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Abstract and statement of context

The aim of the project was to conduct an epidemiological case-control study to evaluate the association between patients presenting spontaneously for smoking cessation services and subsequent diagnosis of lung cancer. 

A recent American study suggested that almost half of lung cancer patients had quit smoking approximately two years before they perceived symptoms and were able to quit relatively easily. The authors hypothesized that spontaneous attempts at smoking cessation in some long-term smokers may be a presenting prodrome or ‘symptom’ of lung cancer. If this is indeed the case, it raises the question as to whether people spontaneously seeking smoking cessation services might be a group to target for lung cancer screening. More specifically, whether it would be cost-effective to screen for lung cancer people who people spontaneously seek smoking cessation services at community-based pharmacies.  
To explore this idea further, we conducted a pilot study using record-linkage of existing NHS datasets in Tayside, Scotland, to compare smoking cessation attempts among cases (patients newly diagnosed with lung cancer) and controls (smokers without lung cancer) during the previous 2 years. The study also used anonymised data from GP practices who gave explicit permission for their data to be used in this way. 

614 new cases of lung cancer in Tayside in 2008-2009 were identified from SMR6 (the national cancer registry) and linked to NHS Tayside pharmacy smoking cessation database. 21 (3.4%) cases were registered as having made a quit attempt prior to lung cancer diagnosis. However, there were only 92 cases of lung cancer within the 11 GP practices who gave permission for their primary care data to be used and an appropriate matched, smoking control could be identified for only 63 of them. Three cases and one control had a registered quit attempt within 2 years prior to diagnosis, producing an odds ratio of 3.1 (95%CI 0.31-30.6). 
Smokers who spontaneously seek support from an NHS smoking cessation service may have up to three times an increased risk of developing lung cancer in the short-term. However, the study was too small to establish for certain that such an increased risk exists. Although in 2008/9, there were probably insufficient numbers of people seeking such help in community-based pharmacies for this to form the basis of a cost-effective screening strategy for lung cancer, the numbers may now have increased.  
Lay statement

In this pilot study we studied smoking quit attempts among patients before they were diagnosed with lung cancer and compared this to smoking quit attempts among smokers who did not have cancer. We did this in order to investigate whether screening people for lung cancer when they spontaneously seek NHS quit smoking services would result in more diagnoses of lung cancer being made earlier. The study was carried out using anonymised NHS datasets containing clinical information collected through the course of routine care for patients in NHS Tayside, Scotland. 

Among 614 people diagnosed with lung cancer in 2008/9, only 21 had made a smoking quit attempt prior to diagnosis. This suggests that unless the numbers of smokers using NHS-based smoking quit services has increased, screening people who use the service is unlikely to have a big impact. However, while those who do use the service could have up to three times the risk of developing lung cancer in the short term compared to other smokers, this study was too small to say with certainty that such an increased risk exists. The study therefore needs to be extended to increase the sample size. 
Key achievements of the project

· Negotiation of the ethical and legal constraints of record-linking four independent data sources for research; including GP-based primary care data and a pharmacy database that had not previously been used. 
· Demonstration of the feasibility of the record-linkage methodology.
· Successful analysis of the data.

Lay statement of what you have achieved

We have shown that it is possible to conduct an important epidemiological study using information collected through the course of routine care for patients in NHS Tayside, Scotland. There were some ethical and legal challenges along the way, but the appropriate permissions were granted and the data were anonymised to ensure that no patient could be identified. The study is now being extended to ensure that we can be confident in the results that we have obtained. 
Reasons for any objectives not accomplished

Although the objectives of the study were achieved, the numbers of study subjects were much lower than originally anticipated. With an estimated 350 cases of lung cancer in Tayside each year, we expected that there would be around 700 cases available for the study. However, although we were working with anonymised data only and had been advised prior to the study that GP consent would not be required, the NHS Caldicott Guardian specified that explicit consent had to be obtained from each GP practice to allow access to their anonymised primary care records. Not only did this significantly delay the project, but it also resulted in only 11 practices taking part in the study, accounting for 92 cases of lung cancer. This small sample size greatly reduced the power of the study to detect significant differences, producing very wide confidence intervals around the odds ratio estimate. 
We aim to address this issue in the following way:

1. We are currently waiting for more up-to-date SMR6 data to be released for research. When this happens, we will increase the length of the study period to the latest SMR6 data available, thereby increasing the number of potential cases.

2. We will contact GP practices one more time to seek consent for use of their anonymised data. We hope that circulation of the final report will persuade several more GP practices to take part, thereby increasing the number of potential cases in the study. 

The potential/actual benefits of this project to a person with lung cancer

Earlier detection of lung cancer is likely to result in improved outcomes for patients. This project needs to be extended (as above) to establish whether identifying patients for lung cancer screening when they present for smoking cessation services in pharmacies is likely to be a cost-effective screening strategy for earlier detection of lung cancer. 

List any presentations or publications, which have arisen from this project

None so far 

Provide any images (not under copyright) that can be used by RCLCF for illustrative purposes

N/A

Is any work funded by RCLCF being continued with new funding?

Not currently

Are there any important collaborations resulting from the work funded by RCLCF?

Not yet

Details of publication plans for the next 12 months

We plan to extend the study (as above). We will then submit a paper for publication.  
The researcher’s plans after the end of this funding

Once we have extended the study, if the results still suggest that spontaneous quitters are at higher risk of lung cancer in the short term, the next step would be to develop a risk tool to identify those spontaneous quitters who are most at risk of lung cancer and would benefit most from screening. 
Comments (positive or negative) about the charity

The RCLCF have been an excellent charity to work with. They have an understanding of the complexities of research and were thus tolerant of unforeseen delays that arose during the course of the project. 

RCLCF events attended

None

Briefly outline the importance of this funding to you, the researcher
This funding has permitted the pilot analysis of routine data at relatively low cost in order to pursue a novel research idea. Although the results are not yet definitive, it has enabled research on a topic that might otherwise have been too speculative to attract larger grant funding. 
Appendix 1: Technical Summary 
AIM

To conduct an epidemiological case-control study to evaluate the association between patients presenting spontaneously for smoking cessation services and subsequent diagnosis of lung cancer. 

Background

Lung cancer is the most common cancer and cause of cancer death in Scotland1. More than two thirds of patients are diagnosed with lung cancer at a stage when curative treatment is no longer possible, therefore improving rates of earlier diagnosis is essential2. On average, a lifetime smoker has a 20-fold increase in the risk of developing lung cancer, compared with a life-time non-smoker3.
In 2011, an American study reported that 55 individuals from a series of 115 lung cancer patients (48%) quit smoking approximately two years before they perceived symptoms that resulted in their diagnosis4. The patients reported that they were able to stop smoking relatively easily and their ability to stop smoking seemed not to be related to their degree of nicotine addiction. The authors hypothesized that spontaneous attempts at smoking cessation in some long-term smokers may be a presenting ‘symptom’ of lung cancer. Unfortunately, they were unable to confirm the hypothesis because the study had no control group.

However, if their hypothesis is correct, identifying people  who could be screened for lung cancer when they present for smoking cessation services (over 50,000 annually in Scotland) may provide an opportunity for earlier diagnosis for somepeople. Before this novel idea can be progressed, it is essential to confirm whether people who present for smoking cessation do indeed have a higher risk, on average, of lung cancer diagnosis in the short-term (i.e. for some people spontaneous smoking cessation is  an early indication of lung cancer). We conducted a pilot study to determine whether this question could be addressed using record-linkage of existing health datasets in Tayside, Scotland.

Methods

The study was carried out in collaboration with the Health Informatics Centre (HIC) of the University of Dundee5, which has over 20 years experience in facilitating epidemiological and health services research in Scotland. This is enabled by the widespread use of a unique patient identifier, the CHI number, that is allocated to all patients when they register with a GP in Scotland, and used to index all health datasets.

We conducted a case-control study to compare the odds of lung cancer patients and healthy controls having made a recent smoking quit attempt. We used SMR6, the national cancer registry, to identify all new diagnoses of lung cancer in the population of Tayside. Another important data source was electronic records of smoking cessation attempts in pharmacies. Scottish Health Boards have provided comprehensive smoking cessation services since the implementation of the smoking cessation action plan in 20066, with the majority of smoking cessation attempts made at community pharmacies7.  A national minimum data set has been collected by Health Boards in order to provide information required for Scottish Government targets6. As part of this system, NHS Tayside has recorded details of the smoking cessation quit attempts of approximately 26,000 smokers. 

Ethical and Confidentiality Issues

The study involved no patient contact therefore Ethical Approval was not required . However, the study was reliant upon patient-identifiable data; specifically SMR6, the Tayside pharmacy smoking cessation database, the CHI Master Patient Index and GP primary care records, managed and maintained by Aridhia (a health informatics company).   For this reason, Caldicott Guardian approval was required for data analysts from the Health Informatics Centre and Aridhia to work with patient-identifiable data. These data were then anonymised before being passed to the researchers and made available to them via a Citrix Safe Haven. However, unusually, the Caldicott Guardian specified that specific consent had to be obtained from GP practices to allow access to their anonymised primary care records. 
GP Consent

There are 32 GP practices in Tayside, whose primary care data are managed by Aridhia. Eleven practices gave permission for their primary care data to be used for this study. 

Cases of Lung Cancer
There were 1,025 records of lung cancer diagnoses in Tayside, Scotland (ICD10 code C34) in 2008-2009, relating to 792 patients. After excluding patients who had any record of any cancer prior to 2008, 614 patients remained. We defined their index date as the date of the first SMR6 record after 1/1/2008. We made the assumption that all these patients were smokers and record-linked their demographic information to the pharmacy smoking cessation database to determine how many had made recent smoking quit attempts. 
Case-control Study and Identification of Controls 
92 of the 614 cases of lung cancer were registered with consented GP practices and were eligible for the case-control study. For each case, we identified all patients at the same practice of the same age (within 1 year) and sex. However, to be eligible as a potential control, they also had to have a record of being a smoker within 2 years of the index date of their matched case. This information came from QOF primary care data. Controls also had to have no record of cancer on SMR6 prior to the index date.
Identification of Quit Attempts

The pharmacy smoking cessation database was used to determine how many cases and controls had made spontaneous smoking cessation attempts at their pharmacies within a 2 year period prior to the index date.  Odds ratios (with 95% CI) were determined. 

RESULTS

There were 614 new diagnoses of lung cancer in Tayside in 2008 and 2009 among patients who had never previously had any form of cancer. 317 (51.6%) were female; the mean age was 71 years.  31 (5.0%) of these patients had a record of a smoking quit attempt on the NHS Tayside smoking cessation database. For 17 patients, the quit attempt was recorded at a pharmacy; for 18 patients it was at a smoking cessation clinic. However, for only 12 and 9 patients respectively did the quit attempt occur prior to diagnosis of lung cancer. The length of time between the quit attempt and the diagnosis ranged from less than one month to 31 months (median 17 months).  

92 of the 614 cases were registered with one of the 11 consenting practices. However, only 386 possible controls for 63 cases that were age and sex matched, from the same GP practice, and with a record of smoking 2 years prior to the index date from QOF primary care data, could be identified. One control was selected at random for each case. The mean age of the 63 cases was 68 years, and 35 (55.6%) were female. 
Only three of the 63 cases had any record of attempting to quit smoking, whether at a pharmacy or smoking cessation clinic, within two years of their date of cancer diagnosis. One control had a quit attempt within two years prior to the index date.  The odds ratio was 3.1 (0.31-30.6).  

When we widened the criteria for controls to having a record of smoking within three years of the index date, it was only still only possible to identify controls for 64 cases, therefore this additional case-control analysis was not pursued. 

DISCUSSION
With the relatively low numbers of people spontaneously seeking smoking cessation services in NHS Tayside in 2008/2009, screening such people for lung cancer is unlikely to form a cost-effective strategy to identify those at high risk of lung cancer. In a sample of 614 patients newly diagnosed with lung cancer in Tayside, Scotland only 31 (5.0%) had sought NHS Tayside smoking cessation services, whether at a smoking cessation clinic or a pharmacy (as registered on the NHS Tayside smoking cessation database). However, it is likely that over the past five years increasing numbers of patients are seeking advice from NHS Tayside smoking cessation services. This analysis should therefore be repeated for more recent diagnoses of lung cancer (once the most up-to-date SMR6 data become available) in order to verify this.
We carried out a case-control study using a sub-sample of cases for whom GP practices gave consent for use of their primary care data. This was to calculate whether cases of lung cancer had higher odds of having tried to quit smoking compared to controls. However, one of most significant problems encountered when carrying out this study, was the unusual and unforeseen requirement that GPs provide consent for Aridhia to identify relevant QOF data and pass these data on for research, even though they were anonymised. For this reason, we were able to use data for the case-control study from only 11 practices that gave consent. From discussions with project managers, it seemed that many GPs did not have the time to become involved in research projects. Although we tried to make clear that this project did not require any work from GPs (apart from giving consent) it seems that this message was not getting through. The lack of consent from GPs cannot therefore be explained by concerns over governance issues. In future, we would advise some form of opt-out procedure for GPs for similar studies.

The final case-control study therefore only comprised 63 cases and controls. Among them, there were three cases (4.8%) who had made a quit attempt within two years prior to their lung cancer diagnosis, compared to one control. Although this gives an odds ratio of 3, the result is not statistically significant and the confidence intervals are very wide. The study would need to be repeated with a larger complement of cases to rule out chance variation explaining these findings. 

Despite the inconclusive results, this case-control took a novel approach to investigating the research idea. Selection of controls is always challenging in a case-control study, and we used the CHI Master Patient Index to identify age and sex matched, cancer-free controls from the same GP practices as cases. While we made the assumption that all cases of lung cancer were smokers, we had to ensure that all the controls were also smokers, so we used QOF primary care data to determine whether they had a primary care record of smoking within two years of their index date. This limited the number of potential controls, hence we able to identify controls for only 63 (out of 92) cases from consenting practices. Interestingly, although having a record of smoking two years prior to the index date was an essential criterion for controls, in fact only 11 of the 63 cases had such a record on QOF data. This raises a question over the comparability of cases and controls. Nevertheless, we would still recommend repeating the case-control study using the full complement of cases to provide a more comprehensive picture of smoking cessation patterns prior to lung cancer diagnosis. Another potential limitation of the study is that we identified only those people who sought assistance for smoking cessation with an NHS Tayside service. We could not identify those who either quit independently themselves or used another service. Note that while it is possible that not all contacts were recorded, this is probably unlikely given that data were collected for Scottish Government targets. 

Despite the above problems, we have shown that it is possible to record-link the NHS Tayside pharmacy smoking database to other healthcare datasets in Tayside. While we do suggest that this case-control study be repeated using the latest available SMR6 data, and within more GP practices, to confirm whether people with lung cancer are three times more likely to have tried to give up smoking than healthy controls, the public health impact of using this as a strategy to identify people in the early stages of cancer will be limited unless the background incidence of spontaneous smoking cessation attempts in NHS Tayside has increased. 
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