Journal Pre-proof

Prediction of survival and progression in glioblastoma patients
using temporal perfusion changes during radiochemotherapys;
Methodological issues to avoid misinterpretation

Siamak Sabour

PII: S0730-725X(20)30275-7

DOI: https://doi.org/10.1016/j.mri.2020.05.005
Reference: MRI 9429

To appear in: Magnetic Resonance Imaging

Received date: 17 April 2020

Accepted date: 14 May 2020

Please cite this article as: S. Sabour, Prediction of survival and progression in glioblastoma
patients using temporal perfusion changes during radiochemotherapy; Methodological
issues to avoid misinterpretation, Magnetic Resonance Imaging (2020), https://doi.org/
10.1016/3.mr1.2020.05.005

This is a PDF file of an article that has undergone enhancements after acceptance, such
as the addition of a cover page and metadata, and formatting for readability, but it is
not yet the definitive version of record. This version will undergo additional copyediting,
typesetting and review before it is published in its final form, but we are providing this
version to give early visibility of the article. Please note that, during the production
process, errors may be discovered which could affect the content, and all legal disclaimers
that apply to the journal pertain.

© 2020 Published by Elsevier.


https://doi.org/10.1016/j.mri.2020.05.005
https://doi.org/10.1016/j.mri.2020.05.005
https://doi.org/10.1016/j.mri.2020.05.005

II\;UIULIUII Ul QUL VIVUT UV VITUYILOOIVTT 1 YIIUVITUWOWITTIUW PULICTIWO. UOTHY TN UTUL DU TUDIVIET vidiyeo v Illg

radiochemotherapy; Methodological issues to avoid misinterpretation

Siamak Sabour, MD, MSc, DSc, PhD, Postdoc'?

!Department of Clinical Epidemiology, School of public health, Shahid Beheshti University of Medical Sciences, Tehran, Iran
2gafety Promotions and Injury Prevention Research Centre, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Corresponding contributor: Siamak Sabour, MD, MSc, DSc, PhD, Postdoc
Department of Clinical Epidemiology, School of Health and Safety, Shahid Beheshti University of Medical Sciences,
Chamran Highway, Evin, Velenjak, Tabnak St, Tehran, Iran

E: s.sabour@sbmu.ac.ir
Tel (Fax): 0098 21 22421813

Source(s) of support: None

Conflic of Interest:None declared

Permissions: not relevant

Advances in Knowledge: It is crucial to knov’ that 1ui prediction of progression and survival in glioblastoma, group
based approaches cannot be applied for an individiial «2sed purpose. There is a huge difference between glioblastoma as a
disease and an individual patient with glioblastcrra. ™oor prognosis of glioblastoma does not mean poor survival for a
glioblastoma patient. The reason is interact'z~ (€ different variables that associated with survival which completely
different from person to person. The importa:.~e o1 personalized medicine in prediction studies should be considered.

Implication for patient care:

Progression and survival in glioblast~...”. .an be impacted dramatically when qualitative interactions are present.
Therefore, completely different -rog-ass.on and survival can be expected among different patients.
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changes during radiochemotherapy; Methodological issues to avoid misinterpretation

I was interested to read the article titled “Prediction of survival and progression in glioblastoma patients using
temporal perfusion changes during radiochemotherapy.” by Larsson C and colleagues.” The purpose of this study was to
investigate changes in structural magnetic resonance imaging (MRI) according to the RANO criteria and perfusion- and
permeability related metrics derived from dynamic contrast-enhanced MRI (DCE) and dynamic susceptibility contrast
MRI (DSC) during radiochemotherapy for prediction of progression and survival in glioblastoma. Twenty-three
glioblastoma patients underwent biweekly structural and perfusion MRI before, during, and two weeks after a six weeks
course of radiochemotherapy. Temporal trends of tumor volume and the pei@i'sion-derived parameters cerebral blood
volume (CBV) and blood flow (CBF) from DSC and DCE, in addition to contru.* ay2nt capillary transfer constant (K"")
from DCE, were assessed. The patients were separated in two groups by meia,. ~urvival and differences between the two
groups explored. Clinical- and MRI metrics were investigated using uiivoriae and multivariate survival analysis and a
predictive survival index was generated. They mentioned that a 10%/5u™4 wicrease in K"™"*/CBF two weeks after finishing
radiochemotherapy resulted in significant shorter survival (13.9/.5 vs. 31.5/33.1 months; p <0.05). Multivariate
analysis revealed an index using change in K™ and relative C5V from DSC significantly corresponding with survival
time in months (r* = 0.84; p < 0.001).

Though the article provides insight into the Je.ision that DCE-based metrics shows most promise for early
survival prediction, its conclusions are limited in thi.= ways. The first consideration is that group based approaches cannot
be applied for an individual based purpose. Te’.frre, applying multivariate analysis and reporting association even
statistically significant, do not guarantee accur e prediction. >® The second consideration is that for prediction of an
outcome in clinical practice such as progr>ssior. and especially survival in glioblastoma, we need data from two different
cohorts or at least from one cohort divideu ™to two to first to develop a prediction model and then validate it. Misleading
results are generally the main outcme or research that fails to validate its prediction models. Validation of a prediction
model or score should be done .’ applying different approaches such as split file, bootstrapping, or other well-known
validation methods. 2° Finally, ir. prediction studies, we must assess the interactions between important variables
especially for survival. Final results can be impacted dramatically when qualitative interactions are present. Any
conclusion about prediction needs to be supported by sound methodologic and statistical processes. Otherwise,
misinterpretation cannot be avoided.
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