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Bl Abstract

Background: An impairment of the peripheral nervous
system has been suggested in fibromyalgia (FM). Noninvasive
distal electrochemical skin conductance (ESC) has been
studied little so far when combined with quantitative sensory
testing (QST) in patients with FM.

Methods: This study (clinicaltrials.gov NCT03347669)
included 50 female patients with FM and 50 matched healthy
volunteers (HVs). ESC (measured in microsiemens [uS] with
Sudoscan), as well as psychological, quality of life, sleep, and
social characteristics, were assessed in both groups. In a
subgroup of 24 patients with FM and 24 HVs, QST of cold and
warm detection and pain thresholds and diffuse noxious
inhibitory controls (DNICs) were explored. Statistical analysis
was performed for a 2-sided type | error at 5%.
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Results: Between patients with FM and HVs, ESC values
differed (71.4 + 11.2 pS vs. 74.4 £+ 10.3 uS, respectively;
P =0.003), especially on the dominant hand (P = 0.03),
where more patients with FM had ESC values < 66 uS than
did HVs (P = 0.046). No difference was observed on feet. In
patients with FM, all collected characteristics were impaired
(P < 0.001), DNICs were less functional, detection thresholds
occurred later, and pain thresholds occurred earlier. No
correlation was observed between ESC and DNICs or with any
parameter.

Conclusion: This study shows that the sudomotor function is
significantly impaired in patients with FM, especially on the
dominant hand. This occurs in parallel with adjustments of
detection and pain thresholds in the context of deficient
spinal pain modulation. ESC values combined with QST values
are relevant in the context of patients with FM and need to
be explored further in this nociception-autonomic system
intertwining. W

Key Words: fibromyalgia, small nerve fibers, neuropathy,
sweat glands, Sudoscan

INTRODUCTION

Fibromyalgia (FM) affects 2% to 4% of the population
worldwide, with a female predominance.' It is mainly
characterized by chronic joint and muscle pain, overall
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fatigue, and sleep, psychological, and digestive disor-
ders.? Clinical and quantitative sensory testing (QST)
studies have shown that modulation of pain in FM is
impaired and pain thresholds diminished.>* Among
factors that have been suggested for the pathophysiology
of FM, in a high percentage of patients, an impairment of
the peripheral nervous system with small nerve fiber
alteration, small fiber neuropathy (SEN),>® and dysau-
tonomia has been described. SEN is a generic term for a
selective or predominant impairment of peripheral affer-
ent thinly myelinated (A-delta) and unmyelinated (C)
nerve fibers. However, its diagnosis and features pose a
number of difficulties, including changes in the course of
neuropathy over time, poor knowledge of nonsymmetric
length-dependent SFN, and occurrence in conditions
precisely like FM that do not match the definition of
peripheral neuropathy.” SFN and FM symptoms do
intertwine, since SFN also includes allodynia, hyperes-
thesia, paresthesia, severe fatigue, concentration disor-
ders, burning, and pain sensation.® Another complexity
arises from dysautonomia that has been described in FM,
but autonomic features do not always parallel the somatic
features of the neuropathy,'® and the degree of dysau-
tonomia may vary in patients with FM."" Autonomic
dysfunction could even be the common clustering of FM,
chronic fatigue syndrome, irritable bowel syndrome, and
interstitial cystitis, and underlie their pathogenesis.'* A-
delta and C nerve fibers, involved in painful and thermal
perception, also innervate sweat glands that are linked to
the autonomic nervous system,'> !¢ and sweat gland
innervation could be dysfunctional because of an alter-
ation of these nerve fibers. Such a dysautonomia may be a
detectable abnormality in diabetic SEN,'” familial amy-
loid polyneuropathy, or Fabry’s disease,'>'®*% and has
been studied using an electrophysiological noninvasive
tool (Sudoscan; Impeto Medical, Paris, France) that
measures electrochemical skin conductance (ESC).

The present study aims to explore ESC measurement
using Sudoscan in patients with FM compared to
matched healthy volunteers (HVs) and QST studies,
with the hypothesis of a possible correlation between
them and the presence of sweat gland dysfunction/
dysautonomia in patients with FM.

METHODS
Study Design

This study is a pilot single-site clinical study that
included 50 female patients with FM and 50 HVs. It

was carried out in the Clinical Pharmacology Centre/
CIC Inserm-1405, University Hospital, Clermont-Fer-
rand, France, according to good clinical practice. The
French Research Ethics Committee gave its approval on
October 5, 2017 (ethics committee number
IORG_404310/reference 2017-47-2); this trial is regis-
tered in ClinicalTrials.gov (trial number
NCT03347669). The study took place from November
2017 to September 2018.

Study Population

Patients with FM were included in this study if they
fulfilled the following criteria: were 18 to 65 years old,
met American College of Rheumatology (ACR) 2016
diagnostic criteria, and gave written informed consent.
Every patient with FM was matched for age, gender,
body mass index (BMI), and menopausal status with an
HV, who was concomitantly included. Exclusion crite-
ria were common to both groups and included incom-
patible medical or/and surgery history, carpal tunnel
syndrome, an inability to put hands and feet on
Sudoscan electrodes, breastfeeding women, and child-
bearing women.

Objectives

The primary objective was to compare the sweat gland
function in patients with FM and HVs. The secondary
objectives aimed to compare psychological, quality of
life, sleep, and social criteria.

Endpoints

Primary Endpoint. The primary endpoint was the
difference of ESC values, in patients with FM and
HVs, on hands and feet measured by Sudoscan, a
noninvasive, quantitative, rapid, and reproducible tool
that evaluates sweat gland function.'®'%?*%3 This
device is based on an electrochemical reaction between
steel electrodes and chloride ions.'” Sudoscan measure-
ments were carried out twice, at Ty and Ty + 30 min-
utes (T39), to ensure reproducibility of the test.

Secondary Endpoints. FM diagnosis and pain status —
FM diagnosis was evaluated using the ACR 2016
criteria,” the Fibromyalgia Impact Questionnaire
(FIQ; average FM > 50, severe FM > 70),>° and the
Fibromyalgia Rapid Screening Tool (FIRST; a patient
suffering from FM has a FIRST score > 5).2° Pain was
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assessed using a numerical pain rating scale (NPRS)
ranging from 0 to 10 (0 = no pain and 10 = the worst
pain possible) and the Brief Pain Inventory (BPI),%” a
questionnaire composed of 9 items that characterize
pain compared to its intensity and psychosocial reper-
cussions. The patient rates each question on a scale from
0 to 10. For one question, the patient has to mark the
painful areas on a body diagram.

Questionnaires — Quality of life was assessed using the
12-Item Short Form Survey (SF-12),%® a multipurpose
short form survey with 12 questions. It was developed to
provide a shorter, yet valid, alternative to the SF-36.%’
Anxiety and depression were assessed using the Hospital
Anxiety and Depression Scale (HADS)?® and the Beck
Depression Inventory (BDI).*" The HADS is a validated
self-questionnaire composed of 14 items completed by
the patient, divided into 2 subscales: 7 of the items relate
to anxiety and 7 relate to depression. Each item is rated
from 0 to 3, for a total possible score of 21 on each
subscale. Four anxiety/depression classes have been
defined: 0 to 7 = normal, 8 to 10 = moderate, 11 to
21 = severe. The BDI, a validated self-questionnaire, is
composed of 13 items. Each item consists of 4 sentences
corresponding to 4 degrees of increasing intensity of a
symptom, scored from 0 to 3. The global score is
obtained by adding the scores of the 13 items. The score
may vary from 0 to 39. Four classes have been defined: 0
to 4 = no depression; 4 to 7 = slight depression; 8 to 15 =
moderate depression; and 16 and more = severe depres-
sion.

Quality of sleep was assessed using the Pittsburgh
Sleep Quality Index (PSQI).>* It is a questionnaire
composed of 19 items assessing 7 domains: subjective
sleep quality, sleep latency, sleep duration, habitual
sleep efficiency, sleep disturbances, use of sleep medica-
tion, and daytime dysfunction. Each domain is scored
from O to 3. The global score is a sum of the 7 domains
and varies from 0 to 21. Severity of fatigue was
evaluated using the Fatigue Severity Scale (FSS),>® a 9-
item self-questionnaire to identify fatigue intensity. Each
score varies from 1 to 7 for each question, a low value
representing a low intensity.

Catastrophizing was assessed using the Pain Catas-
trophizing Scale (PCS),** a 13-item questionnaire
allowing the patient to describe thoughts and emotions
during pain. The patient indicates to what extent she
has these thoughts or emotions when she feels pain by
assigning a score between 0 (not at all) and 4 (all the
time) to each item. The final score is the sum of the

scores for each question. Social vulnerability is assessed
by a French questionnaire, Evaluation de la Précarité et
des Inégalités de Santé dans les Centres d’Examens
de Santé (EPICES).>> This questionnaire is composed
of 11 binary questions indicating precariousness and
health inequalities, which are scored from 0 to 100.
A patient is socially vulnerable if the EPICES
score > 30.2.

Psychophysics testing — Twenty-four of 50 patients with
FM and 24 HVs underwent QST and an investigation of
the functionality of diffuse noxious inhibitory controls
(DNICs) by conditioned pain modulation (CPM).*
During these tests, pain was evaluated using an NPRS of
0 to 10.

QST studies included thermal detection and thermal
pain thresholds: cold detection thresholds (CDTs) and
warm detection thresholds (WDTs) and cold pain
thresholds (CPTs) and warm pain thresholds (WPTs).
The advanced thermal stimulator (ATS) thermode
(30 x 30 mm; Medoc Ltd, Ramat Yishai, Israel) con-
nected to the Pathway-Medoc (Medoc Ltd) is applied to
the volar side of the patient’s dominant forearm. From
the baseline value of 32°C, the Pathway-Medoc delivers
an adjustable temperature peak (in cold and heat,
depending on a regular slope of 1°C) and is controlled
by rapid feedback. This device is used to evaluate the
detection (when the individual begins to feel the thermal
change) and pain threshold (when the individual begins
to feel pain) to heat and cold by calculating the mean of
3 measures.

CPM was performed as described in previous publi-
cations.>>® The ATS thermode is applied to the volar
side of the dominant forearm. The Pathway-Medoc
delivers stimulation at the predetermined pain thresh-
olds for a period of 30 seconds and the subject rates her
pain. The subject then puts the nondominant hand in a
water bath at 46.5°C for a period of 60 seconds. After
having dried her hand, the patient undergoes a similar
sequence of stimuli lasting 30 seconds for pain evalua-
tion. The aim of this test is to trigger the stimulation of
pain descending pathways. If these pathways are func-
tional, the second series of stimuli will be less painful
than the first one because of the inhibitory effect on pain
stimuli. It is the reverse if these pathways are not
functional.>® The amplitude of the CPM is determined
by calculating the difference between the NPRS scores
before and after immersion of the hand: a diminution of
pain after the stimulus accompanies a good functioning
of the DNICs.
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Statistical Methods

Considering the number of subjects, it is estimated that
30% to 50% of patients with FM may have an SFN.'*37
Thus, a sample of 50 patients should provide a margin of
error of 5% to 6% of the 95% confidence interval (CI)
for the prevalence of SFN. This number would make it
possible to demonstrate a difference in terms of SFN
between 50 patients with FM and 50 HVs on the order
of 30% (1% vs. 30%) for a risk of error of first bilateral
species of 5% and a power of >90%.

Statistical analysis was performed using STATA
software (version 13; StataCorp, College Station, TX,
U.S.A.) for a 2-sided type I error at 5%. Continuous data
were described as mean + standard deviation or median
[interquartile range] according to the statistical distri-
bution. The assumption of normality was assessed using
the Shapiro-Wilk test. ESC (on hands and feet) was first
treated as a continuous parameter. ESC was then
dichotomized according to the statistical distribution
and to the clinical relevance. More precisely, a threshold
was determined according to the first quartile, separat-
ing the 25% lowest values of ESC from the others. The
comparisons concerning the primary endpoint (ESC
value) were conducted using random-effects models,
taking into account between-participant and within-
participant variability (as random effects) and evaluat-
ing the following fixed effects: the group (FM/controls),
the time (To/T30), and, when appropriate, the dominant
side (yes/no, for hand). The interactions between
covariates were studied. For the other comparisons
(without repeated data for the same subject), Student’s #-
test or the Mann-Whitney test was applied to compare
the FM and control groups for continuous outcomes,
whereas the chi-squared test or Fisher’s exact test was
carried out for categorical variables. Finally, the rela-
tionships between the quantitative variables were stud-
ied using correlation coefficients (Pearson or Spearman,
according to the statistical distribution). Sidak’s type I
error correction was applied to take into account the
multiple comparisons. Results were significantly differ-
ent if P < 0.05.

RESULTS
Baseline Characteristics

Fifty right-handed female patients with FM and 50 HVs
were included and matched by age, gender, BMI, hand
predominance, and menopausal status (Table 1). ACR

criteria were positive for all patients with FM (Wide-
spread Pain Index mean score of 11.8 4 3.5; Symptom
Severity Scale mean score of 5.9 &+ 1.5). The FIRST
mean score was 5.2 £+ 1.0; the FIQ mean score was
56.3 4+ 17.4. HVs were more professionally active than
patients with FM (P < 0.01). The mean duration of FM
was 12 + 3 years. The mean NPRS score was
6.1 + 2.0. BPI scores highlighted different types of pain
and its impact on several domains: the mean score for
the most severe pain was 7.5 + 1.6, and that for the
lowest pain was 3.6 + 1.9; mean scores for the discom-
fort of pain on sleep and mood were 6.8 + 2.7 and
5.3 £ 2.7, respectively.

Electrochemical Conductance Values

ESC values on feet and hands were not significantly
different at T, and T39. Hand ESC values differed
significantly between patients with FM and HVs
(71.4 &£ 11.2 pS vs. 74.4 + 10.3 pS, mean difference
—3.12 uS; 95% CI [-5.18, —1.06]; P = 0.003). ESC
values were lower on the dominant right hand (effect
size 2.36; 95% CI [0.297; 4.42]; P = 0.03). A lower
conductance (ESC < 66 uS) was observed in more
patients with FM (# = 14/50, 28%) than in HVs (n =
6/50, 12%; P = 0.046) on the dominant hand. No
difference was observed on the feet between patients
with FM and HVs.

Psychological, Quality of Life, Sleep, and Social
Characteristics

All collected characteristics were impaired in patients
with FM compared to HVs (Table 2). Patients with FM

were more depressive (HADS depression scores

Table 1. Demographic Data of Patients With Fibromyal-
gia vs. Healthy Volunteers

Patients Volunteers P

(n = 50) (n = 50) Value
Age, years (mean =+ SD) 51+9 51+ 10 0.84
BMI, kg/m? (mean =+ SD) 27.2 £53 26.8 + 4.8 0.06
Currently employed, n (%) 32 (64) 44 (88) 0.005
Hand performance All right- All right-

handed handed
Menopause/non-menopause 26/24 25/25 0.89
(n)

Pain (mean NPRS score + SD) 6.1 + 2.0
Duration of disease, years 12 +£3

(mean =+ SD)

BMI, body mass index; NPRS, numerical pain rating scale; SD, standard deviation.
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7.5 £ 39 vs. 2.9 £ 2.9, P <0.001; BDI global scores
9.3 +£52 vs. 29440, P<0.001) and anxious
(HADS anxiety scores 11.5 + 3.8 vs. 6.3 £+ 3.0,
P < 0.001) than HV patients, respectively. The SF-12
physical composite score was lower in patients with FM
than in HVs (36.1 + 5.4 vs. 48.0 & 3.5, respectively;
P < 0.001; Table 3), reflecting an impaired quality of
life. Sleep disorders were significantly more pronounced
in patients with FM compared to HVs (PSQI global
11.4 £ 44 vs. 4.5+ 2.7, respectively;
P < 0.001), and fatigue was more severe (FSS global
scores 5.2 + 1.2vs. 2.4 £+ 1.2, respectively; P < 0.001).
PCS global scores and subscores were higher for patients
with FM (25.3 4+ 10.8) than for HVs (12.0 + 10.3;
P < 0.001). Patients with FM were more socially
vulnerable than HVs (EPICES mean scores
38.2 + 17.3 vs. 28.8 £ 16.2, respectively; P < 0.01).

SCores

Psychophysics Testing

As shown in Figure 1, QST on the dominant side
demonstrated that detection thresholds occurred at later
temperatures and pain thresholds at earlier temperatures
in patients with FM compared with HVs. CDTs were
lower in patients with FM than in HVs (29.9 + 0.7°C
vs. 31.0 + 0.6°C, respectively; P < 0.001), whereas
WDT temperatures were higher in patients with FM
than in HVs (34.8 + 0.7°C vs. 33.6 + 0.6°C, respec-
tively; P < 0.001). For pain thresholds, CPTs were at a
higher temperature in patients with FM than in HVs
(24.7 £ 2.0°C  vs.  18.4 + 3.2°C,  respectively;
P < 0.001) and WPTs at a lower temperature in patients
with FM than in HVs (40.1 & 2.8°C vs. 43.0 & 3.9°C,
respectively; P < 0.001).

CPM testing showed that DNICs were not functional
in patients with FM compared to HVs (NPRS delta:
—0.3 £ 1.9 vs. —6.0 &+ 1.9, respectively; P = 0.001).
Only 6 of 24 patients with FM displayed slightly

functioning DNICs (diminution of 2 + 1 on the NPRS),
19 patients had no change, and 8 patients were more
facilitatory (increase of 2 &+ 1 on the NPRS), while all
HVs had functioning DNICs (=5 =+ 1.5 on the NPRS).
No correlation was observed between ESC and CPM
(r = 0.17, P = 0.63) or with any measured parameter (r
ranging from —0.18 to +0.20, and all with P > 0.05),
including severity of pain (r = —0.12, P = 0.40) and
duration of disease (r = —0.11, P = 0.45).

Concomitant Medication

Patients with FM did not interrupt their usual medica-
tions during the study. In the FM group, 5 patients
(10%) had no treatment, 18 patients (36%) took non-
opioid analgesics, 17 patients (34%) took weak opioid
analgesics, 15 patients (30%) took antidepressants, and
2 patients (4%) took anticonvulsants. Forty patients
with FM (80%) received more than 2 drugs for chronic
pain.

DISCUSSION

This pilot study shows for the first time that the
sudomotor function on the hands of female patients
with FM is significantly diminished compared to that of
HVs and that the cursors of detection and pain are
slightly changed in patients with FM. The difference
between ESC values between the groups (71.4 + 11.2
uS for patients with FM vs. 74.4 + 10.3 uS for HVs),
although statistically significant, was small, and the
clinical pertinence needs to be explored, especially with
electromyography. Sudomotor function change may be
indicative of SFN or may be isolated, since no gold
standard for the diagnosis of SFN has been described so
far. A degeneration of terminals of small nerve fibers
often characterizes SFN and autonomic sweat gland
dysfunction, but consequences have been studied more

Table 2. Psychological Characteristics of Patients With Fibromyalgia vs. Healthy Volunteers

Patients (n = 50) Volunteers (n = 50) PValue
HADS anxiety score (mean + SD) 11.5 + 3.8 6.3 + 3.0 <0.001
HADS anxiety score > 7, n (%) 46 (92) 15 (30) <0.001
HADS depression score (mean =+ SD) 7.5+ 3.9 29+ 29 <0.001
HADS depression score > 7, n (%) 24 (48) 2 (4) <0.001
BDI global score (mean =+ SD) 9.3+ 5.2 29+ 4.0 <0.001
PCS rumination score (mean + SD) 8.4 + 3.8 544+ 1.3 <0.001
PCS exaggeration score (mean =+ SD) 46 +2.8 24+ 27 <0.001
PCS impuissance score (mean + SD) 12.3 + 6.0 4.2 4+ 4.1 <0.001
PCS global score (mean + SD) 25.3 + 10.8 12.0 + 10.3 <0.001

BDI, Beck Depression Inventory; HADS, Hospital Anxiety and Depression Scale; PCS, Pain Catastrophizing Scale; SD, standard deviation.
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Table 3. Quality of Life, Sleep, and Social Characteristics of Patients With Fibromyalgia vs. Healthy Volunteers

Patients (n = 50) Volunteers (n = 50) P Value
SF-12 physical composite score (mean + SD) 36.1 + 5.4 48.0 + 3.5 <0.001
SF-12 mental composite score (mean + SD) 41.1 + 6.7 433 + 5.3 0.07
PSQI global score (mean + SD) 114 £ 44 45 + 2.7 <0.001
FSS global score (mean + SD) 52+ 1.2 24 +1.2 <0.001
Precarity and health inequalities (EPICES) score (mean =+ SD) 38.2 + 17.3 28.8 + 16.2 0.008
Precarity and health inequalities (EPICES), n (%) 28 (56) 16 (32) 0.02

EPICES, Evaluation de la Précarité et des Inégalités de Santé dans les Centres d’Examens de Santé; FSS, Fatigue Severity Scale; PCS, Pain Catastrophizing Scale; PSQI, Pittsburgh Sleep
Quality Index; SD, standard deviation; SF-12, 12-Item Short Form Survey.

CPT cDT WDT WPT

le A ~ —A ——

HV FM FM HV HV M FM HV
h 4 \ 4 v v e v

o — |

18.413.2 24.7£2.0 29.9+0.7 31.0+0.6 33.6%0.6 34.8+0.7 40.1+2.8

43.0+3.9 °C

Figure 1. Cold and warm detection thresholds and cold and warm pain thresholds in patients with fibromyalgia and healthy volunteers.
Blue and red colors represent cold and warm temperatures, respectively. CDT, cold detection thresholds; CPT, cold pain thresholds; FM,
patients with fibromyalgia; HV, healthy volunteers; WDT, warm detection thresholds; WPT, warm pain thresholds.

in symmetry length-dependent neuropathies as in dia-
betes than in a diffuse pathology as in FM. It is
interesting to note that ESC values are much lower in
these studies than the values observed in our study,
<40 uS indicating severe dysfunction and >60 uS indi-
cating normal functioning.'”*%* Lower ESC values
have been shown to be significantly associated with
increasing neuropathic symptoms, and patients with
ESC values of <40 uS were more than 4 times as likely as
patients with ESC values of >40 uS to have 2 or more
abnormal cardiac autonomic neuropathy test out-
comes.'? It has also been shown that FM is accompanied
by autonomic dysfunction*' and displays high ESC
reactivity to stress, suggesting unique psychophysiolog-
ical features for this pathology, as described in the
literature.** Our study confirms the findings of publica-
tions that focused on ESC** or QST*® alone and
combined these 2 approaches.

In our study, QST vyielded interesting information,
confirming that thermal detection and pain thresholds
are modified in FM.>** The interesting new additional
finding is that the cursors of detection and pain are
slightly changed in FM. First, a delayed thermal detec-
tion is observed in patients with FM compared to HVs
for cold and hot stimuli, suggesting an impairment of
superficial discriminative thermal receptors and/or fibers
that convey temperature. Second, an earlier perception
of painful stimuli suggests a specificity of acute noxious

heat-sensing mediation in FM, as acute pain represents a
crucial alarm signal to protect from injury. A-delta and
C sensory nerve fibers that innervate the skin fire earlier,
underlining the possibility of peripheral sensitization
and receptor activation in FM. A recent study has shown
the importance of a trio of TRP receptors (TRPM3,
TRPV1, and TRPA1) that are functionally redundant
TRP channels, representing a fault-tolerant mechanism
to avoid burn injury.** Little is known about these
receptors in FM, but preclinical and clinical studies have
shown that certain TRPV haplotypes contribute to the
symptoms of FM.***® QST findings in FM reveal an
alarm system to thermal insults that is amplified and
prioritized compared to discriminative information.
Although no correlation could be shown between QST
and ESC, the impairment of ESC in FM reinforces the
impaired transmission of thermal perception and of
sweat gland function. As recommended, it would be
necessary to complete our ESC and QST findings with
questionnaires, like the Composite Autonomic Symp-
tom Score-31 (COMPASS-31)*” and 1 additional test,
like the quantitative sudomotor axon reflex test, which
assesses the postganglionic sympathetic cholinergic
sudomotor function in the extremities, or skin biopsy,”
so that a diagnosis of SEN could be proposed in our FM
sample.*®

As described previously,*® DNICs are very poorly
functioning in patients with FM, some patients even
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displaying facilitation of pain. This dysfunction of
DNICs has been described as a cause or a consequence
of the pathology. These pathways originate in the
brainstem and periaqueductal gray matter and are
involved in DNICs that are part of a central pain
modulatory system relying on spinal and supraspinal
mechanisms. Our data do not show any correlation
between ESC values and the functionality of DNICs; this
may suggest that modulation of the perception/auto-
nomic system is left to rely on modulation at the
periphery or upstream of the periaqueductal gray
matter, via the insula and brain areas.

Another finding of our study is that ESC values in
patients with FM were significantly diminished on the
dominant hand, suggesting a nonsymmetrical severity of
autonomic dysfunction, considering that no clinical sign
or symptom of carpal tunnel syndrome was noted in the
patients at inclusion. The insula is well known to encode
both the intensity and the laterality***° of painful and
nonpainful thermal stimuli. A lateralization in auto-
nomic dysfunction has also been shown in pathological
conditions like ischemic stroke and is usually contralat-
eral. The same lateralization of autonomic function with
opposite effects on sympathovagal balance has been
reported in the literature, suggesting that, beyond the
controlling network, the cortical modulation of the
autonomic nervous system is asymmetric.’' The insular
cortex plays a crucial role in the central autonomic
network, as hemispheric lateralization in autonomic
activity is mediated by the right-sided insular cortex.’*
The altered resting state connectivity between the insula
and other brain regions known to participate in pain
perception/modulation may be associated with the
experience of chronic pain in patients with FM.>?
Likewise, somatosensory S1 functional connectivity is
altered by sustained pain and associated with clinical/
autonomic dysfunction in patients with FM.’* These
observations lead us to suggest that ESC values observed
in the hands might have a central component in several
brain regions. A larger alteration on the dominant side
(right in the study) has not been described so far in the
literature but may be a consequence of a globally
lateralized impairment in FM, as patients had no signs
or symptoms of any carpal tunnel syndrome or other
distal abnormality.

This study also underlines how FM affects all
parameters of psychological, quality of life, sleep, and
social domains and makes these patients particularly
vulnerable in everyday life. However, no correlation of
psychophysics results could be shown with any

parameters, including duration of disease, anxio-depres-
sive state, or other comorbidities.

A few limitations exist in this study; namely, concomi-
tant skin biopsy could have yielded additional informa-
tion on the presence of SFN, and the fact that less than a
third of patients had a modified skin conduction. QST isa
good instrument to evaluate small fiber functionality, but
ithasasubjective component. A larger number of patients
with a subtyping of patients with FM could also be an
interesting development for future studies.

CONCLUSION

Collective data obtained in this study show that the
sudomotor function measured by ESC in patients with
FM is significantly diminished on the dominant hand.
This impairment parallels the changes of thermal
detection and pain thresholds in the context of absent
spinal pain modulation by DNICs. It appears then as a
local peripheral phenomenon with a lateralization on
the dominant side of the body and/or a central modu-
lation of the autonomic system at hemispheric or insula
levels bypassing the DNICs. ESC values combined with
QST values are relevant in the context of patients with
FM and need to be explored further in this complex
nociception-autonomic system intertwining.
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