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Comments on the paper authored by Group 15 as Refereed by Group 14
Analysis of Ototoxicity in a Randomized Phase IIb Trial of a Non-Steroidal Anti-Inflammatory Drug to Prevent Progression to Alzheimer’s in Patients with Mild Cognitive Impairment
Summary: Provide a concise description of the question, the data used to try to answer it, and the conclusions of your analysis. Give a brief description of the study design/sampling scheme. Give the most pertinent estimates, confidence intervals, and P values. Note that estimates and confidence intervals regarding the main question of interest are also important even when there is no statistically significant effect. Don't give too much detail here, but do note any significant problems that were encountered.  The basic goal is to have all the key information in your summary, and the rest of your report is the supporting detail.
· “primary outcome for safety was the average change from baseline to end of study”

· Maybe should say mean instead of average to clarify what type of average you are taking

· double-check for capitalization/grammar errors

· “(67.97 for placebo, 65.84 for treatment group with dosage of 0.25 mg/day, and 66.63 for patients undergoing dosage of 0.5 mg/day)”
· This might not need to be placed in the summary section. It belongs in Results (under Baseline characteristics)

· “For the 0.5 mg/day treatment group, there was consistent hearing loss across all frequencies except 8000Hz as calculated from baseline to end of treatment, compared to the placebo group”

· this sentence seems to be a run-on, and is unclear. Do you mean that there was consistently greater hearing loss in the .5 mg/day group than in the placebo group? Or do you just mean that there was consistent hearing loss (in which case what does that comparison mean)

· from this sentence on, the data presented is confusing. it seems to mention two or three times that the .5 mg/day group had statistically significantly higher hearing loss than placebo

· it also doesn’t mention what they found with the .25 mg/day group

· “The 0.50mg/day group had comparably high hearing loss, with a mean changes ranging between 1dB at 8000 Hz and 3.33dB at 250Hz. compared to the placebo group, the 0.50 mg/day dose group experienced statistically significant decreases in hearing at 250Hz (95% CI -4.72, 0.87: p-value= 0.005) and 500 Hz levels (95% CI -4.27, 0.51: p-value = 0.015).”
· I think the 95% CIs are missing a negative sign, if those are the confidence intervals that correspond to the difference in mean hearing loss between placebo and .5mg/day groups. As they stand, they shouldn’t be significant b/c they include zero and the positive upper confidence bound are different from what’s presented in Table 4.

· Alternatively, are you saying that these values correspond to the decrease that was observed in the .5mg/day group, but compared to the placebo decrease/increase, this is significant. If this is the case, you should report different CIs – the ones that represent the confidence of the difference in mean hearing loss between the .5 and placebo groups. Basically the confidence intervals don’t match up with what is being claimed in the sentence or with the stated p value.

· include point estimates with your CI’s

· .50mg/day should be .5 mg/day

· maybe mention issues with multiple comparisons for the different frequencies? But maybe this doesn’t necessarily need to be in the summary

Background: Provide a description of the scientific motivation for the analysis. Use your own words rather than copying the description provided by the client or the description from some other source. By providing your understanding of the problem, the client may be able to correct any misconceptions that you had about the science. You don't have to go into great detail here, but do give all the facts that entered into your decision process during the analysis. Generally this will include a statement about the overall goal you are trying to address (e.g., the disease and the public health impact of the disease), the current state of knowledge (e.g., conclusions reached in previous studies), and the specific aims of the current study.
· “characterized by greater forgetfulness and cognition problems than is expected”

· “is” should be “are”

· “However, since any candidate drug would be taken for many years, establishing long-term safety of any candidate drugs is essential. In particular, NASIDs are known to cause to mild to moderate ototoxicity in high doses[3].”

· “In particular” is not an intuitive link between these sentences. A better way to frame this second sentence might be something like “A particular safety concern in the case of NSAIDs is that they are known to cause mild to moderate ototoxicity in high doses”

· I think you did a good job with the true “background” info, but I think a few sentences describing how your study relates to that background would be a good end to this section. For the most part, I think you could simply take your “Questions of Interest” section and include it at the end of the “Background” section (specifically, the first sentence from that section). These are not really questions of interest but rather overall goals and specific aims, using Prof. Emerson’s terminology.

Questions of Interest: List the specific questions that your client posed as well as the questions that you answered. Highlight discrepancies between the two categories of questions.

· as mentioned above, I don’t believe that you actually have questions of interest included in this section. I would say that the info in this section really describes the overall goal (“assess the efficacy as and safety of a NASID, LG-03812, in patients with mild cognitive impairment”) and the specific aim (“to determine if there was evidence that the experimental drug caused changes in subjects’ audiometric measurements consistent with subclinical signs of drug related ototoxicity[2].”) of the study. These things should be included in the background section. The questions of interest are more like “how do different doses of NSAIDs affect hearing at specific frequencies following a certain amount of time on treatment”. Both the questions you were asked in the original worksheet and the questions that you attempted to answer should be included. If these differed b/c the original question was not statistically answerable given the available data, the discrepancies should be highlighted.
· “The primary question of interest for this analysis was to determine if there was evidence that the experimental drug caused changes in subjects’ audiometric measurements consistent with subclinical signs of drug related ototoxicity.”
· This serves as a good starting sentence for this section. As stated in the preceding point, however, you have to state how you converted the overall aim of this study into scientific questions that could be answered statistically.

Source of the Data: Describe the source and sampling methods for the data, if known. Describe the variables that are available and their meaning for the analysis. Highlight patterns of missing data as well as possible confounding by measured or unmeasured variables. This should not be a detailed presentation of descriptive statistics, however. That will come under Results.
Generally, the source of the data is discussed well during this section.  Discussion of the randomization scheme is thorough and appropriate though the comment on stratification of the randomization scheme is unclear (paragraph 1, line 4).  Does this imply that randomization was done only by site and baseline DSST score?  Or are you saying that by looking at the subjects, stratified by site and baseline DSST you see between 6 and 9 subjects in each strata?  The takeaway is unclear for someone who is not intimately familiar with the data.

In the second paragraph you address the question of missing data, but again it is slightly unclear what to take away.  All of the subjects from site 1 had assessments at 4, 13, 26, 39, and 52 weeks?  Did only some of the subjects from site 2 have all of these assessments done because the study was changed partway through?  Do some of the subjects have only some of these measurements?  Are the subjects who did not complete the study disregarded? How does the comment in the summary about the average length of treatment being 335 days relate to missing data? In other words, does this include people who only took the drug for 39 months and then dropped out, or is this an average of people who supposedly completed a full-year (but might have been a few weeks short just due to scheduling issues)? We see brief mention of these issues in the statistical methods section, but you might want to address what assumptions are being made with your treatment of the missing data.

Description of the measurements that were taken, both at baseline and throughout the study is perfect.

Statistical Methods: Describe the methods used for the analysis at two levels. 1) Give a low-level technical description of the analysis for the client to use in the manuscript. Include references for non-standard techniques. You may want to describe the software used, and you certainly want to describe the methods used for assessing the appropriateness of your models. Explain how you handled common problems like missing data, multiple comparisons, etc. 2) Explain the basic philosophy behind the analysis techniques in layman's terms. Provide interpretations for all parameter estimates. Motivate transformations. Describe the use of P values and confidence intervals if they play an important role in your analysis. Explain why you didn't use more common techniques if necessary.
· Check for grammatical errors (eg sentence 1)

· In this section you mention that certain subjects only have audiometric measurements for a given ear, but there’s no mention of that in the previous section.  I think this would fall under missing data and should be addressed.  At a minimum you’ll probably want to include an explanation of why it is acceptable to assume these data as MCAR. Also, I would find it reassuring to know that you checked that single-ear measurements, when representing a missing 2-ear ratio, seemed reasonable and did not differ substantially from two-ear measurements within same patient.

· When you say “subjects with complete missing reading...” it seems reasonable to continue analysis without the missing data, but I think you want to address why those data may or may not be missing

· Can you explain how the pvalues and CI’s can be interpreted?

· Possibly most importantly, the audiometric readings were done on the dB scale.  the dB scale is logarithmic.  Your methods seem to assume that a subject who has gone from 9 dB to 6 dB over the course of treatment has experienced the same hearing loss as someone who has gone from 6 dB to 3 dB.  I’m not sure that this is correct for data on the log scale.  Because of the fact that this is a randomized study and starting points for the control group and the experimental groups are nominally the same, on average, you might be ok, but I think you want to address the assumption at the very least. Some comment should be made about how a difference in the dB scale corresponds to a ratio of sound intensity, and that you are thus doing a ttest on the ratio of hearing loss (in the sense of what intensity of sound do you need to hear it) rather than the difference.

Results: Provide the pertinent results of your analyses. Do not include all the dead-end analyses you might have done unless they provide insight into the question. Do lead the client up to the analyses gradually. 

Start off with descriptive statistics. This is an area often given short shrift in previous years. The goal is to describe the basic characteristics of the sample used to address the question (materials and methods), as well as to present simple descriptive statistics (non-model based) that address the questions. Tables and plots are the key tools. If there are any characteristics of the data that present technical problems that needed to be addressed in the modeling (validity of any assumptions), try to present descriptive statistics illustrating those issues. The basic idea is to presage all the issues you will talk about when presenting the models used in statistical inference, insofar as possible with simple descriptive statistics.

Comments on text:

* para 1 - Please add quick summary of  your overall population to set the context. e.g.... “most patients were from site 2 (%), male (%), white (%), and had exisiting DSST scores of <35 (%).”

* para 2 & 3 - These paragraphs are great to describe differences. You might be able to condense these, saying they were comparable  and give ranges.  There is a small grammatical error in sentence 1 of para 2: issue with subject/verb agreement.

* para 6- Table 2 described. I noticed the minimum length follow-up of 14wks. As previously recommended in comments on Methods, please describe how you addressed patients who discontinued study before 1 year- perhaps your table 2 should address this as well if there are a number who fell into this category- it sounded like all 8 with at least at least missing BASELINE values were ALL in the 0.50 dose group- that’s a bit interesting. 

* perhaps as additional analysis, would it be interesting to look at effect modification by gender, site, or other? I think this is optional though. 

* Table I - 

(a) Please add a  “totals” column as it might be helpful. While I see you are comparing between subgroups, it would also nice and easy to show that they compare to the larger population just to be complete. Although I don’t think absolutely critical to comparison, might make quick description of study population easy in 1 point estimate up front for variables of interest.

(b) Please make title complete, so table can stand alone. include treatment name.

* Table 2- same as statement above. Is this a place to describe who was lost to follow-up and when they left the study?

Then go to the major analyses used to answer the primary questions. Present summaries of the statistical inference obtained from these models (point estimates, CI, P values). Highlight any particular issues that materially affected the models used to answer the question (confounding, interactions, nonlinearities, etc.) Tables can often be used to good effect here.

Table 3-

(a) Please make a stand-alone title. Is this treatment after 1 year? 

(b) From methods section earlier, please indicate what you did with dose group 0.50 who only followed up short periods of time and may have been lost early. Otherwise, if you incoporated their data, should it be reflected here in this table, as I see from your N you did not drop from analysis.?

Table 4-

(a) Please make a stand-alone title- include 1 year treatment with NSAID in your title

(b) appreciate that you stratified by younger vs. older age groups

Present the results of your analyses in tables and publishing quality figures. DO NOT INCLUDE OUTPUT FROM STATISTICAL PROGRAMS. (Such means little to me and nothing to a client). When possible, use words instead of cryptic variable names. Use forms of estimates that have some meaning to a statistically naive researcher. Thus, if you log transform your response, present geometric mean ratios rather than linear regression parameters. Present confidence intervals rather than the values of Z, t, F, or chi squared statistics.

A Graph/diagram of sorts would be helpful to clearly illustrate the changes you saw in table 4, and possibly table 3. Overall conclusions are difficult to see clearly. Perhaps bar graph of differences?

Per the HW guidance by Emerson: A graphical display of outcomes. This could either be primarily descriptive (e.g., by showing the (possibly jittered) data) by treatment group with superimposed smooths, or it could be primarily inferential (by showing point estimates with standard error bars or confidence intervals). With time to event data, it is not uncommon to display the survival curves, which also serves to depict the range of the data. In this case, consideration might also be given to the censoring distribution.
Discussion: Discuss the conclusions which you feel can be drawn from the analyses. Suggest directions for future studies and analyses. Highlight the limitations of the data and your analyses. Sometimes particularly speculative analyses are reported here—this is especially true of informal meta-analyses that might compare the newly reported results with what had been previously observed in the literature.
In our study, a phase 2b placebo controlled randomized clinical trial [DR1] we found evidence of tendency towards moderate hearing loss in subject [DR2]  taking LG-03812. These findings must be considered in the context of the overall aim of the study, the prevention of the progression of MCI to Alzheimer’s disease [DR3] . Many patients who would take LG-03812, would likely do so for many years, and of those who take it, many would never progress to Alzheimer’s disease. Therefore, the evidence of moderate hearing loss that is consistent across frequencies [DR4] in the 0.5mg/day dose group, while not statistically significant, could present a problem if this loss continues each year [DR5].  For the lower dose treatment group, the lack of a clear ototoxic effect should be evaluated in the context of the efficacy of the treatment at preventing progression to Alzheimer’s disease.  If the 0.25 mg/day treatment group has promising efficacy results, then further study would be needed [DR6] to determine the balance of risk of side effects versus treatment efficacy.

This study cannot be without limitations. Firstly, the study included a large number of patients who already had hearing loss [DR7] before the start of the trial, which can affect the change in hearing loss during the study. [DR8] Secondly, patients had unequal exposure times of the study drug [DR9]. Therefore, it is possible that subjects with longer duration of follow-up are likely to show changes in hearing threshold due to long term effects than the transient effects [DR10] in those followed for a shorter duration.

In conclusion, 0.5mg/day LG-03812 was associated with moderate hearing loss at lower frequencies in our study population. Future studies should focus on understanding the mechanism by which NSAIDs induce ototoxicity.

 [DR1]Seems very repetitive. At this point, I’m sure everybody knows that it’s a clinical trial. 
[DR2]In your background/summary, it was already confirmed that NSAIDs are suspected to cause hearing loss. So this research basically corroborates previous evidence and has confirmed it, as opposed to having “found” it. Maybe it needs to be restated slightly. I’m not as familiar with audiology, but if the question was to demonstrate subclinical hearing loss, would it be helpful to say if any averaged crossed a clinically defined threshold? I saw there was a serveirty of hearing loss scale in the audio.doc. None of your averages reach anywhere near this- is that a finding or worth mentioning?
 [DR3]Since it’s been stated that 6-15% of those with MCI eventually progress toward dementia, could this drug have a beneficial effect on that population as well?
[DR4]Can you comment on whether there’s a pattern in the frequencies that are being affected in different groups? Over 67 and under, for example? Any interesting trends? While there is evidence of a decrease across all frequencies, are some frequencies affected more strongly than others? Table 4 shows this. only lower frequencies seem to be significantly affected. Therefore, I think the author’s statement about moderate hearing loss is too braod a statement.  Please restrict this to clarify low frequencies. 
 [DR5]Were these decreases gradual (a linear relationship of worsening hearing loss) over the whole year? Or steady until a sudden drop after a certain time on study drug? You have the data to get information on this...
[DR6]How would you say that can be accomplished? Longer period of study? 
 [DR7]Would it be possible to do any sort of exploratory analysis on the magnitude of hearing loss due to drug in patients who exhibited little to no prior hearing loss vs. those with significant loss? I think you can you stratify change in audiology by DSST baseline score. If this was a concern, did you try this?
 [DR8]Would like you to expand on this statement. Does this mean you believe that the hearing loss shown here might not be wholly attributable to the effect of the NSAID?
 [DR9] Is it possible to adjust for length of time taking study drug and determine if there’s a pattern to severity of ototoxicity? It can just take a sentence in explanation (no new tables need to be added).
 [DR10]What is the evidence to prove that these are transient effects?

