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Abstract

Introduction: Chronic heavy alcohol use is known to cause neurological complica-

tions such as peripheral neuropathy. Concerning the pathophysiology, few sural

nerve and skin biopsy studies showed that small fibers might be selectively vulnera-

ble to degeneration in alcohol-related peripheral neuropathy. Pain has rarely been

properly evaluated in this pathology. The present study aims at assessing pain inten-

sity, potential neuropathic characteristics as well as the functionality of both small

and large nerve sensitive fibers.

Methods: In this observational study, 27 consecutive adult patients, hospitalized for

alcohol withdrawal and 13 healthy controls were recruited. All the participants under-

went a quantitative sensory testing (QST) according to the standardized protocol of

the German Research Network Neuropathic Pain, a neurological examination and

filled standardized questionnaires assessing alcohol consumption and dependence as

well as pain characteristics and psychological comorbidities.

Results: Nearly half of the patients (13/27) reported pain. Yet, pain intensity was

weak, leading to a low interference with daily life, and its characteristics did not sup-

port a neuropathic component. A functional impairment of small nerve fibers was fre-

quently described, with thermal hypoesthesia observed in 52% of patients. Patients

with a higher alcohol consumption over the last 2 years showed a greater impairment

of small fiber function.

Discussion: Patients report pain but it is however unlikely to be caused by peripheral

neuropathy given the non-length-dependent distribution and the absence of neuro-

pathic pain features. Chronic pain in AUD deserves to be better evaluated and man-

aged as it represents an opportunity to improve long-term clinical outcomes,

potentially participating to relapse prevention.
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1 | INTRODUCTION

Chronic heavy alcohol use is known to cause neurological complica-

tions such as central nervous system degeneration and peripheral

neuropathy.1 Lettsom first described hypoesthesia and paralysis asso-

ciated with alcohol intake mostly in the lower limbs in 1787.2 The

pathogenesis of alcohol-related peripheral neuropathy is debated and

is likely to be multifactorial, including a direct toxicity of alcohol or

impurities in alcoholic beverages, nutritional and vitamin deficiency

(especially thiamine and B12), hepatic cirrhosis, and altered glucose

metabolism.3–6 A systematic review estimated a pooled prevalence of

peripheral neuropathy of 44.2% (CI 35.9%–53%) in patients suffering

from alcohol use disorder (AUD) based on history and examination

and of 46.3% (CI 35.7%–57.3%) based on nerve conduction studies.7

Pain has rarely been evaluated in alcohol-related peripheral

(either small or large fiber) neuropathy. In fact, a large systematic

review and meta-analysis underlined that only 5/87 studies on

alcohol-related peripheral neuropathy reported on pain outcomes.7

The five studies reporting on pain allow to calculate a pooled esti-

mated prevalence of pain in alcohol-related peripheral neuropathy of

42% (CI 29%–56%, n = 325). Of note that these studies considered

pain as a dichotomous factor (present or absent), hence failing to

report further details on pain intensity, characteristics, functional

impact and associated behavior. A neuropathic origin of pain is there-

fore not established in alcohol-related peripheral neuropathy.

Alcohol-related peripheral neuropathy involves large and small

nerve fibers but relative damage of large vs small fibers varies

between studies.4,8 Sural nerve biopsies showed that small fibers

might be selectively vulnerable to degeneration in alcohol-related

peripheral neuropathy.4,5,8 Furthermore, skin biopsy analyses revealed

a reduced epidermal nerve fiber density in heavy alcohol drinkers

compared to controls. This reduction was observed in absence of clin-

ical manifestations of neuropathy, suggesting an underestimation of

small fiber neuropathy (SFN) in AUD.9 Only one study has analyzed

the respective prevalence of large fiber neuropathy and small nerve

fiber function using both nerve conduction studies and sensory

threshold. The authors described, in a sample of 98 AUD patients, an

exclusive small fiber loss of function (decrease thermal threshold) in

12.2%, an exclusive large fiber involvement in 20.4%, and both large

and small fiber impairment in 25.5%.5 Yet, the thermal abnormalities

were determined in comparison to their own normative data from a

control group, not further described. To date, there is no complete

description of sensory profiles of patients suffering from AUD using

the validated and standardized German Research Network on Neuro-

pathic Pain (DFNS) QST protocol and their published normative data.

The present study aim was to assess pain intensity, potential neuro-

pathic characteristics as well as any functional impact in patients with

AUD undergoing withdrawal treatment. We also characterized the

somatosensory profile using the DFNS QST protocol assessing function-

ality of small and large nerve sensitive fibers. A potential link between

alcohol consumption, sensory profiles and reported pain was evaluated.

2 | METHODS

2.1 | Subjects

This observational monocentric cohort study, initiated by the Lau-

sanne University Hospital pain center, was approved by the local

ethics committee (CER-VD 2018-01138). Twenty-seven consecutive

adult patients, hospitalized for alcohol withdrawal in the addiction

Department were recruited during two periods: November 2018–

January 2019 and October 2019–December 2019 (Figure 1). Patients

were included at least 5 days after their voluntary admission in detoxi-

fication unit. All patients were considered, independently of their daily

amount of alcohol intake. Exclusion criteria were other substance use

disorders (except tobacco and cannabis) and a known condition possi-

bly causing neuropathy (diabetes mellitus, HIV, cancer, thyroid dys-

function, nerve entrapment). All patients underwent a quantitative

sensory testing (QST), a neurological examination and filled standard-

ized questionnaires. An age and gender-matched healthy control

group (N = 13) was prospectively recruited following completion of

patient inclusion to undergo QST in the same experimental conditions

as the patients (CERVD 2020-02259). Exclusion criteria for healthy

F IGURE 1 Flowchart illustrating the selection
of study subjects.
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controls were alcohol use disorder in addition to the same criteria as

for patients.

2.2 | Alcohol consumption and dependence
assessment

The alcohol dependence scale (ADS) was used to assess severity of

alcohol dependence based on 25 items evaluating three factors: loss

of behavioral control and heavy drinking; obsessive-compulsive drink-

ing style; psychoperceptual and psychophysical withdrawal.10

The Lifetime Drinking History questionnaire (LDH) provided quan-

titative data on patterns of alcohol consumption.11 This structured

interview traced patient's alcohol consumption from the age of first

regular drinking to the present within each major life phase. It assessed

frequency of drinking, typical and maximum quantity consumed per

occasion, types of beverage, style of drinking. The total lifetime dose of

ethanol (TLDE) expressed in kg of ethanol/kg of body weight, alcohol

use disorder duration defined as the number of years corresponding to

the sum of alcohol intake periods were calculated. Since there was no

minimal alcohol consumption defined in the inclusion criteria, the mean

amount of alcohol intake over the two last years was calculated based

on this questionnaire, in order to reflect recent alcohol consumption.

2.3 | Pain and psychological co-morbidities

Pain intensity and interference with daily life were assessed with the

brief pain inventory (BPI).12 Psychological comorbidities were evaluated

using the hospital anxiety and depression scale (HADS),13 pain coping

through the pain catastrophizing scale (PCS)14 and fear of movement

through the TAMPA scale of kinesiophobia (TSK).15 Quality of life was

assessed through the World Health Organization Quality of Life Bref

questionnaire, with raw scores converted into transformed domains

scores ranging from 0 to 100 for physical health, psychological domain,

social relationships, and environment (WHO-QOL, 1998).

2.4 | Neurological examination and questionnaires

The neurological examination, performed by a physician specialized in

pain medicine, assessed walking on 6 parameters (speed, amplitude and

regularity of gait, orientation, turn around, automatic arms swing, walk-

ing on a line), standing on 4 parameters (Romberg test eyes opened,

eyes closed, finger-to-ground distance, posture), muscular strength on

6 parameters (Mingazzini and Barré test on lower limb, pronator drift

test, upper limbs assessment (hand squeeze, finger abduction and

adduction, elbow flexion and extension, arm internal/external rotation

and abduction/adduction), lower limbs assessment (monopodal knee

flexion, walking on heels and toes, knee/hip/foot extension and flex-

ion), muscle tone), reflexes on 7 parameters (5 tendon reflexes

(brachio-radialis, triceps, biceps, patellar, Achilles), plantar and abdomi-

nal reflexes), motor coordination on 2 parameters (finger-to-nose and

heel-to-shin testing), tactile and proprioceptive sensitivity on 6 parame-

ters (touch, position of the great toe, blind thumb grip, vibration sense

wrist/ankle/toe, prick, cold) and cranial nerves on 10 parameters

(voluntary and pursuit eye movement, pupillary reflexe, convergence

reflexe, facial sensitivity, masseter contraction, facial motricity, swallow-

ing/hoarseness, shoulder shrug/turn head to side against resistance,

tongue movement). Clinical signs of neuropathy were assessed using

the Neuropathy disability score (NDS)16,17 and neuropathic symptoms

using the « Douleur Neuropathique 4 ».18 The Small Fiber Neuropathy

and Symptoms Inventory Questionnaire (SFN-SIQ) was collected.19

The 13-items of this self-assessment tool investigate the two clinical

presentations of small fiber neuropathy, that is, autonomic symptoms

(changes in sweating pattern, diarrhea, constipation, urinary tract prob-

lems such as hesitancy and incontinence, dry eyes, dry mouth, orthos-

tatism, palpitations, hot flushes) and sensory symptoms (sensitive leg

skin, burning feet, sheet intolerance, and nocturnal restless legs). Each

item is scored on a 4-point Likert scale (0-never present; 1-sometimes,

2-often, and 3-always present). The SFN-SIQ score is the sum of each

item. There is no formally validated cut-off for this scale.

2.5 | Quantitative sensory testing

Quantitative sensory testing (QST) was performed according to the

standardized protocol of the German Research Network Neuropathic

Pain (DFNS)20 by one experimenter (A.F.) on one hand and 1 foot,

choosing the most affected side from patient's history.

The QST parameters were acquired in the following order: cold

detection threshold (CDT), warm detection threshold (WDT), ability to

detect temperature changes (thermal sensory limen, TSL), the number

of paradoxical heat sensations during TSL (PHS), cold pain threshold

(CPT), heat pain threshold (HPT) assessed using TSA II Peltier thermode

(Medoc, Israel). Mechanical detection threshold (MDT) was assessed

using Von Frey filaments, mechanical pain threshold (pin/prick thresh-

olds, MPT) and mechanical pain sensitivity (MPS) were assessed using

pinpricks, dynamic mechanical allodynia (DMA) using a brush, cotton

wool and a Q-tip, wind-up ratio represents the pain summation to

repetitive pinprick stimuli (WUR), pressure pain threshold (PPT) was

assessed using a calibrated algometer (Wagner Instruments, USA), and

vibration detection threshold (VDT) using a tuning fork.

After a log transformation of the raw data to follow a normal distri-

bution, a z-score sensory profile was calculated using the formula:

z-score = (value of the patient—mean value of published controls)/

standard deviation of published controls). Negative z-scores indicate

loss of function, and positive z-scores indicate a gain of function. For

individual clinical assessment, each patient's QST values were com-

pared with the corresponding age and gender reference values from

the literature.21 In addition to individual assessments, group

comparisons were performed between AUD patients and an age- and

gender- matched control group, locally recruited and tested in the same

experimental conditions. This internal control was added to ensure the

observed differences from the published controls could be attributed to

patients' specificities and not differences in experimental setting.

FERNANDEZ ET AL. 3
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2.6 | Statistics

All the analyses were performed using SPSS Statistics 27 (IBM, Germany).

For individual patients' QST analysis, Z scores above 1.96 (gain of func-

tion) or below �1.96 (loss of function) were considered as abnormal

based on the DFNS methodology.21 The t-test were performed to com-

pare normally distributed z-scores between patients and the local control

group for each modality. Bonferroni corrections for multiple comparisons

were applied. Pearson correlations were calculated between BPI scores,

thermal detection threshold and the total lifetime dose of ethanol (TLDE).

Differences between patients with and without thermal hypoesthesia

were evaluated by Chi-squares for gender and nutritional status and by t-

test for TLDE and the mean daily intake over the last 2 years.

3 | RESULTS

3.1 | Demographic data and symptoms description

The patient demographic data are detailed in Table 1. All patients dis-

played clinical alcohol dependence according to ADS with signs of loss

of behavioral control, obsessive-compulsive drinking style and with-

drawal at different intensities: 5 patients with low dependence

(ADS ≤ 13), 12 patients with intermediate dependence (14 ≤

NDS ≤ 21) and 10 patients with substantial dependence (22 ≤ NDS

≤ 30). The mean declared consumption was 10 drinks per day, 19 days

per month, since 30 years with an important variability in the daily

intake ranging from 3.5 to 39.3 daily drinks on average over the total

period of consumption and from 2 to 56 drinks over the last 2 years.

Mood and quality of life were altered (Table 1).

Pain was reported by 48% of the patients, yet with a very low

mean pain intensity (1.0/10). Ten patients (37%) reported pain

<3/10 and 3 patients (11%) reported pain comprised between

3 and 5/10. Pain interference with daily life was very low for most

patients (mean 0.7/10) with 17 patients reporting no interference

at all (63%) (Figure 2). Three patients reached clinical cut-off for

pain catastrophizing and 15 for kinesiophobia (Figure 2). The dura-

tion of pain was variable: less than 3 months for 4 patients (15%),

to 3 to 6 months for 3 patients (11%) and more than 3 years

(6 patients, 22%). Among the 13 patients reporting pain, 50% com-

plained from low back pain, 33% from pain in the extremities

(hands or feet), 25% in the legs (including knees) and 17% in the

cervical area/spine.

3.2 | Neurological examination

Eight patients (30%) had a fully normal neurological examination,

19 patients displayed abnormalities in their neurological exam (70%,

see details in Table 2). The most frequent findings were areflexia and

sensory loss. The Neuropathy Disability Scale (NDS) clinical examina-

tion revealed that 67% of patients had a no symptoms of neuropathy

(NDS ≤ 2), 26% were considered having a mild neuropathy

(3 ≤ NDS ≤ 5) and 7% a moderate neuropathy (NDS ≥ 6). According

to the DN4 neuropathic pain detection tool, 18 patients had no symp-

toms of neuropathic pain (67%), 7 reported between 1 and 3 compati-

ble manifestations (26%), and only 2 patients (7%) reached the clinical

cut-off of 4 manifestations. The mean score for the small fiber detec-

tion tool SFN-SIQ was low (M = 3.4/39, SD = 4.1, no validated

cut-off).

TABLE 1 Description of the patient population: demographic data and scores of alcohol consumption, psychological health, and quality
of life.

N = 27 Mean SD % Above clinical cut-off

Demographic 21 ♂ (78%), 6 ♀ (22%) Age (year) 47.1 10.5 -

BMI 25.6 4.8 4% (<19), 55% (>25)

Nutrition score (abnormal if ≥3) 2.4 2.0 62.9%

UPA (% Smokers) 19.7 16.6 97.5%

Alcohol consumption Alcohol dependence Scale (ADS cut-off ≥9) 18.8 5.3 100%

Nb years of regular consumption 30.0 10.4 -

Nb day/month 19.0 6.5 -

Nb drinks/day 10.0 7.6 -

TLDE(kg ethanol/kg) 11.3 10.5 -

Daily alcohol consumption last 2 years(g) 193.4 158.8 -

Mood disorder

and quality of life

HADS Anxiety(% ≥8) 9.22 4.5 62.9%

HADS depression (% ≥8) 4.7 3.7 18.5%

QOL physical health 60.5 13.2 -

QOL psychological 62.1 16.8 -

QOL social relationships 56.3 18.6 -

QOL environment 59 14.2 -

Abbreviations: HADS, hospital anxiety and depression scale; TLDE: total lifetime dose of ethanol; QOL: quality of life.

4 FERNANDEZ ET AL.
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3.3 | Quantitative sensory testing

The individual sensory profiles of patients are represented in

Figure 3A,B. Sensory loss of function of small fibers (i.e. any decrease

in thermal detection: CDT, WDT or TSL on either hand or foot) was

observed in 14/27 patients (52%) when compared to published nor-

mative data.21 To provide more details: 19% of all patients displayed

thermal hypoesthesia on the hand for cold, 26% for warm and a 19%

a hypodetection of temperature changes. Thermal hypoesthesia was

less frequent for the foot (4% for cold and warm and 7% for tempera-

ture change). When compared to local age/gender matched controls,

patients had a significant decrease in light touch detection (MDT) on

the hand (Figure 3, panel C and D) and no significant differences in

sensory profile for the foot.

3.4 | Categorization of patients based on
correlates of small and large fiber function

Based on the Neuropathy Disability Scale as a measure of large fibers

alterations and on the presence of thermal hypoesthesia upon QST to

determine small fiber alterations, 33% had exclusively small fiber impair-

ment, 15% exclusively large fibers impairment and 19% both large and

small fiber impairment, 33% of patients had a fully normal profile.

F IGURE 2 Pain characteristics
and pain related scores. (A) Brief Pain
Inventory with the intensity and
interference sub-scales; (B) Pain
catastrophizing scale; (C) Tampa
scale of kinesiophobia. Each circle
represents a patient suffering from
AUD. The dotted line represents the
clinical cut-off. Error bars represent

standard deviations.

TABLE 2 Summary of the neurological examination findings in the 19 patients with at least one abnormal test.

Patient n� Walking/6 Standing/4 Strength/6 Reflexes/7 Coordin./2 Sensitivity/6 Cranial n./10 Total

8 0 0 0 1 0 0 0 1

18 0 0 0 0 0 1 0 1

24 0 0 0 1 0 0 0 1

11 0 0 0 2 0 0 0 2

16 0 0 0 0 1 1 0 2

17 0 0 0 2 0 0 0 2

21 0 0 0 2 0 0 0 2

3 1 0 0 0 1 1 0 3

5 1 0 0 0 0 2 0 3

6 0 0 0 1 0 2 0 3

9 0 0 0 3 0 0 0 3

10 0 0 0 2 0 1 0 3

23 1 0 0 1 0 1 0 3

25 0 0 0 3 0 0 0 3

4 0 0 0 4 0 0 0 4

26 0 0 0 2 1 1 0 4

7 1 0 0 5 0 0 0 6

27 1 0 0 3 0 1 1 6

14 0 1 2 3 2 2 0 10

Note: The patients (ID in first column) are organized in the ascending order of abnormal tests (total N of abnormal tests, last column). The number of

abnormal results is presented for each domain in a separate column: walking on 6 parameters (speed, amplitude, orientation, turn around, automatic arms

swing, walking on a line), standing on 4 parameters (Romberg test eyes opened, eyes closed, finger-to-ground distance, posture, muscular strength (6

parameters), reflexes (7 parameters), motor coordination (2 parameters), sensitivity (tactile and proprioceptive, 6 parameters), cranial nerves (10

parameters) with a color gradient from green (=normal) to dark orange (=4 or more abnormal tests).
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3.5 | Correlations between alcohol consumption,
pain and sensory profile

There were no significant correlations between BPI pain scores, ther-

mal detection thresholds and TLDE. There were no significant

differences in alcohol consumption, dependence or sensory profile

between patients reporting pain or not.

Patients with thermal hypoesthesia during QST (i.e., with signs of

small nerve fibers loss of function) were compared to those without

(Figure 4), showing no significant difference in terms of age, gender nor

F IGURE 3 Quantitative Sensory Testing profiles assessed on the most affected hand (A, C) and foot (B, D). Patients' individual results are
presented on the upper panels (A, B). Z-score beyond 1.96 (in the yellow band) correspond to a sensory gain of function and below �1.96 (in the
blue band) to a loss of function, in comparison to published normative data. The distribution between gain, loss or normal sensory function are
presented for each 7modality in the tables below panels A and B. Group comparison between patients and the local controls group are presented
in the lower panels (C, D). Cold detection threshold (CDT), warm detection threshold (WDT), thermal sensory limen (TSL), cold pain threshold
(CPT), heat pain threshold (HPT), pressure pain threshold (PPT), mechanical pain threshold (MPT), mechanical pain sensitivity (MPS), wind-up ratio
(WUR), mechanical detection threshold (MDT), vibration detection threshold (VDT).

F IGURE 4 Comparison of potential contributors to alcohol-related peripheral neuropathy between patients with (blue) and without (grey)
thermal hypoesthesia upon QST reflecting a loss of function of small nerve fibers. This figure depicts the data of gender, nutritional status, total
lifetime dose of ethanol (panel A) and mean daily intake over the last 2 years (panel B). *p < .05.

6 FERNANDEZ ET AL.
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nutritional status. Patients with thermal hypoesthesia did not report a

larger life-time alcohol consumption (TLDE) (t(25) = 0.1, p = .9)

(Figure 4A), however they reported a significantly higher mean daily

intake of ethanol over the last 2 years (mean = 9 more daily drinks) than

patients without thermal hypoesthesia (t(25) = 2.2, p = .04) (Figure 4B).

4 | DISCUSSION

This cross-sectional study of 27 consecutive patients suffering from

alcohol use disorders undergoing withdrawal treatment revealed that

half of the patients reported pain. Yet pain intensity was weak, leading

to a low interference with daily life, and the characteristics did not

support a neuropathic component in all but two patients. This study is

the first report of a functional impairment of small nerve fibers using

standardized quantitative sensory testing performed according to the

DFNS protocol in AUD patients with thermal hypoesthesia observed

in 52% of the patients.

In studies focusing on alcohol-related peripheral neuropathies,

pain prevalence varies between 28% and 75% with a pooled preva-

lence of 42% (CI 29%–56%, n = 325).7 Yet most of the studies in this

AUD population considered pain as a dichotomous factor (present or

absent) without any further information about pain duration, intensity

or characteristics.22

To our knowledge, only one American study described pain

severity and characteristics in N = 451 treatment-seeking AUD

patients.23 They described that 58% of the patients reported recur-

rent pain (at least 1 day per week). This ratio is comparable with

the one observed in our sample (52%), yet higher than in the gen-

eral population (20%).24,25 Furthermore, among AUD patients

experiencing pain, the mean pain intensity was 5/10 with 58% of

the patients reporting back pain, 35% neck pain and 34% head-

aches.23 In our cohort, the mean intensity was lower (2.1/10) but

back pain was also a predominant presentation, as is the case in

the general population.26

Surprisingly, the proportion of patients with neuropathic pain

characteristics was low (7% in our cohort). This rate contrasts with

what is often introduced in research articles, with pain being pre-

sented as the main symptom of alcohol related-peripheral neuropa-

thy.27 This low proportion of neuropathic pain in our sample could be

due to the selection process of patients. In our study, we included

consecutive patients suffering from AUD, regardless of the presence

of pain or neuropathic symptoms as well as their level of alcohol con-

sumption. We could hypothesize that painful neuropathy is a more

severe form, presenting at a later stage of disease or in a subset of

patients. We found no information in the literature linking the severity

of an alcohol-related neuropathy (intensity of symptoms, distal or

proximal alterations, number of clinical signs) to the presence of pain

nor to an eventual functional impact. In our study, there were no dif-

ferences in sensory profiles and scores of neuropathy between

patients reporting pain or not. In a large cohort (N = 350) of mixed

etiology polyneuropathies,28 QST profiles did not significantly differ

between a group with and without pain. Nevertheless, in diabetic

peripheral neuropathy, the presence and the intensity of neuropathic

pain is associated with a greater severity of the neuropathy.29,30 A

potential link between alcohol-related neuropathy and the severity of

neuropathic pain deserve further investigations with multiple investi-

gation techniques in large samples of patients with more pain

symptoms.

Bidirectional associations between AUD and chronic pain in gen-

eral have been reported.31 The present study focused on chronic pain

secondary to alcohol exposure in AUD patients. However, many

patients use alcohol to alleviate pre-existing or concomitant chronic

pain.32,33 Nevertheless, alcohol consumption in this context can

induce adverse consequences such as increased pain sensitivity31,34,35

hence reinforcing this vicious circle. Because pain can be a significant

risk factor for drinking relapses, it could prevent alcohol detoxification

treatments and recovery,36 there is an urgent need to better identify

and manage pain (neuropathic or not) in these patients.23,37 An inte-

grated treatment incorporating both pain management and relapse

prevention was shown to be effective in a small sample of patients

with concurrent chronic pain and AUD.38

The quantitative sensory testing (QST) revealed a sensory loss of

function of small fibers (i.e., any decrease in thermal detection) in 52%

of AUD patients while prior work5 reported abnormal thermal detec-

tion only in 38%. These authors used a different QST methodology

and compared patient's thresholds to their own control group. When

compared to our local control group, no significant differences were

revealed, potentially due to the small sample size. Hence, we focus

our conclusion on the individual data. To our knowledge, we present

the first report of functional assessment in AUD using the DFNS pro-

tocol20 and the published reference values [21]. QST as a method of

SFN detection has been previously examined in a mixed sample

of 149 patients with a sensitivity of 85.1% and specificity of 80.8%

when using both limit and level methods. Yet only foot thermal

parameters were considered and the sensitivity/specificity of QST for

other body locations still need to be established. Hence, in our study,

we provided a descriptive analysis of the sensory profile, performed

on both hand and foot and therefore these results must be inter-

preted with caution since there is no intention to diagnose SFN. QST

as a psychophysical test is inherently subjective with some bias in the

comparison to the normative data and therefore a combination with a

clinical evaluation and an objective measure of intraepidermal nerve

fiber density is recommended for the diagnosis.39–41 Clinically, the

biopsy is recommended for symptomatic patients. Hence, ethically,

such an invasive procedure was not justified in our observational

study.

Skin or nerve biopsies studies looking at small nerve fibers

reported a decreased density in AUD compared to controls but did

not report on the percentage of patients presenting such a decrease

nor the impact on small fiber function.8,9,42

The symptom-based detection scores (both autonomic and

sensory) for small fiber neuropathy was low in our cohort using the

SFN-SIQ. Even if there is no standard clinical cut-off, a value of 5 had

a sensitivity of 80% and a specificity of 81.8% to detect symptoms

in patients with either SFN or mixed fibers damage (N = 55).43
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Using that cut-off, only 8 patients (30%) had significant symptoms of

small fiber neuropathy.

Based on the NDS, 33% of patients tested in our study displayed

sign of large fiber peripheral neuropathy. In a meta-analysis of the

prevalence of large fiber peripheral neuropathy in AUD, using history

and clinical examination, the pooled estimate was 44% (CI 36%–53%;

n = 2590) (Julian et al., 2019). This rate was even higher when the

diagnosis of peripheral neuropathy was based on nerve conduction

studies (46%; CI 36%–57%; n = 1596), suggesting a large number of

silent cases. Differences in prevalence of large fiber neuropathy

between samples could be explained by a selection bias. Since we did

not set a minimal daily alcohol intake in our study contrary to several

others,4,44 the median consumption was lower (136 g/per day) with

10 patients in our sample (37%) not reaching a frequently used inclu-

sion cut-off of 100 g per day.

As with SFN, asymptomatic presentations are frequent for large

fiber peripheral neuropathy. None of our patients spontaneously com-

plained of neuropathic symptoms, as previously reported in another

study where 85% of mild neuropathy, 60% or moderate and 33% of

severe polyneuropathy were asymptomatic.6

A selective small fiber functional impairment without large fiber

implication has been described in 33% of our patients. Nevertheless,

this rate could be overestimated since asymptomatic large fiber

impairment was not considered, in absence of nerve conduction

study. A prior study reported 12% of selective small fiber impairment,5

whereas other research reported both small and large fiber loss with

variable predominance4,8,9,42,45; A study using sural nerve biopsies

found that patients with a shorter history of AUD disease had predomi-

nantly small fiber loss compared to those with a longer disease duration

who had more large fiber involvement.8 In our cohort, there was no dif-

ference in disease duration nor in age between patients with an exclu-

sive small fiber impairment and those with large fiber impairment, not

providing further support to this interesting hypothesis. A longitudinal

study assessing both small and large fibers across time would provide

more valuable information on a potential temporal evolution from small

fiber to large fiber neuropathy in AUD.

While there is evidence for peripheral neuropathy specifically associ-

ated with thiamine deficiency, most studies in alcoholic neuropathy do

not report correlations with markers of nutritional status.8,46 Available

data suggest that the pathophysiology of thiamine-deficiency-related

and alcoholism-related neuropathy are different.4,27 In our study, the lack

of difference between patients according to their nutritional status did

not support this nutritional deficit hypothesis either, although, given the

size of our sample, this needs to be interpreted with caution.

Concerning a direct toxic effect, several studies reported a link

between alcohol consumption (disease duration, alcohol intake, drink-

ing pattern) and incidence of neuropathy.7 The most frequently

reported risk factor is TLDE44,46–50 with an inverse correlation

between TLDE and sural nerve amplitude.6 In our study, TLDE was

not correlated with neuropathy severity (neither NDS nor thermal

thresholds) as reported also in other prior studies.5,51 Several hypoth-

eses could explain these inconsistent results. First, there is no stan-

dard to define alcohol related peripheral neuropathy with some

research relying on nerve conduction studies, others on nerve biop-

sies and/or clinical assessment. Moreover, as already mentioned most

of the studies set a minimal intake of 8 daily drinks (or 100 g of etha-

nol) during 2 years for patient inclusion or simply reported such an

intake in their population. The fact that 37% of our patients would

not have reached this threshold could explain this lack of correlation

in our cohort.

However, we observed that patients with impaired small fiber

function reported a higher daily intake (twice the dose in mean) over

the last 2 years compared to patients without hypoesthesia, suggest-

ing an impact of the recent dose of alcohol intake on small fibers

function.

Alcohol-related signs of neuropathy are common and mostly

asymptomatic in patients with alcohol use disorders. Patients with a

higher alcohol consumption over the last 2 years showed a greater

impairment of small fiber function. We found a high prevalence of

pain of any origin, but it is however unlikely to be caused by periph-

eral neuropathy given the non-length-dependent distribution and the

absence of neuropathic pain features.

Chronic pain in AUD therefore deserves to be better evaluated

and managed as it represents a potential opportunity to improve long-

term clinical outcomes, potentially participating to relapse prevention.

Small fiber neuropathy in AUD is still under-investigated, therefore

warranting future studies.

ACKNOWLEDGEMENT

Open access funding provided by Universite de Lausanne.

CONFLICT OF INTEREST STATEMENT

The authors declare no conflicts of interest.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are openly available in

Zenodo at https://zenodo.org/record/7783973, reference number

10.5281/zenodo.7783973.

ORCID

Aurore Fernandez https://orcid.org/0000-0001-9780-5152

REFERENCE

1. McIntosh C, Chick J. Alcohol and the nervous system. J Neurol Neuro-

surg Psychiatry. 2004;75:iii16-iii21.

2. Mawdsley C, Mayer RF. Nerve conduction in alcoholic polyneuropa-

thy. Brain. 1965;88(2):335-356.

3. Mellion M, Gilchrist JM, de la Monte S. Alcohol-related peripheral neu-

ropathy: nutritional, toxic, or both? Muscle Nerve. 2011;43(3):309-316.

4. Koike H, Iijima M, Sugiura M, et al. Alcoholic neuropathy is clinico-

pathologically distinct from thiamine-deficiency neuropathy. Ann Neu-

rol. 2003;54(1):19-29.

5. Zambelis T, Karandreas N, Tzavellas E, Kokotis P, Liappas J. Large and

small fiber neuropathy in chronic alcohol-dependent subjects.

J Peripher Nerv Syst. 2005;10(4):375-381.

6. Vittadini G, Buonocore M, Colli G, Terzi M, Fonte R, Biscaldi G. Alco-

holic polyneuropathy: a clinical and epidemiological study. Alcohol

Alcohol. 2001;36(5):393-400.

8 FERNANDEZ ET AL.

 15298027, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jns.12578 by B

cu L
ausanne, W

iley O
nline L

ibrary on [18/08/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

https://zenodo.org/record/7783973
https://orcid.org/0000-0001-9780-5152
https://orcid.org/0000-0001-9780-5152


7. Julian T, Glascow N, Syeed R, Zis P. Alcohol-related peripheral neu-

ropathy: a systematic review and meta-analysis. J Neurol. 2019;

266(12):2907-2919.

8. Koike H, Mori K, Misu K, et al. Painful alcoholic polyneuropathy with

predominant small-fiber loss and normal thiamine status. Neurology.

2001;56(12):1727-1732.

9. Mellion ML, Silbermann E, Gilchrist JM, Machan JT, Leggio L, de la

Monte S. Small-fiber degeneration in alcohol-related peripheral neu-

ropathy. Alcohol Clin Exp Res. 2014;38(7):1965-1972.

10. Doyle SR, Donovan DM. A validation study of the alcohol depen-

dence scale. J Stud Alcohol Drugs. 2009;70(5):689-699.

11. Skinner HA, Sheu WJ. Reliability of alcohol use indices. The lifetime

drinking history and the MAST. J Stud Alcohol. 1982;43(11):1157-

1170.

12. Tan G, Jensen MP, Thornby JI, Shanti BF. Validation of the brief

pain inventory for chronic nonmalignant pain. J Pain. 2004;5(2):

133-137.

13. Zigmond AS, Snaith RP. The hospital anxiety and depression scale.

Acta Psychiatr Scand. 1983;67(6):361-370.

14. Sullivan MJL, Bishop SR, Pivik J. The pain catastrophizing scale: devel-

opment and validation. Psychol Assess. 1995;7(4):524-532.

15. Miller RP, Kori SH, Todd DD. The tampa scale: a measure of kiniso-

phobia. Clin J Pain. 1991;7(1):51.

16. Dyck PJ, Litchy WJ, Lehman KA, Hokanson JL, Low PA, O'Brien PC.

Variables influencing neuropathic endpoints: the Rochester diabetic

neuropathy study of healthy subjects. Neurology. 1995;45(6):1115-

1121.

17. Abbott CA, Carrington AL, Ashe H, et al. The north-west diabetes

foot care study: incidence of, and risk factors for, new diabetic foot

ulceration in a community-based patient cohort. Diabet Med. 2002;

19(5):377-384.

18. Bouhassira D, Attal N, Alchaar H, et al. Comparison of pain syn-

dromes associated with nervous or somatic lesions and development

of a new neuropathic pain diagnostic questionnaire (DN4). Pain.

2005;114(1–2):29-36.
19. Bakkers M, Faber CG, Hoeijmakers JGJ, Lauria G, Merkies ISJ. Small

fibers, large impact: quality of life in small-fiber neuropathy. Muscle

Nerve. 2014;49(3):329-336.

20. Rolke R, Baron R, Maier C, et al. Quantitative sensory testing in the

German research network on neuropathic pain (DFNS): standardized

protocol and reference values. Pain. 2006;123(3):231-243.

21. Magerl W, Krumova EK, Baron R, Tölle T, Treede RD, Maier C. Refer-

ence data for quantitative sensory testing (QST): refined stratification

for age and a novel method for statistical comparison of group data.

Pain. 2010;151(3):598-605.

22. Zale EL, Maisto SA, Ditre JW. Interrelations between pain and alco-

hol: an integrative review. Clin Psychol Rev. 2015;37:57-71.

23. Boissoneault J, Lewis B, Nixon SJ. Characterizing chronic pain and

alcohol use trajectory among treatment-seeking alcoholics. Alcohol.

2019;75:47-54.

24. Breivik H, Collett B, Ventafridda V, Cohen R, Gallacher D. Survey of

chronic pain in Europe: prevalence, impact on daily life, and treat-

ment. Eur J Pain. 2006;10(4):287-333.

25. Yong RJ, Mullins PM, Bhattacharyya N. Prevalence of chronic pain

among adults in the United States. Pain. 2022;163(2):e328-e332.

26. Mills SEE, Nicolson KP, Smith BH. Chronic pain: a review of its epide-

miology and associated factors in population-based studies. Br J

Anaesth. 2019;123(2):e273-e283.

27. Chopra K, Tiwari V. Alcoholic neuropathy: possible mechanisms and

future treatment possibilities. Br J Clin Pharmacol. 2012;73(3):

348-362.

28. Uceyler N, Vollert J, Broll B, et al. Sensory profiles and skin innerva-

tion of patients with painful and painless neuropathies. Pain. 2018;

159(9):1867-1876.

29. Raputova J, Srotova I, Vlckova E, et al. Sensory phenotype and risk

factors for painful diabetic neuropathy: a cross-sectional observa-

tional study. Pain. 2017;158(12):2340-2353.

30. Themistocleous AC, Ramirez JD, Shillo PR, et al. The pain in neuropa-

thy study (PiNS): a cross-sectional observational study determining

the somatosensory phenotype of painful and painless diabetic neu-

ropathy. Pain. 2016;157(5):1132-1145.

31. Apkarian AV, Neugebauer V, Koob G, et al. Neural mechanisms of

pain and alcohol dependence. Pharmacol Biochem Behav. 2013;112:

34-41.

32. Woodrow KM, Eltherington LG. Feeling no pain: alcohol as an analge-

sic. Pain. 1988;32(2):159-163.

33. Trafton JA, Oliva EM, Horst DA, Minkel JD, Humphreys K. Treatment

needs associated with pain in substance use disorder patients: impli-

cations for concurrent treatment. Drug Alcohol Depend. 2004;73(1):

23-31.

34. Maleki N, Tahaney K, Thompson BL, Oscar-Berman M. At the inter-

section of alcohol use disorder and chronic pain. Neuropsychology.

2019;33(6):795-807.

35. Cucinello-Ragland JA, Edwards S. Neurobiological aspects of pain in

the context of alcohol use disorder. Int Rev Neurobiol. 2021;157:1-29.

36. Witkiewitz K, Vowles KE, McCallion E, Frohe T, Kirouac M,

Maisto SA. Pain as a predictor of heavy drinking and any drinking

lapses in the COMBINE study and the UK alcohol treatment trial.

Addiction. 2015;110(8):1262-1271.

37. Sheu R, Lussier D, Rosenblum A, et al. Prevalence and characteristics

of chronic pain in patients admitted to an outpatient drug and alcohol

treatment program. Pain Med. 2008;9(7):911-917.

38. Currie SR, Hodgins DC, Crabtree A, Jacobi J, Armstrong S. Outcome

from integrated pain management treatment for recovering substance

abusers. J Pain. 2003;4(2):91-100.

39. Terkelsen AJ, Karlsson P, Lauria G, Freeman R, Finnerup NB,

Jensen TS. The diagnostic challenge of small fibre neuropathy: clinical

presentations, evaluations, and causes. Lancet Neurol. 2017;16(11):

934-944.

40. Devigili G, Rinaldo S, Lombardi R, et al. Diagnostic criteria for small

fibre neuropathy in clinical practice and research. Brain. 2019;

142(12):3728-3736.

41. Devigili G, Cazzato D, Lauria G. Clinical diagnosis and management of

small fiber neuropathy: an update on best practice. Expert Rev Neu-

rother. 2020;20(9):967-980.

42. Hamel J, Logigian EL. Acute nutritional axonal neuropathy. Muscle

Nerve. 2018;57(1):33-39.

43. Sun B, Li Y, Liu L, et al. SFN-SIQ, SFNSL and skin biopsy of 55 cases

with small fibre involvement. Int J Neurosci. 2018;128(5):442-448.

44. Ammendola A, Tata MR, Aurilio C, et al. Peripheral neuropathy in

chronic alcoholism: a retrospective cross-sectional study in 76 sub-

jects. Alcohol Alcohol. 2001;36(3):271-275.

45. Tackmann W, Ullerich D, Lehmann HJ. Transmission of frequent

impulse series in sensory nerves of patients with alcoholic polyneuro-

pathy. Eur Neurol. 1974;12(5–6):317-330.
46. Ammendola A, Gemini D, Iannaccone S, et al. Gender and peripheral

neuropathy in chronic alcoholism: a clinical-electroneurographic

study. Alcohol Alcohol. 2000;35(4):368-371.

47. Wetterling T, Veltrup C, Driessen M, John U. Drinking pattern and

alcohol-related medical disorders. Alcohol Alcohol. 1999;34(3):

330-336.

48. Pessione F, Gerchstein JL, Rueff B. Parental history of alcoholism: a

risk factor for alcohol-related peripheral neuropathies. Alcohol Alcohol.

1995;30(6):749-754.

49. Monforte R, Estruch R, Valls-Solé J, Nicolás J, Villalta J, Urbano-

Marquez A. Autonomic and peripheral neuropathies in patients with

chronic alcoholism. A dose-related toxic effect of alcohol. Arch Neurol.

1995;52(1):45-51.

FERNANDEZ ET AL. 9

 15298027, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jns.12578 by B

cu L
ausanne, W

iley O
nline L

ibrary on [18/08/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



50. Estruch R, Nicolás JM, Villegas E, Junqué A, Urbano-Márquez A.

Relationship between ethanol-related diseases and nutritional

status in chronically alcoholic men. Alcohol Alcohol. 1993;28(5):

543-550.

51. Meldgaard B, Andersen K, Ahlgren P, Danielsen UT, Sørensen H.

Peripheral neuropathy, cerebral atrophy, and intellectual

impairment in chronic alcoholics. Acta Neurol Scand. 1984;70(5):

336-344.

How to cite this article: Fernandez A, Graf G, Lasserre A, et al.

Somatosensory profiling of patients undergoing alcohol

withdrawal: Do neuropathic pain and sensory loss represent a

problem? J Peripher Nerv Syst. 2023;1‐10. doi:10.1111/jns.

12578

10 FERNANDEZ ET AL.

 15298027, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jns.12578 by B

cu L
ausanne, W

iley O
nline L

ibrary on [18/08/2023]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense

info:doi/10.1111/jns.12578
info:doi/10.1111/jns.12578

	Somatosensory profiling of patients undergoing alcohol withdrawal: Do neuropathic pain and sensory loss represent a problem?
	1  INTRODUCTION
	2  METHODS
	2.1  Subjects
	2.2  Alcohol consumption and dependence assessment
	2.3  Pain and psychological co-morbidities
	2.4  Neurological examination and questionnaires
	2.5  Quantitative sensory testing
	2.6  Statistics

	3  RESULTS
	3.1  Demographic data and symptoms description
	3.2  Neurological examination
	3.3  Quantitative sensory testing
	3.4  Categorization of patients based on correlates of small and large fiber function
	3.5  Correlations between alcohol consumption, pain and sensory profile

	4  DISCUSSION
	ACKNOWLEDGEMENT
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	REFERENCE


