Innovations in Medical Equipment Technology and the Impact on Patient Safety - Sarah Jennings
J	I’d like to welcome our next speaker up to the stage, Sarah Jennings.  Sarah Jennings is going to be speaking on innovations in medical equipment and the impact on patient safety. 
SJ	Thank you.  Thank you everybody. You’ll have to excuse me, I have to wear glasses now, I’m of a certain age and have to keep peering over the top so I can see you.  I’m going to start by providing a quick overview of who the National Patient Safety Team are and what we do.  We are part of NHS England and NHS Improvement but only a very small part and that caveat is to manage your expectation so you don’t expect me to know lots of facts and figures about technology and what’s going on in NHS England regarding innovations.  We are not regulated, we are not the MHRA. 
The MHRA as you know are the regulators responsible for medical devices and so in terms of risk when a device is used appropriately, where there are concerns the MHRA would be the appropriate body to communicate these to. We focus more on risk from human interaction with the device and usability and our remit for patient safety extends to all areas of NHS funded care in England.  We have two statutory patient safety duties across the NHS. The first is collecting information when things go wrong in healthcare, and this is done largely by patient safety incident reports being reported through your local risk management systems, they’re directly uploaded into the national system, the National Reporting and Learning System or NRLS. That’s all done in the background but we receive that automatic data.  We also get reports from Her Majesty’s Coroner, learning from future death reports, also direct from Royal Colleges, national bodies and from e-portal reporting from patients and the public.  
The second statutory function that we have is using information from those incident reports and other sources to encourage the development of policy and the provision of advice in guidance to improving the quality of services within the health service in accordance with the Health & Social Care Act, and one of the main routes we do this to provide advice and guidance is through national patient safety alerts and I will talk a little bit about that through aspects of this talk and the talk will largely be reflective of the national patient safety strategy which was launched in 2019.  So the strategy. This is to provide the strategic direction for the NHS in striving to become a safe healthcare system devoted to continuous learning and improvement. There have been a number of achievements so far despite the COVID pandemic for the last two years.  
Just some bullet points for that.  We have a new management system, the learning from patient safety events framework which will supersede the NRLS which is now very old, and this new system will have better technology to improve extraction of data. We also now work with the Care Quality Commission, the CQC, as part of their opening the door to change publication and that sees the patient safety advice and guidance that we’ve issued out to the service, the CQC will now inspect organisations to see how compliance has been overcome with that.  
We also have published a patient safety curriculum and syllabus to improve widespread understanding of patient safety and how error occurs and this is open to everybody within the health service from porters to board as they call it.  We have introduced a patient safety specialist role within organisations and that is to work proactively, seeing issues before they become issues and raising the agenda of patient safety and that’s in addition to the medical device safety officer role and medication safety officer role, so hopefully to form a little bit of a framework at organisation level to support safety. And those points along with the publication of the Just Culture guide which is a few years old now, and also the introduction of PSIRF which is the Patient Safety Incident Response Framework which I’ll touch on a little bit later, and having a new accountability system for national patient safety alerts.  
It’s hoped that those or a combination of those issues really will be able to tackle the major underlying barriers widespread to safety improvement.  So more specifically in my role, I provide advice and guidance for medical devices where there are patient safety issues, and we’re looking for new and under recognised patient safety issues, not the large well known issues that are already well established shall we say. And devices may be very well known products, consumables, but it’s just how they’re use has changed over time and that may be to support patient pathways or improve patient flow or demand or expectation of devices in today’s healthcare service. 
It also may be devices that are new, innovative products that are just entering healthcare.  And when a report is considered to reflect something new or under recognised, we are able to use the national perspective that we have to deep dive into the NRLS looking at any similar reports no matter what degree of harm to see if there is a theme or a trend regarding that particular device or its usage.  But when we focus on these patient safety issues we don’t go back to the reporting organisation, we don’t investigate. 
We are really just looking at the wider learning that we can take from the themes that we’re seeing.  And hopefully, understanding, our understanding of patient science, safety science and of error along with those themes and trends we can then look at what advice and guidance we can put out to the service to reduce harm or even eliminate it happening again.  Because safety is a moving target really and changes in the landscape of healthcare and the incredible advances in technology means that it’s ever more important to understand how devices are used in healthcare and to understand the user and their needs too.  
There will always be a balance between the very clever people that can design based on technical possibilities and also then the users and what they think that they actually want or need to support their own healthcare needs.  And you can consider the scope really that Henry Ford faced when he was designing cars and he reportedly said, if people were asked what they wanted they would have just said faster horses, and through to the incredible work of Robin Cavendish, who aged 28 was struck down with polio and became dependant on a respirator and he devoted the rest of his life with his friend who was an inventor to innovate products to support those people that were respirator dependent to live outside of institutionalised environments. And now we have the amazing work that is happening in the field of diabetes management with closed loop systems and the artificial pancreas.  
So yeah, safety changes and according to innovation.  So when thinking about innovations we really must understand the user and the potential for error and error is very normal and we’ve heard about that earlier today and talked as well, and it’s expected to a certain degree.  Unless design prevents its occurrence and that might be through you know, one way assembly, automated calculations or IT or software systems that won't progress without certain fields being completed, and there are some really good examples of this already. The pin index system for medical gas is fantastic, also the international standard 80369 for small bore connectors that hopefully with minimising the risk of misconnection between healthcare applications.  
However, when there are no fail safes like this, mistakes or work arounds will occur and we all make mistakes.  Some may be linked to our cognitive ability, memory relapse, or a result of distraction or fatigue. Very rarely in healthcare are errors deliberate or malicious and even when we have to perform work arounds, in complex situations there’s always mindfulness of the situational assessment and the considered best outcome for the patient at that time, and James Reason did an awful lot of work in understanding error and he said we can’t change the human condition but we can change the conditions under which humans work and I would argue that this is absolutely transferrable to devices too in that we can change them and innovate them to support the user more.  
So similarly when we find error we must consider the system of work and not simply just the people involved. Human error should not be seen as the conclusion to an investigation into what went wrong. It’s very often the starting point and for those of you involved in investigations of incidents where medical devices have been involved, you may be interested to look at our website and the work of earlier doctors that have taken on the patient safety incident response framework.  
This will become, this will roll out and become the norm for all organisations providing NHS funded care and there’s a number of tools that will support your implementation available on our website.  And innovation isn’t always about advancing technology, it can also support processes that were previously manual and so that then improves interpretation and reduces error so for example, something like automated aspirate PH readers to provide an automated value which may reduce error in terms of fatigue or poor lighting, visual impairment and general subjectivity. But the recognition of design and its impact on patient safety is certainly not new and this slide shows various resources over the last 20 years really. 
In 2000 Sir Liam Donaldson produced a seminal report, an organisation with a memory which I’m sure many of you are aware of, and this urged the NHS to learn from other safety critical sectors to modernise its approach to learning when things go wrong.  And shortly afterwards in 2004 the Department of Health published a report they designed for patient safety. It’s still a very interesting read actually, and this was shared widely within healthcare and also within industries. But the challenges that are captured in these reports still remain very prevalent today, and probably more so due to the high pressured environments that many healthcare staff now work within.  So we need to support a wider understanding of what patient safety is and how we can improve that in our organisations and that’s really what is driving the patient safety strategy and it’s targeting a number of means as I mentioned earlier to address safety proactively.  And innovation groups can also consider that patient safety science or safety science sorry, as part of their design phase. 
Understanding who the users are and in what environment they operate, because the pressures on the NHS and the drive now to keep patients in their own home or in the community means that the expectation of medical devices that can function, albeit operated outside of controlled healthcare environment, is ever increasing.  So there shouldn’t really be reliance purely on the user manual or instructions for use as the only means to support safe use. User expectation, an assumption of what a device will and won't do really needs to be explicit within the design or obvious within part of use, and I would also argue that lay user instructions for use should be widely available, and we were aware of a couple of issues during the COVID pandemic when oximeters were used in the home environment and one in particular which was provided to homecare use and it has plastic film over the display and the plastic film also had an example value of a pulse rate and a saturation number on there, and these were, you can bear in mind these were given to people that possibly hadn’t had any involvement with technology before and there was nothing in the instructions for use or the recommendations for how to use this that said, remove the plastic film before use, and we were aware of a handful of reports where somebody’s true saturation results were obscured because this plastic film was on there with this example figure on the top. 
So just an example, but it shows it didn’t have to be like that, it could have just been a completely clear plastic film that would have just done the job to suffice.  Anyway, I’ve digressed, sorry.   So I mentioned that innovation to support reduction in connectivity error is good such as the ISO80369 series, but sometimes the existence of alternative devices and innovations to support error reduction aren’t always adopted and I don’t understand this really. It’s possibly financial outlay, maybe safety or medical devices not having a high enough priority in organisations, or it’s that misconception by organisations that actually we don’t have problems like that here.  So as part of the patient safety strategy there was a huge overhaul of national patient safety alerts, and now any organisation, such as ourself, NHS England, the MHRA, Department of Health & Social Care, any of those alert issuers now must demonstrate accreditation through a national patient safety credentialling committee. 
This is an external committee made up of stakeholders ranging from the CQC also NHS England, MHRA and some national bodies and Royal Colleges as well. So all national patient safety alerts are required to meet the thresholds and standards within the credentialling committee.  We also must demonstrate that we’ve included working with patients, front line staff and experts to ensure that the actions that we issue in those alerts are clear and effective and they prioritise safety critical issues.  So the alert to eliminate the risk of inadvertent connection to medical air via flow meter was issued as a national patient safety alert and that was despite only a few years earlier it being issued as an old style patient safety alert, and this was because we still continued to see reports of harm very sadly, but it was because healthcare professionals were faced with that ever present possibility of misconnection due to the proximity of an air flow meter next to an oxygen flow meter and the similarity in the design of the flow meter and the connections to them.  
So alert actions in the most recent national patient safety alert were to source sufficient alternative means for air nebulisation and this was absolutely supported by innovation in this field.  And so that enabled and supported choice between use of air compressors, ultrasonic devices, vibrating mesh technology as examples.  Because when an alarm indicates to say a patient is de-saturating, it doesn’t specify what he problem is or moreover the cause of the problem, and this is often, or we saw that that was often attributed to assumption it was the patient condition.  And so therefore the most robust action for that patient safety issue was either elimination or substitution of the device.  We also can be affected by cognitive bias and the potential for lookalike error where product supporting consistent manufacturer branding may allow the user to misinterpret device performance and values according to their own expectation or through templating where automated recognition can occur, and these are unintended consequences.  
No matter how well designed a device is to only accept bespoke consumables, or for the testing of specific analytes or parameters, if two devices are used in the same environment and they look very similar, and if the result values fit with that user expectation, then error can occur and we have seen that, and especially using this example that some of you may recognise, the device, especially for those of you that are my age, and you might remember that grammes per litre was used for haemoglobin so we would consider haemoglobin value to be something like 14, now it’s grammes per decilitre is 140.  And we saw reports where those values were automated, assimilated automatically without really understanding. So that accrued knowledge of the user has to be broken or fragmented in order to ensure that the information that is assimilated is incorporated into that decision making and therefore the branding and lookalike devices should really be risk assessed with this in mind.   
This is an example of a national patient safety alert that we issued last year. The risk was from harm from foreign body aspiration during intubation, advanced airway management and ventilation, and the work was initially triggered by an enquiry from the MHRA relating to an HME sampling port cap. We reviewed a lot of relevant background and noted in 2004 there was a report protecting the breathing cap, the breathing circuit in anaesthesia, also known as the EGBAC report and that was the Expert Group on Blocked Circuits in Anaesthesia and this was issued following a number of serious events where bits of plastic debris were found in anaesthetic or breathing tubes following intubation. There was a full police investigation due to the severity of the number of incidents reported and there was a very sad case where a young boy died, and we were concerned that this could potentially still occur because we were aware looking through NHS supply chain frameworks that you know, there were a number of products out there, still used for the purpose of being put into breathing assemblies where caps weren’t tethered and so potential to be lost within the circuit.
Therefore one action for that alert was for organisations to select and purchase safer products when performing procedures where there was a possibility of foreign body aspiration and all breathing circuit components that have ports have to have tethered caps. And as I say, most manufacturers were already providing those but what we tried to do is work with the supply chain in firming up the specification so products that didn’t have that specification were eliminated from the framework. 
 We also scoped the setting of use where intubation and airway management frequently occurred and we reviewed other procedures through review of incidents report to the NRLS and we found many reports indicating that clear plastic backing of ECG electrodes had also been unintentionally introduced into the air during intubation. So our concern expanded, not from caps to electrode backing. We were very fortunate to have a photograph as you can see on the slide here, which evidenced a near miss in an organisation where this two by two centimetre transparent piece of electrode backing was seen on an intubation LMA just before it was going to be inserted into the patient’s airway.  
When we did further deep dive and scoping into the NRLS it flagged very sadly, additional reports in other organisations which specifically identified ECG backing that had either had to be removed after intubation or was found to have been introduced, and more information is in within that alert document. So we engaged with supply chain again and they facilitated us by having manufacturer discussion to ensure that providers could purchase electrodes where the backing plastic was either patterned, coloured or on a large sheet backing which then reduced the ability of accidental aspiration.  But the medical device itself, the ECG electrode was no cause for concern in terms of functionality or safety, it’s literally just that disposable element of it which was cause for concern when used in those specific areas, and the alert only asked for changes in those specific areas where airway management was taking place but a whole system change to change all electrodes in an organisation would be a most safe option and best practice although we couldn’t enforce that. 
But that would be an example of a systematic change in an organisation to make a decision for safer procuring which would then prevent any creep of other electrodes coming through.  So I appreciate I’m probably coming across as being a bit critical of some devices. However, I fully appreciate the advantage that we have of hindsight, you know, these are incidents that have happened and we also have that national perspective that we can see the frequency of them as well.  And I hope that you really, when you maybe revisit these things, that you find that our findings are supportive and they support improvement and refinement really. 
Many other industries, they continually improve their products based on feedback to support efficiency and safety and therefore healthcare really should be no different.  Human performance is situational. It’s really challenging to recall why we did something in a particular way, why we made a specific decision during fast paced situations, critical challenging interventions, and products and their design can really support situational awareness and system reliability.  And so when any innovation really is being developed, there needs to be consideration of who will be using the device and in what situation, and where other procedures potentially could impact on its use and also the patient experience, and I’ve really enjoyed meeting some of the people on the stands over the last couple of days where they have really embraced patient experience in discussions with them.  And within NHS England and Improvement there are a number of workstreams that support innovation. 
The NHS Accelerated Access Collaborative and the Innovation Service, that’s a bit of a mouthful sorry. That’s a system and I believe Tony Young was talking about that on operating theatre stand yesterday, and that helps clinicians really navigate the innovation system. We’ve also got the med tech funding mandate which accelerates patient access to clinically proven NHS Nice approved medical devices and diagnostic.  There are also a lot of resources about risk assessment of digital health technologies and we are pleased that we have our finger in the pie of a lot of those things, hopefully so that we can use some of the experience that we have to support those.  Because once media pick up on something that may be linked to harm, it’s a real possibility that that tarnishes the whole device or product and then any benefits of that innovation can be totally lost.  So it’s very important to manage the risk as carefully as possible.  So yeah, that was the other thing. 
Sometimes innovation, this is something else I’ve picked up during the conference here. Sometimes innovation can really support patient safety in a way that wasn’t intended or anticipated, and an example of that which is something going through the med tech mandate at the moment is, portable digital chest drain systems. Fantastic devices and fantastic on a number of safety reasons for patient experience, mobility, better seal, improved time, reduced time in hospital, but actually from our point of view the safety benefit from there is that you’re not reliant on a wall suction regulator and we see evidence of using the wrong pressure, suction regulator, when you want a low thoracic suction and people attached to the wrong one which results in patient harm. So that’s a win, win situation for us and we hope that we will do some more work with the med tech mandate so that we can incorporate into that too.  But with reference to the slide here, sorry, we need to get to a position really where everyone working in healthcare has sufficient understanding of patient safety science, human factors and error because everybody, in every aspect that they contribute within healthcare, need to be able to incorporate that wider understanding into everyday work, and before I joined this team, you know, I thought I worked safely. 
I was very lucky to be able to go back into the health service during the COVID pandemic and worked within a large vaccination site. When I went back into healthcare I realised I had learnt so much more and I was really, really conscious of every action that I did with respect to patient safety just through the knowledge that I had accrued. So we are hoping that where people you know, visit and look at the syllabus, the patient safety syllabus. They will be able to accrue that knowledge as well and apply it just through their everyday work, and modules are open to everybody through e-learning for health website and there will be further modules coming on board too.  
So the future. Well, very challenging really, and in response to a lot of recent reports, the Cumberlege report first, do no harm, and obviously media concerns as well.  We need a system to support medical device use, to raise the requirement of post market surveillance and to review outcome analysis in a far better way than we ever have done before, because without some risk there will never be an opportunity for innovation, and nothing new would ever be tried. So ideally we need to foresee, measure, monitor and understand potential consequences of any innovations. We also need to support the prediction of risk and have the ability to detect when harm is occurring and the ability to intervene swiftly to then limit those adverse effects. But this will only be possible really with appropriate systems in place for data capture, but more so having the right people involved including users, industry and clinical experts in extracting the data and reviewing it to feed back into healthcare.  
As I’ve said, we very much rely on people reporting really when things go wrong or where there has been a near miss, but reporting will only happen in a supported environment with a positive safety culture and we’ve heard a little bit about that earlier today as well.  But we will all see hazards and potential for harm differently according to our own experience, our own exposure where we’ve been involved in harm as well, and so please don’t devalue any thoughts that you have about anything that you’ve been involved in, and please do continue to report.  
We are very keen to engage and be part of other systems and processes to support innovation through our knowledge and understanding of error and risk and we work with a number of other stakeholders as well. I’ve mentioned the NHS supply chain.  We’ve also worked with the MHRA and also the British Standards Industry in order to try and future proof further standards to incorporate awareness of usability.  And innovation really needs to consider all potential risks associated with use of a device including connectivity, similarity, packaging, presentation but also more importantly, who uses the device and where the device is used.  The international standard 147, 14971, sorry, risk management of medical device, where the device, sorry risk management of medical devices includes the following couple of statements within it. 
Reasonably foreseeable sequences or combinations of events that can result in hazardous situation, and also reasonably foreseeable misuse. So these are within the standard really that manufacturers in industry need to be considering as part of their innovation process, and this in conjunction with understanding work as done and Caroline mentioned that as well earlier.  Rather than just looking at policy and procedure, you know, really getting out there, understanding what is happening at the front line and how devices are being used.  And also looking at the potential for workarounds within an organisation and how an organisation has set out resilience in its system to prevent workarounds where possible.  
All of those are very important things to take forward.  Because it’s very costly and time consuming when design changes are signposted to and whether that be through changing procurement patterns or you know, in order to create demand from industry, or through compliance with national patient safety alerts, but there absolutely has to be a commitment to change once there is awareness of harm.  
You’re all very familiar with this I’m sure, but Sir Liam Donaldson when he was Chief Medical Officer for England said to err is human, to cover up is unforgiveable but to fail to learn is inexcusable, and certainly in my role, as soon as I know and I’ve seen harm, real harm involving patients when I’m reading incident reports, I can't not know that any more and I feel you know, we have to work towards resolving that where possible.  But equally there has to be a move away from the culture of blame as referenced in Chris’s talk earlier today.  We can't blame individual users at all, and there has to be further development and understanding of errors within the context of all users, the situation and the presenting patient, because as I’ve said, human beings are absolutely fallible, but a human action is unlikely to be the sole cause or reason for an adverse event, and if we adopt such a simplistic view of blame or error, then there will absolutely be reoccurrence of similar themed events. 
So yes, that’s me, thank you very much for joining this session. Thank you too for all the hard work that all of you do because I know all of you in this room and at this event today, you will be here because you want to ensure the safe use of medical devices.  So please continue reporting when things go wrong. Also there is a lot more information about all aspects of patient safety strategy and the work that we do on our website.  Anyone wants any further discussion, my email is on the slide there or you can link with me on LinkedIn, thank you very much.  
J	Thank you very much. 
SJ	Thank you John.  
