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Introduction 

Complicated medicine disease and diagnostic testing can be challenging for pet owners.  It can be 

frustrating for owners when they don’t understand the VALUE of testing. They will often decline an 

option that is not understood. This is particularly true if the veterinarian has not clearly and concisely 

outlined what they think the problem or problems might be, the potential disease(s) causing the 

problem(s) and the diagnostic tests needed to rule-in or out those potential diseases.     

 

“Enough tests already just treat” owners say. Or one may hear from an owner:  “They are just going to 

do a bunch of tests” when a friend suggests a visit to the veterinarian for an ill pet.  The veterinarian may 

or may not do a “bunch of tests” but how does the veterinarian know how to treat the patient if they 

don’t know what is wrong?  The most direct way to achieve lasting relief and return to health is by 

uncovering what the problem really is, by diagnosing the disease, so that treatment can be definitive and 

not simply empirical. Diagnosing disease also makes financial sense. Money is not wasted on treatments 

for disease the pet does not have.  

 

As part of the online survey of the Bayer Veterinary Care Usage Study, pet owners were asked under 

what circumstances they would take their pet to the veterinarian more often. Four attributes that ranked 

highest were: if I knew I could prevent problems and expensive treatment later, if I was convinced it 

would help my pet live longer, if each visit was less expensive and if I really believed my pet needed 

examinations more often. These findings suggested that pet owners need to fully understand the health 

implications for their pets and the economic benefits for themselves before they will increase their visits 

to the veterinarian. For optimal care of the pet, the veterinary team needs to bring the client into the 

team. The veterinary team needs the understanding and participation of the pet owner, from initial 

history to final dose of the treatment medications.   

 

I am a passionate believer that we need to do what is best for the pet. That is why owners come to us, 

their family veterinarian. We are their source of information. Our clients may “find out” about additional 

options for their pet’s illness through the internet and/or a neighbor and ask us about these but I firmly 

believe we need to be the primary source of this information. We are the experts that listen to their 

concerns, examine their pets, formulate an idea of what may be going on, provide testing 

recommendations to help make a diagnosis, and initiate a treatment plan. We will modify our 

recommendations depending on the unique needs of the owner and pet but we should not judge our 

clients’ interest in their pet, willingness to treat, and/or ability to afford such that we do not offer what 

we think is best. We should not withhold information from the pet owners but educate and inform them 

so that can make the bet decision for their pet. I remember walking with a cardiologist who was 

speaking to a close friend on the phone. The friend’s older dog was just diagnosed with bone cancer on 

radiographs taken for the first time one year after the dog originally presented for lameness. The owner 

wanted to know why it had taken so long for their veterinarian to take radiographs. That is not an easy 

question to answer.  

 

Problem List and Differential Diagnosis 

In the initial office call, the veterinarian will take a detailed history and perform a thorough physical 

exam. The veterinarian may know at that time what the problem is and what treatment needs to be done. 

But generally more information is needed to make a diagnosis.  The veterinarian will create a problem 



list and a list of diseases that might cause each problem, termed a differential list. This systematic 

method of diagnosing disease helps to organize a potentially complicated process. Diagnostic testing, 

imaging, etc. are then performed to rule-in or out the differentials on the list generally starting with the 

most likely diagnosis on down to the least likely differential. While awaiting test results, symptomatic 

therapy to include such treatments as fluids, appetite stimulants, intestinal protectants, and pain 

medications should be provided for symptomatic relief. Not only will the pet generally start feeling 

better, but the owner’s angst at their discomfort should diminish. Feeling that the veterinarian is already 

on the right track in restoring health to their pet should help facilitate the acceptance of additional 

recommendations.   It is difficult to await treatment until test results and an owner may feel as if we are 

doing nothing for the pet during that time. That is why early symptomatic care is important and 

honestly, most often does not interfere with our ability to diagnose the problem.   

 

Testing generally starts with noninvasive screening tests such as the general cbc/chemistry/UA panel 

and progresses to more complicated testing such as imaging, biopsy, even surgery. During this process, 

the differential list hopefully narrows and testing is continued until: 1) the diagnosis is made; 2) the pet 

recovers with symptomatic and/or empirical therapy; 3) the owner’s finances and/or desire for more 

testing limits further work.   

 

It is not always about running every test under the sun. With every test we need to have a reason to run 

them and a plan for using the results. Often the results help us in the next step, whether diagnostic or 

therapeutic. Sometimes testing provides peace of mind, i.e. a diagnosis of cancer when the owner is not 

considering chemotherapy but needed to know why their pet was ill. If we are unsure what we would do 

with the results of any test, we should not run it.  More often than not, owners do have financial 

restrictions and we need to work within their budget.    

 

Veterinary staff is integral to this process. Veterinarians start the conversation with pet owners but it is 

often the receptionist, technician or assistant the owner seeks out for understanding and clarification.  

Communication to the pet owner is a team effort. Staff often pull results off the fax machine, access 

them online and/or record them in the record and their understanding of these tests and the medical 

diseases will make their job more rewarding and the staff member a better resource for the practice.  

 

Communication 

Communication between the veterinary team and the pet owner is bidirectional. What about the needs of 

the owner? We have only recently begun to address communication skills in our profession. We can be 

the most intelligent, skilled veterinarian in the community but if we cannot communicate with our 

clients, educate, explain and empathize, we will not succeed. People learn differently. Some learn 

visually, some are auditory learners.  While diagramming a diagnostic workup on a white board might 

work well for a visual learner, others would understand better by talking about the diagnostic tests and 

hearing the options.  Some clients just want whatever is best for their pet and don’t need to spend time 

on the details. They will quickly sign an estimate form for testing. Others need to discuss each and every 

diagnostic test including financial implications, before they approve an estimate. We need to be aware 

that clients have different needs and communication styles that factor into their information gathering.  

 

Veterinarians need to make their best recommendation and pause……In one study the odds for adhering 

to a dental or surgical recommendation in companion animal practice were seven times greater when the 

recommendation was clear compared to one that was vague and ambiguous.  After making the 

recommendation a veterinarian should ask “What questions do you have?” not “Do you have any 

questions?” These are two different questions that will result in very different answers. Because we do 



know pet owners have questions. If we encourage a dialogue, we may learn where we need to 

communicate more information, what misconceptions they might have, and what limitations financially 

and otherwise they might have. We become and resource and we create a health care partnership with 

the owner focused on their pet.  

 

We need to consider expectations of the pet owner regarding their pet’s care. We generally don’t ask but 

we always assume that they want us to find out why their pet is ill and treat until cure.  But sometimes 

their expectations are not to diagnose but to maintain quality of life through symptomatic care. I 

remember a veterinarian telling me that the owners of an older large breed dog just wanted “nature to 

run its course”.  The pet had a two-week history of anorexia and weight loss for which a physical exam 

and initial blood work were normal. The veterinarian was unsure what to recommend. Literally taken, 

the comment could be interpreted to do nothing. Figuratively taken, as I interpreted it, the owner didn’t 

want advanced diagnostics and treatment but I suspect they wanted some symptomatic treatment for 

their dog to make it feel better. I encouraged the veterinarian to clarify the owner’s wishes and suggest 

supportive treatment for the pet. As one young veterinarian once said to me, “the answer is not to do 

nothing”. 

 

There may be other barriers to care and we need to explore them. Are the clients away most of the day 

and can’t medicate the pet? Is the family a multi-pet household which makes feeding a special diet 

challenging? Does the client have limitations such as their own health that make treating a pet difficult? 

What experiences and/or perceptions does the client have regarding the disease? In a study looking at 

client expectations when seeking oncology care at a referral hospital, health care provider awareness of 

clients’ understanding and experiences with cancer facilitated client action and patient intervention as 

well as enhancing the clients’ psychological wellbeing.  In the same study, the manner in which 

information was communicated provided necessary information but more importantly recreated a 

humanistic environment to provide psychological support to help the client successfully cope with their 

pet’s life threatening cancer. What about the pet? Can anyone including professional staff actually pill 

that cat? Lastly, cost concerns. There are now more options with pet insurance and payment plans. 

These financial choices should ideally be discussed with the client before the pet becomes ill. Clients 

need to be reassured that they are still doing the best for their pet even though they have cost limitations 

that necessitate picking and choosing the most appropriate diagnostic tests and treatment plans.  

 

The Healthcare or Treatment Plan 

The estimate for costs should be a natural continuation of the diagnostic plan based on the differential 

list arising from the problem list. The veterinarian (and/or staff) will likely create a healthcare or 

treatment plan (estimates are for cars sales) that provides a range of costs, from the minimal work up to 

the maximal. It is difficult to anticipate every cost as we often don’t know what tests we will run and 

what treatments we will initiate until we do some of the preliminary work. Furthermore we will often 

have several options for the work up: plan A, B or C depending on how completely the client wants to 

pursue the pet’s illness. For example, does the client wish to do Plan A which includes all recommended 

diagnostic and treatment plans including a potential for additional testing such as ultrasound and biopsy? 

Do they want Plan B with some initial diagnostics but others run as a step by step approach? Do they 

want Plan C with limited diagnostics and supportive care? It is important to give the client all the 

possible scenarios and costs up front. As the work up progresses, we often need to adjust our plan and 

estimate. If the client at the initial appointment thoroughly understands the scope of what is possible in 

terms of diagnostics testing, treatments and their associated costs, they will be more nimble in their 

decision making as the work up progresses. They will be more fully part of the healthcare team for their 

pet.  People do like surprises but not when they involve costs. The client and the veterinarian need to 



work together on the estimate in a complicated case with the potential for multiple diagnostic steps such 

that the client’s finances are used most effectively, i.e. we do not want to spend their entire resources on 

testing leaving no monies available for treatment. 

 

The tests: A Practical Guide 

 

Generally, we start diagnostic testing off with screening blood work which most often includes a 

Complete Blood Count (CBC), blood chemistry profile and (ideally) a urinalysis. The blood chemistry 

profiles differ only slightly between diagnostic laboratories. The screening panel provides the most 

information cost effectively. Depending on the initial results and the pets responsive to our supportive 

therapy, we may order more specific blood tests.   

 

Below are the most common tests included in a general panel, a brief description of the test, and why we 

use it. I have also included a few more specific blood tests that we may order depending on the results of 

the screening tests. 

 

Complete Blood Count (CBC) 

 

A CBC is performed to assess for disorders of the red cells anemia and polycythemia (too many red 

cells), disorders of the WBC’s including infection, non-infectious inflammation, cancers like leukemia, 

allergies and parasitic infections, and disorders of platelets the main one being thrombocytopenia, or low 

platelet count.  

 

Red Blood Cell Count (RBC) – number of red cells per volume of blood (/UL) 

 

Hematocrit (HCT) or Packed Cell Volume (PCV) - calculated percentage of red blood cells in the 

circulation. It is either determined by the hematology analyzer as hematocrit or HCT, by multiplying the 

RBC count by the MCV or by centrifugation of a small blood sample to pack the RBC’s and determine a 

Packed Cell Volume or PCV. The HCT and PCV should agree. 

 

Hemoglobin (Hgb) - essential oxygen carrying molecule within RBC’s 

Note: Although RBC, HCT/PCV and Hgb all equally measure RBC mass, we tend to use HCT or PCV 

to assess for anemia or polycythemia.  

 

 Mean Corpuscular Volume (MCV) - average size of the red blood cells. A high MCV may indicate 

certain vitamin deficiencies. A low MCV consistent with microcytosis on a slide review often supports 

iron deficiency most often attributed to chronic blood loss or hepatic disease 

 

Mean Corpuscular Hemoglobin (MCH) - average weight of hemoglobin in each red blood cell and is 

different than hemoglobin circulating in the blood 

 

Mean Corpuscular hemoglobin Concentration (MCHC) – average weight of hemoglobin in each red 

blood cell. We most often see a low MCHC in iron deficiency which appears as hypochromasia on a 

slide review 

 

Reticulocytes - immature red blood cells. A regenerative anemia has an increased number of 

reticulocytes meaning that the bone marrow is responding. Regenerative anemias are seen with acute 



hemorrhage or coagulation disorders and immune-destruction of RBCs. Nonregenerative anemias reflect 

anemias due to chronic disease such as kidney disease, cancer, and bone marrow disorders.  

Note: MCV and MCHC help us to classify the type of anemia and determine its cause. 

 

White Blood Cell Count (WBC) – number of total white blood cells per volume of blood (/UL) 

 

Differential: The differential provides an analysis of the different types of white blood cells that make 

up the total WBC count. The differential can be done manually by counting the number of each cell type 

in a total count of 100 cells; this provides a percentage of each cell type. The absolute number of each 

white blood cell type is calculated by multiplying the percentage of each type by the total white blood 

cell count. It is the absolute values and not the percentage that we use to determine if counts of each cell 

type are low or high. Automated hematology cell counters provide a differential. The accuracy of the 

machine differential depends on the type of analyzer and essentially the normality of the CBC. 

Automated analyzers will hint at the presence of abnormal white cells such as bands, toxic change, 

neoplastic lymphocytes, mast cells, etc. but only a manual slide review can confirm the accuracy of an 

automated differential and detect the presence of these significant morphological changes.  

 

Neutrophils - primary white blood cells responsible for fighting infections. Neutrophils increase in 

inflammation due to causes such as infection and neoplasia. Low neutrophil counts can indicate a severe 

overwhelming infection, viral disease or a bone marrow disorder.  

Lymphocytes – component of the immune-system that produces antibodies and other substances 

involved in immunity. Low lymphocytes numbers, termed lymphopenia, can occur in viral infections, 

and with metabolic stress. High numbers, lymphocytosis, can occur with certain endocrine diseases, 

rickettsial diseases and with tumors/leukemias of the lymphoid tissues.  

Monocytes – monocytes are phagocytic. They ingest large particles including bacteria and work to clean 

up inflammation. Their numbers increase with inflammation, tissue and tumor necrosis. Low numbers 

have no clinical significance.  

Eosinophils - primarily involved in allergic reactions and parasitic infections. High eosinophil counts 

can indicate an allergy or parasite causing illness. Low numbers have no clinical significance.  

Basophils - uncommon WBC but can be seen in certain parasitic infections including heartworm and 

with allergic conditions. Similar to eosinopenia and monocytopenia, low numbers have no clinical 

significance. 

 

Platelets - play an important role in blood clotting. Platelets in a blood sample may clump falsely 

decreasing the analyzer count. This requires a blood smear review to assess and estimate platelet 

numbers. Increased platelet numbers, termed thrombocytosis, can occur from a variety of problems 

including most commonly inflammation. Low platelet numbers, termed thrombocytopenia, can indicate 

immune-destruction of platelets, rickettsial disease or a coagulation disorder.  

Blood-Chemistry Panel 

A blood-chemistry panel measures electrolytes, enzymes and chemical elements of the blood to assess 

several different organ systems in the body. This will help detect  endocrine disease, renal and kidney 

disease, hepatic or liver disease, gastrointestinal disease (including the pancreas); disorders of acid-base, 

chemicals such as calcium, electrolytes such as potassium, protein disorders and blood lipids such as 

cholesterol.  

Blood Chemistry Analytes include: 



Albumin- one of the major proteins in the blood.  With globulins, comprise total protein.  Low levels 

can be seen with hepatic (liver) disease, certain types of kidney disease, and gastrointestinal disease. 

Blood loss can also lower albumin and globulin levels.  

ALP (alkaline phosphatase) – enzyme that increases in liver disease and with elevations in cortisol. 

The highest ALP increases are seen in hyperadrenocorticism, termed Cushing’s disease, or when the dog 

is on corticosteroids due to increase production of this enzyme. Increased ALP in cats always reflects 

hepatic disease; steroids do not cause an elevation of this enzyme in the cat.  

ALT (alanine aminotransferase) - enzyme found primarily in the liver cells, termed hepatocytes. ALT 

increases reflect hepatocyte damage from may causes.  

Amylase-enzyme produced in the pancreas that digests carbohydrates in the gastrointestinal tract.  

Elevated levels can but don’t always indicate pancreatic disease 

. 

AST(aspartate aminotransferase) - enzyme found in skeletal and heart muscle and  liver.  When 

elevated with ALT, most likely reflects liver disease. AST elevations alone support muscle disease.  

Bilirubin – bilirubin is produced by the liver from old red blood cells and is excreted in the urine and 

stool. Bilirubin is increased in some types of liver disease, particularly gallbladder disease and in 

autoimmune hemolytic anemia due to destruction of red blood cells in the circulation. When bilirubin 

levels in the blood reach a certain level, we will see a yellow coloring to non haired areas like the gums 

and ears. This is called jaundice or icterus. An increase in bilirubin will also color the urine a deeper 

yellow (see section on urinalysis) 

 

BUN (blood urea nitrogen) - BUN is a waste product of protein metabolism It is  produced by the liver 

and excreted by the kidneys. Decreased levels can indicate hepatic dysfunction but can also be seen with 

consumption of a low protein diet. Elevated values are seen with dehydration, kidney disease and with 

high protein levels in the gut such as seen with gastrointestinal bleeding. A urinalysis (specifically the 

specific gravity) is necessary to determine if the elevation in BUN (and creatinine) is due to kidney 

disease or dehydration.   

 

Calcium-calcium in the blood stream comes from bones. A hormone called parathyroid hormone (PTH) 

from the parathyroid gland (small glands next to the thyroid in the neck) regulate blood levels of 

calcium. High blood calcium,  termed hypercalcemia, can reflect disorders of PTH including a 

hyperactive parathyroid gland, termed hyperparathyroidism, malignancy, or  idiopathic hypercalcemia 

(cause unknown) seen in the cat. In these conditions, the phosphorus level may be low.  Low blood 

calcium, termed hypocalcemia, can occur due to a malfunctioning parathyroid gland resulting in 

hypoparathyroidism but other conditions such as eclampsia (nursing pets) and antifreeze toxicity can 

lower calcium levels.  

 

Chloride – chloride, sodium and potassium are electrolytes. They serve many different functions within 

the body. Low values of chloride, termed hypochloremia, are most often seen with vomiting. High 

values suggest dehydration or loss of water from the body.  



 

Cholesterol - sterol in the blood. Cholesterol is produced in the liver, and low values, termed 

hypocholesterolemia, can be seen with hepatic dysfunction, gastrointestinal disease, and 

hypoadrenocorticism or Addison’s Disease. High cholesterol values can be seen with diabetes, 

hypothyroidism and Cushing’s Disease. In the advanced stages of a kidney disease called glomerular 

disease,  diagnosed by finding high proteins in a urine that shows no evidence of inflammation (high 

urine protein:creatinine ratio), can present with a high cholesterol and low albumin.  

 

CO2-reflects bicarbonate (HCO3) levels in the blood. Low levels support acidosis, high levels alkalosis. 

CO2 can be helpful in some instances but measurement of blood gases using an arterial or venous 

sample is more accurate. Blood gas analyzers are usually available at emergency and/or specialty 

veterinary hospitals.  

 

Creatinine - creatinine is a waste product from muscles. It is  eliminated  by the kidneys. As with BUN, 

creatinine increases with both dehydration and kidney disease thus the urine concentrating ability,  

determined by urine specific gravity, must be analyzed to determine cause of an increased creatinine. In 

thin cats, creatinine may be falsely decreased due to their reduced muscle mass.  

Creatinine Kinase – creatinine kinase or CK is released from damaged muscles. CK elevations support 

some type of acute muscle damage including heart muscle. Transient and sometimes significant 

elevations can be seen with injections and blood draws.  

Globulin - blood protein that most often increases due to inflammation but also can increase with 

rickettsial disease and with neoplasia. Protein electrophoresis can help us determine if the globulins are 

elevated due to inflammation or neoplasia.  

Glucose- blood sugar. Hyperglycemia, support a diagnosis of diabetes. However, stress in the cat can 

result in transient hyperglycemia.  Pancreatitis can cause hyperglycemia. Hypoglycemia, low blood 

sugar level, can be seen with starvation, an insulin producing tumor and other neoplastic conditions, 

liver dysfunction, and systemic infection, sepsis. 

Lipase – produced by the pancreas. Elevations may indicate pancreatic inflammation but can be seen 

with kidney and gastrointestinal disease. Lipase and amylase elevations are not helpful in the diagnosis 

of  pancreatitis in the cat. 

 

Osmolality – osmolality is a measure of the concentration of substances such as sodium, chloride, 

potassium, urea, glucose, and other ions in blood. An increase in osmolality can help us determine if a 

toxin such as ethylene glycol (antifreeze toxicity) has been ingested.  

 

Phosphorus – phosphorus and calcium levels in the blood are controlled by PTH. Phosphorous 

increases in the blood in kidney disease, generally in chronic renal disease, and also  in dehydration. 

Cats with hyperthyroidism can have higher phosphorus levels. A low calcium level and high phosphorus 

level is consistent with  a low PTH level termed hypoparathyroidism. A high calcium and low 

phosphorus level supports  a high PTH level termed hyperparathyroidism. 



 

Potassium – an electrolyte. High levels of potassium, termed hyperkalemia, can be seen with acute renal 

failure (such as seen with antifreeze toxicity), lower urinary tract obstruction, and with  Addison’s 

Disease. Hyperkalemia can be life threatening as it can cause a dangerously low heart rate, termed 

bradycardia. Low blood potassium, termed hypokalemia, is seen most often in cats due to decreased 

appetite and/or lost through the kidneys or gastrointestinal tract. Hypokalemia can cause severe muscle 

weakness.  

 

Sodium - one of the major salts in the body fluid, sodium is important in the body's water balance and 

the electrical activity of nerves and muscles. High sodium values can be seen with dehydration and 

water loss. Low sodium values, termed hyponatremia, can be seen with vomiting and loss from the 

gastrointestinal tract, kidney disease, and with Addison’s disease.  

 

Total Protein – total protein is made up of albumin and globulin. Total protein can be elevated when 

either one is elevated but if both are elevated, dehydration/water loss is generally the cause. A decrease 

in both albumin and globulin may reflect gastrointestinal disease or  hemorrhage. Clinical findings will 

help determine which cause is more likely.  

Total T4 – tetraiodothyronine or T4.  Basic test for hypothyroidism (dog) and hyperthyroidism 

(cat).Various illnesses can cause a low T4 (nonthyroidal disease) which can make a diagnosis of 

hypothyroidism in an ill or stressed dog difficult. In the older cat, concurrent disease with 

hyperthyroidism such as kidney disease can push the Total T4 down into the mid to high normal range. 

Thus confirmatory testing may be needed to accurately diagnose hyperthyroidism in a cat for which the 

total T4 level is not elevated.  

Urinalysis 

Urinalysis includes the physical, chemical and microscopic evaluation of the urine. Clean free catch 

urine samples are fine for the analysis of most components. Culture of a free catch sample often yields 

bacterial growth that are simply contaminants thus urine collected by cystocentesis is preferred for urine 

culture.  A urinalysis is essential for determining whether azotemia (increased BUN and creatinine) is 

due to dehydration or kidney disease. A urinalysis is also crucial to the diagnosis of endocrine disease 

causing polyuria/polydipsia such as diabetes mellitus and Cushing’s Disease; hematuria and urinary tract 

inflammation including infection and urolithiasis;  prostatic disease and urinary tract neoplasia.  

Parts of the Urinalysis: 

Color and Turbidity - urine is yellow in color, the depth of color varying with the urine concentration. 

Hematuria, hemoglobinuria, and bilirubinuria are the most common causes of discolored urine; the 

former two making the urine red, and latter, orange. The most common causes of increased turbidity are 

pyuria (increased WBC’s), crystalluria, and lipiduria (increased fat).  

Specific Gravity - determined by refractometer, not by dipstick. A measure of urine concentration, and 

therefore of kidney function. A specific gravity of 1.000 is equivalent to water whereas 1.090 is highly 

concentrated urine. A specific gravity greater than 1.030 in the dog and 1.035 in the cat indicates that the 

kidney is functioning to concentrate the urine.  



Chemical Analysis: Urine 

 pH - a pH of 7.0 is neutral; most dog and cat urine is acidic with pH ranging from 5.8 to 6.5 but any pH 

can be normal. Alkaline urine, pH > 8.0, may be due to infection.  

 Protein - normal urine should not contain protein. Protein in the urine can be due to RBC’s, WBC’s, 

bacteria, epithelial cells or in the presence of an inactive sediment (normal sediment), a type of kidney 

disease called glomerulonephritis.  

Glucose - normal urine should not contain glucose. Glucosuria can be seen with diabetes mellitus and a 

high blood sugar, or with kidney disease when the blood sugar is normal. Cats can become transiently 

hyperglycemic and glucosuric with stress.  

Ketones - normal urine should not contain ketones. Ketones and glucose in the urine support a 

complication of diabetes called diabetic ketoacidosis. Treatment may involve IV fluids and insulin given 

IV or IM and a search for an underlying complication to the diabetes.   

Bilirubin - bilirubin in the urine can be normal in dogs particularly in concentrated urine. Bilirubin is 

never normal in cat urine. Bilirubinuria in both the dog and cat can indicate liver disease or a hemolytic 

anemia.  

Blood - positive heme reactive on the dipstick can be due to RBC’s in the blood or hematuria, dissolved 

blood or dissolved myoglobin due to muscle damage. Hematuria is seen with many conditions: bladder 

inflammation or infection, uroliths or stones, bladder neoplasia, prostatic disease. Bleeding disorders can 

also cause hematuria. Hemolysis and RBC lysis such as seen with an immune mediated anemia will also 

cause a positive heme reactive. 

(Dipsticks are not accurate for Specific Gravity, Urobilinogen, Nitrate, and WBC’s/leukocytes) 

Sediment Exam 

RBC’s - RBC’s occur from conditions similar to those listed under hematuria.  

WBC’s - WBC’s  support inflammation which can be due to infection, noninfectious inflammation such 

as bladder stones, and neoplasia.  

Epithelial Cells - Epithelial cells come from the lining of the urinary tract and may originate from the 

kidneys, ureters, bladder, urethra, prostate (in a male) or external orifice of the urethra/vulva. One 

cannot determine the origin of the epithelial cells based on their appearance. 

Bacteria - Urine is sterile but easily contaminated. Even a sample taken by cytocentesis may contain 

low number of contaminating bacteria. Bacteria are rods singly or in chains/groups or cocci in pairs or 

chains. Bacteria should not be over called in urine. Sediment exam is best done unstained to avoid stain 

artifact. Air dried slides of urine sediment can be prepared and stained with Dif Quik to better assess for 

presence of bacteria, epithelial cells, etc.  

Crystals - Crystals in the urine (crystalluria) means that the urine is oversaturated with the substances 

making up crystals. Urine pH and urine concentration can influence crystalluria.  Crystalluria may not 



be clinically significant and must be interpreted  with the history and clinical signs. Some crystals, such 

as calcium oxalate and struvite can form as the urine cools and may not be present in the patient at body 

temperature. Crystals such as urate and cystine support a metabolic problem in the patient.  

Casts - Casts originate in the kidney and are actually microscopic “casts” of the kidney tubules. Their 

presence supports kidney disease but they are very fragile and not always seen in the urine. We see more 

casts in diseases that cause proteinuria and in cases of renal toxicity such as  antifreeze toxicity.  

Groups of Tests by Organ System 

Although a basic screen provides the most information, we often group tests by the organ systems they 

are testing, for example: 

Kidney Disease - BUN, creatinine, phosphorus, potassium, urinalysis 

Liver Disease - ALT, AST, ALP, GGT, bilirubin, albumin, cholesterol, BUN 

Gastrointestinal Disease - albumin, globulin, cholesterol 

Pancreatic Disease – amylase, lipase  

Additional Testing 

After reviewing the results of screening tests, we will narrow our differential list. Some potential 

diseases we were considering now are ruled-out or seem less likely, others more likely. Perhaps our 

screening tests have given us the diagnosis or enough information to make a tentative diagnosis. But 

often we need additional testing to get that diagnosis or further refine our differential list. 

Here are some additional tests that we might run and their corresponding conditions: 

ACTH Response Test -  used to diagnose Cushing’s Disease and  Addison’s Disease 

Low Dose Dexamethasone Response Test (LDDS) - used to diagnose Cushing’s Disease 

Urine Cortisol: Creatinine - Screening test for Cushing’s Disease 

Baseline Cortisol: Screening test for Addison’s Disease 

Insulin test - Test done to rule-out insulinoma, a cause of hypoglycemia 

Ionized Calcium and Parathyroid Hormone (PTH) level - paired tests to diagnose disorders of the 

parathyroid gland, hypoparathyroidism resulting in hypocalcemia and hyperparathyroidism resulting in 

hypercalcemia 

Bile Acid Panel/single bile acid test - test of liver function 

Trypsin-Like Immunoreactivity- Test for Exocrine Pancreatic Insufficiency 



Pancreatic Lipase (cPL, fPL) - used to diagnose pancreatitis 

Folate and Cobalamine Levels: used to diagnose gastrointestinal disease/malabsorption/bacterial 

overgrowth in the gut 

(Gastrointestinal Function testing: cPL or fPL, TLI, folate/cobalamin) 

Thyroid Stimulating Hormone (TSH) testing - used to help diagnose hypothyroidism and 

hyperthyroidism in the cat after a Total T4 is run. 

Urine protein:creatinine ratio: used to diagnose glomerular disease when there is protein in the urine and 

the sediment is inactive (ie. no WBC's, not discolored due to hematuria) 

SDMA (symmetric dimethylarginine): Test of glomerular filtration, assist in diagnosis and staging of 

chronic renal disease in additional to UA, BUN, creatinine. 

 


