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Opinion

Metabolic Biomarkers in Amyotrophic Lateral Sclerosis
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Abstract

Motor neurons begin to deteriorate in people with Amyotrophic Lateral
Sclerosis (ALS), a neurodegenerative condition. However, this
complicated iliness goes beyond the limits of the central nervous system
since metabolic changes are seen at the systemic and cellular levels. The
use of metabolism biomarkers in ALS is still poorly unexplored, despite
the fact that research evaluating the function and effects of metabolic
disturbances in ALS are multiplying quickly. In the context of ALS, we
examine both existing and potential metabolic indicators in this review.
Of those for which data are available, individual markers offer only a
limited amount of knowledge, with the biggest shortcomings being illness
specificity, lack of repeatability, and effectiveness in predicting prognosis.

Given the variety of metabolic markers available, it may be possible to
overcome these restrictions and develop new diagnostic and prognostic
indicators using a panel of metabolic biomarkers that complements other
available biomarkers (such as those from neurophysiology, imaging, as
well as CSF, blood, and urine markers).
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Introduction

Motor neuron degeneration in the brain and spinal cord is the primary
cause of the progressive neurodegenerative disease Amyotrophic Lateral
Sclerosis (ALS). Within two to five years of diagnosis, neuronal input loss
results in gradual paralysis and patient death. Despite the fact that ALS is
a complicated, multi-system disease, it is believed to result from a mix of
genetic predisposition and environmental exposures.Given the complexity
and heterogeneity of ALS, prognosis tracking and diagnosis remain
challenging. Tests to rule out alternative pathological causes of
symptoms are usually followed by diagnostic criteria, which now includes
"watchful waiting," nerve conduction tests, electromyography, and signs
of upper and lower motor neuron involvement .

As a result, scientists have tried to use a variety of biomarkers—
observable biological measures that show the existence or advancement
of a change in bodily status—as a way to diagnose and track the
development of disease.

A terrible condition with an unknown origin is amyotrophic lateral
sclerosis, also known as motor neuron disease in the UK. In this seminar,
we discuss the natural history, clinical characteristics, diagnostic
standards, mimic and variant syndromes, genetic forms, and
epidemiology of the condition.

We go through a number of theories on the disorder's potential origins,
including excitotoxicity and oxidative stress, and we explore potential
disease-modifying therapies from the past and today. Strategies for
managing diseases are provided, ranging from discussing the patient's
condition with them to discussing end-of-life options and palliative care. We
discuss treatment options for the management of the primary symptoms of
amyotrophic lateral sclerosis, such as dysphagia, dysarthria, respiratory
distress, pain, and mental issues, as well as care during the final stage.

Patients with ALS and animal models of the condition both experience
metabolic disturbances, both systemically and cellularly . Clinical studies
have shown a relationship between a poorer outcome and a rise in Resting
Energy Expenditure (REE) and a fall in Body Mass Index (BMI), highlighting the
possibility of metabolic biomarkers as prognostic indicators. Given that
changes in metabolic status often reflect changes in body weight, body
composition, and tissue/cellular metabolic function, anthropometric, tissue,
and cellular alterations in metabolism may serve as significant metabolism
indicators of ALS onset, progression,and/or severity.

Body Measurements Using Anthropometry

Increased risk of ALS is linked to higher premorbid BMI , and the rate of
premorbid BMI reduction predicts ALS risk and survival . A lower BMI or a
drop in BMI after diagnosis is associated with a poorer prognosis , albeit this
correlation is not always seen . Instead, the mortality risk for ALS and BMI
follow a U-shaped curve, with mortality decreasing as BMI rises until levels
that imply premorbid obesity. The danger of death then rises once again.
Changes in body composition as the illness progresses may help to explain
this association's complexity.

Indirect measures of fatness, such as BMI, are frequently utilised. Traditional
anthropometric measurements like Body Mass Index (BMI) and Body
Adiposity Index (BAI) do not always adequately capture changes in fat and/or
Fat Free Mass (FFM) in ALS, though. However, redistribution of adipose tissue
does occur in ALS, and visceral fat is connected with functional status and
survival, Fat Mass (FM) and FFM upon diagnosis are not associated with
survival risk in this respect. Furthermore, a serial analysis of body FM reveals
that rising FM levels are linked to prolonged longevity. While a decline in FFM
acts as a standalone predictive factor for a shorter life expectancy in ALS, we
were unable to locate any studies that documented progressive changes in
muscle mass as a possible sign of disease progression.

In spite of the fact that BMI and BAI are unreliable indicators of body
composition in ALS patients, changes in BMI may provide accurate indicators
of the patient's overall nutritional health and, indirectly, the development of
the illness. ALS patients’ body weight or BMI decreased in the months before
death, and this certainly indicates undernutrition. A drop in body weight and
BMI during the course of the disease is invariably linked to a shorter survival
time, and lower BMI has recently been discovered to be associated with
poorer ALSFRS-R scores . Unsurprisingly, these discoveries have led to the
development of therapies intended to slow down weight loss in ALS while also
serving as indicators of the course of the illness.
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