
PROTEIN FOR CATS
With Chronic Kidney Disease



CHRONIC KIDNEY DISEASE IS A COMMON
HEALTH CONCERN FOR SENIOR CATS
In recent decades, cats with chronic kidney disease (CKD) have been managed 
with diets restricted in protein and phosphorus. However, cats are a species with 
high protein requirements. A deficiency of protein contributes to loss of lean body 
mass and increases risk for mortality.5 Medical advances that make earlier disease 
detection possible will enable clinicians to diagnose and stage cats with CKD more 
accurately and offer nutritional strategies that best meet the needs of each cat.
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Healthy kidneys filter metabolic waste and help maintain 
the balance of fluids and electrolytes. They also help 
regulate phosphorus levels and produce hormones that 
stimulate red blood cell production. 

Nephrons are the functional unit of the kidney. Here, 
blood vessels from the body feed into the glomerulus, a 
high-pressure bundle of capillaries where the first step of 
filtration occurs. 

The resulting filtrate then passes through a series of 
tubules where additional substances are added or 
absorbed back into the bloodstream before the fluid 
drains into collecting ducts that lead to the bladder. 

There is no common cause for the development of feline 
kidney disease; more than 50% of cases are idiopathic, 
with no known cause. In cats with CKD, the kidneys are 
damaged by inflammation and progressive fibrosis of the 
tubules. This is in contrast to CKD in dogs, in which the 
glomerulus is more typically affected.9

 

HEALTHY KIDNEY FUNCTION

KEY POINTS

1 out of 3 cats over the age of 10 years will be diagnosed with CKD40

	

Nutritional management is a cornerstone of health care for cats with CKD

Loss of lean body mass is associated with increased mortality in aging and in CKD5,23

Maintaining higher protein levels in early stages of CKD may help preserve lean body mass

Advances in early detection can improve CKD staging and nutrition strategies
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Regardless of the inciting cause, CKD results in the 
progressive loss of nephrons. In early stages, undamaged 
nephrons compensate through hypertrophy and 
increased glomerular filtration rates (GFR). This response 
cannot be maintained indefinitely and, over time, the 
GFR declines. This slower rate leads to “leaky” filtration, 
resulting in rising serum levels of waste products—such 
as creatinine—that should have been removed, while 
protein that should be retained spills into the urine. 

These dysfunctional conditions generate the key 
biomarkers currently used to monitor kidney disease 
progression: blood urea nitrogen (BUN), creatinine, 
phosphate, parathyroid hormone (PTH), calcium, 
sodium, and potassium in the serum, as well as urine 
specific gravity and protein in the urine.

More recently, symmetric dimethylarginine (SMDA) has 
been introduced as a biomarker for earlier detection of 
disease.28 Fibroblast growth factor-23 (FGF-23) is another 
biomarker with prognostic potential.24,25 The levels of 
these markers, along with signs of disease, help assess 
the cat’s stage of CKD.

The International Renal Interest Society (IRIS) developed 
guidelines for staging CKD based on fasting plasma 
creatinine levels. These guidelines were adopted by 
the American and European Societies of Veterinary 
Nephrology and Urology.30

 
 

CHRONIC KIDNEY DISEASE
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At any stage of renal disease, the goals of dietary 
management are: to provide complete nutrition; mitigate 
the clinical consequences of CKD, including signs of 
uremia; address changes in homeostasis that result from 
inadequate kidney function; slow disease progression and 
improve quality of life as well as life span.30

In healthy, aging cats maintaining body weight and lean 
body mass (LBM) is associated with reduced risk for 
mortality.13

Maintaining lean body mass requires adequate calorie 
and protein intake. Although studies show that cats can 
metabolically accommodate a range of protein levels once 
minimum protein needs are met, an inadequate intake 
of protein leads to loss of lean body mass.27 Conversely, 
increased protein intake can reduce the loss of LBM.36,37,45

About 20% of senior cats have decreased protein 
digestibility, suggesting that older cats may have increased 
dietary protein needs. This age-related increase in protein 
needs was confirmed in studies of healthy aged cats.12,46

With age, cats naturally lose LBM. Cats with CKD may lose 
even more through metabolic changes or cachexia—the 
excessive loss of muscle in association with disease—which 
may alter strength, immune function and overall survival.22

In both aging and CKD, losses in LBM or body weight are 
associated with increased mortality.5,23,56

The loss of body weight and LBM often begins before the 
kidney disease is recognized in cats.23,28 Thus, preserving 
LBM and body weight are key nutritional factors for these 
felines.

The evidence for higher protein needs in older cats, and 
increased risk for mortality with loss of body weight and 
LBM, suggests that protein restriction may not provide 
optimal nutrition for cats with early stage CKD.

 

Among 569 cats with CKD, 
those with a body weight at 
the time of diagnosis that 
was above the group median 
of 4.2 kg had a significantly 
longer survival time than 
those at weights below this median.23

NUTRITIONAL STRATEGIES 

CKD is a slowly progressive disease. Cats may 
live with the disease for years, emphasizing the 
importance of providing adequate nutrition over 
the span of treatment for CKD.17,25

MAINTAIN LEAN BODY MASS
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Numerous studies have shown that therapeutic “renal diets” 
favor better clinical outcomes and can extend life span in 
cats with moderate to severe CKD when compared to feeding 
adult cat “maintenance” diets.16,47,49

The modifications to “renal diets” typically include: reduced 
protein and phosphorus, and added potassium, omega-3 
fatty acids and antioxidants.16,30,38,47-49 While studies clearly 
show that therapeutic diets have a positive impact on cats 
with CKD, the impact of protein is not defined at all. Among 
renal diets, protein is only one variable. In these studies, 
the diets not only varied in protein, but also phosphorus 
and other minerals, fatty acids, and buffering agents, all of 
which can affect kidney function.

Dietary Protein

The primary rationale for restricting dietary protein in 
cats with CKD is to reduce glomerular proteinuria and 
nitrogenous wastes, and slow progression of CKD. Yet 
clinicians also want to prevent weight loss, cachexia, and 
protein malnutrition in cats.

Several studies have shown that protein does not contribute 
to progression of renal disease.

In one study, cats with CKD that were fed a 51.7% protein 
diet developed more kidney problems than cats fed 27.6% 
protein.1 But most of the cats fed the high-protein diet also 
developed hypokalemia because the diet was deficient in 
potassium; low potassium levels have a negative impact 
on kidneys and can induce kidney disease.14 By the time 
the potassium deficiency was corrected in the study, these 
cats had numerous markers of advanced CKD, which then 
improved as the study progressed. Further, cats fed the low-
protein diet consumed fewer calories, which may have a 
renoprotective effect.34,52 Due to these confounding factors, 
any effects from protein levels could not be confirmed.

To tease out the effects of calories versus protein on CKD, 
Finco et al. studied four groups of cats with CKD that were 
fed either low protein-low calorie, low protein-high calorie, 
high protein-low calorie or high protein-high calorie diets.19 
After one year, only high caloric intake had a negative effect 
on kidneys. None of the cats fed high protein diets showed 
increased severity of renal lesions, increased proteinuria, 
or decreases in GFR relative to those fed the lower protein 
diets. These results were similar to study results in dogs, 
where protein levels had no negative effects on the kidneys, 
even in the face of CKD.20

A randomized, controlled study with geriatric cats in 
stage 1 CKD compared renal biomarkers of cats fed a 32% 
protein test diet with those on commercial maintenance 
diets.29 After six months, cats on the 32% protein diet 
maintained urine concentrating ability and showed 
decreases in SDMA, creatinine and BUN while cats fed the 
owners’ choice of foods had decreasing urine concentrations 
and elevated SDMA levels. 

While the test diet was formulated with ingredients 
purported to have renoprotective effects, the protein level 
was much higher than typical renal diets and similar 
to many feline maintenance diets. This higher level of 
protein showed no adverse impact on renal biomarkers of 
early IRIS stage CKD cats.20 

DIETARY CHANGES MAKE
A DIFFERENCE
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Phosphorus

The kidney is the primary route of phosphorus excretion. 
During the progression of CKD, if dietary phosphorus intake 
remains constant, the gradual decline in renal phosphorus 
clearance leads to increases in serum phosphorus 
concentrations (hyperphosphatemia).

Even before the onset of hyperphosphatemia, rising plasma 
phosphorus concentrations trigger a response in the 
parathyroid glands, which balance calcium and phosphorus 
levels. Additionally, elevated plasma phosphate also triggers 
increasing levels of FGF-23, a protein secreted by bone cells 
that acts to increase excretion of phosphate in the urine.

The parathyroid glands operate on a feedback system: 
high serum phosphorus stimulates increased PTH levels, 
leading to increased phosphorus and calcium resorption 
from bone. Secondary renal hyperparathyroidism, with 
elevated parathyroid hormone (PTH) concentrations has 
been reported in 84% of cats with CKD.3

Plasma phosphate is also a predictor for progression of 
feline CKD.11 One study showed that an increase 
of 0.32 mmol/L (1 mg/dL) in plasma phosphate was 
independently associated with a 41% increase in the risk 
of progression (where progression is defined as a 25%, or 
greater, increase in plasma creatinine ).11

Minimizing phosphorus retention and hyperphosphatemia 
appears to slow progression of CKD and prolong 
survival.7,11 For these reasons, correction and prevention of 
hyperphosphatemia is a main concern in the management 
of CKD. Historically, this has been approached through 
restricting protein. Many protein ingredients have high 
phosphorus content, therefore reducing protein content 
helps reduce phosphorus intake.42 However it is possible to 
formulate diets with lower phosphorus while maintaining 
normal protein levels.

A study in cats with CKD compared a normal phosphorus diet 
(1.56% phosphorus, dry matter) to a restricted phosphorus 
diet (0.42% phosphorus by dry matter). Results showed that 
lower levels of phosphorus reduced fibrosis, mineralization, 
and other adverse effects on kidneys. However, neither diet 

caused a significant change in measures of renal function 
over 343 days.48

Phosphate binders may aid in reducing serum phosphate 
accumulations in CKD, and may be used without restriction 
of dietary protein. In a model of CKD, researchers showed 
that cats fed maintenance diets and phosphate binders 
demonstrated decreases in serum phosphate and PTH 
levels.8 Another study, in healthy cats, showed a phosphate 
binder was as effective as a low-phosphate diet at reducing 
urinary phosphate.49

Although CKD in dogs is different from the disease in cats, a 
two-year study of phosphorus and protein levels in dogs with 
CKD showed that survival was longer with low-phosphorus 
diets. The level of protein did not adversely affect survival, 
GFR, or renal morphology by the end of the study.20 

In recent years, studies have also shown that higher plasma 
phosphate concentrations also trigger increasing levels of 
FGF-23, a protein secreted by bone cells that acts to increase 
excretion of phosphate in the urine.26

In people, plasma FGF-23 concentrations are an independent 
predictor of progression of CKD.21 And in cats, studies 
show that increased FGF-23 at the time of CKD diagnosis 
is associated with an increased risk of progression of the 
disease over the next 12 months, as well as an increased risk 
of death.

A retrospective study linked lower plasma FGF-23 
concentrations with feeding a phosphate-restricted diet in 
feline CKD patients, but it is not yet understood precisely 
why FGF-23 is associated with CKD progression in cats or 
whether targeted reduction of FGF-23 could improve survival 
time.25

Taken together, these studies show that restricting 
phosphorus—without restricting protein—can slow 
CKD progression.
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More studies are needed to understand the complex 
interactions of FGF -23 in the kidney and parathyroid glands, 
but it may become a useful biomarker for predicting poorer 
outcomes.39 

When the renal glomeruli can’t filter adequately, microscopic 
amounts of protein begin to appear in the urine, a condition 
called proteinuria. Increasing amounts of proteinuria are a 
poor prognostic indicator for CKD progression.11,31,33,51

In people with renal injury, high levels of dietary protein 
are correlated with increased proteinuria. This does not 
seem to be the case for cats. CKD in people most often 
begins with glomerular disease that is secondary to 
diabetes, hypertension, or other problems that have already 
compromised overall health and kidney function.44

However, when cats with CKD were fed varying levels of 
dietary protein, the levels of proteinuria were unrelated 
to protein intake.19 Additionally, several studies that used 
angiotensin converting enzymes (ACE) inhibitors to manage 
proteinuria in cats with CKD showed that reductions in 
proteinuria were independent of protein intake.6,50,55

Overall, proteinuria is a poor prognostic indicator. In cats it 
appears unrelated to protein intake.

Nutritional management can help cats live with CKD for 
many years. The challenge is to balance the unique nutrient 
needs of cats with dietary modifications that will ameliorate 
clinical signs and slow progression of disease.

Studies show that higher dietary protein levels promote 
optimal body condition in aging cats and help reduce the 
natural, age-related loss of lean body mass.57 And there are 
no clinical studies that have been conducted in cats with 
naturally occurring CKD in which dietary protein was the 

only variable evaluated. Based on the available evidence, 
protein restriction per se is not warranted in cats with CKD.38

With this in mind, in early stage CKD, higher levels of protein 
may help reduce loss of lean body mass, and the higher 
mortality rates associated with loss of lean body mass in 
aging cats.36,37

As CKD progresses, more moderate levels of protein may be 
needed while striving to maintain calorie intake and body 
weight.

In the future, biomarkers that can more accurately assess 
and predict renal dysfunction may lead to more precise 
nutritional strategies to help cats with CKD live better, 
longer lives.

URINARY PROTEIN

STAGING NUTRITION

Renal tubules
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