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Postural tachycardia syndrome and anxiety:
the head or the heart?

Anxiety in patients with postural tachycardia syndrome

(POTS) is a controversial topic. Most autonomic clinicians

agree that patients with POTS frequently have symptoms

of anxiety or depression, and the prevalence of suicidal

ideation in this population is noteworthy [8]. However,

many of the clinical symptoms of POTS overlap with those

of anxiety, and studies failed to establish causation [9].

Owens and colleagues, in an article published in the

March 2017 issue of Autonomic Neuroscience, add novel

insight to this growing body of literature [7]. They assessed

the prevalence of ‘‘somatic hypervigilance’’ (i.e., the abil-

ity to perceive internal sensations like palpitations, gas-

trointestinal upset, or temperature intolerance) in different

disorders, and how one’s sensitivity to these sensations,

i.e., interoception, may enhance anxiety. The degree to

which a person is sensitive to interoceptive signals has

been linked to emotional experience, and those who are

more sensitive to fluctuations in their body’s internal

feedback system may be more prone to anxiety. In addi-

tion, discrepancies between expected and actual homeo-

static signals may also contribute to anxiety, something the

authors describe as ‘‘interoceptive prediction errors’’. The

authors administered a series of rating scales, including an

anxiety sensitivity index and a body vigilance scale, to 21

patients with POTS, 20 patients with vasovagal syncope

(VVS), 20 patients with essential hyperhidrosis (EH, a

disorder highly associated with anxiety), and 23 age-mat-

ched healthy controls. They asked all subjects to perform a

heartbeat perception test designed to assess interoceptive

sensitivity. This involved silently counting each heartbeat

during a period of pseudorandom duration, at rest and

during periods of supine isometric exercise and supine cold

pressor testing (designed to increase sympathetic activa-

tion). They then compared the patients’ estimates to their

actual EKG-derived heart rate. Body vigilance scores were

increased in all patient groups, with the highest results in

POTS patients. POTS, VVS and EH patients all underes-

timated the number of heartbeats during heartbeat counting

tasks, indicating interoception prediction errors, and

patients with POTS committed greater errors during tests

of sympathetic activation.

These results are in keeping with a previous publication

by Ramesh Khurana in Clinical Autonomic Research [2], in

which the heartbeat perception test was similar patients

with POTS and controls, indicating lack of superior inte-

roceptive ability in POTS, though patients did have greater

ability to discriminate the type of palpitation (thumping,

pounding, racing, etc.) when compared to controls. As in

the study by Owens and colleagues, palpitation severity

was increased on provocative tests of sympathetic activa-

tion, suggesting that palpitations in POTS are mediated by

sympathoexcitatory stimuli, favoring the concept of vis-

ceral hypersensitivity.

These studies on interoception and somatic vigilance

illustrate why autonomic medicine is perfectly poised to

investigate the connections between the mind and the body,

and we look forward to future investigations unveiling the

actual pathophysiology of POTS.
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applied a heartbeat perception test at baseline and during

three physiological stimuli: isometric handgrip test, cold

pressor test, and head-up tilt. They confirmed our finding

that interoceptive accuracy was not superior at baseline or

during sympathetic stimulation. In addition, the authors

assessed the anxiety sensitivity index (ASI), body vigilance

scale (BVS), self-consciousness scale, and childhood

traumatic events scale and discovered that patients with

POTS have higher global BVS and ASI scores, indicating

somatic hypervigilance. Both studies support the concept

that abnormal processing/interpretation of somatic and

external sensations may contribute to POTS’’.

Predicting the future: REM sleep behavior
disorder and neurodegeneration

It is well established that idiopathic REM sleep behavior

disorder (iRBD), or RBD without clinical signs of neu-

rodegenerative disease, is a risk factor of a neurodegener-

ative CNS a-synucleinopathy [Parkinson disease (PD),

dementia with Lewy bodies (DLB), and multiple system

atrophy (MSA)]. It is now apparent that the vast majority of

patients with iRBD will eventually develop PD, DLB or

MSA within their lifetimes [10].

In a study published in the April 18th issue of Neurology

[4], the authors followed 43 patients with video

polysomnography-confirmed iRBD over the course of

4 years. They administered a battery of rating scales

including the Montreal Cognitive Assessment scale

(MoCA) and the Scale for Outcomes in Parkinson Disease-

Autonomic (SCOPA-AUT). All patients underwent olfac-

tory testing with the Sniffin Sticks 16-item test (SS-16) and

all had dopamine transporter single positive emission

computerized tomography (DAT) scans. Patient with iRBD

had a rate of phenoconversion of 10% per year. Patients

with abnormal DAT scans had up to a threefold greater risk

of developing parkinsonism over the 4-year period. Strik-

ingly, the authors found no correlation with anosmia and

phenoconversion, in contrast to other studies. The authors

justify this by explaining that some of the odors in the SS-

16 were culturally unfamiliar to the Chinese patients.

Of interest to autonomic practitioners, the authors found

that the presence of autonomic symptoms was associated

with a higher phenoconversion risk. The autonomic

symptoms reported on the SCOPA-AUT that most corre-

lated with phenoconversion were gastrointestinal symp-

toms, genitourinary symptoms, orthostatic symptoms, and

excessive sweating. In the Natural History Study of the

Synucleinopathies (summarized in a previous issue of

Clinical Autonomic Research [6]), predictors of pheno-

conversion to PD/DLB in those with autonomic failure

included RBD with impaired olfactory function, whereas

predictors of phenoconversion to MSA included RBD with

preserved olfaction [1].

Many patients with iRBD have some degree of auto-

nomic impairment, and many patients with a-synucle-

inopathies and autonomic impairment also have RBD.

There is limited data on the role of objective autonomic

testing as a more sensitive predictor than subjective rating

scales in these patients, and we await the results of larger

studies to help answer these question and help pave the

way for the neuroprotective trials.

A novel sudomotor testing method: will it make
a difference?

Sudomotor testing is an integral part of autonomic testing

to determine pre- or post-ganglionic sudomotor dysfunc-

tion. Most autonomic centers currently perform quantita-

tive sudomotor axonal reflex testing (QSART). Some

centers also offer thermoregulatory sweat testing (TST).

Among the various sudomotor tests that are routinely

available, QSART provides total sweat volume, while

other testing such as silastic imprinting provides a spatial

distribution of sweat production in a defined area.

In April 2017, the Journal of the Peripheral Nervous

System published online the work by Loavenbruck and

colleagues detailing a new method designed to obtain

temporal and spatial sweat production measures, including

total sweat volume, rate of sweat production in individual

sweat glands, and the number of secreting sweat glands per

area [5]. In their technique, sweat production was stimu-

lated by iontophoresis of 0.5% pilocarpine at four sites

(foot, medial calf above the ankle, distal medial thigh and

dorsum of the hand), not entirely different from the typical

sites used with the current QSART protocol. But, here is

the difference: after iontophoresis, sites were dried and

painted with iodine. The researchers then mounted a

camera capable of taking serial images over a 2.25 cm2

area once every second. With the serial images, the total

sweat volume, density of the sweat glands in the chosen

area and the rate of sweat production were calculated. They

assessed sweat volumes in 178 healthy controls at the 4

designated sites and showed that the results of this new

technique follow the same pattern as those in prior QSART

studies in healthy controls. Women tended to have lower

sweat volumes, and distal sites tended to have lower vol-

umes than proximal sites. In addition, they also tested this

method in 20 patients with neuropathy at the distal 2 sites

in the lower limb, and all sweat measures were lower in

patients with neuropathy when compared to healthy

controls.
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This novel testing technique appears to be rigorous and

reliable and the results follow an expected pattern in both

healthy controls and patients. However, it is unlikely that

the authors achieved one of their goals, namely to create a

comprehensive, easy-to-use sweat testing technique. The

technique is like QSART in that it employs chemical ion-

tophoresis followed by a measurement of sweat output. The

novel addition in this protocol seems to be the camera

technology; however, this addition is likely to add longer

processing times to the sweat testing protocol. The authors

do point to an additional feature of recognizing focal areas

of reduced sweat production within the recorded area,

which is currently not available with QSART technology.

It is possible that this technique is more sensitive due to a

greater degree of granular information on sweat gland

distribution and sweat production, and thus may be

employed in research studies to assess small fiber or

peripheral autonomic dysfunction. However, practical

limitations may limit its use in routine clinical practice.

When measuring sudomotor function, finding the balance

between highly accurate but complicated techniques and

bedside fast tests (e.g., the spoon test [3]) remains a sig-

nificant research challenge.
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