
	Feature
	Diabetic Ketoacidosis (DKA)
	Hyperosmolar Hyperglycemic State (HHS)
	Overlap Syndrome

	Insulin Activity
	Absolute deficiency
	Partial deficiency
	Profound insufficiency

	Key Metabolic Derangement
	Unrestrained lipolysis & ketogenesis
	Uncontrolled hepatic glucose production
	Combined ketogenesis & extreme hyperglycemia

	Ketone Production
	Severe (BOHB ≥3.0 mmol/L)
	Absent or minimal
	Significant (BOHB ≥3.0 mmol/L)

	Acid-Base Status
	High anion gap metabolic acidosis
	No significant acidosis
	Metabolic acidosis present

	Primary Osmotic Driver
	Hyperglycemia + ketonemia
	Profound hyperglycemia
	Profound hyperglycemia + hyperketonemia

	Typical Fluid Deficit
	6-9 L
	9-12 L
	8-11 L (often severe)



Table 1: Comparative Pathophysiology of DKA, HHS, and Overlap Syndrome



	Test
	Parameter
	Sensitivity
	Specificity
	Utility in Overlap

	Blood Glucose
	>250 mg/dL (DKA), >600 (HHS)
	High
	Moderate
	Essential, but values can be in the 300-600 mg/dL range

	Serum Osmolality
	>320 mOsm/kg
	High
	High
	Critical for identifying HHS component

	Serum Beta-Hydroxybutyrate (BOHB)
	≥3.0 mmol/L
	>90%
	>90%
	Gold standard for ketosis; superior to urine testing

	Urine Ketones (Nitroprusside)
	Positive
	89.9%
	52.7%
	Sensitive but non-specific; can underestimate/overestimate

	Venous Blood Gas (VBG)
	pH <7.3, HCO₃⁻ <18 mEq/L
	92.9%
	97.1%
	Practical alternative to ABG for diagnosing acidosis

	Anion Gap
	>12 mEq/L
	Moderate-High
	Moderate
	Supports presence of metabolic acidosis



Table 2: Diagnostic Performance of Key Laboratory Tests in DKA-HHS Overlap


