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DEFINITION
Glomerulonephritis is often defined as
the presence of intraglomerular
immune complexes. Leakage of plasma
proteins into the glomerular filtrate
occurs in this disorder because of alter-
ations in the selective permeability of
the glomerular capillary wall. The term
glomerulonephritis suggests associated
inflammation; however, in many cases
inflammatory cells are absent.
Glomerular capillary wall disease may
also be caused by mechanical (e.g., sys-
temic and intraglomerular hyperten-
sion) or structural (e.g., associated with
familial nephropathy in Samoyeds and
glomerular amyloidosis) abnormalities.

SYSTEMS 
Renal/Urologic. Proteinuria is the initial
hallmark clinicopathologic finding.
Glomerulonephritis can be progressive,
resulting in nephron loss and renal
insufficiency/failure.

Cardiovascular. With severe proteinuria
leading to the nephrotic syndrome,
hypoalbuminemia, edema/ascites,
hypercholesterolemia, systemic hyper-
tension, hypercoagulability, and throm-
boembolic disease are often present.

GENETIC IMPLICATIONS
Familial glomerular disease has been
documented in several breeds including
beagles, Bernese mountain dogs, bull
terriers, English cocker spaniels, English
foxhounds, dalmatians, Doberman pin-
schers, greyhounds, Newfoundland ter-
riers, rottweilers, Samoyeds, and soft-
coated wheaten terriers.

INCIDENCE/PREVALENCE
Studies of random source dogs have
demonstrated glomerulonephritis
prevalence rates of 40% to 90%.

GEOGRAPHIC DISTRIBUTION
Worldwide

SIGNALMENT
Breed predilection. See genetic impli-
cations above. In addition to breeds at
risk for familial disease, golden and
Labrador retrievers, long-haired dachs-
hunds, and miniature schnauzers
appear to be overrepresented in some
retrospective studies. Golden and
Labrador retrievers may also be predis-
posed to developing Lyme
disease–associated glomerulonephritis.

Age and range. Mean age for dogs
diagnosed with immune-complex
glomerulonephritis is 6.5 to 7.0 years.
Familial glomerular disease may mani-
fest at an early age (< 1 year).

Gender. No gender predisposition has
been observed for immune-complex
glomerulopathy in dogs. Familial
glomerular disease may have a gender
predisposition (e.g., X-linked hereditary
nephropathy of male Samoyeds and
English cocker spaniels).

CAUSES/RISK FACTORS
Antibody response against normal
glomerular capillary walls (autoimmune
disease) has not been documented in

c o n s u l t a n t  o n  c a l l

Canine 
Glomerulonephritis
Gregory F. Grauer, DVM, MS, Kansas State University

Immunofluorescent photomicrograph of a
glomerulus from a dog with immune complex
glomerulonephritis (stained with a fluorescent
antibody directed against canine IgG) 

c o n t i n u e s

consultant  on ca l l . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . N AV C c l in ic ian’s  br ief. . . . . september.2003. . . . . 21

R E N A L  D I S E A S E



dogs. Several infectious and inflamma-
tory diseases have been associated
with immune-complex glomeru-
lonephritis (Table); however, in many
cases an antigen source or underlying
disease is not identified and glomeru-
lonephritis is referred to as idiopathic.

PATHOPHYSIOLOGY/CLINICAL SIGNS
Antigen–antibody complexes may be
deposited or trapped within the
glomerulus or they may form in situ. In
situ immune complex formation occurs
when circulating antibody reacts with
antigen that has been incorporated or
“planted” in the glomerular capillary
wall. Subsequent to formation or depo-
sition of glomerular immune complex-
es, a cascade of events is often trig-
gered that results in glomerular dam-
age and proteinuria. For example, acti-
vation of complement; platelet aggrega-
tion; and production of cytokines,
growth factors, and eicosanoids can
damage the glomerulus and alter its
permselectivity resulting in proteinuria.
In some cases of familial nephropathy,
there are structural abnormalities in
basement membrane collagen that
result in proteinuria. The glomerulus
responds to these various insults by cel-
lular proliferation (proliferative
glomerulonephritis), thickening of the
capillary walls (membranous glomeru-
lonephritis), and if the injury is persist-
ent and severe, sclerotic changes that
can lead to loss of the entire nephron.
It is interesting to note that an abnor-
mal amount of protein in the glomeru-

lar filtrate is not just a diagnostic marker
but may also cause disease progression
in the form of glomerular and tubuloint-
erstitial damage.

Diagnosis

HISTORY/PHYSICAL EXAMINATION
With mild to moderate proteinuria, his-
torical and physical findings may be
absent or include such nonspecific signs
as mild weight loss, decreased muscle
mass, and lack of stamina. Proteinuria
and/or microalbuminuria is often discov-
ered during annual wellness examina-
tions. In some cases, proteinuria is
observed in dogs presented because of
an underlying infectious or inflammatory

disease process.
If protein loss is
severe (serum
albumin con-
centrations 
< 1.5 to 1.0
g/dl), peripheral
edema and/or
ascites is often
present. If
glomerular dis-
ease progresses
to renal insuffi-
ciency or failure;
polydipsia,
polyuria,
anorexia, nau-
sea, vomiting,
and more
severe weight

loss may be observed along with
azotemia, hyperphosphatemia, anemia,
and decreased urine concentration.
Acute dyspnea may be caused by pul-
monary thromboembolism (rare), and
acute blindness associated with sys-
temic hypertension may be caused by
retinal hemorrhage or detachment
(rare).

IMAGING
Specific changes are usually not noted
on abdominal radiographs or ultra-
sonography. Imaging of the thorax and
abdomen can help rule in or out under-
lying disease processes. Renal biopsy
specimens can be obtained percuta-
neously with ultrasonographic guidance.
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Infectious 
Canine adenovirus I
Bacterial endocarditis
Brucellosis
Heartworm disease
Ehrlichiosis
Leishmaniasis
Pyometra
Borelliosis
Chronic bacterial infections

(gingivitis, pyoderma)
Rocky Mountain spotted

fever
Trypanosomiasis
Septicemia
Helicobacter?

Neoplastic
All types  

Inflammatory
Pancreatitis
Systemic lupus

erythematosus
Other immune-mediated

diseases
Prostatitis
Hepatitis
Inflammatory bowel

disease

Other  
Hyperadrenocorticism and

administration of long-
term high-dose
corticosteroids

Idiopathic
Familial
Nonimmunologic-

hyperfiltration
Diabetes mellitus  

Diseases Associated with
Glomerulonephritis in Dogs



LABORATORY FINDINGS
Proteinuria is the hallmark clinicopatho-
logic abnormality of glomerulonephri-
tis. Glomerular proteinuria is persistent
and usually associated with normal or
inactive urine sediment, although hya-
line casts may be observed. Probably
the most common cause of proteinuria
in dogs is inflammation of the lower uri-
nary tract, which can usually be diag-
nosed on the basis of an active urine
sediment (e.g., bacteriuria and increased
numbers of white and red blood cells
and epithelial cells per high-power
field). The urine protein–creatinine ratio
(UP/C) is used to quantitate and confirm
increased urine protein concentrations
when proteinuria is believed to be
glomerular in origin. Since the magni-
tude of the proteinuria roughly approxi-
mates the severity of the glomerular
lesions, the UP/C can be useful in
assessing disease progression and
response to therapy. Hypoalbuminemia
and hypercholesterolemia are common
serum biochemistry findings in cases of
moderate to severe glomerular protein-

uria. Recent evidence suggests that per-
sistent microalbuminuria is a valuable
tool for early diagnosis of glomerular
disease. Single positive tests should be
followed up with retesting as transient
microalbuminuria may be clinically
insignificant.

DEFINITIVE DIAGNOSIS
Histopathologic evaluation of the renal
cortex not only provides a definitive
diagnosis but also provides valuable
prognostic information. Renal biopsy
should be done only after the patient
has been thoroughly evaluated for any
underlying disease process and platelet
numbers and blood clotting ability have
been assessed.

Treatment

Since most glomerulonephritis is associ-
ated with immune-mediated disease,
often the best treatment is to identify
and correct the underlying source of

antigenic stimulation. In many cases,
however, the underlying disease process
cannot be identified or is impossible to
eliminate (e.g., neoplasia). Immuno-
suppressive drugs are generally ineffec-
tive except in cases where the underly-
ing disease process is responsive to
immunosuppression (e.g., immune-
mediated hemolytic anemia, systemic
lupus erythematosus). Low-dose aspirin
treatment (0.5 mg/kg Q 12 H) has been
recommended for antiinflammatory
and antiplatelet effects. Angiotensin-
converting enzyme inhibitors (ACEIs)
(e.g., enalapril, 0.5 mg/kg Q 12 to 24 H)
have generally been effective in reduc-
ing systemic hypertension and protein-
uria and slowing disease progression in
dogs with idiopathic glomerulonephri-
tis. In addition, sodium-reduced, high-
quality, low-protein diets are often rec-
ommended for dogs with protein-losing
nephropathies (e.g., early renal failure
prescription diets).

In General

RELATIVE COST OF TREATMENT
The “antigen hunt” portion of the
workup is often the most expensive. A
minimum database, thoracic radi-
ographs, abdominal radiographs or
ultrasonography, antinuclear antibody
titers, infectious disease serologic test-
ing (e.g., heartworm, Ehrlichia, and Lyme
disease) and blood pressure assessment
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Photomicrograph of a hyaline cast from the urine sediment of a dog with protein-losing nephropathy 
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can cost more than $500 in many parts
of the country. Obtaining a renal biopsy
with histologic assessment by light,
immunocytochemical, and electron
microscopy may cost $200 to $300. The
cost of long-term treatment with ACEIs
varies depending on the size of the dog,
and routine follow-up examinations
may cost as much as $100 to $150.

FUTURE CONSIDERATIONS
As our profession performs more renal
biopsies in dogs with glomerular dis-
ease, it is likely that specific treatment
recommendations will emerge for the
different histologic forms of the disease.
Similarly, as more data on microalbu-
minuria in dogs surface, it is likely that
testing for microalbuminuria will
become a routine and important diag-
nostic tool for early renal disease.

Follow-up

PATIENT MONITORING
The UP/C should be followed
closely in animals with glomeru-
lonephritis to assess response to
treatment and/or progression of
disease. A favorable response to
either correction of an underlying
disorder or ACEI treatment of idio-
pathic glomerulonephritis would
be a 50% reduction in the UP/C in
conjunction with a stable or
declining serum creatinine con-
centration. Blood pressure should
also be routinely monitored.

Ideally, patients should be rechecked at
1, 3, 6, 9, and 12 months after the start of 
treatment.

PROGNOSIS
The outcome of glomerulonephritis
varies. Glomerular disease can be self-
limiting and reversible. In some cases,
ACEI treatment can improve, stabilize, or
at least retard the progressive nature of
the disease. In other cases, the disease
will progress to chronic renal insuffi-
ciency/failure despite treatment. ■

See Aids & Resources, back page, for 

references, further reading, and 

contacts.

at a glance

• Identify/correct underlying source of antigenic
stimulation, if possible.

• Administer immunosuppressive drugs only if
underlying disease process is responsive to
immunosuppression (e.g., immune-mediated
hemolytic anemia or systemic lupus
erythematosus).

• Give low-dose aspirin (0.5 mg/kg Q 12 H) for
antiinflammatory and antiplatelet effects. Use angiotensin-converting
enzyme inhibitors (e.g., enalapril, 0.5 mg/kg Q 12 to 24 H) for reducing
systemic and intraglomerular hypertension and proteinuria and slowing
disease progression in cases.

• Encourage owners to feed a sodium-reduced, high-quality, low-protein diet
if dog has protein-losing nephropathy. 

The right kidney of a dog as viewed through a laparo-
scope during a renal biopsy procedure. Notice the biopsy
needle entering the visual field at 2 o’clock from a second
puncture site


