65. Diabetic coma (ketoacidotic, hyperosmolar, lactoacidotic)

Ketoacidotic coma
- total deficit of insulin leads to lipolysis and ketoacidosis in DM type I
- despite compensatory Kussmaul's breathing it can lead to severe pH decrease (renal compensation can be insufficient because of renal failure due to diabetes)
- decreased pH buffer capacity due to hypoproteinemia
- acidosis can be combined with lactoacidosis (see below) 
- pH 7.3 - 7; hyperglycemia 16 - 60 mmol/l
- decompensated acidosis leads to peripheral vasodilation (causes hypotension, circulatory problems still increase lactacidosis in perihery) and increased vessel permeability - formation of generalized edemas including brain edema leading together with brain hypoxia to coma
- compensation of acidosis must be careful - not to switch to respiratory alkalosis due to persisting Kusmaul's hyperventilation

Hyperglycemic hyperosmolar coma
- not compensated diabetes (mainly in type II and older patients)
- extreme glycemia causes polyuria (glucose in urine induces osmotic diuresis) with large loss of water → dehydration (hypovolemic circulatory shock), hyperosmolarity of ECF → exicosis (drying) of cells including CNS → coma
- simultaneous depletion of Na and K, however, there is usually no hypokalemia because of a shift of K from ICF to ECF (low input of K into cells due to missing insulin)
- activation of sympathetic system causes tachycardia and decreased perfusion in periphery - cold skin but dry skin (dehydration)
- extreme thirst
- hyperthermia
- neurologic manifestations - positive Babinski's sign, paresis or paralysis, sensory impairment, seizures
- signs and symptoms are masked by diuretic therapy (quite common in old people), decreased expression of thirst and psychic alteration (also frequently seen in old patients)
- hyperglycemia 40 -90 mmol/l
- no signs of ketoacidosis

Lactoacidotic coma

- can be a consequence of high doses of biguanide peroral antidiabetics - their induction of anaerobic glycolysis
- contributes peripheral hypoperfusion (diabetic micro/macro-angiopathies) increasing anaerobic metabolism
- low ability to compensate via hyperventilation in old people as well as through decreased kidney function
- lactic acid over 8 mmol/l (can be decreased by hemodialysis)
- mechanism of coma development as in ketoacidosis - via increased vessel permeability and brain edema formation

Important differentiation of diabetic (hyperglycemic) and hypoglycemic comas - may not be clear outside hospital (despite some signs like hyperreflexia in severe hypoglycemia - irritation of the CNS) - anyhow, it is recommended to give injection of 40% glucose (improves hypoglycemia, does not increase significantly hyperglycemia)



