Addison’s Disease: Averting An Adrenal Crisis

This glandular disorder itself may be rare, but the symptoms it gives rise to are not—successful treatment depends on early diagnosis and immediate veterinary intervention
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Doug Hess is a free-lance photographer who lives and works in Washington, D.C. The summer of 2000 was hectic for Hess, as his workload began to pick up. He sometimes can’t remember the details of every photo shoot, but, when it comes to his beloved West Highland White Terrier, he remembers the events of last August very clearly. 

“I came home from the studio for lunch, like I do every day. Tipper, my 6-year-old Westie, was waiting for me. I hooked her leash onto her collar and off we went to the park, as usual,” he recalls. “About 10 minutes after we started walking, Tipper suddenly collapsed on the sidewalk! Fortunately, my veterinarian’s office was only two blocks away, and Tipper only weighs about 18 pounds. I called ahead on my cell phone to let them know I was coming, and then I whisked her there in a heartbeat.”

When Hess arrived at the veterinary office, they were ready for him. “They took me and Tipper into an exam room right away. Tipper was conscious, but too weak to stand. My vet examined her and asked me a million questions,” he remembers. “He asked about her appetite, her thirst, whether she had done any vomiting or had any diarrhea in the recent past, if she could have gotten into the garbage or come into contact with any poisons or toxins. All I could do was tell him no, that she was fine and had been perfectly fine up until the collapse.”

During her physical examination, Tipper’s pulse was weak, her heart rate was slow and her gums were a bit pale. Other than that, everything else seemed pretty normal. “The vet pressed on her gums, which made them blanch and turn white. Then he counted how long it took for the color to return. It took three or four seconds. He said that was too long.”

An intravenous catheter was placed in Tipper’s right front leg, and blood was obtained for some blood tests, which they sent to an outside laboratory. “The vet said that it looked like she was in shock, although the slow heart rate was unusual,” Hess says. “Most dogs, if they’re in shock, will have [a weak pulse] and a rapid heart rate. The vet said it was odd. He thought maybe she had been stung by a bee or bitten by some kind of insect while we were walking, and she had a sudden allergic reaction.”

Tipper was given intravenous fluids at a rapid rate and dexamethasone, a steroid, which is standard therapy for a shock-type allergic reaction. Hess recalls, with amazement, what happened next. About five minutes after receiving the steroid injection and the intravenous fluids, Tipper stood up, started wagging her tail and tried to jump off the table. “She was ready to get going back to the park!” Hess says. “But I went along with my vet’s recommendation, and I let them keep her overnight for observation.”

The next day, Hess called to find out how Tipper was doing. “They said she was doing great, eating and barking and wanting to play,” he says. “Typical Tipper. But they wanted to talk to me about the blood test results that had arrived that morning. That made me kind of nervous.”

Hess zipped over to the veterinary office on his lunch hour to pick up Tipper. The vet told him he wanted to keep Tipper for one more day to do another test. Hess asked if anything was wrong, and the vet said the blood tests were suggestive of an adrenal gland disorder, but another test would be needed to be 100 percent sure. 

The doctor’s suspicions were confirmed when the test results came back three days later. “He called me at home and told me the news: ‘Tipper has Addison’s disease.’ ”  

What Is Addison’s Disease?

Early anatomists had been aware of the adrenal glands for years; however, it wasn’t until 1849 that Thomas Addison described a syndrome in humans that he associated with the dysfunction of the adrenal glands. At that time, no therapy was available, and patients with the disorder died from their illness. The first reported canine case of Addison’s disease was described 104 years later, in 1953. It is a rare disease in dogs, and it has been estimated that, on average, a small-animal practice with two veterinarians, each seeing 1,500 dogs per year, should expect to diagnose one case of Addison’s disease a year.

In dogs, Addison’s disease, also known as hypoadrenocorticism, is an uncommon but treatable glandular disorder. It tends to occur in young to middle-age female dogs. Although it has been diagnosed in very young dogs (5 weeks) and very old dogs (15 years), the average age at diagnosis is 4.3 to 5.4 years. Females constitute 70 percent to 75 percent of all reported cases. Primary Addison’s disease occurs as a result of atrophy or destruction of the outer portion (the cortex) of the adrenal glands. The adrenal cortex secretes several hormones. 

Primary Addison’s disease occurs when two of these hormones, cortisol and aldosterone, become deficient as the adrenal cortices begin to fail. A much less common form of Addison’s disease (secondary Addison’s disease) occurs when the pituitary gland, located in the brain, fails to secrete adequate amounts of the hormone that signals the adrenal gland to make the proper hormones. Primary Addison’s is the most common form of the disease and is known simply as Addison’s. It occurs as a result of inadequate hormone production and is a product of the immune system destroying both adrenal cortices. 

The most common clinical and historical signs seen in dogs with Addison’s disease are lethargy, depression, poor appetite, vomiting, weakness, weight loss, dehydration, diarrhea, collapse, excessive thirst, excessive urination, a weak pulse and a slow heart rate. Capillary refill time, measured by timing how long it takes for blanched gums to return to their pink color, is a measure of how well the heart is perfusing the tissues with blood, and is usually prolonged in Addison’s disease. 

Unfortunately, no set of signs is overly suggestive of the disorder, and the signs listed also may be present in a variety of more common conditions such as kidney disease, gastrointestinal disease and various infectious diseases. One important diagnostic clue is a history of waxing and waning illness that seems to become worse when the animal is stressed and responds to nonspecific therapy such as intravenous fluids and rest. 

The vague signs and the response to nonspecific supportive care make Addison’s disease difficult to diagnose unless the veterinarian has a high degree of suspicion at the outset. Many times, a diagnosis is achieved only after a dog is brought to the veterinary hospital in a full-blown adrenal crisis. At that point, careful questioning of the owner often reveals that indeed, some of the clinical signs listed above had been present for weeks or months preceding the crisis, but they were of a degree mild enough that it did not concern the owner.

A Compound Diagnosis

Routine bloodwork often shows abnormalities that can be suggestive of an adrenal disorder such as Addison’s disease. The classic abnormalities are an elevated potassium level (hyperkalemia), a low sodium level (hyponatremia), elevated kidney parameters (azotemia), bicarbonate levels that are mildly to moderately below the low end of the labs predetermined reference range (metabolic acidosis), and the absence of what is called a “stress leukogram.” 

Dogs, when they are sick, are considered to be physiologically “stressed.” The normal adrenal gland releases cortisol in response to such stress, and this causes the white blood cell panel to take on a characteristic pattern, which is commonly called a stress leukogram. Because dogs with Addison’s disease cannot produce cortisol, they cannot mount a stress response. The white blood cell picture will appear normal, instead of taking on the appearance of a stress leukogram. It is easy for a veterinarian to recognize a stress leukogram; however, it takes an astute clinician to look at a normal white blood cell panel and realize that a normal leukogram is abnormal for a dog that is sick. The high potassium and low sodium are a result of inadequate secretion of aldosterone, the other adrenal hormone that is usually deficient in dogs with Addison’s disease. 

Occasionally, the immune disorder that causes destruction of the adrenal cortex only results in destruction of the part of the adrenal gland that makes cortisol, leaving the rest of the adrenal gland unaffected. These dogs are said to have “atypical” Addison’s disease, and this is even more difficult to diagnose. Aldosterone keeps sodium and potassium in balance. Typical Addison’s disease results in the telltale sodium and potassium abnormalities that cause veterinarians to become suspicious of an adrenal disorder. Dogs with atypical Addison’s disease, in which cortisol levels are deficient but aldosterone levels are normal, will have normal sodium and potassium levels. Diagnosis then becomes much more complicated.

Fortunately, Tipper’s bloodwork showed the typical pattern seen with most cases of Addison’s disease. Her potassium was high, her sodium was low and her kidney parameters were elevated. In addition, she had an elevated calcium level (hypercalcemia), which is seen in 30 percent of dogs with Addison’s disease. The disturbances in the sodium and potassium levels cannot be relied on for making a definitive diagnosis of the disorder, however, because other illnesses, particularly kidney failure, can show similar abnormalities.

Other tests may be performed, such as an electrocardiogram (EKG) and X-rays; however, neither test is specific for Addison’s disease. These tests would be performed if a dog’s potassium levels were so high that it caused the heart rate to become dangerously slow or erratic. A definitive diagnosis requires demonstration of an inadequate response to an appropriate stimulus. The test that achieves this is the adrenocorticotropic hormone stimulation test. ACTH is a hormone that stimulates the adrenal glands to produce cortisol. This test made the diagnosis for Tipper.

The principle behind the ACTH stimulation test is straightforward. A blood sample is taken for measurement of cortisol levels which, in a dog with Addison’s disease, would be expectedly low. After being injected with ACTH, a normal dog will produce cortisol, and a blood sample, taken one or two hours after injection, will reflect this elevation. Dogs with Addison’s disease will show no increase in cortisol levels in their bloodstream after ACTH injection because their adrenal glands are incapable of responding. Tipper’s results were unambiguous. “My vet called her test results a flat line,” Hess recalls. “Tipper’s blood cortisol at the start of the test was very low, and it stayed low even after the ACTH injection.”

Successful Treatment Options

Caring for Addison’s disease requires the administration of a hormone that works in a similar fashion to aldosterone and a hormone that works in the same way as cortisol. The amount given, and how it is given, depend on whether the diagnosis is made during an “Addisonian crisis” or not.

An Addisonian crisis, such as Tipper’s, can be a life-threatening emergency. For dogs in crisis, appropriate therapy must be instituted immediately, and the diagnostic workup begun while the life-saving treatment is in progress. Of primary importance is the rapid administration of large amounts of intravenous fluids. Fluids alone often will perk up a dog in an adrenal crisis, as the blood volume increases and the shocklike state begins to resolve. It is also very important, however, to administer a steroid that acts as a cortisol replacement. Tipper received dexamethasone, although prednisone sodium succinate is another acceptable choice, because both are rapidly acting.

Once the animal is stabilized, long-term therapy can begin. Maintenance therapy consists of lifelong supplementation with an aldosterone replacement, to keep the sodium and potassium in balance, and a cortisol replacement, so the body can handle physiologic stresses.

To keep the sodium and potassium levels in balance, one of two medications can be given. Fludrocortisone is marketed under the brand name Florinef®. Dogs with Addison’s disease receive approximately one pill per 10 pounds of body weight. After initiating therapy, sodium and potassium levels are monitored every week, and medication dosages are adjusted until the values stabilize in the normal range. Once stabilized, they should be rechecked monthly for the first two or three months, and then every three months thereafter. 

In many dogs in which fludrocortisone is used as a long-term source of hormone replacement, the dosage necessary to keep the sodium and potassium levels in the normal range increases incrementally for the first six to 24 months of treatment. Presumably, this is a reflection of the continued destruction of the adrenal cortex by the immune system. This is unfortunate, because fludrocortisone is expensive, and treating large dogs can be cost-prohibitive for some pet owners. For example, medication for an 80-pound Rottweiler needing approximately eight to 10 tablets a day could cost as much as $150 to $200 a month. If adverse effects, such as excessive thirst and urination or drug resistance, develop, or if treatment becomes cost-prohibitive, a switch to the other aldosteronelike hormone supplement can be tried. 

Another drug, desoxycorticosterone pivilate, is usually a second option to Florinef because it is administered by injection, meaning more frequent veterinary visits. DOCP treatment consists of an injection given once every 25 or 30 days. After the injection, serum sodium and potassium levels are monitored every week to see if and how long the drug is lasting. The dose of the drug can be adjusted so each injection lasts approximately 30 days. At that point, the bloodwork can be monitored every three months thereafter. The injections are expensive, although usually less so than the pills. Veterinarians can attempt to gradually lower the monthly maintenance dosage of DOCP to determine the lowest dose that effectively controls clinical signs, if cost is a factor.

As for hormone replacement for the cortisol deficiency, this is usually achieved by giving an oral steroid drug, either prednisone or prednisolone, on a daily basis. Clients are informed that during periods of known stress, such as illness, surgery or trauma, dogs with Addison’s disease will need additional supplementation.

Tipper receives two fludrocortisone tablets and one half of a prednisone tablet daily. “I’m glad she’s a small dog,” Hess says. “Her pills cost me a little more than a dollar a day. Although,” he adds, “I’d pay whatever it takes, even if I had to get a second job. Tipper and I go back six years, and I’m planning on having her by my side for a long time.”

Fortunately, the prognosis for dogs with Addison’s disease is excellent. Dogs with Addison’s disease, if given appropriate daily hormone supplementation, can be expected to live a normal life, with no effect on life span. 

Dr. Arnold Plotnick is a veterinarian specializing in small-animal internal medicine. He is presently the vice president of the Bergh Memorial Animal Hospital of The American Society for the Prevention of Cruelty to Animals. 

Sidebar:

Historical and clinical findings in dogs with Addison’s disease

Sign                              
 Percentage of affected dogs
Lethargy and depression


95

Poor appetite




90

Vomiting




75

Weakness




75

Weight loss




50

Dehydration




45

Diarrhea




40

Collapse




35

Slow capillary refill time


30

Weak pulse




20

Slow heart rate



18

Sidebar:

Nine to Watch

These breeds are at increased risk for developing Addison’s disease:

Basset Hound

English Springer Spaniel

German Shorthaired Pointer

Great Dane

Portuguese Water Dog

Rottweiler

Soft-Coated Wheaten Terrier

Standard Poodle

West Highland White Terrier

Unlikely Candidates

These breeds are at a decreased risk for developing Addison’s disease:

American Pit Bull Terrier

American Staffordshire Terrier

Chihuahua

Cocker Spaniel

Golden Retriever

Lhasa Apso

Schnauzer

Yorkshire Terrier

