
WWW.HSIB.ORG.UK

July 2022

Administering high-strength insulin 
from a pen device in hospital

Independent report by the  
Healthcare Safety Investigation Branch I2020/007 

http://WWW.HSIB.ORG.UK


2

Providing feedback and comment  
on HSIB reports

At the Healthcare Safety Investigation Branch (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 or complete our online feedback form at  
www.hsib.org.uk/tell-us-what-you-think.

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. 

© Healthcare Safety Investigation Branch copyright 2022.
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About HSIB 

We conduct 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 safety recommendations we make aim to 
improve healthcare systems and processes, to reduce risk and improve safety. 

We work closely with patients, families and healthcare staff affected by patient 
safety incidents, and we never attribute blame or liability. 

Considerations in light of coronavirus (COVID-19) 

A number of national reports were in progress when the COVID-19 pandemic 
significantly affected the UK in 2020 and 2021. Much of the work associated with 
developing the reports necessarily ceased as HSIB’s response was redirected. 

For this national report, the investigation was initially paused, but then restarted 
due to its association with COVID-19. The processes HSIB used to engage with 
staff and families had to be adapted. Changes are described further in this report.
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A note of acknowledgements 

We are grateful to Kathleen (the Patient) and her Husband, whose experiences 
were central to this investigation. They wanted to participate so they could help to 
improve the experiences of other people with diabetes when they too are in hospital.

We would also like to thank the NHS staff who engaged with this investigation for 
their time, professionalism and enthusiasm for understanding what had happened 
and why they should support improvements in this area.

About Kathleen 

About this report 

At the time of the investigation, Kathleen had been married to Bob for 52 years. 
Together they have five children, nine grandchildren and two great-grandchildren. 
Kathleen is described as “always having a smile on her face” and “loves helping 
people”. Before she retired, Kathleen had been a hairdresser; in her spare time she 
loves to draw. Kathleen still enjoys watching a horror movie when not chatting 
with her family.

The aim of this report is to help improve patient safety in relation to administering 
high-strength insulin from a pen device to patients with diabetes in a hospital 
setting. This report is intended for healthcare organisations, policymakers and 
the public. For readers less familiar with this area of healthcare, medical terms are 
explained within the text of the report.
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 Our investigations

 Our investigators and analysts have diverse experience of 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

 Concerns about patient safety in any area of NHS-funded healthcare in 
England can be referred to us by any person, group or organisation. We review 
these concerns against our investigation criteria to decide whether to conduct 
a national investigation. National investigation reports are published on our 
website and include safety recommendations for specific organisations. These 
organisations are requested to respond to our safety recommendations within 
90 days, and we publish their responses on our website.

 Maternity investigations 

 We investigate incidents in NHS maternity services that meet criteria set out 
within one of the following national maternity healthcare programmes: 

• Royal College of Obstetricians and Gynaecologists’ ‘Each Baby Counts’ report

• MBRRACE-UK ‘Saving Lives, Improving Mothers’ Care’ report.

 Incidents are referred to us by the NHS trust where the incident took place, 
and, where an incident meets the criteria, our investigation replaces the trust’s 
own local investigation. Our investigation report is shared with the family and 
trust, and the trust is responsible for carrying out any safety recommendations 
made in the report.

 
 In addition, we identify and examine recurring themes that arise from trust-

level investigations in order to make safety recommendations to local and 
national organisations for system-level improvements in maternity services.

 For full information on our national and maternity investigations please visit 
our website. 

https://www.hsib.org.uk/investigations-cases/
https://www.hsib.org.uk/
https://www.hsib.org.uk/
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 Executive Summary

 Background
 
 The aim of this investigation was to explore the factors that challenge the safe 

administration of high-strength insulin (a hormone that helps control blood sugar) 
to patients with diabetes by hospital staff using an insulin pen device (an injection 
device that is used to deliver insulin to the body).

 Diabetes occurs when a person’s body does not naturally regulate its blood 
glucose (sugar) levels because it cannot make insulin (type 1 diabetes) or does 
not produce enough insulin or does not respond to insulin (type 2 diabetes). 
Blood glucose levels then become too high. Some people who have diabetes 
need to receive insulin from outside sources (that is, as a medication) to regulate 
their blood glucose levels. There are different types of insulin and different ways 
to get it into the body. If too much insulin is given then a person can experience 
hypoglycaemia, where their blood glucose level becomes too low. This can be 
dangerous if not treated quickly. 

 Kathleen has type 2 diabetes and was using a high-strength insulin administered 
from an insulin pen device to manage her condition. When Kathleen was admitted 
to hospital for a reason other than her diabetes, insulin was withdrawn from her 
pen device using an insulin syringe and needle and given to her as an injection, 
instead of using her insulin pen device. This resulted in Kathleen receiving more 
than her prescribed dose of insulin, and she experienced hypoglycaemia on at 
least two occasions.

 This investigation’s findings and safety observations aim to prevent future 
occurrences of hypoglycaemia as a result of an insulin overdose among 
hospitalised patients receiving insulin from a pen device.

 The reference event 

 Kathleen, a 73 year old woman with type 2 diabetes, used Humulin R U-500 insulin, 
which is five times the strength of most insulins. Most people are prescribed 
Humulin R U-500 insulin from a pre-filled insulin pen device (KwikPen), which is 
designed to prevent dosing errors with high-strength insulin.

 This medication is not licensed by the medication regulatory body for use in the 
UK and is imported from the USA. It is used when an individual needs a lot of 
insulin, as it allows the dose to be given in a smaller volume.

 When Kathleen was staying in hospital for a reason unrelated to her diabetes, she 
was prescribed 48 units of 500 units/ml insulin. Nurses administered 48 units of 
insulin as measured with an insulin syringe, rather than via her insulin pen device. 
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Insulin syringes are intended for use with standard insulin strength of 100 units/ml, 
meaning that when a syringe was used to withdraw the insulin dose from the pen 
device, this was five times the dose of insulin that Kathleen had been prescribed.

 Kathleen received two recognised overdoses of insulin in this way while she was 
in hospital. On both occasions she became hypoglycaemic, received medical 
treatment and recovered.

 The national investigation 
 
 The national investigation explores the systemic risks associated with administering 

high-strength insulin from a pen device to people in hospital, and the barriers in place 
to mitigate against these risks. 

 The risk of people with diabetes becoming unwell or harmed while they are in hospital 
is nationally recognised. Administering insulin by extracting it from a pen device with 
a syringe is classed as a ‘Never Event’ – meaning that it should never happen.

 High-strength insulin preparations have been introduced to healthcare to cater for 
people with diabetes who require a high dose of insulin, and are increasingly being 
prescribed within England. It is widely recognised that high-strength insulins need 
careful management to minimise the risk of medication errors. Safety measures 
include ensuring that high-strength insulins are only supplied in a pre-filled pen 
device, and that the insulin is only administered using that device. For these measures 
to be effective, however, staff caring for people on high-dose insulin must: (1) be 
aware that high-strength insulin exists; (2) have access to the relevant equipment for 
delivering high-dose insulin; and (3) have the relevant competencies.

 Findings 

 The investigation’s findings are summarised below.

 Use of high-strength insulin

• Trusts vary in their use of high-strength insulin and the number of patients on 
these medications.

• Healthcare staff in any speciality may be required to care for hospital patients 
prescribed high-strength insulin.

• Restrictions on promoting the use of an unlicensed medication have made 
it difficult to communicate the risks associated with the ‘semi-routine’ use of 
Humulin R U-500 insulin.
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 Staff knowledge and skills

• Nursing staff were not always familiar with the range of different high-strength 
insulins and associated pen devices.

• Variation was seen in the training and competency assessment of healthcare 
professionals with respect to the administration of insulin.

• National safeguards are inadequate to support the safe use of high-strength 
insulin by healthcare professionals.

• There is a lack of standardisation in the role and training of diabetes specialist nurses.

• Inconsistent numbers of diabetes specialist nurses are employed across trusts to 
support the upskilling of ward staff in relation to diabetes management, including 
on the use of high-strength insulin.

 Equipment

• Administering insulin via a pen device is a complex task that requires co-
ordination across and between different departments to ensure that the insulin 
and associated equipment required are readily available in the clinical area when 
they are needed. The consequences of not using the insulin pen administration 
device as intended can be significant, particularly with high-strength insulins.

• The equipment for administering insulin via a pen device would usually be 
obtained through NHS Supply Chain.

• Contract changes meant that a safety needle in widespread use across England 
disappeared from the catalogue.

• NHS Supply Chain has confirmed it has systems and processes in place to 
support trusts with an alternative where a previously available product is no 
longer listed.

HSIB makes the following safety observation

The intention of this safety observation is to ensure that there is a nationally agreed 
approach to how high-strength insulins should be safely used.

Safety observation O/2022/175: 
It may be beneficial for insulin training to be competency based and specific to 
the healthcare practitioner’s role, in line with the ‘Diabetes: getting it right first 
time’ national specialty report. 
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The intention of this safety observation is to ensure that the workforce has the 
necessary knowledge and skills to care for patients on insulin.

Safety observation O/2022/176: 
It may be beneficial if national work was undertaken to review the robustness 
of the strategies to prevent administration errors with high-strength insulin and 
update accordingly. 

The intention of this safety observation is to ensure that the medication regulator 
becomes aware of when an unlicensed medication is being widely used. 

Safety observation O/2022/177: 
It may be beneficial for systems to support regulators in identifying when large 
volumes of unlicensed medication are regularly being prescribed to patients. 
Regulators can then engage in dialogue with the manufacturer about applying for 
a UK product licence.

The intention of this safety observation is to ensure there is clarity and consistency 
in the role and competencies of the diabetes nurse specialist.

Safety observation O/2022/178: 
It may be beneficial to conduct work to standardise the role, qualifications, 
training and competency of diabetes nurse specialists, as recommended in the 
Diabetes UK Position Statement.

HSIB notes the following safety action

Safety action A/2022/052: 
The British National Formulary has been updated to provide information to 
healthcare practitioners on Humulin R U-500 insulin.
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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 contacting us.

 @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 Friday from 09:00 hours to 
17:00 hours. 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


