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Acute metabolic complications of diabetes

consist of

 diabetic ketoacidosis (DKA)

 Hyperosmolar non-ketotic coma (HNC)

 Lactic acidosis (LA)

 Hypoglycemia.
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 defined by absolute insulin deficiency with
◦ hyperglycemia (>200 mg/dl)

◦ increased lipolysis with increased ketone
production, (ketone levels positive at 1:4 dilution 
of serum or greater or beta hydroxybutyrate >0.5 
mmol/L)

◦ acidosis (pH ≤7.3 or bicarbonate ≤15 mEq/L).

◦ Normoglycemic ketoacidosis has been reported 
and milder forms of ketoacidosis with bicarbonate 
levels between 15-18 mEq/L.
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Pathogenesis of DKA and HHS

English P , Williams G Postgrad Med J 2004;80:253-261
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• Ketosis - ▲ in FFA release

• Reduced insulin levels + ▲ in catecholamines and 

GH - increase lipolysis and the release of FFA

• In DKA, hyperglucagonemia alters hepatic

metabolism to favor ketone body formation,

through activation of carnitine palmitoyltransferase

I.

• Enzyme is crucial for regulating fatty acid transport

into the mitochondria, where beta oxidation and

conversion to ketone bodies occur.
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 occurs in the context of total insulin

deficiency in IDDM

 occurs rarely in NIDDM under the stress of

acute illness.

 When DKA occurs in patients with NIDDM, it

may represent a transition to insulin

deficiency.
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For each ▲ of 100 mg/dl - ▼ of 1,6 mmol/l Na

Acetoacetate - false ▲ of Crea

False ▲ of amylase
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 pH = 6.1 + log (HCO3/ H2 CO3)
◦ H2 CO3 = pCO2 (mm Hg) X 0.03

◦ pH - 7,35 - 7,45

◦ pO2 - 70 - 116 mm Hg (9,2 - 15,5 kPa)

◦ pCO2 - 35 - 45 mm Hg (4,7 - 6,0 kPa)

◦ HCO3 - 22 - 26 mmol/l

◦ SpO2 - norma 95 - 99%

◦ BE - +/- 2,5 mEq/l
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 Fluid replacement

 Insulin therapy

 Electrolyte replacement
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 Relative insulin deficiency and hyperglycemia, 

usually > 600 mg/dl + elevated serum 

osmolality (>300 mosm/kg)

 Dehydration

 stupor, progressing to coma if uncorrected

 No/small presence of ketosis or acidosis

◦ Circulating insulin sufficient to prevent lipolysis and 

ketosis.
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 mortality rate ranges from 10 to 50 % - (2,6-

10 x higher rate than that of DKA (1.2 to 9 %).

 true mortality data difficult to interpret due

to high incidence of coexisting diseases

 Age, degree of dehydration, hemodynamic

instability, underlying precipitating causes, 

and degree of consciousnessa  - powerful 

predictorsvof a fatal outcome.
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 reduction in the effective circulating insulin 

with a concomitant elevation of counter-

regulatory hormones (glucagon, 

catecholamines, cortisol, and GH) + increased

gluconegenesis

 Impaired glc utilisation.

 Osmotic diuresis (glucosuria)

◦ Hypertonic dehydratation
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For each ▲ of 100 mg/dl - ▼ of 1,6 mmol/l Na !!!!
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For each ▲ of 100 mg/dl - ▼ of 1,6 mmol/l Na
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 K+ - elevated or normal

 Creatinine, (BUN), and hematocrit
– almost always elevated

 Hyperosmolar hyperglycemic
state

 Na+ - elevated or normal (false
result – make correction!)

Dept. of Internal Medicine and Nephrodiabetology, Medical University of Lodz



 (1) vigorous intravenous rehydration

◦ first and most important step aggressive fluid 
replacement, should begin with an estimate of the 
fluid deficit (usually 100 to 200 mL/kg, or an 
average total of 9 L

 (2) electrolyte replacement

 (3) administration of intravenous insulin

 (4) diagnosis and management of precipitating 

and coexisting problems,

 (5) prevention
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 Severe defined as a high anion gap metabolic

acidosis (anion gap >10) with a blood lactate

concentration ≥5.0 mmol/l (N: 0.4–1.2 mmol/l)

◦ AG = [Na+]–([Cl-]+[HCO3-]), should be < 7–9 mmol/l

 The pathological elevation of lactate and

hydrogen ions may result from:

◦ Overproduction

◦ Delayed clearance of lactate

◦ Combination of both.
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- Type A - concurrent complicating illness 
without the accumulation of metformin;
- Type B - marked metformin accumulation 
without concurrent hypoxic factors



 Bicarbonate therapy is one of the principal

management modalities for lactic acidosis

 bicarbonate in combination with

haemodialysis has been successful in the

management of metformin associated lactic

acidosis
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