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Approach to Critical Appraisal of Journal Club Articles

The following are general points that one can use to guide critical review of a journal article.   

The authors

· Are there any “conflicts of interest”? 

In the competing interests section required by PloS ONE, the lead author states that they “received an unrestricted research grant from ‘Servier Laboratories’ for a separate safety study.”  Servier Laboratories is a large pharmaceutical company, and the study findings are that there are no negative side-effects of oral bisphosphonates. It is not clear what affect this may have had on the current study, although this disclosure may give some concerns about impartiality.
Background/Introduction

· Is the background clearly stated? 

· Are the research question and/or the aim(s) clearly stated?

·  Is it clear how this study will address the identified gap in the literature?  

Generally, a background/introduction section is delivered in three parts: 

Part 1) The background that introduces the subject (e.g., disease, phenomenon, exposure, or method) and specifies the exact research question;

Part 2) A brief review of the literature that identifies the holes in the literature that attempt to address the question; and

Part 3) How the current study will overcome prior limitations in the literature and address the question in better ways than have been used in the past.
The first paragraph of the introduction generally does a nice job of presenting prior studies that have been done on oral bisphosphonates and risk of atrial fibrillation, including some of the specific estimates of association that other studies have found. It perhaps would have been useful to have more information on the beneficial effects of oral bisphosphonates in order to understand the overall importance of this study. That is, even if some minor negative effects were found, are the positive benefits so substantial that these would be more important? Another limitation is that the authors don’t differentiate the differences between effects of oral or intravenous bisphosphonates, or whether this would matter for the study design or for the AF outcome. They also do not mention whether there is any biologically plausible reason why oral bisphosphonates may affect AF. They do mention the overall prevalence (as a risk difference) of the outcome (AF) in these studies, which is helpful.

The second paragraph focuses on the gaps in the literature, stating that the major gaps are that the randomized control trials were not designed or powered to detect differences in AF, although this is a bit incongruous with paragraph 1 where they state that the primary evidence for affects on AF came from a trial. It is also not technically correct to say that case-control studies are better powered to detect an effect. What they were probably getting at is that one can perform a case-control study with the same number of overall subjects as a a trial but expect to have much better power with the case-control design because one has, by design, identified many cases.  This is a concept known as efficiency.  However, some case-control studies are underpowered (typically because they have too few cases) such that it is not correct to say that case-control studies are always better powered.   In addition, if a clinical trial detects an effect of bisphosphonates on AF, it is not a problem that a priori it may have been considered to be underpowered. The second gap is that case control studies can be biased by confounding.  They give the example of age as a potential confounder, but this is a weak example as it is very easy to measure calendar age and the authors control for age in their analysis rather than allowing it to be accounted for by the study design.
In the third paragraph they write that they will use a “self-controlled case-series” method, but they only give one rather obtuse sentence to explain what this is. It may have been preferable to have a few more sentences to explain the advantages and details of the study design. Among these details, it would have been useful to defend that some of the assumptions of the study design (e.g., only short term effects of bisphosponates) are appropriately met.
Methods

· What is the study design?  

The authors refer to their design as a “self-controlled case-series” design, which they describe in the “procedures” sub-section of the methods section, and refer to 2 papers describing the method and 4 applications of the method. The “self-controlled” aspect of the name of this method helps to immediately explain the advantage of the approach. Since this is a novel type of study design, the authors make a good effort to describe it. Their use of a figure is very helpful. The authors are fairly efficient in describing this method, and are clear in defining the time periods where individuals are and are not at risk. There was some lack of clarity about whether the “wash-out” period counted towards exposed or unexposed person-years (it counts toward neither).

Although typically the limitations are reserved for the discussion, in this case it may have been useful to describe the assumptions necessary for this method in the methods section (if not mentioned in the introduction).


This study design is a good example of the power of the use of person-time as a basis for observation rather than discrete persons per se. It is impossible to conceive of the current study as persons who are or are not exposed. Rather, the denominator in the exposed is person-time exposed in each individual, and the denominator in the unexposed is the person-time not exposed in the same individuals. 
· What is the target population? What is the accessible population and how is it sampled? Inclusion/exclusion criteria?

The target population is not made explicitly clear. It could reasonably be females in the UK. 

The accessible population is women included in the UK General Practice research Database (GPRD). These women come from 450 practices throughout the UK, and the patient population from this study comes from 187 general practices. Ideally, one would like to generalize the findings to all women at least in the UK who are on oral bisphosphonates. One limitation of this paper when the reader attempts to make an external generalization is that there is no indication of how representative practices included in the GPRD are. For example, are these in more affluent areas with electronic medical records? In addition, how representative are those 187 practices the patients come from?  

Inclusion criteria include: first-ever recorded diagnosis of AF in the study window. Exclusion for medications for arrhythmia because this may indicate that AF is not a new event, if medical records indicate AF is not a new event, or when a post-mortem report triggered the dating of the AF diagnosis. All of these exclusions are meant to help limit the sample to only subjects with incident events and those with accurately dated events. Figure 2 is a nice example of a diagram of how they got to their study population.
What are the measurements? How are they made and what are their known performance characteristics?

· Predictor variable(s)? Oral bisphosphonate prescription. The authors do not give any indication of whether this is a valid measure of oral bisphosphonate use. An ideal write-up would give information on how often prescriptions are given but not used. This may be very infrequent, but on the other hand if common, could cause a bias towards the null – particularly problematic for a study purporting to show no association between predictor and outcome.
· Outcome variable(s)? First ever diagnosis of AF. The authors do a good job of describing this in detail, but give little information about error or validity other than one comparison to a Danish National Registry.
· Confounding/Intermediary variables? The only confounding variable contended with is age (other than those un-named confounders dealt with by the study design).  
· Statistical considerations: 

· Is there a rationale for the sample size used (“sample size calculations”)? 

There is no clear rationale for the sample size being used, but the authors are clearly limited to what is in the database. Given that one of the primary rationales for this study is to have an adequate sample size, it is a bit of an omission that this is not discussed, even if just in the introduction in relation to the other studies that were done (although they do mention the sample size of 2 other studies in the discussion.)
· What are the main analytic techniques used and briefly state the assumptions, strengths and weaknesses that one must consider? 

The authors are clear to specify that they will calculate incidence rate ratios, and that they only control for age. They do not state how they will control for age in the methods section. They give very little detail on how the exact calculations will be done, other than referring to background papers, which is particularly surprising given that the first author is the data analyst, and it is a novel technique being used.
· What specialized techniques are used in the analyses?

None specified.
Results

· What are the main findings?  How are they calculated and what, if any, are the threats to validity?

The authors describe the primary incidence rate ratio as 1.07 (0.94-1.21) in the first paragraph. They also describe the median total observation time and exposure periods as 12.8 years and 23.1 months, respectively. Table 1 shows the drug-specific measures of association.   However, while the IRR in table 1 is clear, it is not immediately clear what the “n at baseline” and “n exposed” stand for.  This gives the reader a confusing impression of how the IRR was calculated.  The use of the term “baseline” in the table is a bit inconsistent with events during the unexposed time period, since baseline often refers to the initial observations of the study population, rather than to unexposed individuals.

Another strength of the paper is conducting additional analyses of the wash-out period and exclusions. However, the authors could easily have presented the actual IRRs rather than just saying there was “no material change in the point estimate...” which is a rather vague statement. Further, the authors do a positive control analysis – which is another nice addition to the paper, helping to demonstrate their ascertainment of exposure, and the overall study design, was at least sufficient to detect one known toxicity.  
Discussion

· Is the research question and/or aims of the study addressed?  

Yes, the authors found no strong evidence of an increased occurrence of AF following initiation of bisphosphonates, and they discuss various aspects of this finding without going beyond their data to any other conclusions.
· Are the sources of error discussed?  

Yes, but only very generally. They describe the limitations of the clinical outcome data, limitations of their exposure data. It is a fairly typical weak and vague limitations section in that there is not an attempt at even speculation as to the quantification of any of these errors. Particularly troubling is that most of these errors would bias towards the null, and this is a study that is purporting that there are not adverse side effects of a drug. While in a typical paper that purports an association this could be considered only a minor weakness, given that they were trying to convince readers of the veracity of the null findings there is a higher burden on the authors to really quantify or discuss in more detail the strength of the biases that are likely towards the null.
· Are the conclusions of the paper justified? 

They are generally justified, although the measurement error is a potentially important problem – the paper is unclear on how to evaluate this. There is perhaps some additional confidence that measurement error in the exposure is not an issue given that the association with upper gastrointestinal symptoms was found.  Of course, this association with upper gastrointestinal symptoms may truly be higher than estimated and hence we are observing an attenuated estimate.  This same attenuation might tend to hide the association between bisphosphonates and AF if it were not as large, in truth, compared to the upper gastrointestinal symptom association. 
· Can the results be generalized to other populations?

The main other populations we might want to generalize to are men and users of other bisphosphonates (other than the two studied).  We can only speculate if such generalization is possible.  What is less obvious is whether the findings can be generalized to women of all races.  This is because we are not told about the racial distribution of this population; this is a limitation of the paper.  Finally, it is not clear if the results generalize to younger women.  The age distribution of this population is quite old. 
Summarize the paper

· Can we draw any valid inferences from it?

This is a generally useful paper that as the authors intend, addresses some of the limitations of other studies on bisphosphonates and AF. However, the major threat to validity, the effect of measurement error in both the exposure and outcome leading to attenuation of the estimate of effect, is an issue.  The authors do appear to underemphasize the effect that was observed shortly after treatment with one of the drugs.  Yet, even if this effect is true, the overall risk for AF appears to be small.  One strength in terms of generalizability that the authors point out at the end of the penultimate paragraph is that this study design has the advantage of examining the use of the drug in “routine clinical use” increasing external validity.
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