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1. INTRODUCTION

Critical care syndromes are characterized by a severe
and acute onset of symptoms that often involve organ
dysfunction and are potentially life threatening.! These
syndromes are frequently treated in the intensive care
unit (ICU) and are clustered according to clinical signs
and symptoms. The included syndromes are sepsis,
Acute Respiratory Distress Syndrome (ARDS), and
trauma.! Despite decades worth of clinical trials aimed
at decreasing the high morbidity and mortality rates of
these syndromes, progress has plateaued.? This is due
to the lack of specific classifications in these syndromes
as they are largely classified as clinical symptoms rather
than biological mechanisms. Past transcriptomic studies
identified multiple immune “endotypes” in sepsis, but
these findings are limited in their translational meaning
due to the difference in methods, definitions, and
populations.3

An endotype is a biologically defined subtype of a
critical care syndrome that is characterized by a pattern
of iImmune gene expression, such as an endotype of
asthma being type-2 high asthma.3 SUBSPACE, the
international consortium, aims to advance medicine by
sharing transcriptomic data.! They work to determine
whether these endotypes share biological mechanisms
and if immune dysregulation could be quantified in a
meaningful way to advance precision medicine in clinical
critical care.! This research is essential because it
addresses a major limitation of current critical care
practice in treating biologically heterogeneous patients
as a single group. By defining immune endotypes, future
medicine can better predict outcome and treatment,
leading to a decreased mortality and morbidity.
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2. PRIMARY FINDINGS

Transcriptomic data was used from over 7,000 patients across 37 cohorts to
demonstrate that the previous discovered sepsis endotype is separated into four
consensus molecular endotypes.! The endotype is driven by myeloid and
lymphoid immune dysregulation rather than unrelated immune pathways.! The
framework developed by the researchers, named Human Immune Dysregulation
Evaluation Framework (Hi-DEF), quantifies immune dysfunction continuously
along the myeloid and lymphoid axes.! A high rate of dysregulation in either or
both compartments was associated with disease severity and a 30 day mortality
across sepsis, ARDS, and trauma, and burns.!

Another important factor of immune dysregulation concerns the predicted
differential responses to immunomodulatory therapies. Patients who experienced
lymphoid dysregulation had their survival rates improve when treated with
anakinra or corticosteroids.! This improvement was prevalent in several
randomized and controlled trials and highlights that immune dysregulation is a
key determinant of clinical treatment response.

3. HOW THIS IMPACTS PATIENT CARE

This research provides a framework for future treatment in critical care, not only
in the intensive care unit, but in the hospital setting as a whole. The
one-size-fits-all treatment approach is able to evolve by quantifying
dysregulation at the cellular level. Treatment as a result becomes more precise as
Hi-DEF enables more accurate prediction and helps identify which patients
would benefit the most from specific immunomodulatory therapies.! Ultimately,
specific immunomodulatory therapy will help avoid unnecessary or harmful
treatments and improve outcomes in critical care. The decreased mortality and
morbidity as a result will aid in the continuation of patient specific care.
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