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The American Animal Hospital Association released the Guidelines for Nutritional Assessment 
(July/August JAAHA 2010).  Utilizing the two-step iterative process, a screening assessment is made and if 
concerns are found, then a more detailed assessment is made.  Following assessment, data are analyzed, a plan 
formulated and initiated, and repeated evaluation and modification of the plan is 
made.  The American College of Veterinary Nutrition recommends a two-step 
iterative process in making nutritional recommendations where the first step is 
ASSESSMENT.  During this step, assess the ANIMAL, the DIET, and the FEEDING 
factors.   

ANIMAL FACTORS assessed include gathering historical information, 
performing physical examination, body condition and muscle condition scoring, and 
evaluating laboratory and imaging results if indicated.  Gather information on any 
health or disease-related conditions, medications (including over-the-counter and 
nutraceuticals/supplements), reason for visit, and other household members.  A 
thorough physical examination is performed and a body condition score assigned.  
There are 5- and 9- point body condition scoring systems; either can be used.  In 
either scale, the middle number of the scale represents ideal body condition and a 
body fat content of 15-25%; numbers lower than this correspond to lower body 
condition and less body fat (0-15%) while numbers higher than this correspond to 
higher body condition and greater body fat (≥ 35%).  Assigning a body condition 
score provides more information than body weight alone and can be used with a 
muscle condition scoring system where the scoring is normal, mildly decreased, 
moderately decreased, and markedly decreased (sarcopenia).  Body condition scoring provides a measure of fat 
mass while muscle condition scoring provides a measure of lean body mass. 

Descriptor Description 5 point 9 point 
CACHECTIC Ribs are easily palpated with no fat cover; bony structures are prominent and easy to 

identify; muscle tone and mass often decreased; little to no subcutaneous fat; hair coat 
often poor; pronounced abdominal tuck 

1 1 

UNDERWEIGHT Ribs are easily palpated with little fat cover; abdominal tuck present; bony structures are 
palpable but not prominent; hair coat may be poor; muscle tone and mass may be good or 
slightly decreased 

2 3 

IDEAL Ribs are easily palpated, but fat cover is present; hourglass shape present and abdominal 
tuck is present, but not pronounced; bony prominences are palpable but not visible some 
subcutaneous fat, but no large accumulations; muscle tone and mass good; hair coat quality 
is good 

3 5 

OVERWEIGHT Ribs are difficult to palpate due to overlying fat accumulation; hourglass shape is not 
prominent and abdominal tuck is absent; subcutaneous fat obvious with some areas of 
accumulation; muscle tone and mass good; hair coat quality may be decreased; cannot 
identify bony prominences 

4 7 

OBESE Ribs are impossible to palpate due to overlying fat; hourglass shape is absent and animal 
may have a round appearance; subcutaneous fat is obvious and accumulations are present 
in the neck, tail-base, and abdominal regions; muscle tone and mass may be decreased; hair 
coat quality may be decreased 

5 9 

DIETARY FACTORS include gathering information on dietary intake and inspection of the food, if needed.  
Take the dietary history from the person that actually feeds the pet(s) asking for type of food, amount fed, 
frequency of feeding, table food or treats, access to other food (garbage, outside, etc.), supplements, and 
medications (including over-the-counter).  If necessary, inspect a sample of the food or send a sample for 
analysis.  You or your staff or your client can contact the company for more detailed information. When 
contacting a company, several questions should be asked based on the World Small Animal Veterinary 
Association; however, there are issues with these guidelines and so they are modified here: 

ASSESSMENT 

DDiieett  
FFaaccttoorrss  
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FFaaccttoorrss  

FFeeeeddiinngg  
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FOOD 
 

FEEDING METHOD 
 
 
 
 

FEEDING PLAN 



1. Do you have a Veterinary Nutritionist or some equivalent on staff in your company and are they full-time or a 
consultant for your company? Are they involved with formulation of diets and validation of adequacy?  Are 
they available for consultation or questions? 

2.  Who actually formulates your diets and what are their credentials? 
3.  Which of your diets are AAFCO Feed Trial tested?  Have all been through feeding trials or are you using a lead 

product system?  
4. Which of your diets have undergone a complete nutrient analysis?  Are these analyses available for 

evaluation?  Do you have a third party validate your results? 
5. What specific quality control measures do you use to assure the consistency and quality of your product line?  

Can and will you produce these documents? 
6.  Where are your diets produced and manufactured?  Can this plant be visited? 

The guaranteed analysis provides information regarding the 4 major components of a pet food as 
percentages of the diet as fed including minimum amount of crude protein, minimum amount of crude fat, 
maximum amount of crude fiber, and maximum amount of moisture, and the caloric content. “Crude” refers to 
the analytical procedure and does not refer to the quality of the ingredient.  The nutritional adequacy statement 
must be included and is designed to ensure that the product, when fed as the sole source of nutrition, is complete 
and balanced for one or more life stages, including how this adequacy was verified.  The four recognized life 
stages by AAFCO are pregnancy, lactation, growth (non-large and giant breed dogs and large and giant breed 
dogs), and adult maintenance, and nutritional adequacy can be determined by feeding trials or by calculation.  
Note that there is no AAFCO nutrient profile for “senior” or “geriatric” dogs or cats. The calculation method 
involves determining the amount of nutrients in the diet and comparing to AAFCO nutrient profiles for that/those 
life stage(s).  Feeding trials are performed by feeding the diet to the animals in that/those life stage(s) following 
AAFCO protocol.  Feeding trials, while not perfect, provide indirectly information on bioavailability of nutrients 
and is preferred method for validation of nutritional adequacy.  Keep in mind that companies may label foods as 
having been through feeding trials when in actuality they have not.  They are allowed to use “lead product” 
testing.  That is, the lead product in a line undergoes feeding trial and other products in that line/family may carry 
a feeding trial claim even when they have not been put through a feeding trial so long as the products in the line 
do not differ substantially from the lead product. Therapeutic diets, supplements, and treats often do not carry a 
nutritional adequacy statement but may.  Therapeutic diets are formulated for specific non-healthy conditions, 
which are not recognized by AAFCO and for which no nutrient profiles exist (e.g. renal failure, liver failure, etc.); 
they usually carry a statement such as “intended for intermittent use” or “use only under the supervision or 
direction of a veterinarian”.  Snacks and treats are not formulated or intended to be the sole source of nutrition; 
therefore, they are not required to carry a nutritional adequacy statement. The label often contains other 
information, much of that may or may not have official definitions.   

FEEDING FACTORS to be assessed include how the nutrition is provided and must take into account 
owner and animal factors.  Simply filling a bowl within reach of the animal is not enough; the appropriate diet 
must be provided in the appropriate amount. The amount of energy required by the pet can be determined using 
one of two formulae: Linear: [(30 x BWkg) + 70] or Exponential: 70 x (BWkg0.75). This provides the RESTING 
ENERGY REQUIREMENT and this result is multiplied by a life stage or activity factor depending on the individual. 

Life Stage Canine Factor Feline Factor 

Gestation 1.0 – 3.0 1.6 – 2.0 
   Dogs – first 1/2 - 2/3 1.0 – 2.0  
   Dogs – last 1/3  2.0 - 3.0  
Lactation 2.0 – 8.0 1.0 – 2.0 
Growth 2.0 – 3.0 2.0 – 5.0 
Adult intact 1.6 1.4 
Adult neutered 1.4 1.2 
Senior 1.0-1.4 1.0-1.1 
Work – light 2.0  
   Work – moderate 3.0  
   Work – heavy 4.0 – 8.0  
Obese prone 1.2 1.0 
Weight loss 1.0 1.0 
Weight gain 1.2-1.4 ideal 0.8-1.0 ideal 
Critical care (usually) 1.0 1.0 

 



The second step is FORMULATION AND INITIATION OF A FEEDING PLAN.  The nutritional plan is 
formulated based on the assessment phase and initiated.  It is important that this plan is re-evaluated periodically 
(iterative process) and adjustments made based on what is found during assessment.  Recommendations for the 
feeding plan are made based on life stage and physiological or pathological condition of the pet as well as the life 
style of the owner.  Working within the constraints placed by the owner helps to ensure compliance; otherwise, 
recommendations will not be followed.  There is no “one best” diet available for healthy pets or for pets that 
suffer from a disease.  Oftentimes, many options exist including homemade diets. Today’s health care providers, 
veterinarians and technicians, need to be able to assess a pet, evaluate diets, and make recommendations on 
diets and feeding.  Knowledge of assessment and formulation of a nutritional plan should be part of a patient’s 
health care.  Use body condition scoring in addition to weight to assess nutritional status.   
 
FEEDING ADULT DOGS AND CATS 
 Often we compare nutrient requirements for different life stages and disease states with those for 
adults.  Adult dogs and cats have a wide margin of safety nutritionally while other life stages and disease states 
have a much narrower margin of safety. Typical diets for healthy adult dogs and cats are presented below. 

Nutrient Dogs Cats 
Crude Protein (dry matter basis) 20-30%, can be more 40-60%, can be more 
Crude Fat (dry matter basis) 12-20%, can be more 12-20%, can be more 
Crude Fiber (dry matter basis) 2-5%, can be more 2-5%, can be more 
Calcium:Phosphorus ratio 1.1:1.0 – 2.0:1.0 1.1:1.0 – 2.0:1.0 
Carbohydrate None none 

Remember that all diets that carry an AAFCO nutritional adequacy statement must meet nutrient requirements 
defined by AAFCO; therefore, these diets are meant for the average adult dog or cat.  Also, note that there are no 
published carbohydrate requirements for dogs and cats.  Keeping pets healthy during early to middle adulthood 
may improve quality and quantity of life.  One means to accomplish this is identifying patients at risk for diseases 
that may have a food responsive component.  There are known breed predispositions for common diseases and if 
asked to identify three common conditions for a certain breed, this is easily accomplished.  Identifying and 
intervening before these conditions occur is preventative medicine rather than waiting for the condition to occur 
and then modifying diet and using pharmacologic therapy that is reactive medicine. 
 
FEEDING THE GERIATRIC DOG AND CAT  

The idea that older dogs and cats have nutrient requirements that differ from those of young or middle-
aged animals was introduced when a commercially available diet formulated for older dogs was introduced in 
1977.  Remember, though, that there are no AAFCO nutrient profiles for “senior” or “geriatric” only “adult” and 
so these diets must meet or exceed AAFCO nutrient requirements for an adult dog or cat.  Underlying the 
formulation of so-called senior diets is the theory that proper nutrition can increase the length and quality of life 
and that some optimal nutrient formulation exists for accomplishing this goal.  Recommendations have been 
made for restriction or supplementation of particular nutrients.  Unfortunately, there is little data to prove a 
specific nutrient formulation will definitely increase longevity or delay the onset of disease.  It should be realized 
that some nutritional effects accrue over a long period before becoming clinically evident.  Thus, the nutrient 
intake of the first three-fourths of an animal’s life is likely to impact the nutritional consequences manifested in 
the last fourth of life.   

Chronological ages have been proposed to identify the point at which a dog or cat has reached old age. 
 Dogs 

Cats Small Medium Large Giant 
7 7 7 7 5 

12 (8-9?) 11.5 10 9 7.5 
A better criterion for judging seniority would be physiologic age; however, chronologic age has proved to be a 
poor indicator of physiologic age in human beings.  Unfortunately, indicators of physiologic age such as glucose 
tolerance, insulin release, daily conversion of thyroxine to triiodothyronine, strength of connective tissue, various 
indicators of immunologic competence, nerve conduction velocity, glomerular filtration efficiency, and various 
cardiopulmonary function tests are often difficult or expensive to measure, and data are often difficult to 



interpret for an exact physiologic age.  Some authors suggest that an animal should be considered geriatric when 
visible signs of aging become apparent, such as white hair, general decline in coat condition, decrease in acuity of 
sight or hearing, decrease in amount of activity, impairment of locomotor function, and lethargy.  For the sake of 
discussion, a distinction should be made between the terms “old” and “senior” when compared with “geriatric”.  
Not every old dog or cat contracts the same dysfunction or disease, and different geriatric conditions can require 
different nutrient formulations to ameliorate clinical signs.  The purpose of formulating senior diets is to prolong 
the length and quality of life by delaying the onset of true geriatric states. 
 Basal metabolic rate (BMR), amount of lean tissue, daily amount of activity, and efficiency of digestive 
function all interact to determine the total number of calories required daily to maintain body weight.  The BMR, 
which is the largest component of MER, is largely determined by the amount of lean body tissue.  Amount of 
activity constitutes the second-largest proportion of MER.  In addition to requiring calories to perform an activity, 
such activity can also help preserve lean body tissue and, thus, maintain BMR.  An animal’s specific BMR and 
amount of activity combine to account for most of the energy required to maintain body weight.  The amount of 
food required to supply MER is determined, in part, by the nutrient content of the food, but also by the efficiency 
with which macronutrients that provide energy are digested and made available to the animal.  Amount of 
activity, amount of lean body tissue, and digestive efficiency are all components that may change as animals get 
older, altering requirements for energy and other nutrients, and, ultimately, the amount and desired composition 
of the diet to optimally support an older dog or cat. 
 In several breeds of dogs, the amount of food required to maintain body weight decreases with age.  
Number of calories required to maintain stable body weight decreases asymptotically as dogs get older, so that 
approximately 20% fewer calories are needed to maintain an older dog (> 8 years of age) when compared with a 
young dog (1-2 years of age) of similar weight.  Studies have documented that ignoring the age-related decrease 
in required number of calories will produce overestimates of energy requirements for 3- to 4-year-old dogs.  A 
20% decrease in required number of calories also has been observed between young adult and older people, with 
the decrease in number of calories resulting from a decrease in amount activity, decrease in lean body tissue, and 
the associated decrease in BMR.  Similar changes for body composition and activity have been observed in dogs.  
Loss of lean body tissue is estimated to account for approximately a third of the decreased energy requirements 
with the remaining half to two-thirds of the decrease accounted for by a decrease in the amount of activity.  It 
also has been documented in people and dogs that individuals maintaining the amount of daily activity near that 
of young adults will have caloric requirements similar to that for young adults, presumably through maintenance 
of lean body tissue as well as number of calories used to perform the activity.  Cats, on the other hand, do not 
have a major change in caloric requirements over the course of their life as their activity occurs mainly in bursts 
rather than sustained exercise and so the additional energy intake requirement for activity is less than dogs and 
does not change much over time. 

The overall efficiency of nutrient digestion is maintained as dogs and cats get older.  Although rodent 
models demonstrate that fat restriction increases life span, decreased life span with increased fat intake is related 
to atherosclerosis, which occurs rarely in dogs.  Furthermore, dietary fat restriction undertaken when a dog is 
aged probably provides little benefit as long as obesity does not occur. 

Alterations in body composition and condition are the anticipated result when there is not a 
compensation for age-related changes to MER or digestive efficiency via changes in quantity or composition of 
food.  Cross-sectional epidemiologic data for proportion of the dog population that are overweight at a specific 
age reveals that approximately 20% of 1- to 2-year-old dogs are overweight.  The proportion of overweight dogs 
increases to 40 to 50 percent between 2 and 5 years of age.  For dogs, this profound increase in prevalence of 
overweight animals corresponds to the segment on the calorie-versus-age curve at which calories are decreasing 
the most for each increase in one year of age.  The prevalence of overweight dogs peaks when animals are 
approximately 8 to 10 years old, and then decreases with increasing age.  Concurrent with this decrease in 
overweight animals is an increase in the proportion of thin animals; the proportion of thin animals increases from 
a stable value of < 10% of the population in animals that are 1-12 years old to a value of 30-50% of the population 
in animals that are > 12 years old.  Epidemiologic analysis indicates that most dogs that gain excess amounts of 
weight do so before they reach their senior years.  This is also true in cats.  Therefore, dietary alterations to 
control excess weight should be emphasized during early adulthood through middle age; whereas, more 
emphasis on preventing weight loss in optimal-weight dogs and cats should be given to those that are senior or 
geriatric. 



Protein requirements are often represented as differing for older pets when compared with younger 
pets.  However, it is debatable whether older dogs need more or less protein than younger dogs.  The answer 
depends on the measurements used to define protein requirement and whether the reference point that defines 
required amounts of protein for young adults is the bare minimum amount of 100% biological-value protein, the 
minimum amount of protein from typical pet food ingredients, or the protein content of typical commercial 
maintenance food.  Wannemacher and McCoy reported more than 50 years ago that 1-year-old Beagles could 
achieve and maintain maximum protein repletion with less dietary protein than 12- to 13-year-old Beagles, based 
on protein-to-DNA ratios measured from muscle and liver.  The 1-year-old dogs required 0.4 g of nitrogen/kg of 
body weight (equivalent to 2.5 g of crude protein/kg; 22.75 g of crude protein/day; 12.5% of calories from crude 
protein), whereas the 12-to 13-year-old dogs required 0.6 g of nitrogen/kg (equivalent to 3.75 g of crude 
protein/kg; 34.13 g of crude protein/day; 18/8% of calories from crude protein) to achieve maximum protein-to-
DNA ratios.  Interestingly, young and old dogs achieved nitrogen balance after 4 to 8 weeks of being fed even the 
lowest concentrations of protein, indicating that nitrogen balance is a less-sensitive measure for determining 
protein requirements than protein-to-DNA ratios of tissues.  Sheffy, et al fed 4 diets representative of 
maintenance, senior, high-protein and low protein diets for 1 to 2 years to 16 Beagles that were 10 to 12 years 
old and 8 Beagles that were 1 to 2 years old.  Adverse effects or deficiencies attributable to diet were not 
observed as determined from results of various hematologic, serologic, radiographic, or organ-function tests, and 
nutrient –retention studies.  Serum urea nitrogen concentration was associated with dietary nitrogen content, 
independent of age.  Older dogs had increased concentrations of cholesterol and serum phosphorus, increased 
alkaline phosphatase activity, and decreased lymphocyte proliferation responses, independent of the diet fed.  It 
was concluded that nutrient requirements of older dogs were not markedly different from adult maintenance.   

Cats are true carnivores and restriction of dietary protein is less desirable than in dogs unless they have a 
disease where dietary restriction of protein is indicated.  Even in the face of these diseases, it is possible 
particularly with homemade diets or particular commercial diets to feed higher protein than found in more 
traditional heat-processed foods.   
 Because it is hard to define physiologic old age in terms of chronologic age or to determine it by other 
means, it is also difficult to know when to switch the diet to a senior nutrient product.  Furthermore, because 
nutrient requirements and products for older pets are nearly identical to those for maintenance requirements 
and products for adult pets, it could be questioned whether there really is a need to switch to senior foods.  Each 
animal’s body condition and health status, rather than age alone should guide decisions regarding the type and 
amount of product that should be fed to an older dog or cat.  The concept of tailoring feeding methods and 
amounts to maintain or achieve optimal body condition is not new.  Optimal body condition and muscle mass are 
the ultimate practical clinical criteria for judging whether most diets and feeding methods are appropriate.  On 
the basis of feeding for optimal condition, analysis of the epidemiologic data on body condition of older dogs and 
cats and documented risks of dogs and cats that are outside the optimal range for body weight and condition, it 
has been proposed to categorize older pets into four categories. 
 The first category is the pet that is chronologically old, but physiologically young, and eating a good-
quality maintenance diet.  This animal is at optimal body weight and condition without a decrease in amount of 
daily activity and is clinically normal on the basis of results of physical examination, CBC, serum biochemical 
analyses, and urinalysis.  It is difficult to recommend switching the diet to a senior-type food in this situation. 
 The second category of older pet is chronologically old and metabolically efficient.  This animal is still 
clinically normal on the basis of results of physical examination, CBC, serum biochemical analyses, and urinalysis.  
However, there has been an evident decrease in amount of activity and a tendency to gain weight.  This animal 
may benefit from switching its diet to a senior-type product with decreased caloric density.  The goal should be to 
adjust the quantity of food to return and maintain and optimum body condition. 
 The third category of older pet is chronologically old and metabolically inefficient.  Again, the animal is 
still clinical normal; however, this animal tends to lose weight and cannot eat a sufficient quantity of a 
maintenance diet to maintain optimal body weight.  Weight loss should be stopped and body weight returned to 
optimal amounts by feeding more caloric- and nutrient-dense formulas, such as newer nutrient-dense senior 
products.  Alternatively, diets formulated for growing animals, or animals with increased amounts of activity 
could also be considered for stabilizing body condition. 
 The fourth category of older pet is a true geriatric animal.  This animal has an identifiable physical or 
metabolic abnormality in conjunction with old age.  The ideal goal for feeding is maintenance of optimal 



condition; however, considerations for desired nutrient content in addition to calories will be applicable if the 
disease can be ameliorated by dietary modulation.  Senior-type products may, or may not, be the best choice, 
depending on the disease and status of the animal. 
 Older animals are less capable of responding to physiologic challenges.  Results from studies of geriatric 
human beings have documented the utility of maintenance of optimal weight and condition and reducing medical 
complications and mortality.  Investigators assessed 81 nutritional and non-nutritional variables for their 
usefulness in predicting complications during hospitalization or mortality after discharge in 109 geriatric patients.  
Percentage of body weight lost during the year prior to hospitalization proved to be the best predictor of 
mortality during the 1-year period after discharge.  Percentage of body weight lost was the third-best predictor of 
complications during hospitalization (assessment of functional status was best and concentration of serum 
albumin was second best).  Percentage of body weight lost is associated closely with the concept of percentage 
below optimal weight, which also provided a useful indicator of nutritional status in a group of 501 geriatric 
patients.  Geriatric human beings can quickly become malnourished, and the condition often resolves slowly and 
makes recovery from illness even more a challenge and less likely to happen.  The nutritional status and nutrient 
support of geriatric patients requires close scrutiny to maximize the chance of a successful resolution or 
prolonged life of acceptable quality.  

The aforementioned rationale is a non-dogmatic means of deciding when dietary changes should be 
made and which changes to make as dogs get older.  This rationale can be used until researchers provide more 
definitive answers regarding the exact nutrient alterations that are required and the age or set of physiologic 
variables that determine when those nutrient alterations should be implemented. 

OTHER CONSIDERATIONS FOR THE OLDER DOG AND CAT 
 We have already discussed dietary calories and protein, but what are other things to consider.  Older 
dogs and cats may or may not need higher dietary fiber.  Certain fibers – primarily soluble or fermentable fiber – 
may modulate the gut microbiota and that may have some benefit.  Increasing fiber intake for presumed 
decreased gastrointestinal function, though, is not based on scientific data for older dogs and cats.  Encouraging 
drinking and increased water intake may be beneficial for older dogs and cats even if not azotemic.  Cats in 
particular are prone to dehydration and older dogs and cats may either not be as likely to actively seek water or 
may have some degree of cognitive dysfunction and so may become dehydrated.  Adding water to food, changing 
water frequently or using circulating water dispensers, and adding flavoring agents to water may help. 
 Older dogs and cats often continue to eat but may eat less.  Monitoring weight – especially weight loss – 
is important for an older dog and cat.  Hyporexia may be an indication of an underlying disease or the early stages 
of a progressive disease such as chronic kidney disease, cancer, or hyperthyroidism.  It may also be seen in 
patients with osteoarthritis or spinal issues where mobility prevents them from getting to the food or from 
maintaining a position to eat the food.  Dental disease may also be an issue in older pets and may inhibit 
adequate food, and water, intake.  In addition to dental procedures with oral cavity disease, adding an oral health 
product to the drinking water and good at home dental care, if the pet will let the owner do so, is important and 
helps greatly. 
 Keep pets especially older pets playing.  Cats are hunters and you can use this throughout their life with 
food puzzles so that the dog or cat remains engaged and inquisitive.  Toys also keep pets engaged. 
 Age is not a disease and not all older pets are physiologically or metabolically old.  Nutrition should be 
tailored to the pet and based on gathering good historical information and performing a thorough physical 
examination.  Use of annual wellness laboratory evaluation may identify diseases early with intervention 
including dietary modification before the disease progresses. 

Category 1 2 3 4 
Chronological Old Old Old Old 
Physiological Young Old Old Old 
Metabolism Efficient Efficient Inefficient Inefficient 
Others ----- Gains wt. Loses Wt. Variable 
Clinically Normal Normal Normal Abnormal 
Diet Maintenance Senior Calories Variable 
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HOMEMADE DIETS 

Some owners prefer to prepare homemade foods – feel less guilty and have impression of preparing a “real 
meal” that is “more natural” and “more traditional”.  Nearly all dogs and cats in the US consume table foods at some 
time in their lives.  Majority of dogs and cats in US receive >90% of calories from commercial foods.  When a client 
wants to prepare pet foods at home, it is important for veterinarians to understand the client’s reasons and 
motivation.  In many cases it is possible to address their concerns and to recommend an appropriate commercial 
food.  If they still wish to cook, then proper guidance can be provided.   

Some owners wish to cook homemade diets in order to provide a natural or organic food.  Remember, there 
is no legal definition for the terms “natural” and “organic”.  Pet owners may also want to prepare vegetarian food for 
their dog or cat because they are vegetarian or vegan.  Because cats are true carnivores, vegetarian cooking should 
be discouraged.  Other owners wish to prepare homemade diets in order to avoid additives, preservatives, and 
contaminants.  Pet food labels may be difficult to read and understand and they do not contain as much information 
as human food labels; therefore, some choose to home cook because they are more comfortable with being in 
control.  Some pets will only eat table foods because it has become a habit.  Lastly, homemade diets may be used for 
dietary elimination trials. 

It is possible to achieve the same nutrient balance with a homemade food as with a commercially prepared 
food.  However, this largely depends on the accuracy and competence of the person formulating the food, and on the 
compliance and discipline of the owner.  Unfortunately, some homemade recipes are flawed even when followed 
exactly and consistently.  IN one survey, 90% of homemade elimination diets prescribed by 116 veterinarians in 
North America were not nutritionally adequate for adult dog or cat maintenance.  Few of the recipes available in 
books, magazines, and on-line have been tested to document the nutritional adequacy of the diet. 

There are common nutrient problems in many homemade foods.  Many formulations contain excessive 
protein, but are deficient in calories, calcium, vitamins, and micro-minerals.  Commonly used meat and 
carbohydrate sources contain more phosphorous than calcium resulting in inverse calcium: phosphorous ratio.  
Foods designed by clients are commonly deficient in fat and energy density or contain an unpalatable fat source 
(vegetable oil).  Homemade foods are rarely balanced for micro-minerals and vitamins because veterinary vitamin-
mineral supplements are not complete nor are the nutrients well balanced within the product.   

People are taught that eating a variety of foods is nutritionally sound.  Clients often extend this principle to 
their pet’s nutrition.  Pet owners perceive that feeding a variety of foods is their best defense against malnutrition.  
Likewise, many owners feed a homemade diet because they can use a variety of ingredients.  Some owners choose 
meat and carbohydrate sources for their pet’s food based on their own preferences, product availability, or 
affordability.  Other pets are fed “leftovers” such as fat trimmings, bones, vegetable skins, crusts, and condiments.  
Some owners feed their pets according to guidelines for humans not realizing that dogs and cats have different 
requirements.  A common problem with homemade diets is that the vitamin-mineral supplement is left out because 
of inconvenience, expense, or failure to understand its importance – after all, many humans do not take vitamins.  
Lastly, some homemade diets use raw ingredients – we will talk more about these in a little bit 

Veterinarians encounter a wide variety of pet food recipes from breeders and the popular press.  Some 
owners want an opinion as to whether the recipe is good and others want to alter the recipe.  Homemade 
formulations can be checked for nutritional adequacy and adjusted using the “quick check” guidelines: 
1. Do five food groups appear in the recipe? 

a. Carbohydrate/fiber source from a cooked cereal grain 
b. A protein source, preferably of animal origin, or if more than one protein source is used, one source should 

be of animal origin 
c. Fat source 
d. Source of minerals, particularly calcium 
e. Multivitamin and trace mineral source 

2. Is the carbohydrate source a cooked cereal and present in a higher or equal quantity than the meat source? 
a. Carbohydrate to protein ratio should be at least 1:1 to 2:1 for cat foods and 2:1 to 3:1 for dog foods 
b. Sources are cereal such as cooked corn, rice, wheat, potato, or barley 



c. These sources have similar caloric contributions, but some carbohydrates contribute a substantial amount of 
protein, fiber, and fat 

3. What is the type and quantity of the primary protein source? 
a. Overall protein quality of the diet can be improved by substituting an animal-derived protein source for a 

vegetable protein 
b. Skeletal muscle protein from different species have similar amino acid profiles 
c. Final food should contain 25-30% cooked meat for dogs (1 part meat to 2-3 parts carbohydrate) and 35-

50% cooked meat for cats (1 part meat to 1-2 parts carbohydrate) 
d. Providing some liver in the meat portion is recommended once a week or no more than ½ of the meat 

portion on a regular basis – corrects most potential amino acid deficiencies and contributes fatty acids, 
cholesterol, energy, vitamins, and microminerals 

e. If owner requests an ovo-lacto-vegetarian food, eggs are best  
f. If vegan food is requested, soybeans are the next best, but incomplete, amino acid profile 

4. Is the primary protein source lean or fatty? 
a. Lean protein sources require addition of an animal, vegetable, or fish fat source at 2% of the formula 

weight for dogs and 5% of the formula weight for cats 
b. If a homemade food lacks sufficient caloric density, addition of cooked beef or chicken fat, poultry skins, 

vegetable or fish oils can markedly increase caloric density without adding other nutrients 
5. Is a source of calcium and other minerals provided? 

a. An absolute calcium deficiency is common 
b. Many owners erroneously assume cottage cheese, cheese or milk added in small quantities provides 

adequate calcium 
c. Most foods require a specific calcium supplement 

i. When the protein fraction equals or is greater than the carbohydrate fraction, usually only calcium 
carbonate is added (0.5 g/4.5 kg cat/d and at least 2.0 g/15 kg/dog/d). 

ii. Calcium and phosphorous supplementation may be necessary when the protein fraction is less than the 
carbohydrate fraction.  Steamed bone meal, dicalcium phosphate, and certain proprietary mineral 
supplements contain @ 27% calcium and 16% phosphorous (about 2:1) and micro-minerals 

6. Is a source of vitamins and other nutrients provided? 
a. A human adult over-the-counter vitamin-mineral tablet that contains no more than 20% of the 

recommended daily allowances for people works well for both dogs and cats at ½ to 1 tablet per day (@ 1 
gm/tablet).  

b. One tablet per day of a human adult product will not over-supplement pets with calcium, phosphorous, 
magnesium, vitamins A, D, and E, iron, copper, zinc, iodine, and selenium according to AAFCO maximum 
allowances for canine and feline foods.   

c. In general, veterinary supplements provide between 0-300% of vitamin-mineral requirements of dogs and 
cats 
Substitution of ingredients can be done, but should be researched as to the equivalent amounts.  One protein 

source is not the same as another.  Other instructions that should be given owners include those for preparation, 
storage, and feeding.  Emphasis should be made to not eliminate an ingredient or indiscriminately substitute 
ingredients.  Owners that wish to use raw eggs and meats should be informed that there is a risk for infectious 
diseases.  Animal ingredients should be cooked for at least 10 minutes at 180F.   Vegetable ingredients should be 
washed or rinsed and cooked if increased digestibility is desired.  Since antioxidants are not usually added to 
homemade diets, storage in airtight containers at refrigeration temperature can be done for 7 day stretches.  Large 
quantities can be frozen.  Owners should check appearance and odor daily to make sure rancidity or contamination 
has not occurred.  Starches should be cooked to increase digestibility; however, they should be cooked separately 
from the protein source.  Carbohydrate sources require a longer cooking time; meat and liver should not be 
overcooked or protein denaturation will occur 

Pets should be evaluated routinely whether they are being fed commercial food or homemade food.  Stools 
should be formed although they may contain more water.  Body condition and weight should be maintained.  If 
problems are encountered, then either the homemade diet should be re-evaluated and modified or use of a 
commercially available diet should be encouraged. 

 
RAW FOOD DIETS (BONES AND RAW FOOD OR BIOLOGICALLY ACTIVE RAW FOODS) 
 Veterinarians deal with pet owners who have access to a large body of information on small animal 
nutrition.  Food is something that everyone relates to because it is one of the necessities of life.  Food can have 



important effects on psychological well-being.  Diet is something that an owner can control.  Nutritional therapy is 
viewed as natural and holistic as opposed to surgical and pharmacological management of disease.  For these 
reasons, there are a growing number of homemade diet recipes available through the internet and published sources 
that tout health benefits.   
 An example of a non-traditional pet food is raw food diets.  Proponents of raw food diets claim numerous 
benefits such as improvement in coat and skin; elimination of breath, body, and fecal odor; improvement in amount 
of energy and behavior; improvement in overall health and immune function; and reduction of the incidence of 
many medical conditions including allergies, arthritis, pancreatitis, and parasitism.   
 The rationale for use of raw food is simple.  Dogs and cats are carnivores that evolved eating raw foods.  In 
addition, commercial foods are heat processed which alters or destroys nutrients and essential enzymes.  Therefore, 
commercial foods may not be a natural or nutritionally sound diet for dogs and cats.   
 There are three major categories of raw food diets: 
1) Commercially available raw food diets.  These diets are intended to be complete and balanced without the need 

for additional supplements.  These diets are typically sold in frozen form. 
2) Homemade complete raw food diets.  Many recipes for homemade raw food diets are available in books and 

articles as well as on the internet.  The three most popular homemade raw food diets are the bones and raw food 
(BARF) diet, the Ultimate diet, and the Volhard diet. 

3) Combination diets.  These consist of commercially available grain-and-supplement mixes.  The grain mix is fed 
in combination with raw meat. 

Although there are numerous health claims for these diets, there is no scientifically proven information, 
only testimonials.  There are several serious potential drawbacks to these diets. 

Nutritional imbalances.  In one small study, raw food diets were found to have one or more of the 
following: an unbalanced calcium-to-phosphorous ratio, increased vitamin D levels, decreased potassium content, 
decreased manganese content, decreased or increased zinc content, decreased iron content, and increased vitamin E 
content. 

Intestinal foreign bodies.  There are sporadic reports of esophageal foreign body and obstruction due to 
ingestion of bones. 

Infectious agents.  Raw foods, especially meat, may contain infectious agents, many of which are zoonotic.  
Escherichia coli O147:H7 was cultured from one homemade raw food diet.  In one study, approximately 50% of 
raw food diet contained non-type specific E coli while these were not found in commercial dry foods. In another 
study, E coli was identified in 15/25 (64%) diets; however, E. coli O157 was not detected. Salmonella spp. were 
detected in 5/25 (20%) diets. Clostridium perfringens was identified in 5/25 (20%) samples. A toxigenic strain of C. 
difficile was isolated from one diet. Staphylococcus aureus was isolated from 1/25 (4%) diets. Campylobacter spp. 
were not isolated from any of the diets. Raw pork may can contain Yersinia enterocolitica 4/O:3 and has been 
isolated from feces of dogs and cats fed raw pork.  Listeria monocytogenes has also been isolated from raw pork and 
has been associated with disease in dogs including reproductive problems. Rendered raw meat has been shown to be 
contaminated with bacteria, including Salmonella spp, (in one study 80% of raw food diets cultured positive), 
Proteus spp, and Pseudomonas spp, that may also be carried by flies.  Clostridium difficile has been isolated from 
feces from dogs and cats.  In addition to bacteria, raw foods may contain Toxoplasmosis, trichinella, and other 
parasites including Echinococcus.  These may pose health hazards to animals as well as to the humans who are 
preparing the food.  One argument given by raw food proponents is that the bacteria do not cause disease in dogs or 
cats.  One concern that is often overlooked is the role of dogs and cats to be carriers of potentially zoonotic 
infectious agents.  For example, dogs have been shown to carry Escherichia coli that can cause non-enteric 
Escherichia coli infections in human beings.  In addition, indiscriminate use of antimicrobials may result in 
antimicrobial resistance of enteric organisms, which, in turn, may find its way into human medicine. 
 There are some publications mainly case reports concerning consumption of raw foods or raw food diets by 
dogs and cats and reviews expressing opinions concerning raw food consumption by dogs and cats.  Cases and case 
series include: anestrous due to hyperthyroidism associated with consumption of raw meat, hyperthyroidism and 
associated signs due to consumption of raw meat and glands, hypervitamonisis A in cats resulting in cervical 
ankylosing spondylosis and hepatic fibrosis, septicemic Salmonellosis in cats fed a raw chicken diet, and diarrhea 
associated with Salmonella in cats fed raw meat.  However, there is a controlled study of growth in kittens fed a 
homemade raw diet, commercial raw diet, and commercial heat-processed diet that showed decreased stool volume 
and improved fecal consistency, better overall weight and body composition gain, and no adverse effects including 
infections in kittens fed the raw chicken homemade diet.  There are other known or potential benefits of homemade 
especially raw food diets: they are typically limited ingredient diets and so may help with food allergies or 
intolerances, they are more digestible and so decrease on amount of food fed as well as amount of fecal matter 



produced, they are not processed and so may be beneficial in certain situations as processed foods have been linked 
to certain diseases and clinical conditions in humans, and owners have a sense of control over what they feed their 
pet. 

So what kind of recommendation do we make to clients?  There are two issues that require resolving when 
dealing with raw food diets and clients who wish to feed them.  First, we must decide whether we believe in their 
use and feel comfortable in providing advice concerning their use and preparation.  Second, we must provide 
competent advice on their use.  These issues extend beyond health issues for dogs and cats to health issues with the 
human beings that share the same environment and prepare the food.  Clients should be made aware of the potential 
for problems especially infectious diseases associated with raw food diets and hygiene should be emphasized.  Raw 
food diets should be kept on a bottom shelf in the freezer or refrigerator to prevent contamination of other foods and 
if possible the raw pet food should be kept in a separate refrigerator.  Separate food preparation bowls and utensils 
should be used and they should be washed as soon as possible after using. Homes with young children or 
immunocompromised adults should be strongly scrutinized concerning risk-benefit to the pet.  Most important – 
good hygiene and common sense. 

 
Standard Pet Formula - adequate for healthy dogs and cats over 6 months of age – from Veterinary Information 

Network (Susan Wynn, Claudia Kirk, Joe Bartges, Craig Datz) 
1 pound fresh boneless skinless chicken breast 
2 and 2/3 cup cooked white rice 
1 Tablespoon safflower oil 
1/4 tsp Morton's lite salt 
1/4 tsp iodinated salt 
3 grams of calcium carbonate without vitamin D (regular Tums - check size) 
1 Centrum adult multivitamin-mineral supplement (no special senior, ocular, women's or other versions) 
1/4 tsp taurine powder (or 500 mg tablet) (taurine is optional for dogs - essential for cats)  
 
Sauté chopped chicken breast in oil until thoroughly cooked. Add rice and salt.Grind Tums (calcium carbonate), 
multi vitamin/mineral tab, and taurine supplement together. Add to cooled mixture. Store in refrigerator. Larger 
batches may be prepared in advance and stored in the freezer.  
 
Nutritional profile  
40% protein (Dry matter basis (DMB)) 
12% fat DMB 
6% calcium DMB 
4.3% phosphorus  
1.4:1.0 calcium:phosphorus  

Calories: 1046 kcal per batch or 1.12 kcal/gram  
Batch size: 932 grams  

To feed, calculate caloric needs and divide into twice daily feeding. One recipe batch should provide adequate 
intake for a 40-45 pound dog for 1 day. Adjust intake to maintain ideal body weight 
There are many resources available that can be found at the American College of Veterinary Nutrition web site 
(http://www.acvn.org) 
 

http://www.acvn.org/
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An adverse reaction to food is defined as a clinically abnormal response attributed to an 
ingested food substance, and may be further categorized as immunologic or non-immunologic in 
nature.  Food allergy is an immunologically mediated, reaction to ingested food.  This is different 
than food intolerance, which is a non-immunologically mediated adverse reaction including toxic 
reactions, pharmacological reactions, metabolic reactions, and idiosyncratic reactions.  Certainly, 
if clinical or subclinical gastrointestinal disease occurs which alters mucosal integrity, absorption 
of antigenic proteins may occur which may initiate the processes.  Inflammatory mediators 
involved in food allergy may include interleukins, platelet activating factor, histamine and 
cytokines. Clinical signs of food allergy relate primarily to dermatologic and gastrointestinal.  
Dermatologic signs often include pruritis, erythema, and secondary pyoderma.  Gastrointestinal 
signs may include vomiting and/or diarrhea, flatulence, perianal fistulae, and anorexia.  Other 
potentially associated disorders include cholangiohepatitis/cholangitis, feline asthma, idiopathic 
epilepsy, and feline urinary tract disease. Most basic food ingredients have potential to induce an 
allergic response, although proteins cause the majority of reactions.  Dietary components 
reported to cause food sensitivity in dogs and cats include: cow’s milk, beef, mutton, pork, 
chicken, rabbit, horse meat, fish, eggs, oatmeal, wheat, corn, soy, rice flour, potatoes, kidney 
beans, canned foods, cod liver oil, dry food, pet treats, and food additives.  
 
Chronic enteropathy 
While there are many potential causes of chronic enteropathies, the 4 most common forms are 
food responsive, antimicrobial responsive, inflammatory bowel disease, and neoplasia (typically 
small cell lymphoma).  All may be associated with inflammation; however, their response to 
different treatments differ.  Often several mechanisms may be occurring. 
 
Treatment of food responsive enteropathy 
 
Elimination diets and dietary challenges.  The most useful and reliable aid in diagnosis of 
dietary sensitivity is the procedure of feeding a restricted or elimination diet followed by dietary 
challenge with a test meal.  Elimination diets must be individualized based on the previous 
dietary exposure.  A detailed study of the animal’s diet will allow identification of foods that 
have not been fed before, and that could be used to formulate a nutritionally balanced elimination 
diet that will “hypo-allergenic”.  If it is not possible to formulate a suitable elimination diet, then 
a restricted diet may be used that contains only one or two potential allergens, preferably ones 
that the animal has not eaten in the preceding month.  Many homemade diets that are used as 
elimination diets are not complete and balanced (e.g. cottage cheese and rice, or chicken and 
rice).  Supplementation with vitamins and minerals is encouraged, but avoid use of supplements 
that contain potentially offending foodstuffs (e. g. beef or pork).  It is tempting to use 
commercially prepared “hypoallergenic diets” during the diagnostic period for owner 
convenience and to ensure feeding of a complete and balanced diet.  This may be effective, but 



approximately 20% of dogs diagnosed as food hypersensitive when fed a home-cooked lamb and 
rice diet manifested clinical signs of allergic dermatitis when fed the commercially prepared 
lamb and rice diet. Gastrointestinal signs may subside in 3-5 days, but if it chronic in nature; it 
may take 4-6 weeks.  Once clinical improvement is noted, it is advised to attempt to identify the 
offending antigen by introducing foodstuffs to the elimination diet    
  
Protein hydrolysates.  Because proteins with molecular weights over 18,000 Daltons are 
incriminated as being antigenic, modification of proteins to compounds having lower molecular 
weight may be of benefit.  Protein modification is a process that alters the physical 
characteristics of protein molecules, presumably reducing the antigenicity and rendering them 
less able to elicit an immune response.  By reducing the average weight of the protein molecule, 
this process can result in a protein that may be truly hypoallergenic.  To be effective, it must 
reduce the molecular weight of the protein below 18,000 Daltons.  Recently, several 
commercially available diets containing protein hydrolysates have been introduced including 
Exclude, DVM Pharmaceuticals, Hill’s Prescription Diet z/d, and Purina’s CNM HA-Formula.  
Anecdotally, these diets appear to be effective as elimination diets, and they have the advantage 
of being complete and balanced.  These diets may be used long-term, but cost more. 
 
   Pancreatic enzyme replacement – while we typically use pancreatic enzymes with exocrine 
pancreatic insufficiency, patients with diffuse gastrointestinal disease may exhibit some degree 
of malassimilation.  Feeding highly digestible diets and pre-digesting food with pancreatic 
enzymes may improve stool quality by increasing digestion and absorption.  Pancreatic enzyme 
supplementation does not replace feeding a hydrolyzed protein diet; however. 
 
Homemade and raw diets. Feeding a homemade diet including a raw food diet may be 
beneficial in patients with food intolerances.  These diets are composed of whole ingredients and 
so unprocessed.  Processing may induce advanced glycated end-products (AGE’s) that are 
glycosylated proteins and may serve as antigens inducing a reaction.  Because some dietary 
ingredients may become antigenic due to processing, feeding a whole ingredient or raw food diet 
means there is no processing.  Additionally, homemade diets are typically more digestible and 
smaller quantities may be fed. Homemade diets allow for control of ingredients and is limited 
only by having a complete and balanced diet formulated and monitoring for dietary drift by the 
client. 
 
If patients respond to dietary change, often the response is within 2 to 3 weeks.  While some may 
respond after a longer period, it is worth considering adding in therapy. If the dietary change is a 
complete and balanced diet and there is a response, then the diet can be continued indefinitely. 
 
Antibiotic responsive enteropathy 
Recently, enteroinvasive E coli has been found in some boxers with ulcerative colitis.  
Enteroinvasive bacteria may play a role in other intestinal diseases.  This may explain why some 
patients are “anti-microbial responsive” although other microbes may play a role.  
Antimicrobials that are used include metronidazole, tylosin, enrofloxacine, and oxytetracycline.  
An alternative strategy is prebiotic or probiotic therapy.  These may change the enteric bacterial 
population and immune response to the organisms.  Chronic large bowel enteropathy tend to 
response to increased dietary fiber.  Fecal transplantation is another therapy to consider. 



Probiotics – there are many probiotics available for use.  Although some are “veterinary 
specific”, there are not actually species specific probiotics.  As a general rule: “more is better” – 
more bugs of more types in more numbers.  For comparison:  Visbiome has 450 billion 
organisms of 8 strains, Culturelle has 10 billion organisms of 1 strain, Proviable has 5 billion 
organisms of 7 strains, ProstoraMaxx has 100 million organisms of 1 strain, and Fortiflora has 10 
million organisms of 1 strain.  Probiotics may help with GI disease by altering the gut 
microflora, competing with pathogenic enteric organisms, and by producing beneficial 
substances while metabolizing potentially harmful ones. 
 
Inflammatory bowel disease 
   Glucocorticoids – either systemic (e.g. prednisone: 1-2 mg/kg PO q24h or divided q12h) or 
topical (e.g. budesonide: 3 mg/m2 q24-48h (dogs), 1 mg/cat PO q24h (cats)).  Glucocorticoids 
are often very effective if eosinophilic component. 
   Azathioprine – a purine analog that is immunosuppressive.  Used primarily in dogs and has 
been reported that cats are very sensitive to toxicity.  There may be a lag phase between initiation 
and response; however, newer data suggests that it is not necessarily more than 1 week or so.  In 
dogs, there are a couple of protocols:  2 mg/kg PO q24h x 2-4weeks, then either 1 mg/kg PO 
q24h or 2 mg/kg PO q48h, then 1 mg/kg PO q48h until decide to stop.  It can be used indefinitely 
if patient tolerates.  May induce bone marrow suppression, liver disease, and pancreatitis 
   Chlorambucil – an alkylating agent also used as a chemotherapeutic drug.  Dosages include:  
Dogs: 6 mg/m2 PO q48h for 2-4 weeks then taper or 0.25-0.33 mg/kg PO q72h for 2-4 weeks 
then taper; Cats: 2 mg/cat PO q48h for 2-4 weeks then taper or 2 mg/cat PO q72h for 2-4 weeks 
then taper. Can be myelosuppressive. 
   Cyclosporine A – inhibits T cell function; therefore, may be more effective with lymphocytic 
IBD.  Dose: 5 mg/kg PO q24h.  May be associated with renal and liver toxicity, myelotoxicity, 
and increased infections. 
   Mycophenolate – also a purine analog.  Dosage: Dogs: 10-20 mg/kg PO q12h; Cats: 10 mg/kg 
PO q12h.  Seems to be well tolerated.  Main side effects are GI signs. 
Anti-inflammatories – sulfasalazine, which is salicylate bound to a sulfa antibiotic, is a good 
anti-inflammatory agent for colitis.  The bond prevents metabolism prior to entering the large 
bowel where bacteria cleave the bond releasing the salicylate to act locally.  Sulfasalazine:  20-
30 mg/kg q 8-12 h, 10-25 mg/kg q 8 h for 6 weeks, then taper; 10-20 mg/kg po q 8-24 h for up to 
10 days (cats).  Olsalazine: 10-15 mg/kg q 8-12 h, 5-10 mg/kg q 8 h for 6 weeks, then taper.  
Side-effects may include KCS due to the sulfa drug 
   Omega-3 fatty acids – exert anti-inflammatory effects by substituting into cell membranes 
where metabolism results in cytokines of the odd series.  The dose is based on the amount of 
EPA and DHA in the product not the total amount of omega-3 fatty acids:  300 mg EPA + DHA 
per 10 pounds PO q24h. 
 
Other treatments: Vitamin B12 (cobalamin): patients with small intestinal disease even if not 
SIBO may have systemic B12 deficiency.  With GI disease, oral replacement is not effective; 
therefore, parenteral therapy is required. Treatment includes: 1000 mcg SQ q 2-3 weeks, 
dogs/cats; Cats and dogs <5kg 250 mcg SQ q 7 days for 6 weeks, then q 2 weeks for 6 weeks, 
then q 4 weeks; Dogs 5-15 kg, 500 mcg/injection; Dogs > 15 kg, 1000mcg/injection 
   Motility modifiers – Motility disorders occur with GI disease and modification of abnormal 
motility may help with diarrhea.  These are typically opioids.   Loperamide (Imodium): 0.1 - 0.2 



mg/kg q8 - 12h PO (dog), 0.08 – 0.16 mg/kg q24h PO (cat – cautiously); Diphenoxylate 
(Lomotil): 0.05 – 0.2 mg/kg q8 - 12h PO (dog), 0.05 – 0.1 mg/kg q12h PO 
Anti-emetics – vomiting is often a component of diffuse GI disease and anti-emetics may aid 
with appetite as well as owner compliance to other treatments.  H2 receptor blockers have 
minimal anti-emetic effect and are used more as antacids.  Serotonin antagonists are more potent 
anti-emetics.  Ondansetron (Zofran): 0.5-1 mg/kg PO q12-24h. Dolasetron (Anzemet): 0.5 mg/kg 
SC, PO q24h. Mirtazapine (Remeron): 15 – 30 mg PO q24h (dog), 1.875 – 3.75 mg PO q72h 
(cat) 
 
Neoplasia – typically chronic enteropathy caused by neoplasia is a diffuse neoplastic process 
such as small cell lymphoma.  Differentiation of small cell lymphoma from lymphocytic enteritis 
can be difficult.  In one study, histologic examination and genetic testing (PARR) was not able to 
differentiate these two processes consistently in cats.  Although not reliable, thickening of the 
muscularis layer is seen more often with lymphoma while thickening of the mucosa is seen more 
often with inflammatory bowel disease on ultrasonographic examination. Treatment is similar, 
however.  Usually glucocorticoids are used first to assess response and chlorambucil is added 
depending on response or relapse of clinical signs. 
 



WHEN KIDNEYS K’ANT: CHRONIC KIDNEY DISEASE 
Joe Bartges, DVM, PhD, DACVIM, DACVN 

The University of Georgia, Athens, GA, USA 
 
Overview of the Issue  
 CKD implies irreversible renal failure that remains stable for a period of time, but ultimately progresses. 
Although many things can cause chronic kidney disease, by the time chronic kidney disease is diagnosed the 
cause(s) is/are not present and not treatable.  Kidneys are involved with whole body homeostasis; therefore, CKD 
affects general well-being.  CKD is ultimately progressive.  The cause(s) of progression of CKD is not completely 
known. It is likely that in typical situation, CKD results from repeated insults over time that result in sequential loss 
of nephrons. The compensatory response is an increase in single nephron GFR in the surviving nephrons. This 
results in maintenance of total GFR despite loss of functional renal tissue (renal reserve). There is dilation of the 
afferent arteriole and an increase in intragomerular pressure resulting in increase in GFR and renal blood flow.  
There are trade-offs, however.  The increase in GFR due to increase in renal blood flow and intraglomerular 
pressure increases likelihood of increased protein loss. Increased intraglomerular pressure is transmitted distally. 
There is activation and release of growth factors that promote tubulointerstitial fibrosis and glomerulosclerosis. 
Eventually, these adaptations result in loss of further nephrons and the cycle continues. Over time, renal reserve is 
lost as the threshold of nephron mass loss is surpassed resulting in progression of CKD to end stage 
 
Key Clinical Diagnostic Points  

Clinical signs involve primarily change in water balance: polyuria / polydipsia (PU / PD), gastrointestinal 
signs (vomiting, hyporexia / anorexia, halitosis), and signs of chronic disease (weight loss, loss of body condition, 
unkempt appearance).  Laboratory evaluation may reveal: azotemia, inappropriately dilute urine, 
hyperphosphatemia, metabolic acidosis, hypokalemia, non-regenerative anemia, bacterial UTI, systemic 
hypertension (occurs in 65-80% of patients), proteinuria.   

International Renal Insufficiency Society (IRIS) Staging: The International Renal Insufficiency Society 
(http://www.IRIS-kidney.com) has developed staging system for animals with CKD and treatment based on staging.  
The staging system is designed for use with dogs and cats with CKD.  A diagnosis of CKD is made first and staging is 
accomplished by evaluating. CKD is staged by magnitude of renal dysfunction and further modified (sub-staged) by 
presence or absence of proteinuria and/or hypertension.  Proteinuria ONLY refers to renal proteinuria and not pre-
renal (e.g. hyperglobulinemia) or post-renal (e.g. urinary tract infection, hematuria, etc), and is based on UPC.  
 

Stage Plasma creatinine 
mg/dl 

Comments 

 Dogs Cats  

1 <1.4 <1.6 

Non-azotemic Some other renal abnormality present e.g. inadequate 
concentrating ability without identifiable non-renal cause; abnormal renal 
palpation and/or abnormal renal imaging findings; proteinuria of renal origin; 
abnormal renal biopsy results 

2 1.4 - 2.0 1.6 - 2.8 

Mild renal azotemia [lower end of the range lies within the reference range for 
many labs but the insensitivity of creatinine as a screening test means that 
animals with creatinine values close to the upper limit of normality often have 
excretory failure] Clinical signs usually mild or absent 

3 2.1 - 5.0 2.9 – 5.0 Moderate renal azotaemia Many systemic clinical signs may be present 
4 >5.0 >5.0 Severe renal azotaemia Many extra-renal clinical signs present 

 
UPC value Substage 

Dogs Cats  
<0.2 <0.2 Non-proteinuric (NP) 

0.2 to 0.5 0.2 to 0.4 Borderline proteinuric (BP) 
>0.5 >0.4 Proteinuric (P) 

 



Systolic BP mm Hg Diastolic BP mm Hg Adaptation when breed-specific 
reference range is available * 

Substage 

<150 <95 <10 mm Hg above reference range AP0: Minimal Risk (N) 
150 – 159 95 - 99 10 – 20 mm Hg above reference range AP1: Low Risk (L) 
160 – 179 100 - 119 20 – 40 mm Hg above reference range AP2: Moderate Risk (M) 

= 180 = 120 = 40 mm Hg above reference range AP3: High Risk (H) 
No evidence of end organ damage/complications  No complications (nc)  
Evidence of end organ damage/complications  Complications (c)  
Blood pressure not measured  Risk not determined (RND)  

 
Tests of Renal Function 

Glomerular filtration rate (GFR) can be estimated using both clearance methods and “spot” or single time 
point tests. Renal or plasma clearance of an injected substance (e.g., iohexol, creatinine) is most accurate estimate 
of GFR. It is more sensitive means for detecting early CKD than spot methods of GFR estimation. Determining 
plasma clearance can be a relatively expensive and time-consuming procedure. It is most often performed to 
establish a decrease in GFR when clinical parameters (e.g., poorly concentrated urine) create suspicion for CKD but 
cannot confirm its presence, and to determine dosage regimens for therapeutic agents whose excretion is 
primarily renal in patients with CKD.  Measuring reduction of an injected substance in the blood over time) can be 
used to estimate renal clearance and therefore GFR.  Most common exogenous substances used in veterinary 
medicine for estimation of GFR are iohexol and creatinine.  Other substances and techniques can be used, such as 
inulin, radiolabeled markers, and contrast-enhanced computed tomography (CT). A novel fluorescent tracer has 
been evaluated as a rapid, non-invasive bedside test in dogs. Ultimately, choice in method used depends on 
availability of the injected substance and method of measurement as well as the experience. In some cases, 
estimation of individual kidney GFR (vs. global GFR) is necessary, as is possible with scintigraphy or CT. Iohexol 
clearance and exogenous creatinine clearance give a measure of total GFR; DTPA (a radiolabelled marker) gives 
estimate of total as well as individual kidney GFR. One of the main limitations with clearance methods is need for 
serial, precisely timed blood draws.  An accurate clearance calculation requires as many as 8 post-injection blood 
samples over 6 hours or longer, although reasonable estimates can be obtained with limited sampling (i.e., 2 or 3 
post-injection samples). Timing of these limited sample collections varies depending on the substance used. Some 
studies have found that calculation of plasma clearance based on a single post-injection sample is strongly 
correlated with 3-sample techniques, as long as an estimated volume of distribution can be determined. This is 
especially important in cats, where multiple collections can prove difficult.  Another limitation with plasma 
clearance is the large amount of variability in what is considered to be “normal” in dogs and cats. In one study of 
118 healthy dogs, iohexol clearance ranged from 0.95-4.25 mL/min/kg. In previously published studies in healthy 
dogs and cats, the range for various clearance estimates was as wide as 2.45-6.64 mL/min/kg (dogs) and 2.19-3.49 
mL/min/kg (cats), although most weighted reference intervals were around 3-4 mL/min/kg (dogs) and 2.5-3.5 
mL/min/kg (cats). Therefore, it is difficult to define a normal GFR in a particular animal without a baseline for that 
patient, and it limits ability of plasma clearance to detect early reductions in GFR. Week-to-week and month-to-
month biological variability must also be considered when monitoring plasma clearance in a particular patient. 
Based on the week-to-week variability of iohexol clearance in a cohort of dogs with mild but stable renal disease, a 
subsequent measurement must increase or decrease by up to 20% in order to be 95% confident that a true change 
in clearance has occurred. Interestingly, despite using more measurements, each with its own inherent variability, 
iohexol clearance variability was similar to that for serum creatinine (sCr) in these dogs. In addition to biological 
considerations, analytical considerations in plasma clearance calculations are important. When using a limited 
sampling technique, a correction formula must be applied to correct for the initial distribution phase in order to 
avoid overestimation of the GFR. Correction formulas for both dogs and cats are available when using iohexol. 
Normalization to body weight, surface area, or extracellular volume has been recommended, but it is not clear 
which normalization technique should be used in dogs and cats.  
 In patients with CKD1 disease, azotemia is not present and a spot test such as urine specific gravity (USG) 
may not reflect renal function because it is influenced by non-renal factors.   Most adult cats have a USG > 1.035 
regardless of time of day whereas adult dogs have variable USG throughout the day.  Persistently dilute USG may 
indicate loss of renal function but other non-renal diseases (e.g. hyperadrenocorticism, diabetes, mellitus, 



hyperthyroidism, etc) must be ruled out first. Other biomarkers are being evaluated.  Symmetric dimethylarginine 
(SDMA) test is now provided on all biochemical panel testing through IDEXX Laboratories: 
https://www.idexx.com/corporate/home.html. SDMA is a small molecule that originates from hydrolysis of 
methylated proteins. This molecule has shown great promise as an endogenous marker of GFR as it appears to be 
exclusively eliminated by glomerular filtration, and significant extra-renal influences on its production and 
elimination have not yet been identified. It is stable in whole blood, serum, and plasma at 4oC and room 
temperature for up to 7 days, and it is not altered with freezing in serum or plasma. In dogs with rapidly 
progressing CKD, SDMA correlated strongly with GFR estimated using iohexol clearance. Notably, when using 
reference intervals, SDMA identified a decrease in GFR earlier than sCr, however, when both were trended over 
time, no major differences in identification of declining GFR were noted. SDMA changed approximately 9 months 
earlier than sCr.  These results support that trending of sCr is necessary for sensitive detection of decreasing GFR 
and that SDMA might be a useful adjunct to sCr in identification of renal disease, particularly given the tendency to 
classify a dog as azotemic or not based on a reference interval.  SDMA is not influenced by muscle mass, but any 
non-renal change in GFR will impact it.  For example, with dehydration there is a decrease in GFR and therefore 
SDMA will also be influenced. It might prove especially useful in the initial diagnosis of CKD in those patients for 
which sCr will not provide a reliable estimate of GFR. In cats with CKD, SDMA correlates with sCr. While data 
suggest that SDMA might increase beyond its reference interval before sCr in cats and that a higher 
SDMA:creatinine ratio might indicate a worse prognosis. Similar to dogs, it is not influenced by lean body mass; 
however, non-renal factors affecting GFR will impact SDMA. SDMA changed approximately 17 months earlier than 
sCr. 
 
Management of CKD.  

The goal of management is to minimize excesses and deficits induced by CKD in order to improve quality 
and quantity of patient’s life 
NUTRITION. The goal of nutritional support is to maintain optimal body condition and lean muscle mass.  Anorexia 
and nausea occur commonly with CKD.  Treatment involves feeding a highly palatable diet, modifying feeding 
patterns, and treating uremic gastroenteritis.  Treatment of uremic gastroenteritis involves decreasing dietary 
protein (stimulates gastric acid production), decreasing gastric acidity with H2 blockers, proton pump inhibitors, 
and/or sucralfate.  Mirtazoamine, a noradrenergic and serotonergic antidepressant stimulates appetite and is an 
anti-emetic.  Maropitant is a neurokinin-1 (NK-1) antagonist that is used for motion sickness and is an anti-emetic.  
Capromorelin is a growth hormone secretagogue that stimulates appetite in dogs. If necessary feeding tubes may 
be used to facilitate nutritional and fluid support and provides a means to administer medications.  One theory of 
progression of CKD involves intraglomerular hypertension in the remaining nephrons.  This is beneficial in that it 
keeps GFR up; however, the intraglomerular hypertension may ultimately result in loss of surviving nephrons and 
progression.  Feeding diets or administering omega-3 fatty acids has been shown to be beneficial in dogs by 
reducing intraglomerular hypertension and inflammation. An omega-6 to omega-3 fatty acid ratio of 3:1 to 5:1 
appears to be a reasonable intake and is present in many renal failure diets. Other treatments such as a medicinal 
rhubarb extract (Rubenal) and a proprietary mixture of amino acids and peptides (RenAvast, AminAvast) have not 
been shown to be beneficial. 
ELECTROLYTES. Hypokalemia may occur especially in cats due to anorexia, excessive losses, transcellular shift due 
to metabolic acidosis, and activation of the renin-angiotensin-aldosterone system.  Clinical signs include 
polymyopathy, worsening of renal failure, and anorexia.  Treatment is aimed at maintaining the serum potassium 
concentration in the mid to upper half of the reference range.  Potassium may be added to IV or SQ fluids or 
supplemented orally using potassium gluconate or potassium citrate. Potassium citrate provides alkalinization as 
well as potassium.  Changes in serum sodium concentration occur rarely; however, sodium retention occurs with 
CKD and may result in expansion of extracellular fluid volume and hypertension.  There is one study of cats with 
CKD that documented worsening azotemia with increased dietary sodium intake; however, other studies have not 
shown this and dietary sodium has not been shown to be correlated with hypertension. 
PH OF BLOOD (ACID-BASE STATUS). Metabolic acidosis occurs commonly with CKD because of retention of organic 
acids, decreased renal ability to regenerate and reclaim bicarbonate, decreased ammoniagenesis (ammonia is a 
buffer and is renally excreted with acid), and generation of acids from catabolism. Treatment involves feeding a 
diet that is low protein = as dietary protein is a main source of organic acids and alkalinizing (most contain 
potassium citrate).   



PROTEINURIA. Proteinuria is not just a marker of glomerular disease but is also associated with progression of CKD 
as it stimulates renal fibrosis and activates inflammation.  Treatment is indicated with IRIS CKD stage 1 and UPC > 
1.0 to 2.0 and IRIS CKD stages 2-4 when UPC > 0.4 in cats and 0.5 in dogs.  Treatment involves feeding a renal diet, 
administering an ACE-I and/or ARB, and omega-3 fatty acids. 
HYDRATION. Polyuria due to CKD is offset by compensatory polydipsia but dehydration may occur if this is 
inadequate.  Provide clean and fresh water daily.  Supplemental SQ fluids may be administered if needed, which 
appears to be more common in cats than in dogs.  In a hospital situation, IV fluids should be administered.   
RETENTION OF WASTES. Elimination of wastes particularly nitrogen-containing compounds is an important 
function of the kidneys.  Reduction of dietary protein seems logical but results of studies are contradictory as to 
whether dietary protein restriction alters progression of CKD.  Dietary protein restriction may be associated with:  
decreased azotemia, decreased hyperphosphatemia, decreased metabolic acidosis, and decreased gastric acid 
secreation.  Three studies, two in cats and one in dogs, of spontaneously occurring CKD, demonstrated a beneficial 
effect from feeding a renal failure diet when compared with feeding a maintenance diet.  Level of dietary protein 
found in renal failure diets is adequate for maintenance of adult animals is not likely to be associated with protein 
malnutrition 
Prebiotics: Feeding diets that contain soluble fiber may redistribute a small amount of nitrogen into the gut for 
elimination thus decreasing the amount required by the kidneys to eliminate (“nitrogen trapping”) 
Probiotics: involve administering live bacteria.  One formulation, Azodyl, is marketed as “enteric dialysis”.  In one 
study of cats with CKD, there was no benefit and administration of Azodyl was not associated with decreasing the 
degree of azotemia. 
OTHER RENAL INSULTS – AVOID. Dehydration may precipitate an acute renal failure episode making the chronic 
kidney disease worse. Certain situations and drugs may be directly nephrotoxic or may worsen renal failure 
including: aminoglycosides, urinary acidifiers, catabolic drugs (e.g. immunosuppressive drugs), and non-steroidal 
anti-inflammatory drugs, and UTI.  NSAIDs may be nephrotoxic if given in high enough dose but at low doses may 
be beneficial in CKD by decreasing inflammation while maintaining renal vasodilation. 
NEUROENDOCRINE FUNCTION. There are 3 neuroendocrine changes occurring with CKD, renal secondary 
hyperparathyroidism, hypoproliferative anemia, and systemic arterial hypertension. 
Mineral and bone disorder in CKD (MBDCKD) MBDCKD occurs, in part, because of phosphorous retention and 
decreased calcitriol (vitamin D3) metabolism by the failing kidneys. Hyperphosphatemia may result in renal 
mineralization and loss of nephrons. Hyperphosphatemia is associated with progression of chronic kidney disease 
and of shortened survival.  Treatment is decrease serum phosphorous concentration to normal.  Serum 
phosphorous concentration may be decreased by: feeding a low phosphorous diet, administering phosphate 
binders with food (e.g. aluminum hydroxide, calcium acetate, sevelamer hydrochloride, lanthanum carbonate, or 
chitosan + calcium carbonate), and/or administering vitamin D. When administering vitamin D, dietary 
phosphorous should be restricted and serum phosphorous concentration should be normalized because of risk of 
hypercalcemia and increasing calcium x phosphorous solubility product.  To date, only dogs in stage III or IV IRIS 
benefit from calcitriol therapy; however, no study has documented benefit of vitamin D in cats with any stage. 
Hypoproliferative anemia.  Normocytic, normochromic non-regenerative anemia occurs in many animals with 
chronic kidney disease. It may induce progression of disease due to decreased blood flow, stagnation of blood, 
oxidative stress, decreased oxygen diffusion, and induction of fibrosis.  Causes of anemia include decreased 
erythropoietin production, nutritional imbalances, and blood loss due to uremic gastroenteritis.  Treatment 
includes maintaining a good nutritional status, minimizing GI blood low, and stimulating red blood cell production.  
While anabolic steroids have been used, they are associated with heptatoxicity.  Recombinant human 
erythropoietin (rHuEPO) and its synthetic analog darbepoetin have been used successfully in dogs and cats with 
chronic kidney disease that are severely anemic. Many patients receiving rHuEPO feel better even if their anemia 
does not improve. Darbepoetin may be associated with fewer incidence of antibody production and is 
administered weekly and is the hormone replacement of choice. Darbepoietin should be started when even mild 
anemia is present with the goal of hormone replacement therapy being a PCV of 35-40%.  Supplemental iron 
dextran should be given. 
Systemic arterial hypertension (SAH). SAH occurs commonly and is due, in part, to activation of RAAS, activation of 
sympathetic nervous system, increased ADH due to hypovolemia.  End-target organ damage due to SAH include 
eyes (retinal hemorrhage and detachment, blindness), kidneys (proteinuria, progression), heart (left ventricular 
hypertrophy), and brain (encephalopathy, seizures, death).  The greater the degree of SAH the higher the 



likelihood of hypertensive-related complications.  The goal of treatment is a systolic blood pressure (sBP) < 150 
mmHg.  Treatment involves feeding a renal diet and administering anti-hypertensive drugs.  Calcium channel 
blockers are most effective and lower sBP by an average of 50 mmHg.  ACE-I are less effective and lower sBP by an 
average of 10 mmHg but are more effective for treating proteinuria.  Benazapril does not slow progression in 
animals with CKD unless UPC is > 1.  Angiotensin receptor blockers (ARB) may be used alone or in conjunction with 
an ACE-I and/or CCB. 
OTHER POTENTIAL TREATMENTS.  Renal transplantation has had success in cats and dogs but more so in cats.  In 
one study, 50% survival time was over 500 days.  Intermittent hemodialysis may be performed in patients with IRIS 
CKD stage 4 disease.  Mesenchymal stem cells (MSCs) have been proposed as a novel treatment option for the 
management of CKD although there are no conclusive data.   
 
Serial monitoring.   

Chronic kidney disease is progressive and thus a dynamic disease. Serial monitoring of body condition, 
body weight, thoracic auscultation, blood pressure, CBC and serum biochemical profile, urinalysis, and urine 
culture are necessary to adjust treatment.  Dietary modification can offset many deficiencies and excesses that 
occur with chronic kidney disease. Dietary modification includes more than just dietary protein restriction as renal 
failure diets are more calorically dense, may contain omega-3 fatty acids, may contain soluble fiber, low 
phosphorous, low sodium, potassium replete, alkalinizing, and water soluble vitamin replete 
 
Management of IRIS CKD stage 1 patients 

Most publications discuss management of IRIS CKD2-4, where therapy has been shown to improve 
survival and quality of life in dogs and cats.  There is minimal information on prognosis and management of 
patients diagnosed with IRIS CKD1, and most information applies to patients with proteinuric CKD1 disease. 
 
PROTEINURIC PATIENTS 

Overt glomerular proteinuria occurs more commonly in dogs than in cats and is defined as a urine protein 
creatinine ratio (UPC) > 2.0 that is renal in origin.  Approximately 50% of dogs with glomerular proteinuria have an 
immune-mediated disease either as a primary process or secondary to chronic antigenic stimulation (e.g. 
infections, inflammatory, or neoplastic disease).  Treatment involves achieving a diagnosis of the underlying cause, 
if possible, and treating it, if possible.  Other treatment involves feeding a protein restricted diet (therapeutic renal 
diet), giving omega-3 fatty acids (300 mg of sum of EPA (eicosapentaenoic acid) and DHA (docosahexaenoic acid) 
per 10 pounds of body weight per day), and pharmacologic agents that inhibit the renin-angiotensin-aldosterone 
system (RAAS).  Conventionally, an angiotensin converting enzyme inhibitor (ACEI) is often used and has the most, 
albeit, limited data.  Enalapril has been evaluated in dogs with glomerular proteinuria and was shown to decrease 
the degree of proteinuria and increase the serum albumin concentration.  Benazepril is often used instead of 
Enalapril; however, there is one study in dogs comparing Enalapril with benazepril in dogs with CKD and 
proteinuria and Enalapril gave a more sustained anti-proteinuric effect over 5 months. Angiotensin receptor 
blockers (ARB) may be used in combination with or instead of ACEI although there is minimal information 
available.  In human beings, use of an ACEI with an ARB provides better proteinuria lowering response than either 
alone.  This has not been evaluated in dogs.  While Losartan is the oldest of the ARBs, newer ARBs, such as 
Telmisartan and Irbesartan, have more selectivity for the angiotensin receptor and may have a greater effect.  
With any RAAS inhibitor potential adverse events include azotemia, hyperkalemia, and GI disturbances.  ACEI are 
usually administered every 12 hours while ARB are usually administered every 24 hours. Dogs with glomerular 
proteinuria are often administered drugs that inhibit platelet aggregation (e.g. aspirin or clopidogrel).  In dogs with 
a diagnosis of an immune mediated disease by renal biopsy, in dogs with suspected immune-mediated 
glomerulonephritis, or in dogs that do not respond well to conventional therapy, immunosuppression should be 
undertaken.  Which imusuppressive drug is best is not known.  None have been shown to be effective in controlled 
studies, although there are sporadic case reports of response.  Studies in dogs have shown that in most cases of 
proteinuria, glucocorticoid administration is not beneficial and is often associated with a worsening of the 
proteinuria.  Glucocorticoids appear to promote glomerulosclerosis and intraglomerular hypertension.  Therefore, 
glucocorticoids are not recommended unless the proteinuria is secondary to glucocorticoid-responsive systemic 
disease.  Often glucocorticoids are given with severe glomerular proteinuria in order to achieve quicker control 
while other imunsuppressive drugs are initiated. Cyclosporine was not found to be effective in dogs with idiopathic 



GN in a controlled, blinded study.  Other immunosuppressive drugs that may show benefit, but that have not been 
evaluated in placebo-controlled, blinded studies are azathioprine (2 mg/kg PO q24h x 2 weeks, then 1 mg/kg PO 
q24h, then 1 mg/kg PO q48h), cyclophosphamide (50 mg/m2 PO q48h), and chlorambucil (2-6 mg/m2 PO q24-
48h).  The most promising is mycophenolate (20 mg/kg PO q12h for 3-4 weeks, then 10 mg/kg PO q12h). The 
decision to use immunosuppressive therapy should be based on the likelihood of an immune-mediated cause of 
proteinuria, the patient’s overall condition, and the ability to monitor the patient. Consider diuretics to decrease 
sodium retention and edema/ascites.  In human beings with nephrotic syndrome, diuretics are often used to 
decrease ascites/edema.  Commonly a combination of a loop diuretic (such as furosemide) and a thiazide diuretic 
(such as hydrochlorothiazide) are used.  Furosemide is often used in veterinary medicine to decrease fluid 
retention and should be considered in dogs or cats that have nephrotic syndrome.  Combination diuretic therapy 
may be considered in animals that are refractory to single agent therapy. 
 
NONPROTEINURIC PATIENTS 

Management of patients with CKD1 without proteinuria is less clear.  A decrease in renal function without 
a progressive underlying disease may not warrant intervention.  At present there is no means of predicting 
progression of CKD1 disease other than monitoring trends and/or identifying and treating the underlying cause if 
possible.  Dogs and cats with congenital renal disease may or may not have progressive disease.  For example, dogs 
with unilateral renal agenesis may not experience progressive CKD if the solitary kidney is otherwise structurally 
and functionally normal.  On the other hand, patients with unilateral renal lymphoma often develop it in both 
kidneys and so CKD is progressive.  Dogs and cats with Fanconi syndrome are often diagnosed as CKD1; however, 
this is usually progressive disease.  The question is in patients without identifiable specific diseases does a 
diagnosis of CKD1 warrant intervention?  There are 3 studies in dogs and 2 studies in cats that have been 
published.  In a study of 210 client-owned dogs with normal creatinine concentrations, 18 dogs had an increased 
SDMA at baseline or during a 6 month crossover dietary study.  Feeding a heat processed dry food containing fruits 
and vegetables, egg protein, wet chicken meat, lipoic acid, α-tocopherol, vitamin C, carnitine, and omega-3 fatty 
acids compared with a control was associated with a decrease in SDMA in 8 of 9 dogs compared with 4 of 9 dogs 
when consuming the control diet. A study of 81 geriatric research dogs were compared with 30 mature adult 
research dogs consuming a control diet and 2 foods that were similar to the aforementioned diet; however, one of 
the test diets contained additional fruits and vegetables and egg protein and did not contain corn gluten meal.(9) 
The geriatric dogs had lower GFR than the mature dogs.  GFR increased and SDMA decreased in geriatric dogs 
when fed the test foods; however, the effect was greater in the geriatric dogs eating the second test diet.  None of 
the dogs had GFR or SDMA values outside of the normal range, however.  A longitudinal study of 36 client-owned 
dogs with CKD1 diagnosed by having abnormal kidneys, dilute urine of renal origin, proteinuria of renal origin, or 
combinations evaluated the influence of consuming a therapeutic renal diet over a 3 to 12 month period.  Of the 
36 dogs, 20 had dilute urine, 6 had persistent proteinuria, and 10 had both; 50% had an elevated SDMA at 
baseline.  Serum creatinine, BUN, and SDMA decreased from baseline to 3 months and remained decreased from 
baseline in the 20 dogs that completed the 12 month study.  Proteinuria was reduced in 12 of 16 dogs with 
proteinuria.  Thirty-two geriatric research cats were fed two diets containing low phosphorous and protein with 
added omega-3 fatty acids, and L-carnitine; the second test diet contained median chain triglycerides. Over a 6 
month feeding period, SDMA decreased slightly, but not significantly and GFR increased in cats fed the second test 
diet but decreased in the cats fed the first test diet; however, results were not significantly different from baseline. 
A study of client-owned cats has also been published. Cats consuming owner’s choice foods showed significant 
increase in SDMA at 3 and 6 nonths whereas in cats consuming a test diet (described above), SDMA did not 
change.  During the study 23 cats had an increased SDMA including 17 cats in the owner’s choice food group and 6 
in the test diet group.  In the 6 cats fed the test food, SDMA decreased or remained stable in 4 cats, and increased 
in 2 cats, whereas in the 17 cats in the owner’s choice food group, SDMA increased in 13 cats and decreased or 
remained stable in 4 cats. Results of these studies suggest that nutritional intervention may be beneficial in some 
older dogs and cats with CKD1 and that SDMA is a useful biomarker; however, there is variability in SDMA and 
trends in changes in SDMA may be more important in managing patients with CKD. 
 
 
 
 



Drugs used to managed dogs and cats with CKD 
Class Drug Dosage for dogs (D) or cats (C) 

H2 blocker Famotidine D, C: 1-2 mg/kg PO q12h 
 Ranitidine D, C: 1-2 mg/kg PO q12h 
Gastroprotectant Sucralfate D: 0.5-1 gm PO q8-12h; C: 0.25-0.5 gm PO q8-12h 
Proton pump inhibitor Omeprazole D, C: 0.7-2 mg/kg PO q12-24hr 
 Esomeprazole D, C: 0.7 mg/kg PO q12-24hr 
Serotonin antagonist Mirtazapine D: 15-30 mg PO q24h;  

C: 1.875-3.75 mg PO q72h- can give q48h with CKD 
 Ondansetron D, C:  

1) 0.5 mg/kg IV; then 0.5 mg/kg/hr constant rate infusion 
2) 0.1-0.2 mg/kg IV slowly q6-12h prn 
3) 0.5-1 mg/kg PO q12-24h 

 Dolasetron D, C: 0.6-1 mg/ kg PO, IV q12-24h 
NK-1 inhibitor Maropitant D, C: 2-4 mg/kg PO q24h 
PGE2 analogue Misoprostol D: 2-7.5 mcg/kg PO q8-12hr; C: 5 mcg/kg PO q8hr 
Medicine rhubarb Rubenal D: < 3kg: 37.5  mg; 3-6kg: 150 mg: 6-12kg: 150 mg; 13-25kg: 300mg; 26-45kg: 

600mg; >45kg: 900 mg PO q12h 
C: <2kg: 37.5mg; >3kg: 75mg PO q12h 

Amino acids / peptides RenAvast, AminAvast C: 1 capsule with food 
Potassium Potassium citrate D, C: initial: 75 mg/kg PO q12h 
Probiotics  Azodyl D, C: < 2.5kg: 1 capsule PO q24h; 2.5-4.5 kg: 1 capsule PO q12h; > 4.5kg: 2 capsules 

PO in AM and 1 capsule PO in PM with food 
 Visbiome D, C: 100 billion organisms/kg q24h 
Phosphate binder Aluminum hydroxide D, C: 15-45 mg/kg PO q12h with food 
 Calcium acetate D, C: 60-90 mg/kg PO q12h with food 
 Sevelamer hydrochloride D, C: 400-1600 mg PO q12h with food 
 Lanthanum carbonate D: 5-20 mg/kg PO q12h 

C: 1 ml (1 pump) PO q12h (Renalzin) 
 Chitosan + calcium carbonate D, C: 1 g/kg PO q12h 

3-5kg: 1 scoop; 10kg: 2 scoops; 15kg: 3 scoops; 20kg: 4 scoops PO q12h (Ipakitine) 
Vitamin D Calcitriol D, C: initial:2-2.5 ng/kg PO q24h; maximum: 5 ng/kg PO q24h 

Alternatively, 9-12 ng/kg PO q3.5d 
Erythropoietin Erythropoietin D, C: 100 ug/kg SQ 3X/week initially 
 Darbepoetin D, C: 1.5-1.0  ug/kg SQ 1X/week initially 
Calcium channel blocker Amlodipine D: 0.1-0.4 mg/kg PO q24h; C: 0.625-1.25 mg PO q24h 
ACE-I Enalapril D, C: 0.25 mg/kg PO q12h initially 
 Benazepril D, C: 0.25 mg/kg PO q12h initially 
Angiotensin receptor blocker Losartan 

Azilsartan  
Irbesartan 
Telmisartan 
Valsartan 

D, C: 1 mg/kg PO q12h  
D: 0.1-1.0 mg/kg PO q12h  
D: 5 mg/kg q12-24h  
D, C: 1 mg/kg PO q24h  
D: 80-160 mg PO q24h  

Aldosterone receptor blocker Spironolactone D, C: 1-4 mg/kg PO q12h-24h 
 
Summary including KEY “TAKE HOME” POINTS 
1. CKD occurs commonly and is progressive over some length of time in dogs and cats 
2. Early diagnosis may aid in early intervention with potential of slowing progression 
3. Treatment is aimed at correcting excesses and deficiencies induced by CKD including nutrition,, electrolytes, 

acid-base, proteinuria, hydration, and neuroendocrine imbalances 
4. Serial monitoring is vital to successful management of patients with CKD 
 
Summary  

CKD implies irreversible renal failure that remains stable for a period of time, but ultimately progresses. 
Although many things can cause chronic kidney disease, by the time chronic kidney disease is diagnosed the 
cause(s) is/are not present and not treatable.  Treatment is aimed at correcting excesses and deficiencies induced 
by CKD including nutrition, electrolytes, acid-base, proteinuria, hydration, and neuroendocrine imbalances. Serial 
monitoring is important and aids in altering treatment in order to maximize response. 
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NOTE: The majority of these notes is based primarily on a very good, scientifically sound review article1 
and not on a more popular opinion-based article.2 
 
Veterinarians, veterinary technicians, and the general public are inundated with information, some 
accurate and some not, on pet nutrition.  Put in “dog nutrition” or “cat nutrition” in Google, and you get 
13- 17,000,000 hits.  Add to this, articles and books in print, advice from neighbors and store employees, 
and commercials on TV and in print, and the information is overwhelming.  Discussing pet nutrition is 
sometimes akin to discussing religion or politics; people are passionate about their beliefs.  There are 
many “fallacies and facts” that could be discussed; however, I will focus only on a few. 
 
Despite advances in pet nutrition, one of the more popular ‘conspiracy theories’ is that pet food 
companies are poisoning pets.  It makes no sense from a business perspective for a business to produce a 
product that would be detrimental to its consumers.  Unfortunately, pet food toxicities and imbalances 
have and continue to make the news.  Recalls for bacterial and aflatoxin contamination as well as vitamin-
mineral imbalances such as thiamine deficiency and vitamin D excess exist, which heightens unease 
amongst pet owners.  Distrust in veterinarians and veterinary health professionals results in owners 
acquiring information from other and often less knowledgeable sources.  The perception is that 
veterinarians are loyal to larger companies because they make money on selling their food, are provided 
perks by these companies, and that nutritional education was provided by representatives of large 
companies.  Unfortunately, some of this is not incorrect. 
 
DIET-ASSOCIATED DCM 
INTRODUCTION 
 In July 2018, the FDA issued a statement relating dilated cardiomyopathy (DCM) in dogs to 
consumption of certain diets that have pulse ingredients and potatoes as main ingredients.  Pulse 
ingredients are a subset of legumes harvested as a dry crop with low concentrations of lipid.  They are fine 
powders created from fractions of peas, lentils dry beans, and chickpeas, and made without the use of 
processing aids or chemical compounds.3 They are used in food and feed-grade products and are 
marketed as offering natural solutions to increase the nutritional value of foods without altering flavor, 
aroma and color properties, and they have been used as ingredients in dog food for their protein and fiber 
for over 20 years.4   

The FDA release stated:  
 “We are concerned about reports of canine heart disease, known as 
dilated cardiomyopathy (DCM), in dogs that ate certain pet foods containing 
peas, lentils, other legumes or potatoes as their main ingredients. These reports 
are highly unusual as they are occurring in breeds not typically genetically 
prone to the disease,” said Martine Hartogensis, D.V.M., deputy director of the 
FDA’s Center for Veterinary Medicine’s Office of Surveillance and Compliance. 
“The FDA is investigating the potential link between DCM and these 
foods. We encourage pet owners and veterinarians to report DCM cases in 
dogs who are not predisposed to the disease.” – FDA, July 2018 

The media attention this received resulted in what could be described as widespread panic (with respect 
to Athens’ own rock band) and denouncing of all grain-free diets.  The original concern was presumed to 
be DCM occurring secondary to low circulating taurine concentrations as had been found previously.5,6  
This was, in part, based on the relationship of low circulating taurine with dilated cardiomyopathy in 
cats,7,8 and in part from the fact that pulses are generally high in lysine and low in methionine. The result 
of this speculation was an increased need for dietary taurine or its precursor methionine due to higher 
gastrointestinal fermentation of taurine and thus greater fecal excretion with higher dietary fiber 
intake.9,10  Whether this has any link to dietary pulses or inclusion of pulses in grain-free dog food has not 
been proven.  In one 24-week study evaluating graded concentrations of soybean meal up to 17% (as-fed 
basis) in dog foods, nutrient status of dogs was unaffected;11 however, in another study, inclusion of more 
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than 15% soybean meal (dry-matter basis) decreased crude protein digestibililty.12  It is possible, that 
some dog foods exceed this at levels (more than 40%) resulting in taurine and/or methionine deficiency; 
however, these high levels have not been investigated.  As dogs often are fed a single diet for extended 
periods of time, consumption of a diet that is marginally replete or deficient in one or more nutrients due 
to formulation may result in clinical disease over time.   

Keep in mind that nutrient profiles established by the Association of American Feed Control 
Officials (AAFCO) are above known minimal requirements often using purified diets as found in 
publications by the National Research Council (NRC), but still represent minimal nutritional 
requirements that pet food companies must meet in order a diet to be considered “complete and 
balanced” and “providing adequate nutrition when fed as the sole source of nutrition” to dogs or cats in 
one or more life stages.  Also, feeding trials are relatively short when compared to the length of time a dog 
may consume a diet.  For example, an adult dog feeding trial lasts 6 months and requires minimal 
evaluations.  Furthermore, the lead product in a family line of products may undergo feed trial testing; 
however, the other products in the family as long as they are not substantially different from the lead 
product may carry a feeding trial nutritional adequacy claim but would not have actually been through an 
AAFCO feeding trial.  Thus, an AAFCO feeding trial nutritional adequacy claim would not likely detect 
marginal deficiencies (or toxicities). 
  
DILATED CARDIOMYOPATHY AND LINK TO TAURINE DEFICIENCY 
 Dilated cardiomyopathy is a disease characterized by increased chamber diameter and possible 
arrhythmias as well as sudden death.  Development appears to be slow and clinical signs may be non-
existent during development, progressing to lethargy, anorexia, respiratory effort, cyanosis, and syncope, 
and possibly congestive failure (ascites, pleural effusion, or pulmonary edema) and death, which may be 
the only clinical sign.  There is a predisposition in certain breeds, primarily larger breeds of dogs, and 
there are known genetic mutations in some dog breeds.  Doberman pinschers, Boxers, Great Danes, 
Newfoundlands, Irish Woflhounds, English and American Cocker Spaniels, Golden Retrievers, and 
Portuguese Water Dogs have a high prevalence. When dogs who are not known to be genetically 
predisposed are diagnosed then diet and physiology or other factors are thought to be associated with the 
disease. 
 The first link between taurine deficiency and DCM was demonstrated in cats, which was shown to 
be reversible with supplementation.8  In dogs, DCM diagnoses related to low whole blood taurine 
concentrations have been reported in Cocker Spaniels, Dalmatians, Boxers, Newfoundlands, Portuguese 
Water Dogs, English Setters, Alaskan Malamutes, and Scottish Terriers.5,6,13-16  Supplementation with 
taurine improved cardiac function.  Interestingly, when compared with cats, dogs can endogenously 
synthesis taurine from methionine and cysteine.1 
 
 
 
 
 
 



 
 
These studies do not establish that decreased taurine intake is the mechanism for development of DCM.  
Dietary supply of precursor AAs necessary for taurine synthesis (i.e., methionine and cysteine), metabolic 
intermediates, and cofactors (such as methyl donors) cannot be ruled out as factors that contribute to the 
susceptibility of dogs to developing genetic and diet-related DCM. When DCM is diet-related, the 
formulation and the provision of all nutrients, including indispensable AAs, to facilitate optimum health 
and wellbeing of dogs should be considered. 
 The FDA report suggests canine DCM in dogs that are not genetically predisposed is related to 
consumption of legumes; however, this is at present unproven.  Dogs have no minimum or maximum 
requirement for ingredients and ingredients provide nutrients, which do have such requirements.  Thus, 
animals have nutrient requirements and not ingredient requirements.  In diets that have nutrient deficits, 
imbalances, or exceed maximums, the final nutrient composition of the diet, not the ingredients, should 
be critiqued. In addition, animal nutritionists should consider that the nutrient concentration of 
ingredients can vary, nutrient availability is not 100%, and diets formulated to marginally meet 
requirements could actually be deficient. 
 Taurine is a dispensable and not essential amino acid in dogs and is synthesized from methionine 
and cysteine (see figure above).  Taurine is a beta-sulfonic amino acid and is not incorporated into 
proteins.  It is used as a mediator for various biological processes and is the most abundant intracellular 
amino acid.  In the heart, taurine represents @ 60% of the total free amino acid pool.  This may explain 
the association of taurine deficiency with DCM.  Taurine may contribute to the reabsorption of calcium by 
the sarcoplasmic reticulum and increase the sensitivity of the myofilaments to calcium.17 Thus, low dietary 
taurine intake and/or reduced synthesis of taurine from methionine and cysteine can deplete calcium 
pools in the cardiac cells and impede proper contraction of the cardiac muscle tissue, resulting in DCM in 
dogs.   
 There are no recommendations on minimum dietary concentrations of taurine for dogs reported 
by the NRC or AAFCO for dogs. The lack of regulation on minimum taurine concentrations in commercial 
dog foods suggests that endogenous synthesis of taurine can meet the metabolic needs in all dogs and at 
all life stages. This assumption may not be accurate as studies have determined that synthesis of taurine is 
related to the size of dog. 18  Thus, larger dogs may be at higher risk for intracellular taurine depletion. 
Additionally, lower blood taurine concentrations in rats in humans is associated with obesity, and nearly 
half of the dogs in North America are overweight or obese.19  Obese dogs may have an increased 



requirement for sulfur containing amino acids necessary for endogenous taurine synthesis.  Age and 
gender may also play a role and it has been shown that male rats have higher cysteine sulfonate 
decarboxylase activity, the enzyme responsible for taurine synthesis, and kittens have higher activity of 
this enzyme compared with young adult cats; this has not been evaluated in dogs.  Overall, these studies 
suggest that, despite some capacity for endogenous synthesis, physiological need of taurine can be heavily 
dependent on breed, age, sex, and physiological status. These physiological factors could help us to predict 
the risk for developing DCM when genotypic and environmental factors, such as diet, are simultaneously 
considered to ensure that dogs maintain adequate concentrations of taurine and other sulfur amino acids. 
 Whole blood samples, and not plasma samples, should be used to assess circulating taurine 
concentrations. In plasma, free taurine concentrations are much lower compared with intracellular 
taurine. This suggests that the plasma pool is not representative of taurine in other pools. In platelets, 
taurine concentration is high and is considered a marker of taurine status. Taurine concentration in 
platelets is captured when whole blood is analyzed. However, platelet count may vary and affect whole 
blood taurine concentration.  Thus, whole blood taurine concentration likely does not totally reflect 
intracellular, particularly cardiac myocyte, concentrations.  
 Given that there are no recommendations for the minimum concentration of taurine in dog food, 
the concentration of taurine in dog foods can vary substantially depending on the ingredients used. 
Taurine is very low in plant-based ingredients but is higher in some algae and fungi species and is found 
ubiquitously in animal tissues, especially in the heart, brain, and white blood cells.  Animal by-product is 
actually high in taurine relative to other sources.  Many grain-free and/or legume-based dog foods limit 
use of animal by-products.  In the context of providing adequate and preventive nutrition, dog foods 
should include organ meat or animal byproducts or be fortified with taurine and/or its precursors 
(methionine and/or cysteine) to ensure the delivery of sufficient levels of taurine. 
 Dietary fiber has been shown to affect the taurine status in dogs. For example, commercial diets 
formulated with lamb meal and rice bran were shown to cause taurine deficiency in part because of low 
bioavailable cysteine from lamb meal and possibly more importantly due to the effects of rice bran fiber 
on gastrointestinal metabolism of taurine.20,21  It has been hypothesized that high-fiber diets can increase 
susceptibility to taurine deficiency by 2 mechanisms of action linked to obligatory bile acid conjugation 
with taurine in dogs and reliance on enterohepatic circulation for the reabsorption of bile acids and 
taurine. First, high-fiber diets may increase fecal output and losses of taurine-conjugated bile. This would 
require higher synthesis rates of bile in the liver, and consequently, higher utilization of taurine.22 Second, 
high consumption of fermentable fibers may increase the abundance of microbial populations that 
degrade taurine in the intestinal lumen. Either alone or together, increased excretion or degradation of 
taurine from high-fiber diets may decrease enterohepatic circulation and recycling of taurine. Given that 
taurine is the only amino acid used for bile acid conjugation in dogs, over time, high-fiber diets could 
increase the risk of taurine insufficiency in dogs and lead to DCM. Dog foods with high concentrations of 
dietary fiber should be accompanied by higher supplies of taurine or sulfur AAs for endogenous taurine 
synthesis. Overall, the digestibility and bioavailability of taurine in ingredients used and the effect of other 
nutrients in taurine metabolism should be considered to avoid taurine deficiency and the development of 
DCM. 
 Although taurine is considered a dispensable amino acid in dogs, endogenous taurine synthesis 
requires an adequate supply of bioavailable sulfur AA precursors cysteine or methionine (Figure). Thus, 
providing marginal concentrations of these 2 sulfur amino acids, or providing sources with lower 
bioavailability, could increase the risk of taurine deficiency and facilitate the development of DCM. 
Contrary to taurine, methionine cannot be synthesized endogenously in dogs. Therefore, dogs depend on 
the provision of dietary methionine to meet daily sulfur amino acid requirements, which includes 
production of taurine. From an ingredient perspective, methionine and lysine are usually the first or 
second limiting amino acids in dog diets formulated with soybean meal and rendered meats. In addition, 
methionine is particularly susceptible to damage, and subsequent reduction in bioavailability, secondary 
to heat processing.  
 Just as understanding the inherent nutritional characteristics and the interaction between 
ingredients is important for preventing nutritional imbalances in pet foods, the effects of processing on 
these factors are equally important. Raw cereals and legumes contain antinutritional factors such as 
trypsin inhibitors, phytates, hematoglutinins, and polyphenols that can decrease protein digestion, 
nutrient absorption, and/or cause illness. Some of these antinutritional factors are thermolabile and, 
under the right conditions, can be effectively destroyed during the extrusion process improving the overall 
quality of plant-based ingredients and the final diet. Recent reviews across a variety of legumes and 



legume-derived ingredients show that the activities of trypsin inhibitor, chymotrypsin inhibitor, and 
hemagglutinating activity were decreased by up to 95% across a variety of thermal treatment conditions, 
including extrusion. 
 It is important to mention that, while temperature and pressure processing can greatly decrease 
antinutritional factors, they can also negatively affect bioavailability of AAs. The Maillard reaction is a 
well-known example of heat-damaged protein.23  In this reaction, lysine interacts with reducing sugars 
present in the diets forming the Maillard product. The complex formed can be digested and absorbed by 
the animal but cannot be utilized for metabolic processes (e.g., protein synthesis). Thus, in heat-damaged 
proteins, digestibility of AAs can greatly overestimate bioavailability.  
 
CARNITINE DEFICIENCY AND RISK OF DCM 
 Carnitine is not nutritionally indispensable since it is endogenously produced in the liver and 
kidneys from lysine and methionine; it can also be attained exogenously from animal-based products. 
Carnitine is highly abundant in skeletal and cardiac muscles. Together, these represent >95% of the total 
carnitine in the body. Carnitine is essential for metabolism of fatty acids used for energy production.24 In 
the heart, where 60% of the energy is derived from fatty acid oxidation, carnitine facilitates the uptake of 
free fatty acids into the mitochondria to produce ATP. Plant-based ingredients do not contain carnitine. 
Therefore, in commercial dog foods with reduced inclusion of animal-based ingredients, intakes of 
carnitine could be decreased if diets are not fortified. Reduced dietary carnitine intake translates into 
increased reliance on endogenous synthesis to meet physiological requirements. 
 Given that carnitine is required for sufficient energy production in cardiac muscle, it is not 
surprising that carnitine deficiency is associated with DCM. In 1991, a family of Boxers diagnosed with 
DCM were also diagnosed with carnitine deficiency.25  However, carnitine deficiency as a causative factor 
in the development of DCM or a consequence of cardiac malfunction remains as a subject of debate. 
Despite the interest in this metabolite, little progress has been made on determining the effect of carnitine 
supplementation on alleviating risk of DCM. However, both taurine and carnitine are often supplemented 
in supraphysiological concentrations once DCM is diagnosed. This practice is supported by positive 
clinical outcomes, albeit without comparison groups.14,26 Concentrations of carnitine in the plasma are 
relatively insensitive to dietary carnitine, and more invasive techniques (biopsies) are required to 
determine the concentration of carnitine in muscle tissue.25 The invasive nature of testing for carnitine 
status is likely the reason why carnitine is rarely explored when investigating possible causes of canine 
DCM. 
 
WHAT EVIDENCE IS THERE? 
 Several recent papers, both original research and reviews, likewise highlight the unknowns 
surrounding grain-free diets (typically legume or pulse-based, but sometimes also with “exotic” 
ingredients such as kangaroo, bison, or wild boar) and DCM.  

One study examined 91 dogs of which 48 dogs of many breeds were included while 43 were 
excluded (including dogs eating vegan or vegetarian diets).  These dogs were diagnosed with DCM and 
had a known diet history.27 Twelve of the included dogs were eating grain based diets (2 were of ‘unusual 
breeds’) at the time of DCM diagnosis, and 36 were eating grain free diets (5 were of ‘unusual breeds’). Of 
the grain free dogs, 14 were eating one specific grain free diet, and 22 were eating other grain free diets. 
There were two pairs of unrelated housemates included (both eating the one specific grain free diet, which 
was California Natural owned by Mars PetCare) and one pair of related housemate dogs included in the 
grain free group. Seven brands of grain based diets were represented (Pedigree (Mars), Purina (NF, 
Maintenance, Beneful, ProPlan), Iams (maintenance, intestinal), Royal Canin (hydrolyzed protein, rabbit 
and potato, duck and potato, adult mini), and Science Diet (advanced fitness adult), and 12 brands of 
grain free diets were represented (NutriSource, 4Health, Acana, Blue Buffalo (intestinal, Wilderness, 
Basics), Zignature, Earthborne Holistic, Whole Earth Farms, Fromm, Iams, and Science Diet). The 
number of dogs eating each grain based diet brand ranged from 1 to 3. The number of dogs eating each 
grain free diet brand ranged from 1 to 5 for other grain free diets with 14 dogs eating one specific grain 
free diet.  A diet change from grain free to grain based diets manufactured by a major brand pet food 
company with veterinary nutritionists on staff was consistently recommended for all dogs in the grain free 
group after June 2017 but was not recommended for the grain based group and inconsistently 
recommended for the grain free group before this time. Two dogs in the GF group were switched to a 
major brand food that was grain free. All but one dog in the grain free group received supplementation 
with taurine (30 mg/kg twice daily) after diagnosis and diet change, even if whole blood taurine 



concentrations were within or above the reference range.  Interestingly, only 2 dogs had low blood taurine 
concentrations and they were consuming grain based diets.  Two dogs switched from that diet to other 
grain free diets showed improvement in their DCM. This suggests that grain-free composition per se may 
not be the root cause of DCM.  

Another recently published case series of 24 Golden Retrievers with DCM and known diet 
histories were evaluated, and an association between grain-free diets and DCM was suggested.28 Client-
owned golden retrievers with documented blood taurine deficiency and DCM met inclusion criteria and 
were enrolled in a multicenter, prospective, observational study to evaluate dietary factors that may 
contribute to this condition as well as describe their clinical response to treatment. Echocardiography was 
performed by a board-certified cardiologist.  A total of 40 dogs were considered for study inclusion. 
Sixteen dogs were excluded from the study due to one of the following reasons: inadequate imaging to 
assess DCM status (n = 7), no evidence of dilated cardiomyopathy based on echocardiographic 
remeasurement by investigator (n = 8), taurine concentrations that were categorized as normal regardless 
of whether or not they had underlying cardiac disease (n = 1), incomplete diet history (n = 0), or 
concurrent cardiac disease that was considered hemodynamically significant (n = 0). A total of 24 client-
owned golden retrievers diagnosed with taurine deficiency and DCM were enrolled in the clinical portion 
of this study.  Diets consumed by these dogs included 9 grain-free brands (Acana = 15, Taste of the Wild = 
1, 4Health = 2, Zignature = 1, Instinct = 2, NutriSource = 1, Kirkland Signature = 1, Fromm = 2, and 
Orijen = 1).  Of interest, 23 of 24 dogs with known diet amount consumption were consuming less than 
estimated maintenance energy requirements. At baseline, 11/24 dogs were diagnosed with congestive 
heart failure and prescribed diuretic therapy (furosemide). Nine out of these 11 dogs had resolution of 
congestion at time of follow-up. Of these nine dogs, five had successful discontinuation of furosemide 
therapy, and four had a reduction of their maintenance furosemide dose by 50–56%. In the two remaining 
dogs, one dog remained in congestive heart failure and the other was lost to follow-up. The remaining 13 
dogs were considered to have occult DCM and no diuresis was prescribed. At baseline, 24 dogs were 
prescribed taurine supplementation at a median dose of 1500mg orally twice per day (daily dose range of 
2000-4500mg) and thirteen dogs were additionally prescribed L-carnitine supplementation at a median 
dose of 2000mg per day (range 500- 6000mg). Additional medications included pimobendan 
(Boehringer Ingelheim Vetmedica, Inc., Duluth, GA, USA) (n = 13), enalapril (n = 7), benazepril (n = 4), 
spironolactone (n = 6), and diltiazem (n = 2). Follow-up data was available in 16 dogs. One dog was 
successfully removed from all cardiac medications and remained on only taurine and L-carnitine 
supplementation. In addition, taurine and L-carnitine supplements were successfully discontinued in four 
dogs based upon echocardiographic resolution of DCM.  

A control group of healthy Golden Retrievers were also evaluated.  Mean whole blood taurine 
concentration in samples obtained from 52 apparently healthy golden retrievers (mean age 5.1 +/- 2.8; 
mean weight 27.7 +/- 4.6 kg) was 279.1 +/- 51.5 (min 164 nmol/ml, max 382 nmol/ml). Forty-three of 52 
had complete diet histories available. Twelve of 52 dogs had whole blood taurine concentrations of 200–
250 nmol/mL, and 4/52 dogs (7.7%) had whole blood taurine concentrations < 200 nmol/mL. 
Interestingly, all 4 dogs with whole blood taurine concentrations < 200 nmol/mL, and 10 dogs with whole 
blood taurine concentrations between 200–250 nmol/ml in which complete diet histories were available, 
were on diets that were legume-rich, and/or were grain-free. None had DCM. 

Most dogs in the study with DCM (15 of 24) were fed a single diet (Acana), which was significantly 
associated with low blood taurine concentrations, again suggesting that specific diet formulation may play 
an important role. However, as in the previous study, soluble vs. insoluble fiber concentrations were not 
available for the diets, nor were taurine, methionine, or cysteine concentrations, meaning that the true 
nutrient profiles of the diets could not be assessed and reinforcing the point that diet formulation for 
nutrients—not ingredients—is essential. It also suggests that nutrient requirements may vary widely based 
on breed, diet, and other phenotypic data. Indeed, most of the dogs with DCM in the previously described 
study were consuming less energy compared with their predicted requirements. It also bears pointing out 
that the numbers in both studies were very low (representing less than 100 DCM affected dogs between 
them), which surely represents a fraction of the dogs consuming grain-free, pulse-based diets.  
 
SO WHAT INFORMAITON IS PROVIDED BY THE FDA REPORT OF JUNE 2019. 

In July 2018, the FDA announced that it had begun investigating reports of canine dilated 
cardiomyopathy (DCM) in dogs eating certain pet foods, many labeled as "grain-free," which contained a 
high proportion of peas, lentils, other legume seeds (pulses), and/or potatoes in various forms (whole, 
flour, protein, etc.) as main ingredients (listed within the first 10 ingredients in the ingredient list, before 



vitamins and minerals). Many of these case reports included breeds of dogs not previously known to have 
a genetic predisposition to the disease. The FDA’s Center for Veterinary Medicine (CVM) and the 
Veterinary Laboratory Investigation and Response Network (Vet-LIRN), a collaboration of government 
and veterinary diagnostic laboratories, continue to investigate this potential association. Based on the 
data collected and analyzed thus far, the agency believes that the potential association between diet and 
DCM in dogs is a complex scientific issue that may involve multiple factors. 

For the purposes of this investigation, the FDA defines a “case” as an illness reported to FDA 
involving a dog or cat that includes a diagnosis of DCM. Many of the reports submitted to the FDA 
included extensive clinical information, including echocardiogram results, cardiology/veterinary records, 
and detailed diet histories. The numbers below only include reports in which the dog or cat was diagnosed 
with DCM by a veterinarian and/or veterinary cardiologist. We did not include in these numbers the many 
general cardiac reports submitted to the FDA that did not have a DCM diagnosis. However, this case 
information is still valuable, as it may show heart changes that occur before a dog develops symptomatic 
DCM. Although the FDA first received a few sporadic reports of DCM as early as 2014, the vast majority of 
the reports were submitted after the agency notified the public about the potential DCM/diet issue in July 
2018. 

 
Between January 1, 2014 and April 30, 2019, the FDA received 524 reports of DCM (515 canine 

reports, 9 feline reports). Approximately 222 of these were reported between December 1, 2018 and April 
30, 2019 (219 canine reports, 3 feline reports). Some of these reports involved more than one affected 
animal from the same household. The breakdown of reported illnesses below reflects the number of 
individual animals affected. The American Veterinary Medical Association estimates that there are 77 
million pet dogs in the United States. Most dogs in the U.S. have been eating pet food without apparently 
developing DCM. It’s not known how commonly dogs develop DCM, but the increase in reports to FDA 
signal a potential increase in cases of DCM in dogs not genetically predisposed. 

 
Animal numbers in DCM Reports received between January 1, 2014 and April 30, 
2019 
  Number of reports Number of animals affected Number of deaths 
Dogs 515 560 119 
Cats* 9 14 5 
  *Cats are generally more likely to develop hypertrophic cardiomyopathy (a heart disease) 
 

Dilated cardiomyopathy is recognized as a genetic condition in dogs, typically in large or giant 
breeds, such as the Doberman Pinscher, Great Dane, or the Irish Wolfhound. It is also seen in Cocker 
Spaniels associated with taurine deficiency. It is believed to be less common in small and medium breed 
dogs. We suspect that cases are underreported because animals are typically treated symptomatically, and 
diagnostic testing and treatment can be complex and costly to owners. FDA has observed a reporting bias 
for breeds like Golden Retrievers due to breed-specific social media groups and activities that have raised 
awareness of the issue in these communities and urged owners and vets to submit reports to FDA. 
Because the occurrence of different diseases in dogs and cats is not routinely tracked and there is no 
widespread surveillance system like the Centers for Disease Control and Prevention have for human 
health, we do not have a measure of the typical rate of occurrence of disease apart from what is reported 
to the FDA. 



 
 

Additional breeds with more than one report include Afghan Hound, Australian Cattle Dog, 
Beagle, Belgian Tervueren, Border Collie, Boston Terrier, Bull Terrier, Chihuahua, Dalmatian, English 
Cocker Spaniel, English Springer Spaniel, Flat-coated Retriever, French Bulldog, Gordon Setter, Hound 
(unspecified), Irish Setter, Irish Soft-Coated Wheaten Terrier, Jack Russel Terrier, Maltese, Miniature 
Schnauzer, Old English Sheepdog, Pomeranian, Portuguese Water Dog, Pug, Retriever (unspecified), 
Rhodesian Ridgeback, Rottweiler, Rough-haired Collie, Saluki, Samoyed, Schnauzer (unspecified), 
Shepherd (unspecified), Staffordshire Bull Terrier, Standard Long-haired Dachschund, Vizsla, Whippet, 
and Yorkshire Terrier. 
Genetic forms of DCM tend to affect male large and giant breed dogs beginning in middle to older age. 
DCM cases reported to FDA CVM have involved a wide range of dog breeds, ages and weights. There have 
been a greater proportion of males than females, consistent with what is seen in genetic forms. The 
significance of this is unknown, but it may be that some cases are genetic in origin or a combination of 
diet and genetic tendencies. 
 
Table 1: Mean Age and Weight - DCM Cases in Dogs Reported to FDA-CVM 
Dogs Mean Range 
Age (years) 6.6 0.4-16 
Weight (lbs) 67.8 4-212 
 
Table 2: Mean Age and Weight - DCM Cases in Cats Reported to FDA-CVM 
Cats Mean Range 
Age (years) 6 0.4-17 
Weight (lbs) 10.7 7-13 
 
Table 3: Sex of DCM cases reported to FDA-CVM by species (%) 
Sex (%of cases) Male Female 
Dogs 58.7 41.3 
Cats 62.5 37.5 
 
 
Diet Information from Reported Cases 

Review of the canine reports shows that most reports were for dry dog food formulations, but raw 
food, semi-moist food, and wet foods were also represented.  



 
 
When examining the most commonly reported pet food brands named in DCM reports submitted to the 
FDA, it is important to note that the graph below is based on reports that included brand information and 
that some reports named multiple brands. Brands that were named ten or more times are featured below. 
For a granular, case-by-case breakdown of DCM reports submitted to the FDA, see Canine Dilated 
Cardiomyopathy Complaints Submitted to FDA-CVM Through April 30, 2019. FDA urges pet owners to 
work with their veterinarians, who may consult a board-certified veterinary nutritionist, to obtain the 
most appropriate dietary advice for their pet's specific needs prior to making diet changes.  

 
 

To better characterize diets reported in DCM cases, product labels were examined to determine 
whether the product was grain-free (did not contain corn, soy, wheat, rice, barley or other grains), and 
whether the products contained peas, other lentils including chickpeas and beans, or potatoes (including 
sweet potatoes).  Because so many products contained peas and/or lentils, a category was created for 
“peas and/or lentils”. More than 90 percent of products were “grain-free”, and 93 percent of reported 
products had peas and/or lentils.  A far smaller proportion contained potatoes. 

https://www.fda.gov/media/128303/download
https://www.fda.gov/media/128303/download


 
 

Animal protein sources in the reported diets varied widely, and many diets contained more than 
one protein source.  The most common proteins in the reported diets were chicken lamb and fish; 
however, some diets contain atypical protein sources such as kangaroo, bison or duck. No one animal 
protein source was predominant. 

 
 



 
 
One hundred seventy-six dogs and 3 cats (including both DCM and non-DCM cases) had both a 

taurine measurement and an echocardiogram (Table below). Approximately 64% of dogs with DCM had a 
taurine measurement. Of the pets diagnosed with DCM and tested for taurine, approximately 42% had at 
least one low blood taurine value. Golden Retrievers represented approximately 37% of all dogs with low 
taurine and DCM and approximately 48% of all dogs with low blood taurine regardless of type of cardiac 
findings.  

Table 1. Number of pets with various taurine levels (either whole blood and/or 
plasma) and echocardiogram changes based on medical record review for dogs with 
a taurine test. 

*Mixed values include a normal whole blood taurine with low plasma taurine, increased whole blood 
taurine with normal plasma taurine, or normal whole blood taurine with increased plasma taurine. 

Table 2. Pet breeds grouped by taurine (Tau) status and echocardiogram changes for 
dogs with a Tau test. 

Taurine Status DCM Non-DCM Cardiac Changes Normal Heart 
Low 53 (51 dogs, 2 cats) 21 dogs 10 dogs 
Normal 38 dogs 10 dogs 4 dogs 
High 28 (27 dogs, 1 cat) 1 dog  
Mixed* 6 dogs   
Unknown 8 dogs   

Taurine 
Status Diagnosis Number of Pets by Breed (dogs) of Species* 

Low DCM 

Golden Retriever (19), Labrador Retriever (4), Samoyed (3), 2 each: Cocker 
Spaniel, Goldendoodle, Mixed Feline, Pitbull Mix; 1 each: American Staffordshire 
Terrier, Australian Shepherd, Blueheeler Mix, Bluetick Coonhound,  Doberman 
Mix, Boxer, Boxer mix, Coton de Tulear, French Bulldog, Golden Retriever Mix, 
Great Dane, Great Dane Mix, Maltese, Pitbull, Rhodesian Ridgeback Mix, 
Sheepadoodle, Standard Poodle, Standard Schnauzer, Viszla Mix 



*Cats only 
^ Mixed values include a normal whole blood taurine with low plasma taurine, increased whole blood 
taurine with normal plasma taurine, or normal whole blood taurine with increased plasma taurine. 

Table 3. Taurine results by blood sample measured for dogs and cats with confirmed 
DCM. 

*The taurine status is based on reference ranges used by the laboratory that performed the test. 

When you evaluate the FDA information further, including the 80 or so page document of specific 
case details, you find the following: 
Association with certain diets: 

o 90% grain free 
o 10% grain-based 

o > 90% of grain-free diets were legume based (lentils, peas, chick peas, etc) 
o > 64% contained conventional protein sources  

o Add in fish, duck, egg, vegetarian, rabbit, goat – 87.5% 
o grain free diets were higher in fiber (total - primarily due to insoluble fiber) 
o majority were dry foods (84%),  

o 16% or so were not 
o very few cats in the list 

Normal DCM 

Doberman Pinscher (5), Golden Retriever (4), Great Dane (4), Labrador Retriever 
(3), 2 each: Labrador Retriever Mix, Pitbull, Shetland Sheepdog; 1 each: 
Australian Shepherd Mix, Boston Terrier, Bulldog Mix, German Shepherd, 
German Shorthaired Pointer, Goldendoodle, Hound Mix, Miniature Schnauzer, 
Newfoundland Mix, Rhodesian Ridgeback, Shih Tzu, Standard Poodle, Wheaten 
Terrier, Welsh Terrier, Yorkshire Terrier, Yorkshire Terrier Mix 

High DCM 

Great Dane (4), 2 each: American Staffordshire Terrier, Australian Cattle Dog, 
German Shepherd; 1 each: Akita, Australian Shepherd, Basenji, Beagle, Beagle 
Mix, Boston Terrier, Collie Mix, French Bulldog, German Shepherd Mix, Golden 
Retriever, Labrador Retriever, Mastiff, Miniature Australian Shepherd, Miniature 
Schnauzer, Mixed Feline, Pug, Unknown Crossbreed, Yorkshire Terrier 

Mixed^ DCM 1 each: Boxer Mix, Catahoula Leopard Dog, German Shepherd, Great Dane, 
Pitbull, White Shepherd 

Unknown DCM 
1 each: Beagle Mix, Chesapeake Bay Retriever, English Setter, German 
Shorthaired Pointer, Miniature Schnauzer, Pitbull Mix, Pomeranian, Unknown 
Crossbreed 

Low Non-DCM 
Changes 

Golden Retriever (13), 1 each: American Staffordshire Terrier, Doberman 
Pinscher, Flat Coated Retriever, Golden Retriever Mix, Labrador Retriever Mix, 
Poodle-Wheaten Terrier Mix, Rough Collie, Wire Hair Pointing Griffon 

Normal Non-DCM 
Changes 

Golden Retriever (4), Doberman Pinscher (2), 1 each: Chihuahua, Pitbull Mix, 
Shetland Sheepdog, Whippet 

High Non-DCM 
Changes German Shepherd Mix (1) 

Low Normal Golden Retriever (7), 1 each: Corgi, Goldendoodle, Labradoodle 
Normal Normal Golden Retriever (4) 

Taurine 
Status* 

Whole 
Blood only 

Plasma 
only 

Whole Blood 
and Plasma 

Whole Blood 
with normal 

Plasma 

Plasma with 
Normal Whole 

Blood 
Unknown 

Low 25 dogs 16 dogs, 2 
cats 8 dogs  2 dogs 2 dogs 

Normal 26 dogs 2 dogs 7 dogs   3 dogs 
High 14 dogs 6 dogs 7 dogs, 1 cat 1 dog 3 dogs  
Unknown      7 dogs 



o Many were breeds with a predisposition to DCM 
Furthermore, the graph shown above of the top 16 brands list some specific brands but also groups brands 
in the report made by one company without separating the brand from the company.  If you evaluate the 
full data, you find: 

 
So what is my take on things: 

There is association with certain grain free diets: 
90% were grain free – but - 10% were grain-based 

> 90% of grain-free diets were legume based (lentils, peas, chick peas, etc) 
not just "grain free' but "grain free and legume-based” 

> 64% contained conventional protein sources  
Add in fish, duck, egg, vegetarian, rabbit, goat – 87.5% 

grain free diets were higher in fiber (total - primarily due to insoluble fiber) 
majority were dry foods (84%), 16% or so were not 
very few cats in the list 

why? Perhaps cat foods are supplemented with taurine? 
> 65% were breeds with a predisposition to DCM 

 
WHAT HAVE LEARNED SINCE THE FDA REPORT? 
Taurine 
A study was published evaluating feeding a commercial grain free diet to Labrador retrievers, which shoed 
over the course of 6 ½ months and actually increased plasma taurine concentrations while maintaining 
plasma concentrations of amino acids.31 
 
Retrospective study 
In November 2020, a retrospective study32 was published in the Journal of Veterinary Internal Medicine.  
In this study, records were evaluated between January 1, 2014, and September 30, 2018, at an academic 
referral hospital. Dogs had to be newly diagnosed with DCM based on a fractional shortening of < 25%, 
normalized left ventricular internal diameter in diastole > 1.8, and normalized left ventricular internal 
diameter in systole > 1.2.  Lab work was evaluated in addition to echocardiographic parameters.  The 
dog's main diet (ie, the diet providing the majority of the dog's calories) at the time of diagnosis was 
recorded, as was whether or not the diet was changed and each dog's final main diet. For the purposes of 
the study, diets were classified as traditional when they were grain-inclusive extruded diets that did not 
contain peas, lentils, or potatoes as main ingredients (ie, top 10 ingredients on the ingredient list), and the 
manufacturer of which met the World Small Animal Veterinary Association (WSAVA) Global Nutrition 
Committee recommendations. Nontraditional extruded diets were defined as those that were grain-free, 



contained nontraditional ingredients (eg, peas, lentils) as main ingredients, or whose manufacturer did 
not meet the WSAVA Global Nutrition Committee recommendations.  Seventy-five dogs were included 
and the number increased each year; however, 71 dogs were included in the final analyses. Fifteen of the 
dogs were eating a traditional diet and 56 were eating a non-traditional diet.  Breeds included Doberman 
pinscher (n=18; 5 eating traditional diet and 13 eating non-traditional diet), Great Dane (n=16, 2 eating 
traditional diet and 14 eating non-traditional diet), Boxer (n=6, 3 eating traditional diet and 3 eating non-
traditional diet), Golden retriever (n=5, 0 eating traditional diet and 5 eating non-traditional diet), 
Labrador retriever (n=5, 2 eating traditional diet and 3 eating non-traditional diet), mixed breed (n=4, 1 
eating traditional diet and 3 eating non-traditional diet), French bulldog (n=3, 0 eating traditional diet 
and 3 eating non-traditional diet), Other breeds (n=14, 2 eating traditional diet and 12 eating non-
traditional diet including German shepherd (2), Pit bull (2), and 1 each of Australian Cattle dog, Bull 
Mastiff, Caucasian Shepherd dog, German shorthaired pointer, Irish Wolfhound, Mastiff, Miniature 
Schnauzer, Portuguese water dog, Saint Bernard, and Samoyed).  There were no differences in 
echocardiographic parameters between dogs eating traditional diets and dogs eating non-traditional diets.  
Fifty of 71 dogs had congestive heart failure; 7 of 15 eating traditional food and 43 of 56 eating non-
traditional food.  Plasma taurine was measured in 20 of 71 dogs including 19 in the non-traditional diet 
group and 1 in the traditional diet group.  Four dogs of the 19 had low blood taurine concentrations.  Dogs 
were treated with various medications and 30 dogs received taurine supplementation while 3 dogs 
received carnitine supplementation.  For the 56 dogs in the non-traditional diet group, 31 had their diets 
changed whereas 25 did not.  For the 15 dogs in the traditional diet group, 6 had their diets changed 
whereas 9 did not.  Forty-five of 71 dogs (63%) had follow-up echocardiographic information at least 90 
days after diagnosis.  Diet group and presence of congestive heart failure were associated with a 
significant change in normalized left ventricular internal diameter in systole; other echocardiographic 
parameters were not different between diet groups whether diet was changed or not.  At time of data 
analysis, 11 dogs were alive; 10/31 dogs in the nontraditional diet group who had diets changed, 0/25 in 
the nontraditional diet group that did not have their diets changed, and 1/15 dogs in the traditional diet 
group.  Of the 60 dogs that were no longer alive, 21 dogs died suddenly, 38 dogs were euthanized due to 
worsening congestive heart failure or other causes, and 1 dog died of unknown cause(s).   In all dogs and 
in dogs with congestive heart failure there was a longer survival time in the non-traditional diet group that 
had a diet change when compared with those in the non-traditional diet group that did not have a diet 
change; survival curves were identical.  There was no difference, though, between dogs eating traditional 
diets and the other 2 groups.  
This study does not provide much supportive evidence concerning “non-traditional diets” and DCM.  Bear 
in mind that the number of cases increased between 2014 and 2019, which could coincide with the FDA 
announcements and that the majority of dogs were consuming non-traditional diets implying that these 
dogs were either referred or recruited resulting in an over-representation of dogs with DCM eating such 
diets.  Despite this, survival and response to treatment including diet change were not found except in 
those dogs who were eating a non-traditional diet and had a diet change.  Unfortunately, diet information 
is not provided and so it is difficult to draw other conclusions.   
 
DCM Symposium at Kansas State University 
There were several presentations by the FDA, representatives of food companies, cardiologists, and other 
academicians.  Pulse ingredients have been around for decades and the FDA stated “no clear evidence 
indicating that grain-free foods with pulse ingredients are inherently dangerous”.  Further, the FDA 
acknowledged reports of non-hereditary DCM associated with dogs eating grain-containing diets.  One 
study showed no increase in incidence from 2000 to 2019 with only a slight but not significant increase in 
small and mixed-breed dogs from 14 cardiology practices across the US.  Data was also presented that 
showed that feeding grain-free diets was not associated with changes in taurine, carnitine, or amino acids 
in Labrador Retrievers.  One presentation suggested a possible link to infectious agents such as viruses in 
some dogs.  Another study suggested a possible link to subclinical anemia.  The FDA concluded that DCM 
is a scientifically complex, multi-faceted disease, and it has a clear genetic component and other potential 
factors may contribute.   The FDA feels that this is not a regulatory issue and so no recalls have occurred 
and further specific brand names will no longer be released.   
 
Here are some thoughts: 

all grain free diets are not bad – actually most are good 
boutique and exotic are arbitrary and have no actual defined or legal definition or meaning 



avoid feeding high risk dogs kibble grain free diets that are legume based and contain more than 5% 
fiber – such as Golden retrievers  

we do not know the mechanism of the associated heart disease but it is likely a combination of factors 
as mentioned 

taurine likely has some role – even if not measurable whole blood or plasma likely at a tissue level – it 
is not an essential nutrient for dogs per AAFCO and NRC but perhaps it should be 

but if want to feed a grain free diet – monitor closely including echocardiography – consider 
supplementing with taurine regardless – cheap and safe – may not help, but probably won’t hurt 

consider use of therapeutic diets – I like “joint” and “intestinal” diets as many are supplemented with 
taurine (and carnitine and methionine – even though taurine and carnitine are not “essential”) 
and despite recent recalls of some they tend to have more defined formulas and better quality 
control over the formulation and production of the product (although as mentioned there are a 
few therapeutic diets that do show up on the FDA list).  Many also carry AAFCO feeding trial 
adequacy statements for adults and for growth. 

you can measure plasma or whole blood taurine if there are concerns or if you see dogs with heart 
disease 

Do not discount the possible association of any diet with DCM – ALL cases of DCM and associated 
diet – grain-free, grain-based, whatever – should be reported to the FDA so that the investigation 
does not become target-fixated. 

Admit that “we don’t know what we don’t know” 
Be brand neutral – your reputation and possibly career is resting on a specific company or brand 
Business is business 
We may never figure this out as it complex and likely a combination of nature and nurture 
When you only look for what you want to see, you will only see what you wanted to look for 
This is not a grain-free issue – this is a pet food industry and FDA issue 
This is also not likely to go away.  People understand imbalances, contaminants, toxins, deficiencies, 

etc.  but this issue is “dogs dying of heart attacks related to diet”, which many people relate to.  
This is likely at least in part for the emotion elicited with this. 
 
A recent thoughtful review supports these conclusions by reiterating the crucial need for plant-

based diets for dogs to be formulated with sufficient quantities of bioavailable methionine and cysteine to 
support adequate taurine synthesis.29 This can be achieved with the addition of purified AAs and other 
sources that are readily available.30 Finally, a recent commentary carefully concludes that a true cause-
and-effect relationship between grain-free diets and DCM has not been proven, and other factors may 
ultimately be more important.2 Taken together, these recent publications may point to faulty nutrient 
formulation in some, but not all, grain-free diets. 
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