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Renal Amyloidosis in a Beagle
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Abstract : An eight-year-old intact male Beagle had anorexia, vomiting, depression for two days. The dog had
hypoalbuminenia and mild azotemia on hematologic and clinical chemistry examinations. Severe proteinuria was
identified on urinalysis. On abdominal ultrasonographs, there were small amount of ascites and bilateral renomegaly
with severe hyperechoic renal cortex and hyperechoic medullary rim sign. Renal biopsy and histopathology revealed
renal amyloidosis. The quality of life in this dog was satisfactory with aggressive supportive care for three months.
Euthanasia was performed due to deteriorated azotemia and nephrotic syndrome.
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Introduction

Renal amyloidosis is one of glomerular diseases character-
ized by extracellular amyloid infiltration and lead to life
threatening organ failure. Kidney is the most common organ
with amyloid infiltration in dogs and cats (19,20,21). This case
describes diagnosis and medical management of renal amy-
loidosis in a Beagle dog.

Case

An eight-year-old intact male Beagle had a history of
depression, anorexia, and vomiting for two days. There were
no significant findings on physical examination. The hemato-
logic and clinical chemistry works showed decreased albumin
level of 1.2 g/dl (normal: 2.9~4.2 g/dl) and calcium level of
8.1 mg/dl (normal: 9.3~12.1 mg/dl). And there were increased
blood urea nitrogen (BUN) level of 68 mg/dl (normal: 8~26
mg/dl), creatinine level of 1.9 mg/dl (normal: 0.5~1.3 mg/dl),
and phosphorus level of 6.3 mg/dl (normal: 3~6.2 mg/dl). All
other clinical blood values including baseline serum cortisol
were within normal limits. Urinalysis showed normal urine
specific gravity of 1.029 (normal: 1.015 to 1.040) but severe
proteinuria with urine protein/creatinine ratio (UPC) level of
>20 (normal: <0.5 when azotemia). There was mild serosal
detail loss on the abdominal radiographs. On abdominal
ultrasonographs, small amount of anechoic ascites was found.
There were mild renomegaly with severe hyperechoic renal
cortex and hyperechoic medullary rim sign in the bilateral
kidneys (Fig 1). Based on the blood chemistry, urinalysis,
and abdominal ultrasonographs, protein losing glomerular

'Corresponding author.
E-mail : Mcchoi@snu.ac.kr

535

disease was diagnosed tentatively. Renal biopsy was per-
formed under sedation with propofol. Histopathologically,
glomeruli were markedly diffusely expanded by abundant
amorphous eosinophilic material, which was interpreted as
amyloid (Fig 2). Therefore renal glomerular amyloidosis was
confirmed. Enalapril 0.5 mg/kg (PO, BID) and colchicine
0.03 mg/kg (PO, SID) were administered to decrease pro-
teinuria and serum amyloid protein A release in hepatocytes.
The dog also received supportive therapy including daily
maintenance fluid, fresh frozen plasma (10 ml/kg), hetastarch
(10 ml/kg), sucralfate, antacids, maropitant citrate and force
feeding in the hospital. Clinical signs were resolved with
these supportive therapies, although abnormal ultrasono-
graphic findings of the bilateral kidneys were persistent.
After discharge, the dog received 400 ml of Hartmann solu-
tion everyday subcutaneously. Albumin, BUN, and creati-
nine were monitored every three days to evaluate the
necessity for fresh frozen plasma. On the 14" day after the
first treatment, this dog no longer needed fresh frozen plasma
to maintain the serum albumin level. The serum albumin was
maintained with 1.5 to 2.0 g/dl. The serum creatinine level
was slightly higher than normal limits but was quite stable
for three months. The dog showed good appetite and activity
and the client was very satisfactory to the dog’s quality of
life. After three months, severe azotemia with BUN 123 mg/
dl, creatinine 9.3 mg/dl and phosphorus 16.1 mg/dl and neph-
rotic syndrome with severe hypoalbuminemia (albumin 1.0
mg/dl), proteinuria, peripheral edema and moderate amount
of ascites were occurred. The dog was euthanized by the
owner’s request because there was no response for medical
treatments.

Discussion

Amyloidosis is a relatively uncommon genetic or inflam-
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Fig 1. Abdominal ultrasonographs. Hyperechoic renal cortex and hyperechoic medullary rim sign are identified in the bilateral enlarged

kidneys.

Fig 2. Histopathology. The glomerular loops are replaced by amorphous, finely fibrillar to waxy, and eosinophilic material (B). (A and

B, H&E stain. Magnification A = x 200, B = x 400).

matory disease with deposition of beta pleated sheets of amy-
loid in organ and tissues, damaging normal physiologic
function. Amyloid is produced due to aberrant misfolding of
cellular protein (1,6,20,21). In dogs, the most common form
of amyloid is generated by misfolding of the major acute-
phase protein, which is called serum amyloid A. Amyloid A
protein depositions are most common in kidneys and directly
associated with renal failure in dogs (1,6,9,20,21). It can also
be deposited in the liver, spleen, adrenal glands, and gas-
trointestinal tracts but the clinical signs associated with these
organs are not clear. It is quite similar in cats that amyloid
deposition can be widespread in the body but the clinical
signs are mostly associated with renal amyloidosis, although
it is uncommon in cats (3,7,8,17). In the renal amyloidosis,
nephrotic syndrome caused by the severe proteinuria and
hypoalbuminemia may results in edema, ascites, systemic
hypertension or hypercoagulable state in the patient (12,23).
The both familial and nonfamilial renal amyloidosis can
occur in any age or breed, with increased risk in the older
Beagle, Collie, Walker hound, Chinese Shar-Pei, and English
foxhound breed in dogs, Abyssinian, Siamese and Oriental
short hair breed in cats, although dogs and cats with familial
form seem to be usually diagnosed at a younger age (2.3,7-
11,16-20).

The renal amyloidosis is one of common glomerular dis-
eases in dogs. Glomerular diseases in dogs and cats include
amyloidosis, glomerulosclerosis, glomerulonephritis, IgA ne-
phropathy, hereditary nephritis, lupus nephritis, membranous
glomerulopathy, and minimal change glomerulopathy (4.9,13,
19,21). The diagnosis of renal amyloidosis needs renal biopsy.
Physical examination, hematology, urinalysis, and ultrasonog-

raphy help to make presumptive diagnosis of glomerular dis-
ease but not the definitive diagnosis of specific glomerular
disease. This dog had mild azotemia, hypoalbuminemia, and
severe proteinuria with remarkably increased UPC. Ultra-
sonography is also not specific for renal amyloidosis but
enlarged kidneys with increased cortical echogenicity may be
associated with glomerular diseases, although these findings
cannot distinguish other diffuse renal disease (5). This dog
showed remarkable hyperechoic cortex with increased size of
bilateral kidneys. This dog also had hyperechoic medullary
rim sign, but this sign may represent possibility of renal dys-
function, not specific sign for glomerular disease (15). Other
abdominal organs such as liver, spleen, and gastrointestinal
tracts were within normal image. Therefore, based on the
hematology, urinalysis and ultrasonographs, protein losing
glomerular disease was diagnosed tentatively. It is important
to differentiate glomerular diseases because definitive diag-
nosis serves adequate treatment and anticipatable prognosis
of the patient. Therefore renal biopsy followed by histopatho-
logic evaluation should be performed. Renal biopsy is rela-
tively safe and indispensable procedure with a low frequency
of severe complications. The main complication of renal
biopsy is bleeding but not common (13,22). In some familial
amyloidosis with medullary involvement, medullary renal
biopsy is not recommended because of higher risk of hemor-
rhage. In concurrent hepatic or splenic amyloidosis, clini-
cally, biopsy of liver or spleen is also not recommended
because these organs become more friable and bleed easily
than kidney (13,22). However, in the renal amyloidosis with
cortical involvement, renal cortical biopsy is helpful for diag-
nosis relatively safely (13,20,21,22). There were no any com-
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plications after renal biopsy in this dog.

Renal amyloidosis is a progressive and fatal disease, so the
prognosis is poor. The median survival time was five days
(range: 0~443 days) including euthanization (20). Unfortu-
nately, most cases of amyloidosis are diagnosed after the dis-
ease has reached an advanced stage. There are no specific
treatments to reverse ongoing production of amyloid. The
goal of treatment is to maintain patient’s quality of life. In
order to provide high quality of life of the patient, nephrotic
syndrome should be delayed. Nephrotic syndrome is typi-
cally characterized by hypoalbuminemia, massive proteinuria
and refractory peripheral edema. Renal amyloidosis com-
monly results in nephrotic syndrome in severely affected
dogs (12,23). Aggressive supportive therapies include daily
maintanence fluid, fresh frozen plasma, hetastarch, enalapril
and cholchicine. Other therapies such as dietary modifica-
tion, phosphate binder, gastorprotectant, and antiemetic may
be needed. Enalapril reduces proteninuria and colchicine is
another agent to reduce serum amyloid A protein release
from hepatocyte in the liver and to reduce a mediator called
amyloid-enhancing factor (13,21). Fresh frozen plasma is
expensive but is worthy for critically ill patients with low
total plasma protein concentration, active hemorrhage with or
without prolongation of coagulation times, persistent vomit-
ing associated with pancreatitis, and sepsis (14). The owner
was satisfied with high quality of life in this dog. This dog
showed good appetite and activity with aggressive support-
ive care for three months before azotemia and nephrotic syn-
drome were deteriorated.

Renal amyloidosis is a life-threatening disease without spe-
cific treatment in veterinary medicine so far. However, defin-
itive diagnosis by renal biopsy is needed for predicting an
accurate prognosis and focusing on the palliation of a seri-
ously ill patient’s symptoms for quality of life.
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