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We would like to thank van Rooden et al. for their interest in our
work and thoughtful comments expressed in their letter entitled
“Studying reproducibility of data-driven Parkinson's disease subtypes”. van
Rooden et al. make the case that the assessment of reproducibility may
be unsuccessful due to the methodology followed in replication studies.
Specifically, the use of different scales to measure the same construct, the
use of distinct cluster analyses methods, and non-matching use of vari-
ables to identify and comprehensively characterize Parkinson's disease
(PD) subtypes are listed as missing steps that may justify the lack of
reproducibility we reported when attempting to replicate the original PD
subtype study by van Rooden et al. [2] in our test cohort, the Long-
itudinal and Biomarker Study in Parkinson's Disease (LABS-PD) [1,3].

Establishing reproducibility of subtyping classification systems is
complex. For example, van Rooden et al. state that their PD subtype
classification system was well reproduced in the Spanish ELEP cohort.
We inspected the heat maps that van Rooden et al. used to present the
similarities between generated PD subtype systems in their two cohorts.
Based on our experience in using similar heat maps to compare PD
subtype solutions, it is our impression that if the data presented by van
Rooden et al. were to be presented to our Delphi panel it would be
found not to reproduce well. This observation shows how currently
there is a lack of standards to define what is an acceptable level of
reproducibility in a PD subtype classification system. We agree that the
original and replication studies need to share some common features
regarding study population, study design, and data analysis plan.
Accordingly, in our study, we only included studies for which there was
confidence about having access to similar data (even with different
scales) in LABS-PD and the ability to reproduce to a large extent the
methodology followed in each of the included studies. We would also
argue, however, that reproducibility despite the presence of hetero-
geneity between cohorts is desirable. A PD subtype classification system
found to be valid in these circumstances is likely more robust. The use
of an alternate statistical method of generating clusters would be an
example of this. We adopted the use of k-means for all our cluster
analyses as this clustering method was used in the majority of the in-
cluded studies, thus providing consistency in the replication of the
different studies. In addition, k-means cluster analyses allowed us to

pre-define the same number of clusters or PD subtypes reported in the
initial studies, assuring that we would obtain the same number of
clusters in LABS-PD. In the letter by van Rooden et al., it is pointed out
that there is a need to discriminate between variables used to identify
PD subtypes in cluster analyses and those used to further characterize
the identified PD subtypes. We would like to clarify that, although it
was not explicitly described in our published report, we did make this
differentiation for all cluster analyses including the one conducted
using the data reported by van Rooden et al. [2]. We used the same
variables as were used in each paper or substitute variables/scales that
measure similar constructs, and we also included additional descriptive
variables in the tables we presented, though we did not make a dis-
tinction between them in the report.

The points raised by van Rooden et al. highlight the sensitivity of
currently described PD subtypes to methodologic variations such as
different PD populations, use of different scales that measure a given
construct or slightly different data analyses algorithms. Such lack of
reproducibility is a major impediment to the use of PD subtypes in
clinical research.

Finally, we conceptualize a PD subtype ideally as a trait identifier
that can be linked to an individual (or group of individuals) throughout
their natural history of PD. The ability to characterize a PD subtype at
different time points of disease progression is essential but should be
ideally evaluated in a longitudinal study design. The inference of dis-
ease progression from a cross-sectional evaluation has a weak correla-
tion with a more appropriate longitudinal assessment [4]. In our opi-
nion, PD subtype instability is a significant limitation in many of the
currently reported PD subtype classification systems and deserves to be
assessed systematically in future studies.

We agree with van Rooden et al. that the critical appraisal of PD
subtype studies is fundamental and thank them for providing further
insight based on their own experience. International leaders in PD
subtypes are coming together in a Task Force endorsed by the
International Parkinson's disease and Movement Disorders Society to
develop standards and guidelines to design, conduct and evaluate the
results of PD subtypes studies. We believe that such work is funda-
mental to allow this exciting field to move forward and be applied in a
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meaningfully way to clinical research, namely in drug discovery pro-
grams.

References

[1] T.A. Mestre, S. Eberly, C. Tanner, D. Grimes, A.E. Lang, D. Oakes, et al.,
Reproducibility of data-driven Parkinson's disease subtypes for clinical research,
Park. Relat. Disord. (2018), https://doi.org/10.1016/j.parkreldis.2018.07.009.

[2] S.M. van Rooden, F. Colas, P. Martinez-Martin, M. Visser, D. Verbaan, J. Marinus,
et al., Clinical subtypes of Parkinson's disease, Mov. Disord. 26 (1) (2011) 51–58.

[3] B. Ravina, C. Tanner, D. Dieuliis, S. Eberly, E. Flagg, W.R. Galpern, et al., A long-
itudinal program for biomarker development in Parkinson's disease: a feasibility
study, Mov. Disord. 24 (14) (2009) 2081–2090.

[4] J. Marinus, J.F. van der Heeden, J.J. van Hilten, Calculating clinical progression rates
in Parkinson's disease: methods matter, Park. Relat. Disord. 20 (11) (2014)
1263–1267.

Tiago A. Mestre∗

Parkinson's Disease and Movement Disorders Center, Division of Neurology,
Department of Medicine, The Ottawa Hospital Research Institute, University

of Ottawa, ON, Canada
E-mail address: tmestre@toh.ca.

Shirley Eberly
Department of Biostatistics and Computational Biology, University of

Rochester Medical Center, Rochester, NY, USA

Caroline Tanner
Parkinson's Disease Research, Education and Clinical Center, Neurology,

San Francisco Veterans Affairs Medical Center & Department of Neurology,
University of California – San Francisco, San Francisco, CA, USA

David Grimes
Parkinson's Disease and Movement Disorders Center, Division of Neurology,
Department of Medicine, The Ottawa Hospital Research Institute, University

of Ottawa, ON, Canada

Anthony E. Lang
Morton and Gloria Shulman Movement Disorders Center and the Edmond J.
Safra Program in Parkinson's Disease, Toronto Western Hospital, University

of Toronto, ON, Canada

David Oakes
Department of Biostatistics and Computational Biology, University of

Rochester Medical Center, Rochester, NY, USA

Connie Marras
Morton and Gloria Shulman Movement Disorders Center and the Edmond J.
Safra Program in Parkinson's Disease, Toronto Western Hospital, University

of Toronto, ON, Canada

∗ Corresponding author. Parkinson's Disease and Movement Disorders Center, Division of Neurology, Department of Medicine, The Ottawa Hospital Research
Institute, University of Ottawa, Ottawa, ON, Canada.

Correspondence Parkinsonism and Related Disorders 66 (2019) 245–246

246

https://doi.org/10.1016/j.parkreldis.2018.07.009
http://refhub.elsevier.com/S1353-8020(18)30562-5/sref2
http://refhub.elsevier.com/S1353-8020(18)30562-5/sref2
http://refhub.elsevier.com/S1353-8020(18)30562-5/sref3
http://refhub.elsevier.com/S1353-8020(18)30562-5/sref3
http://refhub.elsevier.com/S1353-8020(18)30562-5/sref3
http://refhub.elsevier.com/S1353-8020(18)30562-5/sref4
http://refhub.elsevier.com/S1353-8020(18)30562-5/sref4
http://refhub.elsevier.com/S1353-8020(18)30562-5/sref4
mailto:tmestre@toh.ca

	Reply to “Studying reproducibility of data-driven Parkinson's disease subtypes”
	References




