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KEY POINTS

● Dietary therapy is a key element in the conservative
medical management of chronic renal failure (CRF)
in dogs and cats.

● Appropriate dietary modifications can alleviate
clinical signs of uremia and may help to slow
progression of renal damage.

● Although the restriction of dietary protein is of
clinical benefit in uremic patients, excessive protein
restriction can cause protein malnutrition in both
dogs and cats.

● Feeding an energy-dense diet, in which the energy
content is derived primarily from nonprotein
sources, helps to avoid tissue catabolism and to
reduce nitrogenous waste production.

● A staged approach to the dietary management of
CRF is currently recommended for dogs.

INTRODUCTION
Chronic renal failure (CRF) is the most common manifestation

of renal disease in the dog and cat and represents the end stage of a
number of renal diseases. It is primarily a disease of the older animal
and there is a strong clinical impression that the condition is
progressive, with most patients ultimately dying of uremic
complications.

Although there is no cure for CRF and since existing renal
damage is irreversible, measures to correct biochemical
abnormalities, alleviate clinical signs, and slow the progression of
renal damage are of considerable clinical importance.

The kidney performs many vital functions, which may broadly be
grouped into three categories:

● Excretory – e.g., waste products of protein metabolism.

● Regulatory – e.g., acid base balance.

● Biosynthetic – e.g., erythropoietin.

These may be variably affected in CRF. Clinical and laboratory
signs reflect a progressive decrease in these functions; but, as the
kidney has substantial functional reserves, overt clinical signs
become apparent only after extensive destruction of renal tissue.
Screening, particularly of elderly patients, may permit early
detection of renal failure prior to the onset of overt clinical signs.

Azotemia is the finding of increased concentrations of urea,
creatinine or other nonprotein nitrogenous compounds in blood. It
may, however, be the result of pre- or post-renal factors, as well as of
primary renal disease. Azotemia may be present in animals without
overt clinical signs of renal failure. Uremia is the polysystemic toxic
syndrome that develops with more advanced renal failure and is
characterized by the presence of clinical signs in association with
azotemia. Clinical signs may include:

● Polyuria and polydipsia.

● Anorexia and weight-loss.

● Lethargy.

● Pallor and/or ulceration of the mucous membranes.

● Vomiting.

Dietary manipulation is a cornerstone in the conservative medical
management of CRF, but this represents only one aspect of the
therapeutic strategy. Where an underlying primary disease has been
identified, or if prerenal components are involved, specific therapy to
correct these may be possible. Additional measures may include:

Dietary management of renal
failure in the dog and cat

Peter J. Markwell BSc, BVetMed, MRCVS

WALTHAM Centre for Pet Nutrition, UK

Peter Markwell is the Senior
Clinical Nutritionist at the
WALTHAM Centre for Pet
Nutrition, Waltham-on-the-
Wolds, Melton Mowbray,
Leicestershire, UK.



● Maintenance of normal hydration through the provision of
unlimited access to drinking water or with fluid replacement
when there is persistent vomiting.

● Avoidance of stress.

● Administration of sodium bicarbonate to correct metabolic acidosis.

● Anabolic agents.

● Intestinal phosphorus binders.

● Supplementation with calcium and calcitriol.

● Demulcent mouth washes and H2 antagonists, such as
cimetidine, to alleviate gastrointestinal disturbances.

● Erythropoietin.

● Anticonvulsant therapy.

● Avoidance of nephrotoxic drugs.

● Institution of antihypertensive therapy.

While it is not possible to effect a cure in CRF patients, appropriate
medical management can result in a good quality of life for the
patient for months or even years. For this reason, the early diagnosis
of CRF is desirable. Detection of early cases may be facilitated
through routine blood and urine analyses in the older animal.

Dietary therapy

The goals of dietary management may be summarized as follows:

● To meet the patient’s nutrient and energy requirements.

● To ameliorate clinical signs of uremia, where present.

● To minimize electrolyte, vitamin, and mineral disturbances.

● To try to slow the progression of renal failure.

Diets formulated to meet these goals require modification of the
following dietary components: phosphorus, protein, calcium, sodium,
potassium, and water-soluble vitamins, along with the dietary energy
content and fat.

Phosphorus

Dietary phosphorus restriction
has been shown to slow the
progression of renal failure in dogs (1,
2), although the mechanism for this remains unexplained. It may be
assumed that this effect results from one or more consequences of
reducing the phosphorus retention (not always manifested as
hyperphosphatemia) that results from reduced renal function.

Hyperphosphatemia is a common finding in patients with CRF. It
occurs when the glomerular filtration rate (GFR) falls to
approximately 20% of normal, resulting in impaired renal phosphate
excretion. Phosphorus retention can cause renal mineralization,
secondary hyperparathyroidism, and, potentially, an increase in
renal damage.

Renal mineralization appears to be common in dogs and cats
with CRF and may be an important factor in progression. Soft tissue
mineralization occurs when the concentrations of calcium and
phosphorus in plasma exceed the solubility product of calcium
phosphate salts.

One of the key effects of elevated serum phosphorus is the
inhibition of activity of the enzyme 1-α-hydroxylase in the kidney,
contributing to a decrease in production of 1.25-
dihydroxycholecalciferol (calcitriol), the most active form of vitamin
D3 (Figure 1). In turn, decreased calcitriol concentrations (together
with hypocalcemia where this occurs) result in stimulation of

parathyroid hormone (PTH) synthesis and release, leading to
secondary hyperparathyroidism (3). Parathyroid hormone may be an
important uremic toxin, which could contribute to anemia,
neurotoxicity, dyslipoproteinemias, insulin resistance, promotion of
soft tissue calcification, renal osteodystrophy, and, most
importantly, progression of renal damage (4, 5).

The most severe toxic injuries due to PTH may be inflicted
because of high concentrations of PTH receptors in renal cells.
These may promote the uptake of calcium by the cells, initially
causing cell death and eventually the precipitation of calcium
phosphate into tubule lumens. Hyperparathyroidism may thus
promote a vicious cycle of cell death leading to decreased renal
ability to contribute to phosphate homeostasis, increased PTH levels,
and the loss of more renal tissue (3, 6). Supporting data for this
detrimental role of PTH are provided by some clinical studies, which
have indicated a possible slowing of the progression of renal failure
in dogs whose plasma PTH was suppressed (7). This remains
unproven, as recent experimental studies failed to demonstrate a
clear benefit of reducing PTH (8).

The most complete study to date of the effect of phosphorus
restriction was made in dogs with induced renal failure (1, 2). The
key finding in this study was that the phosphorus content of the diet
influenced mortality, the time period for which renal function was
stable, and its subsequent rate of decline (Figure 2). The results of
this study provided good evidence of the benefits of phosphorus
restriction in the management of CRF. It is of interest that the
benefits were noted despite the fact that renal mineralization was
not influenced by diet; PTH levels, although related to diet in the
early stages of the study, later tended to rise in all groups. Clearly,
further studies are required to elucidate fully the mechanism of
action of phosphate restriction. 17
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Figure 2 Effect of dietary phosphorus content on survival of dogs with
induced renal failure (data from Brown et al) (1).

Figure 1 Development and possible consequences of renal secondary
hyperparathyroidism.
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Data evaluating the effect of phosphorus restriction in cats are
less complete. The benefits of phosphorus restriction in cats with
induced CRF (although not the mechanism by which they occur)
have been reported by Ross et al (9). In this study the effects of
phosphorus-restricted (0.42% DM (dry matter)) and normal
phosphorus (1.6% DM) diets were compared over periods of up to
343 days. Serum phosphorus concentrations were significantly
higher in the normal phosphate group. Serum PTH concentrations
were also markedly higher in this group of cats after 6 weeks and
subsequently increased further. In the low phosphorus group, serum
PTH levels were only slightly higher than clinically normal controls.

Neither diet caused a significant change in renal function during
the study. However, renal mineralization, fibrosis, and cell
infiltration were demonstrated in the cats on the higher phosphorus
intake, whereas the kidneys of those fed on the phosphorus-
restricted diet showed little or no change. This study suggested that
in cats with CRF, restriction of dietary phosphorus was of value in
reducing the development of renal lesions, although clear clinical
benefits or effects on progression of disease (as measured by
changes in renal function) were not demonstrated.

Preliminary data from clinical studies have shown that
WALTHAM Veterinary Diet Feline Low Protein will bring about
significant decreases in PTH in cats with naturally occurring CRF
(10) (Figure 3). In a separate clinical study there were indications
that restricting dietary phosphorus and protein may have delayed
the progression of renal failure, compared with a control group fed a
diet containing ‘normal’ levels of phosphorus and protein (11, 12).

Dietary phosphorus restriction is thus an important part of the
management of CRF that may impact favorably on progression of the
condition, even though the mechanism by which its beneficial effect
occurs remains elusive (1, 2). Phosphorus restriction, therefore,
should be initiated early in the course of CRF and should be
considered for any dog or cat in which azotemia is shown to result
from primary renal failure.

Dietary therapy aims to normalize serum phosphorus
concentration and control secondary hyperparathyroidism. The
effect of phosphorus restriction should be monitored by
measurement of serum phosphorus or PTH concentrations. If
phosphorus is used, the animal should be fasted for 12 hours prior to
sampling as postprandial increases in phosphorus concentration
may occur. PTH may provide a more sensitive indicator of whole
body phosphorus status.

If dietary phosphorus restriction does not correct
hyperphosphatemia or hyperparathyroidism, the next stage is to

commence therapy with oral phosphorus binding agents (Table 1).
These should be used only in conjunction with phosphorus-
restricted diets and after the patient has become accustomed to the
diet. They should always be administered with food.

If phosphorus-binding agents do not achieve the goal of
normalizing PTH concentrations, supplementation with calcitriol
may be considered. A once-daily oral regimen at an average dose of
2.5 ng/kg has been recommended for both dogs and cats (13). If
calcitriol therapy is initiated it is essential that serum calcium and
phosphorus concentrations are monitored regularly.

Protein
The reduced ability of the kidney

to excrete both nitrogenous and non-
nitrogenous protein catabolites is
considered to be one of the major
causes of uremic signs in dogs and cats with renal failure. Several
studies have shown that reducing dietary protein intake can bring
about clinical benefits in uremic patients. In addition to reducing the
level of protein catabolites, dietary protein restriction may also help
by:

● Reducing the intake of dietary phosphorus.

● Decreasing the protein-related solute load, thereby lessening the
severity of polydipsia and polyuria.

● Decreasing the acid load, which may help to alleviate metabolic
acidosis.

There are, however, potential problems with excessive protein
restriction. Uremia is a catabolic state which may adversely affect
several aspects of protein metabolism. Renal failure may also lead to
increased urinary losses of protein or specific amino acids. The
protein requirements of dogs and cats in CRF have not been
established, but it is likely that they may be different, and probably
higher, than those of the healthy animal. It is important, therefore,
that high quality protein sources are used in the formulation of
restricted protein diets to minimize the risks of essential amino acid
deficiency.

Very low protein diets may be poorly accepted and have been
associated with protein malnutrition (as indicated by weight loss and
decreased serum albumin) in dogs with CRF (14, 15). Other reported
side-effects in the dog include hypertension and increased serum
ionized calcium and cholesterol (16). These observations have led to
the recommendation that protein intake should not be restricted to
less than 1.9 g/kg bodyweight/day (approximately 11 g protein/
400 kcal metabolizable energy [ME] in the diet for a 10 kg dog),
unless further restriction was required to control clinical signs of
uremia (15). The cat is at even greater risk of protein malnutrition
because of its inability to down-regulate hepatic enzyme activity
associated with protein catabolism, even when dietary protein intake18
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Table 1

Selected oral phosphorus binding agents

Compound Starting dose Comments
Aluminium hydroxide, 30–90 mg/kg/d Liquids most 
carbonate, oxide effective. Compliance

may be better with
capsules or tablets

Calcium acetate 60–90 mg/kg/d Most effective
calcium-containing
agent. Risk of
hypercalcemia with
all calcium salts

Figure 3 Effect of dietary phosphorus restriction on plasma
phosphate and parathyroid hormone concentrations in cats with
naturally occurring chronic renal failure (data from Barber et
al) (10).

Restriction of dietary
protein is beneficial in
uremic patients
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is low (17).
Dietary protein restriction is justified in dogs and cats showing

clinical signs of uremia. Restriction of dietary protein at an earlier
stage, before the onset of clinical signs, would be appropriate if it
played a significant role in delaying the progression of renal damage.
The available evidence does not, however, support this concept in
dogs; the case is less clear in cats.

The proposal that protein restriction could slow progression of
renal failure came from experimental studies in partially nephrectomized
rats. Following a substantial reduction of renal tissue, a series of
structural and functional changes occurred in the surviving
nephrons, including glomerular hypertension, hyperfiltration, and
hypertrophy. It was thought that glomerular sclerosis, and hence
progression of renal damage, occurred as a result of these sustained
adaptive changes. High protein intake in the presence of renal injury
contributed to the increased perfusion, but it was found that a
reduction of dietary protein from 24% to 6% reduced the hemodynamic
changes and slowed the progression of tissue destruction (18, 19).

Results from studies in dogs suggest, however, that it may not be
appropriate to extrapolate data from rats to the canine species,
although this remains an area of controversy. Dietary protein (unlike
dietary phosphorus) was not found to influence the progression of
renal failure in a number of studies (2, 20, 21). In addition, studies of
the effects of dietary protein on single nephron glomerular filtration
rate, glomerular capillary pressure, and glomerular volume identified
several differences between rats and dogs in response to renal
ablation (22, 23).

Finally, limited data suggest that very high protein intakes may

be undesirable in dogs with CRF. Robertson et al. found in a four-
year study of dogs with induced renal failure that diets providing
over 50% of ME from protein were associated with more renal lesions
in some dogs than those providing either approximately 31% or 18%
of ME from protein. It is of interest, however, that mortality was not
correlated with diet (21).

In summary, it is evident that moderate protein restriction is
desirable in the management of CRF in dogs, as high-protein diets
may be associated with more severe clinical problems, laboratory
abnormalities, and renal lesions. Care should be taken, however, to
avoid excessive restriction of protein because of the risks of protein
malnutrition and other possible side-effects. The need to reduce
protein intake as far as possible is also questionable given the lack of
evidence for progression of renal failure with moderate protein
restriction. It seems logical, therefore, to recommend
individualization of therapy based on the severity of disease and the
response of particular cases.

The approach of using different nutritional strategies for
different stages of renal failure in dogs has been recommended (24)
(Table 2). Use of a diet restricted in phosphorus (but not in protein)
is recommended for dogs that are azotemic but not uremic.
WALTHAM Veterinary Diet Canine Medium Protein would be
appropriate for this stage of disease. It is restricted in phosphorus,
while avoiding the high levels of protein that may be detrimental in
dogs with CRF. Clear benefits were shown in a clinical study with
this diet in dogs with mild to moderate renal insufficiency (25).

Recommendations for dogs that are uremic and have more
advanced disease are to restrict dietary protein as well as
phosphorus. In these cases WALTHAM Veterinary Diet Canine Low
Protein may be the most appropriate choice, although a mixture of
the two diets may be fed to individualize protein intake (Table 3). All
cases should be carefully observed to assess the response to diet
therapy and monitor for changes in the patient’s condition that may
require modifications of therapy.

The situation is less clear-cut in cats. Controversy currently
exists regarding the influence of dietary protein restriction on the
progression of feline renal dysfunction (26, 27). One recent study
showed that dietary protein and energy restriction limited
proteinuria and glomerular injury in cats with induced renal failure,
although there was no effect on glomerular filtration rate (26).
Unfortunately the study did not differentiate between the effects of
protein and energy restriction.

Given the inconclusive nature of these data, it is not clear
whether protein restriction will be of benefit in nonuremic cats with
early renal failure. Studies with WALTHAM Veterinary Diet Feline
Low Protein have confirmed that its protein content is adequate to 19
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Table 2

Staged management of canine CRF (after Brown 1995) (24)

Clinical category
Azotemic renal failure

Uremic renal failure

Recommended treatment
Free access to fresh water. Normal intake of protein.
Restrict phosphorus ± phosphorus binders. Restrict
sodium if hypertensive. Supplement potassium to maintain
eukalemia. Alkalinization to maintain plasma bicarbonate
Free access to fresh water. Restrict protein. Restrict
phosphorus ± phosphorus binders. Supplement potassium
to maintain eukalemia. Alkalinization to maintain plasma
bicarbonate. Consider erythropoietin if anemic. Consider
calcitriol

Recommended Diet
WALTHAM Veterinary Diet Canine Medium Protein

Depending on the severity of uraemia:
WALTHAM Veterinary Diet Canine Low Protein
or:
A mixture of WALTHAM Veterinary Diet Canine
Low Protein and WALTHAM Veterinary Diet
Canine Medium Protein (Table 3)

Table 3

Protein and energy contents of mixtures of
WALTHAM Veterinary Diets Low and Medium Protein

Amount of Amount of Protein content Energy content
LP g MP g % ME kcal ME/100 g
0.00 100.00 18.30 170.00
20.00 80.00 16.80 176.00
40.00 60.00 15.50 182.00
60.00 40.00 14.20 188.00
80.00 20.00 13.00 194.00
100.00 0.00 11.90 200.00
ME = metabolizable energy

LP = Low Protein Diet

MP = Medium Protein Diet



maintain nutritional status in cats with naturally occurring CRF;
thus risks of protein malnutrition with this diet are minimal (11, 12).
Pending further research to confirm whether reducing dietary
protein intake has an impact on the progression of renal failure in
cats, it is recommended that protein restriction should be considered
for cats with azotemia and hyperphosphatemia if they persist despite
good hydration, even when they are not showing signs of uremia.

Potassium
Hypokalemia has been shown to

be the most common electrolyte
abnormality in cats with CRF. In one
study, hypokalemia was present in
approximately 30% of cases (28). It
has been suggested that increased
urinary potassium losses may
represent a primary renal abnormality
peculiar to cats with CRF, which may lead to potassium depletion if
compounded by decreased dietary potassium intake. The dietary
potassium content of the diet used in the study leading to this
observation was 0.34% DM (29). These data suggest that this level of
dietary potassium may be inadequate for many cats with CRF. Diets
designed for the management of CRF in cats should contain at least
0.6 g potassium/400 kcal ME. This level of dietary potassium has
been shown to be adequate to maintain normal serum potassium
concentrations in cats with naturally occurring CRF (11, 12).

However, not all cats with CRF show hypo- or normokalemia. In a
recent report of 116 cases of feline CRF, 30% showed hypokalemia,
but a further 13% showed hyperkalemia (30). In one clinical study
involving 35 cats with CRF (11, 12), two of three cats which were
hyperkalemic were the most severely affected in the trial (serum
creatinine concentrations 5.4 [477] and 6.0 mg/dl [530 µmol/l]). The
presence of hyperkalemia may therefore be a reflection of the
severity of renal insufficiency.

These observations emphasise the need to monitor potassium
status in cats with CRF and the possible requirement for
supplementation or adjustment of intake on an individual basis.

Calcium
Calcium concentrations in the

blood of patients with CRF may be
low, normal, or high (14, 31, 32).
Decreased ionized calcium, where
present, may contribute to increased
PTH release (3). A number of factors may contribute to
hypocalcemia, including hyperphosphatemia, poor gastrointestinal
absorption associated with decreased levels of calcitriol, and
reduced intake following anorexia. It has been recommended that
calcium intake should be normal or supplemented in patients with
CRF (33).

Conversely, if the product of the concentrations of calcium and
phosphate ions in the blood exceeds the solubility product of calcium
phosphate (estimates from human patients suggest the calcium �
phosphorus product should not exceed about 55 mg/dl) (34), soft
tissue calcification may occur, leading to the progression of renal
damage. Calcium supplementation, which would be desirable in the
presence of known hypocalcemia, would be contraindicated in the
presence of hypercalcemia.

Sodium
Sodium homeostasis is

maintained primarily by the kidneys.
As GFR falls in the diseased state,
surviving nephrons increase their
fractional excretion of sodium to cope with the increased load

delivered to each one. In general, this response is adequate to
maintain sodium balance until the condition is very advanced.
However, the ability of the kidney to adapt to changes in sodium
intake becomes progressively limited (35).

There is controversy over the prevalence of hypertension among
dogs with chronic renal disease: Some reports suggest that it is
between 58–93% whereas others suggest a much lower figure
(36–38). Although less well documented than in other species,
systemic hypertension has also been reported in association with
chronic renal insufficiency in cats (39).

Hypertension, where it occurs, may be important for two
reasons:
● It can result in a variety of pathophysiologic consequences,

including left ventricular hypertrophy, neurologic abnormalities,
and ocular lesions.

● It may contribute to the progression of renal damage.

Reduction of blood pressure in patients with documented
hypertension is thus a desirable goal of therapy (40). It has been
reported that expansion of extracellular fluid volume, hypertension,
and edema may occur in uremic dogs receiving normal or high
sodium intake (41). These findings suggest that the traditional
recommendation to supplement with sodium is not appropriate for
most cases of CRF.

Conversely, severe sodium restriction should probably also be
avoided. This could promote volume depletion in some dogs with
CRF that are unable to adapt to varying sodium intake. It may also
result in a decreased capacity to reabsorb bicarbonate, thus
contributing to metabolic acidosis. However, this latter effect was
not seen when diets containing 0.25% DM sodium were fed (35, 42).

For these reasons, most recommendations are for diets with
‘normal’ to ‘moderately restricted’ sodium content for dogs with
CRF. Suggested ranges include 0.25 to 0.8% DM (35), and 0.1 to 0.3%
DM (40, 41). Diets designed for the management of CRF are likely to
have lower sodium contents than the normal foods that a patient
may previously have been fed. This difference is one important
reason for recommending a gradual introduction of dietary therapy
(over 1 to 2 weeks), because the capacity to adjust sodium excretion
rapidly in response to changes in intake becomes impaired as renal
insufficiency progresses (41).

Specific pharmacologic therapy should probably be reserved for
those cases with documented hypertension.

B-complex vitamins
A tendency toward development of

water-soluble vitamin deficiency has
been noted in human uremic patients,
particularly in those with poor dietary
intakes (43). Dogs and cats with CRF
are also potentially at risk of water-soluble vitamin deficiency
through reduced intake from inappetence and increased urinary
losses in polyuric cases.

If present, water soluble vitamin deficiency may contribute to
anorexia. Supplementation with B-complex vitamins is therefore
likely to be beneficial, and at least twice the maintenance level is
recommended.

Energy
The metabolism of protein (either

from dietary or endogenous sources)
to provide energy is undesirable in
patients with CRF since this increases
the amount of nitrogenous waste
products that must be excreted
through the failing kidneys. An adequate energy supply in the diet is20
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therefore important to prevent further tissue catabolism and, as far
as possible, should be derived from non-protein sources.

Appetite is often poor in affected animals, so the energy density
of the diet should be high to enable the animal to obtain its
nutritional requirements from a relatively small volume of food. In
this respect, fat offers advantages over carbohydrate as a non-
protein source of energy: It provides approximately twice the energy
per gram and aids palatability in the diet. For this reason, canned
diets designed to support dogs and cats with CRF tend to be high in
fat. One concern about this design is whether the high fat content
could adversely influence lipid metabolism in CRF patients, perhaps
contributing to progression of renal damage.

Abnormalities in lipid metabolism have been documented in a
variety of human renal diseases and have also been reported in dogs
with both spontaneous and induced renal disease (1, 44, 45).
Changes in human patients are thought to result (at least in part)
from decreased activity of enzymes involved in lipoprotein
metabolism (lipoprotein lipase and lecithin:cholesterol
acyltransferase [LCAT]) resulting in increased concentrations of
potentially atherogenic lipoproteins (partially metabolized low
density and very low density lipoproteins).

In addition to creating a more atherogenic environment, these
lipoproteins may also be responsible for glomerulosclerosis, a
process which may have similarities to atherosclerosis (45–47).
Lipid metabolism has not been studied extensively in dogs with CRF,
but one report documented increased serum cholesterol
concentration and a shift in the distribution of cholesterol from high
density to low density lipoprotein fractions in a small group of dogs
with spontaneous renal failure (44).

The effect of WALTHAM Veterinary Diet Canine Medium Protein
(canned) (which provides over 50% of ME from fat) on lipid profiles
and metabolism in healthy dogs and those with naturally occurring
CRF was recently investigated (48, 49). Plasma total cholesterol,
triglyceride, lipoprotein cholesterol distribution, and LCAT activities
were investigated. LCAT is involved in cholesterol metabolic
regulation and is associated with high density lipoproteins, the
major lipid transport particle in dogs. As a part of reverse cholesterol
transport, it is significant in that it catalyses the first important
enzymatic step in returning cholesterol to the liver for utilization or
excretion (50).

Significant (p < 0.01) increases in plasma total cholesterol were
seen in both groups of dogs following the change to WALTHAM
Veterinary Diet Canine Medium Protein. This was associated with
significant increases in α-migrating (high density) lipoproteins in
the healthy dogs. A similar trend was observed in the dogs with CRF,
although the difference was not statistically significant. There were
no changes in β-migrating (low density) lipoproteins or triglyceride
concentrations in either group. Plasma LCAT activity increased
significantly in the healthy dogs, and, again, a similar trend was seen
in the dogs with CRF.

It was not possible to determine whether the abnormalities in
lipoprotein metabolism known to occur in human patients with CRF
(such as decreased LCAT activity) were present in the dogs in this
study because some of them had been switched to phosphorus and
protein-restricted, relatively high-fat diets prior to study entry. If
similar abnormalities do occur in dogs with CRF, the changes in this
study resulting from dietary intervention with WALTHAM Veterinary
Diet Canine Medium Protein could actually benefit the patient by
reversing abnormalities induced by CRF. Even if this is not the case,
the increase in total cholesterol associated with the high-density
lipoproteins is unlikely to be atherogenic or promote
glomerulosclerosis, indicating that the inclusion of high fat levels to
increase non-protein energy in this type of diet is not going to be
detrimental to the CRF patient.

CONCLUSION
Dietary management is an essential component of therapy and

may help to prolong and enhance the quality of life for dogs and cats
with CRF. It should be remembered that CRF is a dynamic condition
and regular monitoring of patients is an important component of
management. The priorities in monitoring are assessment of physical
status (especially hydration and body weight) and evaluation of key
laboratory parameters (blood urea nitrogen, creatinine, phosphorus,
PTH, potassium, packed cell volume, serum albumin, and total
protein). In addition, compliance to dietary and medical therapy
should be monitored. The frequency of monitoring depends on the
severity of the patient’s condition. Regular monitoring provides an
opportunity to review status and optimize therapy.
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