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PROTEINURIA IN CATS 
Prognostic marker 
or mediator? 

Harriet Syme 

Why the recent interest in proteinuria? 

All animals have small quantities of protein in their urine - when this 
is increased the patient is said to be proteinuric. Until recently, protein
uria was not a subject of particular interest to feline veterina rians 
because the occurrence of severe proteinuria - for example, sufficient 
to result in signs of nephrotic syndrome - is relatively uncommon in 
ca ts. More recently, however, the importan ce of low levels of protein
uria as a prognostic indicator and therapeutic target has been recog
nised. This article outlines the method s ava ilable to the fe line 
practitioner for quantifying proteinuria and reviews the published 
evidence for its clinical significance. 

Methods of assessment 

Urine dipsticks 
Urine dipstick tests provide a rapid, semi-quantitative assessment of 
proteinuria and are easy to perform in house. Dipsticks are more sen
sitive to albumin than to other proteins. They can be used to identify 
patients with proteinuria that is sufficiently severe to result in systemic 
hypoalbuminaemia (these cats will almost always have dips tick meas
urements of 3+ positive or rnore). Unfortunately, urine dipsticks cannot 
be used reliably to identi fy less severe proteinuria in cats, as both false 
positive and negative results may occur (see Fig 1, which illustrates the 
relationship between urine dipstick resuJts and more precise quantifi
cation of proteinuria by measurement of urine protein:creatinine 
IUPC] ratios). In pa rt, this is because urine dipsticks do not account for 
how dilute or concentrated a urine sample is. Genera lly speaking, any 
positive result on a urine dipstick is much more likely to be Significant 
if the urine specific gravity is low than if it is high. However, when the 
result is either trace or 1+ positive (which most a re) it is impossible to 
determine whether or not the patient is proteinuric. This limits the use
fulness of urine dipsticks as a screening test in cats. 

SSA precipitation test 
The sul fosa licylic acid (SSA) precipitation test is a semi-quantitative 
method for es timating proteinuria. Although it can be performed in 
house this is uncommon; its use is typically restricted to university and 
commercia l laboratories. The test entaiJs mixing equal volumes of 
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CLINICAL REVIEW 

Practical relevance Numerous 
tests are available to the practitioner 
for quantifying proteinuria. It is 
important to understand the 
advantages and limitations of these 
tests and how the information gained can 
contribute to optimal patient management. 
Patient group Cats with chronic kidney disease 
or systemic hypertension, as well as geriatric cats 
without overt evidence of disease (including renal 
dysfunction), are at particular risk of proteinuria. 
Evidence base Several longitudinal studies of 
cats seen in first opinion clinics have shown an 
association between proteinuria and decreased 
survival time. However, it is unknown whether the 
deaths that occur in proteinuric cats are due to 
progression of renal disease because it is often 
difficult to ascribe a cause of death to a single 
underlying aetiology in clinical patients. It is also 
unknown whether proteinuria is contributing to 
disease progression in these cats or whether 
proteinuric renal disease is intrinsically more 
rapidly progressive. 
Clinical significance More aggressive 
investigation and management of patients with 
proteinuria may be appropriate since they are more 
likely to have progressive disease and/or increased 
mortality. 

Recent work has revealed 

that proteinuria may be of prognostic 

significance in certain groups of feline 

patients, even when it is relatively mild_ 
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urine and a 3-5% solution of SSA (5-sulfosal
icylic acid) and assessing the resulting tur
bidity, typically on a scale of 0 to 4+. 
Limited studies indicate that this test is 
specific but not sensitive so it may not 
be that useful in the clinical setting, 
even as a screening test. I 

IRIS staging of proteinuria in cats 
(www.iris-kidney.com) 

Non-proteinuric 

pare groups of patients is very helpful. The 
International Renal Interest Society (IRIS) 

has introduced a system for staging renal 
disease according to the severity of azo
taemia, proteinuria and hypertension 
(see left). Wherever possible, this system 
will be used in this article. 

UPC Border1ine proteinuric Albuminuria 
The gold standard method for assessment 
of proteinuria is to collect all the urine 
excreted by the patient over a 24 h period 
and to accurately quantify the amount of 
protein that is contained within it. Since timed 
urine collections are simply not practical in 
the clinical setting this test is almost never 
performed. However, it has been shown that 
measurement of UPC ratios from spot urine 
samples are very closely correlated with 
results of 24 h collections and thus these meas
urements are most often used in clinical prac
tice.2 Indexing the protein measurement to 
creatinine in the urine provides a method for 
correcting for the volume of urine that is being 
produced over the day - if the volume is large 
the creatinine concentration will be low, and 
vice versa. 

Measurement of UPC is commercially 
offered by almost all veterinary diagnostic 
laboratories and recently an in-house assay 
has also been developed. It has been reported 
that UPC measurements made using different 
methodologies (eg, wet and dry chemistries) 
may not be that comparable, so when measur
ing UPC serially in the same patient it is 
advisable to ensure that the same method of 
testing is used each time.3 

It is important to appreciate that the amolUlt 
of protein excreted exists along a continuum. 
However, introducing cut-off points to com-

negative 

IRIS categories for UPC 

IJ negative (UPC < 0.2) 
• border1ine (UPC 0.2-{).4) 

• positive (UPC > 0.4) 

trace 1 + positive 2+ positiVi! 3+ positive 

Urine protein dipstick 
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Proteinuric 

FIG 1 Bar chart illustrating 
the relationship between 
urine dipstick results and 
urine protein:creatinine 
(UPC) ratios. Data (author's 
unpublished observations) 
comprise measurements of 
UPC and dipstick protein in 
1343 urine samples obtained 
from 531 cats (median 2, 
range 1-13, samples per cat) 

The relatively low levels of albumin pres-
ent in urine (compared with blood) can be 

quantified by various forms of immunoassay. 
Most of the antibodies employed in these 
assays are not cross-reactive between species, 
meaning that human and canine assays can
not generally be used to test feline urine sam
ples. The term 'microalburninuria' has been 
coined to describe the detection of abnormal 
amoW1ts of albumin in urine in quantities 
insufficient to be detected by conventional 
urine dipsticks. In human medicine, the term 
is usually considered to correspond to a con
centration of 30-300 mg albumin/g creatinine. 
In the veterinary field no universally accepted 
values have been established to define 
microalbuminuria and cut-off points have 
tended to differ between studies. 

In the past decade, immunological methods 
for quantifying albumin in the urine of vet
erinary patients have been developed. These 
have included ELISA methods, which provide 
a very precise quantification of albumin; the 
resulting measurement is either normalised to 
urine creatinine concentration, yielding the 
urine albumin:creatinine ratio (UAC), or to 
urine specific gravity. Protein measurements 
normalised by these two different methods 
have been shown to be very highly correlat
ed4 Although measurement of UAC is offered 
by commercial laboratories in some areas 
these tests are not widely available and have 
mainly been employed in clinical research. A 
semi-quantitative test kit for detection of 
albumin in the urine of cats is also available. 
Marketed as a 'cage-side ' test kit, it provides a 
method for diluting the urine sample to a spe
cific gravity of 1.010. The test device is then 
inserted into the diluted urine sample and left 
for a minimum of 3 minutes. Coloured lines 
that develop on the device give an indication 
of whether the albumin concentration is < 1 
mg/ dl (negative) or > 1 mg/ dl (further quan
tified into low, medium, high or very high 
positive). 

Albumin is the predominan t protein in 
urine and many of the tests employed clinical
ly for quantification of proteinuria (dipsticks 
and UPCs, for example) are actually more 
sensitive tests for albumin than for other 
proteins. It is not surprising then that UAC 
and UPC values are fairly strongly correlated 
(Fig 2). 
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Localisation of proteinuria 

The causes of proteinuria can be broadly cat
egorised as pre-renal, renal or post-renal in 
origin. 

Pre-renal 
Pre-renal proteinuria occurs when an 
increased amoW1t of low molecular weight 
protein is presented to the glomerular barrier 
and then, due to its small size, passes relative
ly unimpeded into the primary glomerular fil
trate. Although in the normal animal some 
small proteins will be filtered in this manner, 
they will usually be reabsorbed by the proxi
mal tubular epithelium with the result that 
very little protein is pre5ent in the urine. If the 
amount of protein filtered is increased then 
this tubular reabsorption mechanism can be 
overwhelmed and proteinuria will result. 

Examples of proteins that are filtered read
ily and may cause pre-renal proteinuria 
include immunoglobulin light chains, haemo
globin and myoglobin. 

Renal 
Proteinuria of renal origin is classically consid
ered to be the hallmark of glomerular di5ease. 
Low-level proteinuria may also arise as a result 
of tubular dysfunction, which leads to a failure 
to process and reabsorb the small amount of 
protein, mainly albumin, which traverses the 
glomerular barrier even in normal animals. 

Glomerular dysfunction can cause very 
severe proteinuria due to defects in the struc
ture and/or charge of the filtration barrier. 
Broadly speaking, glomerular diseases can be 
divided into glomerulonephritis, amylOidosis 
and inherited glomerulopathies. Membrano
proliferative glomerulonephritis has been 
reported as a cause of severe proteinuria and 
nephrotic syndrome in cats but is an uncom
mon cause of renal disease in this species.6 

Amyloidosis has also been reported, most 
commonly in Abyssinians; however, deposi-

FIG 2 Correlation 
between total protein and 
albuminuria. Data are taken 
from a study by the author 
and colleagues of 136 cats.s 
Samples are categorised as 
non-proteinuric, borderline 
proteinuric and proteinuric 
according to IRIS staging 
criteria. UAC '" urine 
albumin:creatinine ratio, 
UPC = urine protein: 
creatinine ratio 
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tion of amyloid in cats may occur solely with
in the renal medulla and, as a consequence, 
these patients are often not significantly 
proteinuric.7 Specific inherited glomeru
lopathies, resulting in abnormalities in the 
glomerular basement membrane or slit 
diaphragm, have been described in humans 
and dogs but have not to date been document
ed in the ca t. 

The amount of protein that traverses the 
glomerular filtration barrier depends not only 
on the structural integrity of that barrier but also 
on the hydrostatic pres5ure that is applied to it. 
If the pressure is increased (so-called glomerular 
hypertension) the amount of protein that passe5 
into the glomerular filtrate may increase. 
Glomerular hypertension may result from sys
temic hypertension if the autoregulatory mech
anisms for maintaining normal glomerular 
capillary pressure are overcome, or impeded as 
with pre-existing renal disease. Alternatively, in 
the setting of renal compromise, where the 
number of functioning nepluons is severely 
diminished, the individual remaining nepluon5 
will each filter a greater volume of plasma at 
increased pressure; this process (known as 
glomerular hyperfiltration) acts to preserve the 
global (ie, whole animal) glomerular filtration 
rate. It is postulated that glomerular hyperfiltra
tion is a maladaptive mechanism that is benefi
cial in the short term to maintain the glomerular 
filtration rate, but over a longer period results in 
loss of nepluons and may contribute to the 
intrinsic progression of chronic kidney disease. 

Post-renal 
Post-renal proteinuria occurs when protein is 
added to the urine after its formation in the 
kidney. Inflammation of the bladder, for 
example due to bacterial urinary tract infec
tion, is the most common cause of this catego
ry of proteinuria. Urolithiasis, tumours and, 
depending on the method of urine collection, 
contamination with proteins from the genital 
tract are other potential causes. 

The magnitude of post-renal proteinuria is 
highly variable - and may be mild. Thus, in 
patients with lower urinary tract disease pro
teinuria should not invariably be dismissed as 
being post-renal in origin; if possible, the 
proteinuria should be re-quantified following 
resolution of the urinary tract disease to ensure 
that there is no concurrent problem causing 
renal proteinuria. Haematuria is often implicat
ed as a cause of post-renal proteinuria but its 
importance has probably been over-empha
sised. Blood does, of course, contain protein 
but considerable contamination must occur to 
result in significant proteinuria. As a general 
rule, if the urine sample is not viSibly dis
coloured (ie, is not gros51y haematuric) then the 
protein measurements will not be altered. 
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As a general rule, if the urine sample is not 

visibly discoloured with blood then the protein 

measurements will not be altered. 

Clinical relevance of proteinuria 

Historically only moderate to severe protein
uria, typically with a UPC > 1.0, has been 
considered to be of clinical significance in 
veterinary practice. However, recent work has 
revealed that proteinuria may be of prognos-
tic significance in certain groups of feline 
patients, even when it is relatively mild. 

Azotaemic cats 
Proteinuria has been shown to be predictive of 
survival in azotaemic cats in three independent 
studies. The first study included 136 cats with 
variable renal function; some of these patients 
were also hypertensive. Proteinuria was found 
to be very highly related to survival, even when 
other clinically important factors, such as sever
ity of azotaemia and the patient's age, were also 
included in the analysis' Indeed, the hazard 
ratio (95% confidence intervals) for death or 
euthanasia was 2.9 (1.4-6.3) and 4.0 (2.0-8.0) 
for UPC ratios of 0.2-0.4 and > 0.4, respective
ly, compared with the baseline group with UPC 
< 0.2, showing the prognostic significance of a 
degree of proteinuria that would previously 
have been considered trivial. Fig 3 shows the 
survival curves for the cats in that study. 

The BENRIC study, which investigated the 
effects of angiotensin converting enzyme (ACE) 
inhibitor therapy in cats with chronic renal fail
ure, has also demonstrated an inverse relation
ship between proteinuria and survival time.8,9 A 
further study demonstrated that UPC was sig
nificantly higher (median 1.33, range 0.50-6.47) 
in cats that died within 1 month of diagnosis of 
chronic renal failure, than in cats that survived 
for longer (median 0.22, range 0.01-1.44)10 
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FIG 3 Survival curves for 
136 cats with variable renal 
function stratified according 
to UPC. The effects of 
azotaemia and patient age 
are controlled for as co
dependent variables in this 
graph. Data are from Syme 
and others (2006)5 showing 
deaths due to any cause 
during follow-up 

Non-azotaemic cats 
Proteinuria has also been found to have prog
nostic value in two small studies of non
azotaemic cats, neither of which has yet been 
published in full. The first study was of 61 
apparently healthy cats that had been present
ed for wellness examinations and from which 
stored urine samples were available for retro
spective measurement of UPC. This showed 
that proteinuria was associated with reduced 
survival. 11 Interestingly, none of the other fac
tors that were investigated (plasma creatinine 
concentration, patient age, urine specific grav
ity or systoliC blood pressure) were predictive 
of survival. The median [25th, 75th percentile] 
UPC of the cats that died (n=15) was 0.30 [0.26, 
0.37] compared with 0.11 [0.16, 0.21] in the 46 
cats that were lost to follow-up (n=lO) or still 
alive at the termination of the study (n=36). 

In a second study, apparently healthy, non
azotaemic geriatric cats were enrolled in a 
prospective clinical trial to determine whether 
proteinuria is predictive of the development of 
azotaemia. Of the 80 cats enrolled, data from 
68 cats was available for follow-up after 1 year, 
which showed that 23/68 (34%) had devel
oped azotaemia." The cats that developed 
azotaemia had significantly higher plasma cre
atinine concentration (152.5 ± 17.7 versus 135.0 
± 21.0 ~mol/l) and upe (0.25 [0.13, 0.39] ver
sus 0.16 [0.12, 0.21]) at entry to the study than 
the cats that did not develop azotaemia. 

Hypertensive cats 
A further population of cats in which the prog
nostic significance of proteinuria has been 
investigated is those with systemic hyperten
sion13 In a study of 141 hypertensive cats, all 
were treated with amlodipine at a dose of 
0.625 or 1.25 mg/ cat with the aim of maintain
ing the systolic blood pressure < 160 mmHg. 
Fifty-eight percent of the cats were azotaemic 
when the hypertension was diagnosed. The 
only variable in the study that was predictive 
of survival was proteinuria. The median sur
vival time of the cats that died or were 
euthanased during the study was 490 days 
(range 217-1169), 313 days (range 124-607) 
and 162 days (range 73-406) for cats that were 
non-proteinuric (Upe < 0.2), borderline pro
teinuric (Upe 0.2-0.4) and protein uric (Upe > 
0.4), respectively (Fig 4). Time-averaged blood 
pressure (calculated from measurements made 
over the entire period of follow-up), age and 
plasma creatinine concentration were among 
the other pretreatment predictive variables 
that were investigated in that study, but none 
was significantly associated with survival. 

Systemic hypertension may cause glomeru
lar hypertension and therefore proteinuria. 
Hypertensive cats have been shown to be 
more proteinuric than normotensive cats with 
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comparable renal function.s Glomerular hyper
tension and thus proteinuria could in theory 
be exacerbated by treatment with amlodipine 
since dilation of the afferent arteriole by this 
drug may allow the transmission of high sys
temic pressures to the glomerular capillaries. 
However, worsening of glomerular hyperten
sion does not appear to happen in hypertensive 
cats since treatment with amlodipine tends to 
cause a reduction in proteinuria, as shown in 
Fig 5. This is presumably because of the 
profound decrease in blood pressure <typically 
around 50 mrnHg) that occurs when treatment 
with amlodipine is initiated. 

Hyperthyroid cats 
Mild proteinuria is frequently present in cats 
with hyperthyroidism." It is thought that the 
proteinuria is a reflection of the hyperfiltration 
that is known to occur in the hyperthyroid 
state. Additionally, changes in urinary protein 
excretion may reflect differences in tubular 
protein handling. The prognostic significance 
of proteinuria in hyperthyroidism is unknown 
but it does tend to resolve with treatment, even 
in cats that develop azotaemia. 

Other conditions 
Microalbuminuria is reported to be more 
cormnon in sick than in healthy cats. I5-I? A vari
ety of infectious and inflammatory diseases 
have been implicated as causes of microalbu
minuria. It has also, not surprisingly, been asso
ciated with lower urinary tract disease. In 
contrast to the situation in dogs, neoplastic dis
eases have not been found to be commonly 
associated with microalbuminuria in cats. 16 

The prevalence of proteinuria <as evaluated by 
UPC measurement) in cats with systemic illness 
has been very discordant in different studies. 
One study found that 34/100 diseased cats had 

FIG 4 Survival curves for 
cats with hypertension 
stratified according to UPC. 
Data are taken from Jepson 
et al (2007)13 showing deaths 
due to any cause during 
follow-up 
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UPC measurements > O.s}? while a second 
reported that none of 284 diseased cats had a 
UPC value > 0.4.16 The inconsistency in these 
results may perhaps have arisen because of 
differences in the populations that were studied 
and in the methods used for UPC measurement. 
Although there is some evidence that apparent
ly healthy cats can have a raised UPC, and that 
this in turn may be related to increased mortali
ty, the value of microalburninuria or UPC 
measurement as a non-specific screening test in 
individual patients that are not at high risk of 
developing renal disease seems doubtful. 

Urinary albumin concentrations 
versus total protein 

gained credence since the seminal observation that this predicts 

the development of nephropathy in people with type 2 diabetes and 

the subsequent observation that it is also related to an increased risk 

of adverse cardiovascular events, such as stroke and myocardial 

infarction, in certain high-risk groups (for a review, see Basi et al 2008).18 

It is notable, however, that it has not been found to be that useful as a clinical 

marker in humans when applied to unselected populations. 

In the studies conducted in cats to date, including those described in this 

article, the prognostic significance of albuminuria has not been shown to 
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FIG 5 Change in proteinuria with amlodipine treatment of cats with systemic hypertension. 
Data are taken from the cats included in the study by Syme et al (2006),5 although the data 
contained in this figure were not included in the original article 
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Marker or mediator? 

Although the studies described above have 
confirmed the significance of proteinuria as a 
prognostic indicator in the cat, what is not clear 
is whether proteinuria is simply a marker or 
whether in fact it is a mediator in this process. 
Proteinuria could, for example, be more likely 
to occur with certain types of kidney disease 
that are inherently more rapidly progressive, so 
serving as a marker for a poor prognosis. It is 
also not entirely certain that the increased 
death rate in proteinuric patients is entirely 
related to progressive kidney disease; protein
uric humans are at increased risk of dying from 
various forms of cardiovascular disease in 
addition to development of end-stage renal 
failure. ls 

Recommended •• 

The association of proteinuria with decreased 
survival in azotaemic and/or hypertensive 
cats, and with the development of azotaemia in 
apparently healthy geria tric cats, has lent 
weight to the notion that proteinuria is directly 
injurious to the feline kidney. There is some evi
dence to support this from animal models and 
studies using cell culture. Exposure of proximal 
tubular cells to albumin and transferrin in con
centrations that overwhelm the cells' ability to 
process the protein results in a cascade of intra
cellular events culminating in the release of 
inflammatory and profibrotic cytokines from 
their basolateral surfaces. 19 Expression and 
secretion of these mediators can also be demon
strated in vivo and interventions that reduce 
proteinuria in these animal models also reduce 
inflamma tion and fibrosis. 2o 

Non-azotaemic cats (and dogs) 

Monitor: 

UPC > 0.5 
microalbuminaemia 

Investigate 

UPC> 1.0 

Magnitude of proteinuria 

Azotaemic cats 

Investigate 

UPC < 0.4 

Magnitude of proteinuria 

Intervene 
• 

UPC > 2.0 

Intervene 
• 

UPC > 0.4 

Repeat one or more tests that have been done previously to detect worrisome trends in a timely manner 

Investigate: Perlonn additional tests in order to discover an underlying systemic disease or to define the animal's 
renal disease more exactly 

Intervene: Prescribe dietary changes (eg, protein restriction, omega-3 fany acid supplementation), use of drugs 
(eg, ACE inhibitors), or both in an attempt to retard progression of disease 

These recommendations and this figure are adapted from the 2004 ACVIM Forum Consensus Statement on Assessment 
and Management of Proteinuria in Dogs and Cats23 
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George, a 3-year old male neutered domestic shorthair 
cat, was presented for investigation of left hindlimb 
lameness that had been present for 48 h prior to 
referral. 

Case work-up On physical examination no femoral pulse could 
be detected in the affected limb and the paw pads appeared pale 
and felt cold. Cardiac 
auscultation and the remainder 
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on the previously submitted urine sample was 9.37; urine culture 
was negative; the kidneys appeared normal on ultrasound 
examination but a thrombus was detected at the level of the aortic 
trifurcation (see image below); systolic blood pressure measured by 
the Doppler method was 140 mmHg; FeLV and FIV tests were both 
negative; and his antithrombin level was reduced to 66% of normal. 

of the physical examination 
were unremarkable. Thoracic 
radiographs obtained prior to 
referral were reviewed and 
appeared normal. 

TABLE 1 Serum biochemistry results 
at presentation 

I 
TABLE 2 Urinalysis results 

at presentation I 

Blood samples were 
collected for haematology 
and biochemistry, and a 
urine sample was obtained 
by cystocentesis for 
complete urinalysis. An 
echocardiographic examination 
was performed on George 
because heart disease is the 
most common cause of arterial 
thrombus formation in cats and 
abnormalities may not always 
be detected on auscultation; 
however, this was 
unremarkable. 

Diagnosis On receipt of the 
biochemistry and urinalysis 
results (Tables 1 and 2) the 
likely cause of George's 
lameness became apparent -
these revealed that he was 

Parameter 

Total protein 

Albumin 

Globulin 

Sodium 

Potassium 

Chloride 

Calcium 

Inorganic phosphorus 

Urea 

Creatinine 

Cholesterol 

Total bilirubin 

Alanine aminotrans-
ferase (ALl) 

Creatine kinase 

Alkaline phosphatase 
(ALP) 

Result 

50 gil 

16.5 gil 

33.5 gi l 

155 mmol/l 

4.4 mmol/l 

117 mmol/I 

1.85 mmol/I 

1.09 mmol/I 

7.3 mmolfl 

116IJmol/l 

10.6 mmol/I 

0.71Jmol/l 

77 U/I 

500 UII 

15 U/I 

severely proteinuric and, as a result, was hypoalbuminaemic and 
hypercholesterolaemic. The reduced total calcium concentration 
was attributed to the hypoalbuminaemia. It was concluded that 
George was suffering from a protein-losing nephropathy; as a 
result he had become hypercoagulable and a thrombus had 
occluded the femoral artery in his left hindlimb. 

Further diagnostic testing was performed: a UPC ratio measured 

Ultrasound 
examination of 
the area of the 
iliac trifurcation 
revealing an 
absence of 
blood flow 
(arrows) in the 
left internal iliac 
artery. George's 
head is to the 
left of the 
image, tail to 
the right 

Reference 
range 

61-80 

28-42 

25-46 

153-162 

3.8-5.3 

110-121 

2.07-2.8 

0.92-2.16 

6.1-11.2 

107-193 

2.2-6.7 

0-3 

25-130 

52-506 

11-58 

Parameter Result 

Specific gravity > 1.050 

pH 7 

Nitrite -ve 

Protein > 3+ 

Glucose -v. 

Ketones -v. 

Bilirubin -ve 

Blood Trace 

Sediment Unremarkable 

TABLE 3 Sequential changes in albumin, 
cholesterol and UPC over time 

Date Albumin Cholesterol UPC 

2.1.07 16.5 10.6 9 .37 

11.4.07 28.3 7.1 4.65 

9.8.07 33.6 4.5 0.48 

30.1.08 36.7 3.8 0.35 

See Table 1 for reference ranges for albumin and cholesterol 

I 

George's owners would not permit renal biopsy so treatment for 
a protein-losing nephropathy of unknown cause was instituted. 
An immune-mediated glomerulonephritis was presumed. 1 

Treatment and outcome A low-protein diet (Hill's KID) with 
omega-3 fatty acid supplementation was introduced, and 18.75 
mg (total dose) aspirin given three times weekly and benazepril 
(Fortekor; Novartis) 0.5 mg/kg once daily. George was discharged 
with instructions to confine him indoors and within a week his 
owners reported a notable improvement in lameness. Over the 
following weeks there was a reduction in the severity of proteinuria 
and a corresponding increase in serum albumin concentration and 
reduction in cholesterol concentration (Table 3). George is currently 
asymptomatic. 

-:- WHAT THIS CASE DEMONSTRATES 
Some cats with protein-losing nephropathy may actually show a 
good clinical response to treatment. Responses seem more likely 
to be favourable when, as in George's case, there is no azotaemia 
present. Although thrombus formation is a potential complication 
of protein-losing nephropathy, in the author's experience cats are 
more often presented due to the development of subcutaneous 
oedema. 
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Treatment with ACE inhibitors has been shown to be bene
ficial in slowing progression of renal damage in rodent mod
els and in humans with naturally occurring kidney disease.'! 
The benefit is most marked in patients that are proteinuric and 
appears to be greater than would be explained simply by a 
reduction in blood pressure. This benefit is thought to be due 
to the preferential dilation of the efferent arterioles within the 
kidney, which act to reduce glomerular hypertension and 
therefore also reduce proteinuria. The benefits may therefore 
be a result of the intraglomerular haemodynamic effects of the 
ACE inhibitors and/or due to a reduction in proteinuria if 
this does indeed act as a Significant mediator of renal injury. 
Published studies of ACE inhibitor therapy in cats with azo
taernic chronic kidney disease have demonstrated that these 
drugs do cause a significant reduction in proteinuria but have 
not been able to demonstrate a statistically Significant survival 
benefit, although fa vourable trends were evident8 ,22 

The debate as to whether proteinuria is most important 
as a marker or a mediator of renal disease in the cat there
fore currently remains unresolved. 
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