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The adrenal glands are responsible for a host of vital hormone and steroid production in the body. Blood pressure regulation, electrolyte balance, metabolism regulation, immune system suppression, androgens that precede sex hormones, and catecholamines are all produced or regulated by these small glands above the kidneys. 

Cortisol is the main glucocorticoid secreted by the adrenal glands. Cortisol is involved in protein, fat, and carbohydrate metabolism, it stimulates gluconeogenesis in the liver and helps to maintain blood glucose levels, and stimulates appetite. It is released during times of physiologic stress and is responsible for production of catecholamines, immune system suppression, and stabilizing cell membranes. The pituitary gland controls the release of cortisol via adrenocorticotropic hormone (ACTH). When cortisol levels are low, ACTH is released; when circulating cortisol levels are high, ACTH is not released into circulation.

Aldosterone is the main mineralocorticoid secreted by the adrenal glands. Aldosterone is part of the renin-angiotensin-aldosterone system important for maintaining electrolyte balance, fluid status, and blood pressure. When the kidneys sense that blood flow through the organ is less than normal (like in hypotension, hypovolemia, or disease states) renin is released. Renin signals the liver to release angiotensin I. Angiotensin I is changed to angiotensin II with the aid of angiotensin converting enzyme (ACE) which is produced by the lungs. Angiotensin II will cause vasoconstriction and increased sodium retention by the kidneys. The higher levels of sodium will lead to an increase in circulating volume which, when combined with vasoconstriction, will increase the blood pressure and perfusion to the kidneys. Angiotensin II will signal the adrenal glands to secrete aldosterone. Aldosterone will also signal the kidneys to retain sodium and excrete potassium. This will further contribute to increased circulating volume and increased blood pressure for the patient.

In patients suffering from hypoadrenocorticism or Addison’s disease, the secretion of cortisol and aldosterone by the adrenal glands decreases to the point of systemic crisis requiring emergency intervention and stabilization. While hypoadrenocorticism is not a common disease of dogs and rarely seen in cats, it is more commonly seen in young to middle aged female dogs and occurs more frequently in Standard Poodles, Great Danes, Labrador Retrievers, and Wet Highland White Terriers.  

The most common clinical signs associated with hypoadrenocorticism are non-specific and can signify a number of different disease processes. Clinical signs include vomiting, diarrhea (often waxing and waning), lethargy, anorexia, weight loss, polydipsia, polyuria, and weakness. Some patients may be examined when their symptoms are mild and are often treated symptomatically prior to diagnosis. If the dog presents to the hospital in acute collapse, it is considered an Addisonian crisis and must be treated quickly or it can result in death. 

During a hypoadrenocorticism crisis, the patient’s electrolytes become dangerously deranged. Because aldosterone is not released, the kidneys do not retain sodium and the body loses an excessive amount through the urine. This will also lead to water loss and quickly cause hypovolemia. Chloride often follows sodium and will also be decreased. These patients will present to the hospital in hypovolemic shock and may be collapsed. Multiple body systems are affected and it is important that technicians and nurses quickly recognize the critical nature of these patients and begin treatment. 

Gastrointestinal distress is common in hypoadrenocorticism crisis and these patients can even present with hematochezia. This can contribute to the azotemia seen in many of these patients. Glucocorticoids are necessary to maintain mucosal integrity in the intestines and if they are not released, severe vomiting and diarrhea can occur. If hematochezia is present these patients must be closely monitored for gut derived sepsis. Antibiotics may be necessary during treatment.

Hydrogen is also lost through the urine creating a metabolic acidosis. Hypovolemia and decreased perfusion will cause hyperlactatemia which will further worsen acidosis. Hypoperfusion to the kidneys can lead to pre-renal azotemia which is common in the patients that present in crisis. Urine specific gravity is an easy measurement to determine the kidney’s ability to function. In these patients the urine specific gravity will be low as the lack of sodium prevents urine concentration. In patients suffering from “simple” hypovolemia due to vomiting and diarrhea, the urine specific gravity is expected to be increased as the kidneys are attempting to conserve water and circulating volume.

Aldosterone also controls potassium excretion by the kidneys and hypoadrenocorticism patients are in danger of developing a deadly hyperkalemia. Potassium is necessary for nerve impulses and cardiac and muscle function. Extremely elevated levels will change the resting membrane potential of cells resulting in conduction abnormalities in the heart. If it is not corrected, death from cardiac failure can occur. Hyperkalemia must be addressed early in the treatment process and closely monitored. Even without blood results, physical exam findings and looking at an ECG tracing can alert to hyperkalemia. Many hyperkalemic patients will have tall, wide T-waves on the ECG, a classic sign. 

If there are cardiac arrhythmias evident, hyperkalemia can first be treated with calcium gluconate (10% calcium gluconate at 0.5 – 1.0ml/kg slowly IV). Calcium gluconate will not directly affect the levels of potassium in the blood but it will decrease the amount of damage to cardiac muscle from the potassium. Immediate improvement in ECG tracings can be seen just after treatment with calcium gluconate. To treat the high potassium levels, injections of dextrose or dextrose and regular insulin can be used. Insulin acts as the key that opens up cells to take in glucose. When glucose enters the cell potassium follows closely behind. So administering regular insulin (0.03 – 0.06 unit/kg IV) to a severely hyperkalemic patient will begin to lower the level of circulating potassium. For moderate hyperkalemia, an injection of 50% dextrose can work the same way. Any patient that receives IV insulin needs dextrose added to their IV fluids and frequent blood glucose checks for 12-24 hours following injection. 

Dextrose injections may be utilized not only for hyperkalemia but also to treat hypoglycemia. Because glucocorticoids are important in gluconeogenesis, many patients will present with severe hypoglycemia. This can contribute to dull mentation and weakness and in severe cases may cause seizures. 

Physical exam findings on these patients are similar to those in patients suffering from hypovolemic shock. Weakness, mental dullness, hypotension, weak pulses, cold extremities and pale gums are expected. However, while tachycardia is a classic exam finding of hypovolemia, Addison’s crisis patients may be bradycardic due to hyperkalemia. A finding of a normal or low heart rate in a collapsed patient can point towards hypoadrenocorticism. 

A full CBC and blood chemistry panel should be performed on these patients. Laboratory abnormalities are many in hypoadrenocorticism crisis patients. Classic abnormalities are with electrolytes as mentioned previously. Sodium and chloride levels are low and potassium levels are high. A Na/K ratio should be calculated and in hypoadrenocorticism will frequently be less than 27:1. Hypoglycemia is also a common finding as is azotemia. Hypoalbuminemia from GI losses may be evident. Metabolic acidosis and low urine specific gravity will also be present. On the CBC, normal values are the abnormality. Most “sick” patients are expected to present with a stress leukogram, but hypoadrenocorticism patients will often have mature leukocytosis. Some patients may present with a mild anemia. 

Diagnostic imaging is not helpful in the diagnosis of hypoadrenocorticism but may be performed to rule out other reasons for the patient’s clinical signs (like a GI foreign body, pancreatitis, HGE). Some patients may have microcardia on thoracic radiographs due to severe hypovolemia.

Treatment for hypoadrenocorticism crisis is focused on restoring intravascular volume to prevent further kidney damage and other organ failure, treating hypoglycemia, and addressing hyperkalemia. An IV catheter should be placed and crystalloid fluids administered to treat hypovolemia. Once blood results have returned, most patients are placed on 0.9% NaCl to address sodium levels as well as not add potassium. However, any balanced crystalloid solution is beneficial. Hypoglycemia can be addressed with infusions of 25% dextrose. An ECG should be monitored if bradycardia and hyperkalemia is present and treated as needed with calcium gluconate and insulin/dextrose. In many patients, potassium levels can be brought under control with fluid resuscitation. Large volumes of fluid are often administered in 20ml/kg boluses with the nursing team assessing vital signs and patient improvement after each bolus. If blood pressure does not respond to multiple crystalloid boluses, synthetic colloids may be utilized. Patients need close and continuous monitoring of heart rate and ECG, blood pressure, blood glucose and perfusion parameters until they are stable for a number of hours.

With blood results supporting a tentative diagnosis of hypoadrenocorticism, patient vital signs will improve with the addition of a glucocorticoid to the treatment plan. Dexamethasone sodium phosphate (0.25-1mg/kg IV) should be administered as soon as possible and will help to stabilize the patient’s vital signs. This drug will also not interfere with further testing to confirm the diagnosis. Mineralocorticoid replacement generally does not need to happen on an emergency basis since fluid therapy will correct many of the abnormalities due to aldosterone deficiency.

Once the patient is hemodynamically stable, An ACHT test can be performed to confirm the diagnosis of hypoadrenocorticism. This involves drawing a sample of blood, administering cosyntropin (5mcg/kg IM) and drawing a post injection sample one hour later. These samples are submitted to an outside lab and results measured. Patients with low ACTH levels after the cosyntropin injection are diagnosed with hypoadrenocorticism. Endogenous ACTH levels can also be tested to determine if the patient has primary (the adrenal glands are malfunctioning) or secondary (pituitary or hypothalamic malfunction) hypoadrenocorticism. 

Once the disease is diagnosed, patients need lifelong medication to supplement their steroid needs. Oral prednisone is a glucocorticoid and may only be needed for the first few weeks post diagnosis. Mineralocorticoid supplementation can be achieved with oral fludrocortisone which is both a glucocorticoid and mineralocorticoid, but it can be an expensive medication for daily use. Desoxycorticosterone pivalate (DOCP) is an injectable medication that can be administered every 25-30 days but patients may still need occasional prednisone support on this medication. Stressful situation such as boarding away from home, visitors to the home, moving to a new location, or major life changes may require that the owners supplement these patients with prednisone to prevent an acute crisis. After diagnosis patients will need frequent monitoring of electrolytes and kidney values for the first few weeks to ensure they are maintaining normal blood values.

Hypoadrenocorticism, while uncommon in dogs and rare in cats, can present to the hospital as a critical emergency requiring quick recognition of shock and immediate treatment. The nursing team can quickly obtain venous access and recognize blood work abnormalities and contribute to the diagnosis, treatment, monitoring, and client education of this disease. 
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