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Joondalup Written Fellowship Program  
Toxicology 2 
7.4 – 7.15 

 

Introductory Questions 
 

Question One 

A factory worker presents to your department with 3% body surface area burns to his hands and 
forearms from a 100% hydrofluoric acid solution.   

a. What percentage of body surface area burns would be expected to be associated with systemic 
toxicity from this acid and how does it cause toxicity?  

b. List 3 investigations that may be useful to help determine further management of this patient and 
describe the abnormality that may be detected.  

c. Name the antidote used to treat hydrofluoric acid toxicity.  

d. List 3 routes by which it may be administered and the dose typically used for each route.   

 

Question Two 

 

A 3 year old child is brought into ED with a history of having ingested ‘at least’ 20 of her mother’s 
iron tablets.  

a. List 2 clinical features of significant iron toxicity that are likely to be seen within the first 6 hours 
after the ingestion.  

b. List 2 investigations that may be helpful in confirming that a patient has ingested iron tablets and 
when the abnormality is likely to be detected.  

c. List 2 methods of decontamination that may be useful in the management of iron toxicity and 
their indications for use.  

d. Name the antidote used to treat iron toxicity and list 2 indications for its use.  

 
 

SAQs 
 

SAQ 1.  
 
A 25 yr old male is brought to your Emergency Department following an overdose of Dothiepin. His 
ECG is on the following page. 
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His vital signs are: 
 
BP  95/62 
Sats  95% on 15 L/min-1 

Temp  37.5oC 
GCS 7 (E=2 M=4 V=1) 
BSL 6.8 
 
 
a. Complete the following table for the dose related risk assessment for this agent (8 Marks)  
1 Mark for each correct box: 
 

Dose Effect 
<5 mg/kg Minimal symptoms 
5-10 
mg/kg 

Drowsiness & mild anticholinergic effects 
Major toxicity not anticipated 

>10 mg/kg Potential for all major side effects  
(coma, hypotension, seizure, dysrhythmias) to occur within 2-4 hours of ingestion 
Anticholinergic effects likely but often masked by coma 

>30 mg/kg Severe toxicity with pH-dependent cardiotoxicity and coma expected to last >24 
hours 

 
b. List 4 key abnormalities shown on the patient’s ECG (4 Marks) 
 

1 Mark each for: 
QRS Prolongation (180-200ms) 
Terminal R wave lead aVR OR R/S ratio lead aVR >0.7 
Tachycardia (Ventricular rate ~125 bpm) 

1 Mark for any one of: 
Right axis deviation 
2:1 Conduction - I initially thought this was sinus with QRS fragmentation in lead II but on 
mapping I think there a p waves buried in the terminal QRS in lead II with another in the peak 
of the T wave 
Inferior ST depression  
ST elevation V2-6, I, aVL 

 
c. Which two ECG features are predictive of which two clinical features of this overdose?  
(4 Marks) 
 
1 Mark for each of underlined: 

 QRS > 100 ms predictive of seizure 
 QRS > 160ms predictive of VT 

 

Sodium bicarbonate IV boluses 100ml 8.4% solution target QRS <100ms, repeat after 2 minutes if 
needed 
Inotrope metaraminol 0.5mg IV boluses target MAP >65 prior to sedation 
Sedative: Propofol 1mg-2/kg IV ie 100mg  
Paralytic: Suxamethonium 100mg IV 
Ongoing sedation: propofol infusion (10mg/ml) starting at 10ml /hr 
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e. After intubation she has a generalised seizure. What medications would you give at this point (2 
marks)?  
Sodium Bicarbonate 100ml 8.4% solution target QRS <100ms 
Diazepam IV 5mg bolus, may repeat after 5 minutes if ineffective 
 
 

SAQ 2. 

 A 36yr old female presents your Emergency Department. She has a history of self-harm. She states 
she ingested a 1kg box of rat poison pellets 14 hours ago. Her vital signs are within normal limits. 

a. What type of toxic agents are contained in rat poison pellets (1 Mark) 

 

1 Mark for any of: 
 Anticoagulant rodenticides 
 Super-warfarins 
 Brodifacoum 
 Bromadiolone 
 Chlorphacinone 
 Difenacoum 
 Diphacinone 
 Flocoumafen 

 

b. List 4 clinical features that may manifest in the setting of toxicity. (4 Marks) 

 

1 Mark each up to 4 marks from: 
 Asymptomatic 
 Bruising 
 Petechial / Purpural rash 
 Gingival bleeding 
 Epistaxis 
 Haematuria 

 

c. What 4 investigations are required in this patient (4 Marks) 

 

1 Mark for any from the following screening 

 Screening 
o BSL 
o ECG 
o Paracetamol level 

1 Mark each for: 
 INR/coags 
 FBP 
 Group and Hold/Cross match 
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d. What is the preferred antidote in the presence of toxicity? (1 mark) 

 

1 Mark for: 
 Vitamin K 

 

e. List 3 challenges faced in treating coagulopathy in patients who manifest toxicity. (3 Marks) 

 

1 Mark each up to 3 marks for any of: 
 Long course of treatment - weeks to months 
 Large doses of vitamin K required 
 Can be difficult / expensive to source vitamin K 
 Patient compliance 
 Serial INR testing 

 

SAQ 3. 
 
 . A 48yr old male is brought to your Emergency Department following an intentional overdose. 
The ambulance crew report he has ingested 15 diltiazem 180mg XR tablets 2 hours ago. 
 
His vital signs are: 
 

HR 72 bpm 
BP 138/67 
RR 18 
 
Sats 99% RA 
Temp 36.7oC 
BSL 6.4 
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a. List 4 factors associated with significant toxicity following calcium channel blocker poisoning? (4 
Marks) 

 
1 Mark up to 4 marks for each of: 

 Agent - diltiazem and verapamil associated with toxicity other CCBs do not cause significant 
toxicity 

 Dose - x2-3 therapeutic dose can cause toxicity with XR prep and >10x tablet ingestion likely 
to cause significant toxicity 

 Co-ingestion of other cardiotoxic medication increases likelihood of significant toxicity 
 Extremes of age - paediatric ingestion and elderly 
 Presence of significant co-morbidities 

 
b. List 3 clinical features associated with significant calcium channel blocker toxicity (3 Marks) 
 

1 Mark for either of: 
Bradycardia 
AV block - 1st degree AV block commonly 
Hypotension 

 
1 Mark each for any two of: 

Myocardia ischaemia 
Stroke 
Mesenteric Ischaemia 
Hyperglycaemia 
Lactic acidosis  

 

Several hours later the patient becomes agitated and hypotensive, BP 87/40.  
 
c. List your first 5 steps in managing the patient's hypotension (5 Marks) 
 

1 Mark for each of: 
Fluid bolus 10-20 ml/kg 
Calcium - 60mls gluconate 10% or 20mls chloride 10% - rpt bolus up to three times 

 
1 Mark each up to 3 marks for each of in a logical order: 

Atropine 100-300mcg iv repeat if response 
Catecholamine infusion - adrenaline or dopamine or noradrenaline 
High Dose Insulin Infusion 
Sodium bicarbonate - if metabolic acidosis 
Cardiac pacing 
ECMO / By-pass / IABP 

 
SAQ 4. 

 A 23 year old has presented with history of overdose. She claims to have taken 20 tabs of Panadeine 
forte (paracetamol 500mg/codeine 30 mg) 8 hours ago. She is alert and asymptomatic.  
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a. List your 4 immediate management steps (4 Marks)  

 

1 Mark for each up to 4 marks: 

 Manage in a cubicle with initial monitoring 
 Send off paracetamol and serum transaminases(ALT) 
 Commence immediate NAC infusion 
 Seek and treat other coingestants 
 Assess risk of absconding / ongoing suicidality 

 

The patient’s paracetamol level is 80 mg/L.  

 

b. List your next 2 steps in her management (2 Marks) 

 

1 Mark for each up to 2 marks: 

 Continue NAC infusion for 20 hours, measure ALT at the end of 20 hour infusion, continue or 
cease NAC based on the ALT levels 

 Psychiatric referral 

 

c. Complete the table regarding the dosing of a NAC infusion (9 Marks) 

 

1 Mark for each correct box 

 

Phase Dose (mg/kg) Volume of infusion (mls) Duration (hours) 
First  

 
 

  

Second  
 
 

  

 

d. List 1 complication associated with NAC therapy (1 Marks) 

 

1 Mark for: 

 Anaphylactoid reaction 
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SAQ 5. 

 

A 17 year old woman presented to ED after taking an overdose. She weighs 50kg and has taken 60 
tablets of 300mg aspirin.  

Her vital signs are: HR 110 /min RR 28 /min BP  100/60 mmHg Sats  100 % room air Temp 36.5 °C  

a. What features stratify her as high risk? (2 marks)  

Dose >300mg/kg 

Hyperpnoea 

b. What investigations, apart from an ECG and paracetamol level, would you request? (2 
marks)  

U&E; detect and correct hypokalaemia prior to urinary alkalinisation 

ABG; detect and monitor acid base disturbances 

*Aspirin levels correlate poorly with severity of toxicity, serial levels 2-4hrly useful to identify 
delayed absorption from bezoar or SR tablets 

c. She deteriorates further and requires intubation. What are the specific considerations when 
intubating patients who have taken an overdose of aspirin? (2 marks)  

Ensure controlled hyperventilation is implemented in order to maintain respiratory alkalosis 

Ensure adequate fluid replacement with IV crystalloid to account for gastrointestinal and insensible 
losses 

d. What are the indications for haemodialysis? (4 marks)  

-Urinary alkalinisation not feasible 

-Serum salicylate levels rising to >4.4 mmol/L despite decontamination and urinary alkalinisation 

-Severe toxicity as evidenced by altered mental status, acidaemia or renal failure 

-Very high salicylate levels: acute poisoning >7.2 mmol/L, chronic poisoning or the elderly 
>4.4mmol/L 
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The triage nurse rings you regarding a 32 year old with diabetes and bipolar disorder who is a 
frequent presenter to your ED. She often presents with disruptive behaviour but the nurse is 
concerned that today she appears disorientated, ataxic and complains of nausea and vomiting for 
the last two weeks.  

Temp  37.4 °C HR  110 /min BP  90/60 mmHg RR  22 /min Sats  97 % on air  

Her lithium level is 3 mmol/L.  

a. List 4 potential causes you would consider in this patient that may have resulted in lithium 
toxicity.  

Renal dysfunction 
Dehydration 
Sodium depletion 
Supratherapeutic ingestion 

b. A urine bHCG confirms pregnancy, and a UTI. List four antibiotics used to treat UTI and 
discuss why you would or would not use them in pregnancy.   

Amoxycillin category A, however unless susceptibility is confirmed, should not be used without 
clavulanate 

Cephalexin category b1, recommended for use by TGA 

Gentamicin should be avoided; ototoxic and nephrotoxic to the fetus 

Trimethoprim traditionally avoided, it can be safely used in the second and third trimesters 

c. Your 4th year student asks you about the role of charcoal in lithium overdose. You explain 
that charcoal does not bind lithium. Name 3 classes of drugs seen in overdose that are not 
bound by charcoal and give two examples of each.  

Hydrocarbons & Alcohol: ethanol, ethylene glycol 

Metals; lithium, iron 

Corrosives; acids, alkalis 

d. What alternative enhanced elimination technique may have a role in lithium toxicity?  

Haemodialysis considered in patients with neurological dysfunction and a serum lithium level 
>2.5mmol/L 

e. Name 3 toxicokinetic or toxicodynamic features of a drug that make it amenable or 
appropriate to this method of enhanced elimination, and 2 other drugs toxicities where 
the method plays a role. 

Small molecule, small volume of distribution, rapid redistribution from tissues and plasma and slow 
endogenous elimination 

Toxic alcohol ie methanol, ethylene glycol 
Theophylline poisoning 
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Severe salicylate intoxication 
Phenobarbitone coma 
Metformin lactic acidosis, massive valproate overdose 
Potassium salt overdose with life-threatening hyperkalaemia 

f. You find on questioning that it is likely she is 16/40 pregnant, homeless and with no 
regular medical care. List and expand briefly on 4 issues that should be discussed with this 
woman, including other services that may need to be involved.  

Antenatal Care; referral to tertiary service will be high risk pregnancy  

Child Protection; risk to fetus from maternal behavioural and mental health issues 

Social work: financial assistance, housing assistance 

Mental Health Services: may benefit from admission until lithium toxicity resolves, ensure stable 
levels 

 

SAQ 6. 

A 65 year old man is in your ED with a known overdose of Digoxin. An ECG has been performed and 
is shown below.   

 

His U+E’s are Na+ 142 mmol/L, K+ 6.7 mmol/L, U50.1, Cr 502.  

a. Describe 4 features of the ECG. (4 marks)  

Bradycardia 48bpm 

Widened QRS >100ms 

Reverse tick sign; inferiorly, V4-6. 

Regular QRS complexes; no relationship to P waves, complete heart block 

b. Give 3 indications for digibind. (3 marks)  

Cardiac arrest 
Life-threatening cardiac dysrhythmia 
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Ingested dose > 10mg adult 
Serum digoxin level >15nmol/ml 
Serum potassium >5 mmol/L 
c. List 3 other treatments for this patient and give reasons for using them. (3 marks)  

Sodium bicarbonate 100ml 8.4% IV bolus to treat hyperkalaemia 

Insulin 10 units IV and 50ml 50% dextrose simultaneously as an IV bolus to treat hyperkalaemia 

Atropine 600mcg IV bolus for AV block 

 

SAQ 7. 

A 40 year old female is brought to your ED following a 2.5g propranolol overdose taken 3 hours ago.   

Vital signs: Pulse  45 /min BP  82/45 mmHg RR  16 /min Temp  36.8  oC GCS  13  (E=3, V=4, M=6) BSL 
6.7  mmol/L  

a. Outline a step-wise approach to the patient's bradycardia and hypotension? (4 marks)  

Atropine 0.01mg/kg IV (temporising measure) 

Isoprenaline 4mcg/min IV infusion 

Adrenaline infusion 4mg in 50ml N/S commence at 3ml/hr 

High dose insulin 50ml 50% dextrose IV bolus then short-acting insulin 1IU/kg IV bolus 

b. Clinical toxicology have been consulted and advised you to commence HDI therapy. How is 
HDI administered? (4 marks)  

Commence therapy with: 

-Dextrose 50ml of 50% solution IV bolus 

-Short acting insulin 1IU/kg IV bolus 

Continue therapy with: 

-dextrose 50ml 50% over 1hr 

-Short acting insulin 0.5 IU/kg/hr IV infusion 

c. What are the potential complications associated with HDI therapy? (2 marks)  

Hypoglycaemia 

Hypokalaemia 
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VAQ Rapid Fire  
 

Question 1  
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Question 2 

 

 

A 2 year old boy weighing about 20 kg was brought to your regional ED by his mother having 
accidentally swallowed hydrochloric acid kept near a BBQ. The ingestion took place 20 minutes prior 
to arrival  

1. What are 5 features would alert you to impending airway compromise?  (5 marks)  

Stridor 

Hoarseness 
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Drooling 

Respiratory distress 

Odynophagia  

vomiting 

2. How would you decontaminate this ingestion? (1 mark)  

Rinse the mouth with water 

3. What are the indications for endoscopy within the first 24 hours? (4 marks)  

 Persistent vomiting   

Oral burns 

Drooling 

Abdominal pain 

 

Question 3  

 

 

A man staggers into your department and says that he and many other people have been on a train 
and were sprayed with a liquid. He then collapses.  

a. Other than calling your ED consultant, give 4 actions you would take to manage the 
situation. (3 marks)  

Confirm with the state health disaster operating centre details of the event  

Declare with the permission of executive team a disaster code in the hospital 

Decant the emergency department; admitted patients to the ward, discharge where possible, clear 
WR 

Prepare the department; decontamination area, triage area, PPE, additional staff and equipment 

b. Give 4 muscarinic effects of organophosphate poisoning. (4 marks)  

DUMBBELS 

Diarrhoea, urination, miosis, bronchorrhoea, bronchospasm, emesis, lacrimation, salivation 

-Bradycardia and hypotension 

c. Give 3 drugs to treat organophosphate poisoning.  

Atropine for cholinergic excess: 1.2mg IV, double dose every 5 minutes 

Pralidoxime to reverse neuromuscular blockade 2g IV then infusion 0.5g/hr for at least 24hrs 
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Benzodiazepines for agitation IV diazepam 5mg boluses  

 


