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RCEM) 

  Last review 25/7/18 

Faculty comments 
Extra faculty can play the role of patient 
relative 

Necessity DESIRABLE 

 

Brief Summary 
 

A young patient has taken a tricyclic antidepressant (TCA) overdose a few hours 
prior to admission but doesn’t immediately admit to it. The patient is initially 
slightly drowsy and disorientated and then becomes unresponsive with decreased 
respiratory rate and hypotension. The patient will need immediate supportive 
management followed by ITU care.  

 
 

Educational Rationale 
 

FY doctors often face fast moving situations in which they must be able to assess, 
communicate and know when to change from assessment to resuscitation as the 
patient deteriorates. 

 

Learning Objectives: Nurse 
  A-E assessment of an acutely deteriorating patient 

  Appropriate escalation of an unstable patient 

  SBAR handover 
 

 

Learning Objectives: Doctor 
  A-E assessment of an acutely deteriorating patient 

  Awareness of differential diagnosis for altered consciousness 

  Medical management of reduced consciousness and tricyclic antidepressant 
overdose 

  Communication with patient and SBAR handover with colleagues 
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No CURRICULUM MAPPING This scenario 

1 Acts professionally      
2 Delivers patient-centred care and maintains trust      

3 Behaves in accordance with ethical and legal requirements      

4 Keeps practice up to date through learning and teaching  

5 Demonstrates engagement in career planning  

6 Communicates clearly in a variety of settings  

7 Works effectively as a team member  

8 Demonstrates leadership skills  

9 
Recognises, assesses and initiates management of the 
acutely ill patient 

 

10 
Recognises, assesses and manages patients with long term 
conditions 

 

11 
Obtains history, performs clinical examination, formulates 
differential diagnosis and management plan 

 

12 Request relevant investigations and acts upon results  

13 Prescribes safely  

14 Performs procedures safely  

15 Is trained and manages cardiac and respiratory arrest () 

16 
Demonstrates understanding of the principles of health 
promotion  and illness prevention 

 

17 Manages palliative and end of life care  

18 Recognises and works within limits of personal competence  

19 Makes patient safety a priority in clinical practice  

20 Contributes to quality improvement  
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Candidate Briefing: Nurse 
Setting A&E Majors 

You are in triage in A&E Majors. A young female patient has just 
arrived after calling herself an ambulance.  
 
The paramedics found her withdrawn, upset and tearful; she initially 
refused to talk to them.  
 
She was initially tachycardic with the crew but observations were 
otherwise unremarkable.  
 
Whilst the paramedics were with her she started becoming confused 
and was brought in. 

 

Please do basic observations and enter these on the cas card, then 
escalate as appropriate. 

 
 
--------------------------------------------------------------------------------------------------------------------------------------------- 
 

Candidate Briefing: Doctor 
Setting A&E Majors 

 

You are on call for medicine. Please wait as directed, until you 
receive a call from A&E Majors and then act as you would do in real 
life. 
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Technical set-up 
Setting A&E Majors 

Simulator 
 

High fidelity manikin 

Gender Female Age 22 

 

Initial monitor parameters 
RR O2 sats Pulse (HR) BP ECG rhythm 

11 97% on air 130 98/50 Broad complex tachycardia 

Cap Refill Time Blood glucose Temp.   

3s 4.2 37.0   

 

Initial patient set-up 

Airway 
Obstruction Airway adjunct 

No No 

 

Breathing 
Chest sounds O2 supply 

Clear Air 

 

Circulation 
Heart sounds Cannula BP cuff Peripheries 

Normal No  No Warm, dry 

 

Disability 
Eyelids Pupils AVPU/GCS 

Open Dilated A / 15 

 

Exposure 
Posture Moulage Bowel sounds 

Supine None Sluggish 
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Specific equipment / prop requirements 
 

 Monitoring: ECG, non-invasive BP (cuff), pulse oximeter - all unattached 

 Crash trolley available outside 

 Wig 

 Patient name band  

 A&E admission proforma (not completed, not seen by A&E) 

 Blank CAS form and drug chart 

 ABG (on request) 

 ECG (on request) 

 Chest x-ray (on request) 

 Printout of Toxbase guideline for TCA overdose (on request) 

 TCA Overdose guidance handouts for debrief  
 
DRUGS 

 iv fluids (gelofusine, NaCl, Hartmann’s, Plasmalyte) 

 Sodium Bicarbonate (8.4%) 50ml x3 Minijets 
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Facilitator Briefing 
 
SCENARIO FLOW 
 
After evaluation by candidate doctor if patient has not been questioned 
sufficiently to admit to OD before decreasing consciousness: 

•a call comes through stating that the distressed mother has rung the 
hospital to say that she is on route but her amitriptyline tablets are missing 
and she believes her daughter has taken nearly her whole packet  
OR 
•mother enters room (see Relative Briefing) 

 
 
TELEPHONE ADVICE - MED REG / ITU REG 
 

 The ITU / Medical Registrar should press the candidate hard about what 
assessment has been performed, what they think the problem is and what 
management has been commenced 
 
 TELEPHONE ADVICE - TOXICOLOGY CENTRE / PHARMACIST 
 

 If candidates contact a toxicology centre and provide the correct diagnosis 
then inform them that the patient may receive decontamination with activated 
charcoal if < 2 hours, intravenous fluid, sodium bicarbonate, vasopressors, may 
require intubation 

  

Telephone advice 

 
 You will be sitting in the control room for the duration  
 Answer all calls as “switchboard” in the first instance to allow for realistic delay.  

 
 
---------------------------------------------------------------------------------------------------------------------------------------------- 
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How to run with candidates from 
only one discipline 

 
An additional member of faculty can play the role of the nurse in this scenario if 
needed. 
 
Sim Nurse briefing: 
You are a nurse working in A&E Majors. A young patient has just arrived via ambulance. 
The paramedics found her withdrawn, upset and tearful; she initially refused to talk to 
them.  
 
She was initially tachycardic with the crew but observations were otherwise unremarkable. 
Whilst the paramedics were with her she started becoming confused and was brought in. 
 
The patient has been complaining of blurred vision. She is becoming disoriented and you 
are increasingly concerned about her. You have called for urgent review. 
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Patient’s relative briefing 
 
You are the patient’s mother  

 

 Enter scenario at an appropriate time  

 Penny is a 22 year old university student who lives at home and has no 
known allergies nor takes any regular medication 

 Penny broke up with her long term boyfriend earlier today 

 Penny came home from university upset and tearful, wouldn’t talk 
about it. She then went out 

 You received a call later from the hospital 
 

 You are willing to move away from the bedside but not out of the 
room 

 If you are not kept informed of what is happening then become 
distressed 

 Your husband died a few months ago in a car crash 

 You have been suffering depression and earlier this week were 
prescribed antidepressants (amitriptyline) 

 
The objective is for the candidate to communicate with you and quickly deduce 
that the patient has taken a TCA overdose 
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Patient Briefing 
Setting  A&E Majors 

Name Penny Tapp 

Age 22 

Gender Female 

What has happened to you? 
 

You took an overdose of your mother’s pills 2-3 hours ago and later called an 
ambulance, but were too embarrassed to admit what you had done to the 
paramedics. 

How you should role-play 
• Complain of blurred vision and keep asking for water (dry mouth) 
• Act disorientated – this deteriorates fairly rapidly over course of scenario  
• Act upset and talk about breaking up with your boyfriend earlier today 
• Upset about father dying and mother not understanding her 
 
• FY1 candidates: The objective is (before suffering decreased consciousness) for the 
candidate to question you and quickly learn that you’re upset > you’ve taken something > 
it’s your mother’s pills > they were for depression > it’s amitriptyline. If they fail badly in 
this (e.g. you lose consciousness first) then there will be a phone call from the mother to 
explain 
•FY2 candidates: If there is a facilitator playing the mother then the communication of 
the OD will be shared between you with the mother 
•Nurse candidates: If there is one then the doctor won’t be called until they request one – 
follow above instructions but don’t get as far as confirming to the nurse that you’ve taken 
an overdose 

 

Your background 
PAST MEDICAL HISTORY 
• Nil of note 
• No regular medication 
• No known drug allergies 
 
SOCIAL HISTORY 
•University Student 
•You split up from your long-term boyfriend this morning 
•Your father died in a car crash a few months ago 
•You are not very close to your mother and “she never listens to you”. She has depression 
and difficulty sleeping and was prescribed the amitriptyline earlier this week 
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Scenario flowchart 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

INITIAL SETTINGS 
 

A:  Clear 
B:  RR 11, sats 97% on air, chest clear 
C:  HR 130, BP 98/50, CRT 3s 
D:  PEARL and dilated, disorientated, BM 4.8 

E:   Temp 36.2, no rashes 

DETERIORATION 
 

A: Partially obstructed, snoring and drowsy 
B: RR 8, sats 92% on air 
C: HR 145, BP 80/40 
D:  More drowsy, E3V4M5 

E:  Temp 36.2, no rashes 

FURTHER DETERIORATION 
 

A: Partially obstructed, snoring and drowsy 
B: RR 8, sats 88% on air 
C: HR 145, BP 80/40 
D:  Drowsy and agitated  
E:  Temp 36.2, no rashes 
 

RESULTS 
 

INITIAL ABG (on room air) 
pH  7.22 
pO2  12.0 
pCO2  5.3 
BE  -8.0 
Lact  4.0 
 
CXR: no consolidation 
 
ECG: broad complex 
tachycardia 

 

EXPECTED ACTIONS 
 

 ABCDE assessment 

 Airway adjunct, O2 
facemask, recognise 
airway risk 

 Call for help 

 If inadequate 
ventilation – BVM 

 ECG + NIBP 
monitoring 

 ABG & routine 
bloods 

  

EXPECTED OUTCOME 

 Airway support (adjuncts, intubation) 

 IV fluids 

 Sodium bicarbonate (MiniJet) 1 ml/kg (up to x3) 

 Diazepam if agitated 

  

LOW DIFFICULTY 
 

 Senior support arrives early 

 Patient remains stable after 
expected treatment 

 

 

NORMAL DIFFICULTY 
 

 Patient continues to become  
more drowsy and agitated 

 Responds well to 
benzodiazepines and sodium 
bicarbonate 

 

HIGH DIFFICULTY 
 

 More drowsy and needs airway 
support 

 Develops seizures 

 Requires intubation by ITU 

 Requires vasopressors 
 
 

  

RESOLUTION 
 

Appropriate treatment prescribed, investigations ordered, events 
discussed with patient, contemporaneous notes, decisions re: 
ongoing care 

EXPECTED ACTIONS 
 

 Differential 
diagnosis 

 ECG, ABG, 
toxicology screen 

 Recognise airway 
risk 

 Contact senior help 
for airway support 

 Cardiac monitoring 

 IV fluids 

 Sodium bicarbonate 
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Clinical props 
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TCA Overdose Guidance 
 
OVERVIEW 
 

Commonly encountered drugs: amitriptyline, imipramine, clomipramine, desipramine, 
dosulepin (dothiepin), lofepramine, nortriptyline 
 

Although not the first line choice for depression having lost place to SSRIs, TCAs have proven 
efficacy and are also used for behavioural disorders, eating disorders, neuropathic pain and 
migraine 
 

TCA overdose is one of the commonest causes of death from poisoning. UK figures from Office 
of National Statistics (2011): 200 deaths out of 2652 recorded overdoses 
 

Half of the in-hospital fatalities will have trivial toxicity on arrival to hospital but develop 
major toxicity within 1 hour; this is due to rapid absorption from the GI tract and saturation of 
hepatic enzymes responsible for metabolism 
 

PHARMACOLOGY 
 

As always, toxic effects of TCAs are predictable from knowledge of their basic pharmacology! 
 

Therapeutically, TCAs primarily block serotonin and noradrenaline reuptake, increasing their 
available concentrations (?mechanism of action in depression) 
 

They are pharmacologically “dirty” and also block histamine and cholinergic muscarinic 
receptors and sodium and other membrane ion channels 
 
KINETICS 
 

They are rapidly absorbed and undergo enterohepatic recirculation 
 

They are largely (>90%) bound in the plasma to alpha-1-acid glycoprotein but acidosis increases 
free drug concentration, augmenting toxicity... 
 

...this explains the use of alkalinisation to treat toxicity. Free concentrations of drug fall by 
20% when pH rises from 7.0 >> 7.4 and by 42% over a pH range of 7.4 - 7.8 
 

MECHANISM OF ACTION 
 

RECEPTOR ACTION EFFECT TOXICITY 

Na+ 
channels 

Blockade Prolong phase 0 of 
cardiac action 
potential 

Widened QRS 
Dysrhythmias 



For Simulation use only    Page 40 

RECEPTOR ACTION EFFECT TOXICITY 

K+ channels Blockade Prolong phase 3 of 
cardiac action 
potential 

Prolonged QT 

Uncoupled mitochondrial 
oxidative phosphorylation 

Direct depression of 
cardiac myocytes 

Hypotension (late) 
* 

alpha-1 
adrenergic 

Blockade Vasodilatation 

NA & 5HT 
reuptake 

Blockade 
Hypertension and tachycardia (early) * 

Muscarinic Blockade Classic anticholinergic 
effects: 
dry mouth, blurred vision 
tachycardia, ileus 
urinary retention 

Tachycardia 
Delirium 

 

Histamine Blockade Sedation Drowsiness 

 
Seizures are well-known but they are idiosyncratic; the mechanism is poorly understood (Na+ 
channel blockade should theoretically be protective). Possible GABA effect? 
 

CLINICAL FEATURES 
 

In acute TCA overdose there are three major toxic syndromes 
 
· ANTICHOLINERGIC SYNDROME 
 

· Dry mouth 
· Blurred vision (moderate pupillary dilatation/cycloplegia) 
· Tachycardia 
· Ileus 
· Urinary retention 

 

In addition, patients may show central signs of delirium; this is not a discrete entity but a 
spectrum of symptoms and signs. Delirium may persist for several days 
 

· Hypervigilance 
· Suspicion 
· Disorientation 
· Hallucinations 

 
 CARDIAC TOXICITY 
 
The cardiovascular response is biphasic 
 

 Initial state is one of tachycardia and hypertension due to blockade of noradrenaline 
reuptake and the anticholinergic effects 

 With severe toxicity this decays to hypotension and (relative) bradycardia due to 
the blockade of alpha-1 receptors and direct myocardial depression 

 This may be compounded by severe, refractory dysrhythmia 
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ECG changes are multitude; see investigations section. Of particular concern are widened QRS 
and bradycardia which may signal imminent cardiac arrest 
 

 Sinus tachycardia 
 AF and atrial flutter 
 SVT 
 VT 
 VF 
 Bradycardia >> asystole 

 
 

 CNS TOXICITY 
 

•Sedation > coma 
•Delirium (see Anticholinergic Syndrome) 
•Hyperreflexia including myoclonus 
•Seizures 
• 

Seizures can be very difficult to treat - get help! 

 
KEY INVESTIGATIONS 
 

ECG 
 

Perform an ECG early! The ECG is the most accurate predictor of toxicity for the majority of 
tricyclic antidepressant poisonings 
 

Minor ECG changes are common:  
 

•Sinus tachycardia 
•Increase in the PR interval 
•Nonspecific T-wave changes 

 

More serious changes reflect altered conduction through Purkinje fibres due predominately to 
sodium channel blockade. Measurements that predict major toxicity include: 
 

•Prolonged QRS (>100ms) 
•Right axis deviation or RBBB 
•Height of R wave and R/S ratio in aVR > 0.7 
•Brugada syndrome 

 

Arterial Blood Gases (ABG) 
 

In severe poisonings a mixed respiratory and metabolic acidosis is common 
 

Assess adequacy of ventilation in patients with decreased GCS - a respiratory acidosis (increased 
PCO2) mandates ventilatory support 
Assists in monitoring treatment with systemic alkalinisation. Hypoxia may be due to a number 
of the pulmonary complications seen in TCA poisoning including aspiration, cardiac and non-
cardiac pulmonary oedema. 
  

Venous Blood 
 

Perform as part of routine workup; need to exclude multidrug OD so paracetamol & salicylate 
levels are mandatory 
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Hypoglycaemia is not a feature, but must be ruled out in any patient with a reduced level of 
consciousness 
 

TCA levels cannot be assayed in a clinically useful time 
 

TREATMENT - SUPPORTIVE 
 

A Is the airway patent? Deteriorating levels of consciousness will likely mandate ventilatory 

support 
 

Perform basic airway manoeuvres (head tilt/chin lift/jaw thrust) and get help! 
 

Use airway adjunct if necessary 
 

•Oropharyngeal airways (Guedel airway) can be attempted but are generally not tolerated 
unless patient is very obtunded 

•Nasopharyngeal airways are often better tolerated in semi-conscious patients but even 
expert insertion may cause epistaxis and worsen airway 

B Assess for adequacy of ventilation, rule out pulmonary aspiration and perform arterial 

blood gas (ABG) 

C All patients should have continuous ECG monitoring for at least 6 hours after ingestion 

 
Correct hypotension with intravenous fluid 
After cardiac arrest, prolonged resuscitation may be successful and should be continued for at 
least 1 hour 
 

GI Decontamination 
 

Due to rapid absorption, only relevant if presentation within 1 - 2 hours of ingestion. Use 
activated charcoal 
 

Most patients with massive ingestions will be unconscious or have a deteriorating level of 
consciousness by 2 hours and should be intubated. If the patient is unconscious and requires 
intubation to protect the airway insert an orogastric tube, aspirate stomach contents then give 
activated charcoal. 
 

TREATMENT - SPECIFIC 
 

** Alkalinisation with sodium bicarbonate ** 
After supportive measures, this is the key intervention......but by this point ITU should be 
involved! 
 

Triple benefit - reduction in free drug concentration, correction of acidosis with beneficial 
haemodynamic effects, and probably Na+ loading with membrane-stabilising effect 
 

Alkalinisation will result in increased CO2 production, so adequate ventilation is required 
 

Sodium bicarbonate (NaHCO3) 
 

Use 8.4% solution (MiniJet on cardiac arrest trolley) 
Dose given in most sources is (annoyingly) in mEq (milliequivalents)/kg 
But happily, 1 ml of 8.4% solution = 1mEq of NaHCO3, so 
DOSE (initial): 1 mEq/kg or 1ml/kg of 8.4% solution 
Can repeat bolus if required (total: 1 - 3 ml/kg) 
Aim for a pH of 7.50 - 7.55 
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The initial treatment in critically ill patients is often titrated against clinical response with 
bolus injections of 1-3 mEq of sodium bicarbonate per kg body weight repeated at 3-5 
minute intervals. When the clinical situation allows it, arterial blood pH should be 
checked. The target pH is 7.50 - 7.55, sustained elevations of pH greater than this are 
associated with impaired oxygen dissociation from hemoglobin. As the patient is usually 
ventilated the pH can be maintained with mild hyperventilation (pCO2 = 30 mmHg). 

 

Seizures 
 

•Treated with diazepam (0.15 mg/kg, repeated) or lorazepam (4mg) IV initially 
•** Avoid phenytoin ** - it is a Na+ channel blocker and may aggravate TCA overdose 
•Follow with phenobarbitone 15-18 mg/kg IV 
•Refractory seizures >> GA 

 

Seizures will worsen acidosis thereby increasing free TCA concentrations, so prompt treatment 
is essential 
 

Anticholinergic delirium 
 

•Mild: reassurance +/- benzodiazepines 
•Severe: generally requires large doses of benzodiazepines; neuroleptics should be 

avoided 
 

Arrhythmias 
 

•Can be difficult to differentiate 
•Correction of hypoxia - administer O2 
•Correction of acidosis (see later) 

Antiarrhythmic agents should be avoided unless arrhythmias are unresponsive to the 
aforementioned measures - get expert advice 

 
 
 


