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PREFACE

Precision Medicine in Sepsis: From Biomarkers to Bedside offers a
comprehensive and forward-looking exploration of how precision medicine is
transforming sepsis care. Bridging fundamental biology and clinical practice,
this volume integrates advances in biomarkers, omics technologies, artificial
intelligence, immune profiling, microbiome science, and personalized therapeutics.
Through a systems medicine lens, the book addresses the biological heterogeneity
of sepsis and highlights innovative diagnostic and therapeutic strategies that enable
individualized patient management. Written by international experts, it serves
as an essential resource for clinicians, researchers, and healthcare professionals
seeking to advance precision-driven approaches in one of medicine’s most complex
and urgent conditions.

Mustafa Altindis

Sakarya University

Emine Alp Mese

Ankara Yildirim Beyazit University



INTRODUCTION

Mustafa Altndis,' Emine Alp Mese?

The purpose of this book is to present a comprehensive, translational,
and forward-looking synthesis of precision medicine approaches in sepsis. By
integrating fundamental pathophysiology, epidemiology, biomarkers, omics
technologies, artificial intelligence, and personalized therapeutic strategies, this
volume aims to bridge the persistent gap between biological discovery and bedside
implementation in sepsis care.

Problem Statement

Despite advances in intensive care and antimicrobial therapy, sepsis remains
a leading cause of global mortality and long-term morbidity. Current diagnostic
and therapeutic strategies rely largely on syndromic definitions and population-
based algorithms, which inadequately capture the biological heterogeneity and
dynamic immune trajectories of septic patients. This limitation contributes to
delayed recognition, inappropriate therapy, antimicrobial overuse, and variable
outcomes. A precision medicine paradigm is urgently needed to redefine sepsis
management.

Theoretical and Conceptual Framework

This book is grounded in systems medicine and precision health frameworks,
conceptualizing sepsis as a complex, evolving disorder driven by host—pathogen
interactions, immune dysregulation, metabolic derangement, and microbiome
disruption. The framework integrates multi-omics data, immune phenotyping,
clinical scoring systems, and digital health technologies to enable stratified and
individualized clinical decision-making.

Engagement with the Literature

The chapters critically synthesize landmark and contemporary literature,
including international sepsis definitions, epidemiological studies, biomarker
validation research, omics-based discoveries, clinical trials, and artificial

! Sakarya University, Faculty of Medicine, Department of Clinical Virology and Microbiology, Tirkiye,
maltindis@sakarya.edu.tr

2 Ankara Yildirim Beyazit University, Ankara Bilkent City Hospital, Department of Infectious Diseases and
Clinical Microbiology, Tiirkiye, eminealpmese@gmail.com

Cite as: Altindis M, Alp Mese E. Introduction. In: Altindis M, Alp Mese E, editors. Precision Medicine in Sepsis: From Biomarkers to Bedside. Sakarya: Sakarya
University Press; 2025. p. viii—x.



intelligence—driven diagnostic models. Emphasis is placed on translating high-
quality evidence into clinically actionable insights while identifying unresolved
controversies and research gaps.

Structure of the Book
The book is organized into five thematic sections:
Chapter A (1-4): Basic Concepts and Epidemiological Perspective

Covering sepsis pathophysiology, global burden, diagnostic and therapeutic
gaps, and immune dysregulation.

Chapter B (5-8): Diagnosis, Biomarkers, and Early Warning Systems

Focusing on traditional and next-generation biomarkers, omics technologies,
point-of-care testing, artificial intelligence, and real-time surveillance.

Chapter C (9-12): Monitoring, Stratification, and Treatment Decision Supports

Addressing clinical scoring systems, immune profiling for patient stratification,
precision antimicrobial therapy, antimicrobial stewardship, genetic-based
interventions, and the microbiome—sepsis axis.

Chapter D (13-16): Personalized and Immunomodulatory Approaches

Examining targeted immunomodulation, adjunctive therapies, organ
dysfunction, and endothelial and mitochondrial injury.

Chapter E (17-18): Technology, the Future, and Special Populations

Highlighting wearable biosensors, vulnerable populations, and future
translational and clinical research directions.

Scope and Limitations

This volume emphasizes translational relevance and clinical applicability
across adult and pediatric populations. While it complements existing guidelines,
it does not serve as a prescriptive clinical manual. Rapid technological evolution,
resource variability, and regional healthcare disparities are acknowledged as
inherent limitations.

Target Audience

The book is intended for intensivists, infectious disease specialists,
microbiologists, immunologists, clinical researchers, data scientists, and healthcare
professionals engaged in sepsis care. It also serves as a reference for trainees,
graduate students, and policy-oriented stakeholders.

Multivocality and Interdisciplinary Approach

Recognizing sepsis as a multidimensional disorder, the book adopts a
multivocal and interdisciplinary approach, integrating perspectives from critical



care, microbiology, immunology, genomics, bioinformatics, digital health, and
systems biology. Contributions from international experts enhance conceptual
diversity and translational impact.

Methodological Outlook

Methodologically, the book emphasizes integrative and longitudinal
approaches, including multi-omics profiling, immune phenotyping, machine
learning—based modeling, real-time monitoring, and adaptive clinical trial
designs. These methodologies reflect the shift from static diagnostics to dynamic,
data-driven sepsis management.

Authorial Voice and Motivation

The editorial and authorial voice is intentionally translational, critical,
and future-oriented. The motivation underlying this volume is to challenge
conventional paradigms and promote biologically informed, patient-centered
sepsis care grounded in scientific rigor.

Tone and Style

The tone is scholarly, precise, and clinically engaged, balancing mechanistic
depth with practical relevance. Complex concepts are presented with clarity to
support interdisciplinary readership.

Guiding Questions

* How can biological heterogeneity in sepsis be translated into actionable
clinical stratification?

* Which biomarkers and omics platforms are ready for bedside
implementation?

* How can artificial intelligence enhance early detection and treatment
decisions?

* What role do immune profiling and the microbiome play in personalized
sepsis therapy?

* How can technology reshape the future of sepsis care across diverse
populations?

Framing Sentence

Ultimately, Precision Medicine in Sepsis: From Biomarkers to Bedside seeks
to redefine sepsis not as a uniform syndrome, but as a biologically diverse and
dynamically evolving condition—one that demands personalized, data-driven,
and integrative solutions for meaningful clinical impact.



