%), dehydration
(92%), and jaundice (64%).'* Vomiting (35%) and
diarrhea (15%) are uncommonly associated with feline
pancreatitis; mild weight loss or atypical behavior may
be the only clinical sign." Physical examination findings
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Figure 3. Laparoscopic evaluation of pancreatitis.

Edematous pancreas with a focus of saponification visualized
laparoscopically.

include dehydration, abdominal pain, icterus, tachycar-
dia, tachypnea, orthopnea, fever/hypothermia, or pres-
ence of an abdominal mass. In some animals,
particularly cats, physical examination may be com-
pletely unremarkable.

DIAGNOSTICS

Nonspecific blood work abnormalities include nonre-
generative anemia; an increased or decreased leukocyte
count; an increased or decreased neutrophil count; an
increased or decreased potassium or glucose concentra-
tion; a decreased calcium or albumin concentration; and
an increased bilirubin, cholesterol, alanine aminotrans-
ferase, alkaline phosphatase, blood urea nitrogen, or crea-
tinine concentration. Abnormalities in leukocytes,
calcium, and potassium are associated with a poorer
prognosis, especially in cats with hypocalcemia.”

The diagnosis of pancreatitis is complicated by the lack
of a rapid, sensitive, and specific test. Although amylase
and lipase serum values have been used as a diagnostic
tool, they are not sensitive or specific and are believed to
have no benefit in cats.”"”?*** Values may be increased
with renal disease, glucocorticoids (often greater than five
times the normal level), GI disease or perforation, peri-
tonitis, and dehydration.”* Anecdotally, the diagnostic
utility of measuring amylase and lipase may be increased
when serum values are compared with those in abdominal
fluid. Measurement in free fluid is ideal, although diag-
nostic peritoneal lavage fluid may be used.

Recently, there has been increased interest in using
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Laparoscopic biopsy of an inflamed and edematous pancreas.

both the trypsin-like immunoreactivity (TLI) and pan-
creatic lipase immunoreactivity (PLI) tests to evaluate
potential pancreatitis cases. The use of both tests is lim-
ited by turnaround time, depending on sample shipment
date and geographic location, and nonaerofugable
lipemia. Increased TLI is associated with pancreatitis in
dogs but less so in cats because it is compromised by
azotemia and GI disease.’*? Positive PLI test results are
associated with disease in both dogs and cats, and the
PLI test is now considered the test of choice.>

The sensitivity of radiography is very poor (i.e.,
24%),” but radiography allows evaluation of the
abdomen for concurrent disease and peritoneal effusion.
Chest radiography may be used to evaluate severe cases
for development of pleural effusion. The radiographic
presence of a space-occupying lesion between the stom-
ach and duodenum is consistent with a pancreatic mass.
Other important radiographic findings include the
reverse 7 sign, which is evidence of duodenal ileus.

Ultrasonography has better sensitivity (i.e., 68%) for
detecting pancreatic abnormalities; allows evaluation of
concurrent disease, biliary obstruction, or pancreatic
pseudocyst; and may guide aspiration of fluid or tissue
for further testing.”***¢ Ultrasonographic signs include
a hypoechoic pancreas, a hypoechoic focus in the pan-
creas, a hyperechoic mesentery, and excessive corruga-
tion of the duodenum (Figure 2).

Laparoscopy and laparotomy allow visualization and
biopsy of the pancreas with or without debridement, visu-
alization and biopsy of other abdominal organs, abdominal
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lavage, and placement of necessary feeding and therapeutic
tubes (Figure 3). Biopsy samples can be submitted for
histopathology and aerobic or anaerobic cultures.

TREATMENT

Treatment of pancreatitis is complex and requires
attention to the many facets of disease. Although
research in the human field has increasingly involved
specific therapeutic targets such as somatostatin, clinical
results to date remain disappointing, and treatment
remains mostly symptomatic. Feeding is often the first
question to be decided, and a number of nutritional sup-

Parenteral nutrition should be considered if enteral
feeding is not an immediate option or as a supplement to
enteral feeding. When using parenteral nutrition, the
formula should be adjusted daily based on changes in
electrolytes, glucose, and degree of lipemia. To prevent
inactivation of included vitamins (especially B complex
vitamins) and bacterial complications, the bag should be
shielded from light at all times and replaced daily,
regardless of changes in formula, to protect against bac-
terial replication and propagation. A devoted catheter
line is critical to limit bacterial contamination; this line
should not be used for other fluids or treatments. One
port on a multilumen catheter may be used for this pur-
pose, leaving the other lumens free for fluids and intra-
venous injections. The parenteral nutrition line should be
disconnected as infrequently as possible (ideally never) to
prevent bacterial introduction. If complete nutrition is
provided parenterally, a central venous line should be
used because the high osmolality of the solution may
cause irritation and sloughing of peripheral veins.

Benefits of enteral feeding include decreased bacterial
translocation as well as improved enterocyte health and
immune function.®® An ideal enteral diet is bland, espe-
cially for dogs, and high in calories, especially for cats.
Enteral feeding can be accomplished using a variety of
teeding tubes. Considerations affecting feeding tube

Common signs of canine pancreatitis include anorexia,
vomiting, and diarrhea, whereas vomiting and diarrhea
are uncommonly associated with feline pancreatitis.

port techniques can be used.”” In general, the goals in
treating pancreatitis are to feed early and enterally.

NUTRITION

Nil per os (NPO; nothing by mouth) is beneficial
because it rests the pancreas (pancreatic contraction is
stimulated by the emptying of food and acid into the
duodenum). Prolonged NPO leads to immunosuppres-
sion, decreased wound healing, increased bacterial
translocation, sepsis, and decreased survival.*®* NPO
should not last for more than 48 to 72 hours, including
the time the patient was anorectic before presentation.
Cats should not be fasted because fasting has not been
shown to be beneficial and may exacerbate concurrent
hepatic lipidosis."

COMPENDIUM

choice include necessary anesthesia time, wound-heal-
ing ability, the need for other diagnostics or therapeu-
tics, and species of the patient.

Nasoesophageal and nasogastric tubes can be easily
placed using a small amount of local anesthesia. They
are useful for providing microenteral nutrition to main-
tain enterocyte health and decrease bacterial trans-
location, feeding dogs as disease resolves, and gastric
suctioning to decrease vomiting. Given the small inner
diameter of usable tubes, they have limited use in cats.

Esophagostomy tubes are useful primarily for feeding
cats (Figure 4). Brief anesthesia is required for tube
placement, and there are few complications with this
procedure. To decrease the risk of a cat vomiting and

thereby expelling the tube, a 20-Fr red rubber tube can
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be used. Before placement, the tube should be measured
to the level of the ninth rib to determine the ideal place-
ment location. After tube placement, it is important to
confirm that the tube does not extend past the lower
esophageal sphincter.

Gastrostomy tubes can be placed percutaneously,
endoscopically, or surgically. Anesthesia time for tube
placement is generally brief, and this procedure may be
coupled with diagnostic evaluation of the abdomen.
Gastrostomy tubes are useful for feeding cats and gastric
suctioning in dogs and cats.

Jejunostomy tubes can be placed surgically or laparo-
scopically and may be coupled with diagnostic evalua-
tion of the abdomen. They are useful for feeding
hospitalized dogs because the food bypasses the pan-
creas. Because feeding cannot be successfully adminis-
tered as a bolus through jejunostomy tubes, they are not
as useful for feeding after discharge.

PAIN CONTROL

Aggressive pain control is crucial for successful man-
agement of pancreatitis (Figure 5). Untreated or under-
treated pain is associated with decreased immune
function and may lead to decreased survival rate. In addi-
tion to increased use of standard pain medications, there
are a number of new options for effective analgesia.

Opioids remain an excellent option for pain control.
They are generally inexpensive, can be adjusted fre-
quently, are reversible in cases of dysphoria or decom-
pensation, and can be combined with other pain
medications for balanced analgesia. Disadvantages
include the development of ileus, constipation, and vom-
iting. Recommended options include fentanyl (an initial
bolus of 2 to 4 pg/kg IV followed by a 1 to 4 pg/kg/hr
constant-rate infusion [CRI]), morphine (0.05 to 0.1
mg/kg/hr CRI), hydromorphone (0.005 to 0.04
mg/kg/hr CRI), buprenorphine (0.01 mg/kg applied
buccally [cats only] or 6 to 10 pg/kg IV, IM, or SC tid or
qgid), and butorphanol (0.1 to 0.2 mg/kg/hr CRI [CRI is
necessary for adequate analgesia because of a short dura-
tion of action]; especially useful in cats). Considering the
increased use of fentanyl patches in practice, it is impor-
tant to remember that they do not achieve effective
plasma levels for analgesia until 12 to 24 hours after
application and should not be used as sole therapy.

Lidocaine is a new option for adjunctive pain control,
may help prevent reperfusion injury associated with
pancreatitis, and may indirectly improve GI motility by
decreasing intraabdominal pain.* Lidocaine does not

October 2005

Canine and Feline Pancreatitis @ 771

Figure 5. Welsh terrier in an orthopneic position
because of uncontrolled abdominal pain.

provide complete analgesia when used alone and is gen-
erally combined with an opioid, supplemental ketamine,
or both. Lidocaine can cause significant toxicosis, espe-
cially in cats or in patients with concurrent intrathoracic
blocks. The recommended dose of lidocaine is 20 to 30
pg/kg/min CRI. Ketamine used at subanesthetic doses
decreases central wind-up and overall pain. It is appro-
priate as an adjunctive analgesic only; the recommended
dose of ketamine is 2 to 5 pg/kg/min CRI.

Epidurals have limited benefit in long-term treatment
of pancreatic pain. Local anesthetic agents should not
be used because there is a risk of respiratory paralysis
with a high epidural. It is generally difficult to achieve
adequate rostral penetration with this technique, and
repeat administration is impractical. In cases that bene-
fit significantly from epidural analgesia, placement of an
epidural catheter for epidural opioid administration can
be considered, although the risks of infection and
thromboembolic disease should be weighed. Intratho-
racic (i.e., pleural) blocks can be very effective in treat-
ing pancreatic pain. Lidocaine and bupivacaine (1
mg/kg of each) should be combined in a single syringe
and administered intrathoracically; this may be repeated
every 6 to 8 hours as needed.

Acupuncture may be used to aid pain control and
boost immune function.
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Figure 6. Bag labeled for metoclopramide CRI. Labels
like this can be generated based on patient weight using a
computer spreadsheet program.

BIOCHEMICAL CHANGES

Biochemical changes are unpredictable and common
with pancreatitis. Most require little or no specific
correction. Acidosis commonly occurs secondary to
dehydration and vomiting. It usually improves with
rehydration, although severe acidosis (i.e., pH < 7.2;
bicarbonate ion [HCO;] < 16 mEqg/L) may require cor-
rection. Potassium abnormalities are common. Increased
potassium is usually due to decreased glomerular filtra-
tion rate or tubular flow and acidosis and tends to cor-
rect with correction of acidosis and dehydration.
Because most patients with pancreatitis have total body

tonic polyionic fluids, such as 0.9% sodium chloride and
Normosol-R (Abbott Laboratories), are usually recom-
mended for initial replacement. Lactated Ringer’s solu-
tion may also be helpful in cases without concurrent
hepatic dysfunction. Initial replacement goals are calcu-
lated as follows:

(Estimated %
dehydration + 100)

Replacement ~ Body weight

volume (ml) = (kg) < OO0 X

Initial replacement fluids should be administered over
12 to 24 hours, plus or minus initial shock fluids, con-
currently with maintenance fluids (60 ml/kg/day) and
ongoing losses. If more than one fluid type is needed,
the rate for each need should be calculated separately.
Patients with pancreatitis and prolonged vomiting lead-
ing to free water deficit (i.e., patients with increased
serum sodium, and some patients with normal or
decreased sodium)* may benefit from treatment with
0.45% sodium chloride with or without 2.5% or 5%
dextrose.

Colloids are useful in treating patients with hypopro-
teinemia or decreased colloid osmotic pressure. Colloids
may also decrease the effect of pancreatitis on renal
blood flow.* It is important to keep in mind that they
may increase bleeding times. The recommended daily
dose is 10 to 20 ml/kg/day. The high osmotic pull of
Oxyglobin (Biopure) makes it very useful as a colloid.
Its other main benefit is that it may increase oxygen
delivery to tissue by improving microvascular circula-
tion.*** Oxygen delivery is frequently compromised

Prolonged fasting is associated with immunosuppression,
decreased wound healing, increased bacterial
translocation, sepsis, and decreased survival rate.

depletion of potassium, early supplementation is impor-
tant. Frequent rechecking of electrolyte levels and the
acid—base status is also important.

FLUID THERAPY

Adequate hydration is an important component of a
balanced treatment protocol for pancreatitis. Animals
that are severely hypovolemic may benefit from an ini-
tial fluid bolus (i.e., 45 to 90 ml/kg isotonic crystalloids

divided into quarters and administered to effect). Iso-
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because of microthrombi, inflammation, and vasculitis.
It is important to keep in mind that complications of
overhydration may include development of pulmonary
edema, especially in cats, if the fluid rate exceeds 5 to 10
ml/kg/hr.* The recommended dose of Oxyglobin is 10
to 30 ml/kg in dogs and 5 ml/kg in cats.

Plasma has been recommended as a provider of plasma
protease inhibitors in cases of pancreatitis.”* The theory
is that plasma transfusion leads to replacement of
depleted circulating plasma protease inhibitors and
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decreases the progression of development of acute DIC,
vasoactive shock, and death. Unfortunately, the evidence
does not support this theory.* Although rat studies were
promising, human studies’** have shown no difference
in survival or morbidity with treatment using plasma. To
our knowledge, no studies in dogs or cats are currently
evaluating this issue. Therefore, we consider the main
use of plasma to be part of balanced colloid supplemen-
tation. The main uses of blood supplementation are sim-
ilar to those of plasma. Realistically, the main use of
blood is to provide oxygen-carrying capacity.

SUPPORTIVE CARE

Vomiting is common in canine pancreatitis and may
occur in feline cases because of pain, stimulation of the
chemoreceptor trigger zone, and ileus. Because intes-
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One of the more efficacious antiemetics is chlorpro-
mazine, which is usually dosed at 0.11 mg/kg tid. It is
light sensitive and can have sedative effects because it is
a phenothiazine derivative.

GI ulceration secondary to deranged bicarbonate and
digestive enzyme secretion is not uncommon. The
mainstay of treatment is use of H,-receptor blockers, of
which famotidine and ranitidine are the most com-
monly used, with famotidine having the least P450
enzyme induction and fewest side effects. Because of
the promotile effects of ranitidine, it may be a better
choice in patients with ileus. Proton pump inhibitors are
generally more effective for limiting intestinal ulceration
and esophagitis, but their use has historically been lim-
ited by the need for oral administration. Parenteral pro-
ton pump inhibitors such as pantoprazole are now

Successful treatment hinges on identification and treatment
of concurrent and underlying diseases.

tinal disease is associated with high vagal tone, there is a
reasonable risk of “vomit and die” syndrome if emesis is
not controlled.

Metoclopramide is commonly used because it has
limited side effects and is inexpensive and readily avail-
able. It acts directly in the brain on dopaminergic recep-
tors in addition to increasing lower esophageal sphincter
tone in dogs and enhancing intestinal motility. Efficacy
appears to be increased when metoclopramide is admin-
istered via CRI (1 to 2 mg/kg/day); the CRI half-life is
very short, and patients may begin vomiting within
minutes of disconnection from it. Metoclopramide
should be administered via a syringe pump so that the
dose can be adjusted separately from that of the fluids.
If metoclopramide is added to fluids, two fluid bags
should be used so the bag containing metoclopramide
can be used at a continuous rate and the fluid volume
adjusted using the second bag (Figure 6). Because meto-
clopramide is light sensitive, fluid lines and bags should
be shielded from light.”

Patients with severe cases may experience “break-
through” vomiting. For these cases, it is worth consider-
ing the use of newer antiemetics. Ondansetron (0.1 to 1
mg/kg slow IV bid or tid [in dogs]) or dolasetron (0.6 to
3 mg/kg IV q24h [in dogs]) may be useful in these cases
(feline doses are unknown). The main drawback to the
newer antiemetics is the cost, especially in larger dogs.
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available from human hospitals. There are currently no
published peer-refereed articles on veterinary pantopra-
zole use, but extrapolated dosages for dogs include 10 to
40 mg IV q24h or 0.7 to 1 mg/kg IV q24h.

Pancreatitis is almost always sterile in veterinary
patients, even in those with pancreatic abscessation.
However, bacterial translocation secondary to GI com-
promise is common in patients with prolonged NPO or
severe disease. If GI compromise is suspected, antibi-
otic therapy should be targeted to the enteric popula-
tion. A four-quadrant approach is not necessarily
indicated. An antibiotic with good gram-negative and
anaerobic bacterial coverage (e.g., cefoxitin) is generally
an effective choice. However, when choosing an appro-
priate antibiotic, the entire clinical picture should be
evaluated.

Vitamin B complex supplementation should be con-
sidered in all patients that have had prolonged NPO or
anorexia. Supplementation is especially important in
cats because concurrent intestinal disease or liver disease
may further compromise a cat’s ability to absorb vitamin
B,,, leading to vitamin B, deficiency. Cats often benefit
from administration of steroid therapy at antiinflamma-
tory doses. In addition, identification and treatment of
underlying or concurrent disease are the cornerstone to
essential pancreatitis management in cats and dogs."”

This may include high-dose glucocorticoid therapy for
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IBD or cholangiohepatitis, aggressive feeding with or
without carnitine for idiopathic hepatic lipidosis, stabi-
lization of concurrent endocrine disease, and control of
hyperlipidemia and inflammation.

Patients should be evaluated frequently for impending
DIC, MODS, or shock. If a patient is at increased risk
for such complications, monitoring of one-stage pro-
thrombin time, activated partial thromboplastin time,
platelets, fibrin degradation products, D-dimers (the
utility of D-dimers in evaluating cats for DIC has not
been determined), fibrinogen, liver and kidney function,
and systolic blood pressure may be indicated. Physical
therapy (i.e., frequent walks, massage, passive range of
motion exercises) should be performed because it may
help mitigate increased risk of thromboembolism.***® If
testing suggests that the patient is developing throm-
boembolic disease, heparin therapy (100 to 200 U/kg
SC tid) may be considered. Although treatment guide-
lines are poorly defined in veterinary medicine, signifi-
cant work in humans suggests that heparin therapy
should be started only if it can be continued for 6 weeks;
otherwise, the risk of thrombi is probably greater than
the benefit of treatment.”” At the end of the treatment
interval, patients receiving heparin therapy should be
gradually weaned.

Dopamine has historically been recommended as a
potential way to increase pancreatic microvascular circu-
lation, leading to decreased progression of the disease.
Data supporting dopamine use came from an experi-
mental alcoholic cat model designed to simulate human
alcoholic pancreatitis that has little relevance to veteri-
nary pancreatitis.”** In addition, dopamine infusion can
lead to decreased organ blood flow—if o effects pre-
dominate—from increased systemic vascular resistance.

This can be associated with development of MODS.

CONCLUSION

Pancreatitis is a complex disease that is often difficult
to diagnose and challenging to treat. Pancreatitis in cats
rarely has the key signs common to the disease in dogs.
Serum amylase and lipase alone are not useful in reach-
ing a diagnosis. A diagnosis may be obtained by com-
parison of serum and abdominal fluid amylase or lipase,
serum PLI or TLI testing, abdominal ultrasonography,
laparoscopy, or abdominal exploration. Treatment
should focus on adequate nutritional supplementation,
pain control, fluid therapy, and antiemetics. Concurrent
disease should be identified and aggressively addressed

to improve response to treatment. Patients should be
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monitored for shock, MODS, and DIC, and appropri-

ate interventions should be undertaken early.
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Most cases of pancreatitis are the result of

a. inappropriate duodenal reflux into the pancreas.

b. pancreatic and liver flukes.

c. abnormal fusion of lysosomal and zymogen granules
within the pancreas.

d. toxoplasmosis.
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2. Which is not a risk factor for pancreatitis?

DM
obesity

trauma

a o o p

steroid administration

3. Which laboratory abnormality is associated with

decreased survival in cats?

a. an increased alanine aminotransferase concentration
b. hypocalcemia

c. an increased creatinine concentration

d

. hyperglycemia

4. Which is not affected by renal disease in cats?

a. amylase

b. lipase

c. trypsin-like immunoreactivity
d

. pancreatic lipase immunoreactivity

5. Prolonged NPO is associated with
a. immunosuppression.

b. increased bacterial translocation.

c. decreased survival.

d. all of the above

6. Which is associated with adequate analgesia?

a. improved immune function

b. decreased vomiting

c. increased survival

d. all of the above

7. Which is an appropriate first-line treatment for
vomiting?

a. metoclopramide c. omeprazole

b. famotidine d. pantoprazole

8. Antibiotics are commonly used in cases of pan-
creatitis because
a. the disease is often bacterial in origin.

b. pancreatic abscesses are difficult to diagnose and
require antibiotic therapy.

c. animals have increased risk of bacterial translocation
and sepsis secondary to prolonged NPO and muco-
sal breakdown.

d. antibiotics prevent sepsis in patients receiving par-
enteral nutrition.

9. Treatment of feline pancreatitis often relies on
treating concurrent diseases. Which is not com-
mon with feline pancreatitis?

a. IBD

b. cholangiohepatitis

c. idiopathic hepatic lipidosis

d. urinary tract infection

10. Which is a risk of dopamine use in treating pan-
creatitis?

a. decreased organ blood flow from increased systemic
vascular resistance

b. hypotension

c. bradycardia

d. thromboembolic disease
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