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KEY POINTS

Clinical Evidence for: KIDNEY SUPPORT

1
Multiple study findings
support the formulation of
BLUE Natural Veterinary Diet
Kidney Support foods to
provide an ideal approach for
nutritionally managing pets
with kidney disease:
• Controlled protein levels
16.85% (dogs); 29.11% (cats)30
• Controlled levels of phosphorus
and sodium
• Increased levels of omega-3
fatty acids, EPA and DHA to help
manage inflammation in kidney
tissues

HEALTHY

• Added L-carnitine to support
muscle health and body
condition*
• Added antioxidants, vitamin E
and carotenoids to help reduce
oxidative stress
• Highly palatable
• Ingredients preferred by clients

2
BLUE Natural Veterinary Diet
Kidney Support is Clinically
Proven27:
• To produce a Calcium Oxalate
Relative Supersaturation (RSS)
of <3
• To produce average urine
pH values of 6.8-7.3 (dogs
and cats † )

3
BLUE Natural Veterinary Diet
Kidney + Mobility Support is
Clinically Shown† 31:
• To promote maintenance of lean
muscle mass and renal health
in cats
* dog and cat dry and cat wet formulas
†
dry formula

DISEASED

Figure 1. Progression of Chronic Kidney Disease

Chronic Kidney Disease
Chronic kidney disease (CKD) affects an
estimated 0.5% to 1% of all dogs and 1%
to 3% of all cats.1, 2 An estimated 10% of
geriatric dogs and 35% of geriatric cats
have CKD.3-5 A variety of compensatory and
adaptive responses are likely involved in the
pathogenesis and progression of naturally
occurring CKD. The associated nephron
damage is progressive and irreversible
even though some pets with CKD have
stable serum creatinine concentrations for
months to years. Early diagnosis of CKD,
followed by appropriate treatment, may result
in improved survival. Nephrocalcinosis,
systemic hypertension, intraglomerular
hypertension, and proteinuria have been
associated with progression of CKD.6-9
All of these mechanisms of renal disease
progression are potentially treatable. The
good news is clinical evidence shows that
dietary management can slow the progression
of CKD10-14 (See Figure 1).
The goals of managing patients with CKD
are to improve quality and duration of

life. The right nutrition plays a key role in
both of these goals. In order to maximize
treatment outcomes, dietary changes should
be implemented as soon as renal disease
is identified. Current evidence indicates
nutritional management with therapeutic
renal foods should begin when serum
creatinine exceeds 2mg/dl in dogs and cats
with CKD.15 Proteins, particularly those of
animal origin, are rich in sulfur-containing
amino acids; metabolism of these leads to
hydrogen ion generation. Consequently,
many diets fed to cats provide a net load of
acid, which must be excreted by the kidney
if acid-base balance is to be achieved.
Unfortunately, cats with reduced renal mass
are less able to excrete acid, potentially
resulting in metabolic acidosis from acid
retention. This is generally associated with an
increased anion gap due to the accumulation
of unmeasured anions, and the acidosis may
cause lethargy and inappetence. Proteinuria is
toxic to renal tubules and higher nitrogenous
waste levels increase the renal workload.
Increased serum phosphorus leads to

overproduction of parathyroid hormone,
which has been shown to reduce renal
function. There is general consensus
that avoiding excessive dietary protein
is indicated to control clinical signs of
uremia in dogs and cats with CKD.16, 17
Hyperphosphatemia reduces survival
in animals with renal disease and
is associated with renal secondary
hyperparathyroidism.17-19 Therefore, in
patients with kidney disease, diets with
reduced protein and phosphorus can
provide significant clinical benefit.20
Hyperphosphatemia is common and
directly related to the degree of renal
dysfunction and the level of dietary
phosphate intake. To delay the progression
of renal injury, dietary phosphorus
restriction should be instituted in all cats
and dogs with azotemic chronic renal
failure.18, 21 Research has shown that
controlled levels of phosphorus, between
0.2 and 0.5% (dogs) and between 0.3 and
0.6% (cats), helps limit the progression of
kidney disease.15 Moreover, research has
also shown that optimal nutrition for pets
with kidney disease includes sodium less
than 0.3% (dogs), less than 0.4% (cats) and
a balanced calcium to phosphorus ratio of
1:1 to 2:1 on a dry matter basis.15, 18, 21
Omega-3 fatty acids are an integral
part of cell membranes throughout the
body and affect the function of the cell
receptors in these membranes. They
provide the starting point for making
hormones that regulate blood clotting,
contraction and relaxation of artery
walls, and inflammation. Appropriate
levels of omega-3 fatty acids in foods,
specifically Docosahexaenoic acid (DHA)
and Eicosapentaenoic acid (EPA), play
a role in reducing oxidative stress and
improving lipid profiles in patients with
CKD. DHA and EPA compete with
arachidonic acid in several ways to alter
eicosanoid production which is considered
renoprotective.22 Docosahexaenoic
acid has also been shown to reduce
serum immunoglobulin deposition in
kidneys and reduce proteinuria.23 Dietary
supplementation with omega-3 fatty acids
and antioxidants (vitamin E, carotenoids)
reduce proteinuria, prevent glomerular
hypertension and decrease production of
proinflammatory eicosanoids.22

OPTIMAL NUTRITION TO MANAGE
KIDNEY DISEASE
NUTRITIONAL PROFILE

To optimize overall kidney health and help
nutritionally manage kidney disease in
dogs and cats, BLUE Natural Veterinary
Diet Kidney Support foods are formulated
to deliver controlled dry matter protein
levels and controlled levels of phosphorus
and sodium. Increased levels of omega-3
fatty acids, EPA and DHA, provide
renoprotective benefits and L-carnitine
helps support healthy muscle maintenance
and body condition, which is beneficial for
pets with compromised renal function.24
Highly digestible protein and calories help
ensure essential amino acid and energy
availability.

TABLES 1 - 4. ANALYSIS OF KEY
NUTRIENTS FOR RENAL HEALTH*
TABLE 1. DOGS
Recommended
Levels for Renal
Diets15, 25

NVD KS Kidney
Support for Dogs30

Protein

14-20%

16.85%

Phosphorus

0.2-0.5%

0.37%

<0.3%

0.20%

Recommended
Levels for Renal
Diets 15, 25

NVD K+M Kidney
+ Mobility
for Cats30

Protein

28-35%

29.11%

Phosphorus

0.3-0.6%

0.55%

<0.4%

0.30%

Sodium

TABLE 2. CATS

Sodium

TABLE 3. DOGS
NVD KS Kidney Support for Dogs

Total Omega-3 Levels

2.16%

DHA

0.38%

EPA

0.42%

TABLE 4. CATS
K+M Kidney + Mobility for Cats

Total Omega-3 Levels

2.15%

DHA

0.45%

EPA

0.47%

*All nutrients listed on a dry matter basis

BLU E B U FFA LO C L I N I CA L REP ORT

STUDY: LEAN MUSCLE MASS
EVALUATION
PURPOSE
To show that feeding BLUE Natural
Veterinary Diet K+M Kidney + Mobility
Support maintains lean muscle and renal
health in senior cats.
STUDY DESIGN
Nine female and three male clinically
normal senior cats (age, 13.81 + 1.34
years; BCS, 3/5; body weight, 3.67
+ 0.85; mean + SD) were enrolled in
the study. Animals were maintained in
standard, species-appropriate housing and
managed consistently during the study,
including providing access to activity/
exercise. The study protocols were
reviewed and approved by the research
facility’s institutional animal care and use
committee.
Cats were transitioned from an all-lifestages dry baseline diet (35.28% crude
protein/14.67% crude fat/1.62% crude
fiber, all DMB; no added L-carnitine)
to BLUE Natural Veterinary Diet K+M
Kidney + Mobility Support dry formula,
which was offered at amounts to maintain
ideal body condition for 6 months. Lean
body mass (LBM) via DEXA, serum
symmetric dimethylarginine (SDMA),
whole blood taurine, and clinical
hematologic and biochemical values
at baseline and 2, 4 and 6 months were
analyzed with paired t-tests.
RESULTS31
Compared with baseline, mean values
over the test feeding period for LBM,
SDMA, and blood taurine remained stable
(P>0.05), and along with other mean
blood values, were within normal ranges.
Mean baseline and 6-month values for
these measurements were not significantly
or clinically different. These findings
indicate that BLUE Natural Veterinary
Diet K+M Kidney + Mobility Support,
with a balanced amino acid profile and
added L-carnitine, promotes maintenance
of lean muscle mass and renal health in
senior cats.

TABLE 5. MEAN RESULTS
MEASUREMENTS

Baseline

6 Months

Lean Body Mass (g)

3031

3062

Serum SDMA (µg/dl)

16

16

Blood Taurine (nmol/ml)

610

549

STUDY: NUTRIENT
DIGESTIBILITY
PURPOSE

Prove that BLUE Natural Veterinary
Diet Kidney Support foods are highly
digestible.

STUDY DESIGN

Two groups of adult dogs (n=6 each
for canine studies 1 and 2) and two
groups of adult cats (n=6 for feline study
1 and n=7 for feline study 2) from a
commercial research facility were enrolled
in the studies. All animals selected
were clinically healthy. Animals were
individually fed the species-appropriate
dry BLUE Natural Veterinary Diet Kidney
Support food once daily as their sole
source of nutrition for 10 days. Animals
were maintained individually in standard,
species-appropriate housing and managed
consistently during the study, including
providing access to activity/exercise.
Food consumption was monitored daily
and body weights were recorded on
days 1 through 6 and on day 10. On
the last day of the study, a fecal sample
from each animal as well as a sample
of the diet fed was sent to a commercial
laboratory for nutrient analysis. The
results of these analyses were used to
calculate digestibility values. Digestibility
analysis was performed according to the
recommended protocol for use in the
determination of metabolizable energy of
pet food as defined by AAFCO.32

RESULTS27

Mean results from two studies in
each species show that BLUE Natural
Veterinary Diet Kidney Support foods
are highly digestible. For KS for Dogs,
mean protein digestibility was 87% and
mean calorie digestibility was 93%. For
K+M for Cats, mean protein digestibility
was 85% and mean calorie digestibility
was 89%.

STUDY: URINE RELATIVE
SUPERSATURATION EVALUATION

FIGURE 2. STATES OF URINE SATURATION28, 29

PURPOSE

To show that feeding BLUE Natural
Veterinary Diet Kidney Support foods
can result in clinically significant urine
Relative Supersaturation (RSS) values less
than 3 for calcium oxalate, which has been
shown to limit the formation of calcium
oxalate uroliths (See Figure 2).

STUDY DESIGN

Four groups of adult dogs (n=10 each
for Canine RSS Studies 1, 2, 3, 4) and
4 groups of adult cats (n=10 each for
Feline RSS Studies 1, 2, 3, 4) were
enrolled in the studies. All animals
selected were clinically healthy. Animals
were maintained in standard, speciesappropriate housing and managed
consistently during the study, including
providing access to activity/exercise.
The study protocols were reviewed
and approved by the research facility’s
institutional animal care and use
committee.
Animals were fed the species-appropriate
dry BLUE Natural Veterinary Diet Kidney
Support food for 23 days. An amount of
food calculated to maintain body weight
was offered once daily and available for
1 hour for dogs and for 20 hours for
cats. On day 22, a 24-hour urine sample
was collected from each animal, using a
metabolism cage with a urine collection
system for dogs and a specialized litter
box for cats. From that sample, urine
pH was measured via pH meter and
2 aliquots were frozen and shipped to
The University of Tennessee for RSS
analysis.26 Those aliquots included a 1-ml
sample that was diluted with 1.5 ml 1N
HCl, and a 10- to 15-ml sample placed in
a sterile container. For the RSS analysis,
urine sodium, potassium, chloride,
calcium, magnesium, phosphorus, citrate,
oxalate, ammonia, pH, creatinine, and
uric acid were measured.

RESULTS27

Feeding dry BLUE Natural Veterinary Diet
Kidney Support foods in both dog and cat
studies resulted in clinically proven average
urine RSS values <3 for calcium oxalate.

B LU E BU FFA LO C L I N I CA L R E P O RT

URINE pH STUDIES
PURPOSE

To show that feeding BLUE Natural
Veterinary Diet Kidney Support foods
can consistently produce a urine pH of
6.8-7.3 (dogs and cats), which includes the
recommended urine pH ranges to reduce
the risk of development and reoccurrence
of calcium oxalate uroliths.

STUDY DESIGN

Three groups of adult dogs (n=8 each for
Canine Urine pH Studies 1, 2, 3) and 3
groups of adult cats (n=8 each for Feline
Urine pH Studies 1, 2, 3) were enrolled
in the studies. All animals selected
were clinically healthy. Animals were
maintained in metabolism cages during
the study. Animals were fed the speciesappropriate dry BLUE Natural Veterinary
Diet Kidney Support food for 5 days. An
amount of food calculated to maintain
body weight was offered once daily and
available for 2 hours. On day 5, urine
samples were collected from each animal
at 0, 4, 8, and 24 hours via cystocentesis
for measurement of pH.

RESULTS28

Feeding BLUE Natural Veterinary Diet
Kidney Support food in both dog and
cat studies resulted in mean urine pH
values of 6.8-7.3 (dogs and cats), which is
within the recommended urine pH ranges
to reduce the risk of development and
reoccurrence of calcium oxalate uroliths.

+ Mobility
Support
K+M Kidney
KS Kidney
Support for Cats
for Dogs

TABLE 6.
CANINE URINE pH STUDIES MEAN RESULTS
CANINE STUDY NO.

URINE pH (MEAN)

1

7.30

2

6.75

3

6.59

OVERALL MEAN

6.88

TABLE 7.
FELINE URINE pH STUDIES MEAN RESULTS
FELINE STUDY NO.

URINE pH (MEAN)

1

7.25

2

7.28

3

6.84

4

7.34

OVERALL MEAN

7.18

STUDY: AAFCO FEEDING TRIALS

27

Animal feeding tests using AAFCO
procedures32 substantiate BLUE Natural
Veterinary Diet KS for Dogs and K+M
for Cats dry formulas provide complete
and balanced nutrition for maintenance
of adult dogs and cats.

CLINICAL IMPACT
The results of the studies and analyses
discussed in this Clinical Report provide
evidence to support that BLUE Natural
Veterinary Diet Kidney Support foods
are formulated to help manage pets with
kidney disease by controlling protein,
phosphorus, and sodium, and helping to
manage oxidative stress and inflammation
in kidney tissues. In addition, BLUE
Natural Veterinary Diet K+M Kidney +
Mobility Support dry formula is clinically
shown to promote maintenance of lean
muscle mass and renal health in cats.The
dry dog and cat diets are also clinically
proven to be highly digestible. Further,

the dry products are clinically proven
to produce a Calcium Oxalate Relative
Supersaturation of <3 and to produce
urinary pH values of 6.8-7.3 (dogs and
cats) to reduce the risk of development and
reoccurrence of calcium oxalate uroliths.
BLUE Natural Veterinary Diet Kidney
Support foods deliver on BLUE’s promise
to provide ingredients that deliver clinical
benefits while also satisfying pet owners
desire for quality natural ingredients.
For more information about Blue Buffalo
Quality Assurance Testing and Clinical
Research please visit TrueBLUEVets.com
or call 1-888-323-BLUE.

Learn more about BLUE Natural Veterinary Diet formulas
Call 888-323-BLUE or visit TrueBLUEVets.com
© 2020 Blue Buffalo Company, Ltd.
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