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Ms FL
49F presented after deliberate self-poisoning with ethylene glycol (antifreeze)

Approx. 1545 ingested 100-150ml of 37% ethylene glycol, then called 000 to pick up her body

Denied any co-ingestion of alcohol, paracetamol, or regular prescription meds



Ms FL
Past History

◦ Bipolar Disorder; previous overdose attempts

◦ Hypothyroidism

◦ GORD

Medications
◦ Lithium

◦ Quetiapine

◦ Desvenlafaxine

◦ Thyroxine

◦ Pantoprazole



Ms FL
O/E:

◦ Drowsy, GCS E3V4M6 13

◦ PEARL, horizontal nystagmus

◦ No other peripheral neurology

HR 95, BP 130/70, Sats 96% RA

No signs of physical self harm

VBG – pH 7.37, pCO2 36, HCO3 20, Lactate 8



One Hour Later…
Patient rapidly deteriorated to GCS 7

Moved into resus

Repeat VBG – pH 7.28, pCO2 39, HCO3 18, Lactate 12.4

Decision was made to intubate patient



Ethylene Glycol
Alcohol found in antifreeze and other industrial products

Poisoning can occur by:
◦ Deliberate self-harm

◦ Ingestion as an alcohol substitute

◦ Accidental

Termed a “parent alcohol” and itself is relatively non-toxic, causing mainly CNS effects similar to 
ethanol

Profound toxicity occurs when ethylene glycol is metabolized



Ethylene Glycol Metabolism
2-step hepatic metabolism to Glycolate and 
Oxolate

Accumulation of these metabolites results in 
profound anion gap metabolic acidosis

They precipitate in the kidneys and lead to 
renal failure

Calcium oxalate formation can lead to 
hypocalcaemia



Features of Toxicity
Stage 1 – Central Nervous System Effects

◦ As a result of direct action of ethylene glycol (similar to ethanol intoxication)

Stage 2 – Metabolic Effects
◦ Primarily as a result of metabolic acidosis

◦ Tachypnoea, haemodynamic instability

◦ Cardiac failure and pulmonary oedema may develop

Stage 3 – Renal Effects
◦ Direct cytotoxic action of glycolate and oxalate to tubules

◦ Leads to acute renal failure



Risk Assessment
Ingestion of >0.5ml/kg is potentially lethal

Any deliberate self-poisoning should be treated as potentially lethal

Topical or inhalational exposures do not lead to intoxication

Minor ingestions (lick or taste) generally do not need hospital evaluation



Investigations
ABG/VBG

◦ pH, HCO3

Lactate
◦ True Type B lactic acidosis

◦ Can be falsely elevated as lactate and glycolate are structurally similar and can be misinterpreted

UEC with serum osmolality
◦ To calculate osmolar gap

◦ Osmolality – (2xNa + Glu + Ur)

◦ If >10, indicates the presence of an abnormal solute

◦ Ethylene glycol, ethanol, methanol, mannitol, sorbitol

Blood alcohol level

ECG, BGL, Paracetamol level



Investigations
FBE – 156/10.5/321

UEC – 143/5.7/102/22, Ur 4.1, Cr 73

Serum osmolality – 307
◦ Calculated osmolar gap – 12.5

Paracetamol – negative

Lithium – 0.6mmol/L

Blood alcohol level – negative

Glucose – 4.4



Supportive Care
Any supportive care is aimed at reversing severe acidaemia prior to definite management

IV bicarbonate boluses

Hyperventilation following intubation



Decontamination and Elimination
No role for gastric decontamination

Haemodialysis is highly effective in removing alcohols and toxic metabolites
◦ Mainstay of treatment in severe toxicity

◦ Consider early in poisoning, particularly if already acidotic or high osmolar gap



Antidotes
Ethanol is the chief antidote in ethylene glycol poisoning (and methanol poisoning)

Acts by competitively inhibiting the conversion of ethylene glycol by ADH into toxic metabolites

Can be given via oral/nasogastric route or IV

Can be used concurrently with haemodialysis

Indications:
◦ History of ingestion and osmol gap >10

◦ Suspicion of ingestion and two of: pH <7.3, HCO3 <20, osmol gap >10, urinary oxalate crystals

◦ Measured ethylene glycol concentration >3.2mmol/L

Fomepizole is another competitive ADH inhibitor, but not available for use in Australia



Disposition
For accidental ingestions, any patient who is asymptomatic and has a normal bicarbonate level 
after 8 hours is safe for discharge

All deliberate ingestions and all symptomatic patients should be presumed to have lethal 
intoxication

HDU support is generally required



Progress
Ethanol infusion commenced

Bicarbonate infusion commenced

Initially commenced CVVHDF then changed to haemodialysis

Acidaemia resolved Day 2, ethanol infusion and HDx ceased

Full neurologic recovery Day 4, extubated

Admission complicated by aspiration/ventilator acquired pneumonia



Progress
Significant renal impairment noted Day 7 of admission

◦ Peak Cr 260, eGFR 11

◦ Thought secondary to insult of nephrotoxic antibiotics in addition to renal injury from ethylene glycol

Seen by CL psychiatry and cleared

Patient self-discharged Day 10
◦ Cr 239, eGFR 20

No follow-up noted at this stage



Summary
Ethylene glycol is a highly toxic and potentially lethal substance

Toxicity presents with a characteristic toxidrome with predictable clinical course

Specific treatment with ethanol and haemodialysis, as well as supportive care

Absence of symptoms early does not exclude significant toxicity

Any deliberate or significant ingestions should be regarded as potentially lethal

Lactate can be an early marker of toxic acid production

Seek advice from Toxicology and HDU
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