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TO THE EDITOR: I just read the article written by Polley and Dignam (1) titled “Statistical 

Considerations in the Evaluation of Continuous Biomarkers”. In that article the authors 

described some common statistical issues related to biomarker cut points identification and 

provide guidance on proper evaluation, interpretation, and validation of such points. 

 

The article brings various statistical aspects that have to be taken into account when cut 

points are defined. However, in my opinion, it is important to clarify some other aspects 

when we talk about cut points that are missing in that article. 

 

First, it is key to explain that biomarkers have distinct applications, such as: screening, 

diagnosis and prognosis, among many others (2). In this line of reasoning, the tools used to 

establish cut points vary in the dependence of the application. For instance, when a 

biomarker is used for prognosis, the percentiles and the “minimal-P-value” are possible 

methods to be used to establish cut points to define groups of individuals with distinct 

outcomes (3). However, when a biomarker is used for diagnosis, the classical tool to 

establish cut points is the ROC curve (4). In this sense, as specified by Polley and Dignam, 

we should not use ROC curves to define cut points when the biomarkers are used for 

prognosis since this methodology does not usually take into account the time to the event. 
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Second, it is necessary to know the characteristics of the biomarker before trying to establish 

cut points. The authors gave the example of the neutrophil-to-lymphocyte ratio and it is clear 

that this parameter has a range of normal values with a lower and an upper boundary of 

normality. Therefore, it does not make sense to try to find a unique cut point to classify a 

biomarker of this kind. In this situation it will be necessary at least two cut points to divide the 

values of the biomarker into groups of prognosis or diagnosis (5). 

 

Third, the discretization process of a continuous biomarker is not necessarily dichotomous, 

even for cases where there is a monotonic relation between the biomarker and the events of 

interest, and the values of the biomarker can be classified in several groups either for 

prognosis or diagnosis. In this line of reasoning, for prognostic purposes the percentile 

analysis can be used with different strategies going from comparison of survival of 

individuals with values below a specific percentile with the ones with the values above this 

percentile (dichotomous classification) (6) until the comparison of more than two groups (7). 

In this aspect, the “minimal-P-value” approach has the drawback of not enabling the 

separation of the individuals into more than two groups of outcome. For diagnostic purposes, 

it is also possible to establish more than one cut point to classify the individual by creating 

intermediate categories between positive and negative results (8). Although this increment in 

the number of categories does not solve the problem of the abrupt transition among them at 

least it decreases the differences in the meaning between two neighboring categories. 

Therefore, the definition of the number of categories to divide a biomarker is an aspect as 

important as the definition of the cut points to be used to separate these categories. 

 

Last, we should not evaluate the methodology utilized in a research study whose main 

objective is to assess the association of the biomarker with aspects of interest (prognosis, 

diagnosis, screening, and so forth) using exclusively the rigorous standards of the 

application of the biomarker in the clinical practice with the risk of diminishing the importance 

of the research. 



REFERENCES 

1.  Polley M-YC, Dignam JJ. Statistical Considerations in the Evaluation of Continuous 

Biomarkers. J Nucl Med. 2021;62:605-611. 

2.  Biomarkers Definitions Working Group. Biomarkers and surrogate endpoints: preferred 

definitions and conceptual framework. Clin Pharmacol Ther. 2001;69:89-95. 

3.  Budczies J, Klauschen F, Sinn BV, et al. Cutoff Finder: a comprehensive and 

straightforward Web application enabling rapid biomarker cutoff optimization. PLoS 

One. 2012;7:e51862. 

4.  Bolboacă SD. Medical Diagnostic Tests: A Review of Test Anatomy, Phases, and 

Statistical Treatment of Data. Comput Math Methods Med. 2019;2019:1891569. 

5.  Chang C, Hsieh M-K, Chang W-Y, Chiang AJ, Chen J. Determining the optimal number 

and location of cutoff points with application to data of cervical cancer. PLoS One. 

2017;12:e0176231. 

6.  Pauwels E, Van Binnebeek S, Vandecaveye V, et al. Inflammation-Based Index and 

Ga-DOTATOC PET-Derived Uptake and Volumetric Parameters Predict Outcome in 

Neuroendocrine Tumor Patients Treated with Y-DOTATOC. J Nucl Med. 2020;61:1014-

1020. 

7.  Jadvar H, Velez EM, Desai B, Ji L, Colletti PM, Quinn DI. Prediction of Time to 

Hormonal Treatment Failure in Metastatic Castration-Sensitive Prostate Cancer with F-

FDG PET/CT. J Nucl Med. 2019;60:1524-1530. 

8.  Coste J, Pouchot J. A grey zone for quantitative diagnostic and screening tests. Int J 

Epidemiol. 2003;32:304-313. 

 


