REPORT ON THE HEAT PILOT STUDY
REPORT SUMMARY
· Gastrointestinal bleeding in patients on aspirin is one of the biggest remaining iatrogenic health problems and limits the net value of such a treatment.  

· We conducted studies to evaluate whether it would be feasible to investigate directly the value of Helicobacter pylori eradication in the prevention of subsequent ulcer bleeding in patients taking aspirin ≤ 300mg.  

· An assessment (and refinement) of proposed trial procedures in 2525 patients showed that a study was fundamentally extremely easy to run, with a 47.4% response, a 32.7% enrolment and a 91.3% eradication rate.  Many modifications to streamline a definitive trial were identified.  

· The study was co-adopted by the Primary Care Research Network (PCRN) and Comprehensive Local Research Network (Gastroenterology) (CLRN). A declared 71% commitment response from GPs to a definitive study shows its importance and feasibility.

· Extensive epidemiological studies using the Q Research Electronic Database accurately identified the current age, sex and social class dependent aspirin use, facilitating choices about the powering and design of a definitive study.

· The GP database approach was however shown to be inadequate for precise endpoint identification since GPs preferentially code hospital admissions by admitting symptom rather than final diagnosis.  

· This has stimulated development of a protocol for the primary endpoint of the proposed definitive study to use an adjudication procedure, based on the TARGET Study. 

· Despite the limitations of endpoints derived directly from GP records, we were able to confirm that the influence of aspirin on upper gastrointestinal bleeding is similar to that previously reported for ulcer bleeding in a meta-analysis of earlier studies.  

· The study has shown how relatively easy it would be to conduct since 2525 letters were sent out by a single individual over the course of 2 months. We calculate that ~120,000 patients would need to be approached during the main trial, a number that should be easy to achieve with the proposed infrastructure and personnel support.  

INTRODUCTION 
Approximately 28% of the 12 million people aged ≥60 in England take aspirin 75-300mg (Q Research). Such doses of aspirin have been estimated to increase ulcer bleeding 2.5 fold (attributable risk ~23%) (Systemic Reviews). This suggests at least 2250 patients (23% of 9787) develop ulcer bleeding because of aspirin, implying an annual death rate of ~225, based on a 10% mortality.  

Proton pump inhibitors (PPIs) have been shown to reduce the incidence of endoscopic ulcers and of ulcer bleeding in at-risk patients on aspirin [1,2], but there is growing realisation that their use may come at a significant medical, as well as, financial cost.

H. pylori: No systematic review has addressed the influence of H. pylori on aspirin-associated ulcer bleeding. The most direct information about H. pylori and ulcers in aspirin users comes from a systematic endoscopy study which found the prevalence of endoscopic ulcers was 22.5% with H. pylori infection compared to 4.9% without (odds ratio 5.07), with duodenal ulceration particularly increased [3]. These effects of H. pylori on the prevalence and topographical distribution of ulceration are both highly suggestive that H. pylori is the dominant influence on ulceration in users of low dose aspirin, with the implication that the contribution of low dose aspirin is principally on haemostasis, as is also seen with clopidogrel. The notion that low doses of aspirin cause relatively little mucosal injury is supported by an intensive one month endoscopy study showing low levels of mucosal injury and no ulcer development with 300mg aspirin daily [4]. 
The effect of H. pylori eradication was investigated in two secondary prevention studies in patients who had experienced ulcer bleeding [5,6]. In these studies the probability of recurrent ulcer bleeding over 6 or 12 months was 2.0% and 5.5% respectively with successful eradication, similar to rates seen in the comparator group taking PPIs. Unfortunately neither study had a simple control group of patients taking aspirin and not undergoing eradication but previous data from the same groups have reported 6 month re-bleeding rates of ~20% in NSAID patients reduced to ~5% with a PPI. 

The proposed full trial is important regardless of outcome: a positive result would define a simple intervention to reduce risk. A negative result would reinforce the need for PPI prophylaxis. These considerations led to submission of an outline proposal to study the effects of H. pylori eradication on the incidence of gastrointestinal haemorrhage in patients taking aspirin. The study received support from the MRC and a pilot phase was suggested. The aims of the pilot phase were to:
i. Investigate the logistics of identifying large numbers of patients taking aspirin.
ii. Define response rates to an invitation to trial participation.

iii. Compare types of enrolment sites.

iv. Investigate the logistics of screening large numbers of patients for H. pylori and treating those that were positive.
v. Identify the prevalence of H. pylori in such patients in different areas of the UK.
vi. Define rates of H. pylori eradication in this patient population.
vii. Identify the willingness of such patients to enter a randomised study. 

viii. Identify the level of interest in the study from GPs.
ix. At a national level to identify the number of patients suitable for trial entry.
x. At a national level to identify current rates of ulcer bleeding and the effect of aspirin on this. 

These issues were investigated by: 

1) Conducting a dry run of the intended study, with iterative modification

2) Questionnaire

3) Database study using QResearch
1) DRY-RUN OF INTENDED STUDY 
Development of a study protocol: The pilot study aimed to identify and test approximately 900 patients taking aspirin for H. pylori and eradicate the bacterium when found. The pilot study was carried out principally to optimise procedures, gauge support amongst both patients and GPs, assess the incidence of H. pylori across three regions of the country in such patients, assess rates of H. pylori eradication, and to estimate the infrastructure and manpower support required for the definitive study. 

Three sites in Nottingham, three in southern England and three in northern England were studied. All underwent formal initiation. A fourth site in Nottingham that agreed to participate was identified, but recruitment was not initiated in this site as it appeared sufficient patients would be available at the other nine sites. In fact, because of unexpected personal illness of the Study Coordinator the number of patients studied (850) fell slightly short of that originally intended. Nevertheless, as can be seen below highly significant valid data were obtained. 

Initial contact: GPs scrutinised records for suitable patients by electronic searching and additionally eliminated unsuitable patients by inspection of the lists generated (e.g. co-prescribed NSAIDs or anti-ulcer medication, and those who were terminally ill). The number of patients per practice thus identified ranged from 82 to 800. In order to evaluate procedures across the study areas, a maximum of 400 patients per practice were written to. The invitation letter was extremely simple but was accompanied by a patient information sheet. Interested patients replied directly to the trial office indicating their willingness to be contacted for further information or study attendance, and giving their telephone number and address.
Appointments: These were made by the single central study coordinator, directing patients to previously identified appointments in the 3 study regions. This was done because there were not enough resources to have a coordinator in each study region, but regional coordinators would probably be more suitable for the definitive study. 

Initially, appointments were made by post but this was inefficient, with a high number of patients not attending, coming at the wrong time or not fasted for breath testing. Consequently we moved to a system of virtually all appointments being made by telephone. This supported reliable and suitable appointment making, and enabled the coordinator to screen out participants who were temporarily or permanently ineligible for the study. 
There was little difficulty in arranging appointments for both the morning and afternoon, as only a 6 hour fast was required for the breath testing. All patients were sent an appointment letter to confirm. Once all appointment slots on a given day had been filled the list was faxed to the practice and passed to the research nurse.

Use of nurses: Local circumstances varied. In Nottingham, two hospital-based research nurses carried out most trial procedures, mainly in the patients’ GP surgery. In Southampton three research nurses from Wellcome Trust Clinical Research Facility (WTCRF), based at Southampton General Hospital, visited participating practices, whilst in York work was done by the 3 practice nurses. 

Trial enrollment. All appointments for initial enrolment were for 20 minutes, although the participant involvement lasted 45 minutes. Patients gave basic personal identification and drug history details, a serum sample (to be omitted in the main study) and underwent breath testing. On average 20 patients were enrolled per session. At the end of the session all bloods and breath test bags were sent back to the study coordinator (by Royal Mail post from York and Southampton) along with a copy of the study ID log. 

Sample testing: All breath and blood samples were processed at the coordinating centre in Nottingham. Serum samples were stored at -80°C. Breath testing used C13 urea with detection by non dispersive infra-red spectrometry detection (Wagner Alalysen Technik, GmbH). This system is very cheap because C13 urea is supplied in bulk, but this may not be possible in the future because of new, more stringent MHRA GMP regulations. The original plan had been to study (at least some) patients at central sites, with instant read-out allowing treatment to be issued at the same visit. However this lengthened their visit considerably, reducing the number that could be enrolled. Moreover, patients were content to get a breath test result later, and the system of sending treatment by post worked well as judged by eradication rates.
These considerations have led us to propose subcontracting breath testing in the main study to a commercial company (Infai). This is simpler and cost saving compared to in-house methods, given the need to post samples in most cases and the MHRA restrictions on allowable urea substrate.

Patient coordination: All results from the breath tests were passed to the study coordinator and details added to the database. All negative patients were sent a letter informing them of their result and that their participation in the study was at an end. All positive patients were notified of the result, given confirmation that that they would receive treatment by post, and told to expect an appointment for post-treatment breath testing in about 2 months. 

The patient’s GP was also informed of the result, whether negative or positive. Patients with questionable results were contacted by phone and another appointment was booked for them to have a breath test only. 

Issue of treatment: A need for simplicity, lack of bureaucracy and cost saving led us to subcontract treatment supply to a single (community) pharmacist who was sent a study prescription, along with contact details for each patient testing positive. The pharmacist sent out eradication therapy by registered post to all positive patients. 
Follow-up: Approximately 2 months after receiving eradication treatment all positive patients were re-contacted by phone and given a follow-up appointment for post-treatment breath testing. All appointments for follow-up were for 15 minutes, though patient involvement was in the region of 35 minutes. All results were entered on the database and a letter, informing them of their current H. pylori status and that their involvement in the study was at an end, was sent to the patient and their GP. Those who remained positive were referred back to their GP. 

The purpose of this visit was to establish what eradication rates could be achieved by our protocol. We had calculated that an 85% eradication rate would be sufficient for the definitive study to proceed without a breath test confirming success or failure. Because high rates of eradication were observed, the definitive trial will be simplified by omission of this visit. Patients were polled at this visit about their opinion of their trial experiences and asked if they would participate in a randomised trial with only 50% of patients getting treatment initially. 72% of patients stated they would still enter the trial, even if there was a possibility of being randomised to the non-eradication arm. Many of the remaining participants were unsure because they had not been able to consider the issue beforehand, so we think this will not be a deterrent.
Network adoption: The trial was co-adopted by both the PCRN and CLRN. GPs were polled through the PCRN about their commitment to the proposed definitive study.

Trial statistics and results (Table 1): In total 2525 letters were sent to patients identified in each practice as being aged ≥45 years and taking low dose aspirin. Of those written to, 1198 (47.4%) replied and 944 (37.4%) volunteered to participate (897 aged 60+), a figure in excess of the initial assumptions underlying the pilot study. Positive response rates in the 9 practices ranged from 32.6% to 48.8% with no obvious geographical differences. Of those who volunteered, 77 were determined to be ineligible at initial telephone contact, leaving 862 who were eligible to attend enrolment. A small number of patients were screen failures, leaving 825 who were tested and enrolled in the study (87.4% of those initially responding positively).  Of these 184 were strongly positive for H. pylori infection (22.3%) and 12 results (1.5%) were borderline. At follow up 177 (91.3%) of those with a clearly positive breath test initially, had a negative test indicating successful treatment.
The prevalence of H. pylori was roughly similar in the three regions tested. The prevalence did vary from practice to practice, although small numbers make it unclear whether this is statistically significant. 

2) QUESTIONNAIRES TO SUPPORT A DEFINITIVE TRIAL
Patient receptiveness to a placebo controlled trial: In response to a questionnaire, 72% of patients in this non-randomised study said they would participate in a randomised study in which only half the participants were treated during the trial.  

GP support for a trial: 63 practices were approached to assess interest in participating in the main study. Of these, 73.7% said they were likely or very likely (more than 50% very likely) to participate in the full randomised study. Of those who declared themselves not very likely or not at all likely, more than half cited a lack of staff or time to run the study, suggesting they had not understood that a research staff infrastructure would be provided to do this. Thus, we think this combined effort between primary and secondary care would have extremely high levels of support from general practitioners in addition to the support of the CLRN.

3) DATABASE STUDY USING Q RESEARCH
Introduction: We undertook an epidemiological study using the QResearch database in order to estimate the effect of aspirin on incidence rates of gastrointestinal bleeding.  We also obtained the rates of aspirin use for patients in different agebands by sex, and by different levels of deprivation, and for patients with certain co-morbidities who are more likely to be prescribed aspirin.  The findings are intended to be used for estimation of the number of participants in a clinical trial of H. pylori infection eradication in order to prevent gastrointestinal bleeding associated with aspirin use.
Study design: We conducted a cohort study within the patients registered with practices in the UK contributing to the QResearch database.  Version 17 of the QResearch database (downloaded 1 October 2007) was used for this analysis.  
Practice selection: Practices were included in the study if they had their EMIS system installed prior to 1 January 2001 and had uploaded data after 30 March 2007.  The study period was the four years between 1 April 2003 and 31 March 2007. 
Cohort definition: We identified an open cohort of patients registered at any point during the four year study period 1 April 2003 and 31 March 2007. Temporary residents were excluded. Patients were eligible for inclusion in the cohort after the date of registration with the practice or the date of the installation of the EMIS computer system, whichever was latest. The right censor date was the earliest of the following: date of diagnosis of the outcome of interest, date of death, date of leaving the practice, date of the latest download of data or the study end date.

Inclusion criteria: Patients were only included in the analysis if they were aged 45 to 100 years and had at least twelve months of electronic health records available i.e. had been registered with the practice and the practice had been using EMIS for a minimum of two years.  This was to ensure the data for prescriptions and morbidity was as complete as possible. 

Aspirin Use:
Prevalence

We reviewed the medical history of each patient and extracted data on prescribed medications within the study period.  A patient was assumed to be exposed to a medication on 1 April 2003, 1 April 2004, 1 April 2005, 1 April 2006 and 1 April 2007 if they had at least 2 prescriptions in the preceding 6 months.  We looked at the use of aspirin in connection with other medications, such as non-selective NSAIDs (Aceclofenac, Dexibuprofen, Dexketoprofen, Diclofenac sodium, Diflunisal, Etodolac, Fenbufen, Fenprofen, Flurbiprofen, Ibuprofen, Indometacin (indomethacin), Ketoprofen, Mefenamic acid, Meloxicam, Nabumetone, Naproxen, Piroxicam, Sulindac, Tenoxicam, Tiaprofenic acid), selective COX-2 inhibitors (Celecoxib, Etoricoxib, Lumiracoxib, Rofecoxib) and PPIs.  We also estimated the use of aspirin by prescribed dose – low (75 to 300mg a day), and high (more than 300mg a day).

Use of aspirin in relation to other variables

We investigated aspirin use in relation to age (5 year bands) and sex, deprivation (Townsend score in quintiles) and co-morbidity (any one of cardiovascular disease, cerebrovascular disease (CVD/stroke), diabetes or hypertension). We repeated the analysis restricted to the Northeast, East Midlands and Southwest regions where numbers were robust enough.  

Continuous use of aspirin

In order to analyse continuous use of aspirin, we looked for all prescriptions of aspirin during the study period for each patient in the cohort. All patients with at least 2 prescriptions during the study period were included in this analysis. We considered aspirin use as continuous if a gap between an expected end of prescribed medication and a new prescription was less than 4 weeks.  The total duration of a course was estimated as the period between the first aspirin prescription and the expected end of the last prescription. We analysed the duration of the longest period of continuous use for each patient during the study period. We also took into account the dose of the last prescription (75 – 300 mg vs. > 300 mg).  We estimated the median and inter-quartile range for duration of the longest course for each patient, and also carried out analyses restricted to patients with at least 1 year of continuous use and to patients with at least 3 years of continuous use of aspirin.

Definition and calculation of gastrointestinal bleeding rates: In order to assess the effect of aspirin on rates of gastrointestinal bleeding we searched for all terms that included a mention of upper gastrointestinal ulcer and bleeding over the study period. Patients who had been diagnosed with any gastrointestinal bleeding prior to the study period were excluded from the analysis.  We considered 8 possible outcomes (Table 2) looking at broad and specific terms of ulcer bleed, upper gastrointestinal bleeding, rectal bleeding and any GI bleed with site not specified.  

We estimated annual incidence rates for all 8 outcomes. For outcomes 1, 3 and 5 (groups coded A, C and F) the incidence rates were broken into sex and age strata and for outcomes 3 and 5 (groups coded C and F) the incidence rates were also estimated by quintiles of deprivation and co-morbidities.

The proportions of patients diagnosed with outcome 3 (upper gastrointestinal bleeding) and 5 (rectal bleeding) over the study period were estimated with Kaplan-Meier Failure curves where use of aspirin was considered as a time-varying factor. 

The influence of aspirin use on outcomes 3 (upper GI bleeding) and 5 (rectal bleeding) was evaluated by Cox regression. We adjusted first for age and sex, and then additionally for deprivation, co-morbidity, and use of non-selective NSAIDs, selective COX-2 inhibitors and PPI.  Use of aspirin was considered as a time-varying covariate.  We considered patients to have used NSAIDs, COX-2 or PPI if they had at least 2 prescriptions during the study period.

Results:
Practices and patients 

There were 459 practices which met the inclusion criteria. Overall there were 1,825,406 patients with at least 12 months of medical records and 1,594,369 were older than 44 years old. This resulted in 4,875,250 person-years of observations.

Use of aspirin by study year

The overall use of aspirin (Table 3, Figure1) increased over the study period, from 9.9% (131,063/1,319,786) on 1 April 2003 to 14.0% (169,409/1,209,268) on 1 April 2007, and there were consistent increases within all sex-age groups. The majority of aspirin users (75.5% in 2003 to 74.2% in 2007) were prescribed aspirin on its own. About one tenth of aspirin users were prescribed NSAIDs as well, only a small proportion of aspirin users were also prescribed COX-2 inhibitors, and the proportion of such users decreased during the study period from 2.2% in 2003 to 0.3% in 2007. An increasing number of aspirin users have been prescribed PPI (12.5% in 2003 and 20.3% in 2007). The proportion of aspirin users treated with a high dose of aspirin was very low: 0.2% in 2003 and 0.1% in 2007.
The proportion of patients prescribed aspirin was lower in affluent areas than deprived areas for each year (8.6% in affluent areas vs. 11.8% in deprived areas in 2003, and 12.5% vs. 15.9% in 2007), however, it was consistently increasing across all levels of deprivation during the study period (Figure 2).
Patients with the selected co-morbidities (coronary heart disease, cerebrovascular disease/ stroke, diabetes and hypertension) showed much higher use of aspirin, which was also increasing over the study period (55.2% of patients with coronary heart disease were prescribed aspirin in 2003 and 59.1% in 2006 and 2007; 50.8% of patients with stroke in 2003 and 54.2% in 2007; 33.7% of patients with diabetes in 2003 and 44.1% in 2007; 24.3% of patients with hypertension and 29.2% in 2007). Note however, that some patients take aspirin over the counter especially younger patients and these prescriptions would not be recorded on the database.  We repeated the analysis for the selected regions - the Northeast, East Midlands and Southwest regions – and obtained similar results. 

Use of PPI, non-selective NSAIDs and selective COX-2 inhibitors by study year

Table 4 shows that the proportions of patients prescribed NSAIDs stayed fairly constant across the study period. The proportion of patients prescribed PPIs increased over the study period.  As for COX-2 inhibitors, their use was very low reaching 0.3% in 2006.  The trends over time for all drugs were consistent within age and sex groups. Figure 3 shows this for PPIs.
Continuous use of aspirin

During the study period there were 326,331 patients who had at least two prescriptions of aspirin.  The median number of prescriptions (and inter-quartile range) was 9 (3 to 22), and the median prescribed duration was 13.7 (5.0 to 27.0) months (Figure 4).  Among these aspirin users, 176,356 (54.0%) were prescribed aspirin continuously for at least 12 months with median (Interquartile range) number of months 20 (12 to 33) and median prescribed duration 25.6 (18.0 to 38.6) months; and there were 50,594 (15.5%) patients with at least 3 years of continuous use with median number of scripts of 43 (26 to 51) and median prescribed duration of 46.4 (41.1 to 47.5) months.
Aspirin and gastrointestinal bleeding

Study cohort

Of the 1,594,369 patients in the whole cohort, 97,608 had a prior history of gastrointestinal bleeding leaving 1,496,761 patients who had not had any gastrointestinal bleeding prior to the study period (Table 5).  Their median age was 60 years old, and 47% of them were males.  There were more patients from affluent areas than from deprived. 21% of patients had at least 2 prescriptions of aspirin during the study period and only 0.11% of patients had been prescribed aspirin in high (>300mg a day) doses. 19% of patients had at least 2 prescriptions of non-selective NSAIDs, 3.4% had at least 2 prescriptions of selective COX-2 inhibitors and 15% had at least 2 prescriptions of PPI’s.
Incidence rates of gastrointestinal bleeding

Crude incidence rates for all outcomes did not change significantly over the study period. Table 6 shows the rates for the first and the last years of the study. Figure 5 for upper gastrointestinal bleeding and Figure 6 for rectal bleeding demonstrate that older patients have higher rates than younger patients and that the rates did not change significantly from 2003 to 2006.
Incidence rates for upper gastrointestinal bleeding were not significantly different between areas with different levels of deprivation, although they were slightly higher for deprived areas and lower for affluent areas (Figure 7).
Patients with cardiovascular disease/stroke appeared to have the highest rate in 2003 (310 per 100,000, 95%CI 263 to 367) among the selected co-morbidities, but in 2006 it dropped down (200 per 100,000, 95%CI 163 to 244). 

Incidence rates for rectal bleeding (Figure 8) were not significantly different between areas with different levels of deprivation, but in 2006 deprived areas had a higher rate of rectal bleeding than affluent areas (in deprived areas, rate 643 per 100,000, 95% CI 604 to 685 compared with 542 per 100,000, 95% CI 520 to 572 in affluent areas). Incidence rates for rectal bleeding were highest for the patients diagnosed with stroke (in 2006, rate 970 per 100,000, 95% CI 886 to 1063) and coronary heart disease (in 2006, rate 919 per 100,000, 95% CI 863 to 979).
Effect of aspirin on gastrointestinal bleeding

The proportions of patients diagnosed with upper GI bleeding (outcome 3) and rectal bleeding (outcome 5) at 18 months, 3 years and 4 years from baseline according to aspirin use are shown in Table 7 and Figure 9. Patients on aspirin have a higher risk of gastrointestinal bleeding.
The unadjusted risk of upper GI bleeding in patients prescribed aspirin was 3 times higher than in patients without an aspirin prescription (Table 8). However, after adjusting for age and sex, the risk dropped to almost 2 times higher and after adjusting for co-morbidities, deprivation and use of NSAIDs, COX-2 and PPI, it was 1.58 (95% CI 1.45 to 1.71) times higher than for aspirin non-users.

The risk of rectal bleeding was 82% higher in patients prescribed aspirin than in patients without an aspirin prescription (Table 8), however, after adjusting for sex and age, it became 58% higher and after taking into account deprivation, co-morbidities and use of NSAIDs, COX-2 and PPI the risk of rectal bleeding in patients prescribed aspirin was 1.47 (95% CI 1.42 to 1.52) times higher compared to patients who had not been prescribed aspirin.
DISCUSSION
This study succeeded in most of its goals and resulted in alternatives where it did not.  It provided a highly informative dry run of proposed trial procedures.  It proved very easy to write to large numbers of patients and to receive and coordinate responses, which were at a higher than anticipated rate.  The study showed that enrolment in Primary Care was appreciated and that the original intention of having a one stop visit for patients to be enrolled, tested and issued with treatment was not necessary and indeed slowed the process of enrolment down.  Large numbers of breath samples could be sent satisfactorily by post and the issue of treatment by post was clearly successful because it resulted in a very high rate of H. pylori eradication.  This rate is sufficient to run an Intention to Treat Study without the need for early screening and re-treatment of eradication failures.

Various other study procedures were developed and refined, including an ultra-simple invitation letter, coordination by telephone rather than post, and the use of a single (community) pharmacy to issue treatment. 

The study showed a lower prevalence of H. pylori than previously seen in community studies but one that would sustain a viable trial, particularly in view of the higher than anticipated level of patient interest in the study.

Evaluation in the QResearch database showed that aspirin use was high and age dependent (28% of those over 60).  Upper gastrointestinal bleeding and rectal bleeding/melaena were also common and rose with age, particularly after 60.  

However, extremely few events were coded as bleeding peptic ulcer compared to a less specific symptom based code covering upper gastrointestinal bleeding or rectal bleeding/melaena.  Thus, as shown with other databases, GP records cannot be used directly to generate bleeding peptic ulcer endpoints, but only to identify events for subsequent adjudication as was done in the TARGET Study [7]. 

Since TARGET showed a five-fold difference in ulcer complications between patients using lumiracoxib and comparator NSAIDs, its ability to detect treatment-related differences can be regarded as validated. Adoption of a similar process in the definitive trial will not detract significantly from its simplicity because the number of potential endpoint events is relatively small compared to the activity concerned with screening, testing and treating patients initially. Access to Hospital Episode Statistics data is now available on a patient request basis and the possibility that this, rather than GP records, could be used for automated endpoint accrual may be investigated in the definitive study.
Figure 1: Percentage of patients on aspirin on the 1 April 2003-2007 by age and sex
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Figure 2: Percentage of patients on aspirin on the 1 April 2003 – 2007 by Townsend quintiles and for different co-morbidities
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Figure 3: Percentage of patients on PPI on the 1 April 2003-2007 by age and sex
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Figure 4: Duration and number of prescriptions for the longest course of aspirin for all patients with at least 2 prescriptions over the study period
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Figure 5: Incidence rates of upper gastrointestinal bleeding (broad definition) over the study period
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Figure 6: Incidence rates of rectal bleeding (broad definition) over the study period
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Figure 7: Incidence rates for upper gastrointestinal bleeding in patients from different deprivation areas and in patients with selected co-morbidities

[image: image7.emf]0

50

100

150

200

250

300

350

rate, per 100,000 patients

2003 2004 2005 2006

year

Deprived

4

3

2

Affluent

Townsend quintiles

0

50

100

150

200

250

300

350

rate, per 100,000 patients

2003 2004 2005 2006

year

CVD/stroke

CHD

Diabetes

Hypertension

diagnosed with the comorbities

© QRESEARCH 2007 version 17

Incidence rates of upper GI bleed in groups


Figure 8: Incidence rates for rectal bleeding in patients from different deprivation areas and in patients with selected co-morbidities
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Figure 9: Proportion of patients diagnosed with GI bleeding over the study period
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Table 1: Trial statistics
	Site
	Invites Sent
	Reply YES
	% YES
	YBI1
	YES & Eligible
	Reply NO
	Enrolled
	Screen Failures
	No. of Results
	Positive
	%
	1st BT pending
	Withdrawn no 1st  BT4
	Retests
	Still Positive
	%
	Withdrawn no 2nd BT5

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	N1
	347
	149
	42.9
	9
	140
	29
	141
	2
	138
	36
	26.1
	0
	1
	34
	3
	8.8
	0

	N2
	372
	141
	37.9
	14
	127
	28
	127
	3
	122
	24
	19.7
	0
	2
	22
	2
	9.1
	0

	N3
	110
	36
	32.7
	8
	28
	7
	28
	1
	26
	11
	42.3
	0
	1
	10
	2
	20
	0

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	S1
	361
	137
	38.0
	14
	123
	47
	123
	4
	113
	29
	25.7
	0
	6
	21
	3
	14.3
	6

	S2
	87
	32
	36.8
	11
	21
	4
	10
	3
	17
	3
	17.6
	0
	1
	3
	0
	-
	0

	S3
	400
	154
	38.5
	18
	136
	34
	136
	4
	131
	29
	22.1
	0
	1
	26
	1
	3.8
	2

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Y1
	82
	40
	48.8
	8
	32
	6
	32
	2
	30
	4
	13.3
	0
	0
	1
	0
	0
	1

	Y2
	370
	126
	34.1
	23
	104
	48
	104
	10
	93
	24
	25.8
	0
	1
	22
	3
	13.6
	1

	Y3
	396
	129
	32.6
	15
	114
	51
	115
	0
	114
	24
	21.1
	0
	0
	22
	0
	0
	2

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	TOTAL
	2525
	944
	
	120
	825
	254
	827
	29
	784
	184
	23.5
	0
	12
	161
	14
	8.69
	21

	% of Total
	
	37.4
	
	
	32.6
	10.1
	
	
	
	
	
	
	
	
	
	
	

	% of YES
	
	
	
	12.7
	87.4
	
	
	3.6
	
	
	
	
	
	
	
	
	


Table 2: Possible outcomes
	
	Broad Term
	Specific Term
	Codes

	Specific Ulcer Bleed
	Outcome 1. 

All terms with specific mention of ulcer and bleeding (code A)
	Outcome 2. 

All codes A but not haemorrhagic gastritis (code B)
	A. Specific upper GI Ulcer Bleeding

B. Haemorrhagic gastritis

C. Upper GI Bleed as symptoms

D. All mention of UGI ulcers regardless of bleeding

E. Non-ulcer upper GI bleed

F. Malaena

G. Bleeding: Lower GI source

H. GI Bleeding site not specified

	Upper Gastrointestinal bleeding
	Outcome 3.

All Upper GI Bleed as symptoms (code C)


	Outcome 4. 

Any code C WITH an ulcer term (code D) and not a specific mention of alternative upper GI pathology (code E)
	

	Rectal bleeding
	Outcome 5. 

All malaena (code F)
	Outcome 6. 

Codes grouped F but not lower GI source (code G)
	

	Any GI Bleed
	Outcome 7. 

All GI bleeding site not specified (code H)
	Outcome 8. 

Codes grouped under H and not codes grouped under G or E
	


Table 3: Prevalence of aspirin use measured on the 1st April
	Year
	2003
	2004
	2005
	2006
	2007

	Total population
	1,319,786
	1,297,111
	1,262,565
	1,236,767
	1,209,268

	Overall number and percentage with 2 or more aspirin prescriptions (based on the total cohort population)
	131,063 (9.9%)
	146,791 (11.3%)
	154,696 (12.3%)
	164,179 (13.3%)
	169,409 (14.0%)

	Number and percentage of all aspirin users who were prescribed aspirin only (ie not also prescribed NSAIDs or Cox 2 inhibitors or PPI) 
	101,619 (77.5%)
	113,032 (77.0%)
	118,266 (76.5%)
	123,455 (75.2%)
	125,677 (74.2%)

	Number and percentage of all aspirin users who also had prescriptions of NSAIDs (with or without PPI) 
	13,060 (10.0%)
	12,915 (8.8%)
	13,896 (9.0%)
	14,585 (8.9%)
	13,310 (7.9%)

	Number and percentage of all aspirin users who also had prescriptions of COX-2 (with or without PPI) 
	2,881 (2.2%)
	4,085 (2.8%)
	2,101 (1.4%)
	548 (0.3%)
	556 (0.3%)

	Number and percentage of all aspirin users who also had prescriptions of PPI (with or without NSAIDS or COX-2) 
	16,334 (12.5%)
	20,363 (13.9%)
	24,440 (15.8%)
	30,157 (18.4%)
	34,435 (20.3%)

	Number and percentage of all aspirin users who were prescribed aspirin in high doses (>300mg a day) 
	241 (0.2%)
	215 (0.1%)
	180 (0.1%)
	167 (0.1%)
	136 (0.1%)


Note: Use of aspirin, NSAIDs, COX2 and PPI on the 1st April was considered if there were at least 2 prescriptions in the preceding 6 months

Table 4: Prevalence of use of NSAIDs, COX-2 and PPI measured on the 1 April
	Year
	2003
	2004
	2005
	2006
	2007

	Total population
	1,319,786
	1,297,111
	1,262,565
	1,236,767
	1,209,268

	
	
	
	
	
	

	Number and percentage of patients who were prescribed NSAIDs (with or without aspirin, COX-2 inhibitors or PPI) 
	73584 (5.6%)
	70117 (5.4%)
	72746 (5.8%)
	73113 (5.9%)
	66429 (5.5%)

	Number and percentage of patients who were prescribed NSAIDs only (ie not prescribed aspirin, COX-2 inhibitors or PPI)
	54700 (4.1%)
	51049 (3.9%)
	50115 (4.0%)
	47241 (3.8%)
	41579 (3.4%)

	
	
	
	
	
	

	Number and percentage of patients who were prescribed COX-2 inhibitors (with or without aspirin, NSAIDs or PPI) 
	16162 (1.2%)
	21027 (1.6%)
	10577 (0.8%)
	4317 (0.3%)
	3938 (0.3%)

	Number and percentage of patients who were prescribed COX-2 inhibitors only (ie not prescribed aspirin, NSAIDs or PPI)
	10692 (0.8%)
	13450 (1.0%)
	6465 
(0.5%)
	2806 (0.2%)
	2421 (0.2%)

	
	
	
	
	
	

	Number and percentage of patients who were prescribed PPI (with or without aspirin, COX-2 inhibitors or NSAIDs) 
	68708 (5.2%)
	79478 (6.1%)
	89316 (7.1%)
	102304 (8.3%)
	111248 (9.2%)

	Number and percentage of patients who were prescribed PPI only (ie not prescribed aspirin, COX-2 inhibitors or NSAIDs)
	43961 (3.3%)
	49470 (3.8%)
	54130 (4.3%)
	59897 (4.8%)
	64312 (5.3%)


Note: Use of NSAIDs, COX2 and PPI on the 1st April was considered if there were at least 2 prescriptions in the preceding 6 months

Table 5: Characteristics and medication use for the cohort over the study period
	Factors
	N (%) of patients

	Demographics
	

	Females
	792035 (52.9%)

	Males
	704726 (47.1%)

	Median (IQR) age (years)
	60 (52 to 71)

	
	

	Deprivation
	

	Affluent
	388237 (25.9%)

	2
	330123 (22.1%)

	3
	302336 (20.2%)

	4
	261309 (17.5%)

	Deprived
	214756 (14.4%)

	
	

	Co-morbidities
	

	CHD
	118162 (7.9%)

	Stroke/Transient ischaemic attack
	54104 (3.6 %)

	Diabetes
	86994 (5.8 %)

	Hypertension
	336154 (22.5%)

	
	

	Use of medication during the study period
	

	Aspirin any dose
	326323 (21.8%)

	Aspirin high dose (>300mg a day)
	1642 (0.1 %)

	
	

	NSAIDs
	285800 (19.1%)

	COX-2
	50811 (3.4%)

	PPI
	225276 (15.1%)


Table 6: Rates of bleeding in 2003 and 2006

	
	2003

1,273,970 person-years
	2006

1,166,389 person-years

	Term
	N of cases
	Rate per 100,000 

(95% confidence interval)
	N of cases
	Rate per 100,000

 (95% confidence interval)

	Specific ulcer bleeding

	Broad
	76
	5.97
	(4.76 to 7.47)
	73
	6.26
	(4.98 to 7.87)

	Specific
	76
	5.97
	(4.76 to 7.47)
	72
	6.17
	(4.9 to 7.78)

	Upper gastrointestinal bleeding

	Broad
	1021
	80.1
	(75.4 to 85.2)
	843
	72.3
	(67.6 to 77.3)

	Specific
	39
	3.06
	(2.24 to 4.19)
	44
	3.77
	(2.81 to 5.07)

	Rectal bleeding

	Broad
	6708
	527
	(514 to 539)
	6580
	564
	(551 to 578)

	Specific
	6696
	526
	(513 to 538)
	6573
	564
	(550 to 577)

	Any GI bleeding (site not specified)

	Broad
	84
	6.59
	(5.32 to 8.17)
	64
	5.49
	(4.29 to 7.01)

	Specific
	83
	6.52
	(5.25 to 8.08)
	64
	5.49
	(4.29 to 7.01)


Table 7: Kaplan-Meier Failure estimates of the proportion of patients diagnosed with GI bleeding over the study period
	
	
	On aspirin*
	Off aspirin*

	
	
	Proportion with GI event (95% confidence interval)
	Proportion with GI event (95% confidence interval)

	Upper GI bleed
	18 months
	0.32%
	(0.29 to 0.35)
	0.10%
	(0.09 to 0.10)

	
	3 years
	0.55%
	(0.52 to 0.59)
	0.17%
	(0.16 to 0.18)

	
	4 years
	0.69%
	(0.65 to 0.73)
	0.22%
	(0.21 to 0.23)

	Rectal bleed
	18 months
	1.37%
	(1.32 to 1.43)
	0.75%
	(0.73 to 0.76)

	
	3 years
	2.71%
	(2.64 to 2.79)
	1.50%
	(1.47 to 1.52)

	
	4 years
	3.53%
	(3.45 to 3.61)
	1.96%
	(1.93 to 1.99)


* use of aspirin was considered as a time-varying factor

Table 8: Hazard ratios of gastrointestinal bleeding for aspirin users compared to non-users 
	
	Upper gastrointestinal bleeding
	Rectal bleeding

	
	Hazard ratio
	95% confidence interval
	Hazard ratio
	95% confidence interval

	
	
	
	
	

	Aspirin unadjusted
	3.15
	(2.94 to 3.37)
	1.82
	(1.77 to 1.87)

	Aspirin adjusted for age and sex
	1.83
	(1.7 to 1.97)
	1.58
	(1.54 to 1.63)

	Aspirin adjusted for age, sex, deprivation, CHD, CVD/stroke, diabetes, hypertension, use of NSAIDs, COX-2 and PPI
	1.58
	(1.45 to 1.71)
	1.47
	(1.42 to 1.52)
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