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Abstract
Background and study aims
To perform a pilot randomized crossover study in a Barrett’s surveillance population to compare neoplasia detection rates for non-targeted biopsies (Seattle Protocol) versus acetic acid (AA) targeted biopsies (Portsmouth Protocol) in order to explore feasibility, patients’ and clinicians experience, acceptance, barriers and enablers to study participation and implementation of AA technique.
Patients and methods
Mixed-methods feasibility study including a pilot multicentre, randomized, crossover trial with qualitative interviews. Participants: patients under Barrett’s surveillance with no history of neoplasia. Interventions: two endoscopies, one with each protocol, 8 weeks apart. Outcomes: Recruitment and retention rates, neoplasia yield, number of biopsies. 

Results

200 patients recruited from 6 centres, 87% (174) completed both procedures. Neoplasia prevalence was 9/192 (4.7%) (low grade dysplasia (LGD), high grade dysplasia (HGD) and cancer). HGD and cancer was detected with both protocols. Five LGD were detected, 2 in the AA arm, 4 in the non-targeted arm, and 1 with both techniques. 2139 biopsies were taken in the non-targeted arm, and 226 in the AA arm. Both participants and clinicians found the AA technique acceptable. Based on this data, a non-inferiority, tandem crossover trial would require an estimated 2828 patients.

Conclusions
We demonstrated feasibility of performing a crossover endoscopy trial in Barrett’s surveillance. Low neoplasia yield makes this design necessary and qualitative work showed acceptability to patients and clinicians. The reduced numbers of biopsies suggest AA technique could result in cost savings, providing the lack of missed pathology can be proven in a fully powered definitive trial.

Introduction

Barrett’s oesophagus affects 375,000 people in the UK, who have a 0.5-3% yearly risk of progressing to oesophageal cancer.[1-4] This occurs in a step wise progression through low grade and high grade dysplasia (LGD and HGD), the identification and removal of which prevents development of cancer. For this reason, patients with Barrett’s oesophagus undergo regular endoscopic surveillance to identify early changes. 
Currently, the standard method for surveillance gastroscopy involves performing non-targeted mapping biopsies (Seattle protocol).  These are required because only 13% of early neoplasia appears as macroscopically visible nodules on white light examination. The majority of neoplasia in Barrett’s is flat (type II) and is difficult to visualise with standard white light alone.[5] The mapping biopsy protocol  is an expensive and time consuming process, which is only performed in accordance to the guidelines by an estimated 30-51% of endoscopists.[6, 7,8,9,10] This can result in missed neoplasia with studies suggesting that up to 40% of neoplasia can be missed with this strategy.[6] Therefore, whilst mapping biopsies are considered superior to non-systematic non-targeted biopsies [11,12,13], they are less than ideal.
Acetic acid chromoendoscopy improves detection of neoplasia within Barrett's [14] After application of acetic acid, neoplastic tissue appears red against the surrounding Barrett's, making it easily visible.[15] The technique has been used successfully in high risk Barrett’s populations (but has not been studied in a lower risk surveillance population,[16-17] and there are no randomized controlled trials comparing acetic acid chromoendoscopy to mapping biopsies. Therefore, acetic acid chromoendoscopy is not currently used in the routine surveillance of Barrett’s oesophagus. The American Society for gastrointestinal endoscopy PIVI (Preservation and Incorporation of Valuable Endoscopic Innovations) initiative on imaging in BE recommends that, to eliminate the need for random biopsies during surveillance, a new imaging technology with targeted biopsies should have a per-patient sensitivity ≥ 90% and a Negative Predictive Value ≥ 98% for detecting HGD/EAC as well as sufficiently high specificity (80%) [18]. Acetic acid and Confocal microscopy are the only two technologies which meet these criterion in a high risk population.
It is unknown whether patients or clinicians would accept a change in practice from a non-targeted mapping biopsy protocol to a targeted biopsy protocol, which may result in no biopsies being taken in most procedures if no areas are highlighted. Such a change in practice has many implications, with a shift in perceived responsibility from the pathologist to the endoscopist for the diagnosis of neoplasia. Furthermore, patients may find the large number of mapping biopsies reassuring. For this reason, a feasibility study of acetic acid chromoendoscopy in a Barrett’s surveillance population is needed before a definitive trial can be conducted.

Aim
To establish the feasibility of performing a randomized crossover study comparing neoplasia detection rates between acetic acid targeted and Seattle protocol guided non-targeted biopsies during Barrett’s surveillance gastroscopy. We also wanted to explore the experience and acceptability of the trial procedures and barriers and enablers to trial participation and future implementation of the technique with patients and clinicians. 
Methods

Study design
A feasibility study with three components: (i) Training of trial endoscopists in the acetic acid technique (ii) A pilot tandem endoscopy diagnostic study using a randomized cross-over design; (iii) telephone interviews with patients and clinicians. The full trial protocol has been published,[19] and a brief overview is given below.

(i) Endoscopist training
We developed a training module using the PREDICT classification for recognition of Barrett’s neoplasia with acetic acid,[20] for the endoscopists delivering the trial.  This included an online training module, a one-day training program with assessments and repeat training where required, and supervised endoscopies within their home centre. The full methods and results of the training programme are reported elsewhere.[21] See figure 1. 
(ii) Pilot cross-over trial

Setting: Six UK centres, representing the diversity of institutions involved in Barrett’s surveillance, ranging from small district hospitals to University hospitals. 

Participants: Patients with at least C0 M2 biopsy proven Barrett’s with no history of prior dysplasia or cancer, positive for intestinal metaplasia if less than C0 M3
Methods:  Cross-over study, with each patient undergoing two gastroscopies 6-8 weeks apart, acting as their own control and randomised to either Seattle protocol gastroscopy (non-targeted mapping biopsies) or acetic acid assisted gastroscopy (targeted biopsies) first. Patients with macroscopically obvious invasive cancer or significant oesophagitis seen on the first gastroscopy were withdrawn from the study.
Interventions: Standard gastroscopy followed the Seattle protocol of quadrantic biopsies every 2cm, sent in either a mapping tray or separate tissue cassettes, in addition to biopsies of visible abnormalities. For the acetic acid targeted biopsy technique, the Barrett’s segment was inspected using standard white light and visible abnormalities noted. Acetic acid 2.5% (AA) sprayed onto the Barrett’s mucosa under direct visual guidance using a spray catheter. The endoscopist only biopsied areas which appeared abnormal, identified using the PREDICT classification system.[20] If no visible abnormalities were seen, then no biopsies were required under the Portsmouth protocol.
Histopathology: 
Histology was processed and reported at each recruiting site by expert gastrointestinal pathologists. The pathologist was not blinded to the technique used (mapping biopsies vs. acetic acid) but did not release the histology report (unless cancer was detected) until both endoscopies had been performed to keep the endoscopist blinded to the diagnosis. All neoplasia were reported by two expert gastrointestinal pathologists as per British Society of Gastroenterology guidelines [22] and a consensus diagnosis was arrived at after inter-pathologist case discussion.[23]
Process outcomes relating to study delivery, including numbers of eligible patients, consent rate, number of withdrawals and retention rate for second endoscopy were recorded. 
Endoscopic outcomes including numbers of biopsies and detection of neoplasia, including Low Grade Dysplasia (LGD), High Grade Dysplasia (HGD) and cancer were recorded.

Analysis: Descriptive statistics were used to analyse process and endoscopic outcomes. Statistical power calculations were performed using TrialSize package in R, version 1.3 2013, GPL licence. [24]
(iii) Qualitative telephone interviews
A priori decision making was based on developing an interview schedule specifically to address key issues of interest to the research (i.e., issues of barriers, enablers, and contextual experience, etc)  Telephone interviews were conducted with participants from all six centres, patients who declined to participate, and endoscopists participating in delivering the trial (1 per site). Sampling continued until data saturation was attained, and would stop when new themes stopped emerging. Thematic analysis was used. For participants, interviews were conducted one month after both the gastroscopies were completed, and endoscopists were interviewed after the study had completed recruitment. All endoscopists had provided immediate feedback on the training, immediately after training had concluded, in the form of a questionnaire [21], providing both immediate and considered recall between two time periods and minimalizing difficulty with recall distortion and post event rationalization. A semi-structured interview schedule was used, and interviews were audio-recorded and transcribed verbatim with anonymisation.  Two independent researchers used thematic analysis to identify themes, which were then cross-verified and any discrepancies resolved through discussion. 
Ethical approval

The study was approved by the National Health Service Research Ethics Committee (Reference number REC 15/SC/0085) and registered on www.ClinicalTrials.gov identifier NCT02407392, date of registration 03/04/2015.
Patient Public Involvement
Patients and the public were involved in the study design and application for funding, as members of the Trial Management Group and Trial Steering Committee, in development of the qualitative interview questions, and review of final reports and publications.  

Results

Recruitment and retention

Participants were recruited between July 2015 to December 2016. 863 patients with Barrett’s were screened for eligibility, with 46.3% (n=400) found eligible. (Figure 1) 50% (n=200) of patients consented. 96% (n=192) of patients completed at least one gastroscopy, and 87% (n=174) completed both gastroscopies. See table 1.
Baseline characteristics
The mean age of the participants was 66 years (SD 11.1), and 72.5% of the patients were male. Using the Prague classification system, the mean length of Barrett’s was C3.5 M5.7 (C4M6).  
Endoscopic and pathology outcomes
The prevalence of LGD, HGD or cancer for the cohort of patients who completed at least one procedure was 9/192 (4.7%).  

The numbers of biopsies and pathology in each group are presented in Table 2.
Two of the cancer patients were withdrawn from the study after the first endoscopy (both randomised to acetic acid first) and therefore did not have the second (Seattle protocol) endoscopy. 
In the paired analysis for participants who had both endoscopies, there was only one participant with superficial cancer and one with HGD, and lesions were detected with both protocols, i.e. a ‘zero’ miss rate for high risk neoplasia. The cancer was evident as a visible nodule on white light, but the HGD was invisible with white light and only found with mapping biopsies or after acetic acid dye spray. However, LGD was identified in 4 patients with the Seattle protocol, but only one of these 4 was identified with the acetic acid technique. The Portsmouth protocol acetic acid technique identified two LGD, of which only one was identified with the Seattle protocol. All of the cases of LGD were invisible with white light alone. See table 3.
All patients with LGD underwent 2 further endoscopic procedures using the Seattle protocol (as part of the clinical protocol of the units), and no neoplastic changes were detected on any of the biopsies during the follow up period.
Number of Biopsies taken
The differences in the number of biopsies required to detect dysplasia for each technique are shown in table 2. The paired analysis demonstrated a 6.5-fold decrease in the number of biopsies per pathology found by Portsmouth protocol as compared to the Seattle protocol, and a 9.6-fold decrease when restricted to high risk neoplasia (HGD and cancer).
Safety

Two serious adverse events (SAEs) were reported during the trial period - a cerebrovascular accident which occurred two weeks after the first endoscopy, and a death in a road traffic accident after the first endoscopy. Neither were considered related to the study procedures. One adverse event of bradycardia after cannulation prior to endoscopy was reported, which resolved rapidly and did not prevent the procedure from being carried out.

Qualitative interviews with patients

21 (13 male) crossover trial participants were interviewed to achieve data saturation, 6 non-participants (3 male) and 6 clinicians (1 per site). 
Non-participant interviews

Of the 6 non-participants, half declined to participate due to fear of a second procedure. Other reasons given included concurrent medical conditions necessitating frequent hospital appointments and therefore wishing to avoid unnecessary appointments (n=1), the short time interval between procedures, as well as being too old to be bothered (n=1), and the inconvenience of scheduling of procedures around their availability (n=1). 

Participant interviews

Themes emerging from participant interviews are outlined as follows, with quotations provided in the supplemental file.
a. Previous experience of Endoscopy procedure: “uncomfortable, but necessary procedure”.




b. First thoughts on hearing vinegar was part of procedure: “Positively surprised”
c. Reasons for taking part in the study: 12/21 (57%) took part to help others in the future. 9/21 (43%) /hoped to benefit personally in the future due to on-going endoscopic surveillance.
d. Understanding the purpose of the study: All participants felt fully informed. Most valued the additional value of oral information and opportunity to discuss.
e. Side Effects: none noticed by the participants

f. Perceived Benefits of future use of acetic acid: The majority of the respondents believed that there could be some personal benefits with the future use of vinegar.
g. Concerns: One participant had worried beforehand that the vinegar would aggravate their reflux after this procedure, but this was not the case.  Another said that, whilst they had not objected to the taste, others might.  Two other participants felt they would need to be absolutely certain that vinegar was superior to the current method and liked the idea of having both procedures as additional reassurance. 
h. Perceived benefits to the NHS: A number of participants felt that there could be financial benefits to the NHS including reduced laboratory costs for processing the samples, a quicker procedure so that the clinical teams would be able to fit in more procedures, as well as a more rapid diagnosis. 
Qualitative interviews with clinicians

Clinicians found the technique easy to implement following training, and appreciated the additional support given by the lead research site during the study. There were some initial concerns about not performing random biopsies, but confidence in the acetic acid technique increased during the study as they felt that it improved their ‘looking’ skills. Clinicians felt they would need a larger trial with definitive results to convince them to abandon random biopsies. Logistical issues to organise research lists and to fit the second endoscopy in due to service pressures were identified as potential barriers. Although clinicians were surprised that patients agreed to have two endoscopies, they identified clear benefits for the patients in terms of reduced time for endoscopy, reduced numbers of biopsies and perceived discomfort experienced. 
Discussion

This is the first multicentre randomized tandem endoscopy feasibility study of acetic acid chromoendoscopy in a Barrett’s surveillance population. It demonstrated the feasibility and safety of this cross over design. Furthermore, the study design was acceptable to patients with 87.5% of recruited patients completing both procedures. Reassuringly, no high risk neoplasia (HGD or cancer) was missed and no serious adverse events were noted with either technique.
Our study illustrates that neoplasia prevalence in Barrett’s surveillance population is 9/192 (4.7%), consistent with previously published data on patients in a surveillance programme. [1,2,3,4]. The prevalence of high risk neoplasia (HGD + Cancer) is low at 4/197 (2%). Although there were only two patients with HGD / IMC who had paired endoscopy it was reassuring to note that they were diagnosed by both protocols. LGD remains controversial with a lack of agreement between expert pathologists [25]. We believe this is reflected in our data where none of the LGD was found on follow up gastroscopy and biopsy despite these cases being double reported by two expert GI pathologists in the first instance. It is established that true LGD does carry an increased risk of progression to cancer,[26] and UK protocols recommend treatment of such changes if demonstrated on two gastroscopies separated by time. It was notable that some LGD was missed by both approaches, but the numbers were too small to draw any meaningful conclusions. It is our contention that LGD will remain controversial and that better pathological techniques are needed to identify true LGD. It is notable that whilst Seattle protocol is the current ‘gold standard’ for Barrett’s surveillance, it is not without flaws, and can result in missed pathology, including LGD. However, It remains the standard against which all new techniques should be compared in most healthcare systems, and any new technique needs to perform at least as well as it does.
It is notable that the number of biopsies required to diagnose neoplasia is much lower using Portsmouth Protocol (acetic acid) compared to Seattle protocol Mapping biopsies, with 11.8 biopsies per patient using Seattle protocol and 1.2 biopsies per patient using Portsmouth Protocol.  Based on NHS histopathology costs of £58.90 per biopsy, the total histopathology costs of Seattle protocol for the cohort was £125,987. In contrast, the cost for Portsmouth Protocol targeted biopsies was just £13,311, representing a 9.5x difference.  The implications of this can be significant given the estimated number of Barrett’s patients in UK alone being around 375,000. It is unclear in the UK exactly how many patients are currently under surveillance. However, based on projections of a Barrett’s prevalence in gastro-oesophageal reflux disease of 8%, it is predicted that between 25,000 and 75,000 Barrett’s patients receive surveillance every year.[27] Based on this, surveillance related histopathology costs alone are currently £15,748,375 - £47,245,125. This could be reduced to between £1,663,875 - £4,991,625 by switching to Portsmouth Protocol, if proven by a definitive trial. Furthermore, gastrointestinal pathologist time is precious and if it can be saved for other purposes it frees up much needed capacity. 
Using Portsmouth protocol almost 1.2 biopsies per patient were taken despite the neoplasia prevalence being only 4.7%. There are a number of possible reasons for this. Inflammation can cause false positive spots of early loss of acetowhitening and masquerade as neoplasia. Furthermore, lack of confidence in the technique or skills / knowledge can lead to the endoscopist adopting a low threshold for taking biopsies. There is also an issue about moving from a conventional biopsy based practice to an optical biopsy based practice. This issue was highlighted during our qualitative interviews with the clinicians who were not very comfortable to not to take any biopsies during the acetic acid guided endoscopy but felt reassured by the tandem endoscopy design. There is always a learning curve effect with new techniques, and we believe that with time and experience and proper acid suppression prior to endoscopy these biopsy numbers would fall down even further.

A significant strength of this study is that the training structure worked and endoscopists were able to deliver on the Portsmouth protocol.  This establishes feasibility of development of a large definitive trial which would be ready for adoption into mainstream practice. Furthermore, the study was performed in a range of units, from small district general hospitals to large tertiary referral centres proving the generalizability of this technique.
Significant measures in the study design were taken to avoid carry over bias, both by randomising the order of endoscopy and by blinding the endoscopist and pathologist to the sequence of endoscopy and any results from the previous procedure. A potential concern was that incomplete healing of biopsy sites could have been an issue but we did not have any cases where evidence of the previous procedure could be seen.

Our study demonstrated that almost all our patients came back for repeat gastroscopy in 8 weeks despite the general dislike for OGD. The qualitative data provided an invaluable insight into patient participation. The potential drivers for participation in research were split between personal gain (43%) and Bigger benefit to national health service and future patients (63%). We feel that as Barrett’s is a lifelong condition requiring regular endoscopy for a long period of time so one of the drivers for patients to participate in this study could be to improve the experience and efficacy of the procedure for themselves in the future. This could have played a significant role in the patients’ decision to comply with this study design.
Concerns were raised by a minority that they would need to feel certain that it was not inferior to mapping biopsies before these were abandoned, and it was felt that the cross over tandem endoscopy design was necessary to avoid the possibility of missed pathology. This idea was further strengthened during qualitative interviews with clinicians. This supports the study design. The majority of patients could see potential advantages of acetic acid targeted biopsies resulting in a quicker procedure and an immediate result for the majority of patients. Of the 6 non-participants interviewed, half declined to participate due to a fear of a second procedure. It was notable that none of those interviewed declined due to concerns about the overall concept of acetic acid gastroscopy. This was reassuring and did not identify any unpassable barriers to implementation of the technique into widespread clinical practice providing acceptable efficacy could be achieved.

The clinician interviews suggested that the trial endoscopists were surprised that patients consented so readily to two procedures. This reflects how clinicians can make ill-founded assumptions and highlights the importance of qualitative research. There were no significant difficulties in performing the acetic acid gastroscopies, noted to be quicker and less arduous to perform than mapping biopsies. All of the study endoscopists had completed a comprehensive training programme before recruitment began, and it is our belief that this demonstrates the importance of training in the introduction of any operator-dependent technique into clinical care. It is notable that some endoscopists did deviate from protocol in taking some non-targeted biopsies in the acetic acid limb. It is challenging to change deeply engrained attitudes, and non-targeted biopsies have been a central component to Barrett’s surveillance since its inception. However, even with these concerns many fewer biopsies were taken in the acetic acid limb, and it is likely that perceptions would change if a definitive trial demonstrates that the acetic acid technique is non-inferior.       

Using the results from this feasibility study it is possible to power a definitive non-inferiority study. Based on a population disease prevalence of 4.7%, and with 80% power and a 5% significance level with a 10% non-inferiority margin in detection, we would need to recruit an estimated 2828 patients. We feel that, given the patient and clinician acceptability of the technique and the relative ease of training in the technique, a large study of this nature is justified.
Conclusions

This study demonstrates the feasibility of conducting a multicentre tandem endoscopy study in a Barrett’s surveillance population. Patients and clinicians found the study design and technique acceptable. The data supports development of a fully powered definitive study to investigate whether acetic acid guided biopsies could replace protocol guided biopsies for Barrett’s surveillance.    
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Figure 1: High grade dysplasia visualised using acetic acid. Note the loss of aceto-whitening and disordered surface patterns in the affected area.

Table 1: CONSORT flow diagram
Table 2: Findings according to endoscopic protocol 
	
	Mapping biopsies 

(Seattle protocol)
	Targeted biopsies using Acetic acid technique

(Portsmouth protocol)
	Ratio

	Number of endoscopies
	182
	185
	

	Total number of biopsies
	2,139
	226
	9.46

	Average number of biopsies per patient
	11.8
	1.2
	9.83

	Neoplasia detected:
	
	
	

	Low grade dysplasia
	4
	2
	

	High grade dysplasia
	1
	1
	

	Cancer
	1 
	3
	

	Number of biopsies per HGD/cancer detected
	1070
	56
	19.11

	Number of biopsies per LGD/HGD/cancer detected
	357
	38
	9.4

	
	
	
	

	Paired analysis
	N=174
	N=174
	

	Total number of biopsies taken
	2045
	211
	9.69

	LGD
	4
	2
	

	HGD
	1
	1
	

	cancer
	1
	1
	

	Number of biopsies per HGD/cancer detected
	1023
	106
	9.65

	Number of biopsies per LGD/HGD/cancer detected
	340
	52
	6.5


Table 3: Pathology from the paired analysis
	
	Portsmouth protocol

	Seattle

protocol
	Barrett’s metaplasia
	LGD
	HGD
	Cancer

	NDBE
	167
	1
	0
	0

	LGD
	3
	1
	0
	0

	HGD
	0
	0
	1
	0

	Cancer
	0
	0
	0
	1


Supplemental file: Quotations supporting themes from qualitative analysis of participant interviews

	Theme
	Quotes supporting theme

	Previous experience of Endoscopy procedure
	“They are not the most comfortable procedure but it’s nothing bad.” Male (71-80)

	
	“I honestly didn’t think I would volunteer to have it, it’s that shower tap, it feels like a shower tap being pushed down my throat”. Female (41-60)

	First thoughts on hearing vinegar was part of procedure
	“I was quite happy with that, even though I don’t like the taste of vinegar, in fact you didn’t taste anything.” Male (71-80)

	
	“I was interested because it was put to me that potentially it was a further treatment to identify pre- cancerous cells or cancerous cells at an early stage and obviously again if we could catch something that was happening with me that’s a bonus because it could be perhaps treated. Male”(41-60)

	Reasons for taking part in the study
	“We hear an awful lot of criticism at the NHS but no progress can be made unless people are prepared to be guinea pigs. Female (71-80) 

	
	“I kind of approach these things with a mind-set of if it helps me or somebody else in the future to be honest with you and if it’s not that intrusive which it didn’t sound like, then why not. Male (61-70)”

	
	“I don’t think I was totally unselfish, knowing that I would probably be going through it in the future I thought anything that would make it easier and speed it up it would be worth doing.  And although it is a very nasty procedure I don’t seem to be as badly affected as some people do. Male (71-80”)

	Informed Consent
	“I prefer verbally but it is nice to have the written so you can refer back”. Male (41-60)

	
	“I prefer for somebody to talk me through it you know, tell you what’s  going to happen and you know what it was all about because I’m one of these people if I’m shown something I pick it up pretty easy, put a bit of paper in front of me and I just go blank.” Female (61-70)

	
	“No, a face to face consultation is best for me I think if I had watched a video I wouldn’t have felt like I had an opportunity to ask any questions whereas meeting face to face is a lot easier if I wanted to follow anything up.” Female (41-60)

	Side effects
	“The actual procedure wasn’t any different after and before”. Female (41-60)

	
	“The first one was fine. The only thing is you gag and they have to get the instrument passed your throat.  Once it’s gone passed you get a little tiny sensation, other than that there is no pain apart from when they take the biopsies you get  a sharp prick some people may not like”. Male (71-80)

	
	“I had a lot of acid reflux after the first one and they just advised me to double up the Omeprazole. Probably 2-3 days if it gets bad 2-3 days normally 24 hours 36 hours afterwards there is nothing there.” Male (41-60)

	Perceived Benefits of future use of Vinegar
	“..it might lead to a simpler procedure..”. Male (71-80)

	
	“I think occasionally, the time before last they took 14 biopsies, and if I recall it did feel a little bit sore for a day or so, but with the vinegar there wouldn’t be any sensation or feeling afterwards”. Male (71- 80)

	
	Well yes, definitely, not having any biopsies, you don’t need them, there is always a chance of a bleed with a biopsy and if you don’t have to have a biopsy then you haven’t got that chance, I have no adverse effects from it and if it shows that they don’t have to take any biopsies then I’m up for it. Male (41-60)

	
	“Well hopefully any quicker to a diagnosis that’s every benefit possible, I mean you know a week a day a month anything to say to me look we have got it early then that would be the benefit”. Female (41-60)

	
	 “it would be reassuring if they sprayed my throat and they didn’t have to take any biopsies because I knew at that stage it would have been clear, whereas I had to go through it and I had to wait for the biopsies to come back regardless.  There was a bit of a waiting game, whereas I think there is potential to reassure people.” Male (Under 40)

	
	No if the results show that the vinegar does the same, then I would be happy to go with the vinegar. Equal or better outcomes yes, then I am quite happy. Female (71-80)

	
	“,,,taking random biopsies which may miss something but if the vinegar proves to identify areas where there is a problem that can only be a good thing”. Male (71-80)

	Concerns
	“Only if people object to the taste of vinegar, I don’t think so, I mean it really was a good experience”. Female (71-80)

	
	“No no, like I say it didn’t cause any more acid reflux which was a concern to start with obviously putting vinegar into the stomach. Well it wasn’t a major concern but it was just - will it happen or won’t it happen.. and I get a bit of reflux.” Male (41-60)

	
	“I think it’s down to everybody what their thoughts are on that but I think again,  myself unless they could almost guarantee that with the vinegar alone It would be as good as having a biopsy then fair enough but If not and there was any doubt then I think I would still opt for having  the biopsies done.  Because as I say it’s not an unpleasant procedure as long as I’m sedated. I am quite happy”. Female (61-70) 

	
	“Well it really depends on the results of the study, I mean, I don’t know about that, I was quite content to go every two years for the one session and that was it, but I suppose really when I think about it, you would have to go first to have the spray and then the second time to have the treatment” (BIOPSY). Male (71-80)

	Perceived benefits to the NHS
	Yes, I think if it proves successful then it’s going to cut down on the amount of gastroscopy’s, it’s going to cut down on the amount of biopsies, and at the end of the day it would cut down on resources, it would save waiting time for people.” .Female (71-80)

	
	Of course it is.  You can fit more people in, you can do it quicker and you have got no worries, although not me about feeling that snipping sensation and you haven’t got that.  If it works it’s good. Male (71-80

	
	If it picked up something more quickly or picked something up for somebody else, prevention is better than cure. Male (71-80) 


Did not receive 2nd gastroscopy: n=10


-Cancer (2) 


-CVA (1) 


-Oesophagitis (2) 


-Fatal road traffic accident (1) 


-Patient choice (2)


-Inadequate Barrett’s (3)











Did not receive any gastroscopy: n=5


Poor tolerance/ comorbidities (3)  


Patient choice (1)


Inadequate Barrett’s (1)








Did not receive 2nd gastroscopy: n=7


-Oesophagitis (1)


-Poor tolerance / comorbidities (1)


-Patient choice (4)


-Inadequate Barrett’s (1)

















Did not receive any gastroscopy (n=3) 


-  Poor tolerance / comorbidities (1) 


-  Family pressure (1)  


-  Patient choice (1)





Analysed in feasibility study process analysis: n=100


Analysed in pairwise analysis: n=90








Analysed in feasibility study process analysis: n=100


Analysed in pairwise analysis: n=84





Completed Portsmouth protocol: n=95





Completed Seattle protocol: n=97





Seattle followed by Portsmouth: n=100


 (n=100)








Portsmouth followed by Seattle: n=100








Eligible (n=400)





Did not consent to study: n=200








Randomized (n=200)





Did not meet eligibility criteria: n=463








Assessed for eligibility: n=863
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