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Elevated
BUN After
Chemotherapy
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Romeo, an 11-year-old, 11.6-lb (5.3-kg),
neutered male crossbreed dog, was
presented for a recheck evaluation

for urinary bladder transitional cell
carcinoma. He had previously undergone
chemotherapy (mitoxantrone [5 mg/m?
IV g3wk]) for 4 months and definitive
radiation therapy.

Romeo had a history of left cranial cruciate liga-
ment rupture that had been conservatively and
nonsurgically managed with deracoxib (1.4 mg/kg
PO q24h) for the year prior to presentation for a
bladder tumor; CBC and serum chemistry profile
performed about a month between each visit were
unremarkable (Table, next page). His owners
reported no problems, and he had a normal
appetite with no history of vomiting or diarrhea.

Physical Examination

On physical examination, Romeo was bright, alert, and
responsive. The only remarkable findings were left pel-
vic limb lameness and medial buttress of the left stifle.
No abnormalities were noted on fundic examination,
no pain was elicited on abdominal palpation, and rectal
examination was unremarkable, with normal stool
consistency and color.

Diagnostic Findings

An increase in BUN and BUN:creatinine ratio levels
was observed over ~5 months prior to presentation for
recheck evaluation. Because Romeo was able to tolerate
deracoxib and had no outwardly detectable adverse
effects from NSAID administration, his increased BUN
was initially attributed to GI injury secondary to che-
motherapy and radiation therapy, but no improvement
was shown with omeprazole and sucralfate treatment
following chemotherapy. Deracoxib was continued
because of the severity of Romeo’s orthopedic disease
and potential benefits of cyclooxygenase-2 inhibition in
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the treatment of bladder carcinomas. Although
Romeo was clinically healthy, his BUN levels con-
tinued to increase following cessation of radiation
therapy and during the weeks in which chemo-
therapy was not administered. He was treated with
sucralfate slurry (500 mg PO q8h) and omeprazole

(I mg/kg PO q12h) for 2 weeks, and CBC and
serum chemistry profile were evaluated at regular

TABLE
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intervals; however, his BUN and BUN:creatinine
levels continued to increase. A video capsule
endoscopy (VCE) was performed to investigate the
possibility of subclinical GI bleeding and revealed
multiple hemorrhages in the distal small intestine
(Figure; see Treatment at a Glance). Treatment
with deracoxib was discontinued after VCE was
performed.

SERUM CHEMISTRY RESULTS DURING DERACOXIB MONOTHERAPY
& CHEMOTHERAPY & FOLLOWING RADIATION THERAPY

|

Parameter Reference First Second Before After After First PPl Second Discontinuation
Range Biannual Biannual Chemo- Chemo- Radiation Therapy PPI of Deracoxib

Examination Examination therapy therapy Therapy Therapy

Packed cell 39-58 44 47 40 44 47 47 44 47

volume (%)

Platelet count 190-468 374 348 335 389 363 408 429 412

(<10%uL)

BUN (mg/dL) 6-26 18 17 17 33 39 41 59 26

Creatinine 0.7-1.5 0.6 0.6 0.7 0.7 0.8 0.7 0.8 0.7

(mg/dL)

Phosphorous 2.5-56 2.4 31 31 4 31 39 39 31

(mg/dL)

Calcium 9.4-11.4 9.4 9.2 9.3 10 10.5 10.4 10.2 9.1

(mg/dL)

Total protein 5.2-1.3 55 57 5.7 59 6.4 6.1 6.2 6.1

(g/dL)

Albumin (g/dL)  3-39 35 31 31 3.5 3.7 3.8 3.3 3.2

Sodium 140-156 148 147 147 151 150 150 148 145

(mEq/L)

Potassium 4-53 4 4] 4] 4.6 4] 4.5 5 4.8

(mEq/L)

Chloride 108-122 12 m m 12 108 m m 12

(mEq/L)
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VCE has been used in dogs with unexplained causes
of microcytosis, iron-deficiency anemia, or hypo-
albuminemia to determine whether the cause was
related to GI bleeding.! VCE should be reserved for
dogs weighing >9.5 Ib (4.3 kg) because the size of
the capsule restricts its use in smaller dogs. VCE is
not recommended in cats, even those weighing >9
Ib (4 kg), because of gastric retention of the capsule.
The sensitivity of VCE for detection of the source of
GI bleeding in dogs is unknown but is likely less
than that of traditional endoscopy; thus, VCE
should only be used when more sensitive measures
for detection of GI bleeding are unavailable.

DIAGNOSIS:
SUBCLINICAL GI BLEEDING

Treatment & Long-Term Management
Omeprazole and sucralfate were continued; der-
acoxib was discontinued, and subsequent blood
work revealed normalization of Romeo’s BUN
and serum BUN:creatinine levels. Mitoxantrone
therapy was continued for the next year, and his
BUN and BUN:creatinine levels remained within
normal limits.

Prognosis & Outcome

At the 6-month follow-up after deracoxib was dis-
continued, Romeo had no evidence of GI bleeding
and was still undergoing chemotherapy treatment
for his bladder tumor. Because the GI bleeding was
identified early and deracoxib was withdrawn, a
good resolution is expected for Romeo’s NSAID-
induced adverse effects.

Discussion

Adverse GI effects (eg, vomiting, diarrhea) are
relatively common with NSAID administration
in dogs, but less common adverse effects (eg, GI
bleeding) may not always be detectable by the
owner. Patients with multiple risk factors (eg,
older dogs, dogs with comorbidities) are likely
at increased risk. Early detection and treatment
and, when possible, discontinuation of the
NSAID can help ensure a good prognosis in dogs
with NSAID-induced GI adverse effects (see Take-

Home Messages, next page).

TREATMENT AT A GLANCE

» VCE is a noninvasive tool that can help confirm Gl
bleeding in dogs if traditional endoscopy is not available
orif the dogis not a good anesthetic candidate.?

» Fecal occult blood testing can increase the index of
suspicion for Gl bleeding in dogs but, because of asso-
ciated low specificity, should not be used as a stand-
alone test.

» The treatment of choice for NSAID-induced upper Gl
bleeding is proton-pump inhibitor (PPI; eg, omeprazole,
esomeprazole, pantoprazole) therapy at 1 mg/kg PO or
IV q12h.3 This class of drugs is superior to H,-receptor
antagonists (eg, famotidine, ranitidine) at equivalent
doses in the treatment of Gl ulceration in dogs.?

PPI = proton-pump inhibitor

VCE = video capsule endoscopy

A FIGURE VCE confirming Gl bleeding from multiple hemorrhagic areas (arrows) identified in the small intestinal mucosa
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TAKE-HOME MESSAGES

» The most common NSAID-induced adverse effects in dogs are Gl in origin.*

» Outwardly detectable adverse effects are not always present in dogs with

NSAID-induced Gl bleeding. Increased BUN and BUN:creatinine levels can be
early indicators of subclinical Gl bleeding and can occur in the absence of
anemia.’

Patients with multiple risk factors (eg, older dogs, dogs receiving ulcerogenic
or erosive drugs, dogs with Gl comorbidities such as inflammatory bowel
disease) are at the highest risk for NSAID-induced Gl bleeding.® Dogs without
otherrisk factors for Gl bleeding that receive NSAIDs at appropriate doses,
especially when used for short periods of time, rarely experience adverse
effects.* In the absence of additional risk factors for NSAID-induced Gl injury,
NSAIDs should be used alone. In the absence of other risk factors for Gl
bleeding, prophylactic PPI therapy with NSAID administration is not
recommended because, although PPIs can help control Gl bleeding in the
stomach and proximal duodenum, the combination of NSAIDs with PPIs may
worsen distal intestinal bleeding. This is thought to be secondary to
alteration of the intestinal microbiota, increased intestinal permeability, and
increased intestinal inflammation.3’

Discontinuation of NSAIDs and treatment with PPIs are recommended when
possible for dogs presented with NSAID-induced clinical Gl bleeding. Il
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(capromorelin oral solution)

30 mg/mL

BRIEF SUMMARY: Before using this
product, please consult the full product
insert for more information.

For oral use in dogs only
Appetite Stimulant

Caution: Federal (USA) law restricts
this drug to use by or on the order of a
licensed veterinarian.

Description: ENTYCE® (capromorelin oral
solution) is a selective ghrelin receptor
agonist that binds to receptors and
affects signaling in the hypothalamus

to cause appetite stimulation and binds
to the growth hormone secretagogue
receptor in the pituitary gland to
increase growth hormone secretion.

Indication: ENTYCE (capromorelin oral
solution) is indicated for appetite
stimulation in dogs.

Contraindications: ENTYCE should not be
used in dogs that have a hypersensitivity
to capromorelin.

Warnings: Nof for use in humans. Keep
this and all medications out of reach of
children and pets. Consult a physician
in case of accidental ingestion by
humans. For use in dogs only

Precautions: Use with caution in dogs
with hepatic dysfunction. ENTYCE is
metabolized by CYP3A4 and CYP3A5
enzymes (See Clinical Pharmacology).
Use with caution in dogs with renal
insufficiency. ENTYCE is excreted
approximately 37% in urine and 62%

in feces (See Adverse Reactions and
Clinical Pharmacology).

The safe use of ENTYCE has not been
evaluated in dogs used for breeding
or pregnant or lactating bitches.

Adverse Reactions: Field safety was
evaluated in 244 dogs. The most common
adverse reactions were diarrhea and
vomiting. Of the dogs that received
ENTYCE (n = 171), 12 experienced
diarrhea and 11 experienced vomiting.
Of the dogs freated with placebo

(n =73), 5 experienced diarrhea and

4 experienced vomiting.

To report suspected adverse drug events
and/or obtain a copy of the Safety
Data Sheet (SDS) or for fechnical
assistance, call Aratana Therapeutics

at 1-844-640-5500.

For additional information about adverse
drug experience reporting for animal
drugs, contact FDA at 1-888-FDA-VETS or
online at http://www.fda.gov/Animal
Veterinary/SafetyHealth
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