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Multiple sclerosis (MS) is a complex inflammatory autoim-
mune and neurodegenerative disorder affecting individuals
between 20 and 40 years of age, more often women. The
incidence and prevalence of MS are increasing globally,
also in geographic areas that were previously considered
to be low incidence for the disease [1]. Given the cumula-
tive number of patients with MS worldwide and the increas-
ing disease-modifying therapies becoming available, early
diagnosis is key, as early intervention may arrest disease
progression [2].

Several lines of evidence suggest that the pathophysi-
ological processes of MS begin years before the onset of
obvious clinical signs or symptoms, in what it is referred
to as presymptomatic or prodromal MS. Should individuals
with MS in the prodromal phase could be reliably identi-
fied, treatment in this early phase could potentially prevent
further manifestations of the disorder.

The first line of evidence supporting prodromal MS is the
existence of asymptomatic, otherwise healthy individuals
with neuroimaging evidence of CNS demyelination con-
sistent with MS, a condition referred to as radiologically
isolated syndrome (RIS) [3]. Approximately a third of these
asymptomatic individuals will develop clinically definite
MS, within an average time of 5 years.

The second line of evidence is based on studies per-
formed with data obtained from electronic health records
and administrative data claim showing an increase in the
number of physician visits, hospital admissions, and drug
prescriptions in the 5 years before the first demyelinating
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event in subjects who were eventually diagnosed with MS
[4, 5]. Two studies further aimed to identify the symptoms
for which people who will later in life develop MS sought
medical attention in the period up to 14 years before being
diagnosed with MS. In the first study, the authors found that
individuals with MS in the period up to 10 years prior to
first MS symptom, suffer from four groups of symptoms:
autonomic, pain, cognitive/fatigue, and psychiatric symp-
toms. Within the autonomic group, upper gastrointestinal
symptoms (e.g. nausea and vomiting), urinary dysfunction
(e.g. incontinence and retention), and anorectal symptoms
were the most prevalent ones [6]. Another important finding
from this study is that more symptomatic burden was associ-
ated with increased risk for MS, with a 51%, 29%, and 20%
increased risk of MS for each additional symptom at 0-2,
2-5, and 5-10 years before the diagnosis date, respectively
[6].

In another retrospective analysis, in a cohort of patients
with MS, 122 patients had gastrointestinal symptoms on
average 3.7 years before the first clinical manifestation of
MS [7]. In this cohort, 50% of patients had constipation,
29.5% had diarrhea, 17.2% had irritable bowel syndrome,
and 3.3% had fecal incontinence.

Finally, a study which investigated serum neurofilament
light chain (sNfL), a marker of axonal damage, showed that
sNfL levels were significantly higher compared to matched
controls up to 6 years prior to the diagnosis of MS [8]. This
study has provided objective evidence of neuroaxonal degen-
eration several years prior to development of first MS symp-
tom, further characterizing the prodromal MS phase.

Autonomic nervous system abnormalities are being
increasingly recognized as an important aspect of MS
at the clinical, neurophysiological, and molecular level.
Although the evidence is still very preliminary, auto-
nomic dysfunction in patients with MS appears to follow
a distinctive pattern: the disease activity (manifested with
clinical relapses and brain MRI demyelinating activity) is
associated with sympathetic nervous system dysfunction,
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Fig. 1 Presentation of multiple sclerosis, from the prodromal or presymptomatic stage to secondary progressive multiple sclerosis. CIS clinically
isolated syndrome, RRMS relapsing remitting multiple sclerosis, SPMS secondary progressive multiple sclerosis

while the disease progression (manifested by increasing
neurological disability) is associated with parasympathetic
nervous system dysfunction, with highest percentages of
involvement seen in advanced progressive MS [9]. Fur-
thermore, changes in expression of different receptors
responsible for the communication between the auto-
nomic and the immune systems may modulate inflamma-
tory responses and thus have an influence on MS disease
activity or progression [9].

Autonomic dysfunction, namely gastrointestinal, genitou-
rinary, and cardiovascular abnormalities, is a key feature of
the prodromal phase of other neurological disorders, such as
Parkinson disease and other synucleinopathies [6]. Analog
changes appear to occur in patients with MS, with sexual
dysfunction appearing in later stages of disease and among
patients with more advanced disability scores (Fig. 1) [6].

Moreover, autonomic symptoms are present and may also
impact the disease course in MS. A recent study showed that
the presence of autonomic symptoms increases the risk of
a second demyelinating relapse after the diagnosis of clini-
cally isolated syndrome by 2.7-folds [10].

All these pieces of evidence indicate that the autonomic
nervous system might be a key player in prodromal MS
and in the development of clinically established MS. Stud-
ies ascertaining objective neurophysiologic and molecular
markers of autonomic dysfunction in large populations of
patients at risk of MS should confirm this.
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