Subject:
Body:

BMJ - Decision on Manuscript ID BMJ.2015.029971
09-Dec-2015

Dear Dr. Shin

Manuscript ID BMJ.2015.029971 entitled "Cardiac safety of methylphenidate among pediatric patients with
ADHD: a nationwide self-controlled case series study"

Thank you for sending us your paper. We sent it for external peer review and discussed it at our
manuscript committee meeting. We recognise its potential importance and relevance to general medical
readers, but I am afraid that we have not yet been able to reach a final decision on it because several
important aspects of the work still need clarifying.

We hope very much that you will be willing and able to revise your paper as explained below in the report
from the manuscript meeting, so that we will be in a better position to understand your study and decide

whether the BMJ is the right journal for it. We are looking forward to reading the revised version and, we
hope, reaching a decision.

dr. Wim Weber
European editor, BMJ
wweber@bmj.com

https://mc.manuscriptcentral.com/bmj?URL_MASK=4fd24b7fdb8e419ba613b086704726c4

**Report from The BMJ’s manuscript committee meeting**

These comments are an attempt to summarise the discussions at the manuscript meeting. They are not an
exact transcript.

Members of the committee were: Elizabeth Loder (Chair), Julie Morris (Statistics advisor), José Merino,
Rubin Minhas, Georg Réggla, Tiago Villanueva, Wim Weber.

Decision: Put points

Detailed comments from the meeting:

We thought your study addresses an interesting and potentially important research question.

We had the following concerns:

The 'event' or outcome you use is a very broad composite one. In addition to arrhythmia, you lump in MI,
hypertension, stroke and heart failure. The mechanism of arrhythmia differs from the others. There is a

comparability issue here - we were surprised to see hypertension alongside MI, stroke and heart failure.

A closer inspection of the rate ratio's for the components seems to point to arrhythmia as the only
significant component.

A dose response curve would be desirable
The flowchart does not run logically.

If you can provide data on congenital heart disease that would be value adding, the ACC/AHA statements
all call for this, with subgroup analysis.

Case-control studies do not quanitfy the absolute risk in the overall MF-taking pediatric population. It is
probably very low; might you add a remark on this ?

It would be useful to have a few more details about the duration of the unexposed and exposed periods
before and after the cardiac outcome (eg. median and range).

Table 1. Why is the median age at first outcome 2 years below that of the first exposure? We would have
thought that it should be the other way round?

In the sensitivity analysis where pre-exposure risk periods are included, the rate ratios prior to medication
are very high (Table 3), and even higher than that during exposure to the drug. This is of concern. What is
the explanation for this? It could be suggested that initiation of the drug occurs when the risk of cardiac
outcomes is very high ie. there are some changes in the subject’s health? If so, then the study does not
provide strong evidence of an increased risk of a cardiac event with drug use.

First, please revise your paper to respond to all of the comments by the reviewers. Their reports are
available at the end of this letter, below.



In your response please provide, point by point, your replies to the comments made by the reviewers and
the editors, explaining how you have dealt with them in the paper.

Comments from Reviewers

Reviewer: 1

Recommendation:

Comments:

This is a rather interesting and well written study with an adequate design to pick up rare adverse events
following the use of central stimulants as treatment for ADHD in children and adolescents. I think it would
be of interest to the readers of BMJ if it was revised. I have some major concerns, but rally mostly minor
concerns

Major concerns

I think they could have use for a language consultant.

The first paragraph of the introduction is a bit messy

In the second paragraph on age 3 they say that the design eliminates confounding - is this totally true?
Second paragraph page 5: The events included in each cluster of diagnosis range form something that is
very mild disease and something that is very severe disease. This is a major problem with the paper:
different things are clustered together

Page 12: strength and limitations: they need to work on the limitations bit: Something about the wash out
period needs to be discussed in limitations. Likewise Diagnostic accuracy (high of course from previous
study, but not 100% - how does this influence results. They don’t know if prescribed drugs are taken: what
could noncompliance doo to these findings. And what about the nocebo effect? It patients take
amphetamine or methylphenidate they will notice this. Any event will more readily be viewed as a
consequence of this intake. Thus increasing the chance of having any episodes after the intake of these
drugs.

Minor concerns

I think it would be more appropriate if they were to call it adverse events or events than outcome

I think it would be more appropriate to call it cardiovascular adverse event rather than cardiac when they
include stroke

Line 47 page 2: “particularly in children with mild disease” - what disease?
Line 50 page 3: “confounding between individuals” - correct phrasing?
Line 30 page 4: I would make a paragraph between “....Tenth Revision (ICD-10)" and “All researchers....”

The previous study they refer to in line 45 page 4 has measured diagnosis to “actual diagnosis” — what gold
standard is this?

Line 38, page 8: “partitioned” - a good word?
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Reviewer: 2
Recommendation:

Comments:

This is a well written paper on an interesting topic - the effects of methylphenidate on arrhtyhmia,
hypertension, MI, ischaemic stroke and heart failure. The rationale is clear and well justified and the data
and methods are mostly well described. The assumptions underpinning the SCCS method have been
discussed and I agree with the authors on their assessment of these. I have a number of specific
comments as detailed below:

Major comments:

1) In Table 3 we see the sensitivity analysis where a pre-exposure period has been added into the analysis
to account for the possibility that the event affects the probability of future exposure. Here we see that this
seems to be the case. There is n strongly increased risk of all outcomes in the 2 month period before
exposure, of a similar or greater magnitude than seen during exposure, e.g. for MI, there is a 7-fold
increased risk in the 31-60 days before methyphenidate starts. This suggests to me that the time of
methyphenidate initiation seems to co-incide with a time when the risk of these events is raised, but that
the medication initiation is not having any impact on this increased risk (it isn't getting any higher after
starting the drug). This seems to suggest the association with methylphenidate is unlikely to be causal.

2. A secondary analysis looking at atomoxetine exposure might be helpful since it is used in similar patients
but has a different mechanism of action (though I realise there is also some overlap in action). It might
help better inform whether this is a non-drug specific phenomenon related to the peri-diagnostic time for
ADHD?

3. I don't think the statment in the discussion about a higher incidence in the pre-exposure period being
consistent with a higher prevalence of ADHD in children with heart disease is justified. For this, we would

need data on people with and without CVD to make a comparison. This just shows there is an increased
risk of CVD before and after the start of methyphenidate.

Minor Comments:

1) The overall PPV of diagnoses in the NHIS data is quoted as 83.4%. This is likely to vary considerably
depending on the specific diagnosis - can the authors tell us more about the PPV for outcomes included in
this study?

2) People with pre-existing cardiac disease in the preceding year to index date were excluded. To calrify,
were people still eligible if they had a known CV event >12 months previously?

3) For the exposure assessment, the first exposed risk period is days 1-3, but people with events on day 1
were excluded, so should this be days 2-3 instead? I think it may be better to keep those with events on
day 1, but to have day 1 as a separate category in the analysis.

4) As the authors note, there is possibly a timing issue for the recording of events like heart failure,

hypertension and arrhythmia compared with when the events were truly incident. This leads to
misclassification in a SCCS which could affect the results in either direction.
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Reviewer: 3
Recommendation:

Comments:
MANUSCRIPT: Cardiac safety of methylphenidate among pediatric patients with ADHD: a nationwide self-
controlled case series study

SUMMARY: The authors used claims data from the South Korean National Health Insurance program (2007-
2011) to assess the cardiovascular risk with recent new use of methylphenidate (within the past 12
months). In this self-controlled case series study, the population of interest are those diagnosed with ADHD
(measured by ICD-10) experiencing their first of any cardiovascular event (defined as arrhythmias,
hypertension, myocardial infarction, ischemic stroke, and heart failure). The study appears to be clinically
relevant and thoughtfully conducted. In contrast to prior studies, increased risk was found for arrhythmias
(all risk periods considered), hypertension (only within the first week), stroke (only within the first week),
and heart failure (only after two months).

The authors used a self-controlled case series (SCCS) design to rule out between-person confounding e.g.
differing risk factor distributions between groups that use the drug vs. do not use the drug. The authors
state that prior literature did not use a case only design like SCCS, and they cite this difference as why
their study results diverge from previous studies. But there are other aspects of the SCCS design that are
relevant, which I will focus on here.

The issues surrounding SCCS designs and their target of inference can and should be addressed in the
Discussion as it is very relevant for placing this study in context. The issue about residual and unmeasured
time-varying confounding in this SCCS design can only be partially addressed, because symptoms and
precipitating factors are usually unmeasured in claims data. Nonetheless, the study could motivate future
studies with better clinical data.

MAJOR POINTS:

(1) The SCCS design changes the research question in an important way. By comparing exposure during
the case period and control periods, it focuses on the question of how these risk periods differ among
persons who ultimately developed the outcome. In the words of Malcom Maclure, it focuses on "why now"
instead of "why me" (see Maclure Pharmacoepidemiol Drug Saf. 2007 Aug;16(8):850-3.) Thus, the study
really appears to be asking whether or not methylphenidate use is a triggering event among children who
eventually did experience cardiovascular events. This may not be the same question addressed in earlier
cohort studies: whether children who take methylphenidate have higher risk of cardiovascular events
compared to those who do not. It is important that the reader understand this difference.

(2) Another issue with comparing results from SCCS designs with those from cohort studies is that the
populations differ (not just the comparison of persons vs. times). In the SCCS design everyone experiences
a cardiovascular event. They may have already been at very high risk for cardiovascular events which begs
the question of whether the results apply to children who are healthier. To be clear, this isn't an issue of
bias but of generalizability. It's not possible to ascertain this population's cardiovascular risk from the
author's Table 1 because it does not report distributions of cardiovascular risk factors. We cannot tell
whether this population is high risk or even _how__ it differs from the populations that appear in earlier
cohort studies. The authors attribute their unique findings to between-person confounding, but it is very
plausible that both sets of studies are reasonably correct, but the populations have different distributions of
effect modifiers (i.e. which by definition must be associated with risk factors for cardiovascular events...see
VanderWeele TJ Epidemiology. 2009 Nov;20(6):863-71).

(3) As the authors point out, SCCS designs are subject to time-varying confounding. That is, risk factor
distributions differ between exposed periods and unexposed periods of time. Although their models control
for psychiatric diagnoses and co-medications, this is probably insufficient. There may be residual
differences in ADHD symptom severity (along with symptoms of other disorders), medication dose,
substance use, and precipitating factors.

MINOR POINT:
It was difficult for me to assess whether the SCCS design was bi-directional or unidirectional. Figure 1 did
not resolve this issue for me. Perhaps a bit more detail is needed, like those in Maclure et al.

Pharmacoepidemiol Drug Saf. 2012 Jan;21 Suppl 1:50-61.
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**Information for submitting a revision**
Deadline: Your revised manuscript should be returned within one month.
How to submit your revised article: Log into http://mc.manuscriptcentral.com/bmj and enter your Author

Center, where you will find your manuscript title listed under "Manuscripts with Decisions." Under "Actions,
click on "Create a Revision." Your manuscript number has been appended to denote a revision.

You will be unable to make your revisions on the originally submitted version of the manuscript. Instead,
revise your manuscript using a word processing program and save it on your computer. Once the revised
manuscript is prepared, you can upload it and submit it through your Author Center. When submitting your
revised manuscript, you will be able to respond to the comments made by the reviewer(s) and Committee
in the space provided. You can use this space to document any changes you make to the original
manuscript and to explain your responses. In order to expedite the processing of the revised manuscript,
please be as specific as possible in your response to the reviewer(s). As well as submitting your revised
manuscript, we also require a copy of the manuscript with changes highlighted. Please upload this as a
supplemental file with file designation ‘Revised Manuscript Marked copy’. Your original files are available to
you when you upload your revised manuscript. Please delete any redundant files before completing the
submission.

When you revise and return your manuscript, please take note of all the following points about revising
your article. Even if an item, such as a competing interests statement, was present and correct in the
original draft of your paper, please check that it has not slipped out during revision. Please include these
items in the revised manuscript to comply with BMJ style (see: http://www.bmj.com/about-bmj/resources-
authors/article-submission/article-requirements and
http://www.bmj.com/about-bmj/resources-authors/forms-policies-and-checklists).

Items to include with your revision (see http://www.bmj.com/about-bmj/resources-authors/article-
types/research):

1. What this paper adds/what is already known box (as described at
http://resources.bmj.com/bmj/authors/types-of-article/research)

2. Name of the ethics committee or IRB, ID# of the approval, and a statement that participants gave
informed consent before taking part. If ethics committee approval was not required, please state so clearly
and explain the reasons why (see http://resources.bmj.com/bmj/authors/editorial-policies/guidelines.)

3. Patient confidentiality forms when appropriate (see http://resources.bmj.com/bmj/authors/editorial-
policies/copy_of_patient-confidentiality).

4. Competing interests statement (see http://resources.bmj.com/bmj/authors/editorial-policies/competing-
interests)

5. Contributorship statement+ guarantor (see http://resources.bmj.com/bmj/authors/article-
submission/authorship-contributorship)


http://www.bmj.com/sites/default/files/attachments/resources/2011/07/bmjpolicyondeclarationofinterestsmarch2014.pdf

6. Transparency statement: (see http://www.bmj.com/about-bmj/resources-authors/forms-policies-and-
checklists/transparency-policy)

7. Copyright statement/licence for publication (see http://www.bmj.com/about-bmj/resources-
authors/forms-policies-and-checklists/copyright-open-access-and-permission-reuse)

8. Data sharing statement (see http://www.bmj.com/about-bmj/resources-authors/article-types/research)

9. Funding statement and statement of the independence of researchers from funders (see
http://resources.bmj.com/bmj/authors/article-submission/article-requirements).

10. Patient involvement statement (see http://www.bmj.com/about-bmj/resources-authors/article-
types/research).

11. Please ensure the paper complies with The BMJ’s style, as detailed below:
a. Title: this should include the study design eg "systematic review and meta-analysis.”

b. Abstract: Please include a structured abstract with key summary statistics, as explained below (also see
http://resources.bmj.com/bmj/authors/types-of-article/research). For every clinical trial - and for any other
registered study- the last line of the abstract must list the study registration number and the name of the
register.

c. Introduction: This should cover no more than three paragraphs, focusing on the research question and
your reasons for asking it now.

d. Methods: For an intervention study the manuscript should include enough information about the
intervention(s) and comparator(s) (even if this was usual care) for reviewers and readers to understand
fully what happened in the study. To enable readers to replicate your work or implement the interventions
in their own practice please also provide (uploaded as one or more supplemental files, including video and
audio files where appropriate) any relevant detailed descriptions and materials. Alternatively, please
provide in the manuscript urls to openly accessible websites where these materials can be found.

e. Results: Please report statistical aspects of the study in line with the Statistical Analyses and Methods in
the Published Literature (SAMPL) guidelines http://www.equator-network.org/reporting-guidelines/sampl/.
Please include in the results section of your structured abstract (and, of course, in the article's results
section) the following terms, as appropriate:

i. For a clinical trial: Absolute event rates among experimental and control groups; RRR (relative risk
reduction); NNT or NNH (number needed to treat or harm) and its 95% confidence interval (or, if the trial
is of a public health intervention, number helped per 1000 or 100,000.)

ii. For a cohort study: Absolute event rates over time (eg 10 years) among exposed and non-exposed
groups; RRR (relative risk reduction.)

iii. For a case control study:OR (odds ratio) for strength of association between exposure and outcome.
iv. For a study of a diagnostic test: Sensitivity and specificity; PPV and NPV (positive and negative
predictive values.)

v. For a systematic review and/or meta-analysis: Point estimates and confidence intervals for the main
results; one or more references for the statistical package(s) used to analyse the data, eg RevMan for a
systematic review. There is no need to provide a formal reference for a very widely used package that will
be very familiar to general readers eg STATA, but please say in the text which version you used. For
articles that include explicit statements of the quality of evidence and strength of recommendations, we
prefer reporting using the GRADE system.

f. Discussion: To minimise the risk of careful explanation giving way to polemic, please write the discussion
section of your paper in a structured way. Please follow this structure: i) statement of principal findings of
the study; ii) strengths and weaknesses of the study; iii) strengths and weaknesses in relation to other
studies, discussing important differences in results; iv) what your study adds (whenever possible please
discuss your study in the light of relevant systematic reviews and meta-analyses); v) meaning of the study,
including possible explanations and implications for clinicians and policymakers and other researchers; vi)
how your study could promote better decisions; vi) unanswered questions and future research

g. Footnotes and statements

Online and print publication: All original research in The BMJ is published with open access. Our open
access policy is detailed here: http://www.bmj.com/about-bmj/resources-authors/forms-policies-and-
checklists/copyright-open-access-and-permission-reuse. The full text online version of your article, if
accepted after revision, will be the indexed citable version (full details are at
http://resources.bmj.com/bmj/about-bmj/the-bmjs-publishing-model). The print and iPad BMJ will carry an
abridged version of your article. This abridged version of the article is essentially an evidence abstract
called BMJ pico, which we would like you to write using the template downloadable at
http://resources.bmj.com/bmj/authors/bmj-pico. Publication of research on bmj.com is definitive and is not
simply interim "epublication ahead of print", so if you do not wish to abridge your article using BMJ pico,
you will be able to opt for online only publication. Please let us know if you would prefer this option. If your
article is accepted we will invite you to submit a video abstract, lasting no longer than 4 minutes, and
based on the information in your paper’s BMJ pico evidence abstract. The content and focus of the video
must relate directly to the study that has been accepted for publication by The BMJ, and should not stray



beyond the data.
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