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Vomiting is a common and frequently complex problem in cats.  Adult cats often have different 
and more chronic causes of vomiting than kittens, but the condition remains a common reason 
for cats to be presented to veterinarians for care.  Vomiting can be caused by both primary 
gastrointestinal diseases (e.g. infectious, inflammatory, parasitic, anatomic (obstructive, 
trichobezoars), drug-related or nutritional) and by extra-gastrointestinal (GI) diseases, such as 
endocrinopathies (e.g. hyperthyroidism), metabolic disease (e.g. renal failure), inflammatory or 
other liver diseases, pancreatitis, and neoplasia (especially alimentary lymphoma).  This wide 
spectrum of potential causes of vomiting in cats increases the difficulty for the practitioner in 
making a definitive diagnosis.  Nevertheless, it is important to carefully consider each of the 
potential differentials to prevent the problem from progressing to create further clinical 
deterioration. 
  
Primary Gastrointestinal Causes of Vomiting 
Food Related Causes:  Intolerance, Food sensitivity and Dysbiosis 

The use of diet to assist in the management of vomiting is not a new concept.  
Nevertheless, the type of diet used to help manage the problem has become an increasingly 
complex issue.  In many, if not most cases of uncomplicated vomiting or vomiting due to food 
type, the best approach is to feed a highly digestible diet or change the diet to one with fewer 
additives, flavorings, or other substances than may be associated with food intolerance.  These 
types of diets are designed to provide food that is easy to digest (moderate to low fat, moderate 
protein, moderate carbohydrate), may have additives to improve intestinal health (soluble fibers, 
omega 3 fatty acids, increased anti-oxidant vitamins, etc), and contain no gluten, lactose, food 
coloring, preservatives, etc.  There are many different brands available that fall under the 
category “highly digestible”, but, the key is to remember that they are not all alike.  Thus, when 
one diet from this category not accepted by the cat, is ineffective, or seems to make the problem 
worse, you cannot assume that all diets in this category will be ineffective.  The highly digestible 
diets from different pet food manufacturers have a wide variety of different formulations: 
different protein and carbohydrate sources, different levels of fat, and a variety of additives 
designed to promote intestinal health (FOS, MOS, omega 3 fatty acids, antioxidant vitamins, 
soluble fiber, etc).  If one type of highly digestible diet has been fed for at least 2 weeks with 
minimal response, then is it entirely reasonable to either try another diet from a different source, 
or try an entirely different dietary strategy (e.g. high protein/low carb, novel antigen, hydrolyzed, 
etc).  Another consideration is that the cat may improve by taking into account the amount or 
type of food fed.  For example, feeding a canned food diet may improve gastric emptying –
especially if the vomiting is occurring immediately after eating.  Alternatively, if canned food is 
not an option, feeding smaller meals more frequently, to reduce vomiting that occurs in cats with 
altered gastric motility or reflux.  The key is to remember that dietary management is a trial and 
error process – there is no single diet that will benefit all cats in all situations.   

Food sensitivity and food intolerance are the most common adverse reactions to food in 
cats.  Food allergy or hypersensitivity is an adverse reaction to a food or food additive with a 
proven immunologic basis.  Food intolerance is a non-immunologic, abnormal physiologic 
response to a food or food additive.  Both can be responsible for diarrhea and/or vomiting, but 
vomiting is a common presenting complaint.  Food poisoning, food idiosyncrasy and 
pharmacologic reactions to foods also come under this category of adverse reactions to food.  
The specific food allergens that cause problems in cats have been poorly documented, with only 
10 studies describing the clinical lesions associated with adverse food reactions.  In these 
reports, the majority of reported cases were attributed to beef, dairy products or fish in cats.  



The incidence of food allergy versus food intolerance in cats is unknown.  However, in two 
recent studies of cats with non-specific diarrhea, 2/3rds of the cats improved with dietary 
therapy, suggesting that a large percentage of cats with diarrhea have some degree of food 
intolerance. The diagnosis of either food sensitivity or food intolerance is based upon a dietary 
elimination trial.  The major difference between these two types of adverse food reactions is the 
length of time on the diet that is required to achieve a response (cats with food sensitivity 
require 6-12 weeks on the elimination diet before an improvement will be seen).  Alternatively, in 
cats with food intolerance, resolution of signs usually occurs within days of the diet change 
(unless there is concurrent bacterial floral disruption or other factors influencing the response) – 
but within 10-14 days is a reasonable expectation.   There are a variety of commercially 
available and homemade elimination diets, as well as diets formulated with hydrolyzed proteins, 
that may be used in cats with suspected food sensitivity or intolerance.  The key is to select a 
diet that has a novel or hydrolyzed protein source (based on a careful dietary history), that is 
balanced and nutritionally adequate (commercial diets are best for this), however, homemade 
elimination diets may be needed to find an appropriate test diet.  If a homemade diet must be 
used for long term therapy, a complete and balanced diet containing the necessary protein 
sources should be formulated by a nutritionist.  In most cats with food sensitivity, avoiding the 
offending food is the most effective therapy and will result in complete resolution of signs.  
However, short term steroid therapy can be used to decrease the concurrent intestinal 
inflammation until the appropriate food sources can be identified.   

Finally, some cats with vomiting due to food will respond to placing them on a high 
protein, low carbohydrate diet (canned growth or diabetic formula foods).  The reason why 
kittens or cats respond to these diets is believed to be related to carbohydrate intolerance or to 
changes in the bacterial flora that result from maldigestion of high starch foods in the presence 
of abnormal GI wall function (inflammation) or dysbiosis (microbiome disruption) due to diet, 
antibiotic or other causes.  There is increasing anecdotal evidence that in cats with signs of GI 
disease such as vomiting, feeding a diet containing either highly digestible, high protein and low 
carbohydrate content is beneficial.  Obviously, dietary therapy is not the answer to effective 
control in all vomiting cats, but in many of these cats, dietary therapy is an important component 
of therapy that should be carefully considered and implemented and adjusted to meet the needs 
of the situation. 
 
Inflammatory or Immune-mediated Causes of Vomiting 
 Inflammatory bowel disease (IBD) in cats is a commonly diagnosed condition of adult 
cats that represents multiple etiologies.  IBD is characterized by persistent clinical signs 
(vomiting, diarrhea or weight loss) consistent with GI disease that occur in the absence of an 
identifiable cause but also have histologic evidence of mucosal inflammation and structural 
changes.  There are a number of possible causes of intestinal inflammation that must be 
considered in the diagnostic process, including infectious, food sensitivity/intolerance, 
hyperthyroidism, neoplastic (lymphoma) or protozoal and parasitic.  These should be 
investigated thoroughly, or empirical therapy instituted for an appropriate period, prior to settling 
on the diagnosis of idiopathic IBD.  Food sensitivity can be particularly difficult to distinguish 
from IBD or other intestinal disorders.  In a recent study, food sensitivity was reportedly 
responsible for at least 30% of all feline gastrointestinal problems.  Thus, appropriate food trials 
are an extremely important component of both diagnosis and therapy of cats with GI disease or 
suspected IBD.  In addition to food trials, the diagnostic plan for a cat with chronic vomiting 
should include: multiple fecal examinations or therapeutic deworming, assessment of thyroid 
and biochemical/metabolic status, assessment of pancreatic inflammation and function (GI 
panel/cobalmin/folate status), and potentially infectious diseases (e.g retroviral status, 
heartworm disease, etc).    In addition, radiographs and/or ultrasound are important in 
assessment for the presence of infiltrative diseases such as FIP granulomas, histoplasmosis or 



lymphosarcoma, pancreatic or hepatobiliary disease (triaditis or biaditis), and other proximate 
causes of vomiting and GI disease.   But, ultimately, intestinal biopsies, either obtained 
endoscopically or at an exploratory surgery are necessary for the diagnosis of inflammatory 
infiltrates in the bowel wall, and for ruling out other specific causes (especially lymphoma or 
triad disease) of the clinical signs.   
 Recent studies indicate a strong association of development of IBD with a breakdown of 
normal tolerance mechanisms, host susceptibility and the enteric microflora.  These same 
factors are likely very important in feline IBD, and in studies using experimental models of IBD, 
the resident microflora are essential cofactors in driving the inflammatory response.  In addition, 
studies in cats with IBD assessing modulation of the enteric flora (using probiotics, prebiotics, or 
other specific therapy for cytokines) are in the early stages of study but are promising.  At this 
time, therapy of IBD in cats continues to include inflammatory suppression, dietary therapy and 
in some cases, therapy to control nausea, gastritis or pancreatic pain (e.g. maropitant).   
 
Extra-Gastrointestinal Causes of Vomiting 
 One of the first steps in evaluating a vomiting cat is to attempt to determine as quickly as 
possible, whether the vomiting is due to a primary gastrointestinal problem (e.g. gastritis, IBD, 
lymphoma, obstruction, etc), or caused by a disease outside of the gastrointestinal tract (e.g. 
hepatobiliary disease, renal disease, pancreatitis, endocrinopathies, heartworm, other systemic 
infectious diseases or cancer, etc).  Diseases affecting the feline liver are a common cause of 
vomiting in cats and should be carefully considered.  There are four major types of liver disease 
in cats:  hepatic lipidosis (primary and secondary), cholangitis (acute or chronic forms), 
infectious hepatitis (e.g. FIP, toxo, histo, etc), and neoplastic liver disease (e.g. lymphoma). The 
first step is to assess liver enzyme activity – especially since the half life of these enzymes in 
cats are much shorter, and because cats don’t have a steroid isoenzyme for alkaline 
phosphatase – any elevations of enzymes suggest either leakage (ALT, AST), or intrahepatic 
cholestasis or bililary tract inflammation (ALP, GGT, total bilirubin increases).  In addition to 
enzyme assessment, liver function should be evaluated, either by function assays (if no 
changes in bilirubin are observed) or by careful review of albumin, cholesterol, glucose, BUN, 
and bilirubin as indicators of liver function.   In many cases of vomiting, especially those due to 
primary GI disease, the diagnosis is made by imaging, evaluation of tests of GI function, or 
biopsy of the GI tract.  However, in extra-GI causes of vomiting, however, abdominal ultrasound 
and or radiographs can be crucial in assessment of the hepatobiliary tree, pancreas, and in 
assessment of structural anomalies that may cause vomiting (e.g. uretral obstruction, masses of 
the spleen or liver, and pulmonary infiltrates due to HW disease, etc).  And, despite the 
availability of incredible diagnostic tools, the best way to point the clinician toward the best 
diagnostic options is to start with the basics and make sure you have obtained a thorough 
history and physical assessment of the clinical signs.     
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The natural diet of cats in the wild is based on the consumption of small mammals, birds, and insects 
and, as such, they are physiologically, anatomically, and metabolically adapted to utilize protein and fat 
preferentially as energy sources without the need for (or significant ability to effectively utilize) dietary starches. 
The evolutionary differences of all obligate carnivore’s, including the cat) mandates them to use protein for 
maintenance of blood glucose levels and as an energy source even when sources of protein in the diet are 
limiting or sources of CHO are present in the diet. The significant difference in protein requirements observed 
between cats and omnivores, such as dogs, illustrates this important nutritional distinction. Additionally, when 
protein is limited in the feline diet, cats immediately use muscle tissue from their body to meet their protein and 
amino acids needs – a observation that has been made both scientifically (Laflamme and Hannah 2013) and 
clinically (muscle loss in healthy cats consuming diets intended for urinary/renal disease). The interested 
reader is referred to several reviews for more information and detail on the specific differences in cats as 
carnivores (MacDonald et al, 1984, Zoran 2001). The National Research Council (NRC) publishes 
recommendations for all nutrient requirements in animals. For more than 40 years, the NRC has stated that 
cats require a minimum of 1.9 g protein/kg body weight per day or 23% protein ME to maintain nitrogen 
balance (proteins for normal body function) and prevent amino acid deficiencies (NRC, 2006). However, in 
making these widely accepted recommendations, the NRC did not take into consideration the amount of protein 
that would be used by cats for gluconeogenesis or energy needs, and, in particular, the amount of dietary 
protein required to maintain healthy muscle mass.  Laflamme and coworkers reported that while the NRC 
recommendations remain valid for meeting the minimum requirements for essential protein functions in cats 
(e.g. immune function, plasma proteins, protein turnover), adult cats that did not consume at least 5.2 g 
protein/kg body weight per day (e.g.12 g protein/100 kcal or approximately 40-45% protein ME) lost lean body 
mass (measured by Dual Energy X-ray Absorptiometry [DEXA] – the preferred method for measurement of 
body composition) over time (Laflamme & Hannah 2013, Salaun et. al, 2016). Thus, cats literally start to use 
their own muscle to meet their body protein needs when the amount of protein in their diet does not exceed 
40%ME. This finding is important, not just as an indicator of optimal protein for maintenance of health, but 
because lean body mass (muscle) is a key driver of metabolism. Muscle mass is critical to normal energy 
metabolism, normal insulin function, and skeletal/bone mass maintenance, as well as many other essential 
metabolic functions. (Atlantis 2009, Landi et al 2016). Typical feline diets, including over-the-counter (OTC) and 
many therapeutic dry cat foods are 30-38% ME protein, This means that even if the diet is complete and 
balanced, when fed over time, a loss of muscle mass will occur; faster in diets with low quality protein, as the 
protein is less digestible, or with protein levels in the lower end of that range or less. These increased protein 
requirements in cats are also why protein malnutrition can occur more quickly in sick, injured, or anorectic cats 
and may be a key risk factor for geriatric (cats aged in their teens) felines. Thus, one of the first and most 
important changes to recommendations in providing healthy nutrition for all cats is to feed diets with at least 
10g/100 kcal or greater than 40% ME of a high-quality animal based protein.   

While increasing protein in the diet is important to provide the necessary amino acids and protein for 
energy and muscle mass, an equally important consideration for the feline diet is amount of energy present – 
both in fat sources and carbohydrates.  Indoor, neutered/spayed cats are highly prone to obesity and inactivity.  
Diets containing higher protein (protein is an energy source!) should be fed in appropriate amounts to prevent 
obesity and maintain a healthy body condition – which also increases the likelihood of activity in an indoor living 
environment.   To assure a healthy living space, there is also a critical need to include the environmental 
enrichment factors needed to help cats that are eating a healthier diet to maintain a healthy lifestyle (activity, 
engagement, and mental wellness).  We all know that eating well is not enough - an active lifestyle is important 
to healthy muscles, weight maintenance and overall health.  Recent evidence points clearly to this being 
important in cats – particularly indoor cats who are less likely to be active and engaged unless appropriate 
environmental enrichment is included:  food puzzles, cat trees, access to outdoor spaces/porches, and active 
play.  This – in addition to an appropriate diet – is essential to feline wellness for all ages.  The interested 
reader is referred to several recent reviews on enrichment in the Journal of Feline Medicine and Surgery (2013, 
Guidelines for Enrichment from the AAFP/ISFM) 

The main reasons healthy geriatric cats lose body weight and muscle as they age is due to a combination 
of 1) the general use of lower protein/lower fat adult or senior diets, and many therapeutic diets, 2) reduced 
activity due to osteoarthritis or indoor lifestyle which contributes to loss of muscle, and 3) the phenomenon 
of sarcopenia (e.g. muscle loss due to the combination of aging and chronic inflammation) (Freeman 



2011). There is little debate that in aging animals, many diseases and disorders that cause or are 
associated with inflammation are common, but recent evidence in people over the age of 50 suggests that 
diets high in simple sugars and highly digestible CHO are believed to contribute to increased pro-
inflammatory states in elderly humans – a connection not yet studied in cats but likely to be a factor in the 
loss of muscle (Kalinkovich 2016). In summary, to preserve muscle and provide optimal nutrition for senior 
and geriatric cats, feed diets with at least 40% ME protein, and in many geriatric cats a higher amount of 
high quality, highly digestible protein is required: 9.2 g/kg body weight or greater than 15g/100 kcal or 
approaching 50% ME protein.  

In addition to their increased protein needs, diets for senior cats need to have more energy from fat (e.g. > 
20% fat), with increased omega-3 fatty acids and B vitamins (especially cobalamin) (Sparkes 2011, 
Laflamme & Gunn-Moore 2014). These findings have created significant discussion among internists, 
nutritionists, and feline medicine experts about what constitutes the proper amount of protein in diets of 
aging cats with diseases that may or may not be impacted by the protein or CHO levels in the diet: 
hyperthyroidism, chronic enteropathies and triad disease, lower urinary tract diseases, and most 
importantly, CKD. There are increasing studies considering the role of high protein nutrition in aging cats 
with specific diseases, but particularly in the most common diseases of hyperthyroidism (Peterson & 
Eirmann 2014), diabetes (Hill et al 2015), and kidney disease (Scherk & Laflamme 2016).  

In the opinion of this author, with the exception of stage 3 or 4 CKD (and even then it may be moot if the 
cat will not eat the food or if multiple conditions exist), there are few (if any) indications to reduce the 
amount of protein in an older cat’s diet. First, there are a myriad of other important therapeutic options that 
can be used to manage the key factors in renal progression:  phosphorus, hypertension, potassium, etc. 
Further, in many cats with other concurrent diseases, such as hyperthyroidism, diabetes, or gastrointestinal 
diseases, the use of diets with lower protein by definition means that the diet has a higher fat/carbohydrate 
concentration – which may completely collapse the management of the disease.   For example, a diabetic 
under control on a high protein/low carb diet, switched to a kidney diet (moderate to low protein/high carb) 
will often have a diabetic crisis due to the increase in carbs in the diet.  A cat with GI disease or 
pancreatitis that is being controlled with low carbohydrate/high protein can have a recurrence of GI signs 
(vomiting/diarrhea, weight loss, appetite changes) when switched to a diet low in protein to control 
azotemia.  The most important clinical goals for cats with IRIS stage I (non-azotemic) or stage II (mildly 
azotemic) CKD are 1) maintenance of hydration (e.g. maintain renal blood flow), 2) maintenance of normal 
phosphorus levels. (Protein deprivation at this stage is not indicated, and it is detrimental to the cat - other 
mechanisms of phosphorus control in the diet are available.) (Kidder & Chew 2009), and 3) controlling 
other risk factors (e.g. hypertension, hypokalemia) (Scherk & Laflamme 2016). Traditional renal diets have 
23-27% ME protein. Vastly lowering protein levels in the diet will lower blood urea nitrogen (BUN) (low 
dietary protein) and creatinine (due to muscle mass loss), but these reductions can give the clinician a 
false sense of security that the disease is being well managed. In fact, it is maintenance of renal blood flow 
and glomerular filtration rate (GFR) that will maintain renal function and prolong life, all the while preserving 
the quality of life. Maintenance of renal blood and function is best accomplished by controlling 
hypertension, maintaining hydration, and preventing hyperphosphatemia and the onset of renal secondary 
hyperparathyroidism, and will not be achieved by the drastic diet change that comes from using a renal 
diet.   Furthermore, in most cats with advanced renal disease, e.g. stage 3 or 4, one of the greatest issues 
in maintaining their quality of life is food intake.  There is clear evidence that cats prefer high protein diets 
over diets high in CHO (Salaun 2016), and because food intake is an important factor in both feline well-
being and their owner’s perception of quality of life, there are other considerations for not restricting their 
dietary protein to the level found in advanced renal diets.  The newly marketed early stage diets (protein 
levels of 30-33%ME) are a better option for any cat that needs protein restriction to help manage azotemia.  
The key point is that there is a fine line between feeding a diet that is ideal for a disease process and 
feeding a diet that is better for the overall health of the animal (including consideration for any and all other 
health issues and factors), and this is clearly a situation in which the veterinarian must balance the two.  

The water needs of cats reflect their early status as desert dwelling animals and their development as strict 
carnivores; they obtained most of their water requirements from prey. Cats have a less sensitive response 
to thirst and dehydration than dogs or other omnivores, and they adjust their water intake to the dry matter 
content of their diet (not the moisture content) (Anderson 1982). Contrary to commonly held beliefs, this 
means that cats eating dry cat foods will consume approximately 10-15% less water (both in the diet and 
by drinking) as compared to cats eating canned foods. Feeding canned foods increases water intake and 
urine volume – two physiologic functions that are vital to overall health. In older cats that tend to produce 
less concentrated urine, increasing water consumption becomes even more important to avoid dehydration 



and development of pre-renal azotemia. Importantly, in addition to their need for water, feeding canned 
foods to cats from an early age helps to ensure that cats will eat foods of a wide variety and also provides 
a vehicle for administering medications more easily and less stressfully when medications are needed later 
in life. Cats fed only a single type of food (e.g. dry) become habituated to that type of food and lose a 
willingness to consume new or different foods. Food flexibility (which is based on types, flavors and 
formulas) is only maintained in cats if they eat a variety of foods throughout their life. Thus, feeding some 
canned food (as well as dry and different flavors) is essential to creating a healthy diet profile for cats over 
their lifetime (Bradshaw J, et al 1996). In short, healthy cats need to be food flexible to prevent nutritional 
deficiencies and to allow dietary changes as their health needs change; this can only be achieved by 
maintaining their dietary flexibility by feeding multiple foods throughout their lifetimes. 

In summary, to provide optimal nutrition for all cats it is ideal to feed a complete and balanced diet. This 
can be a commercial or a homemade diet depending on the preference of the owner for whole versus 
processed food sources and their willingness to actively participate in providing an appropriate diet for their 
cats. The ideal feline diet should contain >40% ME of an animal based, highly digestible protein with less 
than 10% ME of CHO. Furthermore, veterinarians and cat owners must truly grasp and accept the unique 
metabolic and nutritional requirements of this hunter and obligate carnivore that we have attempted to 
domesticate and hold captive in our indoor environment. We must provide nutritional and environmental 
resources that not only allow them to survive, but to thrive. 
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Diarrhea, Dysbiosis and Food 
 
The use of diet to assist in the management of GI disease is not a new concept.  Nevertheless, the type of diet 
used to help manage the problem has become an increasingly complex issue.  In many, if not most cases of 
mild or persistent diarrhea in kittens, especially those cases without significant other co-morbidities (vomiting, 
infectious/parasitic causes, etc) or without significant weight loss, the best approach is to feed a highly 
digestible diet or change the diet to one without the substances that may be associated with food intolerance or 
dysbiosis (in kittens, that is most likely carbohydrates or other additives in lower quality foods).  A highly 
digestible diet is not defined in a regulatory sense, but generally indicates a product with protein digestibility of 
> 87% (typical diets are 78-81%), and the digestibility of fat and CHO should be greater than 90% (typical OTC 
diets are 77-85% and 69-79%, respectively).  Highly digestible diets (e.g. veterinary prescription diets for GI 
disease as an example) are designed to provide food that is moderate to somewhat lower fat (remember cats 
won’t eat very low fat foods and need more fat than dogs in their natural diet to meet fatty acid/fat soluble 
vitamin requirements), moderate to increased protein (again remember, unlike diets for GI disease in dogs, 
cats need higher amounts of protein and to increase digestibility it must be higher quality), and moderate to no 
carbohydrate – again remember that cats do not need a source of carbohydrate for energy or any nutrient 
requirement).  Commercially available highly digestible diets may have additives to improve intestinal health 
(soluble fibers, omega 3 fatty acids, increased anti-oxidant vitamins, etc), and most have removed ingredients 
that may cause issues in some pets: gluten, lactose, food coloring, preservatives, etc.  There are many 
different brands available that fall under the category “highly digestible”, but the key is to remember that they 
are not all alike – either in make up (protein, fat, or CHO percentages or type) or in what is added or removed 
as part of the formulation.  One of the important differences to consider when trying to increase the digestibility 
and reduce intolerance/dysbiosis for feline diets, is to remember that the protein and fat contents are essential 
and working to decrease the number and amount of carbohydrates in the food is more important.  For example, 
in most canine highly digestible diets specifically formulated for GI disease, the diets have greatly reduced the 
fat content because that is the one nutrient source for dogs that can result in dysbiosis, malabsorption and 
trigger intestinal upset, while in cats, this is not the primary problem, instead, carbohydrates present are often 
the greatest concern.  Thus, diets containing no carbohydrate or only a single source carbohydrate are better 
for cats generally, and especially if they have disease of a chronic nature.  Thus, If you have tried a “traditional” 
highly digestible diet from this category and it is not accepted or is ineffective, or seems to make the diarrhea 
worse, you cannot assume that all diets in this category will be ineffective, but instead look to find a highly 
digestible diet that has very low (or no) carbhohdrate.  The highly digestible diets from different pet food 
manufacturers have a wide variety of different formulations: different protein and carbohydrate sources, 
different levels of fat, and a variety of additives designed to promote intestinal health (FOS, MOS, omega 3 
fatty acids, antioxidant vitamins, soluble fiber, etc).  If one type of highly digestible diet has been fed for at least 
2 weeks with minimal response, then is it entirely reasonable to either try another diet from a different source, 
or try an entirely different dietary strategy (e.g. high protein/low carb, novel antigen, home made/whole food, 
etc).   
Another consideration is that the diarrhea may be due to carbohydrate intolerance or bacterial changes 
resulting from diet changes or antibiotic use – a common problem in kittens from shelters.  Recent data has 
shown that kittens consuming high protein, low carb diets have a completely different intestinal microbiome 
than kittens consuming diets with higher amounts of carbohydrates (dry foods) and these kittens have a 
completely different metabolemic profile – meaning that the diet may not only be influencing their microbiome 
but that flora is also influencing appetite, metabolism and a variety of other health factors.   Further, in studies 
of preference kittens have been shown to actively prefer foods with protein (meat) greater than 50% ME and 
carbs less than 10%.  Finally, there are a number of studies showing that the digestibility of whole foods and 
raw foods is much greater (based on fecal scores and fecal characteristics including left over nutrients) than dry 
processed foods – thus, kittens with chronic diarrhea may respond quickly to a homemade diet (high protein, 
no carb, no additives) when prescription diets have not worked.  If you are using this approach, you need to get 
an appropriate recipe for feeding a complete and balanced diet – this can be achieved by contacting any 
veterinary nutritionist (a complete listing is on the ACVN website), or through websites like www.Balanceit.com.   
There is also strong and widely reported evidence that addition of probiotics with or without prebiotics to help 
influence the microflora are important therapeutic options in addition to finding the appropriate diet choice.  



Many kittens that improve on a homemade diet can eventually go back to a commercial food, as long as the 
offending substance is not present in the diet – this may be carbohydrates, additives or any of a number of 
other things – so careful, slow reintroduction of foods is needed. 
 
Gastrointestinal disease may decrease the availability of a number of micronutrients, such as vitamins and 
minerals, with important consequences for the pathogenesis, diagnosis and treatment of gastrointestinal 
disease. The diagnostic utility of measuring the serum concentrations of cobalamin and folate in cats with 
suspected intestinal disease has recently been established, and although the impact of deficiencies in 
cobalamin and folate are not completely known, the role of cobalamin in normal function of the GI tract and in 
many other aspects of metabolism is well documented.  Further, because cats are obligate carnivores that 
consume much higher amounts of protein in their diet, the importance of cobalamin and other B vitamin in 
maintenance of protein metabolism cannot be overstated.  Thus, evaluation of all cats and kittens with chronic 
GI disease, not just cats with severe diseases like IBD or lymphoma, is an important part not only of the 
diagnostic process, but in the management of these diseases as well.   
 
Parasitic and Infectious Causes of Diarrhea 
Trichomonosis 
 Trichomonosis, caused by Tritrichomonas foetus, has been recognized as a pathogen in kittens and 
adult cats. In cats, the organism infects the large intestinal mucosa and causes chronic large bowel diarrhea 
characterized by increased mucus, tenesmus, hematochezia and increased frequency of defecation.  Most 
affected kittens are healthy, alert and active, and the only outward signs of illness are the presence of anal 
hyperemia or swelling, and painful defecation, as well as soft stool or diarrhea.  The diarrhea can become 
explosive over time due to development of concurrent dysbiosis.  Most infections are diagnosed in young 
kittens with chronic diarrhea (average age 9 mo), but infection can occur in cats of any age.  Kittens that are 
exposed to the organism are highly likely to become infected, and infection is likely to be persistent.  In a recent 
study, all 8 cats that were exposed to the trophozoites became infected – the organism was cultured from their 
feces throughout the 200 days of the study.  However, infection with T. foetus does not necessarily correlate 
with the degree of clinical signs – especially in adult cats, as there are many cats that culture positive to the 
organism but are completely asymptomatic.  The prevalence of this infection in the general population is 
unknown, but at a large international cat show, 31% of the cats (36/117 cats) were affected.  In studies in 
Europe, similar percentages of positive cats were identified – whether they were in rescue groups or free living.  
The infection can be easily misdiagnosed as giardiasis unless the observer is trained to recognize the 
differences in the two species, and co-infection with Giardia spp. has been documented in 12% of cats.  
Infections are most commonly found in young cats from crowded housing conditions (shelters, catteries, rescue 
groups or cat “collectors”) which may reflect an increased opportunity for exposure or, alternatively, due to 
environmental stress and immature immune function in young cats.   
 Diagnosis of this infection can be made by several different approaches.  These are listed in order 
from relative ease of using the test and expense:  1) direct examination of the feces for the trophozoites 
(diagnostic if found, but often false negatives), 2) fecal cultures for the organism (using the InpouchTF kit, 
Biomed Diagnostics, White City, OR) (an option but not the easiest or the most definitive approach), 3) PCR of 
feces submitted to labs able to run fecal PCR testing for trichomonas (the most appropriate).  The fecal smear 
test has very low sensitivity (14%), and errors in diagnosis can be made by inexperienced observers (confuse 
with giardia or other).  However, it is still the easiest and potentially fastest way to make a definitive diagnosis.  
The InPouchTF kit is more sensitive than the fecal exam, but takes up to 12 days to grow the organism for 
diagnosis.  The samples can be sent to lab for culture, or the culture kits can be obtained and used in the 
practice/shelter setting.  Because other trichomonad species can grow in the pouch, PCR testing of the 
cultured organisms may be needed for confirmation.  PCR testing is the most sensitive and specific method of 
diagnosis, but is also more expensive and may not be feasible in many shelter settings.  
 Therapy of cats with trichomonosis is difficult, as the most effective drug for the infection, ronidazole is 
not approved for use in cats, is difficult to administer –especially due to its powder form and taste, and has 
significant (although manageable, potential for toxicity).  Metronidazole and other antibiotics have been used in 
both experimentally and naturally infected cats, but are completely ineffective in clearing the infection and 
metronidazole has been recently shown in studies of the microbiome to cause significant dysbiosis – so is NOT 
recommended. Ronidazole (powder-on feed antibiotic used in treatment of turkey cankor) at a dose of 30 
mg/kg q24h po has been shown to clear the infection in both naturally infected and experimental cases of the 
disease (the disease is worldwide and responses to treatment in cats in Europe and Asia are similar to the US 
– 66-80% respond to treatment if given as directed above).  This drug is potentially hepatotoxic and neurotoxic, 
especially when given BID, so once daily dosing is essential and is the only appropriate way to give the drug.  
This antibiotic should not be used empirically to treat cats with undiagnosed diarrhea.  Recent studies using E. 



faecium probiotic therapy have shown promise in reducing both diarrhea and remission as this bacterium helps 
reduce Trichomonas growth and adhesion.  All kittens with protoazoal or coccidian parasitism likely benefit 
from both highly digestible (high protein/low carb canned food) along with probiotics containing this species.   
All other antibiotics and antiparasiticidals, including tylosin, enrofloxacin, azithromycin and fenbendazole, have 
not been shown to be effective against T. foetus, and in some cats may exacerbate diarrhea by altering the 
normal flora, or result in delay of clinical remission.  Clinical remission of the diarrhea has been shown to occur 
in many infected cats, usually by 2 years of age, even if they are not treated.  However, many cats that have 
this infection are not acceptable indoor pets due to the malodorous feces they produce.  At this time there is no 
evidence that this organism is zoonotic, but it certainly is infectious to other cats, and thus appropriate infection 
prevention measures should be instituted.   
Giardiasis 

 Giardia spp. is a frequent cause of diarrhea in cats and kittens, with a prevalence rate reported to be at 
4 percent nationally, but the infection rate is much higher in shelters or catteries where it may be nearly 12%.  
In many adult cats, Giardia spp. infections are subclinical or transient, but in kittens, infection is classically 
associated with an acute onset of malodorous, pale, mucoid diarrhea.  The diagnosis is relatively 
straightforward when the trophozoites or cysts are identified on fresh fecal smears or a flotation.  However, 
because the cysts are shed intermittently, and they can be misidentified or confused with other fecal artifacts, 
the sensitivity of this approach is only about 50%.  The sensitivity increases to 90% if zinc sulfate flotation is 
used to examine 3 separate fecal samples.   Immunoassays and ELISA testing has also greatly improved the 
sensitivitiy and specificity of diagnosis of Giardia in cats and kittens, but in the shelter setting, these options 
may not be financially viable for all situations. Treatment of giardiasis in cats and kittens has not changed 
drastically for many years, and includes specific anti-protozoal therapy combined with environmental control. 
Metronidazole, at a dose of 25 mg/kg po q12h for 7 days, continues to be a highly effective therapy for the 
disease in affected cats, but has the potential to cause toxicity side effects and may also induce significant 
dysbiosis.  Fenbendazole is reported to be effective in cats at a dose of 50 mg/kg po q24h. In some cases, 
combination therapy (metronidazole and fenbendazole) may be needed, but use of highly digestible diet, 
probiotics (with a product containing E. faecium) and careful environmental control for reinfection are key.   
Because re-infection is a major cause of persistence or recurrence of infection in a household, cattery, or 
shelter setting, institution of appropriate environment control measures is essential.  These measures include 
environmental decontamination (cleaning of all floors, cages, litter pans and surfaces that have been in contact 
with feces with quaternary ammonium or Clorox containing disinfectants), coat cleaning (bathing or shaving the 
perineum of long haired cats), and isolation of affected animals during the diarrheic phase to prevent infection 
by co-grooming, etc.  Because this organism is zoonotic, appropriate education about handling of infected cats 
and kittens is an important aspect of the environmental control procedures implemented.       
Cryptosporidiosis 

 Cryptosporidium parvum is a coccidian parasite that infects the microvilli of the intestinal epithelium of 
kittens and immunosuppressed cats.  The presence of the organism around the world is quite variable – with 
some regions having exceedingly low infection risk (Japan, New Zealand) vs others having more considerable 
infection risk (Eastern Europe).  The organism was found in 8% of cat fecal samples in one study in the US 
using PCR methods.  The disease caused by this infection can range from an asymptomatic carrier, to mild, 
transient illness, to prolonged, life-threatening malabsorption syndromes.  In some adult cats, the organism can 
cause intestinal infiltrates similar to those observed with classic inflammatory bowel disease, and because the 
organisms are very small, unless special stains are used, may be not diagnosed.    The organisms can be 
observed in feces at high power, but they are extremely small (< 4 um), and are easily missed unless special 
stains or assays using immunofluorescence and careful observation are employed.  Further complicating the 
diagnosis, the organisms are shed intermittently, and thus, infected cats can often have negative fecal 
fluorescence exams.  Because cryptosporidiosis is zoonotic, the person handling the needs to use appropriate 
precautions when handling the infected feces, such as wearing gloves and cleaning any utensils with 
disinfectants (bleach).   Treatment of kittens infected with cryptosporidiosis is very difficult, as infection may be 
occurring due to concurrent infection with other organisms, due to poor diet or due to intestinal dysbiosis.  
Tylosin, metronidazole and other commonly used antimicrobials are ineffective in eradicating the organism.  
They may improve diarrhea if a bacterial component is active, but in most kittens they are not helpful and may 
increase the risk of dysbiosis. Azithromycin (dose 5-10 mg/kg po q12h) is relatively effective in humans, but 
has only been studied in a small number of kittens, however, the drug appears to be safe.     
 
Other Infectious Causes of Diarrhea 
 Other causes of diarrhea that should be considered in kittens include several viral diseases:  feline 
panleukopenia virus, hemorrhagic calcivirus, rotavirus, astrovirus, enteric coronaviruses (including the SARS-
Co2) and the coronavirus causing feline infectious peritonitis.  Feline panleukopenia is the most clinically 



important intestinal virus of this group, and affects primarily unvaccinated kittens and cats causing fever, 
depression, anorexia, vomiting and diarrhea.  Diagnosis is usually based on the clinical signs and history, but 
the canine parvovirus antigen test cross-reacts with the feline virus and thus can be used for confirmation.  
Testing for the SARS-Co2 virus is only indicated per CDC and AVMA guidelines if there are people in the 
household with signs of Covid19 and the cats/kittens are in close proximity with signs of illness.  Cats and 
kittens may be infected with the virus, but their role in disease transmission is still believed to be a minor 
component of virus spread, compared to the high level of human-to-human transmission that remains the 
primary mode. Treatment of this and any viral enteritis in kittens is symptomatic and supportive.  Because 
young kittens are prone to dehydration and hypoglycemia, fluid therapy and nutritional support are key aspects 
of the supportive care.  Bacterial causes of diarrhea include salmonellosis, campylobacteriosis, clostridial 
infections, and occasionally yersiniosis, tyzzer’s disease (Bacillus piliformis), and colibacillosis.  Diagnosis of 
bacterial infections causing diarrhea in kittens or cats is very difficult, primarily because pathogens can be 
isolated in similar rates from both diarrheic and non-diarrheic feces.  Other infectious causes of diarrhea 
include fungal diseases such as histoplasma, however, these are more likely to occur in adult cats.   Most of 
the parasitic causes of diarrhea in kittens are typical, e.g. hookworms, coccidians, roundworms, and 
strongyloides, and be easily found on fecal flotation, however, therapeutic de-worming should still be performed 
in kittens that have diarrhea, even if the fecal is negative.   
 
 
 
 



The Feline Pancreas: From Acute to Chronic Pancreatitis and Insufficiency 
Debra L. Zoran, DVM, PhD, DACVIM-SAIM 
Texas A&M University, College Station, TX 

Feline pancreatitis is a disease complicated by its wide range of presentations and its 
complexity (association with triad disease).  Diagnosis of pancreatitis can be relatively 
straightforward (in acute seriously ill cats) to exceedingly challenging in cats with the waxing 
waning illness of chronic pancreatitis, and for both conditions the treatment remains 
symptomatic and supportive.    This talk will review the latest literature on the diagnosis of this 
disease in cats and review the treatment of cats with pancreatitis and one of the effects of 
chronic pancreatitis:  exocrine pancreatic insufficiency. 
 
Diagnosis 

Pancreatitis is the inflammation of the exocrine pancreatic tissue secondary to multiple 
conditions and insults. Some investigators have separated acute pancreatitis (AP) and chronic 
pancreatitis (CP) forms, based on the severity and longevity of the clinical signs and on 
histopathologic findings. However, there is no consensus in the literature on whether diagnostic 
criteria of AP and CP are clinical or histologic.  On histology, AP is characterized by neutrophilic 
inflammation and edema.  This condition is different from CP, in which lymphoplasmacytic 
inflammation and/or fibrosis is a prominent histologic finding with permanent structural and 
functional impairment.  Although AP and CP may have different clinical presentations, these 
titles may represent the same disease with different presentations occurring along its 
continuum.   The acute disease that is frequently encountered in obese dogs fed a high fat diet, 
is not similarly reported in cats.  Cats with AP are more likely to be underweight, and high fat 
diets do not appear to be an important predisposing factor.  In CP, cats of all ages, sexes and 
breeds are affected, although Siamese cats are reported to have pancreatitis more frequently.  
Finally, the clinical signs of CP in cats are especially vague, with the most common signs being 
lethargy (reported in 100% of cats in one study), anorexia, dehydration and abnormal body 
temperature (either fever or hypothermia can be observed).  This is especially true for cats with 
chronic disease.  Vomiting and anterior abdominal pain, which are common clinical signs in 
dogs with acute pancreatitis, are reported to occur in only 35% and 25% of cats with CP, 
respectively, but are common in cats with AP.  However, cranial abdominal pain may be more 
common than is reported, as detection of abdominal pain may be difficult in obese cats or cats 
with very focal disease.  Cats with the most severe acute forms of pancreatitis, may be icteric or 
in shock, and the prognosis for these cats is significantly more guarded.  Other conditions that 
often occur concurrently with pancreatitis in cats include hepatic lipidosis, cholangiohepatitis, 
inflammatory bowel disease, interstitial nephritis, diabetes mellitus or vitamin K responsive 
coagulopathy.  In up to a third of cats with chronic pancreatitis, triaditis is present (cholangitis, 
pancreatitis and IBD), and in up to 60% of cats biaditis (two of the three conditions) is present.  
Thus, the clinical signs may be quite variable, and this must be taken into consideration with 
each patient.  In addition, with increases in liver enzymes and bilirubin, the signs and 
abnormalities can easily be attributed to liver dysfunction, which further delays the diagnosis.   

Routine evaluation of cats with suspected pancreatitis may include hematology, a serum 
biochemistry profile, urinalysis, abdominal radiography and/or ultrasound, and serum assays of 
pancreatic function (e.g. feline trypsin like immunoreactivity –fTLI), or inflammation (feline 
pancreatic lipase immunoreactivity – fPLI).  Hematologic findings in cats with pancreatitis are 
nonspecific, but may include a nonregenerative anemia, leukocytosis or leukopenia (less 
common).  In a recent study, cats with AP consistently had an elevated WBC (20,300 cell/uL) 
and mild decreases in platelets (mean = 180,000 platelets/ul).  Reported changes in the serum 
chemistry profile include elevated serum alanine aminotransferase (ALT), elevated serum 
alkaline phosphatase (ALP), hyperbilirubinemia, hyper- or hypoholesterolemia, hyperglycemia, 



azotemia, and hypokalemia.  Liver enzyme elevations were more common in cats with mild 
pancreatitis (determined by surgical biopsy), and GGT ALP, and ALT were all moderately 
elevated in these cats (supportive of the fact that cholangitis is occurring concurrently).  Serum 
lipase may be increased early in acute pancreatitis, but in a recent study amylase and lipase 
were found to be of little diagnostic value in distinguishing normal cats from those with 
pancreatitis.  There are no changes in the urinalysis consistently observed or specific for 
pancreatitis in cats.   

There are two available options for testing feline pancreatitis by the fPL – an in house 
table-top SNAP fPL assay and the lab based Spec fPL assay (considered the current standard).  
The SNAP fPL has recently been compared with the Spec fPL and shown that it has great 
correlation with the standard in confirming pancreatic inflammation when it is active (AP).  
However, the sensitivity of the test, with sensitivities greater than 65%.  However, in low grade 
or CP, the sensitivity can be as low as 35%, and thus a large number of false negatives occur.  
In cats with chronic pancreatitis, enzyme levels can be quite variable, and thus, while the Spec 
fPL remains the gold standard for diagnosis, it is still necessary to evaluate the combined 
historical, physical exam, lab data and imaging information along with the enzyme assay when 
making a diagnosis.  

The feline trypsin like immunoreactivity assay (fTLI) was developed years ago as the test 
of choice for diagnosis of exocrine pancreatic insufficiency, and the data and follow up have 
confirmed its utility for this condition.   In addition to its importance as a pancreatic function test, 
in recent years, others have evaluated the fTLI as a diagnostic test for acute pancreatitis – 
working on the premise than an elevation in serum concentrations were consistent with 
pancreatic leakage or inflammation.  While an increase in fTLI can be found in cats with acute 
pancreatitis, a normal fTLI does not rule out pancreatitis, and thus this test should not be used 
for diagnosis of acute or chronic pancreatitis.  Nevertheless, the fTLI is still an important test for 
cats suspected of having CP, as they are at risk of losing exocrine (and endocrine) function – 
and may develop pancreatic insufficiency which can be detected by this test.  Unlike dogs, in 
cats with EPI the signs are much more subtle, and weight loss is the most common sign (not 
diarrhea).  So, measurement of TLI is important in cats with subtle signs, unexplained weight 
loss or GI signs not attributable to other causes.  In addition to measurement of the TLI, 
concurrent measurement of cobalamin is also an important test of GI function that should be 
completed in cats with suspected pancreatic disease, as a majority of cats with insufficient 
pancreatic function have low (sometimes extremely so) levels of cobalamin – which by itself can 
lead to inappetence, diarrhea and intestinal dysbiosis/disease. In cats with low cobalamin, this is 
likely due to the lack of instrinsic factor (from the pancreas) and thus, will require life-long 
supplementation with cobalamin. 

Imaging studies are frequently used to help identify cats with pancreatitis, however, the 
changes are not consistent and can be particularly subject to interpretation and operator 
expertise.  While ultrasound may reveal a hypoechoic pancreas, hyperechoic mesentery, a 
mass effect, or may reveal a normal pancreas, these changes do not necessarily confirm 
pancreatitis as pancreatic cancer can have a similar appearance.  Nevertheless, ultrasound  
can be very helpful in identifying other concurrent abnormalities such as bowel wall thickening, 
biliary track thickening, sludging or changes consistent with cholangitis, as well as other organ 
structural abnormalities.  Studies have shown that mild (CP) pancreatitis was difficult to 
visualize or detect via abdominal ultrasound.  However, studies also show that ultrasound has a 
80% sensitivity and 88% specificity in cats with moderate to severe pancreatitis.  However, 
because cats with CP can have a normal appearing ultrasound, it is important to use multiple 
diagnostic tools when making the diagnostic plan.  

The gold standard for making an accurate diagnosis of pancreatic disease remains 
confirmation of inflammation on histopathology.  This can be obtained through less invasive 
means (percutaneous pancreatic aspirate/biopsy and endoscopic biopsies) or through the 



traditional exploratory.   An exploratory laparotomy not only gives the opportunity to obtain  
biopsies of all tissues of concern: pancreas, liver, sampling of bile and biopsies of intestinal 
tissues and lymph nodes – all of which may be important in understanding the situation in a cat 
with triaditis.  However, many owners refuse this option as surgery is expensive, can increase 
the risk of complications (from anesthesia/surgery), and depending on the patient, can result in 
challenging post-operative management.   Thus, while biopsy is an important tool, it is not an 
option in all cases, and even if the biopsy reveals a normal pancreas – focal or chronic 
segmental pancreatitis cannot be ruled out.     
 
Therapy of Chronic Pancreatitis  
 Therapy of chronic pancreatitis remains symptomatic and supportive, primarily because 
there are no evidence-based studies yet available reporting specific therapeutic approaches that 
are beneficial, and because cat may have multiple concurrent issues and in the absence of 
histopathologic or culture driven information it is difficult to make definitive statements of 
treatment.  Because chronic pancreatitis may occur concurrently with either lymphoplasmacytic 
cholangitis or IBD, therapy for those diseases may be given regardless of what may be used for 
the pancreatic disease.  Many have advocated the intermittent use of steroid therapy 
(methylprednisolone), and in some cats with chronic pancreatitis this may be reasonable, where 
LP inflammation is the primary problem causing clinical signs.  However, in cats where fibrosis 
and pancreatic degeneration, not inflammation, is occurring, steroids would be expected to be 
counterproductive (particularly in causing insulin resistance and increasing the risk of diabetes).  
At this time, appetite stimulation (using mirtazapine) and pain control (buprenorphine or NK-1 
antagonists like maropitant) are the most commonly recommended therapeutic approaches 
along with fluids as needed.  If the cat is nauseous, maropitant may be quite helpful for both its 
antiemetic effect and pain relief.   Finally, antioxidants (SAMe, fish oil) may be considered, but 
medicating cats with multiple things is often counterproductive, and there is no evidence that 
these added to the therapy changes outcome.  Appropriate dietary and probiotic therapy (as for 
IBD or diabetes – high protein/low carb) are important – using a highly digestible diet is ideal, 
long with a diet that is low carb to reduce stress on beta cells, but there is no evidence to that 
feeding a low fat diet is helpful or indicated.  Other immunosuppressive or anti-inflammatory 
therapy therapy should also be used cautiously and preferably with biopsy confirmation of 
inflammation.  In most cats, symptomatic and supportive therapy can provide relief of signs but 
will not prevent relapses or recurrences – thus, client communication is essential for preparing 
them for the waxing/waning chronic nature of this disease.  
 
Nutritional Therapy of Feline Pancreatitis 
 The diet chosen should be highly digestible and palatable, but the concept of low fat diet 
to reduce stimulation of pancreatic secretions is not recognized as an important aspect of 
therapy in cats (as it is in dogs)   An important point about feeding cats during this period is to 
avoid force feeding – not only because it is very difficult to achieve the appropriate level of 
caloric intake by this method, but also because it can induce food aversion.  In many cats with 
CP, a high protein/low carb diet will be beneficial to reduce the workload on the pancreatic beta 
cells from a high starch diet, and will also reduce carb malassimilation in dysbiosis and IBD.  
Alternatively, if the cat is already on a diet appropriate for a cat with IBD (a novel or highly 
digestible food) and is doing well, a change in diet is not indicated unles the cat is becoming 
diabetic.  Lastly, supplementation of cobalamin, if indicated by measurement of levels, is also 
extremely important and will be necessary indefinitely.   
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Colon Physiology and Nutrition Review 
 While the vast majority of digestion of food sources (protein, fat and 
carbohydrates) occurs in the small intestine of monogastric species, the colon has its 
own role in digestion and absorption of nutrients and is a major contributor to the 
balance of the gastrointestinal ecosystem through fermentation of dietary fibers and 
metabolism of ingesta incompletely digested in the upper GI tract.  However, equally 
important to health is its role as an essential contributor to the maintenance of water 
and electrolyte balance (a familiar role of the distal nephron, but equally important here). 
Most carbohydrates in food are complex carbohydrate (not simple sugars like glucose) 
that are α-linked (meaning they are able to be acted upon by traditional enzymes that 
digest carbohydrates (CHO) (disaccharidases, amylases, etc) to break them down into 
their building blocks for easy digestion and absorption.  However, diets also contain in 
much smaller, but important quantities, β-linked CHO which are found in the woody (e.g. 
cellulose) and meaty (e.g. guar gum) parts of plants and these make up the group of 
CHO called dietary fibers.  The β-linked CHO present in dietary fiber are only made 
available when bacteria, with the enzymes necessary to break the β-linkage, digest 
them.   For example, this occurs efficiently in the rumen of cattle or the hind gut of 
horses, but in dogs and cats, the time and number of bacteria needed to digest these 
fibers is only present in the colon, and these bacteria are only able to digest (ferment) a 
small portion of dietary fiber (mostly due to the short time these CHO are there).   

Dietary fibers are a complex group of CHO that are generally divided into two 
separate groups: insoluble (poorly fermentable) and soluble (highly fermentable) fibers. 
Both soluble and insoluble fibers alter digestion and absorption of other nutrients in the 
small intestine.  Soluble fibers (e.g. beet pulp or psyllium) tend to form gels that slow 
absorption of dietary nutrients.   Alternatively, insoluble fibers increase the rate of 
passage of nutrients through the intestine and prevent digestive enzymes from having 
access to the nutrients in the small bowel.   This can be helpful in obese animals when 
you are attempting to create a sense of fullness and reduce intake, but it is not at all a 
good idea in animals with small intestinal disease as this reduces digestibility of 
nutrients which can contribute to dysbiosis.  In general, the amount or type of fiber that 
should be present in pet foods is widely debated and highly variable.  This is especially 
true in cat diets, whose natural carnivorous diet would contain small amounts of fiber, 
typical of that found in the digestive tract of prey.  However, commercial therapeutic 
diets containing fiber have widely varying amounts of insoluble, soluble or combinations 
of both. Other than its effects on digestion in the small bowel, fiber in the diet is 
essential for colon health.  Soluble fibers (acting as a prebiotic) are primarily present to 
provide a food source for the colonic bacteria (the short chain fatty acids formed from 
digestion of soluble fibers are used by both bacteria and colonic cells for energy.  
Colonocytes are like small intestinal epithelial cells in that they receive the majority of 
their energy from luminal sources.  However, they are different in that they preferentially 
utilize butyrate (a four carbon, short chain fatty acid produced by bacterial fermentation 



 
of fiber, and other luminal CHO) for their metabolic energy needs.  Because soluble 
fibers are more fermentable (digestible) than insoluble fibers, more butyrate is formed 
from these dietary fiber sources.  Conversely, insoluble fiber (fibers that are not 
digested in dogs and cats) are essential components of normalizing colonic motility 
through increasing segmentation, and promoting propulsive (evacuation) activities; 
however these functions require that the dog or cat be adequately hydrated or the bulky 
insoluble fiber will increase the risk of constipation from the stool becoming harder and 
drier (and more difficult to pass).   

The beneficial effects of fiber in colitis may be due to normalization of colonic 
segmental contractions, or its influence on colonic bacterial populations, or its ability to 
bind toxins or other luminal irritants (e.g. bile acids, fatty acids) and prevent further 
irritation.   However, because constipation is a common problem in obese and older 
cats, and frequently diets high in insoluble fiber are recommended to increase fecal bulk 
and improve colonic contractions and motility.  This can effective as long as the animal 
is well hydrated (dehydrated animals will pull even more fluid from the colon, making the 
feces even drier and harder, a common issue in cats), and as long as adequate colonic 
contractility remains (e.g. cats with megacolon do not respond to high fiber diets).  Thus, 
no blanket recommendations exist: if clinical response is not achieved with the diet that 
you believe most appropriate, then an alternate diet approach should be attempted.   
 
Prebiotics, Probiotics, Synbiotics 
 
 Prebiotics are dietary substances added to pet foods (soluble fiber sources or 
substances like FOS), or supplemented as a nutriceutical product to increase the 
beneficial bacterial flora and thus improve GI health. Criteria have been established for 
classifying food ingredients as prebiotics and these are: 1) they are resistant to gastric 
acidity, to hydrolysis by gut enzymes, and to absorption in the GI tract, 2) they must be 
fermentable by the GI flora, and 3) they are selective for stimulating growth of intestinal 
bacteria that contribute to overall health. By increasing the number and health of 
beneficial bacterial species, it is proposed that they will be able to out-compete 
pathogenic bacterial species, such as Salmonella, E. coli, Clostridium, or 
Campylobacter for space, food and other resources. Further, prebiotics also have other 
positive benefits that are more difficult to measure, including decreasing in fecal protein 
catabolites and causing positive changes in immune function. Examples of prebiotics 
that have been studies in cats include fructo-oligosaccharides (FOS), mannano-
oligosaccharides (MOS), inulin, chicory, lactosucrose, and oligofructose.  
 Probiotics are supplements containing single or multiple species of beneficial 
bacteria aimed at colonizing the enteric ecosystem and helping to normalize the 
microfloral balance.  There are many different probiotics on the market, and it is 
important to recognize the differences that may be found between OTC and veterinary 
nutriceuticals (e.g. Purina Fortiflora, Nutrimax Proviable, and many others) in product 
effectiveness and reliability.  In addition, with increasing genomic work being done by 
the GI lab and others, there is increasing evidence that probiotic species have varying 
roles and functions in the GI microbiome – thus, the practitioner must familiarize 
themselves with these products to better understand their use based on field studies 
and published work.   



 
 Synbiotics are products containing both a pre- and a probiotic(s) in a single 
product formulation.  In theory this approach would be ideal for providing the necessary 
food source for the probiotic bacteria present in the formulation, but the effectiveness of 
a specific prebiotic with a particular probiotic bacteria has not been extensively studied 
and dietary sources can be as effective for this purpose.   
 
Colonic Diseases Causing Constipation 

Infrequent or difficult evacuation of feces is termed constipation.  Obstipation is 
intractable constipation that is refractory to control or cure and implies some degree of 
permanent loss of function.  The causes of constipation in the cat are quite numerous, 
but often relate to inadequate intake of water or dehydration due to other causes 
resulting in dry feces.   However, a number of other causes can be involved, including 
refusal to use the litter box (behavioral, structural), ingestion of feathers or bones 
resulting in abnormal or painful stool, an obstructive process in the colon (internal 
causes include masses or neoplasia, and external causes include pelvic fractures), 
inactivity or obesity – both decrease colonic regularity and function, or ingestion of a 
high fiber diet (typically dry food) followed by an episode of dehydration leading to 
development of a hard, dry, large fecal mass.  In every case, an attempt should be 
made to determine the underlying cause.   Either constipation or obstipation that are 
persistent and/or untreated, may culminate in the end-stage syndrome of megacolon, a 
process where the where the smooth muscles of the colon lose all ability to contract 
(neurologic dysfunction) and the colonic wall is flaccid and dilated, with loss of functional 
ability to contract.  The presence of hardened feces in the colon, termed colonic 
impaction, is a consequence of prolonged constipation, obstipation or megacolon, but 
does not necessarily imply permanent loss of function.  Diagnosis of constipation is 
relatively straightforward, however, functional evaluation of a dilated colon to assess the 
reversibility of the situation requires anorectal manometry, pelvic floor 
electromyography, motility assessments and intestinal transit time tests which are not 
routinely available. As a result, in most cases, the diagnosis is made on response to 
therapy and as with all organ dysfunction can be present in grades of severity.   The key 
point is to aggressively treat and make every attempt to prevent recurrent constipation 
as once loss of smooth muscle function and development of neurologic dysfunction is 
irreversible. 
 
Constipation, Obstipation and Megacolon 

An acute episode of constipation is a problem that is usually easily managed in 
most cats, as long the cause(s) can be identified and corrected (e.g. dietary, life-style, 
structural issues).  However, chronic, recurrent bouts of constipation or development of 
obstipation are more difficult problems for which the inciting cause must be identified 
and corrected to the greatest extent possible before treatment will be successful in 
preventing recurrences.  The initial therapy of constipation is aimed at rehydration of the 
cat followed by gentle softening and removal of feces from the colon and rectum.  In 
dehydrated animals, rehydration therapy is very important (even essential) to help 
soften the stool.  Intravenous fluid therapy is preferred to oral rehydration in most 
severe cases, but SC fluids can also be helpful.  In severely constipated/obstipated 
cats, general anesthesia followed by multiple enemas will be required to evacuate the 



 
colon.  Thus, appropriate preparation for the procedure (pre-anesthetic evaluation and 
hydration) are essential to preventing complications.   The type of enema solution 
varies, but warm water should be used initially. Stool softeners such as MiraLax are 
often beneficial and may be added to the enema solution or given orally to help soften 
the fecal mass.  Lactulose is another stool softener that can be used in the same way.  
Dioctyl sodium sulfosuccinate (DSS) is an emollient that can be added to warm water 
solutions to help soften the stool; however, it must be remembered that DSS is irritating 
to the colonic epithelium and in a chronically constipated cat this may be harmful to the 
colon wall.  Enema solutions should be administered by gravity flow depending on the 
animal’s size (in most cats 30-60 ml per dose).  Solutions containing soaps or 
phosphate salts should be avoided due to their irritant or toxic effects – they will be 
absorbed quickly from the colon.   Cats under anesthesia should be entubated to 
prevent aspiration should the enema procedure result in reflux or regurgitation of fluids 
in the GI tract anterior to the impaction site as the enema and colonic massage is 
performed. 

Dietary management is an important long term management tool in cats with 
constipation or obstipation.   Two of the MOST important aspects of improving the 
defecation ability of cats are maintaining hydration (canned food diet) and improving 
activity (weight loss, pain relief from OA).  Many cats have pain or difficulty in passing 
stool because they have very dry hard feces – a problem created by eating only dry 
food (very low water content) that contains a very high fiber content (common in weight 
loss diets or hairball control diets).  Fecal water content can increased by simply feeding 
a higher protein, lower carbohydrate food with added water (canned) – or if the cat will 
not eat canned food, reduce the fiber content of diet to less than 5% and use SC fluids 
or the new product Hydracare, to attempt to increase water intake/fecal water content.   
The standard treatment for many years has been to increasing fecal bulk with dietary 
fiber of moderate or poor fermentability to help stimulate the defecation reflex and 
shortens transit time – thus, to help move feces through the colon.  However, this 
method is only helpful as long as the cat is well hydrated, and the stool is evacuated 
regularly (an active cat with normal, regular bowel movements and normal colon 
function.   However, in many cats (who tend to have too dry feces due to marginal 
dehydration) these diets will likely make the problem worse.  In these situations, either 
the cat must consume more water for the diet to be safe and effective to use, or these 
diets will increase constipation risk.    

The current best approach for any cat that is prone to constipation is to feed a 
canned food (to increase water content) and add soluble fiber (metamucil or Miralax) to 
increase water and propulsion as needed.  Both Metamucil and Miralax are tasteless, 
and can be added in very small amounts (1/4 tsp mixed in the canned food) and 
adjusted as needed to get the stool consistency you desire.  The best approach for a 
cat that only eats dry food is to use a diet that contains mixed fiber – in other words, a 
small amount of insoluble fiber to “push” and the remainder of the fiber component is 
soluble (digestible) fiber that will actually “soften” stool and increase stool water content 
by fermentation.  There are several commercially available veterinary prescription diets 
that have mixed fiber (both insoluble and soluble fiber sources – much like Metamucil – 
and these are far and away the best diets for most cats that will only eat dry food.  
However, it is still important to monitor stool firmness and consistency, as any high fiber 



 
diet may make the stool too dry if the cat is not well hydrated or if the cat’s colon 
function is not adequate.    In all cats with severe colonic muscle dysfunction or failure 
(obstipation or megacolon), high fiber diets should be avoided completely – and only 
diets that are highly digestible (GI diets) that result in the maximal digestion of food and 
the minimal amount of feces should be used.   

 The emollient and lubricant laxatives, such as DSS and petroleum jelly, result in 
a softer stool either via increasing fecal water or by simply lubricating the fecal mass.  
These laxatives are good for short term management of mild constipation, and in 
softening a fecal mass that contains hair, bones, etc., but are not effective for therapy of 
chronic constipation.   Osmotic laxatives, such as lactulose or polyethylene glycol-
electrolyte (PEG, Miralax) solutions, increase intraluminal water content by their osmotic 
properties and are the most commonly used and familiar options.  The PEG containing 
product Miralax remains unabsorbed in the feline colon and is very safe and effective in 
increasing fecal softness/water content.  In addition, Miralax is odorless and easier to 
administer than other laxative products – as it can be added to food (canned or dry, but 
canned is easiest).  Lactulose is fermented by the colonic microflora (like fermentable 
fiber), which increases fecal water content, so also provides SCFA, however, studies 
have shown that chronic lactulose use may lead to hypocalcemia and thus this option is 
not a good long-term therapy option.  Lactulose is best used to help soften stool while 
deobstipation procedures are in process or with enema solutions.  Stimulant laxatives, 
such as bisacodyl, increase the propulsive contractions of the colon and decrease 
colonic water absorption.  They should never be used in a constipated cat, and are only 
used as a preventative to increase colonic activity – however, they are less effective 
than cisapride or other prokinetics in that family.  Prokinetic therapy with cisapride or 
prucalamide will increase colonic smooth muscle contractions, and is especially useful 
with post operative ileus, constipation non-responsive to fiber or laxative 
supplementation, or in animals with some (minimal) loss of function.   In severe cases of 
obstipation or megacolon that are unresponsive to dietary, Miralax and drug therapy, a 
surgical subtotal colectomy may be considered.  However, there are many issues of 
long term management and potential complications associated with this procedure that 
lead to poor quality of life, and this surgery should only be used as a last resort with 
complete understanding of the owner of the likely outcome. 
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