GME EBM Module 5: Systematic Reviews

Example Critical Appraisal

The following Cochrane systematic review evaluated the evidence for gene therapy for cystic fibrosis:


Lee T, Southern KW. Topical cystic fibrosis transmembrane conductance regulator gene replacement for cystic fibrosis-related lung disease. Cochrane Database Syst Rev. 2007. 18(2):CD005599. 
Synopsis:

The effectiveness of gene therapy for cystic fibrosis was reviewed.  Only three, high quality RCTs were found.  While gene therapy did seem to improve some laboratory tests of cystic fibrosis, clinically meaningful outcomes were not improved.

Critical appraisal:

How valid are the results?

1.
Did the systematic review address a focused clinical question? 

This validity question relates to the PICO question (Patient, Intervention, Comparison, Outcomes) and addresses the issue of focus. For example, a systematic review on use of unspecified "antibiotics" for unspecified "infections" would be so generic as to be useless for actual clinical decision making. Systematic reviews should be specific enough to answer a genuine clinical questions, but general enough to apply to the broad range of patients typically seen in clinical practice. 

For the systematic review of gene therapy for cystic fibrosis, the answer to this question is likely to be "No" for clinical care, but "Yes" for research. Gene therapy is not generally used in clinical care, and is as yet an area of clinical trials. Additionally, the review included both viral and non-viral vectors in the delivery of gene products, which may or may not have drastically different response profiles. 

2.
How detailed and exhaustive was the search for studies? 

This question relates to publication bias and methods used to overcome it. 

The search was moderately detailed. The only two search terms used were "gene therapy" and "cystic fibrosis." The search was fairly thorough. Both MEDLINE and EMBASE were searched. For unclear reasons, the EMBASE search only went up to 1995 (see p. 4), although based on the results it's clear that articles as late as 2007 were found. Registries of clinical trials were also consulted. Hand searching included prominent journals in the areas of pediatric pulmonology and abstracts from major conferences. Experts and researchers were also personally contacted for information on unpublished studies. Not done (or at least not listed): Contacting pharmaceutical companies, searching without language restrictions, or checking a funnel plot for asymmetry. 

3.
How high was the quality of the selected studies? 

No matter what the results of individual studies, the methodology of each study must be known so that the possibility that results are biases can be assessed. 

In the CF systematic review, studies were generally of moderate or uncertain risk of bias. 16 studies were initially identified, but only 3 were Randomized Controlled Trials that were relevant to the focus. Of these 3 studies (with a total of 155 subjects), none described the process of randomization. None included information on allocation concealment. Only 1 study explicitly listed the roles that were blinded. The other two used the non-specific expression "double-blind." 

Follow up ranged from 75% to 89%, which is acceptable for these kinds of studies. 

4.
How reproducible were the assessments of the studies? 

This question can sometimes be confusing since the term "reproducible" causes individuals to focus on the reproducibility of the individual study results. Actually, this question asks if assessments (of quality) were reproducible, not if the actual results were reproducible. 

Sometimes a statistical measure known as "inter-rater reliability" or "kappa" is used to quantify the reproducibility of assessments. In general, a kappa (κ) of 0.7 or above indicates good inter-rater reliability. 

High inter-rater reliability is important because it lends credibility to the method of assessment of study quality. The use of standardized forms or protocols, using explicit quality criteria, can increase the rigor of assessments. If the method used to assess quality is truly measuring quality, independent assessments should give the same result. When assessments of quality are not reproducible, the method of assessment becomes suspect. Who's assessment, if any, is the better? Who's assessment do you believe? How would you know? 

In the example article, no kappa or quantification was given. Only a statement that "there was agreement" between the reviewers was included. Articles were independently assessed, and a standardized form were used, which increases the likelihood that assessments were performed in a consistent manner.

What are the results?

1.
How similar (to each other) were the results of each study? 

This question is related to heterogeneity. If multiple RCTs all have similar results, this increases confidence that the results are all capturing some true, population-based response. If RCTs have dissimilar results, something is causing the difference. Patient selection may have been different, different types of treatment were used, or some other type of bias is at work. 

In the CF systematic review, meta-analysis of the gene replacement studies was limited because of different study designs. The forest plots near the end of the systematic review provide a quick, visual reference to answer this question. First, the point estimates can be compared to see if they all fall to the same side of the "zero effect" line. Second, the confidence intervals can be visually inspected to see how much they overlap. (That is, is there a range of effects that falls within the confidence interval for each study.) Finally, the p-value for heterogeneity can be checked. The p-value indicates the probability that any differences between results is due to random chance alone. 

2.
What are the overall results and conclusions? 

This question asks if the systematic review demonstrates or does not demonstrate a clear treatment effect, or if uncertainty or low quality studies prohibit making any general conclusions. 

See the "Implications for practice" section on p.13. The authors state there is no evidence to support the use of gene therapy applied to the lungs through nebulized treatments. In the previous section of the article, they comment that the small number of studies with different methodologies also limits the conclusions that can be drawn. 

3.
How precise were the overall results? 

In general, a systematic review of high quality studies should be able to come to a more precise result than any of its individual studies. 

The ability to combine studies was limited by different study designs and the unclear quality of some of the studies. The best estimates of overall results are shown by the black, diamond shaped summaries in the forest plots. The authors comment (p. 13) that the most important finding was an increase in flu-like side effects in those receiving gene therapy.

How can the results be applied to the patient?

1.
How should results be interpreted for a specific patient? 

Many factors go into answering this question, including the amount of correspondence between your clinical question and the focus of the systematic review. If any part of your PICO question (patients, interventions, comparisons, or outcomes) differs from that of the review, then clinical judgment is required to determine if the systematic review is similar enough to help inform decisions. 

Both adults and children with cystic fibrosis were included in the studies. However, this systematic review is not likely to be useful for clinical care because gene therapy remains largely in the clinical trial stage. 

2.
Were all clinically important outcomes considered? 

Many factors must be included in weighing clinical decisions. Among these are effectiveness, adverse drug events, expertise needed to deliver the treatment effectively, and patient preferences. 

This systematic review set out to compare a comprehensive set of primary outcomes (both real and surrogate outcomes) as well as a broad range of adverse drug events and social factors such as days lost from school or work (see pp. 3-4). Unfortunately, few of the studies included these measures (see pp. 9-12). The figure for analysis 1.6 (pp. 27-29) shows adverse events that were captured by one or more studies. 

3.
Are the benefits worth the potential risks and costs? 

This question requires a subject synthesis of all results of the critical appraisal. Clinical judgment is required to prioritize factors for any particular patient. 

The Cochrane systematic review concludes that gene therapy should not be recommended to patients, but it adds that the evidence does show promise, and further research and development should be pursued.
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