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Overview

• Asked to discuss and clarify the differences between the two entities
Literature searches: opioids and overdose; opioids and toxicity; opioids and 

adverse events; opioids and switching/rotation  

• Summarised 

• Clinical perspective 



Some definitions 

• Side effects
A secondary, typically undesirable 
effect of a drug or medical 
treatment.

• Toxicity
The quality of being toxic or 
poisonous: ‘no toxicities or adverse 
reactions  have been reported’

• Overdose 
An excessive and dangerous dose of 
a drug

Overdose

Toxicity

Side Effects



Overdose 
Life-threatening respiratory 
depression or respiratory 
arrest 



Toxicity 
Neuro-toxicity:

Excessive somnolence

Impaired cognition

Hallucinations



Opioid overdose  

• Population rates 

• Rates in patients with cancer

• Rates in patients under palliative care services 



Why/how does morphine depress 
respiration? 
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• Brainstem respiratory drive is 
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peripherally (carotid and aortic 
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• Opioid receptors are abundant 
in respiratory control centres 
and in the carotid and vagus
bodies
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Why/how does morphine depress 
respiration? 
• Morphine reduces the rhythm 

generation, tidal volume and the 
hypoxic ventilatory response 

• Gradual increase in oral opioid 
may cause hypercapnia which 
provides maintenance of 
respiration vs. intravenous 
‘push’  which causes a rapid rise 
in receptor occupancy which can 
cause apnoea



Why/how does morphine depress 
respiration? 

• All complicated by
• Drug interactions (illicit, benzodiazepines, residual effects of anaesthesia etc.) 

• Sleep

• Genetic differences

• Stress response

• Pain stimulates respiration 







Risk factors 

• Higher doses

• Co-morbidities – physical and psychiatric

• Living alone and unemployed

• Concurrent use of other psychotropic medicines

• Concurrent use of benzodiazepines 

• Recent release from prison 



Rates of ED encounters  in patients with cancer on 
opioids

“Overall, however, the hazard ratio observed for subjects with a 
cancer diagnosis were similar to estimates for the overall 
population” 







Rates in patients known to palliative care 
services…
• How many of you have seen opioid overdose as a cause of death in 

patients known to palliative care services? 

• What do you think the rate is? 
• 1/100; 1/1000; 1/10,000; 1/100000 or less?

• 1/1000 

“Despite “double effect,” which, allows use of high doses of opioids for patients in palliative care settings  regardless of 
potential risk (without intention to hasten death), only 2 deaths were observed among individuals who had palliative or 
hospice care. This may be the result of misclassification of cause of death, but this finding provides some preliminary 
evidence that overdose death is not common among patients in palliative care. Patients in these settings may be better 
monitored in a way that mitigates the risk of overdose.”



Causes of opioid overdose in patients known 
to palliative care 

• Transdermal fentanyl and fever

• Removal of pain e.g. transection of spinal cord

• Acute renal failure in opioids with active metabolites





Management

• Naloxone 400mcg bolus
Pure opioid agonist – displaces opioids from receptors

 when used IV acts to reverse respiratory failure in 2 minutes

• Co-prescribing of naloxone to patients + families

• Policemen and librarians carrying naloxone





Use of naloxone in patients with 
advanced/metastatic disease 

• Literature replete with case reports of inappropriate use of naloxone

• Can result in poor pain control requiring days of repeated titration

• Can result in distress caused by withdrawal symptoms, especially 
when administered to dying patients 

• Should only be administered when evidence of respiratory 
compromise e.g. respirations < 8 per minute and/or O2 saturations 
<85%  



NPSA alert 
• Naloxone can reverse analgesia and 

precipitate opioid withdrawal 
symptoms

• Rarely it can cause arrhythmias, 
pulmonary oedema and cardiac 
arrest

• Recommendations for patients 
with chronic pain now suggest 
titration of naloxone, for example; 
• Dilute 400mcg to 10mls = 40mcg/ml
• Give 1 ml repeated every two 

minutes
• An infusion may be required



Opioid toxicity

Presence of severe adverse effects

• Mechanisms/causes

• Frequency

• Strategies for managing toxicity 
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Why/how do opioids cause toxicity in patients 
with advanced disease? 

Patient

• Genetic polymorphisms
• Receptor/transport 

system/metabolism enzymes

• µ opioid receptor plasticity

• Concomitant medications

• Electrolyte disturbances 

• Disease progression

Opioid

• Bioavailability

• Presence of active metabolites

• Intrinsic activity at the receptor 



Management of opioid toxicity

• Depending on pain, consider reducing the dose 

• Opioid switching – opioid rotation
“the process of changing from one opioid to another to obtain a satisfactory 
clinical balance between analgesia and adverse effects”

Based on incomplete (asymmetric) cross-tolerance- (tolerance to analgesics and 
adverse effects occur at different rates) but exact reason remains unclear

• Required in 20-40% of patients



Management of opioid toxicity

• New opioid dose usually based on equianalgesic dose ratios with dose 
reductions depending on clinical context (care required at higher 
doses) 

• Success rate varies from 50-90% 

• Most of the literature detail methods of conversion to methadone



How good is the evidence for opioid 
switching? 
• 2011 EAPC systematic review suggests:

• Low quality evidence – no RCTs

• Lack of standardised approach to switching including indication for switching, 
methods of switching and defining success

• Studies with longer follow-up periods are required

• Little evidence to support dose conversions in use

• Authors suggest RCTs are required 
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What were the differences between 
morphine responders and non-responders?

• In spite of no significant 
difference in the 24-hour dose of 
morphine between responders 
and switchers, responders had: 
• higher concentrations of morphine

• higher concentrations of M3G



Overdose

= 0.1%

Toxicity = 20-40%

Side effects = ~100%

Clinical context 



Side effects from opioids are well 
known…nausea, vomiting, sedations 

and respiratory depression being 
associated commonly with  

postoperative analgesic doses 

Nausea, hyperalgesia, 
itching, myoclonus, 
somnolence, severe 

respiratory depression, 
epileptic seizures and 

even death can be seen at 
usual doses

Opioids are associated with a 
number of well-known adverse 
effects such as respiratory and 

central nervous system 
depression, constipation and 

physical dependance.

Respiratory 
depression limits 
the use of opioid 

analgesia

However many 
cancer patients 

continue to suffer 
…because of the 

adverse effects of 
opioids 

What do the papers say? 



What should we say? 
“there are some 

side effects we will 
need to help you 

deal with…”
“then there are some 

problems I need you to 
look out for, but I do not 

expect you to put up 
with…”

“so please tell me if you think 
your painkiller is making you 

muddled, feel ‘drugged’ or see 
things that aren’t really there –
I will change it to another that 

should suit you better” 


