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Providing feedback and comment  
on HSIB reports

At HSIB we welcome feedback on our investigation 
reports. The best way to share your views and 
comments is to email us at enquiries@hsib.org.uk
We aim to provide a response to all correspondence 
within five working days.

This document, or parts of it, can be copied without 
specific permission providing that the source is 
duly acknowledged, the material is reproduced 
accurately, and it is not used in a derogatory 
manner or in a misleading context. 

www.hsib.org.uk/tell-us-what-you-think

© Healthcare Safety Investigation Branch 
copyright 2020.

http://www.hsib.org.uk/tell-us-what-you-think
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About HSIB 

The Healthcare Safety Investigation Branch (HSIB) 
conducts independent investigations of patient 
safety concerns in NHS-funded care across 
England. Most harm in healthcare results from 
problems within the systems and processes that 
determine how care is delivered. Our investigations 
identify the contributory factors that have led 
to harm or the potential for harm to patients. 

The recommendations we make aim to improve 
healthcare systems and processes, to reduce 
risk and improve safety. Our organisation values 
independence, transparency, objectivity, expertise 
and learning for improvement. We work closely 
with patients, families and healthcare staff affected 
by patient safety incidents, and we never attribute 
blame or liability to individuals.

A note of acknowledgement

HSIB would like to thank Emma’s family for their 
time and support in sharing their memories 
of Emma and allowing the investigation a 
valuable insight into her care. HSIB would also 
like to express its gratitude to the healthcare 

professionals who cared for Emma and gave their 
time to assist with the investigation, providing 
open and honest accounts of events to support 
learning and improve patient safety.
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Our investigations

Our team of investigators and analysts have 
diverse experience working in healthcare and other 
safety critical industries and are trained in human 
factors and safety science. We consult widely in 
England and internationally to ensure that our 
work is informed by appropriate clinical and other 
relevant expertise.

We undertake patient safety investigations through 
two programmes:

National investigations
Our national investigations can encompass any 
patient safety concern that occurred within 
NHS-funded care in England after 1 April 2017. 
We consider potential incidents or issues for 
investigation based on wide sources of information 
including that provided by healthcare organisations 
and our own research and analysis of NHS patient 
safety systems.

We decide what to investigate based on the scale 
of risk and harm, the impact on individuals involved 
and on public confidence in the healthcare system, 
and the learning potential to prevent future harm. 
We welcome information about patient safety 
concerns from the public, but we do not replace 
local investigations and cannot investigate on 
behalf of families, staff, organisations or regulators.

Our investigation reports identify opportunities 
for relevant organisations with power to make 
appropriate improvements though:

• ‘Safety recommendations’ made with the specific 
intention of preventing future, similar events; and

• ‘Safety observations’ with suggested actions for 
wider learning and improvement. 

Our reports also identify ‘safety actions’ taken during 
an investigation to immediately improve patient safety.
 
We ask organisations subject to our 
recommendations to respond to us within 90 days. 
These responses are published on our website.

More information about our national investigations 
including in-depth explanations of our criteria, how 
we investigate, and how to refer a patient safety 
concern is available on our website.

Maternity investigations
From 1 April 2018, we have been responsible for 
all NHS patient safety investigations of maternity 
incidents which meet criteria for the Each Baby 
Counts programme (Royal College of Obstetricians 
and Gynaecologists, 2015) and also maternal deaths 
(excluding suicide). The purpose of this programme 
is to achieve learning and improvement in maternity 
services, and to identify common themes that offer 
opportunity for system-wide change. For these 
incidents HSIB’s investigation replaces the local 
investigation, although the trust remains responsible 
for meeting the Duty of Candour and for referring 
the incident to us. We work closely with parents and 
families, healthcare staff and organisations during 
an investigation. Our reports are provided directly 
back to the families and to the trust. Our safety 
recommendations are based on the information 
derived from the investigations and other sources 
such as audit and safety studies, made with the 
intention of preventing future, similar events. These 
are for actions to be taken directly by the trust, 
local maternity network and national bodies.

Our reports also identify good practice and 
actions taken by the Trust to immediately improve 
patient safety.

Since 1 April 2019 we have been operating in all NHS 
Trusts in England.

We aim to make safety recommendations to 
local and national organisations for system-level 
improvements in maternity services. These are 
based on common themes arising from our trust-
level investigations and where appropriate 
these themes will be put forward for 
investigation in the National Programme. 
More information about our maternity 
investigations is available on  
our website.

https://www.hsib.org.uk/investigations-cases/
https://www.hsib.org.uk/maternity/


6

Executive Summary
Introduction
This investigation explores the under recognised 
toxicity of propranolol in overdose. Propranolol is used 
to treat a number of medical conditions, including 
migraine, cardiovascular problems and the physical 
effects of anxiety. There has been a steady rise in 
the number of propranolol prescriptions issued to 
NHS patients. Between 2012 and 2017 there was 
a 33% increase in the number of deaths reported 
as being linked to propranolol overdose, with 52 
deaths recorded as having been linked to propranolol 
overdose in 2017.

The reference event
Emma was diagnosed with anxiety from the age of 11. 
During her teens she had been prescribed propranolol 
for a year to treat the physical symptoms of her anxiety. 
Propranolol belongs to a group of drugs called beta 
blockers. In February 2016, Emma visited her General 
Practitioner (GP) with symptoms of migraine and was 
prescribed propranolol to help with migraine prevention. 

In March 2017, Emma went to a new GP practice 
with symptoms of depression and anxiety. She 
described having suicidal thoughts and was 
prescribed antidepressant medication (citalopram) 
and given advice on how to access mental 
health services. She continued to be prescribed 
propranolol for her migraine and citalopram for 
depression throughout 2017. 

One day in January 2018, Emma called 999 at 19:00 
hours to report that she had taken an overdose 
of propranolol and citalopram. She was alert and 
responsive at the time of the call. Emma should have 
received a Category 3 ambulance response1 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 higher, Category 2 ambulance response2. 

An ambulance arrived at the scene at 19:56 hours; the 
crew found Emma awake but unable to speak or move. 
Her condition deteriorated rapidly and advanced life 
support efforts were commenced to resuscitate her. 
She was taken to hospital at 20:59 hours and arrived at 
21:09 hours. Further efforts were made to resuscitate 
Emma, but these were not successful. Emma was 
pronounced dead at 21:33 hours.

The national investigation3

The Healthcare Safety Investigation Branch (HSIB) 
received a notification from the Ambulance Trust 
concerning the potential under-recognised risk of 
propranolol toxicity. The notification highlighted 
the potential for patients who had overdosed on 
propranolol to rapidly deteriorate before receiving 
medical assistance. 

The investigation into the reference event reviewed 
the care Emma received from her GP practice, and 
during the ambulance response and emergency 
treatment of her overdose. After gathering additional 
information and assessing the incident against HSIB’s 
investigation criteria, the Chief Investigator authorised 
a national investigation. 

The national investigation reviewed relevant national 
guidance and clinical practice. It also considered 
research and safety literature relating to propranolol 
and toxicity, engaged with national subject matter 
advisors, and consulted with professional bodies. 

The investigation focused on:
• the potential for clinicians across the healthcare 

system to not recognise the risk of propranolol 
toxicity and the potential for it to cause rapid 
deterioration when taken in large quantities

• the handling of propranolol overdose calls 
made to the ambulance service, and ambulance 
response times 

• understanding the emergency treatment options 
for patients who have overdosed on propranolol.

Findings

 Primary care
• Propranolol is a cardiac medication but is now 

predominantly prescribed for the treatment of 
migraine or anxiety.

• Propranolol is widely used by many patients 
without incident and with clinical benefit.

• There is a specific group of patients who may be at 
an increased risk of using propranolol for self-harm 
because they have co-existing migraine, depression 
or anxiety. 

 

1 The aim is for at least 90% of calls to receive a response within 120 minutes.
2 A mean response time of 18 minutes and at least 90% of calls to receive a response within 40 minutes.
3 The national investigation concluded in October 2019. Owing to the UK general election and the wishes of the family the planned 

publication of the report was delayed until February 2020. All information in the report is correct as of the conclusion of the national 
investigation in October 2019. 
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• Current guidance for prescribing propranolol does 
not contain sufficient warnings regarding the 
potential severe toxicity of propranolol when taken 
in overdose.

• Current awareness of the potential impact of 
propranolol in overdose is limited and hinders the 
ability of prescribers to exercise clinical judgement 
when choosing to prescribe propranolol.

• There is a lack of published research and 
guidance on how propranolol may interact with 
antidepressant medication when taken in overdose.

• Propranolol is licensed for use to treat anxiety 
symptoms, as reflected in the British National 
Formulary4, but clinical guidance regarding when 
and how it should be used in practice is not 
available from the National Institute for Health and 
Care Excellence. 

 Ambulance response
• There are variations in how ambulance triage 

systems may categorise calls concerning specific 
medication overdose.

• Cases of overdose are complex due to the many 
variable factors relating to the patient and the 
medication taken. Current ambulance triage 
systems are not able to account for this complexity. 

• Automatic re-categorisation of overdose calls may 
not be effective or efficient in ensuring the sickest 
patients receive access to the quickest and most 
effective care.

• There are variations in the level of clinical input 
provided to help determine the correct category of 
ambulance response to calls involving overdose.

• Intervention by clinicians in the ambulance control 
room can help to identify and address specific 
complexities encountered in overdose cases and 
assist in an appropriate ambulance response 
being provided.

 Emergency care
• Secondary care in hospital is required to ensure 

that a patient can receive the appropriate range of 
treatments to address propranolol toxicity.

• Current guidance for ambulance crews may not be 
effective in ensuring that patients who have taken 
an overdose receive timely hospital care.

• There are limited treatment options available to 
ambulance crews to help them treat patients who 
may have taken a propranolol overdose.

• Current guidance available to emergency 
department clinicians could be more clearly 
communicated to aid in the emergency response.

HSIB makes the following safety
recommendations

Safety recommendation R/2020/068:
It is recommended that the British National 
Formulary reviews and updates guidance on the use 
of propranolol in the treatment of anxiety and the 
advice provided for beta blocker overdose.

Safety recommendation R/2020/069:
It is recommended that the National Institute for 
Health and Care Excellence reviews and updates 
guidance on the use of propranolol in the treatment 
of anxiety and migraine, with particular reference to 
the toxicity of propranolol in overdose.

Safety recommendation R/2020/070:
It is recommended that the Royal College of General 
Practitioners supports its members in identifying the 
potential risk of prescribing propranolol to patients 
in at-risk groups. 

Safety recommendation R/2020/071:
It is recommended that the Royal Pharmaceutical 
Society supports its members in identifying the 
potential risk of prescribing propranolol to patients 
in at-risk groups. 

Safety recommendation R/2020/072:
It is recommended that PrescQIPP CIC supports 
its subscribers to identify the potential risk of 
prescribing propranolol to patients in at-risk groups. 

Safety recommendation R/2020/073:
It is recommended that NHS England/NHS 
Improvement evaluates current approaches to the 
clinical oversight of overdose calls within ambulance 
control rooms and leads on work to develop a 
national framework to describe the requirements for 
appropriate clinical oversight of overdose calls.

4  The British National Formulary (or BNF) is the UK reference for prescribing, dispensing and administering medicines.
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Safety recommendation R/2020/074:
It is recommended that the Association of 
Ambulance Chief Executives works with the National 
Poisons Information Service to review its guidance 
on the treatment and transportation of patients 
known to have taken an overdose of propranolol or 
other beta blocker medication.

HSIB makes the following safety 
observations

Safety observation O/2020/058:  
Electronic prescribing systems used in primary care 
may benefit from alerts that prompt clinicians about 
the potential risks of prescribing propranolol to 
people in certain patient groups.

Safety observation O/2020/059:  
Further research into possible interactions between 
propranolol and Selective Serotonin Reuptake 
Inhibitor (SSRI) antidepressants in overdose would 
be beneficial.

Safety observation O/2020/060:  
National resuscitation guidance may benefit 
from further specific information concerning 
the additional challenges and treatment options 
available for other types of medication overdose.

Safety observation O/2020/061:   
Paramedics would benefit from the ability to access 
TOXBASE when responding to emergency calls.

Safety observation O/2020/062:  
It may be beneficial for the format of TOXBASE 
guidance to be reviewed to consider whether 
guidance documents may be better presented to 
allow clinicians to quickly and more easily interpret 
key steps in the treatment of overdose.

HSIB notes the following safety actions

Safety action A/2020/020:
Safety action by the Medicines and Healthcare 
products Regulation Agency (MHRA)
The MHRA is reviewing the information in the 
Summary of Product Characteristics (a legally 
required document detailing a medicine’s properties 
and officially approved conditions of use) for 
propranolol-containing products relating to overdose 
and interactions with other medicines. It is also 
seeking advice from relevant experts on the need 
to review whether the balance of benefits and 
risks of propranolol remains favourable in patients 
presenting with physical symptoms of anxiety. 

Safety action A/2020/021:
Safety action by NHS England/NHS Improvement
In March 2019, NHS England wrote to ambulance 
trusts in England regarding the management of 
cases where patients have self-harmed and are 
at risk of suicide. This included specific reference 
to patients who may have taken an overdose of 
medication. The letter acknowledged that there 
were varying models in place for the management 
of these cases and that it was imperative that such 
patients be provided with appropriate input and 
support from clinicians at an early stage.  

NHS England requested that all ambulance services 
review their processes to ensure that robust clinical 
oversight was in place in control rooms to monitor 
patients who have self-harmed and are having 
suicidal thoughts, particularly those who have been 
allocated an initial Category 3 or 4 ambulance 
response. In regard to overdose, NHS England said 
that, when on a call, consideration should be given 
to the type of overdose and quantity of medication 
taken, which might necessitate the need to upgrade 
a call for clinical reasons. 
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© Healthcare Safety Investigation Branch copyright 2020. Any enquiries 
regarding this publication should be sent to us at enquiries@hsib.org.uk

WWW.HSIB.ORG.UK
@hsib_org

Further  
information 
More information about HSIB – including 
its team, investigations and history – is 
available at www.hsib.org.uk 

If you would like to request an investigation 
then please read our guidance before 
submitting a safety awareness form.

 @hsib_org is our Twitter handle. We use 
this feed to raise awareness of our work and 
to direct followers to our publications, news 
and events.

Contact us
If you would like a response to a query or 
concern please contact us via email using 
enquiries@hsib.org.uk 

We monitor this inbox during normal office 
hours - Monday to Fridays (not bank holidays) 
from 0900hrs to 1700hrs. We aim to respond 
to enquiries within five working days.

To access this document in a different format 
– including braille, large-print or easy-read – 
please contact enquiries@hsib.org.uk

https://www.hsib.org.uk/investigations-cases/how-to-request-an-investigation/
https://twitter.com/hsib_org

