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The challenge
Rhinology is the study of the nose and paranasal sinuses (a group of four paired air-filled spaces that surround the nasal cavity). Routine rhinology surgery under general anaesthetic (GA) is now faced with significant challenges which include limited theatre capacity. Delayed surgery in rhinology, particularly with regards to chronic rhinosinusitis (CRS), has been shown to have poorer surgical outcomes, a detrimental effect on quality of life and long-term negative health socio-economic effects. 
(Andrews, 2021, Awake Rhinology Surgery in Response to the COVID-19 Pandemic in Europe, ORL J Otorhinolaryngol Relat Spec. 2021 Aug 31 : 1–10)
[bookmark: _Toc131170992]A solution
Awake rhinology surgery using the minimally invasive XprESS device under local anaesthetic (LA) provides an ideal alternative to general anaesthetic (GA). It provides a means of operating on patients in a setting alternative to currently oversubscribed main theatres, by utilising satellite facilities, while ensuring comparable surgical outcomes for patients who may otherwise have been forced to wait a long time for their procedure. “It may lead to faster recovery times and carries a lower risk of some complications”. (NICE, MTG30, p27)
[bookmark: _Toc131170993]Our aim and how we can help
There are 15 Health Innovation Organisations that act as a network working across England to transform lives through innovation. We identify and support the spread of innovations that improve outcomes for patients, while working with health and care stakeholders to understand and navigate barriers to adoption, improving workforce experience and clinical pathways. 
We work with NHS England and NHS Improvement’s Accelerated Access Collaborative (AAC) to deliver the MedTech Funding Mandate policy. The policy aims to accelerate equitable patient access to NICE-recommended devices, diagnostics or digital products that deliver savings to the NHS; are cost saving in year; and affordable to the NHS. 
This information pack holds useful information and links to resources to enable health and care stakeholders across the country to adopt this innovation with support from your local Health Innovation organisation.
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	Health innovation regional organisations
	Contact

	East Midlands
	sophie.mason@nottingham.ac.uk

	Eastern
	maxine.farmer@healthinnovationeast.co.uk

	Health Innovation Manchester
	cath.barrow@healthinnovationmanchester.com

	Health Innovation Network (South London)
	iona.dewet@nhs.net

	Imperial College Health Partners
	logan.ryan@imperialcollegehealthpartners.com 

	Innovation Agency - NWC
	gemma.byrne@healthinnovationnwc.nhs.uk

	Kent Surrey Sussex
	charlotte.roberts18@nhs.net; julian.okelly@nhs.net

	North East and North Cumbria 
	chloe.blewitt@healthinnovationnenc.org.uk

	Oxford
	guy.checketts@healthinnovationoxford.org

	South West
	Libby.Dawe@healthinnovationsouthwest.com

	UCLPartners
	gareth.cairns@ucplpartners.com 

	Wessex
	joe.sladen@hiwessex.net

	West Midlands
	kanwal.umar@healthinnovationwm.org

	West of England
	dave.evans5@nhs.net

	Yorkshire and Humber
	adam.smith@yhahsn.com 
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[bookmark: _Toc131170812][bookmark: _Toc134773841][bookmark: _Toc161214008][bookmark: Supporting_Policies]Overview
[bookmark: _Toc134773842][bookmark: _Toc161214009]Rhinosinusitis
Rhinosinusitis, also commonly known as sinusitis and sinus infection, is defined as inflammation of the nose and paranasal sinuses. This causes an increase in mucus production and a reduction in mucus drainage if the inflamed swollen mucosa blocks the sinus ostia. Symptoms may include fever, pain, and tenderness over the affected area together with a blocked or runny nose.
Chronic rhinosinusitis is a highly prevalent condition affecting 10% of the UK adult population (ENT UK and Royal College of Surgeons, 2016). It is associated with significant reduction of quality of life, high health-care utilisation and significant absenteeism/presenteeism. Diagnosis is made by the presence of two or more persistent symptoms for at least 12 weeks, one of which should be nasal obstruction and/or nasal discharge, and/or facial pain/pressure or anosmia.
[bookmark: _Toc161214010]Current Patient Pathway to Surgery
ENT GIRFT’s June 2023 pathway can be found via the link here. [Also discussed in section 5.2]
[image: A diagram of a surgery]
[bookmark: _Toc134773843][bookmark: _Toc161214011]Functional Endoscopic Sinus Surgery (FESS)
The symptoms of chronic sinusitis are normally managed with decongestants, analgesics, antibiotics, topical steroids or nasal/sinus irrigation. If these interventions fail, surgical procedures to enhance drainage of secretions from the sinuses may be required. Functional Endoscopic Sinus Surgery (FESS) is the name given to these operations. Surgery is performed through the nose whilst the patient is asleep under a general anaesthetic. However, surgical procedures may be ineffective in the long term because of the development of adhesions and scarring around the ostium of the sinus. Scarring occurs less frequently if the mucosa is preserved.
Current evidence suggest that the benefits of surgery are greatest in patients undergoing surgery at an early stage in their disease (Hopkins C, Rimmer J, Lund VJ. Does time to endoscopic sinus surgery impact outcomes in Chronic Rhinosinusitis? Prospective findings from the National Comparative Audit of Surgery for Nasal Polyposis and Chronic Rhinosinusitis. Rhinology. 2015; Mar;53(1):10-7) therefore, once medical therapy has been deemed to have failed there should be no further delay in referral.
Patients undergoing surgery within 12 months of onset of symptoms that fail to respond to maximum medical therapy, achieve significantly better measured outcomes in terms on improvements in SNOT-22 (a 22 item Sino-Nasal Outcome Test) than those undergoing surgery at a later stage. Health care utilisation is significantly lower in first 2 years following surgery in patients undergoing surgical intervention compared with those having surgery at a later stage.

[bookmark: _Toc134773844][bookmark: _Toc161214012]XprESS multi sinus dilation system – An alternative to FESS
An alternative to FESS – The XprESS multi‑sinus dilation system is a sterile, single‑use device for treating chronic sinusitis. The system comprises a balloon‑tipped device with a reshapeable end that is inserted through the nose into the maxillary, frontal, or sphenoidal sinuses. 
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XprESS also includes an inflation syringe, bending tool and 2 extension lines to provide irrigation. The balloon is manipulated into the bony sinus outflow tracts (ostia) and inflated with saline. This reshapes and opens the ostia by displacing adjacent bone and paranasal sinus structures allowing the sinuses to drain more effectively.
The procedure is minimally invasive and can be performed whilst the patient is awake under a local anaesthetic.
Patient selection is important as it is only patients who have non-complex chronic sinusitis and are without polyps who will be applicable for XprESS. NICE’s Resource Impact Template modelled cost savings are based on 70% of FESS procedures moving to XprESS; however, the Health Innovation Networks’ support since April 2022 has found that the percentage of eligible patients is between 10 and 30%.
The product supplier (Stryker) reported a base‑case per‑patient cost of £2,679 for XprESS and £3,981 for FESS, representing an average saving of £1,302 per patient. Cost savings are based on the price of the device and moving from in-theatre to a day case setting. However, the cost of the device has increased from £800 to £950 (excluding VAT) since the NICE Guidance was initially published.
[bookmark: _Toc134773845][bookmark: _Toc161214013]Benefits of XprESS 
· A minimally invasive alternative to functional endoscopic sinus surgery (FESS), offering equivalent efficacy and minimal acute inflammation while preserving more sinus tissue and mucosa.
· Reduction in risks associated with general anaesthetic and fewer staff resources needed, because the procedure is done while the patient is awake and under local anaesthesia.
· Faster recovery time with less nasal bleeding and a shorter duration of pain medication (1.7 v 5 days)
· Improved patient comfort and tolerance compared with other balloon technologies because XprESS allows more control of device placement.
· Easier to use than other balloon technologies, because XprESS is based on a sinus seeker and no guidewire is needed.
· More accurate cannulation of the maximally ostium
· Reduction in theatre time compared with FESS.
· Reduction in length of stay in hospital.
· Reduction in duration of prescription pain medication
· Reduction in postoperative nasal bleeding visits
· Reduction in hospital readmissions
· Potentially fewer patients waiting 18 weeks or longer for ear, nose and throat (ENT) surgery.
· Less debridement required 0.2 v 1.0.
· Cost Savings will be dependent upon several factors and as a result of the shift of treatment from the operating theatre to an outpatient setting:
· XprESS device cost
· Surgical confidence (clinician training and experience)
· Procedure time
· Proportion of procedures undertaken in an outpatient setting using local anaesthetic
· Proportion of procedures undertaken in an operating theatre using a general anaesthetic

[bookmark: _Toc161214014]GIRFT ENT Recommended Approach to XprESS
Due to low patient cohorts GIRFT ENT expressed that there are risks associated with maintaining skill levels to perform the procedure safely, therefore XprESS should be performed by experienced Rhinologists. Regional hubs should be considered as this would create increased numbers of applicable patients improving the ability to retain the skills to perform the surgery. 

[bookmark: _Toc161133676][bookmark: _Toc161214015]Adoption and spread planning
Use the adoption and spread template below to define the key activities to help plan the adoption and spread of the technology. 
[image: ]

	Understand Context 

	Raise Awareness 
	Support Implementation 
	Understand Barriers 
	Share Learning 

	Map local stakeholders across system 
	Use national comms resources to engage ICS stakeholders through existing comms channels 

	Working closely with supplier to share implementation resources (business cases, budget impact models, etc) 
	Speak to key stakeholders to understand barriers and issues surrounding technology adoption 
	Share learning and stories with national stakeholders 

	Use Greenhalgh questions to structure approach and build understanding of local pathways 


	Meet with ICS clinical and commissioning stakeholders 
	Share this toolkit with key stakeholders 
	Escalate individual examples of non-compliance using the AAC/HIN Escalation Template 
	Gather and share local clinical audit or evaluation data and/or reports with national teams 


Figure above and language adapted from the Health Innovation South West’s  ‘Framework for Spread’, based on the Billions Institute’s Model for Unleashing

[bookmark: _Toc161214016]Product Uptake Data
XprESS product uptake data is available from the Health Innovation Network product lead. This information will highlight Trusts where there has been an uptake in using XprESS enabling the targeting of low uptake regions and learning from regions that have adopted it successfully. 

[bookmark: _Toc161214017]NICE - UK Prevalence of Sinusitis
Information is limited on the UK prevalence of sinusitis, although a community-based survey estimated that 25% of the population studied were likely to have sinusitis based on paranasal morbidity scores [Sami et al, 2018].
https://cks.nice.org.uk/topics/sinusitis/background-information/prevalence/ 

[bookmark: _Toc161214018]Prevalence of Chronic Sinusitis
Further information about the prevalence of sinusitis and protected characteristics can be found in the Health Innovation East Midlands Equality Impact Analysis. Chronic sinusitis affects 1 in 10 UK adults (ENT UK and Royal College of Surgeons, 2016). The prevalence of chronic/acute rhinosinusitis increases with age and sex (female). In addition, people with the following conditions are at greater risk of developing chronic rhinosinusitis:   
· Asthma
· Allergic rhinitis 
· Anatomical variation or mechanical obstruction (for example, deviated nasal septum, nasal polyps, trauma, foreign body)
· Seasonal variation (more likely to occur in the early months of the year)
· Impaired ciliary motility (for example, cystic fibrosis)
· Aspirin sensitivity — there is an association between aspirin sensitivity and chronic sinusitis with nasal polyps.
· Immunocompromise — dysfunction of the immune system can be associated with chronic sinusitis.
· Genetic factors — chronic sinusitis without nasal polyps can run in families although no genetic abnormality linked to chronic sinusitis has been identified.
· Cigarette smoking — chronic sinusitis is more common in people who smoke.
· Latrogenic factors — sinus surgery can result in an increased risk of persistent sinus infection. 
(Foden et al, 2013; Aring and Chan, 2016; Rosenfeld, 2016)
https://pubmed.ncbi.nlm.nih.gov/22487286/ 
[bookmark: _Toc161214019]Understanding Local Prevalence 
Using HES data and the NICE resource and impact assessment tool to understand numbers of FESS procedures and therefore the patient numbers accessing FESS (in secondary care).
To understand the impact of adoption it is useful to understand the numbers of current FESS procedures being undertaken in a region. This will highlight which providers undertake the majority of these procedures and also show if there are any significant geographical gaps in service provision. 
Knowing the number of FESS procedures will allow you to able to use NICE’s  resource and impact tool more accurately (found in section 4). The tool allows you to input your local population numbers and make adjustments to the percentage of procedures from a given population to reflect a given locality. This adjustment will then reflect in the costs & resources released back to the provider if the devices are adopted at the percentages recommended by NICE.

[bookmark: _Toc161214020]Hospital Episode Statistics (HES) Data 
Data coding will vary across Trusts and so any data request will require some assumptions to be made. Advice can be sought from the relevant clinical coding team, however, without guidance from each clinical domain it will have limitations:
· Some procedures will be missed by the coding algorithms used
· Different coding will likely be used in different Trusts
· No validation of the coding algorithms are planned against case notes
· Some of the procedures done will NOT be able to be replaced with the new technology due to clinical reasons
· Some of the procedures may already be using some of the new technology within some Trusts
Recommendation: Once you start working with providers re-review your data analysis with local data as this will be much more accurate.

[bookmark: _Toc161214021]Clinical codes 
OPCS-4 is used to classify interventions and surgical procedures, while ICD-10 is used to classify diseases and other health conditions. Once the information is coded using these nationally mandated classifications, it is then used in an aggregated, non-identifiable form, to allow for statistical and epidemiological analysis, reimbursement of hospitals and planning of health and care services, this includes Hospital Episode Statistics (HES data In England).
For details on OPCS codes: https://classbrowser.nhs.uk/#/book/OPCS-4.10/volume1-cover.html
	OPCS-4/ HES
	Nasal Sinus Procedure

	E13 /Y76.1
	Other operations on maxillary antrum - Functional endoscopic sinus surgery

	E14 /Y76.1
	Operations on frontal sinus - Functional endoscopic sinus surgery

	E15 /Y76.1
	Operations on sphenoid sinus - Functional endoscopic sinus surgery

	E16 /Y76.1
	Other operations on frontal sinus - Functional endoscopic sinus surgery

	E17 /Y76.1
	Operations on unspecified nasal sinus - Functional endoscopic sinus surgery

	Y40.3 
	Balloon dilation of Organ



The following codes are related to the NHS payment Schedule, NICE modelling use the HRG codes from 19/20 in their Resource Impact Tool. 
	HRG codes
	Procedure for reimbursement on the Tariff
	Outpatient 
procedure (£) for 23/24
	Combined day 
case /ordinary 
elective spell (£) 23/24

	CA27Z
	Major Sinus Procedures
	-
	2,313

	CA28Z
	Intermediate Sinus Procedures
	-
	2,009

	CA29Z
	Minor Sinus Procedures
	154
	1,643


	
[bookmark: Business_Case_Development][bookmark: _Toc131170814][bookmark: _Toc134773852][bookmark: _Toc161214022]Business case development
[bookmark: _Toc134773853][bookmark: _Toc161214023]Business Case Guide


Double click image to access pdf
Stryker’s (the product supplier) “case for change” dossier provides comprehensive information to enable more specific and in-depth conversations with key decision makers, and as a starting point to show proof of health, economic and patient benefit of implementing the XprESS multi sinus dilation system.  It is intended to be used to support business case development.

[bookmark: _Toc161214024][bookmark: _Toc134773855]NICE Resource Impact Tool 
https://www.nice.org.uk/guidance/mtg30/resources
Please note: the resource & impact assessment tools includes a 70% increase in use of XprESS whereas the NICE guidance documents recommends providers aim for 80%. However, the assumption of 80% relates to those adults who require surgery and an assumption that the majority of patients presenting to secondary care are non-complex, but in a study Jenks, (2017) states that "Up to two-thirds of patients presenting to secondary case with CS (chronic sinusitis have nasal polyps (so only 30% are non-polyp and therefore non-complex)”
Recommendation: To enable you to model correctly, ask local clinicians for their experiences of the proportion of complex and non-complex presentations referred to them in secondary care. 
Please note costs are also based on 2020 product rates and not current market rates (details of which can be found in the FAQ section). 
Simplified (amended) NICE Impact Tool
Health Innovation East Midlands have amended the resource impact tool to allow you to input known patient cohort numbers rather than using population health figures based on geographical areas. If you would like support in using this please contact Sophie Mason (Sophie.mason@nottingham.ac.uk).



[bookmark: _Toc161214025][bookmark: _Toc134773854]Setting up the awake treatment room – Equipment & Costs 
· Mini-FESS instrument set, including a smaller version of the FESS tray, used in theatre at approximately £6,000 + VAT 
· Set of 3 low profile sinuscopes compatible with any stack system (0-degree, 45 degree and 70 degree) at approximately £11,000 + VAT
· Dentist style chair, cost dependent on requirements, style etc.

[bookmark: _Toc134773856][bookmark: _Toc161214026]Stryker’s Budget Impact Model
Stryker have developed a Budget Impact Model (BIM), which they can utilise with the clinical teams to estimate the cost-savings from switching a proportion of the current provision of surgeries with FESS to XprESS from a selected NHS hospital perspective.
Key points:
· Uses the same model structure as a model submitted to the NICE
· Simulates cost-savings from a hospital perspective by populating the model using historical NHS data and allowing the user to modify these
· Applies user-modifiable assumption for the current number of surgeries with FESS and XprESS and estimates the potential cost-savings of switching a proportion of surgeries to XprESS

[bookmark: _Toc134773857][bookmark: _Toc161214027]Stryker’s Business Case Development Approach
To ensure data modelling accuracy, please contact the relevant regional Stryker sales manager (see section 11 Stryker Contact Details) for a demonstration of the BIM and support for the development of the business case.

[bookmark: _Toc161214028]Case Studies
[bookmark: _Hlk89789218]A patient case study: Kevin, aged 75, from London whose sinus blockage had caused repeated headaches was cleared by the XprESS multi sinus dilation system treatment leaving him free of pain and able to get on with life again. Read more here: 



Further patient and clinician case studies are being developed.
[bookmark: _Toc161214029]Q&A – Mr Jonathan Joseph
Mr Jonathan Joseph, Consultant ENT/Head and Neck/Facial Plastic Surgeon, Royal National Throat, Nose and Ear Hospital at University College London Hospitals NHS Foundation trust offers XprESS as a treatment option for applicable patients. He has provided his view of using XprESS and the current ENT patient pathway:
What does your local patient pathway look like between your ENT department at University College London Hospitals and primary care in accessing XprESS?
Currently, patients are referred to our outpatient clinic when initial treatment for chronic rhinosinusitis has failed to improve symptoms. The ENT specialist will then usually begin more intensive medical treatment and consider further investigations such as allergy testing, blood tests, endoscopy and CT scanning. For those patients in whom symptoms persist, we will consider surgical treatment. I will assess the severity of their disease using a combination of symptom score, endoscopic evaluation of the nose and CT scanning. For those who have mild or moderate chronic rhinosinusitis without nasal polyps, they will be offered XprESS balloon dilation of the sinuses under local anaesthetic or light sedation. This will often be associated with more traditional endoscopic sinus surgery at the same time. I will expand more on this in question 6.  
We are working more actively with community-based ENT clinics often run by GPs with specialist interest in ENT. They are able to do a lot of the initial investigation and treatment of these patients. The plan is to create a protocol whereby these clinicians can refer directly for XprESS balloon dilation. This would be a much more efficient process as long as standards are maintained. 
How many patients annually are treated with XprESS?  Has this changed over the years and why?
I am treating about 25 patients per year with XprESS. This number is increasing through a combination of clinician awareness of this as a treatment option and surgical ability to manage a wider range of patients using the XprESS.
Will those patients treated with XprESS ever require a FESS later?
Some patients do require a FESS later and I always make it clear that in some cases the sinus disease cannot be fully treated with the XprESS. An example is a patient with a blocked maxillary sinus which looked appropriate for treatment with XprESS. However, during the procedure there was fungal material contained within the sinus and it was not possible to remove all of the disease by this method. Subsequent traditional FESS under general anaesthetic successfully treated the problem.
How did you find the transition of performing XprESS in an awake setting and what patient benefits were derived?
It is more challenging to perform this procedure in the awake setting. The surgery needs to be much more accurate with little margin for error. An understanding of the nerve supply to the nose and sinuses is essential so that effective local anaesthetic can be delivered. I have developed my own protocol for preparing the patient and administering the local anaesthetic. There has been a learning curve for both myself as the surgeon and the nursing staff who assist me. 
However, patient experience has remained high and it is rewarding to see the positive effect this treatment has on patients. The minimally invasive approach is much faster and requires only a brief recovery period. Patients can return to normal activity within a few days of the procedure.
What challenges & successes have you found with awake surgery in ENT more broadly?
Awake surgery still only makes up a very small proportion of the total number of operations in ENT. However, it is gaining a lot more interest and I have taken part in a number of debates and presentations at international meetings to discuss this method of treating patients. 
Specifically in sinus surgery, I will often use a combination of traditional FESS techniques along with the balloon to achieve the best results. 
One of the most effective procedures is nasal Polypectomy using a microdebrider. Many patients have undergone this operation a number of times previously so they are grateful to have it done in the awake setting. It can be just as effective as when using general anaesthetic while being much less invasive to the patient. 
The other common procedure I carry out in awake patients is turbinate reduction. I generally use either Coblation or radiofrequency techniques. It is an ideal procedure with which to learn awake techniques as it is relatively straightforward to perform and does not take long. Anaesthetising the inferior turbinates is simple to achieve. Most patients benefit significantly following this procedure but many will require it to be repeated due to recurrence of the problem. 
My Laryngology colleagues are building their awake surgery repertoire to include vocal cord injections and laser ablation of vocal cord lesions. 
The head and neck cancer team perform many of their biopsies in the awake setting which facilitates much faster access to having the procedure done. Many of these patients have co-morbidities so avoiding a general anaesthetic is safer. 
Within otology, we have had great success in performing insertion of bone anchored hearing aids under local anaesthetic. The team have progressed from carrying out 2 such procedures in a morning to being able to complete 3 or sometimes 4.
[bookmark: _Do_you_have]  Do you have any patients’ perspectives or generally how the find the recovery post procedure?
Patients will always be able to leave the clinic within an hour of the procedure finishing. Some are able to go back to work the following day while others need to rest for 3-4 days. Some patients are nervous about having the surgery while awake. Also, I am expecting the procedure to be more complex in certain cases. In these situations, I will offer the patient light conscious sedation to relax them and ensure that the procedure can happen more smoothly.

[bookmark: _Toc161214030]Implementation and measurement
[bookmark: _Patient_Pathway][bookmark: _Toc161214031]Patient Pathway
The patient pathway is varied and referral to surgery is frequently much longer than the recommended three months. Clinicians are uncertain about best management of patients with CRS in both primary and secondary care and practice is varied. GIRFT ENT have recently (June 2023) published a sinus surgery pathway which can be accessed on their Futures NHS site:
https://future.nhs.uk/GIRFTNational/view?objectID=30992560 
Patient waits on the current surgical pathways are long, with ENT having the second lowest percentage of treatment within 18 weeks.
https://www.england.nhs.uk/statistics/statistical-work-areas/rtt-waiting-times/rtt-data-2020-21/#Mar21 

[bookmark: _Toc161214032]Proposed Clinical Pathway for XprESS
For patients to benefit from XprESS an expedited patient pathway may be required, so that those suitable for balloon sinuplasty in an awake setting can access the procedure before their symptoms become too complex and develop polyps.
[bookmark: _Toc161214033][image: A picture containing text, screenshot, circle, diagram

Description automatically generated]Transition to awake surgery – what is needed?
These six steps are helpful considerations in trialling awake surgery under local anaesthesia in sinusitis patients. These steps were discussed as part of a Stryker ENT webinar and virtual training from Dr Baptista (Spain) and Dr Furtado (Portugal) where they talk about their journey from doing all procedures in the OR under general anaesthesia to doing the majority of their cases under local anaesthesia. They are a recommendation and a tool to support making that transition to awake surgery. 
Stryker ENT webinar: Procedures under local anaesthesia in ENT
Step 1. Anaesthesia 
Please refer to the Local Anaesthesia Protocol for sinusitis that Stryker provides in this toolkit under ‘Educational toolkit’. These anaesthesia regimens were implemented by otolaryngologists while performing office procedures with the XprESS multi sinus dilation system among others. Further training can be obtained from the Stryker representative. Stryker does not recommend a specific anaesthesia regimen to be used when using XprESS. Be sure to take into consideration allergies, contraindications, and approved labelling for medication.
In the virtual training (webinar link above) Dr. Furtado will also discuss and demonstrate how to apply local anaesthesia. Many tips are discussed.
Step 2. Patient
Choose the right patient. Patients’ suitability is individually specific and should only be judged after completing a full patient history and assessment and considering all risks. Risks specific to individuals should be recorded and evaluated. Good candidates for awake surgery include patients:
· with a good understanding and willingness to have awake surgery 
· who require a procedure suitable for awake surgery 
· with mild or moderate disease
Step 3. Surgeon profile
Ensure that you as a surgeon are relaxed. Your behaviour and stress-level will influence the patient well-being while undergoing the procedure in the awake state. Training of the procedure using a cadaver is an essential part in getting confident. Then trial the procedure in the OR under general anaesthesia first before moving to awake surgery. 
Step 4. Anatomy
Assessment of the endoscopic and the CT scan as usual. Does the patient have a favourable anatomy?
Step 5. Technology
Ensure you and your nursing staff are trained in using the XprESS multi-sinus balloon dilation system. Stryker can provide this device-training.
Other instruments or equipment you need to consider are shown in the table below.
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Step 6. Surgical skills
Excellence in applying local anaesthesia and the utilisation of the XprESS device will come with training and experience. Learn from other experts in the field. Stryker can set up peer-to-peer education and organises cadaver training in the UK. 

[bookmark: _Toc161214034]Measurements & Evaluation
The following table provides a number of examples of measuring the success of implementation, this list is not exhaustive but provides a short guide for thinking through how you may want to demonstrate impact of introducing a technology to the trust:
	Benefit
	Measure
	Data source
	Assumption

	Uptake as expected
	Expected procedure numbers outlined in business case against numbers who received treatment                                                   
	Secondary uses services (SUS)
Hospital Episode Statistics (HES)
Patient level Information & costing system (PLICs)
	Clinical coding can differentiate between old & new procedures

	Patients accessing treatment
	Post adoption treatment rates reviewed on a regular basis
	HES
PLICS
	That patients are informed of the choice & that they are referred to consultant before they are complex

	Patients – clinical benefits
	Re-admission
Recovery rate
	SUS/HES/PLICs
Post-op survey
	capability to follow patients journey                    Ability/ capacity to follow up with patient

	Cost savings
	Expected saving over 3 years as reported by NICE’s resource impact tool against actual savings
	NICE resource impact tool

PLICs
	Ability to differentiate procedure types in clinical coding.




[bookmark: _Toc161214035]Stryker’s Education toolkit
Please find below the most relevant links and content to education and training resources. 
[bookmark: _Toc161214036]Stryker Website Product page of the XprESS Multi Sinus Dilation System
https://www.stryker.com/gb/en/ent/products/xpress.html  

[bookmark: _Toc161214037]Stryker XprESS Multi Sinus Dilation System Procedure Brochure
This document is currently in development and will be available soon 

[bookmark: _Toc161214038]Clinical Demonstration Videos
· Dr Wells Frontal Access
· Maxillary Tip Down – Technique Video
· Sphenoid Sinus - Video

[bookmark: _Toc161214039]Stryker Local Anaesthesia Protocols 
Double click image to access pdf



[bookmark: _Toc161214040]Stryker Training 
Stryker ENT provides training to ENT surgeons on request and at scheduled events throughout the year. For dates, please refer to the Stryker ENT website or a Stryker representative. There is no cost for the product training provided for the safe and effective use of the XprESS balloon.
Stryker can provide this training in the following forms: 
· 1:1 training with a head model, demo balloon and endoscope at a location of the clinicians choosing
· Cadaver training generally held at one of two sites in England
· Videos and tutorials
· Peer to peer visits
· Peer to peer webinars and discussions

[bookmark: _Toc161214041]Chronic Sinusitis Patient Brochure 



Double click image to access pdf

[bookmark: _Toc161214042]XprESS LoProfile Product Brochure 


Double click image to access pdf

[bookmark: _Toc131170815][bookmark: _Toc134773858][bookmark: _Toc161214043]Supporting policies
[bookmark: _Toc134773859][bookmark: _Toc161214044]NICE Guidance - XprESS multi sinus dilation system for treating chronic sinusitis
https://www.nice.org.uk/guidance/mtg30 
In December 2016, the National Institute for Health and Clinical Excellence (NICE) in the UK published a positive guidance for the XprESS multi sinus dilation system. Their review concluded that adoption of balloon sinus dilation with XprESS for treatment of uncomplicated chronic rhinosinusitis after medical therapy failed was supported by the clinical evidence. In their recommendation they state: 
“Treatment with XprESS leads to a rapid and sustained improvement in chronic symptoms, fewer acute episodes and improved quality of life which is comparable to functional endoscopic sinus surgery (FESS).” 
Furthermore, regarding the economics of balloon dilation, their recommendation stated that:
 “XprESS is cost-saving compared with FESS when treatment is done using local anaesthetic in an outpatient setting.”

[bookmark: _Toc134773860][bookmark: _Toc161214045]NICE Evidence Review
https://www.nice.org.uk/guidance/mtg30/evidence/review-decision-july-2020-pdf-8781132205  

[bookmark: _Toc134773861][bookmark: _Toc161214046]Stryker news – XprESS NICE recommended 

 
Double click image to access pdf

[bookmark: _Toc134773862][bookmark: _Toc161214047]NICE guidance - Balloon catheter dilation of paranasal sinus ostia for chronic sinusitis
https://www.nice.org.uk/guidance/ipg273 

[bookmark: _Toc134773863][bookmark: _Toc161214048]GIRFT - National Report on ENT Surgery 
[bookmark: Supporting_Evidence]https://www.gettingitrightfirsttime.co.uk/increase-in-day-case-surgery-would-improve-care-for-ear-nose-and-throat-patients/ 

[bookmark: _Toc161214049]NetZero – Reducing carbon emissions
The ‘Delivering a NetZero National Health Service’ paper published July 2022 states: 
“Anaesthetic gases used in surgery, such as desflurane, have a particularly high carbon footprint, with the emissions from one bottle equivalent to those from burning 440 kg of coal. However, low carbon alternatives exist, and are clinically appropriate in a wide variety of settings. Engagement with anaesthetists has seen a significant cut in some anaesthetic gas use since 2018, with monthly volumes of some volatiles falling by nearly 50%, saving 17 ktCO2e per year. With further clinical engagement, it could be feasible to reduce the use of desflurane to as little as 5% by volume, saving a further 23 ktCO2e per year.”  
The Desflurane Reduction Project managed by the Centre for Sustainable Healthcare states: Anaesthesia as a speciality contributes up to 2% of the NHS carbon footprint or 5% of an acute hospital’s carbon footprint. The predominant source of this footprint is from anaesthetic gases, used during traditional general anaesthesia. The most harmful of these include Nitrous Oxide and Desflurane. A number of clinicians continue to use Desflurane, arguing that it is clinically superior to other commonly available anaesthetic agents in some situations. National usage of Desflurane can be monitored through the Model Health System tool. 
There are tools for use to help you calculate the reduced emissions associated to moving from in-patient to day case procedures:
https://future.nhs.uk/NetworkEnvironmentSustainability/groupHome 
Figures for elective in-patients stay (619kg Carbon per unit (kgCO2e)) vs day case (124kg Carbon per unit (kgCO2e))

NICE guidelines state use of the XprESS Multi-sinus Dilation device can be done in an outpatient setting using local anaesthetic where appropriate, whereas the current FESS procedure is routinely done under general anaesthesia. This change will help to reduce carbon emissions, as explained by the expert opinion below:
BMJ: “The evidence suggests that regional anaesthesia provides more effective pain relief, has fewer unpleasant side effects than general anaesthesia, shortens hospital stay, and may be preferred by patients, say the authors.
But it may also have an important environmental role that is “truly global in nature,” they add.
Unlike general anaesthesia, it doesn’t use volatile halogenated agents, such as desflurane, or nitrous oxide. These greenhouse gases, which can be retained in the atmosphere for up to 114 years, damage the earth’s ozone layer, increasing the risk of global warming and climate change.” (BMJ, 2020)
Further References to support the environmental sustainability benefits:
Inhalation anaesthetics are used in rhinological surgery, as described in the Anaesthesia for rhinological surgery paper written by I. Murdoch, P. Surda and N. Nguyen-Lu.
Remifentanil, combined with propofol or inhalational agents, is often considered first choice in anaesthesia for rhinological surgery. It reduces HR and MAP independently, dampening haemodynamic responses to surgical stimuli, can be titrated rapidly, and reduces the need for additional antihypertensive medication. It also has a short context-sensitive half-time and produces a fast postoperative recovery. (Murdoch et al, 2021)
Atmospheric science, anaesthesia, and the environment Matt Campbell, FRCA JM, J. M. Tom Pierce, FRCP FRCA FFICM BJA Education, Volume 15, Issue 4, August 2015, Pages 173–179. In this article the authors describe the atmospheric science behind global warming including the specific role of anaesthetic agents and anaesthesia practice.
Key points
• The inhalation anaesthetic agents sevoflurane isoflurane and desflurane have global warming potentials 2-3 orders of magnitude higher than CO2
• Nitrous oxide contributes significantly to global warming and ozone depletion
• 5% of the carbon footprint (CO2e) of the NHS is attributable to exhaled anaesthetic agents
• Most medical nitrous oxide liberation originates from Entonox use, including maternity use
• Reducing the environmental impact of anaesthesia, can be achieved through behaviour change
[bookmark: _Toc131170816][bookmark: _Toc134773864][bookmark: _Toc161214050]Supporting evidence
The clinical evidence for XprESS comes from published articles from:
· 2 meta-analyses
· 7 prospective, randomised, controlled trials (RCTs)
· 1 prospective, multicenter, nonrandomised, comparative study
· 8 prospective, multicenter, single-arm clinical studies
Follow-up in these studies ranged from 1 month to 2 years. The 2 meta-analyses and the REMODEL RCT provide the highest level of evidence for balloon sinus dilation compared with traditional sinus surgery (FESS).
The meta-analyses and the final long-term (1-2 year) results from the REMODEL RCT demonstrate that balloon sinus dilation improves net health outcomes long-term and is as beneficial as, or better than, the established alternative of FESS.
The final REMODEL results are consistent with results of previously published studies, thus validating the body of clinical evidence of studies on balloon dilation for the treatment of CRS. 

[bookmark: _Toc134773865][bookmark: _Toc161214051]REMODEL larger cohort with long-term outcomes and meta-analysis of standalone balloon dilation studies
https://pubmed.ncbi.nlm.nih.gov/26228589/
The publication from Chandra et al provides the final results from the REMODEL full-study cohorts and perform meta-analyses of standalone balloon sinus dilation studies, exploring long-term outcomes in a large patient sample. The final results from the REMODEL extended out to 2 years from initial treatment where results are consistent with 6-month and 12-month timelines.
The below ‘Clinical Outcomes’ document gives a 2-page top-level overview of the clinical outcomes of the META analyses including the long-term results from the REMODEL RCT.


Double click image to access pdf

[bookmark: _Toc134773866][bookmark: _Toc161214052]Awake Rhinology Surgery in Response to the COVID-19 Pandemic in Europe
https://www.karger.com/Article/FullText/517155
The aim of this paper is to set out recommendations from an international panel of rhinologists drawn from many countries who are all experienced in safety measures and good practice in undertaking awake surgery in ENT.
These recommendations are intended to support European rhinologists and hospital managers to better utilise awake surgery capacity for rhinology during the recovery phase in the wake of the COVID-19 pandemic and these recommendations are also relevant beyond the COVID-19 pandemic.
Awake surgery was identified as a key area of need and a topic guide was used to capture panel insights on the following: 
1. Advantages (both to patients and healthcare) of awake surgery during the COVID-19 recovery process 
2. Recommendations on ‘best practice’ for awake surgery during the COVID-19 recovery process, focusing on; 
a. Ideal patient and surgical procedure selection
b. Patient consent with COVID-19
c. Procedural room and standard operating procedures (SOP) for awake surgery
d. COVID-19 infection prevention control (IPC) measures, AGP risk, and PPE
e. Best practice workflow management
f. Teaching and training 
The panel also considered available industry equipment for ENT surgeons engaging in surgery under local anaesthesia.

[bookmark: _Toc134773867][bookmark: _Toc161214053]4-year outcomes and effectiveness of balloon sinuplasty for the treatment of CRS with and without nasal polyps
https://pubmed.ncbi.nlm.nih.gov/33202329/
Aim: The aim of this study by Castro et al, was to evaluate the 4-year outcomes and effectiveness of balloon sinuplasty in the treatment of chronic rhinosinusitis (CRS). Data was collected from 82 patients with chronic rhinosinusitis without nasal polyps (CRSsNP) and from 28 patients with nasal polyps (CRSwNP). 
Results: Local anaesthesia procedures were performed in 45.5% of the patients. Significant improvements were recorded at all time points in the patient's symptom score, nasal endoscopy scores and imaging scores.
Conclusion: Balloon sinuplasty appears to be safe and effective for the treatment of CRS with great long-term outcomes.

[bookmark: _Toc161214054][bookmark: _Toc134773846]Treatment of Chronic Rhinosinusitis (CRS) – a review of current academic literature 
[bookmark: _Toc134773847]Chronic rhinosinusitis: a qualitative study of patient views and experiences of current management in primary and secondary care paper (Vennik et al, 2019)  


 [Patients views expressed in this paper cite] secondary care consultations can appear rushed, and patients would like specialists to take a more ‘holistic’ approach to their management. Surgery is often considered a temporary solution, appropriate when medical options have been explored.
Participants with nasal polyps described a good understanding of what surgery was trying to achieve; however, participants without polyps were less likely to understand the purpose of sinus surgery.
Patients in this study also described depression and anxiety associated with their sinonasal symptoms and the impact on their daily lives.

Antibiotic usage in chronic rhinosinusitis: analysis of national primary care electronic health records* (Hopkins et al, 2019) 


Chronic Rhinosinusitis (CRS) is not thought to have a primarily infectious aetiology; instead CRS is largely characterised by mucosal inflammation. Systemic antibiotics, therefore, probably have little role as antimicrobials in CRS management, with the exception of treating some acute exacerbations; NICE guidelines recommend withholding antibiotics in the majority of cases of uncomplicated ARS. The European Position Paper on Rhinosinusitis and Nasal Polyps (EPOS) published treatment guidelines and a research strategy for CRS, emphasising where limited evidence restricts care (5), but there are currently no NICE guidelines for managing patients with CRS. 
While the majority of patients with a definite diagnosis of CRS did not receive an antibiotic prescription, there remains a high level of repeat antibiotic prescribing; in particular, nearly 1 in 10 patients received more than 5 prescriptions for antibiotics for CRS. Nearly 1 in 2 patients who received a macrolide antibiotic prescription were given a prolonged course of greater than 2 weeks. Use of antibiotics in patients with CRS in primary care appears to be an important potential target for antimicrobial stewardship that has been so far overlooked.
Based on current evidence and guidelines, antibiotics are not routinely recommended for the treatment of CRS, and even in the setting of acute exacerbations, their value remains unclear.

Socioeconomic, comorbidity, lifestyle, and quality of life comparisons between chronic rhinosinusitis phenotypes (Philpot et al, 2021) 

 
Patients with CRSwNP (with polyps) experience higher rates of asthma and lower rates of URTIs; patients with CRSsNP (no polyps) have worse body pain scores. Otherwise, there are no demonstrable significant socioeconomic, comorbidity, lifestyle, or quality of life differences between the two phenotypes.
A case-control study of medical, psychological and socioeconomic factors influencing the severity of Chronic Rhinosinusitis (Philpot et al, 2015) 


Chronic Rhinosinusitis (CRS) is associated with significant impairment in quality of life and with certain medical co-morbidities. In contrast to other common ENT disorders, no socioeconomic differences were found between patients and controls in this study.

[bookmark: _Toc134773849]The burden of revision sinonasal surgery in the UK—data from the Chronic Rhinosinusitis Epidemiology Study (CRES): a cross-sectional study (Philpot et al, 2014) 

 
This study demonstrated that there is a high burden of both primary and revision surgery in patients with CRS, worst in those with AFRS and least in those with CRSsNPs (no polyps). The burden of revision surgery appears unchanged in the decade since the Sinonasal Audit.
It is not clear at this time whether the high revision rates seen in CRSwNPs (with polyps) simply reflect the chronic nature of the condition and the limitations of current medical management, or whether there are operative variables that may be improved in order to reduce the ongoing burden of revision.

[bookmark: _Toc131170817][bookmark: _Toc134773868][bookmark: _Toc161214055]Health inequality considerations
[bookmark: _Toc134773869][bookmark: _Toc161214056]Equalities Impact Assessment (EIA)


Health Innovation East Midlands (previously known as EMAHSN) have completed this EIA for the XprESS multi sinus dilation system and it has been reviewed by their Equalities People Panel. 

[bookmark: _Toc134773870][bookmark: _Toc161214057]NICE Equalities Impact Assessment 
https://www.nice.org.uk/guidance/mtg30/history 
No equality issues were identified.
[bookmark: _Toc161214058]Race
No equality issues were identified regarding race in the NICE equality impact assessment (EIA).
There is no published research in the UK about chronic rhinosinusitis in relation to race and treatment. Furthermore, there are some studies (2012) carried out in the United States, which highlighted that chronic sinusitis was a major health condition for all ethnic minority groups in the US and accounted for sizable hospital visits. 
· 90% of cohort studies did not provide details of race/ethnicity for elective endoscopic sinus surgery. 
· Prospective cohort studies indicated that minority surgical patients accounted for 18%, when compared with the national census estimates at the time (35%).
[bookmark: _Toc134773871][bookmark: _Toc161214059]Awake Surgery Considerations
[bookmark: _Hlk93580726]Before recommending awake surgery, consider the safety and practicalities of performing the procedure under local anaesthetic (LA), including:
· Ensuring local and national COVID-19 guidelines are adhered to ensure the safety of the patient and healthcare professionals.
· The overall procedure time and the patient’s ability to remain comfortable throughout.
· The level of discomfort the procedure will generate and whether this is appropriate for LA.  
· The level of vascular control required and the risk of bleeding. 
· The possible need for judicious use of electrocautery and the suitability of this for awake surgery  
· The surgeon’s ability to effectively communicate with the patient throughout the procedure.
· The surgeon’s confidence to effectively perform the procedure with the patient being awake.
· Patients’ suitability is individually specific and should only be judged after completing a full patient history and assessment and considering all risks. Risks specific to individuals should be recorded and evaluated. Good candidates for awake surgery include patients:
·  mild or moderate disease
Caution should be taken when recommending awake surgery in patients: 
· under 16
· with pregnancy or suspected pregnancy  
· with an inability to participate in an informed consenting process 
· with an inability to communicate clearly
· where there is advanced disease
· with a history of sensitivity or allergy to LA medication
· with unsuitable anatomical features, such as severely deviated septum
· with current or a recent COVID-19 positive result or symptoms 
Special care should be taken when considering patients with high risk of bleeding (such as anticoagulation) or comorbidities. Awake rhinology surgery is sometimes a safer option where patients are at higher risk of bleeding or at a higher risk of complications from a GA, such as, for example obstructive sleep apnea (OSA), chronic obstructive pulmonary disease (COPD) and obesity. 
(Andrews, 2021, Awake Rhinology Surgery in Response to the COVID-19 Pandemic in Europe, ORL J Otorhinolaryngol Relat Spec. 2021 Aug 31 : 1–10)
[bookmark: _Stryker_Contact_Details][bookmark: _Toc131170821][bookmark: _Toc134773893][bookmark: _Toc161214060]Stryker Contact Details 



[bookmark: _Toc131170822][bookmark: _Toc134773894][bookmark: _Toc161214061]FAQs
What is XprESS multi sinus dilation (XprESS) System?
The XprESS multi sinus dilation system (XprESS, Entellus Medical) is a sterile, single-use device for treating chronic sinusitis.

What components make up the XprESS?
The system comprises a balloon-tipped device with a reshapeable end that is inserted through the nose into the maxillary, frontal or sphenoidal sinuses. XprESS also includes an inflation syringe, bending tool and 2 extension lines to provide irrigation.

How does it work?
The balloon is manipulated into the bony sinus outflow tracts (ostia) and inflated with saline. This reshapes and opens the ostia by displacing adjacent bone and paranasal sinus structures allowing the sinuses to drain more effectively.

What will the XprESS multi sinus dilation System replace?
Traditional functional endoscopic sinus surgery (FESS). 

What are the key patient benefits of XprESS multi sinus dilation System over current practice (FESS)?
Comfortable procedure, quick recovery time, limited post-op bleeding and need for pain medication, reduced absenteeism. 

What are the cost benefits?
The study found a potential cost saving when XprESS is used under general anaesthesia and more substantial savings when procedures with XprESS are done under local anaesthesia, compared to the costs of using FESS under general anaesthesia.
Using national pricing estimates, Stryker prepared a functional Business Impact Model.  Please contact your Stryker Representative directly for more information or to explore the Business Impact Model.  

What is the clinical evidence which NICE have used to make their recommendations?
REMODEL - (Cutler et al. 2013, Bikhazi et al. 2014, Chandra at al. 2016)
The XprESS Multi-Sinus Study (Gould et al. 2016)
The XprESS registry (Brodner et al. 2013)
The XprESS Maxillary Pilot Study (Gould et al. 2012)
The RELIEF study (Levine et al. 2013)

NICE Evidence review: https://www.nice.org.uk/guidance/mtg30/evidence/review-decision-july-2020-pdf-8781132205 

Are there any other similar devices on the market?
There are several balloon dilation systems available and commonly used in the US. In the UK market, only Medtronic is marketing a sinus dilation balloon called NuVent.  NuVent is different from XprESS because this device features rigid balloon sinus seekers pre-calibrated for surgical navigation with the Medtronic navigation unit. 
Medtronic - https://www.medtronic.com/us-en/healthcare-professionals/products/ear-nose-throat/balloon-sinus-dilation/nuvent-em-balloon-sinus-dilation-system.html
Do other suppliers sell XprESS multi sinus dilation System?
No

What are the costs of XprESS multi sinus dilation System?
£950 each (excluding VAT)

What training is provided and at what cost?
There is no cost for the product training provided for the safe and effective use of the XprESS balloon. Also, Stryker ENT can provide training in the Local Anaesthesia protocol. Stryker can provide this training in the following forms: 
· 1:1 training with a head model, demo balloon and endoscope at a location of the clinicians choosing
· Cadaver training generally held at one of two sites in England
· Videos and tutorials
· Peer to peer visits
· Peer to peer webinars and discussions
[bookmark: _Toc131170823][bookmark: _Toc134773895][bookmark: _Toc161214062]References
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1. Executive summa

This case for change dossier focuses upon the introduction and
benefits of the adoption of the XprESS ENT dilation system for
treating chronic rhinosinusitis. The intention of the dossier is

to allow for more specific and in-depth conversations with key
decision makers, and as a starting point to show proof of health
economic and patient benefit of implementing the XprESS system.
The area of adoption is ear, nose and throat (ENT) within an out-
patient setting as the procedure can be performed under local
anaesthetic.

Through the adoption of the XprESS system, trusts would benefit
operationally and financially and align with the NICE guidelines
and national recommendations set out in section three.

Rhinosinusitis

Rhinosinusitis, also commonly known as sinusitis and sinus
infection, is defined as inflammation of the nose and paranasal
sinuses. This causes an increase in mucus production and a
reduction in mucus drainage if the inflamed swollen mucosa
blocks the sinus ostia. Symptoms may include fever, pain, and
tenderness over the affected area together with a blocked or
runny nose.!

In acute rhinosinusitis, there is complete resolution of symptoms
within 12 weeks of onset; persistence of symptoms for more

than 12 weeks is categorised as chronic rhinosinusitis.? Acute
rhinosinusitis usually has an infective aetiology. The aetiology of
chronic rhinosinusitis is largely unknown but is likely to be multi-
factorial, with inflammation, infection and obstruction of sinus
ventilation playing a part.!

Chronic rhinosinusitis is a highly prevalent condition affecting
10% of the UK adult population.' It is associated with significant
reduction of quality of life, high health-care utilisation and
significant absenteeism/presenteeism. Diagnosis is made by the
presence of two or more persistent symptoms for at least 12
weeks, one of which should be nasal obstruction and/or nasal
discharge, and/or facial pain/pressure or anosmia.?

Chronic rhinosinusitis is sub-categorised by the presence or
absence of nasal polyps (CRSWNP or CRSsNP respectively).
Treatment entails a trial of maximum medical therapy, with
surgery reserved for recalcitrant cases, after the diagnosis
is confirmed by radiology and after an appropriate trial of
treatment.!

Current evidence suggest that the benefits of surgery are greatest
in patients undergoing surgery at an early stage in their disease;
therefore, once medical therapy has been deemed to have failed
there should be no further delay in referral.! Patients undergoing
surgery within 12 months of onset of symptoms that fail to
respond to maximum medical therapy, achieve significantly better
measured outcomes in terms on improvements in SNOT-22 than
those undergoing surgery at a later stage. Healthcare utilisation
is significantly lower in the first two years following surgery in
patients undergoing surgical intervention compared with those
having surgery at a later stage.?

stryker

Stryker UK, Ltd.

Stryker is one of the world's leading medical technology
companies and is driven to make healthcare better. They offer
innovative products and services in Orthopaedics, Medical and
Surgical, Neurotechnology and Spine that help improve patient
and hospital outcomes.

XprESS ENT dilation system

The XprESS ENT dilation system is a sterile, single-use device for
treating chronic rhinosinusitis. The XprESS system received NICE
medical technologies guidance MTG30 (see section eight) 13th
December 2016.

The XprESS system is a minimally invasive alternative to
functional endoscopic sinus surgery (FESS) offering equivalent
efficacy and minimal acute inflammation while preserving more
sinus tissue and mucosa. This procedure can be performed under
local anaesthetic in an out-patient setting and is clinically proven
to significantly reduce sinusitis symptoms.*

The potential benefits of introducing the XprESS system into the
NHS Trust include:*8

* Operational gains to the Trust

* Increased capacity in theatre

* Reduction in length of stay

* Reduction in risks associated with general anaesthetic

* Fewer staff resources as the procedure is done while the patient
is awake under local anaesthetic

* Reduction in duration of prescription pain medication
* Reduction in postoperative nasal bleeding visits

* Reduction in hospital readmissions

* Potentially reduces the waiting list for ENT surgery

* Increases the efficiency and productivity of the NHS

* Improved patient comfort, outcomes, and experience

* Potential to reduce environmental impact
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Strategic objectives

The table below identifies typical strategic objectives for the Trust and how XprESS aligns with these objectives.

Strategic objectives

Alignment to the XprESS system

Provide safe, effective, caring, and responsive services

Achieve NHS constitutional patient access standards
Lead strategic change within the Trust and beyond

Ensure efficient use of resources

Improves efficiency and safety compared to FESS*
May improve throughput of activity

Consistent with Trust's strategic direction of maximising
resources and providing high quality care

Minimises turnaround times and loss of productivity*

Trust Alignment to the ENT department Alignment to the
objectives XprESS system objectives XprESS system
o . . Optimal management of patients with chronic
Delivering quality excellence for patients v p . . J P v
rhinosinusitis
Delivering change v Improve patient safety and experience v
Delivering financial obligations to the taxpayer v Increase NHS productivity and efficiency v

ENT surgery is characterised by a wide range of treatments and surgical procedures with a significant proportion of out-patient work.
Case mix includes those that can be treated with medication, those that require surgery and those that can be treated with technology.
Surgery ranges from extensive head and neck cancer resection and reconstruction work through to more common procedures, such as
tonsillectomy. ENT surgeons work closely with many other surgical disciplines.

The table below outlines the national recommendations of the GIRFT Ear, Nose and Throat Programme that align to the XprESS system.

Alignment to the

Recommendation XprESS system

NHS improvement
2021/22 objectives

Alignment to the
XprESS system

Day case treatment

Increase the use of day case across ENT. There is

a huge opportunity for more of the national ENT

caseload to be treated on a day case basis if the right v
facilities and expertise can be put in place. Increasing

the use of day case treatment in ENT would benefit

patients as well as ENT units and their trusts.

Procurement

Improve procurement of devices and consumables v
through cost and pricing transparency, aggregation,

and consolidation, and by sharing best practice.

Outcome metrics

Consider including Patient Reported Outcome Metrics v
(PROMs) for ENT surgery in the national PROMs

programme or other established national audit.

Leadership and improvement capabilities v
Quality of service v
Finance and use of resources v
Operational performance v
Strategic change v
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A benefit of using the XprESS system compared to current UK
practice is that it can be done under local anaesthetic in an out-
patient setting therefore helping to reduce the environmental
impact of anaesthesia.

References to support the environmental sustainability
benefits:

Atmospheric science, anaesthesia, and the environment
Matt Campbell, FRCA JM, J. M. Tom Pierce, FRCP FRCA FFICM
BJA Education, Volume 15, Issue 4, August 2015, Pages 173-179.

In this article the authors describe the atmospheric science
behind global warming including the specific role of anaesthetic
agents and anaesthesia practice. The following are the key
points and the whole article can be read here:
doi.org/10.1093/bjaceaccp/mku033

Patients are generally referred late from their general
practitioner (GP) to secondary care after a prolonged period of
medical treatment with antibiotics and/or steroids.!® This results
in patients presenting with more extensive disease prior to
surgery.®

Current treatment options for chronic sinusitis include:*

* Nasal saline irrigation

* Intranasal corticosteroids

» Systemic antibiotics or topical drops

* Functional endoscopic sinus surgery (FESS)

Key points

e The inhalation anaesthetic agents sevoflurane isoflurane
and desflurane have global warming potentials 2-3 orders of
magnitude higher than CO,

* Nitrous oxide contributes significantly to global warming and
ozone depletion

* 5% of the carbon footprint (CO.e) of the NHS is attributable to
exhaled anaesthetic agents

* Most medical nitrous oxide liberation originates from Entonox
use, including maternity use

* Reducing the environmental impact of anaesthesia, can be
achieved through behaviour change

Surgery

One of the most common sinus and nasal surgical procedures is
FESS, which is performed under general anaesthesia associated
with some inpatient stays.® Within this procedure, surgeons
commonly treat the maxillary, ethmoid and frontal sinuses (and
occasionally the sphenoid sinuses), using cold steel instruments
and a microdebrider.

The XprESS device is also used in some of these procedures
making them hybrid procedures. The surgeon may treat the
maxillary, sphenoid and the frontal sinuses with the balloon but
the remaining sinus with traditional techniques under general
anaesthesia.

Issues

* Late referral from GPs with greater disease progression
* Long waiting lists for surgical care

* Removal of structural tissue causes increased post-op
bleeding

* Increased post-op nasal bleeding outpatient visits

¢ Effectiveness of constant use of antibiotics/steroids
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The XprESS ENT dilation system is a CE marked, FDA cleared,
NICE medical technologies guidance approved, sterile, single use
multi-functional device for treating chronic rhinosinusitis under
local anaesthetic in an outpatient setting.

The system comprises a balloon tipped device with a reshapable
end that is inserted through the nose into the maxillary, frontal,
or sphenoidal sinuses.

The XprESS ENT dilation system combines multiple functions in
a single device designed for dilation procedures:

* Balloon dilation
* Seeker

* Confirmation

¢ Suction

e Irrigation

The system also includes an inflation syringe, bending tool and
extension line. The balloon is manipulated into the bony sinus
outflow tracts (ostia) and inflated with saline. This reshapes and
opens the ostia by displacing adjacent bone and paranasal sinus
structures allowing the sinuses to drain more effectively.!!

Sinus balloon dilation remodels the bony sinus outflow tract by displacement of adjacent bone and paranasal sinus
structures, potentially reducing the amount of tissue loss as compared to traditional FESS procedures.®

Frontal sinus

Sphenoid sinus

Versatility

* Malleable tip can be quickly reshaped for the treatment of
frontal, sphenoid or maxillary sinuses

* Multiple balloon sizes are offered to allow for precise
placement and treatment to better meet patient needs

* Compatible with multiple confirmation techniques including
real-time transcutaneous light confirmation and direct
visualisation

Maxillary sinus Eustachian tube

Efficiency
e All-in-one tool streamlines dilation treatments

* Tactile feel provides added confidence for quick and precise
placement

» Efficient procedure

* Simple staff training with easy-to-use products and few
components

e Streamlined inventory management
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The table below outlines the potential key benefits of adopting the XprESS system compared to the traditional FESS procedure for
clinicians, the Trust Business Unit, NHS Trust and patient.

Clinicians

Trust Business Unit

stryker

Trust Patient

The system:*®

High technical success
rates (>95%)

Postoperative debridement
rate is significantly decreased
compared to FESS procedures

Very low complication
rate (approximately 0.1%
compared to FESS >1%)

Cutting down on equipment
required in surgery

Designed to assist physicians
to be able to perform a more
accurate cannulation of the
maxillary ostium

Designed for improved ease
of use compared to functional
endoscopic sinus surgery
(FESS) as procedure does not
require general anaesthesia

Designed for improved ease
of use compared to other
balloon technologies because
the XprESS device is based
on a sinus seeker

Less traumatic than the tools

used in conventional FESS
leading to minimal blood loss*

Feature

Operational gains as the system
has shown: 458

* Reduced recovery time
leading to decreased
hospital length of stay

¢ Reduced procedure time

¢ Increased capacity in main
theatre

* Reduced prescription pain
medication

¢ Reduced postoperative nasal
bleeding visits

* Reduced in hospital
readmissions

¢ Potentially reduced the
waiting list for ENT surgery

Reduced expenditure on
medical/other staff costs as
procedure is done under local
anaesthetic*®

Cost saving procedure
compared with FESS as done
using local anaesthetic in an
outpatient setting*

Complying with NICE
guidance*

Improved patient outcomes
include: *57

¢ Reduction in inherent risks
associated with general
anaesthesia

¢ Low reported complication
rate (0.1%)

¢ Revision rate decreased
compared to FESS (1% vs.
5%)

¢ Significant improvement
from baseline in quality-of-
life scores post treatment;
non inferior to FESS

* Faster discharge and
recovery time

¢ Less nasal bleeding

¢ Decreased duration
of postoperative pain
medication

* Reduced work and activity
impairment

* Low levels of postoperative
debridement required
(0.16/patient)

Achieving strategic objectives
and supports efficiency
initiative savings from NHS
England

Improved patient clinical
outcomes and pathway*>’

Benefit

Malleable tip with bending tool

Ergonomic design

Compatible with multiple confirmation techniques
including real-time transcutaneous light confirmation

Allows for treatment of multiple sinuses with one device

Device design allows for customisation per patient anatomy
while consistently fitting in the hand of the user

Making correct placement and confirmation of the device easy
for the surgeon
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Published 13* December 2016 and renewed in 2020: the
XprESS multi-sinus dilation system for treating chronic
sinusitis (since NICE guidance was published the XprESS
device underwent a name change from that above to
XprESS ENT dilation system)

In medical technologies guidance NICE recommended adopting
the XprESS multi-sinus dilation system (now XprESS ENT
dilation system) for patients with uncomplicated chronic
sinusitis. NICE concluded that the potential for saving time and
money compared to FESS when treatment is done using local
anaesthetic in an outpatient setting bears consideration for
improving outcomes in the treatment of chronic rhinosinusitis
after medical treatment has failed. The XprESS device is the
only balloon dilation system that has received an adoption
recommendation from NICE at the time of writing.

To read the full guidance please visit:
nice.org.uk/guidance/mtg30

The Royal College of Surgeons and ENT UK have proposed the
current patient pathway for Chronic Rhinosinusitis (CRS) seen
on pages eight and 11 under the following link:

rcseng.ac.uk/-/media/files/rcs/standards-and-research/
commissioning/rhinosinusitis-commissioning-guide-for-
republication.pdf

The patient pathway is varied and referral to surgery is
frequently much longer than the recommended three months.!®
Clinicians are uncertain about best management of patients with
CRS in both primary and secondary care and practice is varied.
An integrated care pathway for CRS is needed to improve patient
management and timely referrals.'®

Patient waits on the current surgical pathways are long, with
ENT having the second lowest percentage of treatment within
18 weeks."

Summary

1.1 The case for adopting the XprESS multi-sinus dilation
system for treating uncomplicated chronic sinusitis after
medical treatment has failed is supported by the evidence.
Treatment with the XprESS system leads to a rapid and
sustained improvement in chronic symptoms, fewer acute
episodes and improved quality-of-life which is comparable
to functional endoscopic sinus surgery (FESS).

1.2 The XprESS system should be considered in patients with
uncomplicated chronic sinusitis who do not have severe
nasal polyposis. In these patients, the XprESS system
works as well as FESS, is associated with faster recover
times, and can more often be done under local anaesthetic.

1.3 Cost modelling indicates that the XprESS system is cost
saving compared with FESS when treatment is done using
local anaesthetic in an outpatient setting. The estimated
saving per patient is £3,152, assuming that 80% of
treatments are done this way, FESS takes 60 minutes and
the device cost for the XprESS system is £820. By adopting
this technology, the NHS in England may save around
£7.4 million a year by 2020. Estimated savings are mainly
achieved through the shift of treatment from operating
theatre to outpatient setting.!?

Proposed clinical pathway

Patients to be referred to secondary care earlier as opposed to
being kept on a cycle of extended medical management.

To provide an expedited patient pathway, where those suitable
for balloon sinuplasty may undergo the procedure under local
anaesthetic in an out-patient setting.
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stryker

The main competitor on the market is Medtronic’'s NuVent. The table below compares Stryker’'s XprESS system to NuVent.!®

Key selling points

Stryker’s XprESS system

Medtronic’s NuVent

CRS paediatric approved

Maxillary

Sphenoid

Frontal

Possibility to do under
local anaesthesia (LA)

Light confirmation

Depth marks

Integrated suction/irrigation

One device, multiple sinuses

Image guidance

Malleable tip

Multiple sizes

Air channel (ET dilation)

Atraumatic ball tip

NICE guidelines for NHS

v

v (>2 years)

v (>12 years)

v (>12 years)

v

<

(1 and 2 cm)

<

(optional, Stryker ENT navigation
system compatible)

v (>18 years)

v (>18 years)

v (>18 years)

v

v’ (only 2 cm)

v (mandatory, Fusion compatible)

N/A

Case for change dossier for the adoption of the XprESS ENT dilation system - V8 06/01/22 | 9




http://www.nice.org.uk/guidance/mtg30

http://www.nice.org.uk/guidance/mtg30

https://www.rcseng.ac.uk/-/media/files/rcs/standards-and-research/commissioning/rhinosinusitis-commi

https://www.rcseng.ac.uk/-/media/files/rcs/standards-and-research/commissioning/rhinosinusitis-commi

https://www.rcseng.ac.uk/-/media/files/rcs/standards-and-research/commissioning/rhinosinusitis-commi



Clinical evidence and a clinically based health economic
assessment support the use of standalone or hybrid
balloon sinus dilation for the treatment of medically
refractory CRS or RARS as a cost-effective alternative to
FESS.

A significant amount of data has been collected and published
surrounding use of the XprESS device for sinus dilation. These
can be found below and include: five prospective, multicenter,
single-arm post market studies, one statistically powered,
randomised controlled trial (RCT), and one meta-analysis of
patient level data from Stryker sponsored studies.

These studies provide consistent data documenting that sinus
balloon dilation is safe and results in the following key outcomes
and benefits:

¢ Significant, sustained sinus symptom improvement
e Low debridement rates

* High patency

* Quick recovery

* Low surgical revision rate

¢ Improved health care utilisation

¢ Safe and effective for the treatment of CRS

* Great long-term outcomes

¢ Less postoperative pain

Some of the key publications supporting the safety and efficacy
of balloon dilation in the treatment of CRS are described below:

Long term outcomes of balloon sinuplasty for the
treatment of chronic rhinosinusitis with and without
nasal polyps

Afonso Castro a, Miguel Furtado, Angela Rego, Daniela Serras,
Marisol Placido, Carlos Martins

Objectives

The aim of this study was to evaluate the four year outcomes
and effectiveness of balloon sinuplasty in the treatment of
chronic rhinosinusitis (CRS).

Material and methods

We evaluated the long-term outcomes in terms of symptoms,
nasal endoscopy, and computed tomography of 110 patients with
CRS submitted to balloon sinuplasty in Centro Hospitalar do
Funchal retrospectively. Sinus symptoms were determined by
the Sino-Nasal Outcome Test (SNOT-22), endoscopic examination
determined by Modified Lund Kennedy score (MLK) and
computerised tomography scan of paranasal sinuses (CTPNS)
was evaluated through Lund Mackay scores (LM). Data was
collected from 82 patients with chronic rhinosinusitis without
nasal polyps (CRSsNP) and from 28 patients with nasal polyps
(CRSWNP).

Results

Local anaesthesia procedures were performed in 45.5% of the
patients. First follow up was obtained at two years (median
22.45 + 13.6 months) and at four years (median 44.45 + 14
months) after balloon sinuplasty. The mean baseline SNOT-22
score was of 50.26 = 15.33 for patients with CRSsNP and 52.25
+ 18.06 in CRSsNP patients. Both scores were reduced to 7.00
+ 13.5 and 10.00 + 22.50 at four years follow-up respectively.
Baseline MLK score was 4.90 + 2.12 for patients in CRSsNP
group and 10.00 * 2.00 in the CRSWNP group. Both scores
were reduced to 1.65 = 1.67 and 4.86 * 2.16. The overall mean
average LM CT-PNS score was 8.71 = 4.728 preoperatively for
the CRSsNP and 16.18 = 3.9 in patients with CRSWNP and were
reduced to 1.00 = 1.75 and 8.69 = 4.6 after BSP. SNOT 22, MLK
and LM scores showed consistent improvement over baseline
at all time points until the end of the study (median 44.45 += 14
months). Significant improvements were recorded at all time
points in the patient’s symptom score, nasal endoscopy scores
and imaging scores (P<0.0001).

Conclusion

Balloon sinuplasty appears to be safe and effective for the
treatment of CRS with great long-term outcomes.

REMODEL Larger Cohort with Long-Term Outcomes and
Meta Analysis of Standalone Balloon Dilation Studies
Rakesh K. Chandra, MD; Robert C. Kern, MD; Jeffrey L. Cutler,
MD; Kevin C. Welch, MD; Paul T. Russell, MD.

Objectives/hypothesis

To provide the final results from the REMODEL (randomized
evaluation of maxillary antrostomy versus ostial dilation
efficacy through long-term follow-up) full-study cohorts and
perform meta-analyses of standalone balloon sinus dilation
studies to explore long-term outcomes in a large patient sample.

Study design

Randomised controlled trial and meta-analysis.

Methods

Final outcomes from the REMODEL randomized trial, including
a larger cohort of 135 patients treated with functional
endoscopic sinus surgery (FESS) or in-office balloon dilation,
were evaluated. One hundred thirty patients had 12-month data,
66 had 18-month data, and 25 had 24-month data. In addition,

a meta-analysis evaluated outcomes from six studies including
358 standalone balloon dilation patients with up to 24-months
follow-up.

Results

Outcomes out to two years from the REMODEL full-study cohort
are consistent with six-month and 12-month outcomes. In the
meta-analysis of standalone balloon dilation studies, technical
success is 97.5%, and mean 20-item Sino-Nasal Outcomes Test
scores are significantly and clinically improved at all time points.

10 | Case for change dossier for the adoption of the XprESS ENT dilation system - V8 06/01/22

Conclusions

All outcomes are comparable between FESS and balloon dilation
at all time points from six months to 24 months. Balloon dilation
produces faster recovery, less postoperative pain, and fewer
debridements than FESS. There is significant, durable benefit

in a large series of 358 patients undergoing standalone balloon
dilation.

Prospective, multicenter evaluation of balloon sinus
dilation for treatment of pediatric chronic rhinosinusitis.
Soler ZM, Rosenbloom JS, Skarada D, Gutman M, Hoy MJ,
Nguyen SA.

Objectives

Although balloon sinus dilation is a treatment option for adults
with chronic rhinosinusitis (CRS), there have been few studies

performed in pediatric patients. This study aims to investigate
the safety and efficacy of balloon dilation in children aged two

to 21-years-old.

Methods

This study was designed as a prospective, multicenter, single-
arm investigation. Children (two to 21-years-old) with CRS who
had failed medical management were treated with balloon sinus
dilation and followed to six months post-procedure.

Results

Fifty children were treated at four centers; 33 participants were
two to 12 years old (mean * standard deviation age: 6.6 = 2.2
years) and 17 participants were >12 to 21 years (mean age:

15.7 = 2.5 years). A total of 157 sinus dilations were attempted

Medical technologies guidance (MTG30) published:
13* December 2016.

Model costs

The total cost for a FESS surgery under general anaesthesia
(including equipment costs of £300) was calculated to be £2,894.
The total cost for the XprESS system surgery (including device
costs of £900) was calculated to be £1,884.

The equivalent costs under local anaesthesia were calculated

by applying a ratio of 0.631 to the surgical costs under general
anaesthesia reported in Zilvetti et al., (2009), providing costs for
FESS of £1,936 and for the XprESS system of £1,520. These costs
were also used in the model if the patient had a revision surgery.

The company reported a base case per patient cost of £2,679 for
the XprESS system and £3,981 for FESS, representing an average
saving of £1,302 per patient.

stryker

(98 maxillary, 30 frontal, and 29 sphenoid sinuses) and all were
successful with no complications. Significant improvement in
the Sinus and Nasal Quality of Life Survey (SN-5) was seen for
all children between baseline and six months (4.6 + 1.2 vs. 1.7
+ 0.8; p < 0.0001) and 92% improved by a minimal clinically
important difference (MCID) of 1.0 or more. Those children
aged two to 12 years with standalone balloon dilation also
showed significant SN-5 improvements between baseline and
follow-up (4.5 = 1.0 vs 1.9 = 0.8; p < 0.0001). Multivariate
regression analysis showed no differences or associations of
SN-5 improvement at six months with the presence of allergy,
asthma, or concomitant procedures. For adolescents, overall 22-
item Sino-Nasal Outcome Test (SNOT-22) mean scores were also
significantly improved at six months (42.2 + 19.2 vs 10.4 = 9.7,
p < 0.0001).

Conclusion

Balloon sinus dilation is safe and appears effective for children
with CRS aged two years and older.
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ICD-10 codes

The XprESS system can be used for treatment for multiple
conditions shown in the below ICD-10 codes:

J323  Acute recurrent maxillary sinusitis
J321  Acute recurrent frontal sinusitis

J320 Acute recurrent ethmoidal sinusitis

OPCS codes

Depending on the site treated the use of the device can be
described by the following OPCS codes:

E148  Other specified operations on frontal sinus
Y403 Balloon dilation of organ NOC

E162 Drainage of frontal sinus NEC

Z94 Laterality

E138 Other specified other operations on maxillary antrum
Y403 Balloon dilation of organ NOC

E131 Drainage of maxillary antrum NEC

Z94 Laterality

E158 Vasomotor rhinitis
Y403 Chronic rhinitis
El151 Other seasonal allergic rhinitis

Z94 Other allergic rhinitis

Outright purchase of the solution

Sales in the UK are direct from Stryker UK, and they provide the
following purchasing option.

Product
code Description Quantity Unit price

5 mm x 20 mm
LPLF-105I 5 £950
LoProfile balloon

6 mm x 20 mm
LPLF-106I 5 £950
LoProfile balloon

LPLF-1077  / mX20mm 5 £950
) LoProfile balloon

Prices are exclusive of VAT and delivery charges

HRG codes

The procedures performed on either frontal or sphenoid sinus
will generate HRG CA28Z and the procedure on the maxillary
antrum generates HRG CA29Z. In the case that the procedures
were performed on all sinuses the HRG will shift to CA26Z.
None of the codes are comorbidity sensitive.

As per admitted patient care and outpatient procedure prices
2021/22, the tariffs for the procedures are below:

HRG HRG Elective Non-elective
code name spell tariff (£) spell tariff (£)
Cazgy (ntermediate 1,638 4,647

sinus procedures

Mi .
CA2gz  noTsSmwus 1,388 3,550
procedures

Complex sinus

CA26Z
procedures

2,401 7,866

After sales support

Stryker believes building partnerships can deliver better
outcomes. Our goal is to provide the products, training,
education and support you need to provide the best possible
care for your patients.
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Identified below are the possible levels of risk associated with
adoption of the device.

Patient

The risk is low level due to the procedure being low risk with
proven results. It can prevent the need for more invasive
surgery.

Clinical

The risk is low level as it is a low-risk procedure with proven
results and easy to perform.

Trust staff

The risk is low level as this is not an aerosol generating
procedure.

Financial

The risk is low level. See NICE MTG30 and section 12 of the
case for change dossier for financial cost evidence.

Resource implications for the Trust staff

To implement the technology in the NHS there will need to
be a clinic room for the procedure to take place under local
anaesthetic. Depending on the equipment already present they

may need to purchase: a surgical chair/bed, an endoscopic stack,
portable suction; however, these can be found through sharing

with a different departments/specialties.

stryker

Training and implementation support

Some clinicians may seek product training before performing
awake surgery, but many already have some level of experience
operating with local anaesthesia. Stryker recommends that all
clinicians undergo training on the safe and effective use of the
product before first use.

If the clinician wants to perform sedation, Stryker recommends
that they are properly trained in sedation techniques/
procedures. Clinicians may choose to follow a formalised
training pathway. Please note that Stryker is unable to provide
training on sedation techniques/procedures.

There is no cost for product training provided for the safe and
effective use of the XprESS system. Stryker is able to provide
this training in the following forms:

e 1:1 training with a head model, demo balloon and endoscope
at a location of the clinicians choosing

e Cadaver training generally held at one of two sites in England

* Videos and tutorials

* Peer-to-peer visits

* Peer-to-peer webinars and discussions

Given the benefits described in this case for change dossier there are two options for the Trust that are outlined below for consideration.

Option 1
Do nothing—continue to offer the existing care options.
What could be the impact of not adopting this technology?

* Prolonged hospitalisation

e Increased 18 week waiting list

e Full capacity in main theatre

* Hospital readmissions

* Postoperative outpatient nasal bleeding visits

* Additional expenditure on medical/other staff costs

* Compromised quality of life for patients

* Less efficient and less productive use of NHS resources

Option 2

Adoption— integrate the XprESS system into treatment
pathway for chronic sinusitis

What could be the impact of adopting this technology?368910
* Operational gains for the Trust
¢ Increase NHS productivity and efficiency
¢ Increased capacity in theatre
¢ Reduction in length of stay
¢ Reduction in duration of prescription pain medication
* Reduction in postoperative nasal bleeding visits
* Reduction in hospital readmissions
¢ DPotentially reduces the waiting list for ENT surgery
¢ Free up workforce capacity
¢ Potential to reduce environmental impact
e Improved patient care/treatment optimisation

* Improved patient quality of life
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Value of implementing the XprESS system

NICE recommended adopting the XprESS ENT dilation
system for patients with uncomplicated chronic sinusitis.
NICE concluded that the potential for saving time and

money compared to FESS when treatment is done using local
anaesthetic in an outpatient setting bears consideration for
improving outcomes in the treatment of chronic rhinosinusitis
after medical treatment has failed. The XprESS system is the
only balloon dilation system that has received an adoption
recommendation from NICE at the time of writing for the
following reasons:*°

Ease of use

NICE found the XprESS system to be easier than functional
endoscopic sinus surgery (FESS) as an outpatient procedure,
and it can reduce procedure time.'?

Reduced costs

Potential cost saving when used both under general anaesthesia
and under local anaesthesia, compared to the costs of using
FESS under general anaesthesia.**

Mr. Peter Andrews

Consultant Rhinologist, Facial Plastic and Anterior Skull
Base Surgeon

Royal National Throat Nose and Ear Hospital and National
Hospital of Neurology and Neurosurgery

Mr. Shahz Ahmed
Consultant Rhinologist and Skull Base Surgeon
Clinical Service Lead for ENT

University Hospitals Birmingham NHS Foundation Trust

Earlier treatment

The XprESS system has the potential to treat uncomplicated
chronic rhinosinusitis earlier in the disease progression than is
currently available. This can lead to improvement in quality of
life and clinical outcomes, while reducing surgical waiting lists.

This case for change dossier has shown how the XprESS ENT
dilation system highlights both excellent clinical advantages,
operational and financial gains for the Trust, and an increased
patient experience and improved quality of life.

The case for change dossier provides evidence to show why it is
recommended that option two (section 16) supports the adoption
into to gain
benefits for the clinician, the Trust and the patient as shown in

section seven.

Mr. John De Carpentier
ENT Surgeon and Clinical Director Head & Neck
Lancashire Teaching Hospitals NHS Foundation Trust

Mr. James Barraclough
Consultant Rhinologist, Facial Plastics and ENT Surgeon
Clinical Director for Head and Neck Services

The Royal Wolverhampton NHS Trust

14 | Case for change dossier for the adoption of the XprESS ENT dilation system - V8 06/01/22

Royal College of Surgeons Commissioning Guide 2016.
Rhinosinusitis commissioning guide for REPULICATION.
pdf https://www.rcseng.ac.uk/-/media/files/rcs/standards-
and-research/commissioning/rhinosinusitis-commissioning-
guide-for-republication.pdf.

Fokkens W, Lund VJ, Mullol J et al. European Position
Paper on Rhinosinusitis and Nasal Polyps 2021. Rhinology.
2012; Supp 23:1 - 298.

Hopkins C, Rimmer J, Lund VJ. Does time to endoscopic
sinus surgery impact outcomes in Chronic Rhinosinusitis?
Prospective findings from the National Comparative Auditof
Surgery for Nasal Polyposis and Chronic Rhinosinusitis.
Rhinology. 2015; Mar;53(1):10-7.

www.nice.org.uk/guidance/mtg30.

REMODEL Larger Cohort with Long-Term Outcomes and
Meta-Analysis of Standalone Balloon Dilation Studies.
Rakesh K. Chandra, MD; Robert C. Kern, MD; Jeffrey L.
Cutler, MD; Kevin C. Welch, MD; Paul T. Russell, MD.

Atmospheric science, anaesthesia, and the environment.

Matt Campbell, FRCA JM, J. M. Tom Pierce, FRCP FRCA
FFICM. BJA Education, Volume 15, Issue 4, August 2015,
Pages 173-179.

Long term outcomes of balloon sinuplasty for the treatment
of chronic rhinosinusitis with and without nasal polyps.
Afonso Castro a, Miguel Furtado, Angela Rego, Daniela
Serras, Marisol P1 cido, Carlos Martins.

10.

11.
12.
13.

14.

15.

stryker

XprESS Budget Impact Model.

https://www.gettingitrightfirsttime.co.uk/wp-content/
uploads/2019/10/ENT-Report-Nov19.

https://doi.org/10.1111/coa.12430 The Impact of
Commissioning for Rhinosinusitis in England. Clinical
Otolaryngology. 2015 Dec;40(6):639-645. Soni-Jaiswal A,
Philpott C, Hopkins C.

XprESS Multi Sinus Dilation System Instructions For Use.
https://www.nice.org.uk/guidance/mtg30/resources.

https://bmjopen.bmj.com/content/8/12/e022643
Management strategies for chronic rhinosinusitis: a
qualitative study of GP and ENT specialist views of current
practice in the UK - Jane Vennik, Caroline Eyles, Mike
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Schilder, Jim Boardman.
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XprESS ENT dilation system Indication for Use: To access and treat the maxillary ostia/ethmoid infundibula in patients 2 years and older, and frontal ostia/
recesses and sphenoid sinus ostia in patients 12 years and older using a transnasal approach. The bony sinus outflow tracts are remodeled by balloon displacement of
adjacent bone and paranasal sinus structures.

To dilate the cartilaginous portion of the Eustachian tube for treating persistent Eustachian tube dysfunction in patients 18 years and older using a transnasal
approach.

Please see Instructions for Use (IFU) for a complete listing of warnings, precautions and adverse events.

A physician using XprESS for Eustachian tube dilation must either have: (i) experience with a Eustachian tube balloon dilation device or (ii) undergone cadaver
training on the use of a balloon dilation device for Eustachian tube dilation. If a physician who intends to use XprESS for Eustachian tube dilation does not meet at
least one of these criteria, please contact your Stryker representative to arrange training.

This document is intended solely for the use of healthcare professionals.

A healthcare professional must always rely on his or her own professional clinical judgment when deciding whether to use a particular product when treating a
particular patient. Stryker does not dispense medical advice and recommends that healthcare professionals be trained in the use of any particular product before using it
in surgery.

The information presented is intended to demonstrate the breadth of Stryker product offerings. A healthcare professional must always refer to the package insert,
product label and/or instructions for use, including the instructions for cleaning and sterilisation (if applicable), warnings, precautions and adverse events, before using
any of Stryker’s products.

Products may not be available in all markets because product availability is subject to the regulatory and/or medical practices in individual markets. Please contact your
Stryker representative if you have questions about the availability of Stryker products in your area.

Stryker Corporation or its divisions or other corporate affiliated entities own, use or have applied for the following trademarks or service marks: Stryker and XprESS. All
other trademarks are trademarks of their respective owners or holders.
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Guide

		Guide		-		-		-		-

		-		-		-		-		-

		A resource impact report (PDF document) that provides a summary of the guidance and some background on the assumptions used in the resource impact template is also available on the NICE website. The report also highlights further factors that should be considered when using this template. This has been amended by EMAHSN. 		-		-		-		-

		-		-		-		-		-

		Within this document, cells highlighted in light blue are unlocked to allow users to make adjustments to the model. Column headings for cells that can be amended are also marked as (local input)		-		-		-		-

		All of the amendments to this NICE tool by EMAHSN are highlighted in light green

		-		-		-		-		-

		This is an amendment to the NICE tool to help the MedTech Funding Mandate (MTFM) Programme and enables you to input the number of people you are treating for chronic sinusitis. It also allows the input of people treated with XprESS under general anaesthetic in recognition that some practices may need to continue the procedure under general anaesthetic whilst staff are training in the use of this device. You will be able to input the number and proportions of your patients who are indicated for XprESS under general anaesthetic, XprESS under local anaesthetic and FESS, respectively.

Assumptions have been made to produce this resource impact template, based on national data and the view of clinical experts advising NICE but they may not accurately reflect local circumstances. Therefore, users can input their own assumptions in the light blue cells.

Any number and combination of the assumptions can be changed in columns B-E. Standard NICE assumptions are shown in columns G-J. If no assumptions are made, the standard assumptions will be used. The tables show how the assumptions affect the population and calculates the volume of activity to be used in the resource impact template.

Column L lists references and sources used to inform the resource impact template.		-		-		-		-

		-		-		-		-		-

		The unit costs worksheet allows users to see how the unit costs used in this template have been calculated.		-		-		-		-

		-		-		-		-		-

		The resource impact template worksheet shows the financial impact of the guidance based on the population selected and the assumptions made.
The resource impact over time worksheet Columns C-E show the change in activity from current practice to future practice in year 2, using any local assumptions made. Columns I-J show how this change in activity affects costs. The resource impact for year 2 is shown at the bottom of the table.		-		-		-		-

		-		-		-		-		-

		The resource impact over time worksheet includes (when used) estimates of uptake and resource impact over a number of years.		-		-		-		-

		-		-		-		-		-

		-		-		-		-		-

		The resource impact template was developed using a structured approach. This involved:		-		-		-		-

		• background research into the guidance content, current practice, published information and available data		-		-		-		-

		• gathering expert opinion		-		-		-		-

		• developing a model to estimate the resource impact of implementation		-		-		-		-

		• testing the model, including the assumptions and outcomes		-		-		-		-

		• developing the template and report based on the resource impact model.		-		-		-		-

		-		-		-		-		-

		© NICE 2022. All rights reserved. Subject to Notice of rights.		-		-		-		-







Assumptions input

#'Assumptions%20input'!A1Resource impact template

#'Resource%20impact%20template'!A1Resource impact over time

#'Resource%20impact%20over%20time'!A1Unit costs

#'Unit%20costs'!A1https://www.nice.org.uk/terms-and-conditions

Assumptions input

		XprESS multi-sinus dilation system for treating chronic sinusitis 								-		-		-		-		-		-		-		-

		Assumptions input		-		-		-		-		-		-		-		-		-		-		-

				-		-		-		-		-		-		-		-		-		-		-

		Total number of people treated for chronic sinusitis		120

Author: STEP 1:
Manually input the count of people you want to base your analysis on into cell B4		-		-		-		-		-		-		-		-		-		-

		-				-		-		-		-		-		-		-		-		-		-

				Local assumption 

current practice % of people (local input)		Local assumption 
current practice number of people 
(local input)		Local assumption 


future practice % of people		Local assumption 

future practice number of people				NICE assumption 

current practice % of people		NICE assumption 
                          
 current practice number of people		NICE assumption 

future practice % of people		NICE assumption 

future practice number of people		-		References and data sources

		Total number of people treated for chronic sinusitis				120				120						120				120		-		User input



		Functional endoscopic sinus surgery (FESS)		100.00%		120		90.00%		108				100.00%		120		30.00%		36				Please amend, Illustrative purpose only

		XprESS multi-sinus dilation system		0.00%		0		10.00%		12				0.00%		0		70.00%		84				Please amend, Illustrative purpose only

				100.00%		120		100.00%		120				100.00%		120		100.00%		120



		Re-admissions following functional endoscopic sinus surgery (FESS)		4.10%		5		4.10%		4				4.10%		5		4.10%		1				Current and future practice based on clinical expert opinion

		Revisions following functional endoscopic sinus surgery (FESS)		1.70%		2		1.70%		2				1.70%		2		1.70%		1		-		Current and future practice based on clinical expert opinion



		XprESS multi-sinus dilation system

		XprESS in outpatient setting - local anaesthetic		0.00%		0		50.00%		6				100.00%		0		100.00%		84				Please amend, Illustrative purpose only

		XprESS in operating theatre - general anaesthetic (whilst learning procedure)		0.00%		0		50.00%		6				0.00%		0		0.00%		0				Please amend, Illustrative purpose only



		Re-admissions following functional endoscopic sinus surgery (XprESS)		2.30%		0		2.30%		0				2.30%		0		2.30%		2				Current and future practice based on clinical expert opinion

		Revisions following functional endoscopic sinus surgery (XprESS)		1.40%		0		1.40%		0				1.40%		0		1.40%		1

Author: STEP 2:
Manually input the proportion of people who have been treated with FESS into cell B9. Input the proportion who had readmissions and revisions to FESS in cells B15 and B16, if different from clinical expert opinion stated here.

If the trust has started to use XprESS under local anaesthetic already you can input that into cell B19 and XprESS under general anaesthetic into cell B20* as well as the re-admissions & revisions for XprESS in B22 and B23, if different from the clinical expert opinion stated here.

STEP 3:
Manually input the proportion of people who will be treated with FESS into cell D9, XprESS into cell D10. Then manually input the proportion of XprESS under local anaesthetic in D19 and XprESS under general anaesthetic into cell D20*. 
Input the proportion who may have readmissions and revisions to FESS and XprESS in cells D15 and D16, and D22 and D23, respectively, if different from clinical expert opinion.
*Cells must add up to 100%				Current and future practice based on clinical expert opinion

		-		-		-		-		-		-				-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-



This has been adapted by the EMAHSN to help the MedTech Funding Mandate (MTFM) Programme 
Everything is the NICE tool apart from the rows highlighted in light green
April 2023



Unit costs

		XprESS multi-sinus dilation system for treating chronic sinusitis 				-		-		-

		Unit costs				-		-		-

		-		-		-		-		-

		Functional endoscopic sinus surgery (FESS) - combined day case/ordinary elective major/intermediate procedures		Number of FCEs		Total Costs		Weighted cost		Reference

		Major Sinus Procedures - Elective		617		£2,391,616				HRG - CA27Z Elective cost and activity from 19/20 Reference costs

		Intermediate Sinus Procedures - Elective		1,610		£5,144,036				HRG - CA28Z Elective cost and activity from 19/20 Reference costs

		Major Sinus Procedures - Day Case		1,584		£4,173,459				HRG - CA27Z Day Case cost and activity from 19/20 Reference costs

		Intermediate Sinus Procedures - Day Case		5,375		£12,589,278				HRG - CA28Z Day Case cost and activity from 19/20 Reference costs

		-		9,186		£24,298,388		£2,645.15		-

										-

		Functional endoscopic sinus surgery (FESS) - combined day case/ordinary elective minor procedures - revision cost		Number of FCEs		Total Costs		Weighted cost		Reference

		Minor Sinus Procedures - Elective		284		£871,477				HRG - CA27Z Elective cost and activity from 19/20 Reference costs

		Minor Sinus Procedures - Day Case		1,046		£1,988,845				HRG - CA28Z Day Case cost and activity from 19/20 Reference costs

		-		1,330		£2,860,322		£2,150.62		-





				Duration (minutes)		Cost per minute (£)		Unit cost (£)		-



		Room cost (per minute)		10		£4.60		£46.00		-

		Surgeon cost (per minute)		10		£1.77		£17.70		-

		Nurse cost (per minute)		10		£1.47		£14.70		-

		Room cost (per minute)		15		£4.60		£69.00		-

		Surgeon cost (per minute)		15		£1.77		£26.55		-

		Nurse cost (per minute)		15		£1.47		£22.05		-

		Consumable costs (gowns/trays)						£115.00		-

		Room cost (per minute)		15		£4.60		£69.00		-

		Nurse cost (per minute)		15		£1.47		£22.05		-

		Room cost (per minute)		30		£0.25		£7.48		-

		XprESS device cost						£950.00		-

								£1,359.53		-































Resource impact template

		XprESS multi-sinus dilation system for treating chronic sinusitis 		-						-		-		-		-		-		-		-

		Resource impact template		-						-		-		-		-



		-		-						-		-		-		-

		Procedure costs

Author: PLEASE NOTE:
Subsequent years costings and populations can be inputted for year 2 in 'Resource impact over time' tab
		Unit cost 
(local input)		Local assumption 

Current practice % of people		Local assumption 

Current practice number of people

Author: STEP 4:
Optional - If costing is different to National tariff ('Unit costs' tab) please input local estimates
		Activity current practice		Activity future practice		Activity change				Cost of current practice		Cost of future practice		Impact of change on cost				References and data sources

		Functional endoscopic sinus surgery (FESS) - combined day case/ordinary elective major/intermediate procedures		£2,645.15		100%		120		120		108		-12				£317,419		£285,677		-£31,742



		XprESS multi-sinus dilation system - local anaesthetic		£1,359.53		0%		0		0		6		6				£0		£8,157		£8,157

		XprESS multi-sinus dilation system - general anaesthetic		£1,599.02		0%		0		0		6		6				£0		£9,594		£9,594				Zilvetti et al. 2009 referenced in NICE guidance MTG30

		Total procedure costs						120		120		120		0				£317,419		£303,428		-£13,991

		-		-						-		-		-		-		-		-		-

		Re-admissions		Unit Cost (local input)						Activity current practice		Activity future practice		Activity change				Cost of current practice		Cost of future practice		Impact of change on cost

		Following functional endoscopic sinus surgery (FESS) 		£2,150.62						5		4		-0				£10,581		£9,523		-£1,058

		Following XprESS multi-sinus dilation system		£2,150.62						0		0		0				£0		£594		£594

																		-		-		-		 

		Total re-admission costs								5		5		-0				£10,581		£10,117		-£465

		-		-						-		-		-		-		-		-		-

		Revisions		Unit Cost (local input)						Activity current practice		Activity future practice		Activity change				Cost of current practice		Cost of future practice		Impact of change on cost

		Following functional endoscopic sinus surgery (FESS) 		£2,645.15						2		2		-0				£5,396		£4,857		-£540

		Following XprESS multi-sinus dilation system		£1,359.53						0		0		0				£0		£228		£228

																		-		-		-		 

		Total re-admission costs								2		2		-0				£5,396		£5,085		-£311

		-		-						-		-		-		-		-		-

		-		-						-		-		-		-		-		-		-

		Total impact all recommendations		-

Author: PLEASE NOTE:
XprESS under general anaesthetic figure calculated by applying a ratio of 0.631:1 surgery with local anaesthetic costing to procedure with general anaesthetic as stated in NICE Guidance MTG30.

"The cost for FESS and XprESS surgery under general anaesthesia was based on staff costs for a nurse and surgeon, bed day costs, theatre 
time, device and surgical consumable costs. The total cost for a FESS 
surgery under general anaesthesia (including equipment costs of £300) 
was calculated to be £2,894. The total cost for XprESS surgery (including 
device costs of £900) was calculated to be £1,884. The equivalent costs 
under local anaesthesia were calculated by applying a ratio of 0.631 to 
the surgical costs under general anaesthesia reported in Zilvetti et al. 
(2009), providing costs for FESS of £1,936 and for XprESS of £1,520."						-		-		-				£333,396		£318,629		-£14,766

		-		-						-		-		-		-		-		-		-

		-		-						-		-		-		-		-		-		-

















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































This has been adapted by the EMAHSN to help the MedTech Funding Mandate (MTFM) Programme 
Everything is the NICE tool apart from the rows highlighted in light green
April 2023



Resource impact over time

		XprESS multi-sinus dilation system for treating chronic sinusitis 		-		-		-		-		-		-		-		-		-		-

		Resource impact over 5 years		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		Resource impact over time is presented for illustrative purposes only. Progression towards implementation								-		-		-		-		-		-		-

		will vary according to baseline position and degree of change needed.		-		-		-		-		-		-		-		-		-		-

		-		-		-		-		-		-		-		-		-		-		-

		Procedure costs		Unit Cost		Local assumption current practice - activity 
Year 1		Local assumption current practice - activity 
Year 2

Author: STEP 5:
Manually input the proportion of people who have been treated with FESS into row 9, XprESS under local anaesthetic into row 10 and XprESS under general anaesthetic into row 11 for current practice year 2 in columns D and estimates for future practice in columns F		Local assumption future practice - activity 
Year 1		Local assumption future practice - activity 
Year 2				Change in activity Year 1		Change in activity Year 2		Change in costs £'000 Year 1		Change in costs £'000 Year 2

		Functional endoscopic sinus surgery (FESS) - combined day case/ordinary elective major/intermediate procedures				100%		80%		90%		90%

		XprESS multi-sinus dilation system - local anaesthetic				0%		20%		5%		10%

		XprESS multi-sinus dilation system - general anaesthetic				0%		0%		5%		0%



		Functional endoscopic sinus surgery (FESS) - combined day case/ordinary elective major/intermediate procedures		£2,645		120		120		108		108				-12		-12		-£31.74		-£31.74

		XprESS multi-sinus dilation system - local anaesthetic		£1,360		0		0		6		12				6		12		£8.16		£16.31

		XprESS multi-sinus dilation system - general anaesthetic		£1,599		0		0		6		0				6		0		£9.59		£0

						120				120		120								-£14		-£15

		-		-		-		-		-		-		-		-		-		-		-																				0		0		0		0		0

		Re-admissions		Unit Cost		Local assumption current practice - activity 
Year 1		Local assumption current practice - activity 
Year 2		Local assumption future practice - activity 
Year 1		Local assumption future practice - activity 
Year 2				Change in activity Year 1		Change in activity Year 2		Change in costs £'000 Year 1		Change in costs £'000 Year 2

		Following functional endoscopic sinus surgery (FESS) 		£2,150.62		5		5		4		4				-0		-0		-£1		-£1				5		4		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				11		10		10		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Following XprESS multi-sinus dilation system		£2,150.62		0		0		0		0				0		0		£0		£1

		Total re-admissions and costs				5		5		5		5				-0		-0		-£1		-£0				5		4		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				11		10		10		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		-		-		-		-		-		-		-		-		-		-		-																				-1		-1		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Revisions		Unit Cost		Local assumption current practice - activity 
Year 1		Local assumption current practice - activity 
Year 2		Local assumption future practice - activity 
Year 1		Local assumption future practice - activity 
Year 2				Change in activity Year 1		Change in activity Year 2		Change in costs £'000 Year 1		Change in costs £'000 Year 2

		Following functional endoscopic sinus surgery (FESS) 		£2,645.15		2		2		2		2				-0		-0		-£1		-£1				2		2		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				5		5		5		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		Following XprESS multi-sinus dilation system		£1,359.53		0		0		0		0				0		0		£0		£0

		Total revisions and costs				2		2		2		2				-0		-0		-£0		-£0				2		2		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!				5		5		5		ERROR:#REF!		ERROR:#REF!		ERROR:#REF!

		-		-		-		-		-		-		-		-		-		-		-

		Total all costs (£'000)																		-£15		-£16



This has been adapted by the EMAHSN to help the MedTech Funding Mandate (MTFM) Programme 
All amendments to this NICE tool are in the rows highlighted in light green
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XprESS Case Study _Kevin from London.docx
XprESS multi sinus dilation system: ‘Dental-style’ appointment offers sinus patients lasting pain relief



[bookmark: _Hlk89789218]A tiny balloon that can be made bigger inside the nose has made a huge difference to the wellbeing of Kevin from London. A sinus blockage that was causing repeated headaches was cleared by the balloon – a treatment known as the XprESS multi sinus dilation system. It’s left him free of pain and able to get on with life again.

The treatment isn’t right for everyone, but for those with relatively mild sinus problems, it can be carried out using a local anaesthetic, with patients heading home just a couple of hours after arriving at hospital.

-----------------------

For many people, sinusitis is caused by an infection or allergy. This makes the sinuses – the small spaces behind the cheek bones and forehead – swell up and become painful. Antibiotics often help but, if not, it can mean there’s a more permanent blockage that needs surgery.

When the tablets didn’t work for Kevin, 75, his next appointment was at the Royal National Ear, Nose and Throat and Eastman Dental Hospitals – part of University College London. A scan showed a blockage that was at an early enough stage to be treated with the XprESS balloon.

Kevin’s ear, nose and throat consultant, Jonathan Joseph, said: “The trauma and risk to patients with this treatment is pretty minimal, and many are very pleased with the result. They also recover quickly, so they don’t have to spend the rest of the day on a ward.”

Once the balloon is in the patient’s nose, it’s filled with salt water to make it larger. This pushes open the sinus. The balloon is then taken out, but the gap it’s created stays – meaning no more pain and no need for further treatment.

“I don’t have headaches any more – it was a total success,” said Kevin. “It certainly worked for me and it’s such a relief.” 

The operation is cheaper than giving patients a general anaesthetic and it frees up operating theatres. This is believed to save the NHS in England around £7.4 million a year.

It’s also good for waiting lists – the number of patients who can be treated during a session means patients don’t have to wait as long to be seen. And for older patients, or those who also have other health issues, it’s safer as it avoids a general anaesthetic. 

“Most patients feel it’s better because of this,” said Jonathan. “The whole experience is designed to be very much like a dental appointment rather than an operation. It’s relatively straightforward and patients are in and out quickly.”
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Shown below are foundational anesthetics and techniques that are consistent through all four disease states with slight
variations depending on surgical treatment.

The following anesthesia regimens were implemented by otolaryngologists while performing office procedures with the XprESS ENT dilation
system, the ClariFix cryotherapy device and the LATERA absorbable nasal implant system. Stryker does not recommend a specific anesthesia
regimen to be used when using our devices. Be sure to take into consideration allergies, contraindications and approved labeling for medication.
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Sinusitis | Local anesthesia protocol L—-@

1. Patient sprays oxymetazoline spray every 30 minutes (about 2-3 times) prior to arrival”
Pre-procedure 2. Diazepam -10 mg
Anxiolytic 3. Paracetamol (acetaminophen) 500-1000 mg

4,

and analgesic Phenergan 25 mg (optional)

*Patient should be very decongested; this reduces the risk of aerosol generating sprays in the office.

50/50 mix: oxymetazoline spray/4% lidocaine
Topical 1. Oxymetazoline spray bottle (minimize aerosol generation), 2-3 gentle sprays in each nare*
Sprays 2. Wait 5 minutes

*If concerned about aerosol generation, the patient can spray themselves while staff is not in the room.

50/50 mix: oxymetazoline spray/4% lidocaine

1. Pledget placement:*
A. Lateral to middle turbinate (1.5" pledget)

_ 'Q

Topical B. Medial to middle turbinate (along septum posterior toward sphenoid) (1.5" pledget)
Pledgets C. Anterior/inferior aspect of middle turbinate (1.5" pledget) w ;
D. Along inferior turbinate and septum (3" pledget) @ I 0’ 4

2. Wait 10-15 minutes

*Place as far back as comfortable; work anterior to posterior.

1% lidocaine with 1:200,000 epinephrine
Superior to the root of middle turbinate
Anterior face of the middle turbinate

. Septum medial to the middle turbinate

Infiltration . .
Inferior turbinate

Sphenopalatine region

WY 0w

Sphenoid rostrum

Additional, as required: Septal spur or deflection






Eustachian tube dysfunction | Local anesthesia protocol \——¢D

Patient sprays oxymetazoline spray every 30 minutes (about 2-3 times) prior to arrival”

Pre-procedure Diazepam -10 mg

Anxiolytic Paracetamol (acetaminophen) 500-1000 mg

and analgesic

W b

Phenergan 25 mg (optional)

*Patient should be very decongested; this reduces the risk of aerosol generating sprays in the office.

50/50 mix: oxymetazoline spray/4% lidocaine
Topical 1. Oxymetazoline spray bottle (minimize aerosol generation), 2-3 gentle sprays in each nare*
Sprays 2. Wait 5 minutes

*If concerned about aerosol generation, the patient can spray themselves while staff is not in the room.

50/50 mix: oxymetazoline spray/4% lidocaine
1. Pledget placement:*
A. Lateral to middle turbinate (1.5" pledget)
Topical B. Medial to middle turbinate (along septum posterior toward sphenoid) (1.5" pledget)
Pledgets C. Anterior/inferior aspect of middle turbinate (1.5" pledget)
D. Along inferior turbinate and septum (3" pledget)
2. Wait 10-15 minutes

*Place as far back as comfortable; work anterior to posterior.

1% lidocaine with 1:200,000 epinephrine
Anterior face of the middle turbinate
Septum medial to middle turbinate
Inferior turbinate

Infiltration Sphenopalatine region

HOoowpR

Apex of the ET torus tubarius (superior and anterior aspects), 0.25 mL
Additional, as required:
* Septal spur or deflection

* Posterior septum: bend of the XprESS device can rub as you rotate
the device in tight anatomy






Rhinitis | Local anesthesia protocol

Patient sprays oxymetazoline spray every 30 minutes (about 2-3 times) prior to arrival”
Pre-procedure Diazepam -10 mg
Anxiolytic Paracetamol (acetaminophen) 500-1000 mg

and analgesic

W b

Phenergan 25 mg (optional)

*Patient should be very decongested; this reduces the risk of aerosol generating sprays in the office.

50/50 mix: oxymetazoline spray/4% lidocaine
Topical 1. Oxymetazoline spray bottle (minimize aerosol generation), 2-3 gentle sprays in each nare*
Sprays 2. Wait 5 minutes

*If concerned about aerosol generation, the patient can spray themselves while staff is not in the room.

50/50 mix: oxymetazoline spray/4% lidocaine

1. Pledget placement:*
A. Lateral to middle turbinate (1.5" pledget)
Topical B. Medial to middle turbinate (along septum posterior toward sphenoid) (1.5" pledget)

Pledgets C. Anterior/inferior aspect of middle turbinate (1.5" pledget) & Q
D. Along inferior turbinate and septum (3" pledget)

2. Wait 10-15 minutes @ (0’ -»

*Place as far back as comfortable; work anterior to posterior.

1% lidocaine with 1:200,000 epinephrine
A. Anterior face of the middle turbinate
. B. Septum medial to middle turbinate
Infiltration . .
C. Inferior turbinate
D. Sphenopalatine region

Additional, as required: Septal spur or deflection






Nasal valve collapse | Local anesthesia protocol — e
Pre-procedure 1. Diazepam -10 mg

Anxiolytic 2. Paracetamol (acetaminophen) 500-1000

and analgesic mg

3. Phenergan 25 mg (optional)

50/50 mix: oxymetazoline spray/4% lidocaine
1. Along anterior septum and inferior turbinate (long pledget)

Topical
Pledgets 20% topical dental benzocaine gel
2. Upper gums from canine to canine and to bilateral nasal vestibule
3. Wait 10-15 minutes
1% lidocaine with 1:200,000 epinephrine
A. 1.25" 27g needle: infraorbital nerve through the canine
fossae; inject as you work toward the infraorbital nerve
area, 1-2 mL per side
B. Wait at least 5 minutes
. C. Inject the alar rim from lateral to medial with 3 small
Infiltration injections along the rim

D. Complete the planning process utilizing the LATERA
planning tool and skin marker to identify the pierce
point and implant trajectory

E. Start near the targeted insertion point; pass needle
along trajectory of the LATERA cannula in the lateral
nasal wall up to deployment site, then small injection
along the path upon retraction, 0.5 mL per side






Additional notes for

Pre-procedure | Anxiolytic and analgesic

Upon arrival to office:

* Assess patient; if they are nervous and would like additional anxiolytic,
administer a second dose of -10 mg diazepam

* If patient is already fairly sedated, there is no need to administer a
second dose of anxiolytic

Topical | Pledgets

* If patient is severely congested, a stepwise process of pledget
placement may be necessary; start anterior and continue to work
posterior by repositioning pledgets as congestion minimizes

* While waiting 10-15 minutes for pledgets to take full effect, review
the CT scan to plan procedural steps of the case

Infiltration

* Stryker's reinforced anesthesia needle (RAN) enables precise and
effective injections

* 3 or 5 mL syringes allow smooth, slow delivery of local anesthesia
through the RAN

* Additional anesthetic mixes:
* 2% lidocaine with 1:200,000 epinephrine
* 1% lidocaine with 1:100,000 epinephrine
* 2% lidocaine with 1:100,000 epinephrine

Procedure room atmosphere

* Cover patient’s eyes
e Turn down the lights
* Play relaxing music

Rhinitis specific notes

Pre-procedure | Anxiolytic and analgesic

Offer patient the option of anxiolytic. The full pre-procedure
protocol may not always be necessary for the ClariFix
cryotherapy procedure.

Post-procedure options

For prevention of post-procedure discomfort:
* re-inject sphenopalatine at the end of the procedure

* have the patient sip on hot tea or hot coffee

NVC specific notes

Pre-procedure | Anxiolytic and analgesic

Offer patient the option of anxiolytic. The full pre-procedure
protocol may not always be necessary for the LATERA implant
procedure.

Infiltration

* Infraorbital injection can be very easy and provide great comfort
for the patient. It doesn't have to be perfectly precise because you
are trying to hit multiple nerve branches going to the alar rim.

e After alar injection, wait 10 minutes to allow epinephrine to
take effect; this will limit bleeding at the device entry point and
limit bruising/swelling along the implant trajectory as well

* If patients are feeling a burn and pinch from injections another
options is to mix 1 ml of injectable saline, 1 ml of 1% lidocaine/
1:100,000 epinephrine, and %2 ml of sodium bicarbonate. The
sodium bicarbonate will help with this issue
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ENT

ClariFix device Indications for Use: ClariFix is a cryotherapy device intended to be used for the ablation of tissue in the nasal cavity in patients with chronic rhinitis symptoms.
LATERA system Indications for Use: The LATERA absorbable nasal implant system is indicated for supporting upper and lower lateral nasal cartilage.
Caution: RX only

XprESS ENT dilation system Indications for Use: To access and treat the maxillary ostia/ethmoid infundibula in patients 2 years and older, and frontal ostia/recesses and sphenoid sinus ostia in patients 12 years and older using a
transnasal approach. The bony sinus outflow tracts are remodeled by balloon displacement of adjacent bone and paranasal sinus structures.

To dilate the cartilaginous portion of the Eustachian tube for treating persistent Eustachian tube dysfunction in patients 18 years and older using a transnasal approach.

A physician using XprESS for Eustachian tube dilation must either have: (i) experience with a Eustachian tube balloon dilation device or (ii) undergone cadaver training on the use of a balloon dilation device for Eustachian tube
dilation. If a physician who intends to use XprESS for Eustachian tube dilation does not meet at least one of these criteria, please contact your Stryker representative to arrange training.

Reinforced anesthesia needle Indication for Use: For use in injecting local anesthetics into a patient to provide regional anesthesia.

The information provided in this document is based the opinion(s) of licensed physicians, is for educational purposes only, and does not reflect the views of Stryker or its employees. Stryker does not endorse any specific protocol or
course of treatment as set forth in this document, and a treating physician must use their own judgement in determining whether a course of treatment (if any) is correct for their patient.

Experts may be or have been advisors to Stryker
Please see products’ Instructions For Use for a complete listing of warnings, precautions, and adverse events.
This document is intended solely for the use of healthcare professionals.

A healthcare professional must always rely on his or her own professional clinical judgment when deciding whether to use a particular product when treating a particular patient. Stryker does not dispense medical advice and
recommends that healthcare professionals be trained in the use of any particular product before using it in surgery.

The information presented is intended to demonstrate the breadth of Stryker product offerings. A healthcare professional must always refer to the package insert, product label and/or instructions for use, including the instructions for
cleaning and sterilization (if applicable), warnings, precautions and adverse events, before using any of Stryker's products.

Products may not be available in all markets because product availability is subject to the regulatory and/or medical practices in individual markets. Please contact your Stryker representative if you have questions about the
availability of Stryker products in your area.

Stryker or its affiliated entities own, use, or have applied for the following trademarks or service marks: ClariFix, LATERA, Stryker and XprESS. All other trademarks are trademarks of their respective owners or holders.
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Medication Sinus Balloon
surgery dilation

The information presented is for educational purposes only. Stryker is

not dispensing medical advice. Please speak to your doctor to decide

what course of treatment is right for you. Only your doctor can make the
medical judgment regarding which products and treatment is right for
you. Any medical procedure carries certain risks and your doctor will
explain all possible complications and/or side effects. The lifetime of any
treatment is not guaranteed and varies by individual and each patient will

Please consult your doctor, to see which option
is best for you.

experience a different post-operative activity and comfort level.

Stryker or its affiliated entities own, use, or have applied for the

Balloon sinus dilation is a minimally
trademarks of their respective owners or holders. Invasive procedure that may prov1de relief
that lasts for those with sinusitis symptoms.

following trademarks or service marks: Stryker. All other trademarks are

The absence of a product, feature, or service name, or logo from this list
does not constitute a waiver of Stryker’s trademark or other intellectual
property rights concerning that name or logo.
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What is
sinusitis?

Millions of adults and children suffer from
sinusitis—an inflammation or swelling of the tissue
lining the sinuses that can prevent your sinuses
from draining. Mucus and fluid buildup inside

the sinuses can lead to sinus infections and more
inflammation and pain.

We have four pairs of sinuses, all of which can
be affected by sinusitis:

Frontal
Ethmoid
Maxillary
Sphenoid

Sinusitis symptoms may include:

[J Facial congestion/fullness [J Headaches
[J Nasal blockage [J Fatigue
[J Nasal discharge [J Dental pain

[J Fever [J Bad breath

How does
balloon dilation work?

Balloon sinus dilation is a minimally invasive
procedure that may provide relief that lasts for those
with sinusitis symptoms.

What to expect during your procedure

* Local anesthesia numbs your sinus tissue.

* The physician inserts and gently inflates the
balloon to dilate the treatment area.

* The balloon dilation expands the sinus pathways
to restore drainage.

e After three to five seconds the balloon is deflated
and removed.

Balloon sinus dilation
procedure overview

H Blocked sinus pathway creates pressure and
causes sinusitis

H Balloon expands and gently remodels the sinus
pathway

H Open nasal pathway restores drainage and allows
for fewer infections and clearer breathing'
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Ordering information

7
[

Catalog no. Balloon size Description

LPLF-105-1 5mm x 20mm XprESS LoProfile device, 5mm x 20mm T he m Ost ve rsa tl I e /

LPLF-106-1 6mm x 20mm XprESS LoProfile device, 6mm x 20mm /”)

n
LPLF-107-1 7mm x 20mm XprESS LoProfile device, 7mm x 20mm a]-]-O O l l de s ? < : e O l l
LPLF-205-1 5mm x 8mm XprESS LoProfile device, 5mm x 8mm

LPLF-206-1 6mm x 8mm XprESS LoProfile device, 6mm x 8mm

Visit: ent.stryker.com/uk-contact

Treat multiple sinuses and
Eustachian tubes with a single,
multi-functional device

ENT /

! Published references and/or data on file at Stryker. Stryker ENT

3600 Holly Lane North, Suite 40
Products ref d d for CE k. Product: t b ilable in all tries.

roducts referenced are approved for CE mark. Products may not be available in all countries Plymouth, MN 55447
XprESS ENT dilation system Indications for Use: To access and treat the maxillary ostia/ethmoid infundibula in patients 2
years and older, and frontal ostia/recesses and sphenoid sinus ostia in patients 12 years and older using a transnasal approach.

The bony sinus outflow tracts are remodeled by balloon displacement of adjacent bone and paranasal sinus structures.

0 866 620 7615
F 763 463 1599

To dilate the cartilaginous portion of the Eustachian tube for treating persistent Eustachian tube dysfunction in patients 18
years and older using a transnasal approach.

PathAssist LED Light Fiber sinus confirmation tool Indications for Use: To locate, illuminate within, and transilluminate
across nasal and sinus structures.

Please see Instructions for Use (IFU) for a complete listing of warnings, precautions and adverse events.

Caution: Federal (USA) law restricts these devices to sale by or on the order of a physician.

-

This document is intended solely for the use of healthcare professionals. A surgeon must always rely on his or her own
professional clinical judgment when deciding whether to use a particular product when treating a particular patient. We do not
dispense medical advice and recommend that surgeons be trained in the use of any particular product before using it in surgery.

-

The information presented is intended to demonstrate Stryker’s products. A surgeon must always refer to the package insert,
product label and/or instructions for use, including the instructions for cleaning and sterilization (if applicable), before using any
of Stryker’s products. Products may not be available in all markets because product availability is subject to the regulatory and/
or medical practices in individual markets. Please contact your representative if you have questions about the availability of
Stryker’s products in your area.

Stryker or its affiliated entities own, use, or have applied for the following trademarks or service marks: Light Fiber, PathAssist,
Stryker and XprESS. All other trademarks are trademarks of their respective owners or holders.

The absence of a product, feature, or service name, or logo from this list does not constitute a waiver of Stryker's trademark or
other intellectual property rights concerning that name or logo.

4537-001 rA 04/2019
Copyright © 2019 Stryker





Treat multiple sinuses and Eustachian tubes with Do more with the
a XprESS LoProfile device

Sinus treatment Eustachian tube treatment Unmatched versatility Unparalleled efficiency
¢ Dilation remodels the bony sinus outflow tract by * A recent study shows significant symptom improvement * Malleable tip can be quickly reshaped for treating frontal, ¢ Easy-to-use, all-in-one tool streamlines dilation treatments
displacement of adjacent bone and paranasal sinus with balloon dilation compared to medical management for sphenoid or maxillary sinuses and Eustachian tubes * Tactile feel provides added confidence for quick and precise
structures, potentially reducing the amount of tissue loss as persistent Eustachian tube dysfunction (ETD) patients with « Multiple balloon sizes are optimized for precise placement placement
compared to traditional FESS procedures! 0% complication rate! i . . - .
. p o P o ° P o and treatment to better meet patient needs * Efficient procedure is easily integrated into your OR, day
e (Clinically proven to significantly reduce sinusitis symptoms' * ET balloon dilation can be performed under local or « Compatible with multiple confirmation techniques including surgery or ambulatory center workflow
general anesthesia real-time transcutaneous light confirmation and direct o

Simple staff training with easy-to-use products and few
components

visualization

e Streamlined inventory management

Stryker’s ENT dilation system elegantly
combines multiple functions in a single,
less invasive device designed for dilation
procedures.

¢ Balloon dilation e Suction
* Seeker * Irrigation
¢ Confirmation

LED Light Fiber provides high-intensity output Intuitive and easy-to-use Inflation port simply connects
Multiple balloon sizes provide choice to meet the for light confirmation inflation syringe requires only to one-handed inflation device
unique needs of each patient a single depression to reliably

achieve 12atm of pressure

\
» —
\\ \\\ e
The malleable tip can be quickly 1.75mm ball tip allows for Smooth, one-finger Comfortable design Integrated suction/irrigation The self-contained power source
shaped for treatment of the treatment of tight spaces movement with integrated fingertip port to clean field of view for requires no additional light
frontal, sphenoid and maxillary suction vent added efficiency source or cables

sinuses and Eustachian tubes
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NICE and the case for adopting

The National Institute for Health and Care Excellence (NICE) is an independent body
that provides evidence-based recommendations on adopting medical technology.

In both 2016 and renewed again in 2020, NICE recommended adopting the XprESS ENT dilation system for saving
time and money, while improving outcomes in the treatment of chronic rhinosinusitis after medical treatment has
failed. The XprESS system is currently the only balloon dilation system that received an adoption recommendation
from NICE.

Ease of use Reduced costs Earlier treatment

e XprESS is easier than
functional endoscopic
sinus surgery (FESS) as
an outpatient procedure

* Possible cost savings
when anesthesia methods
and procedure setting
(OR or ambulatory) are
considered

e XprESS has potential to
treat uncomplicated chronic
rhinosinusitis earlier in
disease progression

* Reduce procedure time » May lead to improvements

in quality of life, clinical
outcomes, and reduction of
surgical wait lists

See the full report for more information at

The XprESS dilation system has comparable efficacy to FESS with benefits that have
been proven for 2+ years.

The benefits of balloon dilation compared to FESS are all statistically significant.

1.0 vs. 2.8 days

Less post-operative pain

32% vs. 56% 1.7 vs. 5 days 0.2 vs. 1.0

Less post-operative Faster

relief required bleeding recovery time patient required

Less debridement per

Treatment with XprESS
leads to a rapid and
sustained improvement
in chronic symptoms,
fewer acute episodes and
improved quality of life,
which is comparable to
functional endoscopic
sinus surgery (FESS).

Care without

compromise

with the expanded
ENT portfolio

Stryker’'s ENT portfolio of technologies offers
effective treatment options that enable you to treat a
broad range of patients in your preferred site of care.
With Stryker, you gain access to a comprehensive
suite of solutions designed to help make your vision
of patient care a reality.

... XprESS"

Chronic sinusitis and
Eustachian tube dysfunction®

XprESS ENT dilation system

@

Nasal airway obstruction

LATERA absorbable nasal implant system

Chronic rhinitis

ClariFix cryotherapy device

Learn more at
stryker.com/ENT

e

Wy,
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Clinical outcomes

Comprehensive meta-analysis of balloon sinus dilation clinical outcomes.
This meta-analysis and data presented is for an adult population only.

An article published in The Laryngoscope provides the most comprehensive

X o ; RO Patients Sinuses
analysis of clinical outcomes for balloon sinus dilation reported to date, Studies treated treated
including a meta-analysis of patient level data from six key standalone balloon
sinus dilation studies. REMODEL balloon dilation 74 146

XprESS multi-sinus 81 313
3 XprESS maxillary pilot 21 42
—e— REMODEL (FESS arm)
—eo— REMODEL (balloon arm) RELIEF 69 135
«--m.. XprESS multi-sinus . .
2 - m = XprESS maxillary pilot FInESS registry 42 79
—+— RELIEF BREATHE 71 131
BREATHE
FinESS registry Total 358 846
1 e
0
Baseline 6-month 12-month 24-month

Significant, clinically meaningful
and durable symptom relief

Change in SNOT-20 scores at 6, 12 and
24 months is clinically meaningful and
highly consistent.

All studies, excluding BREATHE, included
CRS and RARS subgroups; the data

shows at 12 months both CRS and RARS
patients experienced clinically meaningful
symptom improvement. There was no
significant difference in improvement
between the groups.

High technical success rate

Across studies, data shows balloon sinus
dilation can be performed at a high
technical success rate.

technical
success rate

97.5%

targeted sinuses
treated successfully

8253846

Low rate of revision

Data shows a low need of revision surgery
for balloon sinus dilation patients.

One-year revision rates

REMODEL balloon
sinus dilation arm

pooled single arm
balloon dilation studies





Designed to enhance patient experience

Comfortable procedure

Data affirms procedure can be

Limited post-operative bleeding,
need for pain medications and
debridements

Improved productivity; decreased
activity impairment and healthcare
utilization

performed comfortably in the office.

Clinical trials used both the Work
Limitation Questionnaire and
Rhinosinusitis Symptom Inventory to
understand the impact of treatment on
quality-of-life and productivity measures.

Bleeding, pain medication and
debridements can negatively impact
patient treatment experience. Data
shows balloon sinus dilation patients had
minimal need for each.

2.6

mean pain
v

i (32/323) reported
e °°“°eiv‘\’,:;_;: 13.8% nasal bleeding 4 outof 5 x 1 x ‘ &
pain

Statistically significant
improvements in time management,
mental/interpersonal, output and
productivity loss**

mean time
prescription pain
medications taken

0.8 days

Recovery time

mean debridements

Balloon sinus dilation patients reported N
per patient

a quick return to normal activities. 12 months

after treatment

12 months

before treatment

Mean number of days homebound***:

83 20

Mean number of antibiotic courses***:

4.5 1.6

1.4 dqys mean recovery time

To explore more data and the
comprehensive meta-analysis, visit
ent.stryker.com

Chandra RK, et al. REMODEL larger cohort with long-term outcomes and meta-analysis of standalone balloon dilation studies. Laryngoscope.
July 2015. DOI: 10.1002/lary.25507.
*Bleeding: REMODEL, XprESS maxillary pilot, RELIEE, BREATHE; Pain medication +

Debridements: REMODEL, XprESS maxillary pilot
**Work Limitation Questionnaire
***Measured using the Rhinosinusitis Symptom Inventory.

XprESS ENT dilation system Indications for Use: To access and treat the maxillary ostia/ethmoid infundibula in patients 2 years and older, and frontal ostia/recesses and sphenoid sinus
ostia in patients 12 years and older using a transnasal approach. The bony sinus outflow tracts are remodeled by balloon displacement of adjacent bone and paranasal sinus structures.

To dilate the cartilaginous portion of the Eustachian tube for treating persistent Eustachian tube dysfunction in patients 18 years and older using a transnasal approach.

A physician using XprESS for Eustachian tube dilation must either have: (i) experience with a Eustachian tube balloon dilation device or (ii) undergone cadaver training on the use of a balloon
dilation device for Eustachian tube dilation.

If a physician who intends to use XprESS for Eustachian tube dilation does not meet at least one of these criteria, please contact your representative to arrange training.
Please see Instructions for Use (IFU) for a complete listing of warnings, precautions, and adverse events as well as cleaning, sterilizing and care for surgical instruments.
This document is intended solely for the use of healthcare professionals.

A healthcare professional must always rely on his or her own professional clinical judgment when deciding whether to use a particular product when treating a particular patient. Stryker
does not dispense medical advice and recommends that healthcare professionals be trained in the use of any particular product before using it in surgery.

The information presented is intended to demonstrate the breadth of Stryker product offerings. A healthcare professional must always refer to the package insert, product label and/or
instructions for use, including the instructions for cleaning and sterilization (if applicable), warnings, precautions and adverse events, before using any of Stryker’s products.

Products may not be available in all markets because product availability is subject to the regulatory and/or medical practices in individual markets. Please contact your Stryker representative
if you have questions about the availability of Stryker products in your area.

Stryker Corporation or its divisions or other corporate affiliated entities own, use or have applied for the following trademarks or service marks: Stryker and XprESS. All other trademarks are
trademarks of their respective owners or holders.
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Jane Vennik,” ' Caroline Eyles,' Mike Thomas,' Claire Hopkins,? Paul Little,’
Helen Blackshaw,® Anne Schilder,® Imogen Savage,* Carl M Philpott” *®

ABSTRACT

Objectives To explore patient views and perspectives

of current management of chronic rhinosinusitis (CRS) in
primary and secondary care.

Design Semistructured qualitative telephone interviews
as part of the MACRO programme (Defining best
Management for Adults with Chronic RhinOsinusitis).
Setting Primary care and secondary care ear, nose and
throat outpatient clinics in the UK.

Participants Twenty-five patients consented to in-

depth telephone interviews. Transcribed recordings

were managed using NVivo software and analysed using
inductive thematic analysis.

Results CRS has a significant impact on patients’

quality of life, affecting their ability to work effectively,
their social interactions and daily living. Patients seek
help when symptoms become unmanageable, but can
become frustrated with the primary care system with
difficulties obtaining an appointment, and lack of continuity
of care. Patients perceive that general practitioners can
be dismissive of CRS symptoms, and patients often
prioritise other concerns when they consult. Health system
barriers and poor communication can result in delays in
accessing appropriate treatment and referral. Adherence to
intranasal steroids is a problem and patients are uncertain
about correct technique. Nasal irrigation can be time-
consuming and difficult for patients to use. Secondary
care consultations can appear rushed, and patients would
like specialists to take a more ‘holistic’ approach to their
management. Surgery is often considered a temporary
solution, appropriate when medical options have been
explored.

Conclusions Patients are frustrated with the management

of their CRS, and poor communication can result in delays in
receiving appropriate treatment and timely referral. Patients
seek better understanding of their condition and guidance to
support treatments decisions in light of uncertainties around
the different medical and surgical options. Better coordinated
care between general practice and specialist settings and
consistency of advice has the potential to increase patient
satisfaction and improve outcomes.
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Strengths and limitations of this study

» The interviews permitted exploration of patient
views of living with chronic rhinosinusitis (CRS) and
helped to understand the treatment pathway from
the CRS patient perspective.

» The study included patients from both primary, sec-
ondary and tertiary care, representing the views of
patients at different stages of their CRS journey.

» It is unclear whether our sample of patients was
similar in characteristics to the non-responders. It is
possible that our primary care sample represents a
group of patients with more severe or troublesome
CRS symptoms.

» The views and experiences of the healthcare pro-
fessionals responsible for the patient care are not
included but are presented elsewhere.

nose and paranasal sinuses, in the presence
(CRSwWNP) or absence (CRSsNP) of nasal
polyps. Prevalence rates are approximately
10% in the UK' and data from the Clinical
Practice Research Datalink estimate that 1%
of UK adults receive treatment annually in
primary care.” With an estimated 120000
outpatient consultations and 40000 sinus
operations per year in England and Wales,”
CRS contributes a significant burden to
National Health Service healthcare resources.

Patients with CRS typically report symp-
toms of nasal congestion, nasal discharge,
facial pain/pressure and anosmia which can
have a significant effect on health-related
quality of life." ° Research has found the
impact of CRS to be equal to or greater than
other chronic diseases such as congestive
heart failure, angina and chronic obstructive
pulmonary disease,” and the extent of impact
has been found to affect patient CRS treat-

Correspondence to INTRODUCTION ment decisions.”

Dr Jane Vennik: Chronic rhinosinusitis (CRS) is a prevalent Treatment for CRS may include self-man-

j-vennik@soton.ac.uk inflammatory condition of the mucosa of the  agement techniques, topical and oral
Vennik J, et al. BMJ Open 2019;9:6022644. doi:10.1136/bmjopen-2018-022644 1
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medical treatments and surgery. However, patient
expectations and experiences of CRS management
have yet to be fully explored. Preliminary qualita-
tive research identified patients’ frustration with
inadequate treatment and lack of coordinated care’;
hence, further work is required to better understand
the patient pathway in terms of patient—practitioner
interactions, decision-making for treatments and
indication for referral. There may also be differing
views between healthcare professionals and patients
regarding the severity and impact of sinus disease®
which needs exploring in light of its potential effect
on the patient pathway.

This paper reports a qualitative interview study
exploring CRS patients’ views and experiences of living
with CRS and aims to understand the treatment pathway
from the patient perspective. Views and experiences of
general practitioners (GPs) and ears, nose and throat
(ENT) specialists are also explored as part of this work
but presented elsewhere.” This study is part of the wider
National Institute of Health Research supported MACRO
programme (Defining best Management for Adults with
Chronic Rhinosinusitis) ' which aims to define best prac-
tice for treating and managing patients with CRS.

METHODS

Design

A qualitative interview study with a purposive sample of
primary care and secondary care patients with CRS.

Participants and procedures

Patients with CRS were recruited through general prac-
tice and ENT clinics in the UK between January and
April 2017. GP practices were purposefully selected
based on practice demographics and geographical
location to include rural and urban practices in the
south and east of England. ENT clinics were recruited
in similar geographical locations to identify patients
who had experience of secondary care management
in the same regions.

Primary care patients with a documented diagnosis of
CRS were identified using a search of electronic primary
care medical records. One hundred and five patients
from three general practices were sent a study pack
containing an invitation letter and information sheet, and
27 expressed their interest by returning a reply slip to the
research team. Additionally, 23 secondary care patients
with a diagnosis of CRS according to the European Posi-
tion Paper on Rhinosinusitis and Nasal Polyps (EPOS)
guidelines'" from two ENT clinics were given a study pack
during their consultation which resulted in a further 12
patients expressing interest in taking part. The reply slip
also asked patients to rate how problematic their CRS
symptoms were using a visual analogue scale ranging
from 0 (not a problem) to 10 (worst thinkable). Patients
were purposefully sampled to take part in a research
interview using a range of characteristics including age,

gender, severity of CRS symptoms, symptom duration,
self-reported polyp status and previous sinus surgery.

Interviews

Semistructured interviews were conducted by a trained
interviewer (JV), each lasting approximately 25-55min.
JV (female) is a trained qualitative research fellow for
the MACRO programme, who was not previously known
to the respondents. Interviews were conducted by tele-
phone to facilitate the inclusion of patients from a wide
geographical area. An interview guide was developed
through discussions with the wider MACRO Programme
research team and piloted with a patient contributor (IS)
(see online supplementary appendix 1). The guide was
used to structure the interview but remained sufficiently
flexible to explore unforeseen topics and concerns.
Field notes were made during the interview to facilitate
interpretation and contextualisation of the interview
data. Verbal consent was given by each patient prior to
commencing the interview.

Patients were asked to describe their experiences of
CRS, explain how they sought help and treatment and
describe their experiences of different treatment options
available in primary and secondary care. The interviews
were audio-recorded and transcribed verbatim in prepa-
ration for analysis. We took a pragmatic approach to
research design and methods, and our epistemological
position was one of subtle realism.'? New participant
interviews continued until data saturation was achieved,
that is, no new themes were emerging.

Analysis

Data management was facilitated through the use of
NVivo V.11 qualitative analysis software, and inductive
thematic analysis'® was used to analyse the transcribed
data. The analytical process commenced with familiarisa-
tion and immersion in the data itself, by both rereading
transcripts, listening back to the recorded interviews and
reviewing the field notes. Initial ideas and concepts were
noted. Sections of the data were then systematically coded
using descriptive labels. Coding decisions were discussed
at an early stage with another member of the MACRO
team (CE). This brought an additional perspective to the
analysis and provided the opportunity to settle uncer-
tainties and reach agreement. Codes were then merged,
grouped together, refined and relabelled resulting in a
set of themes and subthemes which systematically and
thoroughly explained the data. Data collection and anal-
ysis took place concurrently, and interviews continued
until no new themes were emerging and thematic data
saturation was achieved.

Patient involvement

A patient contributor from the MACRO programme
management group provided input into the design of the
study and contributed to the development of the interview
topic guide. A second patient contributor (IS) helped to

2
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Table 1 Participant characteristics Table 2 Themes and subthemes of the analysis
n=25 Themes Subthemes
Male 14 1. Recognising impact Living with chronic rhinosinusitis
Female 11 Impact on work and social life
Age (median, range) 50 (20-74) Accepting and normalising
Ethnicity 2. Seeking resolution Self-managing symptoms
White British 22 Medical treatment options
White Latin American 1 3. Healthcare interactions Primary care consultation
Black African 1 Expectations of secondary care
Asian 4. Surgical intervention When surgery is acceptable
Deprivation score (proxy measure using 6.5 (3-10) Decision-making for surgery
postcodes) Anticipated outcomes
Recruited via primary care (National Health n=17
Service [NHS] trust/practice location)
NHS Cambridgeshire/rural village 9 (table 2). Quotations are presented to illustrate the
NHS Lewisham/urban-major conurbation 2 themes and subthemes, with details of the participants
NHS Southampton/urban city and town 6 presented in parentheses.
Recruited via secondary care n=8 Theme 1: recognising impact
Salisbury NHS Foundation Trust/urban city 1 Living with CRS
and town CRS was commonly described as annoying and frustrating
James Paget University Hospital NHS 7 for participants, especially if their symptoms adversely
Foundation Trust/rural town and fringe affect their daily life. Others report feeling depressed, sad
Severity of chronic rhinosinusitis (CRS) (visual 7 (3—-10) and upset about their condition, which in turn can result
analogue scale 0-10) (mean,range) in a feeling of lack of confidence.
Time with CRS (years) (median, range) 10 (1-40) I think the worst thing about it overall is if you don’t
Nasal polyps (patient report) keep on top of it, it can be amazingly depressing.
With nasal polyps (CRSwWNP) 14 (P25, male, CRSWNNP)
Without nasal polyps (CRSsNP) 11 Many participants described feeling embarrassed and
Previous secondary care consultation self-conscious about their condition, especially when
Yes 21 constant nasal discharge or nasal congestion affects ability
No 4 to speak clearly in social or work situations.
Previous sinus surgery In my job I have to talk to people and obviously when
Yes 10 I have a blocked nose my words are not so clear. I'm
No 15 a lecturer so I have to speak in front of students, it’s

pilot the interview guide and reviewed and commented
on drafts of this manuscript.

RESULTS

Participants

A total of 25 patients participated in a telephone inter-
view. The median age was 49 years (range 20-74) and 14
(56%) were male. Included participants had a median
history of CRS of 10 years (range 1-40); 56% of partic-
ipants reported being diagnosed with nasal polyps
(CRSWNP) and 40% reported previous sinus surgery.
Patient characteristics are presented in table 1.

Themes
Thematic analysis identified four main themes relating
to patient views and experiences of CRS management

uncomfortable. (P16, male, CRSWNP)

Impact on work and social life

Poor or disrupted sleep associated with CRS was
commonly reported, leading to tiredness and fatigue, and
consequently affecting ability to concentrate and be fully
effective at work.

It’s more like actually in my nose and up to the eye-
brow area, but then it’s also just mainly fatigue as well,
that’s a big part, feeling completely drained. (P20,
female,CRSsNP)

Participants with a loss of smell and taste often reported
reduced enjoyment in socialising and eating out.

Eating food was a necessity, not a nicety because there
was no real pleasure. I could order the best steak on
the menu, but I didn’t have a scooby doo of whether
it tasted it good or not. (P25, male, CRSWNP)

Vennik J, et al. BMJ Open 2019;9:2022644. doi:10.1136/bmjopen-2018-022644
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Others expressed concerns about potential risks and
hazards of being unable to smell, especially being unable
to detect gas leaks, burning or perished food.

There’s also a danger element as well, you know, if
something’s burning, I cannot smell it so that’s quite
important for me. (P10, male, CRSsNP)

Accepting and normalising

Participants discussed ways of learning to live with the
symptoms of CRS, describing it as just becoming part of
their normal lives. Others described forgetting what it was
like to be ‘normal’, or report moving to a ‘new normal’ of
accepting that they are no longer able to smell.

I mean, I lost my sense of smell eight, nineyears ago,
so it’s sort of - I've lived with it for a long time, and at
the end of the day, I end up living with it. (P2, male,
CRSwNP)

Participants described how they adapted to life with
CRS, including always being prepared for symptoms
to occur and taking preventative measures to reduce
symptoms.

I can never leave the house without tissues, hankies,
I’ve always got them, even in the summer time. (P11,
female, CRSsNP)

Others with a loss of smell and taste described ways of
managing their symptoms to prevent judgement by other
people.

I have customers [as a waitress| that do ask me, “What
does that taste like?” I have to almost lie, ... I'm trying
to learn and get to the stage where is it better to just
pretend I can smell and taste. (P24, female, CRSsNP)

Theme 2: seeking resolution

Self-managing symptoms

A number of methods for self-managing their CRS symp-
toms were reported by participants. Some use steam
inhalation during acute exacerbations, often adding
herbs and oils to clear congestion and sooth facial pain
and pressure, although several expressed doubt about its
effectiveness.

I find that helpful. It does relieve certainly the pain.
My nose just streams. It’s like I've got a stream com-
ing out of my nose but it does relieve the pain. (P17,
female, CRSsNP)

The use of over-the-counter medical treatments such as
decongestants, pain relief and nasal sprays for symptom
management was commonly reported with mixed results.
Some participants sought relief with complementary ther-
apies such as acupuncture and reflexology, while others
used dietary modification but reported that this could be
restrictive and difficult to maintain.

Certain foods seem to make it worse than others, and
I’'ve had a nutritionist for quite a while who, on three

occasions, has sorted my symptoms out, but the di-
etary restrictions are so awful I end up lapsing and
going back eating normal food again. (P9, male,
CRSwNP)

Medical treatment options

Most participants reported using nasal steroid sprays,
describing them as a rescue or maintenance treatment,
which helped manage their symptoms. However, some
reported difficulties in remembering to use regularly,
while others stopped using the sprays if they did not see
an improvement.

It should be a daily thing, but I'll forget or I’ll think
oh, I'm all right, I don’t need to take it, but maybe
then I don’t know if it just needs to be part of a nor-
mal routine for me to do it all the time. I do miss days.
(P19, female, CRSsNP)

Some concerns were expressed about not using the
sprays in the correct way, resulting in the spray remaining
in the nose and not reaching the sinuses. In some cases,
the nurse or GP were helpful in describing or demon-
strating how to use the sprays correctly.

Now, my trouble with that is getting it into the right
area. My doctor has kind of told me how to do it, but
it’s awkward. It is difficult, and I’'m not in any way con-
vinced that I've actually got it in the right area. (P9,
Male, CRSwNP)

A number of participants reported using nasal irriga-
tion on recommendation from ENT specialists, and while
some found it beneficial in clearing nasal passages, others
found the technique awkward or time-consuming.

To be honest, I don’t think I would do that because
for work days, I get up at quarter to six, and sitting
there then with that nasal douche thing going up one
nose and down the other, I haven’t got time for it.
(P19, female, CRSsNP)

Most participants had some experience of antibiotics
for their CRS, describing their potential benefits when
symptoms were severe or when there was a possibility
of an underlying infection. Some concerns were raised
about associated side effects, with reports of stomach
problems associated with some antibiotics, while others
reported concerns about emerging antibiotic resistance.

The only thing, my concern is with the antibiotics be-
cause I know my stomach is very sensitive. I know with
antibiotics then I have stomach problems so that’s
why I told you that I wasn’t a fan of antibiotics. (P3,
female, CRSsNP)

Theme 3: healthcare interactions

Primary care consultation

Participants reported consulting the GP when their
symptoms of CRS worsened or became unmanageable
with self-management or prescribed medical treatments.
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However, participants often described difficulties getting
a GP appointment.

It’s very hard to get an appointment now and our
doctors, especially at the moment, it’s that we’re low
on doctors and I think that that’s such a shame be-
cause you are stressed at home and you want to see
somebody (P24, female, CRSsNP)

However, when participants do consult in primary care,
some described not prioritising their CRS especially if
they had other health problems. Others described not
wanting to burden the healthcare system by booking
multiple appointments.

But to be fair, because I've got a lot of other health
problems, they kind of outweigh that, and you know
you're only allowed to see the doctor about one or
two things. (P1, female, CRSsNP)

Participants often described frustration about not
being listened to by their GPs, or the GPs being dismissive
or disinterested in their symptoms of CRS and not under-
standing the full impact on the participants’ lives.

So that would be nice, for people, or doctors, to ac-
tually recognise that it actually is as painful as you’re
telling them itis. (P11, female, CRSsNP)

Participants often report difficulties in seeing the same
GP at subsequent visits which could result in a lack of
continuity of care. Others suggested that multiple visits
were often needed before getting the right treatment or
onward referral.

It was a long process because you keep going back to
the GP over a period of months and months, prob-
ably a year or so, to finally make them realise. (P22,
male, CRSwNP)

Expectations of secondary care

Consultation in secondary care is described as important
to understand what is causing their symptoms, especially
if symptoms have been present for a long time.

Seeing as it has been going on for so long now, I really
think that I should be referred to the hospital and in-
vestigated to actually see if there’s anything else going
on up there that’s causing it. (P1, female, CRSsNP)

Participants recount undergoing a series of tests and
examinations for the specialist to make a diagnosis of
CRS. However, some expressed the view that specialists
do not always take a ‘holistic’ approach to CRS especially
if participants have asthma and allergy, and are not always
open-minded to other causes or treatments for CRS.

I have felt sometimes specialists should be able to see
the problem in a wider context. (P16, male, CRSWNP)

Some participants feel rushed through the consultation
without being given time to ask questions and have them
answered satisfactorily. Others were frustrated with the

time between clinic appointments, and also reported a
lack of continuity due to follow-up with different special-
ists (eg, consultants, registrars, staff grades, etc). This
contributed to reduced satisfaction with the secondary
care system.

I would be sent off to try something for three months
but it would be 11 months before I saw them again.
(p21, male, CRSWNP)

Theme 4: surgical intervention

When surgery is appropriate

Some participants described an expectation for further
medical management when consulting the ENT specialist
for the first time and often wanted to try additional
medical options first prior to being considered for sinus

surgery.
To be honest with you I haven’t really thought about
surgery, I don’t like being put under to be honest.

That would be my really, really, really last resort. (P11,
female, CRSsNP)

However, others had a high expectation of surgery and
considered surgery to be offered too late in the patient
journey.

Yes, surgery obviously is always looked at as a final
thing, which I disagree with because it was the best
and the only thing for me and if they had done that
11 months earlier I think it would have made every-
one’s life a lot easier. (P20, male, CRSsNP)

Participants were variously concerned about the risks
associated with surgery, including the general anaes-
thetic, discomfort, and the possibility of making things
worse. Surgery also requires time off work which was not
always possible for participants. However, most would only
consider surgery if it resulted in a significant improve-
ment in symptoms and was more than just a temporary
solution.

Whilst I accept there might not be a total cure, if it
wasn’t a very significant improvement, then frankly
in my opinion, it probably wouldn’t be worth it. (P7,
male, CRSsNP)

Decision-making for surgery
Participants reported relying on the ENT surgeon to
decide whether surgery was the best option for them.
However, participants who reported having nasal polyps
often described being advised by the specialist for early
surgery.
They often say, ‘Well, no, it’s your choice’, and I'm
like, “Well, hang on, you are the expert... They know
the potential benefits. I don’t, so I go with the doc-

tor and if the doctor thinks I should have surgery, I'll
have surgery. (P9, male, CRSWNP)
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Participants with nasal polyps described a good under-
standing of what surgery was trying to achieve; however,
participants without polyps were less likely to understand
the purpose of sinus surgery.

I don’t know what they could do for me, when I don’t
have polyps and I don’t have a blockage. (P24, fe-
male, CRSsNP)

Anticipated outcomes

Sinus surgery was often described as a temporary solu-
tion, with expectation that symptoms would return and
further surgery may be required.

I presume I'm likely to need at least one more, two,
three more operations before my lifetime, and as and
when the symptoms get bad then yes, I don’t really
see there’s much choice. (P15, male, CRSwNP)

Many participants described acknowledging that there
is no definitive answer for their CRS and recognised that
they would require ongoing treatments to manage their
symptoms.

I have been told that it is chronic; I have to take nasal
sprays all the time which was a bit inconvenient for
me. They said there’s no quick cure for it, even sur-
gery doesn’t solve the problem. (P16, male, CRSWNP)

DISCUSSION

Summary

CRS has a significant impact on patients’ quality of life,
affecting their ability to work effectively, their social inter-
actions and daily living. Patients seek help when symp-
toms become unmanageable but can become frustrated
with the primary care system, with difficulties obtaining
an appointment and with lack of continuity of care. GPs
can be perceived as being dismissive of CRS symptoms
and patients often prioritise other concerns when they
consult. This lack of acknowledgement and communica-
tion can result in delays in accessing appropriate treat-
ment and referral. Adherence to intranasal steroids is a
problem and patients are often uncertain about correct
application. Nasal irrigation can be time-consuming and
difficult for patients to use. Secondary care consultations
can appear rushed, and patients would like specialists
to take a more ‘holistic’ approach, by considering CRS
management in the wider context of the patients’ overall
health and well-being. Surgery is often considered a
temporary solution, appropriate when medical options
have been explored.

Comparison with existing literature

Previous work has identified that the impact of CRS can
range from a minor inconvenience to having significant
implications for patients’ social activities and employ-
ment.” '* While our study described similar effects on

patient quality of life, it also identified that patients were

often embarrassed and upset by their symptoms, and
this could affect their confidence in social situations and
ability to work effectively. Zhou et al”” found a strong asso-
ciation between sinonasal diseases and depression symp-
toms, while a study by Erskine et al'® found that depression
and anxiety were significantly more common in patients
with CRS compared with healthy controls. Patients in our
study also described depression and anxiety associated
with their sinonasal symptoms and the impact on their
daily lives.

The chronic nature of CRS means that patients often
accept and normalise their symptoms, and our study
found that patients do not always prioritise CRS when
they consult their GP, especially if they have significant
comorbidities. However, when patients do consult, GPs
can be dismissive or underestimate the impact of the
symptoms. A study of 100 physicians in the USA similarly
found that ~30% underestimated the impact of allergic
rhinitis on patients’ ability to work,'” although it could not
be established whether this affected treatment decisions.

Maximum benefit from medication is best achieved
if patients use their treatments correctly and for the
prescribed amount of time.'® Intranasal steroids are an
importantand established treatmentfor CRS!" 20; however,
compliance can be variable.?" Our study highlighted that
intranasal steroid use can be suboptimal in primary care
either due to incorrect use of nasal sprays or premature
discontinuation of treatment. Patients described being
uncertain about correct use and reported limited infor-
mation or training from healthcare professionals.

Nasal irrigation was only rarely used in primary care,
while more commonly recommended by ENT surgeons.
Patients generally found the technique time-consuming
and uncomfortable, although some patients reported it
to be acceptable if they were shown how to use it correctly.
This is consistent with a recent primary care study®* which
found nasal irrigation to be an acceptable procedure
that could relieve symptoms in patients with recurrent
or chronic rhinosinusitis. However, detailed and clear
patient information, together with perseverance with
treatment, may be required to improve uptake and usage
over the longer term which has been shown to be poor at
the point of referral to secondary care.”’ There may be an
important role here for pharmacists, who are accessible
to patients for advice and support without requiring an
appointment. Community-based pharmacists have been
shown to significantly improve inhaler use for patients
with lower respiratory disease, a technique which simi-
larly requires good instruction and technique training.*

Despite valuing the secondary care consultation, patients
can become frustrated with a lack of understanding of
their CRS symptoms, the extended time between appoint-
ments and a perceived lack of holistic approach especially
if they had comorbidities such as asthma. These find-
ings are consistent with previous qualitative work which
reported that CRS patients can be dissatisfied with the
lack of an integrated approach to upper and lower respi-
ratory conditions.** The coexistence of CRS and asthma

6
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and allergic rhinitis is well documented® " which has
led to the concept of a united airway disease. This may
necessitate the use of coordinated care strategies to better
address these different manifestations of airways disease,
with the view to providing better overall management
and improving patient satisfaction and compliance with
treatment.

Patients in this study reported mixed views about sinus
surgery for their CRS, which appeared to be related to
previous surgical procedures, severity of symptoms, polyp
status and effectiveness of medical treatments. Addition-
ally, many patients report wanting to explore medical
treatment options prior to being considered for surgery.
While other work has explored patient views about the
impact of CRS and its management,” this is the first study
to specifically explore patient views of treatment options
and referral pathways for CRS and will help to understand
the decision-making process from the patient perspective.

Implications for practice

Patients perceive that clinicians do not always appreciate
the severity and impact of CRS and can become dissat-
isfied with management. Better recognition of CRS and
the impact it has on patients’ lives has the potential to
improve early management in primary care and enhance
the precision of referral. Patients also perceive that they
do not get enough information and find some things
difficult. Better communication between patients and
clinicians and involving patient in treatment decisions
have the potential to increase patient satisfaction and
improve compliance with treatment options. More effi-
cient delivery of care (eg, appointment viability, reduc-
tions in clinic waiting times) also has the potential to
improve patient-perceived barriers and causes of frustra-
tion and delay.

Strengths and limitations

Akey strength of this study was the recruitment of patients
from primary, secondary and tertiary care, from urban
and rural parts of the UK. This allowed us to capture the
views and experiences of patients at different stages of
their CRS journey, from a range of locations with differing
local services and referral pathways. It would be inter-
esting to explore whether views and opinions differed
between demographic groups, but this was not the focus
of our evaluation.

Our sample included patients with both CRSsNP and
CRSwNP who had experience of a range of self-manage-
ment techniques, medical and surgical interventions.
However, it is unclear whether the demographics of
primary care sample was similar to the non-respondent
group. There are many reasons why patients do not
respond to invitation letters for research; however, it
is possible that our primary care sample represents a
group of patients with more severe or troublesome CRS
symptoms.

The MACRO study s situated in the UK, and itis possible
that CRS patients’ experiences in different countries and

healthcare systems may vary from those reported in the
UK. Although we feel that our findings are likely to be
relevant to countries with similar patterns of CRS manage-
ment in primary and secondary care, replication in other
settings would be required to confirm this.

Rigorous methods were employed to ensure credibility
and trustworthiness of the findings of this study, including
constant comparison techniques, multiple coders and a
transparent audit trail.

CONCLUSION

In summary, our qualitative study identified that patients
can become frustrated with the management of their
CRS, and impact on quality of life is not always recognised.
Better coordinated care between general practice and
specialist settings, with evidence-based treatment options
and a clear, integrated care pathway, is needed to opti-
mise CRS patient management across both settings. The
MACRO programme also included a qualitative study
exploring primary and secondary care clinicians’ views of
CRS management, which has recently been published.’
These two qualitative papers should ideally be considered
in conjunction, and their findings have helped inform
the trial design in MACRO. Together with the trial find-
ings, they will help to formulate new recommendations
for the management of patients with CRS across primary
and secondary care.
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Abstract
Background: The aim of this study was to analyse rat i in chronic rhinosinusitis (CRS) in primary care in Eng-
land and Wales and to identify trends in the choic ics prescribed.

Methods: We used linked data from primary care EHRs, with diagnoses coded using the Read terminology (Clinical Practice Re-
search Datalink) from consenting gen i hospital care administrative records (Hospital Episode Statistics, HES

recorded using ICD-10).

ases entified, 40,462 (46%) had an antibiotic prescription within 5 days of their first
first line antibiotic within 5 days of CRS diagnosis, over 80%, in each CRS group, received a

Key words: chronic rhinosinusitis, antibiotics

Introduction a major impact on quality of life, reportedly greater in several
Chronic rhinosinusitis (CRS) represents a common source of ill domains of the SF-36 than angina or chronic respiratory disease
health; 11% of UK adults report CRS symptoms in a worldwide @, Acute exacerbations, inadequate symptom control and res-
population study . Symptoms, including nasal obstruction, na- piratory disease exacerbation are common problems faced by
sal discharge, facial pain, anosmia and sleep disturbance, have these patients &4,
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CRS is a heterogeneous group of conditions, divided into

two main phenotypic subgroups of those patients with and
without nasal polyps. Unlike acute rhinosinusitis (ARS), CRS is
not thought to have a primarily infectious aetiology; instead

CRS is largely characterised by mucosal inflammation. Systemic
antibiotics, therefore, probably have little role as antimicrobials
in CRS management, with the exception of treating some acute
exacerbations; NICE guidelines recommend withholding anti-
biotics in the majority of cases of uncomplicated ARS. The Euro-
pean Position Paper on Rhinosinusitis and Nasal Polyps (EPOS)
published treatment guidelines and a research strategy for CRS,
emphasising where limited evidence restricts care ©, but there
are currently no NICE guidelines for managing patients with
CRS. Awareness and uptake of EPOS is variable, and both GPs
and specialist ENT surgeons share uncertainty regarding the role
of antibiotics ©. A recent ENT-UK commissioning guideline
acknowledges the lack of high quality trials and does not recom-
mend routine antibiotic use for CRS in primary care.

There is growing interest in immune-modulating effects of ma-
crolide antibiotics in chronic airway inflammatory disease, with
a low-dose long term macrolide being prescribed for its immune
response and not primarily as an anti-bacterial agent ®. A 2016
Cochrane review by Head et al. compared systemic or topical
antibiotic treatment to placebo, no treatment or other pharma-
cologic interventions, evaluated in RCTs with a follow-up period
of at least three months. The authors concluded that there was
very little evidence that systemic antibiotics are effective in
patients with CRS. They found moderate quality evidence of a
modest improvement in disease-specific quality of life in adults
with CRS without polyps receiving three months of an oral ma-
crolide, with a moderate improvement size (0.5 points on a 5X
point scale) seen only at the end of the three-month treatment
course of oral macrolides; by three months later, no difference
was found ©. The authors concluded that more research is nee-
ded, especially regarding longer-term outcomes and adverse
effects. Longer-term antibiotic use in secondary care has a low-
grade recommendation in EPOS reflecting conflicting evidence
from 2 RCTs %1V resulting in a call for further trials © 124,

Despite this, CRS is said to account for 7.1% of primary care
visits in the US where an antibiotic is prescribed %, making it
the most common diagnosis associated with antibiotic usage
in primary care. A 2011 U.S. study using electronic prescribing
records found that primary care physicians prescribed antibio-
tics in 53.5% of over 36 million visits for CRS in a calendar year
9. A previous UK study evaluated antibiotic prescribing for
‘rhinosinusitis’in primary care, with 91% receiving an antibi-
otic prescription “?; however, this study did not differentiate
between acute and chronic rhinosinusitis.

Antimicrobial stewardship describes measures aimed to improve
the effectiveness and reduce the adverse effects of antimicro-
bial use, by reducing inappropriate antibiotic prescriptions,
unsuitable use of broad-spectrum antibiotics and inappropriate
dosage or duration use. This is driven by concerns of increasing
antimicrobial resistance that is a major patient safety and public
health concern as well as an economic issue '7'®_Given the high
prevalence of CRS, potentially high utilisation of antibiotics may
represent a significant target for stewardship. The aim of this
study was to analyse rates of antibiotic usagein CRS in England
and Wales and to identify trends in the choice of antibiotics
prescribed. This study is part of the wider MACRO programme
“Defining best Management of Adult patients with Chronic
RhinOsinusitis” that aims to define best practice for treating and
managing patients with CRS and will include an RCT to generate
more evidence regarding the use of macrolides.

Materials and methods

Data sources

We used linked data from 1) primary care Electronic Health
Records (EHR), with diagnoses coded using the Read controlled
clinical terminology (Clinical Practice Research Datalink, CPRD"?)
from consenting general practices, with 2) hospital care adminis-
trative records (Hospital Episode Statistics, HES diagnoses recor-
ded using ICD-10 and procedures using OPCS-4). Phenotyping
algorithms identifying disease status were created using the
CALIBER approach described and validated elsewhere 792", Data
were extracted from the CPRD GOLD (January 2017 version).

Eligibility

The study period was 1st April 1997 to 29th February 2016.
Male and female patients of 16 years of age and above, who
were eligible for linkage to HES and ONS and had a minimum of
one year of up-to-standard follow-up in CPRD prior to entry in
the cohort were eligible for inclusion in our study (where “up-
to-standard” denotes a CPRD indication of research-quality data
from the contributing general practice). Eligible patients were
also required to have at least one day of up-to-standard infor-
mation and data at an individual level deemed to be acceptable
research quality by CPRD.

Follow-up

Follow-up began at the last of: the current registration date of
the patient at their general practice, the up-to-standard date of
the general practice or 1st April 1997, plus one year of up-to-
standard follow-up data. If the patient’s 16th birthday came later,
follow-up began at their 16th birthday.

Follow-up ended at the first of: the date of the patient’s transfer
out of the general practice, the last collection data of the general
practice, date of death (recorded in either CPRD or ONS) or 29th





February 2016 (study end date chosen to align with the HES
linkage censoring date).

Case ascertainment

An EHR phenotype comprising primary care and secondary care
diagnoses, and secondary care procedures deemed to indicate a
definite diagnosis of chronic rhinosinusitis (CRS) cases was deve-
loped (Appendix 1). Patients with one or more of these diagno-
ses or procedures recorded during follow-up were considered to
be definite CRS cases, with the date of diagnosis taken to be the
date of the first such diagnosis or procedure. These patients had
received a diagnosis code specifying CRS, or had undergone sur-
gery for CRS. An example is the ICD10 code J320 “chronic maxil-
lary rhinosinusitis” being recorded as the diagnosis code during
a consultation was deemed to indicate a definite case of CRS.

An EHR phenotype indicating primary or secondary care diag-
nosis terms and secondary care procedures deemed to indicate
“very likely” or “likely” CRS diagnostic events was also developed
(see appendix B). As an example, a recorded ICD-10 code of 243
“rhinosinusitis’, where chronicity was not specified was taken

to be a potential “likely” diagnostic event, as we were unable to
discern if the GP felt the episode was acute or chronic.

Primary care symptoms were classified into four non-overlap-
ping categories based on the European Position Paper on Rhino-
sinusitis and nasal Polyps (EPOS 2012) guidelines, representing:
nasal obstruction, nasal discharge, change in sense of smell,

and headache. A single primary care consultationin which the
patient reported symptoms classed as either nasal obstruction
or nasal discharge, and additionally reported symptoms classed
in any of the three remaining symptom categories was taken to
be a potential “very likely” CRS diagnostic event.

In order to meet the definition of CRS, where duration of disease
must be at least 3 months, the following criteria were then ap-
plied;

Patients with no definite CRS diagnosis at any time during fol-
low-up were deemed to be very likely CRS cases if they had two
“very likely” CRS events between three and nine months apart
during follow-up. The first two events satisfying this condition
were identified and the date of very likely CRS diagnosis taken
to be the later date of the two events.

Patients with no definite or very-likely CRS diagnosis at any time
during follow-up were deemed to be likely CRS cases if they had
either one “very likely” CRS diagnostic event and one “likely”, or
two “likely” diagnostic events, between three and nine months
apart during follow-up. The first two events satisfying this condi-
tion were identified and the date of likely CRS diagnosis taken to
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be the later date of the two events.

Our resulting cohort contains all eligible patients who were clas-
sed as having a definite, very likely, or likely CRS diagnosis.

Quantitative variables

Description of CRS cases

CRS definite, very likely and likely cases were described, by
certainty of CRS diagnosis, in terms of the age (at diagnosis),
gender, socioeconomic status and geographical profile, and
polyp status. Due to the limitations of the data, CRS cases were
defined as “polyps present” or “polyps unknown’, the former
representing a group where the presence of nasal polyps was
recorded at some point in the patient journey.

Antibiotic prescribing

“First-line” antibiotics were defined as any antibiotic prescribed
on the day of CRS diagnosis, or within 5 days following diag-
nosis. Antibiotics were classed into: Cephalosporins, Metro-
nidazole, Quinolones, Macrolides, Penicillins, Tetracyclines, or
Other. Where multiple antibiotics were prescribed on the same
day, these were classed as “multiple” antibiotics. Of patients
prescribed first-line antibiotics, the proportion being prescri-
bed each class was graphed by year of CRS diagnosis, overall,
by certainty of CRS diagnosis, and by polyp status (ever during
follow-up or not). The number of post-CRS diagnosis antibiotic
prescriptions was tabulated overall, and by class of antibiotic.
The indications for prescribing are not recorded specifically

in EHR, and diagnosis codes are not as frequently recorded at
follow-up consultations; for repeat prescriptions we therefore
considered the following; any antibiotics prescribed in relation
to any consultation (termed “for any indication”); any antibiotic
prescribed within 5 days of a CRS-related consultation (termed
“for CRS"). As follow-up differs for different patients, so these
numbers merely reflect what is in our data, rather than estima-
ting a quantity such as “average number of prescriptions over
10 years”. Second-line antibiotics were classed as the first other
antibiotic prescription at any point (which may be of the same
class as the first-line antibiotic).

Statistical analysis

Descriptive statistics were used to characterise the data. The
estimated probability (95 % Cl) of any antibiotic being given
for any diagnosis within 2.5 years was calculated as well as the
estimated probability (95 % Cl) of an antibiotic being given for
CRS (defined as an antibiotic prescription issued within 5 days
of a CRS-related consultation) within 2.5 years. Also the median
time in months between the first and second antibiotic courses
for any indication and for CRS was calculated with interquartile
ranges (25th - 75th percentile).
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Ethics Results

Access to Clinical Practice Research Datalink (CPRD) data was Identified CRS cases

granted following an Independent Scientific Advisory Commit- From the total of 88,317 cases of CRS identified, 71% were clas-
tee (ISAC) application; Protocol number 16_200R. sified as definite, with 6.7% very likely and 22.4% likely (Table

1.1). The details of the demographics are shown in Table 1.2
with a mean age of 51 and a slight female preponderance in the

Table 1.1. CRS cases identified according to grouping. “definite” group.
CRS diagnosis certainty Frequency % Descriptive data
Definite 62,685 71.0 Antibiotic usage
Very likely 5,883 6.7 Within the total cohort of CRS cases identified, 40,462 (46%)
Likely 19,749 224 had an antibiotic prescription within 5 days of their first CRS

diagnosis (Table 2.1). This proportion varied considerably with

Table 1.2. Demographics by CRS grouping.

CRS definite (n=62,685) CRS very likely (n=5,883) CRS likely (n=19,749)
Freq % Freq % Freq %
Age (yrs; mean (SD)) 51.0 (16.2) 493 (16.3) 474 (15.3)
Sex
Male 29,306 46.8 1,451 24.7 4,292 21.7
Female 33,379 53.2 4,432 753 15,457 78.3
Ethnicity (HES)
White 49,725 793 1,073 18.2 3,105 15.7
Indian subcontinent 1,114 1.8 21 0.4 67 0.3
Black 642 1.0 7 0.1 19 0.1
China/SE Asia 450 0.7 2 0.0 18 0.1
Mixed 830 1.3 8 0.1 44 0.2
Unknown 9,924 15.8 4,772 81.1 16,496 835
Index of Multiple Deprivation
1(least deprived) 16,124 257 1,586 27.0 5,407 27.4
2 14,529 23.2 1,253 213 4,647 235
3 13,007 20.7 1,285 21.8 4,094 20.7
4 10,761 17.2 930 15.8 3,239 16.4
5 (most deprived) 8,184 13.1 824 14.0 2,351 11.9
Missing 80 0.1 5 0.1 11 0.1
Practice region
North East 1,520 24 33 0.6 300 1.5
North West 10,710 171 1,317 224 2,840 144
Yorkshire & the Humber 2,701 43 141 24 1,144 5.8
East Midlands 1,774 2.8 238 4.0 694 35
West Midlands 7,931 12.7 903 15.3 2,112 10.7
East of England 6,927 1.1 1,329 22.6 2,282 11.6
South West 7,575 12.1 534 9.1 2,433 123
South Central 7,965 12.7 682 11.6 3,203 16.2
London 7,851 12.5 399 6.8 2,054 10.4
South East 7,731 12.3 307 5.2 2,687 13.6
Polyps known to be present 23,960 38.2 133 2.3 303 1.5

Post-CRS-diagnosis follow-up (yrs), median

(25th, 75th percentile) 5.1 (2.3,9.2) 6.3 (2.9,10.5) 5.2 (2.4,9.1)
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Table 2.1. First and second line antibiotic prescribing where “for CRS" refers to those prescribed within 5 days of a CRS-related consultation.

Definite (n=62,685) Very likely (n=5,883) Likely (n=19,749) All (n=88,317)

Freq % Freq % Freq % Freq %

Antibiotic prescribed within 5 days of

. ) 18,232 29.1 4,542 77.2 17,688 89.6 40,462 45.8
CRS diagnosis
Subsequent antibiotic given 15,242 83.6 4,080 89.8 15,627 88.3 34,949 86.4
Estimated probability (95 % Cl) of any 80.0 88.0 87.8 84.4
antibiotic within 2.5 years (79.5,80.7) (86.9, 89.0) (87.3,88.4) (84.0,84.7)
Subsequent antibiotic given for CRS 8,957 49.1 2,990 65.8 10,843 61.3 22,790 56.3
i ili 0

aribloticleing preoabet or CFs 423 7.1 545 (537, 493

o 9P (41.5,43.1) (55.6,58.6) 55.2) (48.8,49.8)
within 2.5 years
Time in months between first and second antibiotic (median (25th - 75th percentile))
Any second antibiotic 54 (1.7,14.2) 4.4 (1.6,11.1) 4.8 (1.6,11.3) 5.0 (1.6,12.4)
Second antibiotic for CRS 9.4 (2.7,24.5) 9.2 (3.0, 22.8) 9.9 (3.4, 23.5) 9.6 (3.0, 23.8)

Table 2.2. Total number of antibiotic prescribing episodes by CRS group.

Definite (n=62,685)

Very likely (n=5,883)

Likely (n=19,749) All (n=88,317)

Overall total number of antibiotic prescribing episodes:

0 10,979 17.5 239 4.1 370 1.9 11,588 13.1
1 9,237 14.7 597 10.1 2,342 11.9 12,176 13.8
2 6,717 10.7 519 8.8 2,005 10.2 9,241 10.5
3 5210 83 449 7.6 1,734 8.8 7,393 84
4 4,234 6.8 396 6.7 1,461 74 6,091 6.9
5 3,332 53 344 5.8 1,304 6.6 4,980 5.6
>5 22,976 36.7 3,339 56.8 10,533 533 36,848 41.7
Total number of antibiotic prescribing episodes for CRS:
0 30,536 48.7 816 13.9 1,151 5.8 32,503 36.8
1 15,884 253 1,777 30.2 7,228 36.6 24,889 28.2
2 6,196 019 974 16.6 3,911 19.8 11,081 12.5
3 3,126 5.0 585 9.9 2,368 12.0 6,079 6.9
4 1,817 29 435 74 1,480 7.5 3,732 4.2
5 1,228 2.0 299 5.1 1,006 5.1 2,533 2.9
>5 3,898 6.2 997 16.9 2,605 13.2 7,500 8.5

the certainty of CRS diagnosis, with 29% of definite CRS cases
receiving an antibiotic within 5 days of diagnosis, compared
with 90% of likely cases.

Of patients receiving a first line antibiotic within 5 days of CRS
diagnosis, over 80% in each CRS group, received a subsequent
prescription for an antibiotic, of any type, for any indication
(Table 2.2). This was not restricted to being within a certain time
from the first prescription. For those patients who received a
second antibiotic, the median time gap between the first and
second prescriptions was 5.0 months overall, with the inter-
quartile range varying from 1.6 to 12.4 months. When restricted
to repeat prescriptions for CRS only, 56.3% of cases received a

subsequent prescription for an antibiotic. Patients followed for
longer were more likely to have a second prescription; this can
be overcome by estimating the probability of a subsequent
antibiotic prescription assuming each patient was followed for a
fixed period of time. Within 2.5 years of CRS diagnosis, 84% were
estimated to receive a subsequent prescription for any indica-
tion; 49% were estimated to receive a subsequent antibiotic
prescription for CRS.

Approximately half of the CRS cases had no post-diagnosis
antibiotic prescriptions, but 26% had more than 10 recorded
prescriptions of antibiotics during follow-up, with some going
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Figure 1. a) Overall number of antibiotic prescriptions following CRS diagnosis. b) Expected distribution of antibiotic prescriptions at 2.5 and 5 years

post CRS diagnosis.
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Figure 2. Number of antibiotic prescriptions following CRS diagnosis, by class of initial first-line antibiotic.

into the hundreds (Table 2.1 and Figure 1a). Longer follow-up
times are correlated with more prescriptions, ie patients with
the high numbers of prescriptions may simply be a measure of
the duration of patients’ disease . Figure 1b shows the expected
distribution of numbers of antibiotic prescriptions within 2.5
years of diagnosis, and within 5 years, assuming full follow-up
over that period. Within 2.5 years of CRS diagnosis, approximate-
ly 85% of cases are estimated to have had at least two antibiotic
prescriptions; 50% of cases are estimated to have had at least
two antibiotic prescriptions for CRS. Within 5 years of diagnosis,
61% of patients are estimated to have had 5 or more courses of
antibiotics for any indication, and 9% are estimated to have had
5 or more antibiotics for CRS.

Figure 2 shows the number of antibiotic prescriptions during

follow-up by class of the first antibiotic. So, for example, ap-
proximately 80% of patients prescribed penicillin as a first-line
antibiotic were prescribed at least one additional course of peni-
cillin during follow-up. Restricting the subsequent prescriptions
to those within 5 days of a CRS-related consultation reduces

this number to 45% of patients. For patients initially prescribed
macrolides as a first-line antibiotic, approximately 25% had at
least 5 prescriptions of macrolides during follow-up, 5% had

at least 5 of those prescriptions within 5 days of a CRS-related
consultation.

Figure 3 shows the duration of prescriptions. The most common
recorded duration of both macrolide and penicillin prescriptions
are 1 week, with lower peaks at 5 days, 2, 4, and 8 weeks. One

or more macrolide courses of 8+ weeks were received by 1,316
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Figure 3. Duration of prescription given for macrolide and penicillin
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Figure 4. Trends in antibiotic prescribing by CRS diagnosis certainty.

cases(2.1% of all CRS definite cases, 6.1% of those who received
at least one macrolide prescription). One or more macrolides
courses of 2 or more weeks were received by 6,269 cases (9.9%
of all CRS definite cases, 28.8% of those who received at least
one macrolide prescription).

Trends over time in antibiotic prescribing

With EHR data spanning almost 20 years, it was possible to
discern clear trends in antibiotics prescriptions. Throughout this
period, penicillins remained the first choice of antibiotic even
when macrolide and tetracycline prescribing became more
common, when all likelihood of CRS diagnosis was considered,
with approximately 50% of our CRS cohort receiving this. Howe-
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Figure 5. First-line antibiotic by polyp status.

ver, in those with definite CRS, a clear increasing trend towards
macrolide and tetracycline prescribing was evident. It is likely
that two key agents that account for this trend are doxycycline
and clarithromycin. The data showed an increasing trend in
macrolides as a first line prescription; rising from 9% in 1998 up
to 17% in 2015 (Figure 4). Similarly, prescriptions of tetracyclines
increased from 24% in 1998 to 43%, and in 2015 tetracyclines
were the most commonly prescribed antibiotic in CRS. In Figure
5, the differences in prescribing habits for first antibiotic pres-
cription can be seen for the two main assumed phenotypes of
CRS: In those where polyps were seen, trends showed penicil-
lin prescriptions to be steady with tetracyclines declining and
macrolides increasing; the opposite was true in those where the
polyp status was unknown.

Discussion

This is the first study evaluating antibiotic usage for chronic
rhinosinusitis in primary care in a UK setting. In our study, 45%
of patients received antibiotics within 5 days of a consultation
for CRS. The majority of patients in our cohort (71%) had a
definite diagnosis of CRS (i.e. a Read or ICD-10 code specific for
chronic disease); in this group only 29% received antibiotics
within 5 days of a consultation for CRS. This suggests that in the
majority of patients where the diagnosis of chronic disease is
clear, antibiotics are not being prescribed, in keeping with EPOS
guidelines ®. Similar interrogation of electronic health records in
Germany found that 19.1% patients with a diagnostic code for
CRS received an antibiotic prescription within 365 days of first
diagnosis ?. This reflects usage in our ‘definite’ cohort. Of those
who have received an antibiotic, it is still possible that the anti-
biotics have been prescribed for acute infective exacerbations,
which can be frequent in CRS; recent qualitative interviews with
primary care physicians, antibiotics were prescribed for acute
exacerbations, purulent discharge and occasionally in response
to patient pressure if antibiotics have been helpful in previous





Hopkins et al.

episodes ©.

The remainder had ‘very likely’ or ‘likely’ diagnoses of CRS (for
example, 2 diagnoses of ‘rhinosinusitis’more than 3 months
apart but within 9 months). Our ‘very likely’and likely’ cohorts
include patients with 2 codes, more than 3 months apart, where
the duration of sinusitis was not specified e.g. ‘Rhinosinusitis’in
contrast to CRS in our definite cohort. This may well reflect the
uncertainty regarding chronicity of disease in the early stages;
acute and chronic rhinosinusitis are differentiated in diagnostic
criteria based on duration alone © (i.e. less than or greater than
12 weeks) and share common symptoms of nasal blockage,
nasal discharge, facial pain and pressure and change in sense of
smell. Antibiotic usage increased in those with ‘very likely’ CRS
(77%) and with ‘likely’ CRS (89.5%). This almost certainly reflects
greater uncertainty regarding whether the episode was thought
to be an acute or chronic presentation; nonetheless, this would
still suggest very high levels of antibiotic usage even in ARS,
given NICE recommendations against.

For patients who received an antibiotic at their first visit, more
than 80% received a second course, with an average time of 5
months between courses. Within the whole CRS cohort, 26% of
patients received more than 10 courses of antibiotics for any in-
dication. Similar rates of repeat prescribing were demonstrated
in all classes of antibiotics. Given the prevalence of CRS at 11%
of UK adults, this suggests that, as in the US "9, antibiotic pres-
cribing rates for CRS represent a very large burden in primary
care, and a significant target for antibiotic stewardship. The risks
of unnecessary antibiotic use on resistance and the microbiome
were highlighted in a recent EUFOREA brainstorming session to
identify key research needs; it was also noted that one of the key
challenges is that patients often expect antibiotics .

Macrolide antibiotics were more likely to be prescribed for
longer duration than penicillins; among all CRS cases, 1,323
(2.1%) were prescribed at least one macrolide course of >8
weeks and 6,269 (10.0%) were prescribed a macrolide course

of =2 weeks. Restricting attention to the 21,549 CRS defi-

nite patients prescribed at least one macrolide, 1,323 (6.1%)
received at least one macrolide prescription of >8 weeks and
6,269 (29.1%) received at least one macrolide prescription of >2
weeks. The UK Commissioning guidance for CRS advises against
use of long term macrolides in primary care . Contrary to this
guidance, 12% of CCGs were found to make a recommendation
to prescribe long term macrolide antibiotics to patients with
symptoms suggestive of CRS prior to referral to secondary care
@9 The use of a prolonged course in primary care may therefore
reflect local commissioning policies, although it may also occur
on recommendation from secondary care after a more extensive
investigation. We agree with the recommendation by Ferguson

et al. @ that there should be a moratorium on the use of long-
term courses of macrolide antibiotics in ‘presumed’ CRS, and use
should be restricted to secondary care after confirmation of the
diagnosis with objective findings such the endoscopic and/or
radiological findings required by the EPOS guidelines ©.

When looking at trends in first-line antibiotic choices over the
last 20 years, overall rates of prescribing appear stable but there
has been an increase in the use of both macrolides and tetra-
cyclines (predominantly doxycycline), particularly in the CRS
definite cases; although they appear to have been prescribed for
the opposite CRS subgroup than recommended. NICE guide-
lines for ARS recommend penicillins as their first choice, and
recommend doxycycline and macrolides only in cases of penicil-
lin allergy. In secondary care, EPOS recommends for selected
patients with CRS with nasal polyps, and as above, macrolides in
selected patients with CRS without polyps and normal IgE levels
.29 The effectiveness of doxycycline has only been evaluated in
one short-term RCT #” and a small open label study ®® to date
in patients with with polyps, showing moderate benefit in terms
of reduction of polyp size compared with placebo, but in terms
of symptom control was only found to reduce postnasal drip
and not other nasal symptoms. Lack of access to endoscopy will
severely restrict the ability to differentiate between CRS with
and without polyps in primary care, and may account for the
trend of increasing use of macrolides in patients with polyps
and tetracyclines in CRS patients without polyps — in contradic-
tion to recommended practice. In keeping with the principles
of precision medicine, patients should be offered treatment
tailored to their individual characteristics; this does not appear
to be implemented successfully at present @,

The changes in patterns over time are likely to reflect trends

in secondary care driving primary care prescribing habits. It is
evident that both ENT and primary care doctors would benefit
with support in applying evidence-based care in CRS, in ad-
dition to further research to establish the true role of antibiotics
in the management of CRS. This observational study has been
carried out as part of the MACRO Programme that involves a
randomised controlled trial that will include a 12-week course of
clarithromycin in patients with CRSWNPs and CRSsNPs.

Limitations of this study

We are likely to be underestimating overall antibiotic usage

in CRS, as secondary care prescribing is not captured in our
electronic health records, and may be as high as in primary care.
The repeated use of antibiotics in some patients reflect the chal-
lenges in managing recalcitrant CRS patients %; these patients
in particular may be receiving additional medical management,
including antibiotics, in secondary care settings.

It is also possible that antibiotics have been prescribed for CRS





without a diagnostic code being recorded, and therefore pri-
mary care prescribing likely lies between the rates of antibiotics
linked within 5 days of a CRS code and for all diagnoses — we
have therefore presented both rates in our analysis. We must
rely on the diagnostic codes recorded and are unable to verify
the diagnosis of CRS in any of our patients with endoscopy or
CT scanning. The majority of patients in our cohort had ‘definite’
CRS; however, they may have presented with an acute exacer-
bation. Our assumptions in creating our very likely and likely
cohorts may be incorrect, and this group may include patients
with ARS, allergic rhinitis and other related conditions.

Conclusion

Based on current evidence and guidelines, antibiotics are not
routinely recommended for the treatment of CRS, and even in
the setting of acute exacerbations, their value remains unclear.
In this study we have found high levels of antibiotic prescri-
bing in patients with ‘likely’and ‘very likely’ CRS in primary
care; although this probably reflects the diagnostic uncertainty
around CRS in that setting and may represent a response to

Antibiotics in chronic rhinosinusitis

prescribing; in particular, nearly 1 in 10 patients received more
than 5 prescriptions for antibiotics for CRS. Nearly 1 in 2 patients
who received a macrolide antibiotic prescription were given a
prolonged course of greater than 2 weeks. Use of antibiotics in
patients with CRS in primary care appears to be an important
potential target for antimicrobial stewardship that has been so
far overlooked.
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Appendix

Appendix A: Case ascertainment for chronic rhinosinusitis

This appendix describes the case ascertainment algorithm developed,
using primary and secondary care diagnostic terms and secondary

care procedures, to identify patients with chronic rhinosinusitis (CRS).
Certainty of the diagnosis based on this algorithm was classed as
“Definite’, “Very likely” or “Likely”. All cases, irrespective of certainty of the

diagnosis, were included in the current analyses.

A.1. Definite diagnoses

A codelist comprising primary care and secondary care diagnoses, and
secondary care procedures deemed to indicate a definite diagnosis of
chronic rhinosinusitis (CRS) cases was developed (codelist B.1.1 Definite).
Patients with one or more of these diagnoses or procedures recorded
during follow-up were considered to be definite CRS cases, with the date
of diagnosis taken to be the date of the first such diagnosis or proce-
dure. These patients had received a diagnostic code specifying CRS, or

had undergone surgery for CRS

A:2.Very likely and likely diagnoses

A codelist indicating primary or secondary care diagnostic terms and
secondary care procedures deemed to indicate “very likely” or “likely”
CRS diagnostic events was also developed. Primary care symptoms were
classified into four non-overlapping categories based on the European
Position Paper on Rhinosinusitis and nasal Polyps (EPOS 2012) guide-
lines, representing: nasal obstruction, nasal discharge, change in sense
of smell, and headache. A single primary care consultation in which the
patient reported symptoms classed as either nasal obstruction or nasal
discharge, and additionally reported symptoms classed in any of the
three remaining symptom categories was taken to be a potential “very
likely” CRS diagnostic event. A diagnosis of rhinosinusitis, where chronic-

ity was not specified was taken to be a potential “likely” diagnostic event.

10

Patients with no definite CRS diagnosis at any time during follow-up
were deemed to be very likely CRS cases if they had two “very likely” CRS
diagnostic events between 3 and 9 months apart during follow-up. The
first two events satisfying this condition were identified and the date of

very likely CRS diagnosis taken to be the later date of the two events.

Patients with no definite or very-likely CRS diagnosis at any time during
follow-up were deemed to be likely CRS cases if they had either one
“very likely” CRS diagnostic event and one “likely’; or two “likely” diag-
nostic events, between 3 and 9 months apart during follow-up. The first
two events satisfying this condition were identified and the date of very

likely CRS diagnosis taken to be the later date of the two events.

Appendix B: Codelists
B1. CRS diagnostic terms
The following codelists were developed to identify patients with chronic
rhinosinusitis:
B.1.1. Codelist: Definite diagnostic events
B.1.2. Codelist: Very likely diagnostic events
B.1.3. Codelist: Likely diagnostic events
B.1.4. Codelist: Symptoms used in determining likely and very likely

diagnoses

B2. Macrolide antibiotics and penicillin
The following codelists were developed to identify prescriptions of mac-
rolide antibiotics and penicillin:

B.2.1. Codelist: Macrolide antibiotics

B.2.2. Codelist: Penicillin

The following pages provide these codelists.
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Background: Chronic rhinosinusitis (CRS) is a heterogeneous group of inflammatory sinonasal disorders with key defin-
ing symptoms, but traditionally separated into phenotypes by clinical/endoscopic findings. It is not known whether the two
phenotypes have differing socioeconomic, comorbidity, and lifestyle differences. This analysis of the Chronic Rhinosinusitis Epi-
demiology Study (CRES) database sought to analyze any key differences in the socioeconomic variables between those with
CRS with nasal polyps (CRSwNPs) and those without nasal polyps (CRSsNPs). We also sought to analyze differences in com-
orbidities, lifestyle, and quality of life.

Methods: Patients with a confirmed diagnosis of CRS in secondary and tertiary care outpatient settings in the UK were
invited to participate in a questionnaire-based case-control study. Variables included demographics, socioeconomic factors,
comorbidities, lifestyle factors, and health-related quality of life (HRQoL) (level 3 evidence).

Results: A total of 1204 patients’ data were analyzed: 553 CRSsNP and 651 CRSwWNP participants. The key socioeconomic
variables did not demonstrate any notable differences, nor did lifestyle variables other than alcohol consumption being higher
in those with CRSWNP (P =.032), but the latter was not significant after adjusting for age and sex. Aside from confirmation of
asthma being more common in CRSwNP, it was notable that this group complained less of upper respiratory tract infections
(URTIs), and CRSsNP participants showed evidence of worse HRQoL scores in respect of body pain (P =.001).

Conclusions: Patients with CRSWNP experience higher rates of asthma and lower rates of URTIs; patients with CRSsNP
have worse body pain scores. Otherwise, there are no demonstrable significant socioeconomic, comorbidity, lifestyle, or quality
of life differences between the two phenotypes.

Level of evidence: 3

Key Words: Rhinosinusitis, socioeconomic, quality of life, comorbidity, lifestyle.

Laryngoscope, 00:1-8, 2021

This is an open access article under the terms of the Creative Commons Attribution-NonCommercial License, which permits use, distribution and
reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.

From the James Paget University Hospital NHS Foundation Trust (c.p.), Gorleston, UK; Norwich Medical School, University of East Anglia (c.p., T.T.,
S.E.E., A.c.), Norfolk, UK; Norfolk and Norwich University Hospital (c.p., T.1.), Norwich, UK; Guys & St Thomas’ Hospital (c.H.), London, UK; Sheffield
Teaching Hospitals (J.r.), UK; University Hospitals Birmingham (s.A.), UK; Royal Berkshire NHS Foundation Trust (r.A.), Reading, UK; Sunderland Royal
Infirmary (n.k.), UK; Freeman Hospital (s.c.), Newcastle, UK; Jersey General Hospital (r.c.), British Isles, Jersey; Royal Surrey County Hospital (v.s.),
Guildford, UK; Southern General Hospital (a.r.), Glasgow, UK; University Hospitals Birmingham (s.a.), UK; and the Wrightington, Wigan & Leigh NHS
Foundation Trust (8.N.K.), UK.

Additional supporting information may be found in the online version of this article.

Editor’s Note: This Manuscript was accepted for publication on March 12, 2021.

CRES group includes the following: Chief Investigator: Prof Carl Philpott, Professor of Rhinology & Olfactology at University of East Anglia and Hon-
orary Consultant ENT Surgeon, James Paget University Hospital. Prof Carl Philpott (James Paget University Hospital NHS Foundation Trust, Gorleston;
Norwich Medical School, University of East Anglia, Norfolk NR4 7TdJ, UK; Spire Norwich Hospital), Dr Allan Clark (Norwich Medical School, University of
East Anglia, Norfolk NR4 7TdJ, UK), Prof Claire Hopkins (Guys & St Thomas’ Hospital, London), Mr Alasdair Robertson (Southern General Hospital, Glas-
gow), Mr Shahzada Ahmed (University Hospitals Birmingham), Mr Naveed Kara (Sunderland Royal Infirmary), Mr Sean Carrie (Freeman Hospital, New-
castle), Mr Vishnu Sunkaraneni (Royal Surrey County Hospital, Guildford), Prof Jaydip Ray (Sheffield Teaching Hospitals), Mr Shahram Anari (Heart of
England NHS Foundation Trust, Birmingham), Mr Paul Jervis (Northampton General Hospital), Miss Jaan Panesaar (Luton & Dunstable Hospital), Mr
Amir Farboud (Wrexham Maelor Hospital, Wales), Prof Nirmal Kumar (Wrightington, Wigan & Leigh NHS Foundation Trust), Mr Russell Cathcart
(Cumberland Infirmary, Carlisle), Mr Robert Almeyda (Oxford University Hospitals), Prof Hisham Khalil (Derriford Hospital, Plymouth), Mr Peter Prinsley
(Norfolk & Norwich University Hospital), Mr Nicolas Mansell (Royal Berkshire NHS Foundation Trust, Reading), Mr Mahmoud Salam (The Ipswich Hospi-
tal), and Mr Jonathan Hobson (Warrington and Halton Hospitals NHS Foundation Trust).

This study has been reported in accordance with the STROBE statement guidelines for the reporting of observational studies.

The study was funded by the Anthony Long Trust (postage costs) and the Bernice Bibby Trust (research nurse time).

The authors have no conflicts of interest to declare.

According to the ICMJE authorship criteria: substantial contributions to conception and design of, or acquisition of data or analysis and interpreta-
tion of data (a.c., c.P); drafting the article or revising it critically for important intellectual content (a.c., c.p, N.T); final approval of the version to be published
(a.c., c.p, N.1.). All the remaining authors are included in substantial contributions to conception and design of, or acquisition of, data or analysis and inter-
pretation of data, and final approval of the version to be published.

Send correspondence to Carl Philpott, James Paget University Hospital, NHS Foundation Trust, Gorleston, UK, E-mail: c.philpott@uea.ac.uk

DOI: 10.1002/1ary.29527

Laryngoscope 00: 2021 Philpott et al.: CRS phenotypes comparison study
1



https://orcid.org/0000-0002-1125-3236

https://orcid.org/0000-0002-8747-5329

http://creativecommons.org/licenses/by-nc/4.0/

mailto:c.philpott@uea.ac.uk

http://crossmark.crossref.org/dialog/?doi=10.1002%2Flary.29527&domain=pdf&date_stamp=2021-03-26



INTRODUCTION
Background

Chronic rhinosinusitis (CRS) is a common condition
of the upper respiratory tract! with poor quality of life
and known associations with the lower respiratory tract.2
It is known that socioeconomic deprivation can be associ-
ated with a higher prevalence of asthma and poorer lung
function.®>* The Chronic Rhinosinusitis Epidemiology
Study (CRES) was designed to distinguish differences in
socioeconomic status, geography, medical/psychiatric
comorbidity, lifestyle, and overall quality of life between
patients with CRS and healthy controls. Our previous
analysis of the CRES data set did not show evidence of
any socioeconomic disparity between CRS cases and
controls,® and this was corroborated by a recent system-
atic review that found smoking was the only key associa-
tion.® However, given the differing rates of asthma in the
two main phenotypes of CRS,? it is possible that dispar-
ities between these two phenotypes exist and this had not
been explored in the original analyses.® Smoking does not
appear to differ between phenotypes in our both recent
analysis and a larger data set.”® Other studies have con-
sidered socioeconomic variables but have not usually com-
pared the two main phenotypes®® The latter review by
Geramas et al.’ showed an association in some studies
between CRS and low socioeconomic status but not all
studies relied on clinicians confirming the diagnosis of
CRS, as is the case in the CRES.® As we had already con-
trasted controls and CRS participants, it was determined
that a separate comparative analysis of the two main
phenotypes was needed.

Aims and Objectives

Previous analyses of the CRES data set have consid-
ered quality of life, mood disturbances, rates of surgery
and revision surgery, use of medication, rates of allergy,
asthma, aspirin sensitivity and Eustachian tube dysfunc-
tion, and the role of dietary salicylates and smoking, as
well as qualitative analyses.>”'%~!8 The aim of the analy-
sis of the CRES database presented here was to specifi-
cally compare these variables between the two
phenotypes of CRS, as this was not a feature of our origi-
nal analysis,® and for any variables not examined in any
of the subsequent analyses that appeared worthy of closer
examination including comorbidities.

MATERIALS AND METHODS

This study has been reported in accordance with the
Strengthening the Reporting of Observational studies in Epide-
miology (STROBE) statement guidelines for the reporting of
observational studies. STROBE guidelines were developed fol-
lowing an initiative of epidemiologists, methodologists, statisti-
cians, researchers, and journal editors in 2004 to ensure rigorous
reporting and assessment of data.'® The study was sponsored by
the University of East Anglia (UEA) and funded by the Anthony
Long and Bernice Bibby Trusts. Ethical approval was granted by
the Oxford C Research Ethics Committee (Ref: 07/H0606/100).
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Study Design

The CRES was a prospective, questionnaire-based, case—
control study conducted between October 2007 and September
2013 at 30 tertiary/secondary care sites across the United King-
dom. Patients with diagnosed CRS alongside healthy control sub-
jects were asked to complete a single, study-specific
questionnaire, capturing a variety of demographic and socioeco-
nomic variables, environmental exposures, and medical com-
orbidities (see Supporting Information, Appendix 1, in the online
version of this article). As the healthy control participants are
not part of this analysis, the details of their involvement are not
considered further here.

Participants and Data Sources

Prospective participants were identified for recruitment at
ENT outpatient clinics at 30 participating centers. Patients
with CRS were examined by an ENT clinician and classified into
CRS phenotypes (CRSwNPs, CRSsNPs, or allergic fungal
rhinosinusitis (AFRS) as per European Position Paper on Sinusi-
tis and Nasal Polyps (EPOS) 2012 criteria®® (see Section 2.2.1).
Questionnaires were completed during the clinic visit or taken
home to be completed and returned by prepaid post. No partici-
pant identifiable data were captured, therefore consent was not
required although it was implied through return of the question-
naire. Returned questionnaires were scanned and the data were
imported into an electronic database in Microsoft Excel. Records
in the database were compared to physical copies of the question-
naires by two members of the research team to ensure accuracy
and consistency between the two.

All CRS participants were required to meet the inclusion/
exclusion criteria outlined later.

CRS participants

Inclusion criteria. Criteria for diagnosis of CRS with
or without polyps (EPOS 2012 guidelines—as were relevant at
the time of study).2’

At least two symptoms must be present for at least
12 weeks and include the following:

e One of either nasal blockage/obstruction/congestion and/or
nasal discharge (anterior/posterior nasal drip)

e Either facial pain/pressure and/or reduction or loss of sense of
smell

and in addition:

e Endoscopic signs: polyps and/or mucopurulent discharge pri-
marily from middle meatus and/or edema/mucosal obstruction
primarily in middle meatus

e CT changes: mucosal changes within the ostiomeatal complex
and/or sinuses

Patients were then classified as having CRS without polyps
(CRSsNPs), CRS with nasal polyps (CRSwNPs), or AFRS;
patients with the latter were not included in this analysis.

Exclusion criteria
e Patients/controls unable to comprehend written English.

e Patients/controls under the age of 18 years.

Quantitative Variables and Bias

The detailed questionnaire can be seen in Supporting Informa-
tion, Appendix 1, in the online version of this article). The variables
considered here in this updated analysis include the following:

1. The presence of comorbidities including asthma, chronic
obstructive pulmonary disease (COPD), bronchiectasis,
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diabetes, hypothyroidism, autoimmune diseases, immunodefi-
ciency and ciliary dysmotility; data on the frequency of URTIs
were also collected using the question: “How often do you get
a cold or sore throat in the space of 1 year?”

2. Quality of life as recorded by the domains of the SF-36.

3. Socioeconomic variables including mean index of multiple dep-
rivation (IMD), mean household income, household occupancy,
and education level.

4. Lifestyle factors including smoking and alcohol.

5. Environmental factors including urban or nonurban domestic
home location and occupational setting (indoor/outdoor/unclear).
For the latter, the research team reviewed the list of occupations
and classified them as either “indoor” (where the setting would
be predominately indoors, e.g., secretary), outdoor (where the
setting would be predominantly outdoors, e.g., tree surgeon), or
unclear where a judgment could not easily be made.

Sample Size Calculation

The sample size calculation was based on the original
primary outcome of the study, which was to look for common
associations between socioeconomic factors between CRS
participants and controls.® In order for the study to have
80% power to detect a difference of 10% in “low social class”
between controls and CRS participants, assuming a 30% rate in
the CRS participants, with approximately 5 CRS participants to
1 control patient, 965 CRS participants and 193 controls were
required. The context of this can be found in our previous
publication.?

Statistical Methods

Patient demographics were summarized by CRS phenotype
status using mean and SD for continuous variables and the
number and percentage for categorical variables. For the compar-
isons between the two phenotypes, we planned the following
analyses:

1. Comorbidities—comparisons using logistic regression
and adjusting for age and sex of the rate of:

asthma

COPD

bronchiectasis

URTISs per year
diabetes
hypothyroidism
immunodeficiency
autoimmune diseases
ciliary dysmotility

Note that psychiatric comorbidity has already been consid-
ered previously.®

2. Quality of life: Comparing the mean SF-36 score, its sub-
scales (vitality, physical function, bodily pain, general health per-
ceptions, physical role functioning, emotional role functioning,
social role functioning, and mental health) and its summary
score (physical health and mental health) between the two
groups using regression, adjusting for age and sex.

3. Socio-economic status:

e Mean index of multiple deprivation (IMD) using regression,
adjusting for age and sex

¢ Mean household income using regression, adjusting for age
and sex

e Median household occupancy using a Mann—Whitney test

e Highest education level achieved using a chi-squared test
for individual levels and an odds ratio for grouped levels
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of GSCE/A-level (secondary school level qualifications) and
degree/higher degree (higher education level qualifications).

4. Lifestyle factors were compared using multinomial logis-
tic regression adjusting for age and sex

¢ Comparison of alcohol consumption
e Comparison of smoking rates

5. Environmental exposure was compared using a chi-
squared test

e Comparison of the percentage of people who live in a village
(as a proxy for being less exposed to environmental pollution)

e Comparison of the percentage of people who work outdoors
(as judged by occupation)

All analyses were conducted using Stata MP 16.0.

RESULTS

Study Participants

A total of 1535 questionnaires were returned with
1470 considered eligible for inclusion after removal of
duplicates and questionnaires with missing data; only
CRSwNP and CRSsNP cases were included in this analy-
sis (see Fig. 1). This analysis is therefore based on the
1204 CRS participants who completed the relevant parts
of the questionnaire. The overall response rate of those
identified to take part in the study was 66% of those
distributed.

Descriptive Data

For the purpose of this analysis, participants with
AFRS were not analyzed due to smaller numbers of cases
in the database. As such, there were 553 participants
with CRSsNPs and 651 participants with CRSwNPs. The
mean age of CRSsNP participants was 52 years (range
18-84 years) and of CRSwNP participants was 56 years
(range 18-102 years). CRSsNP and CRSwNP participants
were 53% and 31% females, respectively; 65 and 77 partic-
ipants in those two phenotypes, respectively, did not

1,535 65 excluded
e (uetomissing

data or data
returned duplication

*45 AFRS cases
removed

221 Control
casesremoved

1,470 eligible
study
questionnaire

1,204 CRS cases [Pt

* 651 CRSWNP

includedin
analysis

Fig. 1. Participant flow diagram. [Color figure can be viewed in the
online issue, which is available at www.laryngoscope.com.]
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TABLE I.
Comparison of Comorbidities Between CRSsNP and CRSwNP.

CRSSNP (1 = 553) CRSWNPs (n = 651) Unadjusted Adjusted
Comorbidity N (%) N (%) OR (95% Cl) P-value OR (95% CI)t P-value
Asthma 117 21.2%) 303 (46.9%) 3.29 (2.55, 4.25) <.001 3.67 (2.70, 4.98) <.001
COPD 9 (3.4%) 35 (5.4%) 1.61(0.91, 2.52) 102 1.26 (0.64, 2.47) 500
Bronchiectasis 30 (5.4%) 43 (6.7%) 1.24 (0.77, 2.02) 375 0.94 (0.55, 1.61) 826
Diabetes 31 (5.6%) 34 (5.3%) 0.94 (0.57, 1.54) 794 0.66 (0.38, 1.16) 147
Hypothyroidism 30 (5.4%) 32 (5.0%) 0.91 (0.55, 1.52) 718 1.30 (0.74, 2.28) 370
Immunodeficiency 14 (2.5%) 15 (2.3%) 0.92 (0.44, 1.92) 817 1.16 (0.50, 2.70) 728
Autoimmune disorder 37 (6.7%) 25 (3.9%) 0.56 (0.33, 0.95) .030 0.51 (0.28, 0.93) .029
Ciliary dysmotility 4(0.7%) 0 (0.0%) .045%
Number of colds per year
Never 14 (2.5%) 23 (3.6%) <.001
Seldom 216 (39.2%) 309 (48.4%)
Often 196 (35.6%) 201 (31.5%)
Frequent 125 (22.7%) 106 (16.6%)
Bold values indicates significant p-value (<0.05).
TAdjusted for age, sex, asthma, and aspirin sensitivity.
*Fisher's exact test.
declare their sex. There were 80 (7%) of participants iden- Quality of Life

tifying aspirin sensitivity.

Primary Outcome Data and Main Results
Comorbidities. There were significant differences
in asthma, with those with CRSwNPs having more than
three times the odds of having asthma compared to those
with CRSsNPs (Table I).? Other statistically significant
differences included autoimmune disorders being more
common in CRSsNP and with CRSwNP patients more
likely to say they “never” or “seldom” suffered an URTI
(autoimmune disorders reported are listed in Table II).

Table II.

Autoimmune disorders by phenotype when details reported
(numbers represent frequency of the disorders not the number of
participants as some participants reported more than 1 disorder);

not all participants specified details in the free text.

Autoimmune disorder Frequency in Frequency in

specified in free text CRSsNP (n = 37) CRSWNP (n = 25)
Coeliac disease 1
Crohn’s disease 1
Polymyalgia 3

Pancreatitis 1

Pemphigus 1
Psoriasis 1
Pulmonary fibrosis 2

Rheumatoid arthritis 4 4
Sarcoidosis 2

Sjogren’s syndrome 2 1
Ulcerative colitis 1
Vasculitis (ANCA +ve) 1 1
Vitiligo 1
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Most of the domains showed a statistically signifi-
cant difference in the unadjusted analysis; however, only
a difference in body pain (P =.001) between those with
polyps and those without remained between the groups
after adjusting for age and sex (Table III). Therefore,
worse scores were observed in those with CRSsNP for
body pain only.

Socioeconomic Status

There was no evidence of a difference in deprivation
(P =.787), income (P =.424), household occupancy
(P = .43), or educational qualification (P = .251) between
those with polyps and those without (Table IV). Figure 2
demonstrates the distribution of household income across
both groups.

Lifestyle Variables

The comparison of the two phenotypes showed no evi-
dence of a difference in smoking (P = .25) or home location
(P =.12), but did show a difference in alcohol consumption,
with CRSwNP participants likely to drink more alcohol
than those with CRSsNP (P =.032) (Table V).

DISCUSSION

Key Results

No demonstrable differences were found for the key
socioeconomic variables between the two groups, nor were
there any differences in lifestyle variables other than alco-
hol consumption being higher in those with CRSwNP.
Aside from confirmation of asthma being more common in
CRSwNP, it was notable that this group complained less of
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Table lll.
Comparison of quality of life between CRSSsNP and CRSwNP.

Unadjusted Adjusted’
CRSsNP (n = 553) CRSwWNPs (n = 651)
Comorbidity N (%) N (%) Mean difference (95% ClI) P-value Mean difference (95% ClI) P-value
Vitality, mean (SD) 50.97 (23.35) 54.81 (22.98) 3.84 (1.17,6.51) .005 1.64 (-1.29, 4.57) 273
Physical function, mean (SD) 71.07 (28.26) 72.76 (26.31) 1.70 (-1.44, 4.84) .289 2.30 (-1.12, 4.84) 187
Body pain, mean (SD) 63.34 (27.14) 70.66 (25.89) 7.32 (4.26, 10.37) <.001 5.77 (2.40, 9.13) .001
General health, mean (SD) 53.13 (22.97) 53.45 (23.16) 0.31(-2.35, 2.97) .818 -0.77 (-3.71, 2.17) .607
Role physical, mean (SD) 67.48 (40.86) 71.19 (39.61) 3.71(-0.92,8.35) .0016 2.47 (-2.68, 7.62) .347
Role emotional, mean (SD) 78.13 (37.05) 82.87 (33.51) 4.74 (0.68, 8.79) .022 2.71(-1.76, 7.18) 234
Social functioning, mean (SD) 73.47 (27.76) 78.19 (25.18) 4.72 (1.68, 7.77) .002 2.96 (-0.38, 6.30) .083
Mental health, mean (SD) 69.58 (19.82) 72.72 (18.23) 3.14 (0.95, 5.33) .005 0.81 (-1.52, 3.15) 495
Physical health, mean (SD) 61.14 (22.40) 64.47 (21.05) 3.33(0.83, 5.83) .009 2.23 (-0.52, 4.97) 112
Mental health, mean (SD) 65.07 (20.81) 68.40 (19.47) 3.33(1.01, 5.65) .005 1.46 (-1.05, 3.96) .254
TOTAL SF36 Score, mean (SD) 65.92 (21.41) 69.61 (19.63) 3.70 (1.34, 6.06) .002 2.24 (-0.33, 4.81) .088

Bold values indicates significant p-value (<0.05).
TAdjusted for age and sex.

URTIs. CRSsNP participants showed evidence of worse
(lower) health-related quality of life (HRQoL) scores in
respect of body pain. The difference in alcohol consumption
may be explained by the gender differences. In the United
Kingdom, men consume more alcohol than women. The
2018 Health Survey for England showed that the mean
male weekly alcohol consumption in units was 15.5 while
for females it was 9.2' The same survey also found that
14% of male responders were teetotal compared to 21% of
female responders. Our data show that males are signifi-
cantly more likely to suffer from CRSwNP than females.

Interpretation
CRES is the largest epidemiological study of CRS
and the first study since the 2001 Sinonasal Audit®® to

collect detailed information on socioeconomic variables in
the United Kingdom. As mentioned earlier, a systematic
review in 2018 concluded that smoking, social depriva-
tion, and low socioeconomic level appear to have a direct
correlation with rhinosinusitis.® They also concluded that
education level, and exercise and diet appear to have a
more complex relationship with CRS. In the Korean
KNHANES study, CRSwNP was more prevalent in rural
areas and with a lower level of education, obesity,
increased amounts of smoking and alcohol consumption,
and comorbid asthma.® It is possible that some of these
differences are accounted for by ethnic differences in the
underlying pathophysiology.2?

A small study (n =186) comparing patients with
AFRS and CRS found that the CRS cases were predomi-
nantly white and older at the time of diagnosis with

Table IV.
Comparison of socio-economic status between CRSSsNP and CRSwNP.

Unadjusted Adjusted”

CRSsNP (n = 553) CRSWNPs (n = 651)

Variable N (%) N (%) Mean difference (95% CI) P-value Mean difference (95% ClI) P-value
IMD score 16.49 (10.60) 16.66 (9.88) 0.17 (-1.06, 1.40) .787 0.18 (-1.20, 1.56) .795
Income 39426.13 (30567.75) 41203.37 (30478.51) 1777.23 (—2580.13, 6134.59) 4241 2467.90 (—2277.50, 7213.29) .3081
Qualifications
GCSE 108 (27.6%) 125 (26.6%) 2512
A-level 36 (9.2%) 51 (10.9%)
NVQ 65 (16.6%) 78 (16.6%)
Degree 135 (34.5%) 138 (29.4%)
Higher degree 46 (11.8%) 76 (16.2%)
Qualification (grouped)
GCSE/A-level 144 (36.9%) 176 (37.6%) 1 1
NV(;:)/degree/higher 246 (63.1%) 292 (62.4%) 0.97 (0.74, 1.28)* .837 1.01 (0.74, 1.38)* .946
egree

Based on a chi-squared test.

TAdjusted for age and gender based on a nonparametric bootstrap with 10,000 replications.

*Odds ratio (95% ClI).
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Fig. 2. A histogram of household income by group. [Color figure can be viewed in the online issue, which is available at www.

laryngoscope.com.]

higher income levels. They found no associations between
disease severity, socioeconomic status, and demographic
factors within the CRS groups.2* In a North American
study published in 2019, Beswick et al. reported that
their analysis of 392 patients showed that medical insur-
ance status and male gender were significantly associated
with worse smell test scores, and also that higher house-
hold income and lower age led to better outcomes on
HRQoL scores (SNOT-22) following sinus surgery.?® In
this study, 36% of the cases were CRS with nasal polyps

(CRSwNP) and 37% reported asthma. Differing findings
and differing diagnostic and sampling methods across
various studies and healthcare systems suggest that the
true picture has yet to be clarified.

Although our CRES study has not demonstrated any
evidence that socioeconomic deprivation is a risk factor for
CRS or either of the two main phenotypes, other related
work on the cost of managing CRS has shown higher out-
of-pocket expenditure, primary care and secondary care
utilization, and time lost from work compared to those

Table V.
Comparison of life-style variables between CRSSsNP and CRSwNP.

CRSsNP (n = 553)

CRSWNPs (n = 651)

Variable N (%) N (%) P-value® RR (95% CI) P-value* RR (95% CI) P-value®
Alcohol (units/wk) None 196 (35.8%) 180 (28.1%) 032 1
11010 269 (49.1%) 342 (53.4%) 1.38 (1.07, 1.79) 013 1.23 (0.92, 1.66) 155
11 to 20 73 (13.3%) 107 (16.7%) 1.60 (1.11, 2.29) 011 1.13 (0.75, 1.69) 567
>20 0 (1.8%) 1(1.7%) 1.20 (0.50, 2.89) 688 0.69 (0.25, 1.88) 468
Smoke (cigarettes/d) None 470 (86.1%) 574 (89.7%) .25 1 1
11010 46 (8.4%) 41 (6.4%) 0.73 (0.47, 1.13) 159 0.96 (0.58, 1.59) 883
11 to 20 25 (4.6%) 9 (3.0%) 0.62 (0.34, 1.14) 127 0.58 (0.29, 1.18) 134
>20 5 (0.9%) 6 (0.9%) 0.98 (0.30, 3.24) 977 1.16 (0.31, 4.28) 827
Living location Village 195 (37.9%) 222 (35.7%) 12
Suburbs 160 (31.1%) 229 (36.9%)
Urban 159 (30.9%) 170 (27.4%)
Occupation Indoor 354 (70.2%) 422 (70.9%) .96
Outdoor 20 (4.0%) 24 (4.0%)
Unclear 130 (25.8%) 149 (25.0%)

"Based on a chi-squared test.
*Unadijusted.
SAdjusted for age and sex.
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without CRS.%® This study estimated an annual average
out of pocket expenses of £304.84 secondary to CRS over
3 months, with a 5.3-fold greater spending on over-the-
counter medication when compared to the general population
and an association with an average 18.7 missed workdays
per year. For those in lower socioeconomic groups, they
are more likely to be disadvantaged by this implication.
This effect appears to have been more pronounced in a
private healthcare system?® but may be less apparent in
the National Health Service where direct health care is
free at the point of service, excluding prescription costs
(England not Scotland).

Although the initial analysis showed that CRSwNP
participants overall reported higher rates of alcohol con-
sumption than those with CRSsNP, when stratified by
level of alcohol consumption (mild and moderate con-
sumption), this significance did not persist after adjusting
for age and sex. This association requires further investi-
gation to better understand any link that might be pre-
sent and may perhaps be more discernible when future
studies compare endotypes instead of phenotypes.

In terms of the differences in reporting URTIs, Wu
et al. elucidated the difficulties in defining acute exacerba-
tions of CRS?” and highlighted that others had used various
metrics to measure this including the number of patient-
reported “sinus infections,” CRS-related antibiotic courses,
and CRS-related oral corticosteroid courses.2>3° These are
of course subjective metrics on the part of the patient and
clinician, and in practice, it will be difficult to separate viral
URTIs from bacterial episodes. Evidence from a large data
set shows that in a primary care setting in the United King-
dom, 46% of CRS patients had received an antibiotic pre-
scription within 5 days of their diagnosis, with 9% are
estimated to have had 5 or more antibiotics over 5 years.>!
It is possible that the CRSsNP groups tend to report an
exacerbation of their CRS as an URTI more often than the
CRSwNP group, but it is not clear why that might be.

With respect to the worse body pain scores, these data
are perhaps not surprising given that a previous analysis of
the CRES data showed higher scores in the facial domain
of the SNOT-22 in CRSsNP, particularly with respect to
facial pain that is less prominent in CRSwNP cases.'® It is
likely that this correlates with the higher rates of depres-
sion and anxiety that were evident in the CRSsNP partici-
pants. Talat et al. found similar comparisons between the
two phenotypes but noted that CRSwNP patients had lower
levels of symptom control for every incremental increase in
symptom burden and suggested that this was due to
greater sensitivity or intolerance to CRS symptoms.>?

Limitations

The CRES study design has certain limitations,
although the diagnosis was made by a clinician, the
remaining data were self-reported and may therefore pre-
dispose to recall bias. Second, although we collected infor-
mation on household occupancy, we did not collect
information on the number of bedrooms and the potential
for overcrowding. In asthma, overcrowding has been
shown to have a positive®® correlation and a negative®*
correlation with respiratory symptoms with no clear

Laryngoscope 00: 2021

relationship in other studies,®® so there is no clear rela-
tionship in the lower respiratory tract. Our study has also
sampled a mainly British White ethnic demographic and
may not fully reflect the wider population in the United
Kingdom today, but our data do represent a good spread
of the socioeconomic spectrum.®

Generalizability

CRES is a cross-sectional UK-based study incorporat-
ing a variety of the CRS population from across the coun-
try presenting to secondary care. The CRES study does
not necessarily capture the whole CRS spectrum as mild
sufferers may be managed by primary care alone and may
therefore be underrepresented. In contrast to other stud-
ies, CRS was diagnosed by ENT specialists according to
accepted diagnostic guidelines (EPOS 2012) (16); other
existing studies have relied on self-diagnosis and/or used
different criteria making direct comparisons with the exis-
ting literature more complicated. Although we realize
EP0S2020' has now superseded EPOS2012, the former
was relevant at the time of the study being conducted. In
the current era making comparisons between endotypes
such as those with or without type 2 mediated inflamma-
tion may provide further clinical relevance, but for now
these are perhaps not adequately defined.

CONCLUSION

British patients with CRSwNP experience higher
self-reported rates of asthma and lower rates of URTIs;
patients with CRSsNP have worse body pain scores.
Other comparisons for comorbidity, lifestyle, and environ-
mental factors did not show any significant differences. In
the future, as endotyping replaces the current phenotypes
and means of sampling larger sections of the populations
become easier, it will be useful to revisit these findings
through further epidemiological study.
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Abstract

Background: Chronic rhinosinusitis (CRS) is a common and debilitating disorder. Little is known about the epidemiology of this
disease. The aims of the study were to identify differences in socio-economic variables and quality of life between patients with
chronic rhinosinusitis and healthy controls, to identify any significant associations between CRS and other medical co-morbidities,
psychiatric disease or environmental exposure and to explore the experience of CRS from the perspective of CRS sufferers.

Methods: Participants were recruited from ENT clinics from 30 centres across the UK. They completed a study-specific question-
naire considering environmental, medical and socio-economic factors, and SF-36 and SNOT-22 scores. All participants with CRS
were diagnosed by a clinician and categorised as having CRS (with polyposis, without polyposis or allergic fungal rhinosinusitis
(AFRS)). Controls included family and friends of those attending ENT outpatient clinics and hospital staff who had no diagnosis of
nose or sinus problems and had not been admitted to hospital in the previous 12 months.

Results: A total of 1470 study participants (1249 patients and 221 controls) were included in the final analysis. Highly significant
differences were seen in generic and disease-specific quality of life scores between CRS sufferers and controls; mean SNOT-22
score 45.0 for CRS compared with 12.1 amongst controls. There were no clear differences in socioeconomic variables including
social class, index of multiple deprivation and educational attainment between cases and controls. Common comorbidities with
a clear association included respiratory and psychiatric disorders, with a higher frequency of reported upper respiratory tract
infections.

Conclusions: CRS is associated with significant impairment in quality of life and with certain medical co-morbidities. In contrast to
other common ENT disorders, no socioeconomic differences were found between patients and controls in this study.

Key words: chronic rhinosinusitis, health inequalities, quality of life, respiratory disease, socioeconomic factors
Introduction 11% . Despite this, the epidemiology of CRS and in particular

Chronic rhinosinusitis (CRS) affects a significant proportion of its association with socioeconomic variables has not been ex-
the population; a recent European study found a prevalence of tensively explored. The European Position Paper on Rhinosinu-





sitis and Nasal Polyps (EPOS 2012) has stated under the heading
‘Research Needs' that studies are required to consider ‘the
prevalence of and predisposing factors for CRSsNP and CRSwWNP’
and to‘investigate the impact of psychological problems such as
depression, stress exposure and anxiety on subjective severity’
@, A previous study of 158 patients has suggested significant
morbidity in CRS, with quality of life scores worse than amongst
those with other chronic diseases such as lower back pain ©.
This significant effect on an individual’s functioning and pro-
ductivity, has an impact upon workforce productivity, since CRS
primarily affects those aged 40-60 years. CRS has been identified
as one of the top ten most costly diseases for US employers .
Despite its high prevalence and impact, the pathophysiology
and hence optimal treatment for CRS are not well understood,
but it is thought to be a spectrum of diseases with different
underlying aetiologies and pathological features. Infection (viral,
bacterial and fungal) and underlying genetic tendencies may

all be contributory factors. CRS is currently subdivided into two
main types — CRS with and without nasal polyps (CRSWNP and
CRSsNP, respectively), as exemplified by EPOS2012 @ to reflect
coarsely differing gross pathophysiology (eosinophilic or neu-
trophilic) but allergic fungal rhinosinusitis (AFRS) is an increasin-
gly recognised distinct subtype of CRSWNP.

Deprivation is known to be associated with increasing morbidity
and mortality, and is therefore important to consider in under-
standing the epidemiology of any disease, since it is a poten-
tially reversible determinant of health ©. Many reasons for this
relationship have been explored. Poor nutrition leads to poor
mental and physical development. Cold or damp housing is
associated with increased risk of respiratory diseases, and over-
crowded housing is associated with infectious diseases ©. Be-
havioural differences which may be related to lack of resources
or poor education also contribute to socioeconomic variation

in health, with smoking being the most common example. Re-
duced access to health care, genetic factors and adverse social
conditions also contribute 7. Within otorhinolaryngology it is
known that one of the most common risk factors for otitis media
is socioeconomic status ®, with more deprived children more
likely to suffer adversely with the condition. There is controversy
as to the role of deprivation in other upper respiratory problems;
the direction of association between asthma and socioeconomic
status varies widely between studies ©?,

By developing our understanding about the socio-economic
and co-morbidity factors that may influence CRS, specific co-
morbid associations and high-risk population groups might be
identified. This information could enable health practitioners, in-
cluding ENT specialists and General Practitioners, to better tailor
management to individual patients’ needs. Epidemiological
studies outwith Europe have shown varying prevalence rates.

In Canada, the prevalence of CRS, defined as an confirmatory
answer to the question, ‘Has the patient had sinusitis diagnosed

The Chronic Rhinosinusitis Epidemiology Study (CRES)

by a health professional lasting for more than 6 months?' ranged
from 3.4% in male to 5.7% in female subjects 7. In Korea, the
overall prevalence of CRS, defined as the presence of at least 3
nasal symptoms persisting for more than 3 months, together
with an endoscopic finding of nasal polyps and/or mucopu-
rulent discharge within the middle meatus, was 1.01% 2. A
comparative study between the north of Scotland and the Carib-
bean found that in ENT clinics across both countries, there was a
similar prevalence of CRS (9.6% and 9.3%, respectively) 3.

To date, no large scale study into the epidemiology of CRS has
been undertaken in the UK, and the Chronic Rhinosinusitis
Epidemiology Study (CRES) meets this need. The primary aim of
the study was to identify differences in socio-economic varia-
bles and quality of life between patients with chronic rhinosi-
nusitis and healthy controls. Secondary aims were to identify
any significant associations between CRS and other medical
co-morbidities, psychiatric disease or environmental exposure
and to explore the experience of CRS from the perspective of
CRS sufferers.

Materials and methods

Study design and setting

CRES was approved by the Oxford C Research Ethics Committee,
sponsored by the University of East Anglia (UEA) and funded

by the Anthony Long and Bernice Bibby Trusts. The study was
conducted as a prospective case-control questionnaire study.
Following a pilot study of the questionnaire in 2006, the study
commenced recruitment in ENT departments of the East Anglia
region (East of England Deanery) of the UK in 2007. Following
elevation to the National Institute of Health Research Clinical Re-
search Network Portfolio in 2012, a total of 30 sites from around
the UK (including the devolved nations of Wales and Scotland)
joined the study which ran between 2007 and 2013. The study
specific questionnaire was anonymous and therefore consent
was implied through participation. Participant information
leaflets were provided. Questionnaires were completed on one
occasion only either before leaving the clinic or taken home and
returned by post in Freepost envelopes. A qualitative arm of the
study was undertaken in 2012. This is published elsewhere 141,

Participants

The diagnosis of CRS was confirmed by an Otorhinolaryngolo-
gist. CRS patients presenting to secondary care ENT outpatient
clinics were invited to participate in the study, regardless of
symptom or disease severity or previous treatment, provided
they conformed to the following criteria:

Inclusion criteria:
CRS with or without polyps as defined by the criteria laid out in
EPOS 2012 . Symptoms must be present for at least 12 weeks
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and include:

- Nasal blockage/obstruction/congestion and/or nasal
discharge (anterior/posterior nasal drip) and

. Either facial pain/pressure and/or reduction or loss of smell

and additionally:

- Endoscopic signs of: polyps and/or mucopurulent dischar-
ge primarily from middle meatus and/or; oedema/mucosal
obstruction primarily in middle meatus and/or

+  CT changes: mucosal changes within the ostiomeatal com-
plex and/or sinuses

Any patients with nasal polyps placed in the AFRS category

met the Bent and Kuhn criteria % or the St Paul’s Sinus Centre

modification of this 7.

Patients and controls included were all adult.

Exclusion criteria:

«  Patients unable to comprehend written English.

For the control group:

. Patients with active sinonasal disease - e.g. acute or chronic
forms of rhinitis/rhinosinusitis (as determined by patient
history or SNOT-22 score of 10 or more

« No chronic medical conditions being actively treated or

+  hospitalisation within the last 12 months

Controls included family and friends of those attending ENT out-

patient clinics and hospital staff.

Variables and data sources

The study questionnaire was designed with the input of the
East of England Research Design Service and included study
specific questions relating to socio-economic, environmental
and medical co-morbid variables as well as the validated Short
Form 36 Quiality of Life (QoL) measure (SF-36) "® measure and
the Sino-Nasal Outcome Test questionnaire (SNOT-22) ),

Socioeconomic variables

Respondents were asked to enter data for occupation, highest
academic qualification, rural/urban location, duration of resi-
dency, proximity to crops, postcode, annual income, ethnicity
and household occupancy. Social class based on the National
Statistics Socio-economic Classification (NS-SEC) 2 and the
Index of Multiple Deprivation " were calculated and used to
assess socio-economic differences. Participants were also asked
about tobacco and alcohol consumption.

Medical co-morbidities

Data requested under this category included information on
psychiatric disorders, frequency of common respiratory illnes-
ses, past medical and surgical history, drug history, known and
suspected allergies and sensitivities to aspirin and foods high in
salicylate content.

Total questionnaires distributed after
NIHR adoption

1295

Total questionnaires returned prior to

/ l adoption

680

Not Returned

returned
855
440 \

Total returned

1535

e ~

Total after data
cleaned

Duplicates, or paucity of
entries to questionnaire
50 unusable
1470

65

Figure 1. Participant flow.

Sample size calculation

The purpose of the study was to look for common associations
between CRS, and primarily social class (as determined by oc-
cupation, highest qualification and household income), and CRS
and housing status (as determined by occupancy of household
in conjunction with social class). These two factors have been
used to determine the size of the study sample required. For
socio—economic scores, the standard approach is to compare
the proportion of subjects in the lower social classes to eve-
ryone else. In order for the study to have 80% power to detect a
difference of 10% in “low social class” between controls and CRS
patients, assuming a 30% rate in the CRS patients, with approxi-
mately 5 CRS patients to 1 control patient, 965 CRS patients and
193 controls were required.

For the purposes of assessing QoL, assuming that a change in
QoL of 10 units on SF-36 can be shown (standard deviation of
20), then to have 80% power to detect this difference (at the

5% level of significance), 38 controls and 190 cases would be
needed. This would need to be increased by 20% to allow for the
non—normality of QoL and the study would need 46 controls
and 228 cases.

Results

Participants

A total of 1470 participants with an age range of 17-102 years
were recruited. Following adoption on to the NIHR portfolio,
recruitment rates improved to a peak of 120 subjects per month.
After adoption, the overall recruitment was 66% of those invited
to participate. Participants who were recruited prior to adoption
onto the portfolio make up the additional participants. Informa-
tion on recruitment rates prior to adoption was not collected
and there is no information on reasons for non-participation.

A total of 1535 questionnaires were returned, reduced to 1470
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Table 1. Demographic information for each of the included subgroups.

Controls CRSsNP CRSwWNP AFRS
Participants 221 553 651 45
Females 143 259 185 19
(68.4%) (53.1%) (32.2%) (43.2%)
MeanAge(sD) (11 15 s o
Range 19-82 18-84 17-102 20-76

eligible after checking for duplicates and missing information.
See Figure 1 for participant flow.

Descriptive and outcome data

The 1470 participants included 709 males and 606 females (155
undeclared); 44% had CRSsNP and 56% had CRSwNP or AFRS. As
demonstrated in Figure 2, the geographic distribution of study
participants includes a wide range of rural and urban areas

of the country and in 3 out of the 4 devolved nations. Table 1
shows detailed demographic information for each of the inclu-
ded subgroups. The full amount of data available was used for
each relevant analysis; for example, if SNOT-22 was completed
but not SF-36, participants were included in SNOT-22 analysis
but not SF-36. Similarly, for all socioeconomic factors all parti-
cipants who completed the relevant question were included in
that particular analysis, to maximize use of the available data.

Main results

Socio-economic outcomes

Social class is an individual-level assessment based on self-
reported occupation: 1350 respondents (91.8%) provided this
information. Due to the small number of individuals in some
categories, classes 1.1 and 1.2 were combined, 4 and 5 were
combined, and 7 and 8 were combined to assess differences.
There was a significant association between social class and CRS
status (p=0.002); however when adjusted for age and sex the
difference was no longer statistical significant (p=0.0684) and
there was no specific direction of association.

The index of multiple deprivation (IMD) was also calculated as

a measure of socioeconomic status (21). This is an area-based
deprivation measure based on postcode. IMD scores for each
postcode are based on government statistics measuring relative
levels of deprivation in small areas of England called Lower
Layer Super Output Areas (LSOAs). Domains include income,
employment, health and disability, education, skills and training,
barriers to housing and services, living environment and crime.
Most of the indicators used in these statistics are from 2008. The-
re were no significant differences between those with CRS and
controls (p=0.115); nor did any appear after adjusting for age
and sex (mean difference -1.36, 95% Cl: -3.00 to 0.29, p=0.107).

The Chronic Rhinosinusitis Epidemiology Study (CRES)

Table 2. Quality of life and socioeconomic variables.

NOT-22 (Spearman rho, SF-36 (Spearman rho,
p-value) p-value)

Social Class 0.0935; p =0.001 -0.1545; p < 0.0001
IMD -0.0131; p = 0.6449 -0.0035; p = 0.9006
ARGl 0.0017; p=0.9518 0.0695; p = 0.0092
occupancy

eI oTE] -0.0473; p = 0.1359 0.1010; p = 0.0012
attainment

The number of occupants in the household of the participant
was also considered; households of controls tended to have
more occupants than households of those with CRS (p=0.003),
however this was not significant after adjusting for age and sex
(p=0.275). Household income (according to the participant) was
intended to be used as a further socioeconomic measure but
only two thirds of respondents provided information although
no significant differences were found. Mean income was
£41,118.63 for controls and £42,800.02 for those with CRS. This
highest educational qualification achieved by the participant
showed no significant differences between controls and those
with CRS (p=0.599).

Quality of Life

Quality of life was measured using the SF-36 and SNOT-22. There
was a statistically significant association between SNOT-22 and
social class, but only a weak correlation was detected (Spearman
rho = 0.0935, p=0.001). There was no correlation between SNOT-
22 score and IMD, number of household occupants or educati-
onal attainment. There were statistically significant associations
between three socioeconomic variables and SF-36 but all
correlations were weak. Results are shown in table 2. There were
significant differences in mean scores between controls and
those with CRS for both the SF-36 and SNOT-22, before and after
adjustment for age and gender differences. Controls had better
scores for both scales as illustrated in table 3. A further detailed
analysis of the SNOT-22 subscales and differences between CRS
subtypes will be reported separately.

Co-morbidities

Several co-morbidities were higher amongst those with CRS
than controls, including psychiatric problems (p=0.001) and
respiratory issues.

CRS and mood disturbances

Chi-squared test showed significant differences between partici-
pant subgroups for both depression p=0.03 and anxiety p=0.04
and between mental health domain scores on SF-36 (p=0.05).
This will be published in detail at a later date.
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Table 3. Quality of life and diagnosis.

Controls Unadjusted p-value Age and gender adjusted p-value
SF-36 67.8 (20.5) 80.8 (15.1) -12.97 (-15.81,-10.12) <0.001 -14.32(-17.34,-11.30) <0.001
SNOT-22 45.0 (21.4) 12.1(13.9) 32.85(29.78,35.92) <0.001 36.40 (33.16,39.64) <0.001
Allergies epidemiological study of residents of Sao Paulo also found no
Those with CRS were more likely to report respiratory tract statistically significant differences in CRS prevalence according
sensitivity to aspirin (p=0.003), wine (p<0.001), fruits (0.034) and  to number of household residents, educational achievement or
nuts (0.026), but not to spicy food, drinks or vegetables. Further income of head of household, but did find a significant associ-
analysis is required for the free text answers regarding inhalant ation between presence of CRS and belonging to a low-income
allergies and will be reported elsewhere. group @), although it is noted that social structure in Sao Paulo
is different to the UK. Another study of 127 patients found that
Respiratory lower family income was related to worse self-reported sinus
Asthma had a strong association with CRS (<0.001) with those disease (although there was no difference in objective sinus

in the AFRS subgroup most frequently affected. Those with CRS disease based on Lund-Mackay score) ?%. A study considering
were more likely to report suffering from upper respiratory tract markers of disease severity amongst 93 patients with AFRS in

infections (URTIs) ‘often’ OR=7.39 (95% Confidence interval [CI]: North Carolina, found that bone erosion and orbitocranial invol-
3.31-16.51) or ‘frequently’30.25 (95% C1 9.77, 93.63). vement were associated with lower income, rural counties, poor

housing quality, and less health care access ?*. Some studies
Burden of surgery have found that comparable chronic diseases such as asthma
Amongst all CRS patients, 45% had undergone some form of si- have a strong association between poverty and disease severity
nonasal surgery previously (defined as one or more of polypec- (9 but this is controversial ©. Our study found no differences in
tomy, endoscopic sinus surgery (ESS), septoplasty, turbinate education attainment between cases and controls.
surgery, rhinoplasty) including 325 (26%) who had received at There were weak but statistically significant associations
least one nasal polypectomy and 169 (14%) who had undergone  between SNOT-22 score and social class, and SF-36 score and
at least one instance of ESS (separately or concurrently). The social class, household occupancy and educational attainment.
mean number of previous surgeries per patient in those had un-  Although there is sparse literature investigating such associati-
dergone multiple procedures was 3.3 (range 2-30) and a mean ons amongst those with CRS, Kilty et al found that those with a
duration of time of 10 years since the last procedure. A detailed lower educational level scored more highly on a sinus symptom
analysis of the surgical data is reported elsewhere (22). score @4,

Highly significant differences were seen in generic and disease-
Lifestyle and environmental exposure specific QoL scores between cases and controls, with cases
There were no significant differences in smoking or alcohol having less favourable scores on both SF-36 and SNOT-22,
consumption between controls and those with CRS. Nor were emphasising that CRS patients have a significant impairment
there significant differences in proportions of those living near of their QoL. This is supported by several previous studies ©°.
crops between those with CRS and controls. Data on air pol- Potential explanations for the association between socioecono-
lution for all recruitment sites is currently being sought and will mic variables and disease severity are likely to be multi-factorial,
be reported separately. reflecting the wide range of influencing aetiological factors in

CRS as well as individuals’ perceptions of symptoms. Several co-
Discussion morbidities were significantly more likely to be found amongst
Key results those with CRS than controls, including psychiatric problems
Sufficient data on socioeconomic status were collected to including mood disturbances and asthma. Studies considering
enable the primary objectives to be determined. There were no the biopathophysiological mechanisms which could be involved
significant differences in socio-economic variables as measured in the association between socioeconomic status and the deve-
by social class, IMD or household occupancy between those lopment of asthma have proposed family stress and endotoxin
with and without CRS. There have been few previous studies in- exposure in low-income households as a factor in development

vestigating the association between CRS and different measures  and experience of symptoms %, For example, caregiver stress
of socioeconomic status, particularly in the UK. A similar sized in early life has been associated with increased levels of TNF-o.
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in infants, which is known to be a pro-inflammatory cytokine in
asthma @,

The proportion of those reporting allergies including aspirin,
wine, fruits and nuts was higher amongst cases than controls.
This is supported by several previous studies 3.

There were no significant differences in smoking habits or
alcohol intake between cases and controls. Existing literature
varies as to the nature of any association with CRS. Despite
being known to reduce mucociliary clearance time, the associ-
ation between smoking and CRS varies between studies %29,

A large epidemiological study of over 73,000 Canadians found
no association between self-reported smoking and CRS; our
study supports this finding *". Similarly no association between
alcohol intake and CRS was found ", Smoking is associated with
poorer postoperative outcomes %,

Strengths and limitations

This study includes a varied population from across the United
Kingdom. It is the largest study of CRS in the UK to date. Adop-
tion onto the NIHR portfolio facilitated recruitment and many si-
tes had excellent participation rates. Participants were recruited
regardless of previous and subsequent management so there
was no bias towards surgical or medical treatment. There should
be no difference or bias regarding reporting of socioeconomic
factors between controls and those with CRS.

The study design had some limitations; it was a self-reported
study which predisposes to recall bias. Only those in secondary
or tertiary care were included, although many of those with

CRS are exclusively treated in primary care. There were large
amounts of missing data for some socioeconomic parameters.
If the study was redesigned, controls may have been recruited
from a wider pool than just from within hospital staff or from
amongst non-CRS ENT patients/relatives, to increase recruit-
ment particularly amongst males. An online version of the
questionnaire would have also produced a less labour-intensive
data processing period at the end of the study.

The study did not intend and cannot provide information about
prevalence of CRS in the general population.

Generalisability

Given the scope of the study incorporating a mixture of different
sized academic, tertiary and secondary care sites with partici-
pants from a range of urban and rural locations around the UK,
we believe the study findings are applicable to the wider popu-
lation of CRS sufferers presenting to ENT departments. However,
given an even larger burden of CRS patients is managed in a
primary care setting, the results may not necessarily apply to the
whole of the CRS-affected population.

Conclusion
Our study is the first study to assess socioeconomic influen-

The Chronic Rhinosinusitis Epidemiology Study (CRES)

ces in CRS in the UK and found no socioeconomic differences
between those with CRS and controls. This finding is significant
in furthering our understanding of the epidemiology of CRS. We
identified significant differences in health-related QoL reflecting
the substantial negative effect of CRS. This increased morbidity
leads to the increased health care utilisation by patients with
CRS, for both nasal and non-nasal symptoms, and within both
primary and secondary care. Additionally those with CRS were
found to have higher respiratory and psychological co-mor-
bidities. The disease burden associated with CRS needs to be
considered in both individual patients'management and when
undertaking clinical and epidemiological research into CRS, and
in the context of planning future guidelines.
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ABSTRACT

Objectives: The aim of this study was to investigate
the surgical revision rate in patients with chronic
rhinosinusitis (CRS) in the UK CRS Epidemiology
Study (CRES). Previous evidence from National
Sinonasal Audit showed that 1459 patients with CRS
demonstrated a surgical revision rate 19.1% at 5 years,
with highest rates seen in those with polyps (20.6%).
Setting: Thirty secondary care centres around the UK.
Participants: A total of 221 controls and 1249
patients with CRS were recruited to the study including
those with polyps (CRSwNPs), without polyps
(CRSsNPs) and with allergic fungal rhinosinusitis
(AFRS).

Interventions: Self-administered questionnaire.
Primary outcome measure: The need for previous
sinonasal surgery.

Results: A total of 651 patients with CRSwNPs, 553
with CRSsNPs and 45 with AFRS were included.

A total of 396 (57%) patients with CRSwNPs/AFRS
reported having undergone previous endoscopic nasal
polypectomy (ENP), of which 182 of the 396 (46%)
reported having received more than one operation. The
mean number of previous surgeries per patient in the
revision group was 3.3 (range 2-30) and a mean
duration of time of 10 years since the last procedure.
The average length of time since their first operation
up to inclusion in the study was 15.5 years (range
0-74). Only 27.9% of all patients reporting a prior ENP
had received concurrent endoscopic sinus surgery
(ESS; n=102). For comparison, surgical rates in
patients with CRSsNPs were significantly lower; 13%
of cases specifically reported ESS, and of those only
30% reported multiple procedures (x2 p<0.001).
Conclusions: This study demonstrated that there is a
high burden of both primary and revision surgery in
patients with CRS, worst in those with AFRS and least
in those with CRSsNPs. The burden of revision surgery
appears unchanged in the decade since the Sinonasal
Audit.

Strengths and limitations of this study

= Large cohort of patients from secondary and ter-
tiary care centres around the UK.

= Chronic rhinosinusitis is a common disease and
sinonasal surgery is frequently undertaken.

= The data are derived from self-reported question-
naire responses by patients.

m There is selection bias as only symptomatic
patients returning to secondary care are included
in the study.

INTRODUCTION

Rhinosinusitis is one of the most common
chronic adult health problems in the Western
world with a recent European study estimat-
ing the prevalence of chronic rhinosinusitis
(CRS) at 11%,' although in studies with
physician-led diagnosis of CRS, a prevalence
of 6-7% has been observed.” ® Sinonasal
surgery for patients with CRS is commonly
performed by otorhinolaryngologists around
the UK. Hospital Episode Statistics (HES)
data for 2012-2013 suggest that approxi-
mately 40 000 nose or sinus operations are
performed each year in England and Wales;
this is in addition to an estimated 75 000 out-
patient consultations.” Patients selected for
surgical intervention should have failed to
improve symptomatically on medical treat-
ment, but there is a greater than fivefold vari-
ation in intervention rates across the UK.
This variation may reflect a number of factors
including both underutilisation and overutili-
sation of surgery, a lack of guidelines and a
lack of evidence in well-constructed rando-
mised controlled trials (RCTs) to support
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surgery;” a 2005 Health Technology Assessment commis-
sioned systematic review of sinus surgery identified the
need for good quality studies comparing surgery with
medical treatment for CRS with nasal polyps
(CRSwWNPs).° Furthermore, the duration of uncontrolled
symptoms before surgery varies considerably between 1
and 10 years.” This uncertainty regarding the role of
surgery is highlighted by its inclusion in the National
Institute for Health and Care Excellence (NICE)
Database of Uncertainties about the effects of treatment
(DUETs).? Although level 1 evidence is lacking, recent
studies evaluating the symptomatic and economic bene-
fits of surgical intervention in CRS outside of the UK
National Health Service (NHS) setting favour surgical
intervention over ongoing medical therapy.”*

In 2000-2001, a total of 3128 consecutive patients
undergoing surgery for CRS at 87 NHS hospitals were
enrolled as part of the UK Sinonasal Audit coordinated
through the Clinical Effectiveness Unit at the Royal
College of Surgeons of England.13 All of the 156 NHS
Trusts in England and Wales performing sinonasal
surgery were invited to take part in the Audit; those who
failed to participate largely cited financial constraints as
the reason for refusal. All patients aged 16 years or more
and who had elected to undergo surgical procedures to
treat nasal polyposis and/or CRS were eligible for inclu-
sion. Although this study concluded that sinonasal
surgery is generally safe and effective and that patient
selection for surgery could be improved, the subsequent
long-term follow-up of audit patients also demonstrated
the limitations of sinus surgery in current practice.'*
From the 1459 patients who responded to b5-year
follow-up, revision surgery rates increased at each time
point such that 19.1% had undergone further sinonasal
surgery during the 5 years since their original operation.
In CRSwNPs, 20.6% had undergone revision compared
with 15.5% of patients with CRS without nasal polyposis
(CRSsNPs). Looking at cases where a simple polypect-
omy was performed, 21.2% had undergone revision
surgery compared with 20.0% of patients who had also
received additional sinus surgery with an adjusted OR of
0.66 (p=0.04) for the risk of the latter group needing
further surgery.

Given these interventions occurred 13-14years ago
during which time there have been advances in instru-
mentation and visualisation for sinonasal surgery, the
CRS Epidemiology Study (CRES) provided an opportun-
ity to revisit this scenario using recent data. CRES pro-
spectively collected a national cohort of self-reported
patient data in the UK (excluding Northern Ireland).
The overarching aim of the CRES was to identify any
difference in socioeconomic variables between patients
with CRS and healthy controls using a study-specific
questionnaire which included demographic and socio-
economic questions as well as disease-specific and
generic quality of life tools. The study included a qualita-
tive arm exploring patient experiences in detail. The
CRES questionnaire also allowed collection of

information about previous surgical interventions, allow-
ing us to investigate surgical revisions and allow compari-
son of management between subgroups of CRS. Revision
surgery is herein defined as any further surgical interven-
tion for CRS (ie, repeated nasal polypectomy or repeated
endoscopic sinus surgery (ESS).

MATERIALS AND METHODS

The CRES was sponsored by the University of East
Anglia (UEA). Any patients presenting to secondary
care outpatient clinics and diagnosed by an otorhino-
laryngologist with CRS as defined by the criteria laid out
in the European Position Paper on Rhinosinusitis and
Nasal Polyps (EPOS) were invited to participate in the
study regardless of symptom or disease severity or dur-
ation and regardless of any prior interventions. The
study initially started recruitment in the East Anglia
region of the UK but following elevation to the National
Institute of Health Research Clinical Research Network
Portfolio, a total of 30 sites from around the UK (includ-
ing the devolved nations of Wales and Scotland) joined
the study which ran between 2007 and 2013. The study-
specific questionnaire was anonymous, and therefore no
consent was taken but implied through their participa-
tion. Patients were classified by subgroup of CRS
(CRSsNPs, CRSwNPs or allergic fungal rhinosinusitis
(AFRS) by a clinician prior to completion of the ques-
tionnaire using the EPOS definitions for with or without
polyps (using endoscopic and/or radiological confirm-
ation) and the Bent and Kuhn criteria for AFRS.
Questionnaires were either completed before leaving the
clinic or taken home and returned by post in freepost
envelopes. The returned questionnaires were then
scanned into a database electronically but checked by
two members of the research team for accurate correl-
ation with the paper questionnaire and for missing data.
The study questionnaire includes study-specific questions
relating to socioeconomic, environmental and medical
comorbid variables as well as the validated Short Form
36 (SF-36)'° quality of life measure and the Sino-Nasal
Outcome (SNOT-22)'® questionnaire. A pilot study
demonstrated incomplete responses to the question
“Have you ever had any nasal surgery?” due to some par-
ticipants excluding sinus surgery from their responses.
The questionnaire therefore stated “Have you had any
previous surgery—yes/no?; If yes, please specify what
and when”, followed by a free field text box. This cap-
tured all forms of sinonasal surgery; the frequency of
surgery and any other type of surgery undergone by par-
ticipants and the dates provided by participants varied
from exact dates to just the year of surgery. The self-
reported questionnaire was the only means of data
capture in relation to surgery. These surgery-specific
data were collated and subcategorised where data were
available (see flow chart). If participants did not com-
plete the surgery text box, they were assumed not to
have undergone any previous surgery and as such there
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were no missing data in this respect. The duration of
time since the most recent surgical intervention pro-
vided and completion of the questionnaire is described
as ‘recurrence time’. The study was powered based on
the ability to detect differences in quality of life between
cases and controls since this was the primary purpose of
the study. The percentage of respondents with previous
surgeries were compared across the three subgroups
(CRSsNPs, CRSwNPs and AFRS) using a x* test. The
mean SNOT-22, surgical impact and time to recurrence
were compared between the three subgroups using ana-
lysis of variance (ANOVA).

RESULTS
A total of 1470 completed questionnaires were returned
by participants including 1249 patients with CRS, reflect-
ing a response rate across all sites of 66%. The age range
of all participants was 18-102 years, mean 52.6 years, with
709 men and 606 women (155 did not identify their
gender; see figure 1 flow chart). Patients with CRS diag-
nosed by their ENT surgeon included 651 with CRSwNPs,
553 with CRSsNPs and 45 with AFRS. From the total of
1249 CRS participants, 556 (45%) had undergone some
form of sinonasal surgery (defined as one or more of
polypectomy, ESS, septoplasty, turbinate surgery, rhino-
plasty) including 325 (26%) who had received at least
one nasal polypectomy and 169 (14%) who had under-
gone at least one instance of ESS (figure 2).

Combining data for the subgroups of CRSwNPs and
AFRS (n=696), 396 (57% of those with CRSwNPs or
AFRS) reported previous ‘sinonasal surgery’ of which

+221 controls
excluded from this
analysis

1470 CRES

participants

878 CRS patients
reported
undergoing
"surgery"

169 patients
reported
undergoing sinus
surgery

Figure 1

99/696 (14%) reported having undergone ESS and
315/696 (45%) nasal polypectomy. Looking specifically
at patients with CRSWNPs who underwent a polypectomy
(n=281), only 30% (n=85) reported concurrent ESS. In
cases of CRSsNPs (n=553), only 160 (29%) patients
reported sinonasal surgery in whom 70 (13%) specific-
ally reported ESS (see table 1 for summary data). A x*
test showed that the difference between the subgroups
was highly significant (p<0.001). Other nasal procedures
specifically reported included septoplasty and turbinate
surgery.

Considering multiple procedures, 157 of 315 patients
with CRS who reported having undergone a nasal poly-
pectomy previously (50%) had received more than one
operation with a mean number of 3.3 polypectomies
(range 2-30; figure 3). In contrast, in the CRSsNPs sub-
group, 21 of 160 (13%) participants reported repeated
sinonasal surgery. A x test showed that the difference
between the subgroups was again highly significant
(p<0.001).

Looking at the timeline for participants who under-
went sinonasal surgery, 318 reported dates for surgery,
with the average duration from first reported surgery to
inclusion in the study being 15.5years (range 0-74;
table 2 and figure 4). Although patients may have
become asymptomatic for periods between interven-
tions, these data give a perspective on the chronicity of
the disease (from first intervention), especially as many
patients will have been symptomatic for months to years
before the first referral to secondary care. The duration
of time since the most recent surgical intervention to
completion of questionnaire (most current consultation)

*322 excluded as
surgery was non-
rhinological

556 CRS patients

underwent

"sinonasal surgery"

325 patients
reported
undergoing a nasal
polypectomy

Flow chart for inclusion of surgical data from CRES (CRS, chronic rhinosinusitis; CRES, CRS Epidemiology Study).
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Figure 2 Frequency of

Eno

Patients who have previ | surgery [@ves

sinonasal surgery (AFRS, allergic

fungal rhinosinusitis; CRSsNPs, 400
chronic rhinosinusitis without

nasal polyps; CRSwWNPs, chronic

rhinosinusitis with nasal polyps).

Count

is called ‘recurrence time’ and ranged from 0 to
70 years with a mean of 10 years for all CRS but notably
a mean of 3.68 in patients with AFRS, being significantly
shorter than CRSWNPs (p=0.005; table 3 and figure 5).
The median interval for revision surgery in patients with
AFRS was 2 years.

Asthma and aspirin-exacerbated respiratory disease
were significantly more likely to be present in patients
who had had multiple surgeries (60% asthma, 35%
AERD) than those who had not (43% and 11%; %2
p>0.001). Finally a comparison in SNOT-22 scores

CONTROL
Diagnosis

CRSshPs

CRSwNPs

between patients with CRSwNPs/AFRS who have had
multiple endoscopic nasal polypectomies (ENPs) and
those who reported no surgery shows a significantly
higher mean score in the multiple surgery group (45.6
vs 37.9; p=0.001); a mean SNOT-22 score of 42.1 in
those patients reporting only one ENP was not signifi-
cantly different. ANOVA for SNOT-22 scores regardless
of surgery showed only a significant difference between
CRSwNPs and AFRS subgroups (p=0.043). A more
detailed analysis of factors influencing disease in CRS
will be reported elsewhere.

Table 1 Summary data (percentages expressed with total in each subgroup as the denominator)

CRSwNPs and
Variable CRSsNPs CRSwNPs AFRS AFRS combined
Total number of respondents 553 651 45 696
Male, % 414 59.8 55.6 -
Mean age 51.8 56 56.1 -
Previous sinonasal surgery 160 (29%) 359 (55%) 37 (82%) 396 (57%)
Previous ENP 10 (2%) 281 (43%) 34 (76%) 315 (45%)
Previous ESS 70 (13%) 85 (13%) 14 (31%) 99 (14%)
Multiple ESS/ENPs 21 (4%) 131 (20%) 26 (58%) 157 (23%)
Mean ENPs - 2.98 3.12 3.01
Mean SNOT-22 score 442 431 50.1 -

AFRS, allergic fungal rhinosinusitis; CRSsNPs, chronic rhinosinusitis without nasal polyps; CRSwNPs, chronic rhinosinusitis with nasal
polyps; ENP, endoscopic nasal polypectomy; ESS, endoscopic sinus surgery; SNOT-22, Sino-Nasal Outcome.

Philpott C, et al. BMJ Open 2015;5:¢006680. doi:10.1136/bmjopen-2014-006680





8 Open Access

W only 1 ENP
-1 eEne

400
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0—
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Diagnosis

Figure 3 Frequency of multiple ENPs being performed in
patients who have previously undergone surgery. AFRS,
allergic fungal rhinosinusitis; CRSwNPs, chronic rhinosinusitis
with nasal polyps; ENP, endoscopic nasal polypectomy.

DISCUSSION

The data from the CRES depict a story of the burden of
CRS on the NHS with more than half the cases of
CRSwNPs and AFRS reporting previous surgical inter-
vention and nearly half of those with surgical interven-
tion having had more than one procedure. As these
patients were all at varying points in their journey as suf-
ferers of CRS with some having undergone prior inter-
vention in secondary care and others having previously
received only treatment in primary care (having been
recruited at their first appointment in secondary care),
we believe the study population includes a wide range of
CRS sufferers, rather than a specific surgical cohort, and
the SNOT-22 scores reflect a range of severity (0-108)
with overall recruitment across all sites being 66% of
those approached for participation.

Limitations of this study data are that they are self-
reported and patients may not accurately recollect the
details of the procedures. There are no data on non-
responders, given the anonymous nature of the study.
Although there were large numbers of non-surgical
cases reported, there is a potential bias towards those
who had received surgical intervention, given the sec-
ondary care setting of the study and that GPs will often
refer patients when they believe medical treatment has
been exhausted. The study did however aim to recruit
all patients seen with CRS, including those only receiv-
ing medical intervention in the outpatient setting.

Table 2 Surgical impact data

There is a selection bias in terms of location as only
patients undergoing treatment in ENT departments
were recruited—there may be many patients who have
had successful previous surgery who will be missed as
they are no longer requiring active care or are only
receiving treatment in primary care; capturing this wider
picture of patient journeys across primary and secondary
care may become more of a reality now, with the advent
of health informatics such as the Clinical Practice
Research Datalink (CPRD).'” The study was designed to
review patients with CRS at one given point of time for
each participant, and since reported duration of disease
for each participant varied considerably, it is difficult to
accurately establish the size of the population at all time
frames. Strengths of the study include the spread of data
from across the UK, representing both smaller district
general hospitals and larger tertiary centres as well as
different urban and rural populations.

Comparison with the UK Audit data

The UK Sinonasal Audit found that 46.1% of patients
had undergone sinonasal surgery before participating in
the study, with 52.5% of those with CRSwWNPs reporting
previous surgery, compared with 35.0% of CRSsNPs. In
comparison, CRES has found slightly lower rates of
patients with CRS overall reporting previous surgery,
43% of all patients with CRS, but 57% of CRSwNPs and
29% of CRSsNPs. This may reflect the point of recruit-
ment being different; Audit patients were recruited at
the time of surgery, while CRES patients were recruited
at the time of outpatient treatment, recruiting just those
eligible for surgery in the Audit is likely to recruit more
severely affected patients than a cohort being treated in
outpatients; however, the mean SNOT-22 scores were
very similar with a mean preoperative score of 42 in the
Audit and a mean of 43.9 in CRES. The median time to
previous operation in the UK Audit and in CRES was
6 years.

Our study found the highest rate of revision surgery to
be among those with CRSWNPs and AFRS, with rates of
previous surgery almost twice that of those without nasal
polyps which is supported by the UK Sinonasal Audit.
There is a growing acceptance that patients with and
without polyps have distinct differences. This is reflected
in the current iteration of EPOS, with different treat-
ment algorithms for the two main phenotypes. The role
of surgery in patients with CRSwNPs is likely to be no

Number of patients Standard
Diagnosis with available data Mean Median deviation Range
AFRS 23 10.7 9 7.9 33
CRSwNPs 212 16.2 13 14.0 74
CRSsNPs 83 15.0 11 13.3 48

AFRS, allergic fungal rhinosinusitis; CRSsNPs, chronic rhinosinusitis without nasal polyps; CRSwNPs, chronic rhinosinusitis with nasal

polyps.
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Figure 4 Duration of time since first sinonasal surgery for
patients with chronic rhinosinusitis with nasal polyps (surgical
time impact).

more than achieving topical access to intranasal therap-
ies, and it may not change the underlying pathophysio-
logical process. The need for recurrent treatment is
therefore not unexpected. A recent study'® found that
ostiomeatal obstruction is not a feature of CRSwNPs,
and surgery, which primarily alleviates obstruction, is
unlikely to be curative. In contrast, ostiomeatal obstruc-
tion is much more common in CRSsNPs, and therefore
ESS which addresses this may well achieve long-term
benefits. This contrasts to one previous study'® which
found no difference in recurrence rates between those
with and without polyps. It is not clear at this time
whether the high revision rates seen in CRSwNPs simply
reflect the chronic nature of the condition and the lim-
itations of current medical management, or whether
there are operative variables that may be improved in
order to reduce the ongoing burden of revision surgery.
CRSwNPs patients are likely to reflect a diverse group,

Table 3 Time to recurrence data

8

with differing individual patient factors (endotypes) that
are yet to be fully understood and characterised. The
presence of asthma appears to represent a higher risk
factor for recurrence.”’ Similarly, a previous study has
also shown higher rates for repeat surgery among those
with aspirin-exacerbated respiratory disease® (risk-OR of
2.7). One additional patient factor which may influence
rates and times to revision surgery is smoking status, Wu
et al showed that smokers had a shorter time to revision
surgery,” but with only 11 smokers in those with mul-
tiple ENPs in CRES, this trend was difficult to quantify.

A crucial factor in the success or failure of surgical
intervention will be patient compliance with ongoing
medical management postoperatively. Although informa-
tion on medical treatment was recorded, this cannot be
specifically aligned with the postoperative period in
these patients and is not considered further in this ana-
lysis. Anecdotal evidence from the qualitative arm of the
CRES suggests that compliance with topical treatments is
a problem and that patient education at the outset of
treatment is crucial with a need for regular reinforce-
ment.”” This may currently be counteracted by differing
advice from primary and secondary care practitioners
and emphasises the need for greater awareness of guide-
lines, but there is also a need for further clinical trials in
terms of medical treatment to underpin this.

We acknowledge that recurrence of disease reflecting
its chronic nature is a more common occurrence than
revision due to ‘failed’ surgery in its truest sense. While
we accept the term ‘revision’ suggests failure of the
primary surgery and that recent evidence shows early
postoperative benefits from sinus surgery,24 for the
reasons cited above (extent of surgery and grade of
surgeon) we feel consideration needs to be given to the
longer term perspective on surgical management in
CRS. As such there is a need for trials that address these
factors, so that we can better understand whether these
repeated surgical interventions reflect a disease-specific
burden or are a product of current surgical strategies.

Cost burden

Within the NHS, consideration of the cost of repeated
surgeries is very important. Based on annual HES data
for 2012/2013 on admissions for sinus surgery for
CRSwWNPs,” and considering NHS reference costs of
approximately £1500 per case for each surgical admis-
sion,” the total cost to the NHS is likely to be over £30

Number of patients Standard

Diagnosis with available data Mean Median deviation Range
AFRS 22 3.7 2 3.6 12
CRSwNPs 208 10.8 7 11.9 70
CRSsNPs 82 12.9 8 13.2 46
AFRS, allergic fungal rhinosinusitis; CRSsNPs, chronic rhinosinusitis without nasal polyps; CRSwNPs, chronic rhinosinusitis with nasal
polyps.
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Figure 5 Duration of time since most recent surgery in
patients with chronic rhinosinusitis with nasal polyps
(recurrence needing secondary care input).

million per year. Although the exact proportion of revi-
sion surgeries across the NHS is not precisely known, if
50% of surgical cases are revision cases, then £15 million
is spent each year on revision sinus surgery or polypec-
tomies. As well as the financial burden to the NHS,
there is a risk we may be subjecting patients to surgery
and its attendant complications without good evidence
of effectiveness from level 1 evidence. However, the
benefit in terms of reduced healthcare costs as seen in
an American model suggests that surgery may prove
more cost-effective than continued medical therapy
alone. This recent study showed that patients with CRS
have healthcare utilisation levels at the time of surgery
that are eight times greater than baseline, but also
reach baseline levels within 13 weeks postoperatively.*®
However, given the costs of surgery, good evidence on
the cost-effectiveness of repeated interventions is needed
and must be weighed up against both the direct and
indirect costs of the condition.

CONCLUSIONS

Data from the CRES show that 13years after the
Sinonasal Audit, there is still a high burden of revision
surgery in CRS to both patients and healthcare provi-
ders. It is therefore essential, now more than ever, that
carefully designed clinical trials are undertaken that
build on the existing evidence to support surgery in
CRS and assess the effectiveness of surgery before
making such decisions. A possible trial design might
consider comparing early surgical intervention alongside
continued medical therapy versus delayed surgical

Open Access

intervention on continued medical therapy to show
benefit from surgery per se and also to investigate
whether or not surgery is cost-effective. Further trials are
then needed to examine the benefits of extended sinus
surgery over minimal surgical intervention (eg, ENP).
This study emphasises the need for ongoing research to
improve the care of patients with CRS in order to min-
imise the need for repeated specialist care and operative
intervention.
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[bookmark: _Toc73962989]Introduction

EMAHSN is committed to ensuring that its work and activities are equitable and do not disadvantage anyone, particularly people who have a Protected Characteristic (Appendix 1) as defined by the Equality Act and Public Sector Equality Duty. 

Equality Analysis (EA) or Equality Impact Assessment is an approach designed to improve our equalities practice. EA helps us understand the steps need to take to ensure people we serve are not disadvantaged. It provides evidence that we are complying with the Equality Act and Public Sector Equality Duty, and helps us assess, analyse and mitigate risks to ensure we are making a real difference to the lives of the diverse communities we serve.

If there are any questions relating to the national adoption and spread approach taken to the implementation of the XprESS multi sinus dilation system, please email christina.watson@nottingham.ac.uk (AHSN National Product Lead).

We are always keen to update our thinking to improve equalities, so if you have any queries or suggestions about this document, please email sophie.mason@nottingham.ac.uk  (EMAHSN MTFM Implementation Lead).

[bookmark: _Toc73962990]Description

		



		1. Name and brief description of the project.



		

The MedTech Funding Mandate (MTFM) is an NHS Long Term Plan commitment to getting selected NICE (National Institute for Clinical Excellence) - approved cost-saving devices, diagnostics and digital products to NHS patients more quickly. 

The policy aims to:

· Mandate commissioners to fund the MTFM technologies when clinically appropriate*

· Ensure equity in healthcare provision is achieved by monitoring patient access to the supported technologies across the NHS in England

· Direct the NHS on which MedTech innovations are effective and likely to give savings on investment

· Support the NHS to develop a sustainable approach to overcoming the financial barriers to adopting medical devices, diagnostics and digital products



On an annual basis, further technologies will be added to the list of supported devices. There are currently 11 (as of 1April 2022), 4 from 21/22, and 7 added for 22/23. The selection criteria (below) have been set by NHS England & NHS Improvement (NHSE&I) and they review these against the NICE medical technology guidance and NICE diagnostics guidance to determine which technologies should be added to the policy for support with adoption and spread. Details can be found in the policy guidance here.

The policy supports the adoption of technology that:

· Are effective: demonstrated through a positive NICE evaluation and recommendation

· Are cost saving within three years: NICE modelling demonstrates a net saving in the first three years of implementing the technology

· Are affordable to the NHS: the cost should not exceed £20 million in any of the first three years.

[bookmark: _Hlk97870189]This Equality Analysis focuses on the XprESS multi-sinus dilation system. It is a single use device used during surgery for the treatment of chronic rhinosinusitis (inflammation of the nose and paranasal sinuses for more than 12 weeks) where medical intervention is no longer effective. Chronic is defined as symptomatic over 12 weeks or 3 episodes in a year. Other less invasive treatments may be considered prior to surgical intervention. 

The surgery involves using a balloon‑tipped device with a re-shapeable end that is inserted through the nose.

Exclusions: Complex cases and patients with severe nasal polyposis (the development of numerous polyps - growths that protrude from a mucous membrane) as these were not included in the studies evaluated. Further exclusions are highlighted in section 5.  

The full NICE guidance for XprESS is available here. 

The East Midlands Academic Health Science Network is supporting the adoption and spread of this product across hospitals in our region and is the national AHSN leads for the innovation. Further details can be found on our website when it is developed.

*Clinicians will work with AHSNs and their providers corporate teams (finance, procurement, contracting etc) to analyse the benefits against local need. If it is deemed not appropriate to adopt at any particular provider, then the rationale will be reported to NHSE&I.





[bookmark: _Toc73962991]Aims and Benefits

		



		2. The key aims and benefits of this MedTech technology



		The overarching aim is for providers across England to offer evidence-based, effective and equitable access to treatments. This year EMAHSN are leading the national adoption of the MTFM technology ‘XprESS multi sinus dilation system’ to eligible patients with chronic rhinosinusitis by supporting the other AHSNs to support participating hospitals across their regions. Further details can be found in the MTFM policy document.

The major benefit of XprESS multi sinus dilation is that it can be done under local anaesthetic (awake surgery in an outpatient setting). This will require a review of the service provision and the pathway for patients who could benefit from accessing this procedure. However, XprESS is not limited to use in an outpatient setting, it can be used under general anaesthetic and in inpatient settings. 

Additional benefits from use of balloon dilation (NICE Guidance XprESS multi sinus dilation system for treating chronic sinusitis) are: 

· Provides patients a speedier recovery

· Reduces post operation pain

· Reduces pain for post operation debridement (the removal of damaged tissue or foreign objects from a wound)

· Allows more of the sinus cavity to be treated.





[bookmark: _Toc73962992]Equalities Related Research 

		



		3. A summary of and reference to any relevant equalities related research or consultation. 



		

NICE have written an EIA for XprESS (2016), which concluded there were no equality issues raised during the scoping and no issues raised during consultation.

NHS England and NHS Improvement will be conducting an equality impact assessment throughout the lifetime of the programme. We will review and incorporate any learning when this becomes available. 

Where we have found any relevant equality related research relevant to chronic rhinosinusitis and the use of this technology, it is summarised in Section 5 against each protected characteristic.  

The implementation of XprESS is done so with the recommendation of using the device on patents under local anaesthetic, therefore we have also included considerations related to awake surgery under local anaesthetic:

The benefits associated to adopting XprESS multi dilation system relate to how the recommended procedure is performed (awake under local anaesthetic in an outpatient setting). However, Stryker (the company who designed and supply this device) has suggested that the transition to awake surgery should include consultants undertaking this procedure while the patient is under general anaesthetic, in an in-patient setting as they become fully trained on using the product. This highlights that for some patients they could forgo the awake surgery element if deemed that the awake surgery would be inappropriate. This recommendation relates to non-complex symptoms. 

For those patients where XprESS is deemed to not be appropriate, the current standard procedure known as Functional Endoscopic Sinus Surgery (FESS) will be undertaken instead. FESS can be done under local or general anaesthetic in an in-patient setting.





[bookmark: _Toc73962993]Impact

		



		4. A summary of how MedTech Technology may affect or impact upon equality.



		

There is currently variation across the country in terms of people being able to access advanced treatment for chronic rhinosinusitis. The MTFM programme aims to help providers adopt NICE recommended technology that are cost saving, less complex and invasive and improve the patient experience and outcome. 

In addition, the policy states: 

The MTFM policy aims to address health inequalities in three ways:

· Striving for equitable access by ensuring all eligible patients can access the latest proven cost-saving NICE technologies by mandating the use of local funding

· Ensuring our approach facilitates access by disproportionately affected groups

· Including technologies that treat conditions that disproportionately affect certain patient groups, such as sickle cell disease.

We therefore anticipate that the adoption of XprESS will reduce variation and equitable access to evidence based and effective treatment.  





[bookmark: _Toc73962994]Protected Characteristics

5. Who from these Protected Characteristics/other underserved communities may be affected and how.



		Age

		

		

		



		Positive Impact

		Negative Impact

		No Impact 

		Impact Unknown



		X

		

		

		



		Chronic sinusitis affects 1 in 10 UK adults [ENT UK and Royal College of Surgeons, 2016]. The prevalence of chronic/acute rhinosinusitis increases with age. 

Research shows the increased risk of general anaesthetic as people age. Therefore, the use of the XprESS multi dilation system during surgery while people are awake, will have a positive impact on adults and as people age. 

The company who designed and supply this device have expressed that caution should be taken when recommending awake surgery in patients under 16. 

As with all surgery, the anaesthetist and surgeon, in consultation with the patient, should decide which anaesthetic technique to use in the best interest of each patient. 







		Disability 

		

		

		



		Positive Impact

		Negative Impact

		No Impact 

		Impact Unknown



		X

		

		

		



		This product is potentially available for all patients including those with physical and learning disabilities, people on the autistic spectrum and mental health needs. 

Reasonable adjustments on the grounds of disability should be part of good, personalised care when preparing individual patients for awake surgery. https://www.england.nhs.uk/learning-disabilities/improving-health/reasonable-adjustments/

In addition, people with the following conditions are at greater risk of developing chronic rhinosinusitis and would therefore benefit:  

· Asthma.

· Allergic rhinitis.

· Anatomical variation or mechanical obstruction (for example, deviated nasal septum, nasal polyps, trauma, foreign body).

· Seasonal variation (more likely to occur in the early months of the year).

· Impaired ciliary motility (for example, cystic fibrosis).

· Aspirin sensitivity — there is an association between aspirin sensitivity and chronic sinusitis with nasal polyps.

· Immunocompromise — dysfunction of the immune system can be associated with chronic sinusitis.

· Genetic factors — chronic sinusitis without nasal polyps can run in families although no genetic abnormality linked to chronic sinusitis has been identified.

· Cigarette smoking — chronic sinusitis is more common in people who smoke.

· Latrogenic factors — sinus surgery can result in an increased risk of persistent sinus infection

[Foden et al, 2013; Aring and Chan, 2016; Rosenfeld, 2016]

https://cks.nice.org.uk/topics/sinusitis/background-information/ 

A restriction to accessing this type of surgery is the complexity of the sinusitis i.e. those patients with severe nasal polyposis, it is advised by experts that balloon dilation is not suitable. In cases where XprESS is deemed inappropriate, the functional endoscopic sinus surgery (FESS) would be the standard surgical option.

The company who designed and supply the XprESS multi-dilation system also convey the following when recommending awake surgery:

Patients’ suitability is individually specific and should only be judged after completing a full patient history and assessment and considering all risks. Risks specific to individuals should be recorded and evaluated. Suitable candidates for awake surgery include patients:

· with a good understanding and willingness to have awake surgery 

· who require a procedure suitable for awake surgery 

· with mild or moderate disease.

Caution should be taken when recommending awake surgery in patients:

· with an inability to participate in an informed consenting process 

· with an inability to communicate clearly

· where there is advanced disease

· with a history of sensitivity or allergy to local anaesthetic medication

· with unsuitable anatomical features, such as severely deviated septum

Special care should be taken when considering patients with high risk of bleeding (such as anticoagulation) or comorbidities. 

Awake rhinology surgery is sometimes a safer option where patients are at higher risk of bleeding or at a higher risk of complications from a General Anaesthetic, such as, for example obstructive sleep apnea (OSA), chronic obstructive pulmonary disease (COPD) and obesity. (Andrews, 2021, Awake Rhinology Surgery in Response to the COVID-19 Pandemic in Europe, ORL J Otorhinolaryngol Relat Spec. 2021 Aug 31: 1–10).







		Gender Reassignment/Transgender 



		Positive Impact

		Negative Impact

		No Impact 

		Impact Unknown



		x

		

		

		



		The surgery is focussed on the sinus pouches in the face of patients. It will be available for any trans or non-binary person. The NICE Equality Impact Assessment did not identify any issues for people who are going through gender reassignment or transgender and non-binary patients. 







		Pregnancy and Maternity 



		Positive Impact

		Negative Impact

		No Impact 

		Impact Unknown



		x

		

		

		



		The surgery is focussed on the sinus pouches in the face of patients. There have been no reported issues associated to pregnant patients. 

However, the recommended use of local anaesthesia (awake surgery) over general anaesthesia is a potential positive impact for pregnant people. The advice from the paper ‘Anaesthesia for non-obstetric procedures during pregnancy’ (Martina Nejdlova, MD, Trevor Johnson, FRCA, 2012) advises the following:

· Avoid or minimize aortocaval compression.

· Perform surgery in the second trimester where possible. Avoid elective surgery until after delivery.

· Regional anaesthesia is preferred to general anaesthesia where possible.

· Maintain normal maternal physiology. Optimize uteroplacental perfusion and avoid fetal asphyxia.

· Avoid unwanted drug effects on the fetus but be aware that no anaesthetic agents have been shown to be teratogenic in the clinical use.

https://academic.oup.com/bjaed/article/12/4/203/275380?login=true 

The company who designed and supply the XprESS multi-dilation system have expressed that caution should be taken when recommending awake surgery in with pregnancy or suspected pregnancy patients.







		Race

		

		

		



		Positive Impact

		Negative Impact

		No Impact 

		Impact Unknown



		x

		

		

		



		The NICE Equality Impact Assessment (EIA) identified no known concerns highlighted with this procedure regarding race. There is no published research in the UK about chronic rhinosinusitis in relation to race and treatment. 

Furthermore, there are some studies (2012) carried out in the United States, which highlighted that chronic sinusitis was a major health condition for all ethnic minority groups in the US and accounted for sizable hospital visits. 90% of cohort studies did not provide details of race/ethnicity for electing endoscopic sinus surgery. Prospective cohort studies indicated that minority surgical patients accounted for 18%, when compared with the national census estimates at the time (35%).https://pubmed.ncbi.nlm.nih.gov/22487286/  

Stryker, the company who designed and supply this device, have explained that the visibility of the light is based on the bone density not the darkness or lightness of the skin. There may be instances where a surgeon needs to alter the room brightness to utilise the ‘under the skin’ light.

In terms of the move to awake surgery, for those people who speak English as a second language, hospital staff should explain the procedure to patients through their interpreting services as part of their usual personalised care good practice. 

However, shortage of translators and limited access for translation support by family members, due to infection control measures might reduce the positive impact.  







		Religion/Belief/No Belief



		Positive Impact

		Negative Impact

		No Impact 

		Impact Unknown



		x

		

		

		



		This intervention will be available for all patients who follow any religion, belief, or no belief, and will therefore have a positive impact. 

The NICE EIA did not identify any adverse impact or concerns with this procedure for people from this protected group. 







		Sex

		

		

		



		Positive Impact

		Negative Impact

		No Impact 

		Impact Unknown



		x

		

		

		



		The prevalence of chronic sinusitis affects both men and women. There is evidence to suggest that chronic rhinosinusitis occurs more in women, but there is no evidence of positive or negative impact of using this technology based on a person’s sex. This surgery will benefit both men and women. https://cks.nice.org.uk/topics/sinusitis/background-information/prevalence/









		Sexual Orientation

		

		

		



		Positive Impact

		Negative Impact

		No Impact 

		Impact Unknown



		x

		

		

		



		This procedure will be available to anyone from the LGBTQ+ community who require and are happy to receive it. 

Based on NICE EIA there are no identified concerns with this procedure for people from the LGBTQ+ communities. 







		Other

		

		

		



		Positive Impact

		Negative Impact

		No Impact 

		Impact Unknown



		

		

		

		x



		E.g., people living in deprived/rural/urban areas, people on low income/unemployed, adult & young carers, location, isolated, people in prison, Asylum Seekers and Refugees, Looked After Children

The procedure will be available within a hospital setting. Access will be via a GP referral process which means patients will need to be registered with or have access to a GP. People who are not registered with a GP may be adversely affected, such as people who are homeless or with no fixed address. 

People who live in a rural area, or in an area with poor transport links, or limited access to own vehicle may find it harder to access the hospital for this treatment.  





[bookmark: _Toc73962995]Summary of Equality Issues

		



		6.  A summary of the main equality issues identified through this analysis.



		Procedures using the XprESS multi sinus dilation system will be available to any patients referred by a GP to a local hospital who are using this intervention. This Equality Analysis has identified:

· While local anaesthesia is preferable for pregnant people it is still advisable to wait until post pregnancy for this procedure.

· People with severe physical and learning disabilities, autism and severe mental health issues who may not cope with awake surgery, will still have access to general anaesthetic procedures.

· People who speak English as a second language will need to have the procedure explained via interpreters.

· People with communication barriers (physical, sensory and cognitive) will need to have the procedure clearly explained using hospital personalised communication procedures such as British Sign Language interpreters. 

· People living in rural areas, with no access to public or personal transport may find it difficult to get to the hospital for this procedure.

· People who are homeless and those who are not registered or have access to a GP will not be able to access this procedure as a GP referral is required. 

· A review of the NHS England MedTech Equality Impact Assessment is required when this becomes available in order to share any implementation issues and recommendations with providers.







[bookmark: _Toc73962996]Action Plan

		



		7. The Action Plan in Appendix 2 record any actions that need to be taken to address the issues identified above.





















[bookmark: _Toc73962997]Appendix 1 List of Protected Characteristics (Equality Act 2010



		

		



		Age

		This includes older people, children and young people. It may refer to a person belonging to a particular age range or range of ages (e.g.18 – 30) years.



		Disability

		A person has a disability if they have a physical or mental impairment which has a substantial and long- term effect on their ability to carry out day-to-day activities. This includes people living with long term conditions.



		Gender reassignment

		This involves transitioning from one gender to another.



		Marriage and civil partnership

		In England and Wales marriage is no longer restricted to a union between a man and a woman and now includes a marriage between same-sex couples. Same-sex couple can also have their relationships legally recognised as ‘civil partnerships’. Civil partners must not be treated less favourably than married couples (except where permitted by the Equality Act).



		Pregnancy and maternity

		The condition of being pregnant /expecting a baby. Maternity refers to the period after the birth and is linked to maternity leave in employment context. In the non-work context, protection against maternity discrimination is for 26 weeks after giving birth and includes treating a woman unfavourably because she is breastfeeding.



		Race

		Refers to the protected characteristic of race. It refers people defined by their race, colour, nationality (including citizenship), ethnic or national origins.



		Religion and belief

		Includes religious and philosophical beliefs including lack of belief (e.g. Atheism). Generally, a belief should affect your life choices or the way you live it to be included in the definition.



		Sex

		A man or a woman.



		Sexual orientation

		Whether a person’s sexual attraction is towards the same sex, the opposite sex or to both sexes.
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[bookmark: _Toc73962999]Appendix 2 					Action Plan 

Actions should be Specific, Measurable, Achievable, Relevant and with Times allocated and achievable within the scope of your project. Refer to the barriers you have identified in section 5. Examples may include what you might reasonably do to ensure people from BAME, physical, learning, sensory disabilities/impairments or people living in communities are able to access this service. It may consult with people from protected groups further and how you might monitor take up of people from protected groups. 

		Action (what)

		By When

		Lead (who)

		Monitored (how and when)

		Impact



		Share any key learning and recommendations with Trusts via their relevant AHSN MedTech Funding Mandate (MTFM) lead

		Monthly



Review progress September 2022

		Christina Watson

		Risks & issues raised are logged on the programme trackers, they will be raised with the MTFM leads group chaired by the MTFM National Programme Director, if required it will be escalated to NHSE&I

		Barriers and risks are mitigated

Better outcomes for patients. 



		Review the NHS England MedTech Equality Impact Assessment when this becomes available and share any implementation issues/recommendations with Trusts via their relevant AHSN MedTech Funding Mandate (MTFM) lead

		When it becomes available

Review progress September 2022

		Christina Watson 

		Via the MTFM leads regular meeting

		Barriers and risks mitigated. 

Better outcomes for patients.



		Escalate findings to NHSE&I Specifically: 

1) equitable access to XprESS for those who do not have a GP as they are in prison or have no fixed address.

2) Equitable access to XprESS where there are shortages to transport. https://www.england.nhs.uk/publication/improving-non-emergency-patient-transport-services/ 

		June 2022

		Christina Watson 

		Reported directly by email to NHSE&I policy team

		Barriers and risks mitigated. 

Better outcomes for patients.



		Share this Equality Analysis with Trusts as a basis for discussion and consideration when using this device

		When we meet with providers ready to build their business cases for implementation

Review progress September 2022

		Sophie Mason

		Regional, risks, issues and actions are included on the MedTech programme tracker, discussions regarding EIA will be included

		Barriers and risks mitigated.

Better outcomes for patients.







		Leads, completion and review date

		



		MedTech Lead for XprESS multi sinus dilation system

		Christina Watson, Senior Innovation Programme Manager

christina.watson@nottingham.ac.uk



		Assessors Name, Role and Contact:

		Sophie Mason, Senior Lead - Innovation and Improvement Projects Sophie.mason@nottingham.ac.uk 



		Date of Analysis:

		April 2022



		Review Date:

		September 2022









image1.png

East Midlands%

Academic Health
Science Network

Igniting Innovation






image2.png








image23.emf
MTFM territory  alignment map May 2022.pdf


MTFM territory alignment map May 2022.pdf
=NT 2022 UK territory map

Greg Caesar T

Business Unit Manager
P +44 7866897615
greg.caesar@stryker.com

UK and Nordic

Ireland
Northwest

UK

Tekno
Surgical
Distribution

Ireland

Central
London

Southeast
UK

stryker

Millie McDonagh

Territory Sales Manager
P +44 7929739 735
millie.mcdonagh@stryker.com

Trushna Lakhani

Territory Sales Manager
P +44 7970625979
trushna.lakhani@stryker.com

Northwest UK Northeast UK

Abi Sinclair-Lord

Territory Sales Manager
P +44 7929739736
Abigail.Sinclair-lord@stryker.com

Oliver Harber

Sales Representative
P +44 7866897248
oliver.harber@stryker.com

East Anglia

Christine Yates James Pearson
Territory Sales Manager
P +44 7773057367

christine.yates@stryker.com

Territory Sales
P +44 7966743854
james.pearsonl@stryker.com

Southeast UK

Central London

Caterina Balzan

Product Manager
P +44 7966 930 426
caterina.balzan@stryker.com

UK and Nordics






