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Introduction

Diabetes mellitus is a chronic metabolic disorder that affects millions of people worldwide.
One of the most severe and potentially life-threatening complications of diabetes is diabetic
ketoacidosis (DKA). This acute condition results from insulin deficiency and leads to severe
metabolic disturbances, including hyperglycemia, ketonemia, and metabolic acidosis. If left
untreated, DKA can cause coma or even death. This article explores the pathophysiology, risk
factors, symptoms, diagnosis, treatment, and prevention of ketoacidosis in diabetic patients.

Pathophysiology of Diabetic Ketoacidosis

DKA occurs predominantly in individuals with type 1 diabetes mellitus (T1DM) but can
also occur in type 2 diabetes mellitus (T2DM) under specific circumstances, such as extreme
insulin resistance or stress conditions.

1. Insulin Deficiency and Counter-Regulatory Hormone Activation

o Insulin is essential for glucose uptake into cells. In DKA, absolute or relative
insulin deficiency prevents glucose from entering cells, leading to
hyperglycemia.

o The body perceives this as a state of starvation and compensates by releasing
counter-regulatory hormones such as glucagon, catecholamines, cortisol, and
growth hormone.

o These hormones stimulate gluconeogenesis and glycogenolysis, worsening
hyperglycemia.

2. Lipolysis and Ketogenesis

o Due to insulin deficiency, the body shifts to fat metabolism for energy
production.

o The breakdown of triglycerides leads to increased free fatty acids in the
bloodstream.

o These fatty acids are transported to the liver, where they undergo ketogenesis,
resulting in the production of ketone bodies (acetoacetate, beta-
hydroxybutyrate, and acetone).

o Accumulation of ketones in the blood leads to metabolic acidosis.

3. Electrolyte Imbalances

o Hyperglycemia causes osmotic diuresis, leading to dehydration and significant
losses of sodium, potassium, chloride, and other electrolytes.

o Acidosis and insulin deficiency cause potassium to shift out of cells into the
bloodstream, leading to a paradoxical normal or high serum potassium
level, but total body potassium stores are depleted.
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Risk Factors for Diabetic Ketoacidosis

Several factors can precipitate DKA in diabetic patients, including:

1. Infection — The most common trigger (e.g., pneumonia, urinary tract infections,
sepsis).

2. Missed or inadequate insulin therapy — Non-compliance or errors in insulin

administration.

New-onset diabetes — DKA can be the first manifestation of TLDM.

Medical stress conditions — Myocardial infarction, stroke, pancreatitis, or trauma.

Gastrointestinal illness — Vomiting and diarrhea leading to dehydration and insulin

deficiency.

6. Drugs — Steroids, thiazides, beta-agonists, and SGLT2 inhibitors can precipitate
DKA.
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Symptoms and Clinical Presentation

DKA presents with a constellation of symptoms, which can develop rapidly over hours to
days. Common signs and symptoms include:

« Early Symptoms:
o Polyuria (frequent urination)
o Polydipsia (excessive thirst)
o Fatigue and weakness
o Weight loss
e Progressive Symptoms:
Nausea and vomiting
Abdominal pain
Fruity odor on breath (due to acetone)
Kussmaul respiration (deep, rapid breathing)
Confusion, drowsiness, or coma in severe cases
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Diagnosis of Diabetic Ketoacidosis

A prompt and accurate diagnosis of DKA is critical to initiate timely treatment. The diagnosis
is based on the following laboratory criteria:

1. Blood Glucose Levels: Usually >250 mg/dL (though can be lower in some cases of
euglycemic DKA).

Arterial pH: <7.3 (metabolic acidosis).

Serum Bicarbonate: <18 mEq/L.

Ketones: Positive in blood and urine.

Anion Gap: Elevated (>12), indicating high anion gap metabolic acidosis.
Electrolyte Imbalances: Decreased total body potassium, although serum potassium
may appear normal or high.

S R

Treatment of Diabetic Ketoacidosis
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The management of DKA involves rapid intervention to correct dehydration, hyperglycemia,
acidosis, and electrolyte imbalances.

1. Fluid Resuscitation
o 0.9% Normal Saline (NS) is the initial fluid of choice to restore intravascular
volume.
o Switch to 0.45% saline when serum sodium is normal or high.
Add dextrose (D5 1/2 NS) once blood glucose drops to 200-250 mg/dL to
prevent hypoglycemia.
2. Insulin Therapy
o IV Regular Insulin is the standard treatment to inhibit ketogenesis and reduce
blood glucose.
o Initial bolus: 0.1 U/kg 1V, followed by a continuous infusion of 0.1 U/kg/hr.
o Blood glucose should decrease at a rate of 50-75 mg/dL per hour.
3. Electrolyte Replacement
o Potassium (K+): Start supplementation if serum K+ is <5.3 mEq/L.
o Bicarbonate Therapy: Only in cases of severe acidosis (pH <6.9).
o Phosphate Replacement: If levels are critically low.
4. Treatment of Underlying Cause
o Administer antibiotics if infection is suspected.
o Address any other triggering conditions (e.g., myocardial infarction,
pancreatitis).

Complications of Diabetic Ketoacidosis
If not treated promptly, DKA can lead to life-threatening complications, such as:

o Cerebral Edema — More common in children; associated with rapid shifts in serum
osmolality.

o Hypokalemia — Can cause cardiac arrhythmias if not corrected appropriately.

o Hypoglycemia — Due to excessive insulin administration without glucose monitoring.

e Thrombosis — Dehydration and hyperosmolarity increase the risk of blood clots.

e Multi-organ Failure — If shock develops due to prolonged hypoperfusion.

Prevention of Diabetic Ketoacidosis

Preventing DKA is crucial in reducing hospitalizations and improving outcomes for diabetic
patients. Strategies include:

1. Patient Education
o Importance of insulin adherence.
o Recognition of early warning signs of DKA.
2. Sick-Day Management
o Adjusting insulin doses during illness.
o Frequent monitoring of blood glucose and ketone levels.
o Staying hydrated with sugar-free fluids.
3. Use of Continuous Glucose Monitoring (CGM) and Insulin Pumps
o Provides real-time blood glucose trends.
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o Alerts patients to significant blood glucose fluctuations.
4. Routine Medical Follow-ups
o Regular visits to endocrinologists for diabetes control.
o Adjustments in therapy based on individual needs.

Conclusion

Diabetic ketoacidosis remains a serious and life-threatening complication of diabetes that
requires immediate medical attention. Timely intervention with fluid resuscitation, insulin
therapy, and electrolyte correction significantly improves patient outcomes. Education,
preventive strategies, and regular medical follow-ups are key to reducing the incidence of
DKA among diabetic individuals. By understanding and addressing the triggers of DKA,
healthcare providers and patients can work together to prevent this deadly metabolic crisis.
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