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A 6-year-old neutered male giant schnauzer was presented for a second opinion due 

to chronic diarrhea, decreased appetite, and weight loss of 6 weeks’ duration.

History. The referring veterinarian initiated
empiric treatment against intestinal parasites
and prescribed a highly digestible diet, which
resulted in minor improvement. The dog was
also treated with tylosin to rule out antibiotic-
responsive diarrhea. However, the clinical signs
did not resolve.

Physical Examination. On examination, the
dog was lean with a body condition score of 4/9
but otherwise appeared normal. Further discus-
sion with the owners suggested that the diarrhea
was mostly of small bowel origin. 

Laboratory Results. A workup including com-
plete blood count, serum biochemical profile,
and urinalysis was initiated; abnormal labora-
tory results are listed in the Table.

Additional Diagnostics. No abnormalities in
intestinal wall layering or thickness were
detected on abdominal ultrasound. Inflamma-
tory bowel disease, lymphangiectasia, or alimen-
tary lymphoma were the top differential
diagnoses. 

w h a t ’s  t h e  t a k e - h o m e ?

Abnormal Serum Biochemical Profile Results

Variable Result Reference Interval

Total protein 3.8 g/dL 5.8–7.5 g/dL

Albumin 1.8 g/dL 2.6–4.2 g/dL

Globulin 2 g/dL 2.5–4 g/dL

Calcium 8.9 g/dL 9.4–11.4 g/dL

Cholesterol 95 mg/dL 150–240 mg/dL

Corrected total calcium is within the reference range: The spurious hypocalcemia is due to hypoalbuminemia
and unlikely a reflection of low ionized calcium. Hypocholesterolemia is likely a consequence of poor fat
absorption and protein loss. Urinalysis and urinary protein-to-creatinine ratio were within the reference range.

IBD = inflammatory bowel disease
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Endoscopic view of the descending duodenum. The
duodenal villi are distinctly visible. The mucosa is fri-
able and bleeds easily, as evidenced by the focal
hemorrhage that was induced while gently pushing
the endoscope forward. Photomicrograph of the duodenal mucosa. A dilated

crypt is visible (x). The duodenal villi are infiltrated
by an inflammatory cell population consisting mainly
of lymphocytes and plasma cells. The findings were
moderate to severe inflammatory lymphocytic plas-
macytic duodenal infiltration, architectural changes
(not shown), and numerous crypt abscesses.
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ASK YOURSELF…
Which of the following steps should be
taken next? (More than 1 choice can be
selected.)

A. Question the owners about their 
compliance with prescribed diet and
medication.

B. Continue with the same treatment
for another 2 weeks.

C. Rule out bacterial intestinal infection
(eg, campylobacteriosis).

D. Perform an adrenocorticotropic 
hormone stimulation test.

E. Consider adding additional immuno-
suppressive drugs to the treatment.

Upper gastrointestinal endoscopy with sampling
of gastric and duodenal mucosal tissue was per-
formed (Figure 1). The duodenal mucosa
appeared to be friable (bleeding easily when
touched). Histopathologic evaluation revealed
moderate to severe inflammatory lymphocytic
plasmacytic duodenal infiltration, architectural
changes such as moderate to marked villous
stunting, and numerous crypt abscesses 
(Figure 2). 

Diagnosis. The diagnosis was determined to be
protein-losing enteropathy due to severe inflam-
matory bowel disease.

Initial Treatment. The dog was discharged, 
and treatment was initiated with prednisone at 
an immunosuppressive dose (2 mg/kg PO Q 12
H for 4 days, then Q 24 H), metronidazole (15
mg/kg PO Q 12 H), and a novel protein diet. A
follow-up visit 2 weeks later showed no
improvement. 
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other possible causes, including insufficient
owner compliance, concurrent diseases (eg,
concurrent parasite infestation or campylobacte-
riosis), and misdiagnosis (eg, exocrine pancre-
atic insufficiency, or alimentary lymphoma).

Consequently, the recommended approach for
dogs with refractory IBD includes a discussion
with the owners; reevaluation and possible
recheck of test results obtained; fecal parasitol-
ogy studies (nematodes and protozoa); fecal
culture and sensitivity for enteropathogens; and
measurement of serum cobalamin (vitamin
B12), folate, and trypsin-like immunoreactivity. 

Further treatment. If all tests confirm that
refractory IBD is the most likely diagnosis, the
treatment protocol should be modified to
include additional immunosuppressive drugs. 

Cyclosporine A is mainly an inhibitor of cell-
mediated immunity with helper T lymphocytes 
as a primary target. The recommended dose is 

5 mg/kg PO Q 24 H. The drug is relatively
expensive and can cause such side effects as
vomiting, anorexia, epiphora, gingival hyperpla-
sia, and hirsutism. 

Azathioprine is an inhibitor of purine metabo-
lism that prevents proliferation of immune cells.
It is given at 2 mg/kg Q 24 H for 14 days, then 
2 mg/kg Q 48 H, and is then decreased to 
1 mg/kg Q 48 H. Time to peak therapeutic
effects may be several weeks. Side effects
include bone marrow suppression, acute pan-
creatitis, and hepatotoxicity. 

Cobalamin is essential for processes occurring
in intermediary cell metabolism. In a recent
study, hypoalbuminemia (< 2 g/dL) and
hypocobalaminemia (< 200 ng/L) were both
shown to be associated with a negative outcome
in dogs with chronic enteropathies. Hypocobal-
aminemia reflects involvement of the distal small
intestine; it can be due to a congenital defect in
giant schnauzers. However, in dogs with IBD it
reflects involvement of the distal small intestine
in the inflammatory process. Parenteral vitamin
B12 supplementation is indicated in hypocobal-
aminemic dogs (for a 32-kg dog: 6 weekly SC
doses of 1200 mcg with a follow-up measure-

at a Glance

Initial Treatment
• Prednisone: 2 mg/kg PO Q 12 H for 

4 days, then Q 24 H
• Metronidazole: 15 mg/kg PO Q 12 H
• Novel protein diet

Further Treatment
• Cyclosporine A: 5 mg/kg PO Q 24 H
• Azathioprine: 2 mg/kg PO Q 24 H for

14 days, then 2 mg/kg Q 48 H, then 1
mg/kg Q 48 H

• Vitamin B12: 6 weekly doses of 1200
mcg/dog (parenteral injection)

IBD = inflammatory bowel disease

Not surprisingly, owner compliance is essential
to treatment success. Additionally, enteric bacte-
rial infections can complicate chronic entero-
pathies in dogs, and a fecal sample should be
submitted for culture and sensitivity. If no inter-
current disease is identified, adding other
immunosuppressives, such as cyclosporine A or
azathioprine, may be indicated. Atypical hypoad-
renocorticism (Addison’s disease) may cause
chronic, intermittent gastrointestinal signs but
would have responded to prednisone therapy.

Assessment. IBD is diagnosed by a lack of
response to diet change (to a novel protein or
hydrolyzed peptide–based diet) or antimicro-
bials (such as metronidazole) and by evidence
of inflammatory infiltration of the gastrointesti-
nal mucosa. Cases refractory to steroid treatment
are not uncommon and have been reported to
occur in 16% to 55% of dogs with IBD. 

Before attributing clinical signs to refractory dis-
ease, however, consideration should be given to

Correct Answers:
A. Question the owners about their compliance with

prescribed diet and medication.
C. Rule out bacterial intestinal infection (eg, campylo-

bacteriosis).
E. Consider adding additional immunosuppressive drugs

to the treatment.

TAKE-HOME MESSAGES
• In dogs with severe chronic protein-losing enteropathy and no evidence of blood loss,

differential diagnoses include lymphangiectasia, severe IBD, and alimentary lymphoma.

• Some dogs with IBD may have disease that is refractory to prednisone treatment. If
owner compliance is good, treatment failure should prompt the clinician to reevaluate
the diagnosis and rule out concurrent diseases.

• Once the diagnosis of IBD is confirmed, cyclosporine A or azathioprine may be added to
the treatment regimen.

• Severe hypoalbuminemia and hypocobalaminemia are negative prognostic factors in
dogs with chronic enteropathies. Once documented, hypocobalaminemia should be
treated with parenteral injections of vitamin B12.

c o n t i n u e s



ment of serum cobalamin; dosing frequency can
be subsequently reduced to twice or once
monthly). 

Outcome. No fecal parasites or enteropatho-
genic microorganisms were identified. Serum
trypsin-like immunoreactivity level was within
the reference interval, but the dog was
hypocobalaminemic (150 ng/L; reference inter-
val, 251–908). 

Vitamin B12 supplementation was initiated at
1200 mcg SC weekly. The prednisone dosage
was progressively reduced; cyclosporine was
started at 5 mg/kg Q 24 H and was well toler-
ated. However, the clinical signs improved only
marginally. 

After 2 weeks, azathioprine (2 mg/kg Q 24 H)
was added to the treatment regimen but did not
result in significant improvement. A few weeks
later, the dog developed intractable vomiting,
and a jejunal intussusception was diagnosed by
abdominal ultrasound. Euthanasia was per-
formed at the owners’ request, and necropsy
confirmed the earlier biopsy findings. ■

See Aids & Resources, back page, for
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