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Autonomic dysfunction in multiple sclerosis

Multiple sclerosis (MS) is a demyelinating disorder of the 
central nervous system (CNS) that can result in varied neu-
rological deficits, including motor dysfunction, sensory loss, 
and bladder abnormalities. Additionally, patients report 
significant fatigue. Although reports on the symptoms of 
autonomic dysfunction in patients with MS are increasing, 
the nature of the dysautonomia in MS remains unclear. Two 
recent publications have attempted to address this important 
topic. In an article published in Multiple Sclerosis & Related 
Disorders, Damla et al. [1] measured heart rate variabil-
ity (HRV) in 51 patients recently diagnosed with relaps-
ing–remitting multiple sclerosis (RRMS) and 44 matched 
healthy controls. All patients were evaluated before any 
immunomodulatory therapy was started. Participants had 
echocardiograms as well as 24-h HRV analysis. Those with 
an abnormal echocardiogram were excluded from the study. 
Additionally, all patients had brain and cervical MR imag-
ing. The authors found that patients with RRMS had lower 
HRV values than controls, but there was no relationship 
between the location of the demyelinating lesions and the 
severity of the HRV abnormalities. There was also no rela-
tionship between HRV and MS-specific outcome measures, 
such as the Expanded Disability Status Scale (EDSS) or MS 
Functional Composite scores. Thus, patients with recently 
diagnosed MS appear to have a reduction in HRV without 
any clear relationship to the overall disease burden at the 
time of diagnosis. Therefore, the clinical relevance of these 
findings remains unclear. Moreover, since this was a cross-
sectional study, it is unknown if these HRV abnormalities 

worsen as patients develop further demyelinating plaque 
burden or as they develop a progressive form of MS.

In a different article published in Clinical Neurophysi-
ology, Adamec et  al. [2] analyzed HRV and performed 
standardized autonomic function testing in 40 patients with 
RRMS and 30 patients with progressive multiple sclero-
sis (PMS). Patients with PMS had worse HRV measures 
and a higher sudomotor index (as measured by quantita-
tive sudomotor axon reflex testing, QSART) and Compos-
ite Autonomic Severity Score (CASS) than patients with 
RRMS. Additionally, the duration of disease and the EDSS 
positively correlated with a higher sudomotor index and total 
CASS. The authors concluded that patients with progres-
sive MS have worse autonomic nervous system function, in 
particular sudomotor dysfunction. Given that the QSART 
measures post-ganglionic (i.e., peripheral) sudomotor func-
tion, an obvious question is: how is it possible that a CNS 
disease such as MS results in peripheral nerve dysfunction? 
The answer remains elusive at this time.

These two studies highlight the growing recognition of 
autonomic dysfunction in immune-mediated demyelinating 
disorders such as MS. We do not yet know if the autonomic 
dysfunction is a mere reflection of the underlying CNS dis-
ease affecting the central autonomic network, or if there is 
additional immune-mediated, perhaps peripheral, patho-
physiology [3]. Also, it is not clear if autonomic dysfunc-
tion in these patients is subtle or clinically relevant. Since 
there are many new and relatively effective therapies for MS, 
it is important to know if aggressive treatment to prevent 
disease progression also leads to improvement in autonomic 
symptoms. We hope that future treatment studies of MS will 
include autonomic markers in order to explore this important 
association and to assess responsiveness to treatment. *	 Srikanth Muppidi 
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Is all orthostatic hypotension created equal?

The severity of orthostatic symptoms can vary substan-
tially between patients. Some patients report few or no 
symptoms despite severe orthostatic hypotension (OH), 
whereas other patients report significant orthostatic intol-
erance despite no observable changes in blood pressure 
(BP) or heart rate (HR) during the head-up tilt (HUT). 
While the definition of OH is well established by consen-
sus criteria [4], various subtypes of OH may exist, each of 
which might indicate differences in pathophysiology and 
prognosis. In a recent article published in the Journal of 
Clinical Neurology, Seok et al. [5] retrospectively stud-
ied the patterns of orthostatic BP changes in a cohort of 
patients with OH who had been diagnosed with standard-
ized autonomic testing, including a 10-min HUT test. The 
authors subdivided the patients with confirmed OH into 
the following categories: sustained orthostatic hypotension 
(sOH, defined as a relatively stable systolic BP without 
a decrease or a recovery of ≥ 10 mmHg after decreasing 
≥ 20 mmHg within 3 min of HUT), progressive orthos-
tatic hypotension (pOH, defined as either a continuous BP 
decrease of ≥ 10 mmHg beyond 3 min of HUT or a stable 
BP without a decrease or a recovery of ≥ 10 mmHg during 
the initial 5 min, followed by a decrease of ≥ 15 mmHg 
between 5 and 10  min of HUT), orthostatic hypoten-
sion with partial recovery (OHpr, defined as either an 
incomplete recovery of ≥ 10 mmHg in BP—remaining 
≥ 20 mmHg below baseline—within 5 min of HUT or a 
stable BP without a decrease or recovery of ≥ 10 mmHg 
during the initial 5 min of HUT, followed by a recovery 
of ≥ 15 mmHg between 5 and 10 min of HUT), and tran-
sient orthostatic hypotension (tOH, defined as a recovery 
of ≥ 10 mmHg in BP to a level that no longer satisfies 
the definition of OH—i.e., within 20 mmHg of baseline—
within 5 min of tilting).

Among the 336 patients analyzed, sOH (43%) was the 
most commonly seen pattern, followed by pOH (25.2%), 
tOH (17.9%), and OHpr (13.9%). Most of the patients in 
all categories had neurogenic OH, defined as OH with a 
compensatory increase in HR of < 15 beats per minute. 
Patients with pOH had both the largest decrease in systolic 
BP during HUT and the greatest likelihood of develop-
ing symptoms that resulted in termination of the tilt table 
test. Additionally, patients with sOH had lower heart rate 
variability during deep breathing and a smaller Valsalva 
ratio than patients with pOH, suggestive of more general-
ized/severe cardiovascular autonomic failure. The authors 
postulate that the sOH pattern may be associated with an 
increased risk of cardiovascular morbidity and mortality.

Thirty-two percent of patients had sOH patterns during 
the first 5 min but their BP changed significantly over the 

subsequent 5 min. Those of us who perform HUT in our 
practice should note this, as it may be useful to extend tilt 
beyond 5 min rather than ending the study early, even if 
patients exhibit clear OH within the first 3 min of HUT. 
The limitations of this report include its retrospective 
nature. As a result, comorbidities such as cardiac disease 
were not controlled for, and this may have influenced the 
results. The authors used manual BP measurements and 
not beat-to-beat analysis, so transient OH could not be 
captured. Nonetheless, these differences in OH patterns 
might reflect different underlying pathological mecha-
nisms, and this is a topic that deserves future longitudinal 
studies.

Syncope and presyncope: diagnosis 
or misdiagnosis?

Syncope can be caused by numerous conditions, which 
may be benign (e.g., vasovagal syncope) or deadly (e.g., 
autonomic failure in multiple system atrophy). Often, when 
patients go to the emergency room after a syncopal episode, 
the emergency physician is faced with the task of distin-
guishing these multiple entities with few historical clues 
or objective findings to go by. After acute, life-threatening 
causes have been excluded (e.g., pulmonary embolism, myo-
cardial infarction), many patients are discharged from the 
emergency department without a clear diagnosis. Orthostatic 
BP is typically measured with an arm cuff, which may fail 
to capture a rapid reduction in BP (as occurs in initial OH 
or in vasovagal syncope). In the April issue of the Jour-
nal of Emergency Medicine, van Wijnen et al. [6] utilized 
beat-to-beat plethysmography BP readings to determine the 
frequencies of different orthostatic BP recovery patterns in 
patients presenting to the emergency room with syncope or 
presyncope, and hypothesized that not all BP pathology can 
be captured with the intermittent BP measurements obtained 
using the oscillometric BP arm cuff that is the current stand-
ard of care.

The authors recruited all consecutive adult patients with 
syncope or presyncope older than 18 years who visited the 
emergency room. Patients were excluded if they were not 
able to stand for 5 min or if they were hemodynamically 
unstable. Syncope was defined as a transient loss of con-
sciousness due to transient global cerebral hypoperfusion, 
characterized by a rapid onset, a short duration, and spon-
taneous complete recovery. Presyncope was defined as the 
feeling of almost losing consciousness with similar prodro-
mal symptoms to syncope. BP was measured continuously 
during 5 min of supine rest and continuously during 5 min of 
active standing. Patients were also asked if they experienced 
any symptoms of orthostatic intolerance during standing. 
These BP measurements were not available to the attending 
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at the time of patient discharge from the emergency room, 
and the discharge diagnosis and BP results were reconciled 
after the patient had received the presumptive diagnosis.

Of the 111 patients selected for final analysis, the median 
age was 63 ± 30 years, 51% were male, 69% presented with 
syncope, and 41% with presyncope. Among these 111 
patients, 57% had a normal BP recovery, 7% had initial 
OH, 13% had delayed OH, 19% had classic OH, and 4% 
had vasovagal syncope. Seven out of 45 (16%) patients ini-
tially diagnosed with vasovagal syncope by the attending 
physician actually had classic OH based on continuous BP 
measurement. In patients diagnosed with OH by the attend-
ing physician, 11/18 (61%) had this diagnosis confirmed by 
beat-to-beat BP analysis. Of those patients diagnosed with 
unexplained syncope on discharge, beat-to-beat BP analysis 
revealed delayed OH in 21%, initial OH in 14%, and clas-
sic OH in 6%. The other patients (a noteworthy 41%) had a 
normal BP response.

The limitations of this study include the relatively small 
number of patients and the fact that the beat-to-beat BP 
measurements were not correlated with arm cuff oscillomet-
ric measurements, as different physicians performed either 
on different occasions. Nonetheless, the results are very 
interesting. The discrepancy between the BP results suggests 
that either the cuff BP measurements were not performed 
properly, the emergency room doctor did not interpret the 
arm cuff BP data properly, or beat-to-beat BP readings 
are significantly more accurate. An additional question is 
whether having beat-to-beat BP cuffs in the emergency room 
is cost-effective. An accurate classification of syncope in the 
emergency setting is of crucial importance given that it can 

be quite challenging to relabel the disorder of the patient 
once a diagnosis has been given.
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