
Diabetic Ketoacidosis

1. Diabetic ketoacidosis (DKA) is an acute metabolic complication of diabetes characterized by hyperglycemia, hyperketonemia, and metabolic acidosis. DKA occurs mostly in type 1 diabetes mellitus (DM). It causes nausea, vomiting, and abdominal pain and can progress to cerebral edema, coma, and death. DKA is diagnosed by detection of hyperketonemia and anion gap metabolic acidosis in the presence of hyperglycemia. Treatment involves volume expansion, insulin replacement, and prevention of hypokalemia.
a. Hyperglycemia occurs because of failure to adhere to diet, lack of exercise, not properly administering insulin, or stress. If hyperglycemia is not treated, it may lead to diabetic ketoacidosis.
b. Glucose levels seen in DKA are usually above 300 mg/dL.
c. Hyperglycemia, ketones in urine, hypokalemia, and hyponatremia.
d. Hyponatremia, or low sodium, results from an increased flow of fluid out of the cells into the blood stream, diluting the sodium level. The symptoms of hyponatremia reflect brain swelling, as the excess fluid flows into the brain, causing cerebral edema. Low potassium can also occur during diabetic ketoacidosis.
e. The hydrogen levels rise, therefore the body experiences acidosis.
f. Diabetic ketoacidosis occurs when there is excessive glucagon and a lack of insulin contribute to the production of ketoacids in the liver.
2. Fluid replacement and insulin administration intravenously (IV) are the primary and most critical initial treatments for diabetic ketoacidosis. Insulin must not be delayed and must be given promptly as a continuous infusion (not as a bolus - a large dose given rapidly) to stop further ketone formation and to stabilize tissue function by driving available potassium back inside the body's cells. 
a. Give fluid IV to the patient immediately while waiting for insulin therapy to be available. Monitor the patient’s serum potassium level carefully to determine the need for potassium replacement. Also monitor for bicarbonate replacement therapy as well.
b. Hypovolemia is corrected by giving oral and IV fluids. Assess for signs of hypervolemia or shock when administering fluids rapidly. Also ensure IV patency and check for infiltration. IV fluids should be given initially at 1L/hour.
c. Blood glucose monitors are used to check levels. Check levels at least once every hour.
d. Elevated blood glucose levels are corrected by insulin.
e. Blood glucose should be corrected immediately because diabetic ketoacidosis is a serious and life-threatening condition.
3. Serum glucose, blood gas pH, potassium, sodium, ketones, magnesium and phosphorus are monitored because these are directly affected by diabetic ketoacidosis.
a. Electrolytes are corrected by IV fluids and supplements. This should be corrected as rapidly as possible. Depending on the specific electrolyte, some may need to be replaced faster than others.
b. An arterial blood sample is measured to determine the blood gases. The pH of the blood is also tested. HCO3 and PCO2 are usually affected by most acid-base disturbances.
c. The body has the ability to correct its own acid-base imbalances, however sometimes help is needed. An IV solution of a weak acid or base may be given. Oxygen therapy also may be needed.
4. Nurses should work quickly and carry out the physician’s orders regarding medications for the patient. Vital signs and assessments should be made often. The nurse needs to teach the patient what they are experiencing and ways to avoid it from happening again. Any abnormality or change in status should be reported to the physician immediately.
a. Give fluid IV to the patient immediately while waiting for insulin therapy to be available. Monitor the patient’s serum potassium level carefully to determine the need for potassium replacement. Also monitor for bicarbonate replacement therapy as well.
b. Hypervolemia is a possible complication that is prevented by close monitoring stopping the IV fluid, and giving a diuretic if suspicion of fluid overload is present. Hypervolemia can also lead to shock.
c. Blood glucose monitors are used to check levels. Check levels at least once every hour if the patient has DKA.
d. If hyperglycemia is overcorrected, it will lead to hypoglycemia. This is characterized by trembling, clammy skin, palpitations, anxiety, sweating, etc. This is prevented by careful monitoring of the patient’s glucose level. If hypoglycemia is suspected, notify the provider immediately.
e. They are assessed by doing blood work to determine the level of each electrolyte in the body. They should be assessed each hour during DKA.
f. Complications of electrolyte replacement is usually overcorrection. Examples are hyperglycemia, hypernatremia, or hyperkalemia. This is prevented by monitoring lab values efficiently and carefully. Diuretics may be given if electrolyte levels become too high. 
g. An arterial blood sample is measured to determine the blood gases. The pH of the blood is also tested. HCO3 and PCO2 are usually affected by most acid-base disturbances. They should also be assessed each hour during DKA.
h. Complications include over correction. Example: respiratory acidosis may lead to respiratory alkalosis if overcorrected. This is prevented by careful monitoring.
i. Anion gap: the concentration of all unmeasurable anions in the plasma; indicative of metabolic acidosis

    Serum osmolality: a measure of the concentration of substances such as 
    sodium, chloride, potassium, urea, glucose, and other ions in blood. It is 
    calculated as the osmoles of solute per kilogram of solvent.


    Venous CO2: the amount of carbon dioxide in the blood

j.  The results are used to diagnose and/or monitor acid-base imbalances, specifically metabolic acidosis. It also helps determine the electrolyte balances or imbalances in the body as well. 

