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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.

mailto:enquiries%40hsib.org.uk?subject=
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 

safety 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.

Considerations in light of coronavirus (COVID-19) 

A number of national reports were in 
progress when the COVID-19 pandemic 
significantly affected the UK. Much of 
the work associated with developing 
the reports necessarily ceased as 
HSIB’s response was redirected. For 
this national report, while the learning 

described has not changed due to 
COVID-19, the processes by which HSIB 
engages with patients and families 
had to be adapted. These changes 
are acknowledged in this report and 
described further.
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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 
safety 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 

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

Infusion pumps are medical devices that 
are used when administering medication 
to patients. The latest generation of 
infusion pumps, commonly referred 
to as ‘smart’ pumps, are being used in 
many healthcare settings. The smart 
functionality aims to prevent overdoses 
or underdoses that could result in 
serious patient harm or death.

This investigation focused on 
understanding the challenges involved 
in introducing smart infusion pump 
technology within NHS hospitals. 
Although the aim of smart infusion 
pumps is to improve patient safety, the 
technology can introduce new risks. The 
investigation reviewed the safety risks 
involved in introducing the technology, 
leading to safety recommendations about 
how these risks need to be managed. 

The purpose of the investigation was 
not to endorse the use of smart pump 
technology by evaluating whether 
medication errors can be reduced; the 
evidence base is currently insufficient 
to allow this type of evaluation to take 
place. Instead the investigation is about 
understanding the emerging risks and 
barriers to the safe introduction of the 
technology and how data, which may 
help to demonstrate effectiveness, 
needs to be shared across the 
healthcare system.

Although this investigation was about 
NHS trusts in England, the same 
implementation risks were found in 
the Republic of Ireland and the USA. 
The investigation worked with device 
manufacturers, regulators, national 
bodies and academic institutions 

to understand why these risks are 
systemic. A system-wide approach to 
the management of these risks was 
needed, as they cannot be appropriately 
managed locally.

The investigation identified that 
introducing smart pump technology 
required significant changes to existing 
medication prescribing and administration 
processes across NHS trusts. 

Dose error reduction systems (DERS) 
aim to prevent overdoses or underdoses. 
This is achieved by imposing limits on 
the dose associated with a particular 
drug. DERS requires the use of drug 
libraries. A drug library allows for dose 
calculations based on the class of 
drug and any relevant programmed 
patient parameters such as weight, 
including the setting of dose limits to 
identify miscalculations or ‘use errors’. 
Such errors occur as a person uses the 
technology, but simply attributing the 
error to ‘the human’ often prevents an 
understanding of how the medication 
system can be designed to be safer. 
These drug libraries were predominantly 
developed locally so that they aligned 
with trusts’ medications guidance and 
local policies, which the investigation 
identified were often outdated or did 
not document variations in medication 
practice across different clinical areas 
within the same hospital.

The investigation identified that in 
England there is currently no agreed 
national drug library for use in NHS 
trusts. Additionally, there are no national 
guidelines or standards on how to 
implement drug libraries. Using smart 
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pumps requires staff to be trained in the 
use of a drug library and DERS. This is 
a complex and often unfamiliar task for 
many staff. 

The infrastructure needed to implement 
smart pump technology requires the use 
of software to upload the drug library to 
the smart pumps, download data logs 
associated with usage (including alerts 
where DERS has prevented an ‘error’), 
and monitor the status of each smart 
pump in the system (including which 
version of the drug library it is using).
The investigation also identified that 
maintaining the IT infrastructure 
required specialist staff. Smart pumps 
need to be connected to a trust’s IT 
network. This can be achieved by using 
a hardwired connection (where the 
device is plugged into a port in the 
wall) or a wifi network. Both of these 
methods required specialist IT provision.

Findings

• NHS Digital has specifically developed 
standards to be ‘technology agnostic’ 
(that is, applicable to any type of 
technology), so it was felt that 
specifically identifying smart pumps 
being within the remit of these standards 
would be contrary to this intent. 

• NHS Digital notes that the standards 
were updated in 2018 to bring 
medical devices in scope. The 
rationale for updating the standards 
was to manage scenarios where a 
medical device is either embedded in 
or supported by health IT.  

• NHS Digital believes that the 
current standards are appropriate 
when implementing smart pump 
technology.  

• It is outside the remit of NHS Digital 
to be responsible for ensuring 
manufacturers are trained in clinical risk 
management. However, NHS Digital 
does provide training in this area and 
pro-actively promotes its training.  

• NHS Digital’s standard DCB0160 
mandates that a clinical safety officer 
within NHS organisations must be 
knowledgeable in risk management 
and its application to clinical domains. 
Training provided by NHS Digital is a 
means to achieve this.

• Medical device regulation is complex 
and slow to legislate. Attempting to 
incorporate regulations for device 
log data sharing is not feasible in the 
short term.

• NHS Supply Chain’s essential 
specification approach provides an 
opportunity to guide procurement 
decisions by prioritising patient safety 
concerns. 

• An essential specification details the 
requirements of the procurement. It 
is the basis of all offers and therefore 
the foundation for a contract. A 
specification becomes a primary 
contract management document.

HSIB makes the following 
safety recommendations

Safety recommendation R/2020/104: 
It is recommended that NHS Supply 
Chain develops an agreed specification 
that defines an open standard format 
for the sharing of event log data, thus 
allowing dose error reduction systems 
(DERS) to be evaluated to establish 
patient safety benefits.



9

Safety recommendation R/2020/105:  
It is recommended that the MEDUSA 
(UK Injectable Medicines Guide)  
advisory board, in conjunction with 
other relevant multi-professional 
organisations, develops validated 
national drug libraries for smart 
infusion pumps.

HSIB makes the following 
safety observations

Safety observation O/2020/081: 
Organisations involved in the 
development and deployment 
of smart pumps must adhere to 
DCB0129 and DCB0160 respectively 
where health IT is utilised to support 
the configuration and/or operation of 
the smart pump.

Safety observation O/2020/082: 
Organisations involved in the 
development and deployment of 
smart pumps must ensure that their 
personnel are knowledgeable in 
clinical risk management. NHS Digital 
provides a programme of training to 
support this.

Safety observation O/2020/083: 
Examples are needed of where safety 
cases have been used in the NHS to 
manage safety proactively, so that 
their value can be communicated and 
better understood. The NHS should 
always show evidence of rigorously 
considering safety in all procurement, 
and safety cases are a standard and 
widely accepted way of doing this.  

Safety observation O/2020/084: 
A configuration control/management 
system for drug libraries should be 
specified within a smart pump safety case.  

Safety observation O/2020/085: 
There is a need to develop and 
evaluate ways of training clinicians 
and pharmacists on the use of safety-
critical devices within a hospital to 
ensure that all staff that may operate 
the devices are suitably trained. 
Consideration should be given to 
mandatory-level medical device 
training being established at induction 
for all clinicians.
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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 (not bank holidays) 
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


