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Addison’s disease (AD) is an endocrine disorder otherwise known as hypoadrenocorticism, or under-production of the hormones produced by the adrenal glands.  AD is characterized by a decrease of absence of the hormones produced by the adrenal cortex, often secondary to the destruction of the adrenal cortex.  The condition was first described in humans, by Dr. Thomas Addison in London, 1855.  Dr. Addison was seeing cases of hypoadrenocorticism commonly caused by tuberculosis (TB), a disease which was common in London at that time.  The bacteria mycobacterium tuberculosis, which causes the disease TB, can also attack the adrenal glands, resulting in destruction of the cells which produce the hormones cortisol and aldosterone.  Since the advent of antibiotics, TB has been greatly reduced in the world, and thus is a less common cause of Addison’s disease.  AD is still diagnosed in the human population, but is more commonly caused by an autoimmune condition, which may be similar to the cause of the disease in poodles.  Famous people who have been diagnosed with AD include the late president of the United States, John F. Kennedy and vocalist Helen Reddy; it has been suggested that Jane Austen and Charles Dickens may also have been affected.  AD is most common in the standard variety of the poodle, although cases are now being described in miniatures and perhaps other varieties as well.  Other breeds considered to be predisposed toward developing AD include Portuguese water dogs, Great Danes, Airedales, bearded collies, Bassett hounds, German shepherd dogs, German shorthair pointers, Springer spaniels, Nova Scotia duck tolling retrievers, and West Highland white terriers, to name a few.

There are two classifications of AD: primary and secondary.  Primary AD occurs when destruction of the adrenal cortex (the outer layers of the adrenal glands) results in insufficient levels of glucocorticoids and mineralocorticoids, hormones which regulate various body functions, particularly the “flight or fight” reaction to a stressful event.  Secondary AD occurs from decreased adrenocorticotropic hormone (ACTH), a regulatory hormone from the pituitary gland which stimulates cortisol production.  Decreased ACTH leads to a lower or absent production of cortisol.  The causes of secondary AD include destructive lesions in the pituitary gland and iatrogenic causes such as the administration of lysodren (used in treatment of Cushing’s disease) or from prolonged use of high levels of steroids or steroid hormones.  


Primary AD is the type of AD considered heritable in poodles.  The clinical signs of primary AD are mostly due to the disruption in mineralocorticoid production from the adrenal glands.  Mineralocorticoids, such as aldosterone, are produced in a layer of the adrenal cortex named the zona glomerulosa.  The zona glomerulosa regulates sodium, potassium, and water homeostasis (stability).  Glucocorticoids, such as cortisol, are produced in the layers of the adrenal cortex known as the zona fasciculate and zona reticularis.  The reduction in the secretion of aldosterone, the major mineralocorticoid produced by the adrenal glands, leads to inappropriate amounts of the electrolytes sodium, potassium, and chloride.  The kidneys are unable to adequately remove potassium from the blood stream, thereby retaining higher levels than normal, while at the same time the renal tubules (filtering units within the kidneys) are unable to retain sodium and chloride, resulting in lower levels than normal within the body.  The higher level of potassium is known as hyperkalemia, and causes a slow heart rate (bradycardia) along with increased T waves on the EKG, and may lead to possible arrythmias or irregular heart beats.  The lower levels of sodium and chloride lead to decreased water retention, ultimately resulting in progressive dehydration, hemoconcentration, and acute renal failure.  


Many owners miss the early clinical signs of AD, as they can be a subtle as a mild lethargy, change in appetite, intermittent vomiting and/or diarrhea, or just not acting like “normal”.  These early mild signs can lead to more severe symptoms if undetected, including acute collapse from an Addisonian crisis left untreated.  Early signs can also be confused with other disease processes, such as acute renal failure, pancreatitis, gastroenteritis, and metabolic acidosis, often resulting in a delay of the correct diagnosis for AD.  Some dogs also exhibit increased drinking and urination and severe cases can present with dehydration and shock.  Approximately 30% of Addisonian dogs are diagnosed when they collapse in an Addisonian crisis, and are rushed to their veterinarian.  It is not uncommon for owners to report in retrospect that the dog has just not been “doing well” for the last few months, but they attributed the symptoms to other causes.  When able to obtain a thorough history, the owners often note that the dog has had intermittent periods of lethargy, vomiting and/or diarrhea, depression, weight loss, and increased drinking and urination.  Symptoms can progress in such an insidious fashion that they are not noticed until the dog has reached a crisis stage.

Veterinarians should initially suspect AD when results from a blood chemistry panel reveal azotemia (increased kidney values), electrolyte imbalances including high levels of potassium, low levels of chloride and sodium, and possibly high levels of phosphorous.  ).  If a urinalysis has been collected it will show a low urine specific gravity (low concentration of the urine) and sometimes increased protein levels.  A complete blood count may have changes including hemoconcentration due to dehydration and fluid loss, +/- a mild anemia with a normal white cell count.  Other laboratory values which are often abnormal include hypoglycemia (low blood sugar), hypercalcemia (high calcium concentration) and a mild metabolic acidosis (buildup of hydrogen ions in the blood stream due to kidney insufficiency).  ).  Hopefully, at this point the veterinarian will be suspicious that this is a possible AD case, and run an EKG to evaluate heart rate and function.  The EKG will show a slow heart rate (bradycardia) with tall, peaked, “T” waves, the result of the increased potassium on the heart function.  Also often noted on the ECG include prolonged “P-R” intervals and/or the absence of “P” waves with wide “QRS” complexes (again, the result of the hyperkalemia).  In severe cases, ventricular fibrillation or ventricular premature beats may be noted and can lead to heart failure. 


While the initial laboratory tests may make a veterinarian suspicious of Addison’s disease, the definitive test for detecting AD is the ACTH stimulation test.  This test measures the levels of cortisol before and after the administration of a synthetic adrenocorticotropic stimulating hormone.  Essentially, in a normal patient the levels of cortisol should be relatively low before administration of the synthetic stimulating hormone; the adrenal glands should then respond to the stimulating hormone by releasing cortisol, resulting in relatively high levels of cortisol in the bloodstream.  In the AD patient, the cortisol levels are low both before and after the administration of the synthetic stimulating hormone.  The adrenal glands are unable to respond to the stimulus because they are abnormal.  An ACTH stimulation test is conducted by obtaining a blood sample from the patient, then administering the synthetic stimulating hormone either intramuscularly or intravenously, then obtaining another blood sample one hour later, and comparing the cortisol levels in each sample.  If the patient presents in an acute crisis the test can be conducted later.  It is important, however, that any steroid therapy initiated should only be either dexamethasone or dexamethasone sodium phosphate, as other steroid hormones can interfere with the accuracy of the ACTH stimulation test.  


Treatment for a suspected Addisonian patient includes intravenous fluid therapy with potassium free fluids, supportive care for the kidney insufficiency, dehydration, and shock (if occurring), phosphate binders to decrease the phosphorous level if necessary, and bicarbonate therapy for the metabolic acidosis if necessary.  It is also important to provide the patient an adequate heat source if he/she is having trouble maintaining an appropriate body temperature and to continuously monitor heart function and treat any arrhythmias as they occur.  The good news is that AD patients will usually stabilize quickly, and depending upon the severity of the electrolyte and kidney imbalances, can often go home after 24-48 hours of appropriate therapy.  


Once the patient has been stabilized, Addison’s disease is very easy to treat at home or with monthly visits to the veterinarian for injections.  Treatment includes with monthly administration of injectible mineralocorticoids (DOCA) and oral prednisone if needed.  The prognosis for a normal life expectancy is good as long as the affected dog is treated at appropriate monthly intervals.  The other treatment occasionally prescribed is administering the mineralocorticoid fludracortisone acetate daily.  As with the injectible treatment occasionally oral glucocorticoids in the form of prednisone must also be taken in conjunction with the fludracortisone.  

There are several ongoing studies involving Addison’s disease, as it affects both dogs and people.  In the United States, one of the sites studying AD in dogs is the University of California at Davis, in Dr. Anita Oberbauer’s laboratory.  Dr. Oberbauer has related that in her studies with standard poodles among other breeds, AD is inherited as a “simple recessive with modifying genes.”  The modifying genes can determine the age of onset and severity of AD in a particular individual.  Both sire and dam MUST carry the abnormal gene in order to reproduce it.  Therefore, the sire and dam of all standard poodles affected with AD are carriers at the very least, if not affected themselves.  Sire and dam can be carriers without being affected, if they also carry the normal dominant gene.  At this point in time, Dr. Oberbauer’s laboratory is studying the gene in standard poodles (SPs), but she has recently heard of one miniature poodle that is affected.  She has asked that anyone with an AD affected dog, or who has a sire or dam that has produced AD, to please contact her and submit DNA samples to her laboratory.  Submissions are completely confidential.  Of particular interest to Dr. Oberbauer are sires which have contributed a large amount of genetic influence to the standard poodle breed, whether or not they have reproduced AD.  To participate in the study please contact her through her website at http://cgap.ucdavis.edu .  If you have already submitted samples for the study, you can visit this website to update the health status for the DNA bank for any/all of your dog’s disorders.


It is encouraging that exemplary scientists like Dr. Oberbauer are involved in research concerning Addison’s disease.  As a disease which affects both dogs and people, and which is becoming more prevalent in the poodle as time goes on, identifying the genes and controlling the outbreak of the disease in the population is imperative.  At this time a breeder’s only option for making breeding decisions concerning AD is to analyze pedigrees and try to avoid breeding two carriers or even an unknown affected to a carrier.  Knowledge is the key to success.  Remaining informed about current research and genetic testing available as well as learning as much as possible about the ancestors of the dogs in consideration for breeding, will provide a strong foundation from which to build.  Contributing to genetic research by providing information and DNA samples from affected dogs and/or their relatives is also extremely important.  Once a genetic test is available for AD, just as for other diseases, judicious breeding choices can be made to avoid producing affected individuals.

