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ARTICLE INFO ABSTRACT

Keywords: The principles of Predictive, Preventive and Personalized Medicine (PPPM) dictate the need to recognize in-
Mass-spectrometry dividual susceptibility to disease in a timely fashion and to offer targeted preventive interventions and treat-
Proteomics ments. Proteomics is a state-of-the art technology- driven science aiming at expanding our understanding of the
Env:iocrinology pathophysiologic mechanisms that underlie disease, but also at identifying accurate predictive, diagnostic and
E:;lii:zs therapeutic biomarkers, that will eventually promote the implementation of PPPM. In this review, we summarize

the wide spectrum of the applications of Mass Spectrometry-based proteomics in the various fields of Pediatric
Endocrinology, including Inborn Errors of Metabolism, type 1 diabetes, Adrenal Disease, Metabolic Syndrome
and Thyroid disease, ranging from neonatal screening to early recognition of specific at-risk populations for
disease manifestations or complications in adult life and to monitoring of disease progression and response to
treatment.

Significance: Proteomics is a state-of-the art technology- driven science aiming at expanding our understanding
of the pathophysiologic mechanisms that underlie disease, but also at identifying accurate predictive, diagnostic
and therapeutic biomarkers that will eventually lead to successful, targeted, patient-centric, individualized
approach of each patient, as dictated by the principles of Predictive, Preventive and Personalized Medicine. In
this review, we summarize the wide spectrum of the applications of Mass Spectrometry-based proteomics in the
various fields of Pediatric Endocrinology, including Inborn Errors of Metabolism, type 1 diabetes, Adrenal
Disease, Metabolic Syndrome and Thyroid disease, ranging from neonatal screening, accurate diagnosis, early
recognition of specific at-risk populations for the prevention of disease manifestation or future complications.

1. Introduction

Predictive, preventive, personalized medicine (PPPM) is an emer-
ging but quickly expanding concept in the provision of Health care
services that aim to provide individualized risk assessment, preventive
strategies and therapeutic options that are adapted to the needs of each
patient and to the characteristics of the specific patient's disease, taking
into account both genetic and environmental factors [1]. Within the
context of PPPM, it is essential that we obtain a deeper knowledge of
the mechanisms that underlie diseases, so as to be able to discern the
subtle differences that render each patient unique and consequently
offer him more prompt, cost effective interventions that treat or-ideally-

completely interrupt the pathway from predisposition to disease [2]. To
attain this target, the identification of reliable, clinically relevant bio-
markers is of paramount importance. As defined by NIH, a biomarker is
a “characteristic that is objectively measured and evaluated as an in-
dicator of normal biological processes, pathogenic processes, or phar-
macologic responses to therapeutic interventions” [3]. Establishing
validated biomarkers for disease risk, early and accurate disease diag-
nosis, staging and response to treatment (pharmacological or not) is one
of the main pillars of a highly precise, personalized medicine. Pro-
teomics is a technology-based science which studies the proteins, their
post-translational modifications, their interactions, the changes in their
levels, which result on account of specific diseases or from various

Abbreviations: 170HPG, 17-Hydroxyprogesterone; Apo, Apolipoprotein; CAH, Congenital Adrenal Hyperplasia; CDG, Congenital Disorders of Glycosylation; DHEAS,
Dehydroepiandrosterone Sulfate; DN, Diabetic Nephropathy; DR, Diabetic Retinopathy; ER, Endoplasmic Reticulum; GeLC-MS/MS, Gel electrophoresis Liquid Chromatography-tandem
mass spectrometry; HLA, Human Leukocyte Antigen; PCOS, Polycystic Ovarian Syndrome; PPPM, Predictive, Preventive, Personalized Medicine; PTM, Post Translational Modification;

T1D, type 1 diabetes mellitus; T2D, Type 2 Diabetes Mellitus; tTG, tissue Transglutaminase
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