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VERSION 1 - REVIEW 

REVIEWER Michael Burke 
Mayo Clinic  
Nicotine Dependence Center  
USA 

REVIEW RETURNED 16-Apr-2014 

 

GENERAL COMMENTS Well designed study that will provide a useful perspective on 
adverse effects and smoking cessation medications.   

 

REVIEWER Kyla Thomas 
University of Bristol, UK 

REVIEW RETURNED 14-May-2014 

 

GENERAL COMMENTS Thank you for the opportunity to review this manuscript. The present 
article describes a protocol of a study aimed to assess the 
cardiovascular and neuropsychiatric safety of the smoking cessation 
medicines varenicline, bupropion and nicotine replacement therapy. 
Smoking continues to be the leading cause of preventable death 
worldwide and therefore, smoking cessation is of major public health 
importance. Varenicline has been shown in clinical trials to be the 
most effective smoking cessation medicine and is very widely 
prescribed. However, rare adverse outcomes such as suicide are 
difficult to investigate using experimental study designs. 
Observational studies that utilise large primary care databases, such 
as the UK based Qresearch database, The Health Improvement 
Network (THIN) and the Clinical Practice Research Datalink (CPRD) 
are usually required, although these study designs are prone to 
confounding by indication. I would like to commend the authors on a 
well written and clear protocol. However, I would like to raise the 
following concerns:  
1. The authors should be more upfront about the extent to which 
they are replicating analyses and methods used in two previously 
published CPRD studies which examined the neuropsychiatric 
safety of smoking cessation medicines [1-2] albeit with the inclusion 
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of some additional cardiovascular outcomes. Methodological 
similarities include the use of three methods of assessing the impact 
of confounding by indication (multivariable regression, propensity 
score analysis and instrumental variable (IV) analysis) [1], the choice 
of exposure measures, confounding factors and inclusion and 
exclusion criteria as well as the methods of follow up [1-2]. The 
authors also state „there are no established instrumental variables 
for the current research‟ and that „a potential instrumental variable is 
the use of the physician‟s prescribing preference.‟ These claims 
overstate novelty and are misleading since the use of the physician‟s 
prescribing preference as an appropriate instrument has been well 
documented in the US with subsequent use in UK primary care 
datasets [1, 3-6]. These statements should be modified and these 
references should be cited accordingly. The manuscript would be 
enhanced by including in the Introduction a more thorough 
discussion of how this study would add to current knowledge and 
contribute to the ongoing debate regarding the safety of these 
medicines. Differences between the CPRD and the Qresearch 
database (e.g. size, population demography, robustness of the data, 
coding of the data) should also be highlighted in the Methods section 
especially if these differences are likely to limit the comparison of 
findings obtained from similar studies that use different databases.  
2. In the Introduction the authors focus on smokers with COPD as a 
special group for whom it is of particular importance to investigate 
the safety of these medicines (due to their increased vulnerability to 
side effects). This is proposed to be due to an increased risk of 
comorbidity. Why not then examine other subgroups of the smoking 
population that would also have increased risk of comorbidity, such 
as those with heart disease? Also, is subgroup analysis the correct 
statistical approach, given that this will lead to a reduction in sample 
size and associated power (of particular relevance for rare outcomes 
such as suicide)? What percentage of the general cohort of patients 
prescribed smoking cessation medicines will have COPD? Should 
likelihood ratio tests be used instead of subgroup analyses to 
investigate any differences in the association of the smoking 
cessation medicines with the outcomes of interest by presence of 
absence of specific long term conditions? The authors also suggest 
that two papers will be published with results for (a) the general 
population of smokers and (b) smokers with COPD. This seems 
unnecessary.  
3. Are there studies using the Qresearch database which have 
validated the use of Read codes/ Read terms for identifying the 
outcomes of interest? If so, these studies should be cited. In the 
CPRD, the use of Read codes for suicide and self-harm have been 
shown to be of limited accuracy and therefore the use of linked 
Office for National Statistics (ONS) mortality data and Hospital 
Episode Statistics is recommended [7]. Similarly, it has been shown 
that biased estimates of myocardial infarction are obtained if CPRD 
records are not linked to ONS mortality data, hospital records or 
data from the Myocardial Ischaemia National Audit Project (MINAP) 
[8]. Therefore, validation of the outcomes of interest in the 
QResearch database where possible and the use of linked datasets 
should be essential components of this study to ensure validity of 
the findings.  
Minor points  
1. All cause mortality should be included as a secondary outcome to 
assess whether there is residual confounding using the different 
statistical approaches.  
2. The sample size calculation for the rarest outcome (fatal self-
harm) should be included as well as an explanation of why a 
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composite measure of fatal and non-fatal self-harm will be used.  
3. Will differences in the effectiveness of the smoking cessation 
medicines (in terms of abstinence) have any impact on the 
outcomes of interest?  
4. Where relevant the authors should acknowledge published 
sources for the Read code/ Read term algorithms used.  
 
References  
1. Thomas, KH, Martin, RM, Davies, NM, Metcalfe, C, Windmeijer, F 
& Gunnell, D (2013). Smoking cessation treatment and the risk of 
depression, suicide, and self harm in the Clinical Practice Research 
Datalink: prospective cohort study. BMJ 347: f5704  
2. Gunnell, D, Irvine, D, Wise, L, Davies, C and Martin RM (2009). 
Varenicline and suicidal behaviour: a cohort study based on data 
from the General Practice Research Database. BMJ 339:b3805.  
3. Brookhart, MA, Wang, P, Solomon, DH and Schneeweiss, S 
(2006). Evaluating short-term drug effects using a physician-specific 
prescribing preference as an instrumental variable. Epidemiology 
17(3):268-275.  
4. Schneeweiss S, Solomon DH, Wang PS, Rassen J, Brookhart MA 
( 2006).  
Simultaneous assessment of short-term gastrointestinal benefits and  
cardiovascular risks of selective cyclooxygenase 2 inhibitors and  
nonselective nonsteroidal antiinflammatory drugs: an instrumental  
variable analysis. Arthritis Rheum 54: 3390–3398.  
5. Davies, NM, Smith, GD, Windmeijer, F & Martin, RM (2013). 
COX-2 Selective Nonsteroidal Anti-inflammatory Drugs and Risk of 
Gastrointestinal Tract Complications and Myocardial Infarction- An 
Instrumental Variable Analysis. Epidemiology 24(3):352-362.  
6. Davies, NM, Gunnell, D, Thomas, KH, Metcalfe, C, Windmeijer, F 
& Martin, RM (2013). Physicians' prescribing preferences were a 
potential instrument for patients' actual prescriptions of 
antidepressants. Journal of Clinical Epidemiology 66(12):1386-1396.  
7. Thomas, KH, Davies, N, Metcalfe, C, Windmeijer, F, Martin, RM 
and Gunnell D (2013). Validation of suicide and self-harm records in 
the Clinical Practice Research Datalink. Br J Clin Pharmacol 
76(1):145-157.  
8. Herrett, E, Shah, AD, Boggon, R, Denaxas, S, Smeeth, L, van 
Staa, T, Timmis, A, Hemingway, H (2013). Completeness and 
diagnostic validity of recording acute myocardial infarction events in 
primary care, hospital care, disease registry, and national mortality 
records: cohort study. BMJ 346:f2350. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: Michael Burke  

Institution: Mayo Clinic, Nicotine Dependence Center, USA  

 

Well designed study that will provide a useful perspective on adverse effects and smoking cessation 

medications.  

 

AUTHORS' RESPONSE: Thank you.  

CHANGES TO THE MANUSCRIPT: N/a.  

 

Reviewer: Kyla Thomas  

Institution: University of Bristol, UK  
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Thank you for the opportunity to review this manuscript. The present article describes a protocol of a 

study aimed to assess the cardiovascular and neuropsychiatric safety of the smoking cessation 

medicines varenicline, bupropion and nicotine replacement therapy. Smoking continues to be the 

leading cause of preventable death worldwide and therefore, smoking cessation is of major public 

health importance. Varenicline has been shown in clinical trials to be the most effective smoking 

cessation medicine and is very widely prescribed. However, rare adverse outcomes such as suicide 

are difficult to investigate using experimental study designs. Observational studies that utilise large 

primary care databases, such as the UK based Qresearch database, The Health Improvement 

Network (THIN) and the Clinical Practice Research Datalink (CPRD) are usually required, although 

these study designs are prone to confounding by indication. I would like to commend the authors on a 

well written and clear protocol. However, I would like to raise the following concerns:  

 

1. The authors should be more upfront about the extent to which they are replicating analyses and 

methods used in two previously published CPRD studies which examined the neuropsychiatric safety 

of smoking cessation medicines [1-2] albeit with the inclusion of some additional cardiovascular 

outcomes. Methodological similarities include the use of three methods of assessing the impact of 

confounding by indication (multivariable regression, propensity score analysis and instrumental 

variable (IV) analysis) [1], the choice of exposure measures, confounding factors and inclusion and 

exclusion criteria as well as the methods of follow up [1-2]. The authors also state „there are no 

established instrumental variables for the current research‟ and that „a potential instrumental variable 

is the use of the physician‟s prescribing preference.‟ These claims overstate novelty and are 

misleading since the use of the physician‟s prescribing preference as an appropriate instrument has 

been well documented in the US with subsequent use in UK primary care datasets [1, 3-6]. These 

statements should be modified and these references should be cited accordingly. The manuscript 

would be enhanced by including in the Introduction a more thorough discussion of how this study 

would add to current knowledge and contribute to the ongoing debate regarding the safety of these 

medicines. Differences between the CPRD and the Qresearch database (e.g. size, population 

demography, robustness of the data, coding of the data) should also be highlighted in the Methods 

section especially if these differences are likely to limit the comparison of findings obtained from 

similar studies that use different databases.  

 

AUTHORS' RESPONSE: First of all, we would like to thank the reviewer for her valuable and 

constructive comments.  

 

Several studies on the safety of smoking cessation medications have been conducted before using 

patient databases; the ones this reviewer and her research group were involved with (cited above), 

but also others. We presented an overview of all these studies in Table 1 of our protocol and cited 

these in the text. There is certainly some overlap between the methods described in our study 

protocol and those from previous studies, and this is partly intentional in order to be able to compare 

our results in the future. For example, we applied the same follow-up durations (primary: 6 months, 

secondary: 3 months) as in previous studies which used healthcare databases [e.g., Gunnell et al. 

BMJ 2009; 339:b3805; Thomas et al. BMJ 2013; 347:1-9; Svanström et al. BMJ 2012; 345:e7176]  

 

The methods we plan to use to adjust for potential confounding by indication (conventional 

multivariable regression and propensity score matching) are established methods described in the 

literature [see e.g., Stürmer et al. J Clin Epidemiol 2006; 59:437-447]. With regards to the 

instrumental variable analysis, we did not intend to claim novelty. Note that we stated (page 9): "A 

potential instrumental variable is the physician's prescribing preference, which is often used in 

prescription drug research with observational data.[46]". Reference 46 (no. 49 in the revised 

manuscript) is a systematic review of the use of an instrumental variable analysis in prescription drug 

research with observational data which includes most of the studies this reviewer is referring to. We 

find it appropriate to cite this excellent review here instead of the many individual studies that have 
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been conducted in the past. However, we agree that the wording "There are no established 

instrumental variables for the current research." was incorrect.  

 

The reviewer suggests that differences between the QResearch database we are planning to use, 

and the CPRD, which the reviewer used in her own research, should be highlighted in the methods 

section. We kindly note that not only CPRD was used in earlier studies on the current topic but other 

databases as well, as we summarised in Table 1. Thus, if we would start a detailed comparison of 

QResearch with CPRD in our protocol, we would also need to incorporate comparisons with all other 

databases. We feel this would go beyond the scope of our study protocol, but should be an issue for 

the discussion section from the paper(s) arising from the analyses. It may be reassuring for this 

reviewer to know that a recent study independently replicating an analysis with data from QResearch 

using data from CPRD yielded almost exactly the same results despite the differences between the 

two databases [Reeves et al. BMJ Open 2014; 4].  

 

CHANGES TO THE MANUSCRIPT: We now stress in the introduction that our work builds on 

previous research by saying (last but one paragraph): "Previous studies successfully used GP 

databases to assess the safety of smoking cessation medications (see Table 1), and the methodology 

used therein can inform new studies."  

 

We have removed the following sentence from the paragraph in which we describe the instrumental 

variable analysis: "There are no established instrumental variables for the current research."  

 

2. In the Introduction the authors focus on smokers with COPD as a special group for whom it is of 

particular importance to investigate the safety of these medicines (due to their increased vulnerability 

to side effects). This is proposed to be due to an increased risk of comorbidity. Why not then examine 

other subgroups of the smoking population that would also have increased risk of comorbidity, such 

as those with heart disease? Also, is subgroup analysis the correct statistical approach, given that this 

will lead to a reduction in sample size and associated power (of particular relevance for rare outcomes 

such as suicide)? What percentage of the general cohort of patients prescribed smoking cessation 

medicines will have COPD? Should likelihood ratio tests be used instead of subgroup analyses to 

investigate any differences in the association of the smoking cessation medicines with the outcomes 

of interest by presence of absence of specific long term conditions? The authors also suggest that two 

papers will be published with results for (a) the general population of smokers and (b) smokers with 

COPD. This seems unnecessary.  

 

AUTHORS' RESPONSE: The choice for the subgroup of smokers with COPD was the focus of our 

original funding application, which was granted under the QInnovation scheme, because researchers 

involved with the current project have special interest in this patient population. It may be interesting 

to study other subgroups of the smoking population as well, but this would go beyond the scope of the 

current project. However, we can include a recommendation to study other subgroups in future 

research in the discussion section of the paper(s) arising from this project.  

 

The exact number of patients with COPD included in the subgroup analysis will only be known once 

the data will be analysed after applying all in- and exclusion criteria as outlined in our study protocol. 

A study on the epidemiology of COPD using QResearch reported a prevalence of 16.8/1,000 patient-

years in 2005, which translated into an absolute number of about 52,000 COPD patients [Simpson et 

al. Br J Gen Pract 2010; 60:e277-e284]. If we conservatively assume that one third of these patients 

ever smoked and used a smoking cessation medication this would yield about 17,000 COPD patients 

included in our planned subgroup analysis. Such a number would be large enough to yield sufficient 

statistical power.  

 

With respect to likelihood ratio tests, we assume that the reviewer is suggesting to test for an 
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interaction between the medication factor and the subgroup dummy (i.e., a dummy variable to indicate 

whether a patient belongs to the subgroup of smokers with COPD or not). Such testing would be 

useful if many potential subgroups were of interest and the results from the tests were to be used as 

part of a decision rule to actually examine certain subgroups or not. However, in the present project, 

the examination of the COPD subgroup is a single and a priori planned analysis that is of primary 

interest to us.  

 

With regards to the publication plan, we currently think that the quantity and complexity of data we are 

going to report will merit two separate publications but will reconsider this decision if necessary once 

all analyses have been performed.  

 

CHANGES TO THE MANUSCRIPT: N/a.  

 

3. Are there studies using the Qresearch database which have validated the use of Read codes/ 

Read terms for identifying the outcomes of interest? If so, these studies should be cited. In the CPRD, 

the use of Read codes for suicide and self-harm have been shown to be of limited accuracy and 

therefore the use of linked Office for National Statistics (ONS) mortality data and Hospital Episode 

Statistics is recommended [7]. Similarly, it has been shown that biased estimates of myocardial 

infarction are obtained if CPRD records are not linked to ONS mortality data, hospital records or data 

from the Myocardial Ischaemia National Audit Project (MINAP) [8]. Therefore, validation of the 

outcomes of interest in the QResearch database where possible and the use of linked datasets 

should be essential components of this study to ensure validity of the findings.  

 

AUTHORS' RESPONSE: Electronic records in QResearch have not been compared with paper 

records as most practices do not have paper records anymore. However, incidence, prevalence rates 

and demographics have been compared with other data sources where possible and found similar 

results [personal communication with Prof. Julia Hippisley-Cox]. Several studies have been performed 

comparing QResearch with CPRD and THIN, showing very similar results [e.g., Reeves et al. BMJ 

Open 2014; 4 // Vinogradova et al. BMJ 2013; 346:f114 // Collins et al. BMJ 2010; 340:c2442].  

 

The data we acquired under the QInnovation scheme does not contain linkage with Office for National 

Statistics (ONS) mortality data or Hospital Episode Statistics (HES). We suggest to discuss this issue 

as a potential limitation in the paper(s) arising from the analyses. Nevertheless, we still think that our 

proposed plan of analysis is valid, as a recent study performed by this reviewer showed that the 

association between use of smoking cessation medications and fatal and non-fatal self-harm was 

consistent when using Read codes to define the outcome compared with using linked ONS and HES 

data [Thomas et al. BMJ 2013; 347:1-9].  

 

CHANGES TO THE MANUSCRIPT: We have added the following sentence with appropriate 

references to the first paragraph under "Methods and analysis": "External validation studies showed 

that studies using this database yield similar results as those using other databases such as the 

Clinical Practice Research Datalink (CPRD) and The Health Improvement Network (THIN) database."  

 

Minor points  

1. All cause mortality should be included as a secondary outcome to assess whether there is residual 

confounding using the different statistical approaches.  

 

AUTHORS' RESPONSE: If we understand it correctly, the reviewer is making the following argument: 

All-cause mortality should not differ between the exposure groups, so if any differences are found 

between the three groups with respect to this outcome – even after employing the various advanced 

statistical approaches to be used in the present project – then this suggests the presence of residual 

confounding and hence calls into question any differences that may be found with respect to the 
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actual outcomes of interest. However, this approach rests on the assumption that all-cause mortality 

is actually unrelated to the exposure variable. For example, we stated in the manuscript that analyses 

of non-randomised data may be biased because of confounding by indication, i.e., the fact that 

smokers who self-select to use a particular smoking cessation medication differ from patients not 

using this medication with regard to factors that have an effect on the outcome. This bias may just as 

well occur when analysing all-cause mortality as an outcome, and therefore we are not convinced that 

including that outcome would be helpful to assess whether residual confounding is present. We 

acknowledge, however, that we might not be able to eliminate confounding completely, even with the 

proposed statistical approaches. Hence, we suggest to address this issue in the discussion section of 

the paper(s) arising from this project.  

 

CHANGES TO THE MANUSCRIPT: N/a.  

 

2. The sample size calculation for the rarest outcome (fatal self-harm) should be included as well as 

an explanation of why a composite measure of fatal and non-fatal self-harm will be used.  

 

AUTHORS' RESPONSE: Our choice for stroke as the outcome with the lowest expected incidence 

rate was based on previous research (see Table 1 for an overview). The lowest incidence was 

reported for stroke in a study by Svanström et al. (1.9/1000 patient-years in varenicline users) 

[Svanström et al. BMJ 2012; 345:e7176]. This was lower than the incidence of fatal or non-fatal self-

harm reported in a study by Thomas et al. (2.6/1000 patient-years). We therefore think to have 

chosen the most conservative measure for our sample size calculation. With regards to fatal and non-

fatal self-harm we plan to use a composite measure in order to be able to compare our results with 

previous research in which a composite measure was used as well (e.g. Thomas et al. BMJ 2013; 

347:1-9).  

 

CHANGES TO THE MANUSCRIPT: We now state under "Sample size calculation": "The sample size 

calculation is based on detecting such a hazard ratio in stroke, as previous research showed this to 

be with the outcome with the lowest incidence rate (see overview of studies and references in Table 

1)."  

 

3. Will differences in the effectiveness of the smoking cessation medicines (in terms of abstinence) 

have any impact on the outcomes of interest?  

 

AUTHORS' RESPONSE: We believe so, yes. As abstinence is generally associated with a decreased 

risk of the outcomes of interest, differential effectiveness of the medications (in terms of abstinence) 

may bias the association between use of these medications and the outcomes. For example, if 

varenicline was more effective than NRT in achieving abstinence in our study population, the relative 

risk of a cardiovascular event from using varenicline might be underestimated. Unfortunately, a GP 

database does not include information which is detailed enough to validly assess the effectiveness of 

smoking cessation medications. Furthermore, the effectiveness is not a confounding factor that could 

be adjusted for as it is in the causal pathway between use of the medications and the outcomes of 

interest. This remains an important discussion point, however, and therefore we suggest to address 

this issue in the discussion section of the paper(s) arising from this project.  

 

CHANGES TO THE MANUSCRIPT: N/a.  

 

4. Where relevant the authors should acknowledge published sources for the Read code/ Read term 

algorithms used.  

 

AUTHORS' RESPONSE: We submitted a full list of all Read codes used for this project as an 

appendix to the current protocol.  
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CHANGES TO THE MANUSCRIPT: N/a.  
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VERSION 2 – REVIEW 

REVIEWER Kyla Thomas 
University of Bristol, UK 

REVIEW RETURNED 19-Jun-2014 

 

GENERAL COMMENTS Social Title (Provisional) - Cardiovascular and neuropsychiatric 
safety of varenicline and bupropion compared with nicotine 
replacement therapy for smoking cessation: a retrospective cohort 
study using the Qresearch general practice database. 

Authors- Kotz, Daniel (contact); Viechtbauer, Wolfgang; van 
Schayck, Onno; West, Robert; Sheikh, Aziz; Simpson, Colin 

Reviewer Name- Kyla Thomas 

Institution and Country- School of Social and Community Medicine, 
University of Bristol, UK 

General Comments- Thank you for the opportunity to respond to the 
authors‟ comments. The authors have not adequately addressed the 
concerns I raised in my original response. To summarise: 

 (1) The authors refuse to acknowledge that the current analysis of 
the neuropsychiatric safety of varenicline in the Qresearch database 
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is a replication of a previously published CPRD study. This is 
unjustifiable. Both databases use electronic health records which 
sample from the same underlying UK population and there are more 
similarities between the databases than differences. Therefore, a 
specific comparison of the findings from the current analysis with the 
results from the previous CPRD study should be included as well as 
a more general comparison with the other studies which utilised very 
different databases. This discussion should be well within the scope 
of the current study.     

(2) Contrary to the authors‟ suggestions, the COPD subgroup 
analysis will be significantly underpowered and would be an 
inappropriate stand-alone second publication. The subgroup 
analysis should be reported with the overall cohort results and with 
statistical tests for interaction in line with reporting guidelines.  

(3) Concerns about the validity of the study outcomes should not be 
dismissed and it is essential that these issues are appropriately 
discussed in the manuscript. The study‟s findings will not be valid if 
„a case is not a case‟. 

(4) Residual confounding is likely to be a major issue with the 
conventional methods of dealing with confounding by indication. The 
exclusion of all cause mortality as an outcome would render the 
results uninterpretable.  

A detailed explanation of each of these concerns is given below.  

Major points 

1. I agree with the authors that conventional multivariable 
regression and propensity score matching are well 
established methods for dealing with confounding by 
indication. I do not claim otherwise. Although instrumental 
variable techniques are more novel approaches, the use of 
physicians‟ prescribing preferences as instruments has also 
been well described. While the authors have removed the 
factually incorrect statement “There are no established 
instrumental variables for the current research” from their 
manuscript, the removal of this single sentence fails to 
adequately address my other major concerns. First, the 
authors state that they used methods used in several other 
studies (see Table 1) which assessed the safety of smoking 
cessation medicines outside of the Thomas et al. 2013 study 
[1]. However, none of the observational studies used all 
three methods (conventional multivariable regression, 
propensity score methods and instrumental variables) to 
assess the impact of confounding by indication or included 
the more novel instrumental variable approach to minimise 
residual confounding. Second, in the UK, the three major 
primary care databases are the Clinical Practice Research 
Datalink (CPRD), The Health Improvement Network (THIN) 
and Qresearch. The basic content of all three databases is 
very similar. There is considerable overlap among these 
databases as some GP practices contribute data to all three. 
All three databases sample from the same population. The 
CPRD is more similar to Qresearch than any of the other 
databases used for the studies in Table 1 (e.g. the military 
health system claims database or Danish register) and it 
would be expected that the current study will produce 
findings for psychiatric outcomes that are similar to the 
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results of the Thomas et al. 2013 study [1]. It is noteworthy 
that the authors mention the study by Reeves et al. 2014 [2] 
as in that paper the authors clearly report in the Introduction 
section that they are performing “a completely independent 
full replication of a published research study based on one 
primary care database, using a different primary care 
database that samples from the same population”. 
Therefore, with respect to the psychiatric outcomes, it is 
clear that the authors of the current study are simply 
replicating our CPRD analysis using the Qresearch 
database. This should be clearly identified, in a similar 
manner to the way it was reported in the Reeves et al. 2014 
study [2]. Third, since results from both of the previous 
CPRD studies [1, 3] are likely to be more relevant to the 
current Q research study than the other studies, readers 
who are not familiar with any of the UK primary care 
databases would benefit from a summary of the similarities 
and differences between CPRD and Qresearch, as was 
appropriately included in the methods section of Reeves et 
al. 2014 [2]. This would also aid with the discussion, 
especially if the findings for psychiatric adverse events in the 
current Qresearch study are not consistent with the earlier 
CPRD studies [1, 3].  
 

2. (a) The authors claim that the COPD subgroup analysis of 
approximately 17,000 individuals would be large enough to 
yield sufficient statistical power. It is highly improbable that 
this subgroup analysis would have sufficient statistical 
power based on the authors‟ own sample size calculation for 
stroke (which estimates that 49,358 varenicline users and 
128,798 NRT users are needed to achieve 80% power at 
0.05 alpha to determine a 1.5 increased risk with varenicline 
compared with NRT). Much larger sample sizes would be 
needed for rare outcomes such as suicide.  
 
 
(b) The authors have identified the COPD subgroup analysis 
as a single and a priori planned analysis that is of primary 
interest to them. They state that likelihood ratio tests/tests 
for interaction are unnecessary as they are not testing 
multiple subgroups (i.e. there is no multiplicity). I disagree, 
because the absence of multiplicity of subgroup analyses is 
not a valid reason for the omission of appropriate statistical 
tests for interaction. I would like to refer the authors to the 
paper by Wang et al. 2007 [4] which provides guidance on 
the correct reporting of subgroup analyses in clinical trials; 
the authors state that the issues discussed are also relevant 
to observational studies. In the methods section they 
suggest [4] that “For each reported subgroup analysis, 
indicate the end point that was assessed and the statistical 
method that was used to assess heterogeneity of treatment 
differences.” In the results section [4] they state “When 
possible, base analyses of heterogeneity of treatment 
effects on tests for interaction and present them along with 
effect estimates (including confidence intervals) within each 
level of each baseline covariate analysed.” In the discussion 
[4] they recommend “Avoid overinterpretation of subgroup 
differences. Be properly cautious in appraising their 
credibility, acknowledge the limitations, and provide 
supporting or contradictory data from other studies, if any.” I 
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would recommend that the authors follow these guidelines 
for reporting. Also, it is good practice to report the results of 
any subgroup analysis with the results for the overall 
analysis in the same publication.  
 

3. The authors state that electronic records have not been 
compared with paper records as most practices do not have 
paper records anymore. They do not have access to linked 
data and will include this as a limitation in the discussion. I 
would like to highlight that comparison with paper records 
and the availability of linkage are not the only tools which 
may be used for validation. In the Herrett et al. 2010 review 
many different methods were used to validate diagnoses in 
the CPRD such as GP questionnaires, comparison with 
rates or sensitivity analyses [5]. The authors should include 
a more comprehensive discussion of the validity of the 
diagnostic codes for the study‟s specific primary and 
secondary outcomes beyond the general statement “results 
using Q research yield similar results as those using other 
databases.” Validation of the outcomes (or an appropriate 
discussion about the validity of the codes used to define 
these outcomes) should be as important as appropriately 
dealing with confounding. Garcia Rodriguez and Ruigomez 
(2010) [6] make a very strong case for the proper validation 
of cases in research using large databases as follows 
“Reducing the degree of outcome misclassification in 
computerised health databases to an acceptable minimum 
is a methodological principle in epidemiologic research that 
has lost ground to more fashionable developments trying to 
deal with confounding. Yet studies which control for 
exposure misclassification, selection bias and confounding 
will still not provide valid findings if a case is not a case.” 

 

Minor points 

1. The authors are not convinced that including all cause 
mortality as an outcome would be helpful to assess whether 
residual confounding is present. They suggest that 
addressing the issue in the discussion will be sufficient. I 
would like to emphasize the importance of this outcome 
which is very simple to define methodologically and provides 
a good indication of whether the other study outcomes are 
also likely to be affected by residual confounding. In the 
previous CPRD analyses [1, 3] a reduction in fatal and non-
fatal self harm was observed for varenicline and bupropion 
compared with NRT. However, a reduction in all cause 
mortality was also seen for varenicline and bupropion 
compared with NRT in the conventional analyses 
(multivariable regression and/or propensity score methods). 
This inverse association with death from all causes is 
implausible because varenicline is unlikely to have a 
„miraculous life saving benefit‟ [7] and provides further 
evidence that (a) patients prescribed varenicline and 
bupropion are very different to those prescribed NRT and (b) 
these differences are not fully accounted for by the 
conventional methods of dealing with confounding. It is likely 
that the safety warnings associated with these medicines led 
GPs to prescribe varenicline or bupropion to healthier 
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patients (for example those with no history of psychiatric 
illness or heart disease) than those who were prescribed 
NRT. This may also explain the reduction seen in 
suicide/self harm and death with these medicines. The 
reduction in all cause mortality was not observed with the 
instrumental variable analysis which attempts to mimic 
randomisation and minimises residual confounding [1]. 
However, it should also be noted that instrumental variable 
analyses are less powerful than the conventional analyses. 
The current QResearch study is likely to have the same 
issues with residual confounding as it is replicating the 
methods used in the previous CPRD studies and the 
databases are very similar (see earlier comments) [1, 3]. It is 
therefore essential that all cause mortality is included as an 
outcome in the current analysis to allow (i) comparison of 
findings with the previous CPRD studies and (ii) proper 
interpretation of the results from the conventional analyses 
for the other primary and secondary outcomes of interest in 
this study.  

Additional points 

1. In table 1, please report the results for the instrumental 
variable analyses in the Thomas et al. 2013 study [1].  
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VERSION 2 – AUTHOR RESPONSE 

Reviewer Kyla Thomas  

Institution and Country University of Bristol, UK  

Please state any competing interests or state „None declared‟: None declared  

 

General Comments- Thank you for the opportunity to respond to the authors‟ comments. The authors 

have not adequately addressed the concerns I raised in my original response. To summarise:  

 

(1) The authors refuse to acknowledge that the current analysis of the neuropsychiatric safety of 

varenicline in the Qresearch database is a replication of a previously published CPRD study. This is 

unjustifiable. Both databases use electronic health records which sample from the same underlying 

UK population and there are more similarities between the databases than differences. Therefore, a 

specific comparison of the findings from the current analysis with the results from the previous CPRD 

study should be included as well as a more general comparison with the other studies which utilised 

very different databases. This discussion should be well within the scope of the current study.  

 

(2) Contrary to the authors‟ suggestions, the COPD subgroup analysis will be significantly 

underpowered and would be an inappropriate stand-alone second publication. The subgroup analysis 

should be reported with the overall cohort results and with statistical tests for interaction in line with 

reporting guidelines.  

 

(3) Concerns about the validity of the study outcomes should not be dismissed and it is essential that 

these issues are appropriately discussed in the manuscript. The study‟s findings will not be valid if „a 

case is not a case‟.  

 

(4) Residual confounding is likely to be a major issue with the conventional methods of dealing with 

confounding by indication. The exclusion of all cause mortality as an outcome would render the 

results uninterpretable.  

 

AUTHORS' RESPONSE: We will respond to each of these comments below.  

 

A detailed explanation of each of these concerns is given below.  

Major points  

1. I agree with the authors that conventional multivariable regression and propensity score matching 

are well established methods for dealing with confounding by indication. I do not claim otherwise. 

Although instrumental variable techniques are more novel approaches, the use of physicians‟ 

prescribing preferences as instruments has also been well described. While the authors have 

removed the factually incorrect statement “There are no established instrumental variables for the 

current research” from their manuscript, the removal of this single sentence fails to adequately 

address my other major concerns.  

 

First, the authors state that they used methods used in several other studies (see Table 1) which 

assessed the safety of smoking cessation medicines outside of the Thomas et al. 2013 study [1]. 

However, none of the observational studies used all three methods (conventional multivariable 

regression, propensity score methods and instrumental variables) to assess the impact of 

confounding by indication or included the more novel instrumental variable approach to minimise 

residual confounding.  
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AUTHORS' RESPONSE: We would like to stress that our study is not intended as a mere replication 

of the Thomas et al. study [1]. As mentioned in our reply to the first revision (and in reply to the next 

comment), our current study protocol was informed by all previous studies (Table 1). We 

acknowledge that several specific methods follow the example of the Thomas et al. [1] and Gunnell et 

al. [3] studies because those also used a primary care database, one of which is similar to ours (see 

the reviewer's next comment). Please note, however, that the way we implemented the "conventional 

multivariable regression" analysis and the propensity score analysis is different. Nevertheless, we are 

happy to acknowledge the studies of this reviewer's group more explicitly.  

 

CHANGES TO THE MANUSCRIPT: In the first paragraph under "Methods and analysis" we now 

state: "Several specific methods described in this protocol are based on the methods used in previous 

studies on the association between varenicline and neuropsychiatric events which used CPRD [24 

28], because this database is similar to QResearch® (for a detailed comparison see, e.g. [37 38]). 

Hence, we will use methods which have been established by other researchers in the current 

context."  

 

Second, in the UK, the three major primary care databases are the Clinical Practice Research 

Datalink (CPRD), The Health Improvement Network (THIN) and Qresearch. The basic content of all 

three databases is very similar. There is considerable overlap among these databases as some GP 

practices contribute data to all three. All three databases sample from the same population. The 

CPRD is more similar to Qresearch than any of the other databases used for the studies in Table 1 

(e.g. the military health system claims database or Danish register) and it would be expected that the 

current study will produce findings for psychiatric outcomes that are similar to the results of the 

Thomas et al. 2013 study [1]. It is noteworthy that the authors mention the study by Reeves et al. 

2014 [2] as in that paper the authors clearly report in the Introduction section that they are performing 

“a completely independent full replication of a published research study based on one primary care 

database, using a different primary care database that samples from the same population”. Therefore, 

with respect to the psychiatric outcomes, it is clear that the authors of the current study are simply 

replicating our CPRD analysis using the Qresearch database. This should be clearly identified, in a 

similar manner to the way it was reported in the Reeves et al. 2014 study [2].  

 

AUTHORS' RESPONSE: We respectfully disagree with the reviewer; our study is not intended as "a 

completely independent full replication of a published research study". It is rather designed to address 

its own, specific research questions, and therefore differs from the Thomas et al. study [1] in various 

ways. For example, our study includes a different study population (smokers with COPD) and different 

outcomes (cardiovascular events). There are also more detailed methodological differences with 

respect to, for example, the period of observation, the definition of outcomes, the types of 

confounding factors used in the primary analysis, and the implementation of the propensity score 

analysis. However, we fully agree that the QResearch data we plan to use is similar to the CPRD 

data. We will therefore be able to compare some of our results and can expect similar findings 

regarding neuropsychiatric outcomes.  

 

CHANGES TO THE MANUSCRIPT: In the first paragraph under "Methods and analysis" we now 

state: "Furthermore, we will be able to compare some of the results from our study with the previous 

studies using CPRD."  

 

Third, since results from both of the previous CPRD studies [1, 3] are likely to be more relevant to the 

current Q research study than the other studies, readers who are not familiar with any of the UK 

primary care databases would benefit from a summary of the similarities and differences between 

CPRD and Qresearch, as was appropriately included in the methods section of Reeves et al. 2014 

[2]. This would also aid with the discussion, especially if the findings for psychiatric adverse events in 

the current Qresearch study are not consistent with the earlier CPRD studies [1, 3].  
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AUTHORS' RESPONSE: For the reasons mentioned above and during the first revision, we do not 

find a detailed comparison of QResearch® with CPRD appropriate in this protocol. Instead, we 

suggest to refer the interested reader to previous papers on this issue.  

 

CHANGES TO THE MANUSCRIPT: In the first paragraph under "Methods and analysis" we now refer 

to previous papers comparing QResearch® with CPRD.  

 

2. (a) The authors claim that the COPD subgroup analysis of approximately 17,000 individuals would 

be large enough to yield sufficient statistical power. It is highly improbable that this subgroup analysis 

would have sufficient statistical power based on the authors‟ own sample size calculation for stroke 

(which estimates that 49,358 varenicline users and 128,798 NRT users are needed to achieve 80% 

power at 0.05 alpha to determine a 1.5 increased risk with varenicline compared with NRT). Much 

larger sample sizes would be needed for rare outcomes such as suicide.  

 

AUTHORS' RESPONSE: We agree that a sample size of 17,000 patients in the subgroup analysis of 

smokers with COPD would not be large enough to yield sufficient statistical power for detecting 

events which have the same incidence in patients with COPD as in the general patient population. 

However, it is likely that the incidence rates of neuropsychiatric and cardiovascular events in patients 

who smoke and have COPD is higher than in the general population, which would require a smaller 

sample size. We will only be able to calculate and compare these rates once the data will be analysed 

after applying all in- and exclusion criteria as outlined in our study protocol.  

 

Apart from this aspect, we would like to emphasise that our analysis of patients with COPD is a pre-

planned analysis which is of primary interest to us. The sample size for this analysis will be given by 

the data available in the QResearch database® and hence cannot be influenced by us. The results 

from our analyses will be reported with the appropriate measure of uncertainty (95% confidence 

intervals around the hazard ratios) and interpreted with the necessary care. In particular, in the case 

of low statistical power, the absence of evidence (i.e., no association between the use of varenicline 

or bupropion and the respective outcome of interest) will not be interpreted as evidence of absence 

[Altman et al. BMJ 1995; 311:485]. For this purpose, we will re-compute the statistical power of all 

events under the assumptions as stated under "Sample size calculation" (page 8).  

 

CHANGES TO THE MANUSCRIPT: N/a.  

 

(b) The authors have identified the COPD subgroup analysis as a single and a priori planned analysis 

that is of primary interest to them. They state that likelihood ratio tests/tests for interaction are 

unnecessary as they are not testing multiple subgroups (i.e. there is no multiplicity). I disagree, 

because the absence of multiplicity of subgroup analyses is not a valid reason for the omission of 

appropriate statistical tests for interaction. I would like to refer the authors to the paper by Wang et al. 

2007 [4] which provides guidance on the correct reporting of subgroup analyses in clinical trials; the 

authors state that the issues discussed are also relevant to observational studies. In the methods 

section they suggest [4] that “For each reported subgroup analysis, indicate the end point that was 

assessed and the statistical method that was used to assess heterogeneity of treatment differences.” 

In the results section [4] they state “When possible, base analyses of heterogeneity of treatment 

effects on tests for interaction and present them along with effect estimates (including confidence 

intervals) within each level of each baseline covariate analysed.” In the discussion [4] they 

recommend “Avoid overinterpretation of subgroup differences. Be properly cautious in appraising their 

credibility, acknowledge the limitations, and provide supporting or contradictory data from other 

studies, if any.” I would recommend that the authors follow these guidelines for reporting. Also, it is 

good practice to report the results of any subgroup analysis with the results for the overall analysis in 

the same publication.  
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AUTHORS' RESPONSE: The difference between our study protocol and subgroup analyses from trial 

reports is that the choice to study smokers with COPD was the main focus of our original funding 

application, which was granted under the QInnovation scheme (see our reply during the first revision). 

Thus, there is a fundamental difference between an a priori planned, primary analysis as in our case 

and post-hoc, exploratory, additional analyses performed alongside a trial. Note that in our initial grant 

proposal submitted to QInnovation, we only (!) included the analysis of patients with COPD. However, 

upon request of the grant review committee, we extended our analysis to the general smoking 

population. Thus, patients with COPD was our original, full sample (and not a subgroup). Hence, a 

test for interaction would not be helpful as a criterion for the decision to perform an analysis in 

patients with COPD or not. Nevertheless, we will interpret the results from this analysis with the 

necessary care (see our response to the previous comment).  

 

CHANGES TO THE MANUSCRIPT: N/a.  

 

3. The authors state that electronic records have not been compared with paper records as most 

practices do not have paper records anymore. They do not have access to linked data and will include 

this as a limitation in the discussion. I would like to highlight that comparison with paper records and 

the availability of linkage are not the only tools which may be used for validation. In the Herrett et al. 

2010 review many different methods were used to validate diagnoses in the CPRD such as GP 

questionnaires, comparison with rates or sensitivity analyses [5]. The authors should include a more 

comprehensive discussion of the validity of the diagnostic codes for the study‟s specific primary and 

secondary outcomes beyond the general statement “results using Q research yield similar results as 

those using other databases.” Validation of the outcomes (or an appropriate discussion about the 

validity of the codes used to define these outcomes) should be as important as appropriately dealing 

with confounding. Garcia Rodriguez and Ruigomez (2010) [6] make a very strong case for the proper 

validation of cases in research using large databases as follows “Reducing the degree of outcome 

misclassification in computerised health databases to an acceptable minimum is a methodological 

principle in epidemiologic research that has lost ground to more fashionable developments trying to 

deal with confounding. Yet studies which control for exposure misclassification, selection bias and 

confounding will still not provide valid findings if a case is not a case.”  

 

AUTHORS' RESPONSE: We fully agree that the validity of exposure and outcome definitions are 

extremely important, in particular when using routinely collected data such as in our current research 

protocol. QResearch® is a validated database which has been used for various research studies, 

including studies of the incidence and risk neuropsychiatric and cardiovascular events.  

 

CHANGES TO THE MANUSCRIPT: In the first paragraph under "Methods and analysis" we now refer 

to previous papers on cardiovascular and neuropsychiatric events and say: "QResearch® has been 

used for various research studies, including studies of the incidence and risk neuropsychiatric and 

cardiovascular events [37-41] (for a complete and up-to-date list of studies visit: 

www.qresearch.org/SitePages/publications.aspx)."  

 

Minor points  

1. The authors are not convinced that including all cause mortality as an outcome would be helpful to 

assess whether residual confounding is present. They suggest that addressing the issue in the 

discussion will be sufficient. I would like to emphasize the importance of this outcome which is very 

simple to define methodologically and provides a good indication of whether the other study outcomes 

are also likely to be affected by residual confounding. In the previous CPRD analyses [1, 3] a 

reduction in fatal and non-fatal self harm was observed for varenicline and bupropion compared with 

NRT. However, a reduction in all cause mortality was also seen for varenicline and bupropion 

compared with NRT in the conventional analyses (multivariable regression and/or propensity score 
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methods). This inverse association with death from all causes is implausible because varenicline is 

unlikely to have a „miraculous life saving benefit‟ [7] and provides further evidence that (a) patients 

prescribed varenicline and bupropion are very different to those prescribed NRT and (b) these 

differences are not fully accounted for by the conventional methods of dealing with confounding. It is 

likely that the safety warnings associated with these medicines led GPs to prescribe varenicline or 

bupropion to healthier patients (for example those with no history of psychiatric illness or heart 

disease) than those who were prescribed NRT. This may also explain the reduction seen in 

suicide/self harm and death with these medicines. The reduction in all cause mortality was not 

observed with the instrumental variable analysis which attempts to mimic randomisation and 

minimises residual confounding [1]. However, it should also be noted that instrumental variable 

analyses are less powerful than the conventional analyses. The current QResearch study is likely to 

have the same issues with residual confounding as it is replicating the methods used in the previous 

CPRD studies and the databases are very similar (see earlier comments) [1, 3]. It is therefore 

essential that all cause mortality is included as an outcome in the current analysis to allow (i) 

comparison of findings with the previous CPRD studies and (ii) proper interpretation of the results 

from the conventional analyses for the other primary and secondary outcomes of interest in this study.  

 

AUTHORS' RESPONSE: We already argued during the first revision that an analysis of all-cause 

mortality is just as likely to be confounded by indication as the analyses of other outcomes (in this 

case: cardiovascular and neuropsychiatric events) for the same reason: patients who are being 

prescribed varenicline are likely to differ with respect to prognostic factors from those being 

prescribed other smoking cessation medications. The finding by Thomas et al. [1] that the IV analysis 

did not show an association with all-cause mortality (but the other analyses did) can just as well be an 

indication that their instrument (physician's prescribing preference) was not perfect; it may have been 

associated with unmeasured confounders.  

 

Again, we are not convinced that including that outcome would be helpful to assess whether residual 

confounding is present. We acknowledge, however, that we might not be able to eliminate 

confounding completely, even with the proposed statistical approaches. Hence, we suggest to 

address this issue in the discussion section of the paper(s) arising from this project.  

 

CHANGES TO THE MANUSCRIPT: N/a.  

 

Additional points  

1. In table 1, please report the results for the instrumental variable analyses in the Thomas et al. 2013 

study [1].  

 

AUTHORS' RESPONSE: In this table we only present the main findings from the individual studies' 

primary analyses.  

 

CHANGES TO THE MANUSCRIPT: N/a.  
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