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IDENTIFICATION OF EVENT AND 
DECISION TO INVESTIGATE
The Healthcare Safety Investigation Branch (HSIB) 
received a notification from an ambulance trust concerning 
the potential under recognised risk of propranolol 
toxicity. The concern focused on the potential for patients 
overdosing on propranolol to rapidly deteriorate before 
receiving medical assistance. Following a detailed scoping 
investigation, the Chief Investigator authorised a full 
investigation as it met the following criteria:

Criteria 1: Outcome Impact – What impact has a 
safety issue has had, or is having, on people and 
services across the healthcare system? 
Between 2012 and 2017 there has been a 33% increase 
in the number of patients reported to have died due to 
propranolol overdose, with 52 people recorded as having 
died due to propranolol overdose in 2017. Propranolol 
is licenced in the UK to treat medical conditions that 
include; migraine, cardiovascular problems and the 
physical effects of anxiety. Propranolol is not licenced 
for the treatment of anxiety in some other healthcare 
systems across the world.

When taken in large quantities, propranolol can act 
rapidly to significantly decrease the heart rate and blood 
pressure whilst simultaneously impacting on the body’s 
ability to process sodium, leading to seizures, confusion 
or coma. In such cases urgent emergency medical 
intervention is required. 

Criteria 2: Systemic Risk - How widespread and 
how common a safety issue is this across the 
healthcare system? 
The safety issue impacts many clinical settings, from 
prescribing in primary care settings, ambulance response 
and treatment, to emergency medical treatment on 
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presentation to the emergency department. Some 
ambulance services have identified this safety issue and 
made local variations to ambulance response times to 
account for the increased risk of rapid deterioration in 
patients overdosing on propranolol.

Criteria 3: Learning Potential – What is the potential 
for an HSIB investigation to lead to positive changes 
and improvements to patient safety across the 
healthcare system? 
Initial findings highlight that only local-level action 
has been taken to address this issue in ambulance 
response, which although adequate, may impact upon 
other areas of the system. Investigating the safety issue 
from a broader perspective to include primary care, 
emergency medical treatment and public and clinician 
awareness of propranolol toxicity could result in systemic 
safety improvements. This may also lead to a broader 
understanding of the systems and processes in place to 
identify and respond to other medicines that may result in 
rapid deterioration in overdose. 

HISTORY OF THE EVENT 
The patient, a 25-year-old female, had a history of 
anxiety from age 11. She had previously been prescribed 
propranolol to treat the physical symptoms of her anxiety 
for a year when she was a teenager. In February 2016, she 
presented to her GP with symptoms of migraine and was 
prescribed propranolol to help with migraine prevention. 

In March 2017, the patient presented to her GP practice 
with symptoms of depression and anxiety. She 
described having suicidal thoughts and was provided 
with antidepressant medication and advice on how to 
access mental health services. She continued to receive 
propranolol for her migraine and antidepressants 
throughout 2017. 
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In January 2018, the patient called 999 at 19:00 hours 
to report that she had taken an overdose of propranolol 
and antidepressants. She was alert and responsive at the 
time of the call and was provided with advice to call back 
if her condition deteriorated. The patient should have 
received a Category 31 ambulance response in line with 
the emergency triage system operated by the ambulance 
trust and the national ambulance response programme. 
However, a local variation in practice at the ambulance 
trust meant that she instead received a Category 22 
ambulance response. 

An ambulance arrived on scene at 19:56 hours, to find 
the patient awake, but she was unable to speak or move. 
She deteriorated rapidly and was transported to hospital 
where she died at 21:33 hours. 

NATIONAL CONTEXT 
Since 2012 there has been a 34% increase in propranolol 
prescriptions, with 4,694,616 prescriptions provided to 
patients by 2016. In the year 2017-2018 the UK National 
Poisons Information Service (NPIS) received 354 enquiries 
regarding propranolol toxicity.

IDENTIFIED SAFETY ISSUES 
The following safety issues were identified during the 
HSIB initial investigation and will form the basis of the 
wider investigation: 

• There is the potential for clinicians across the healthcare 
system to not recognise the risk of the toxicity of 
propranolol and the potential for it to cause rapid 
deterioration in patients when taken in large quantities.

1 Category 3 – An urgent problem which requires treatment and transport to an acute 
setting - 90% of patients receiving a response within 2 hours. 

2 Category 2 - A serious condition which may require rapid assessment and/or urgent 
transport – mean response time of 18 minutes, with 90% of patients receiving a 
response within 40 minutes.
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• The handling of propranolol overdose calls and ambulance 
response times varies between ambulance services. 

• There is variation in the understanding of the 
emergency treatment options for patients who have 
overdosed on propranolol.

NEXT STEPS 
The HSIB investigation will continue to explore the 
identified safety issues and welcomes further information 
that may be relevant, regardless of source. 

The HSIB will report any significant developments as the 
investigation progresses.
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