
 

 

 

The Pain Dynamics of Small Fiber Neuropathy

Citation for published version (APA):

Brouwer, B. A., van Kuijk, S. M. J., Bouwhuis, A., Faber, C. G., van Kleef, M., Merkies, I. S. J., &
Hoeijmakers, J. G. J. (2019). The Pain Dynamics of Small Fiber Neuropathy. The Journal of Pain, 20(6),
655-663. https://doi.org/10.1016/j.jpain.2018.11.009

Document status and date:
Published: 01/06/2019

DOI:
10.1016/j.jpain.2018.11.009

Document Version:
Publisher's PDF, also known as Version of record

Document license:
Taverne

Please check the document version of this publication:

• A submitted manuscript is the version of the article upon submission and before peer-review. There can
be important differences between the submitted version and the official published version of record.
People interested in the research are advised to contact the author for the final version of the publication,
or visit the DOI to the publisher's website.
• The final author version and the galley proof are versions of the publication after peer review.
• The final published version features the final layout of the paper including the volume, issue and page
numbers.
Link to publication

General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these
rights.

• Users may download and print one copy of any publication from the public portal for the purpose of private study or research.
• You may not further distribute the material or use it for any profit-making activity or commercial gain
• You may freely distribute the URL identifying the publication in the public portal.

If the publication is distributed under the terms of Article 25fa of the Dutch Copyright Act, indicated by the “Taverne” license above,
please follow below link for the End User Agreement:
www.umlib.nl/taverne-license

Take down policy
If you believe that this document breaches copyright please contact us at:

repository@maastrichtuniversity.nl

providing details and we will investigate your claim.

Download date: 22 May. 2023

https://doi.org/10.1016/j.jpain.2018.11.009
https://doi.org/10.1016/j.jpain.2018.11.009
https://cris.maastrichtuniversity.nl/en/publications/ae41681e-5cd9-4e3a-bfb0-e6f0735de7eb


ARTICLE IN PRESS
The Journal of Pain, Vol 00, No 00 (), 2018: pp 1−9

Available online at www.jpain.org and www.sciencedirect.com
Original Reports
The Pain Dynamics of Small Fiber Neuropathy
D1X XBrigitte A. Brouwer, D2X X* D3X XSander M.J. van Kuijk, D4X Xy D5X XAnne Bouwhuis, D6X Xz D7X XCatharina G. Faber, D8X Xx

D9X XMaarten van Kleef, D10X X* D11X XIngemar S.J. Merkies, D12X Xx,{ and D13X XJanneke G.J. Hoeijmakers D14X Xx
*Department of Anesthesiology and Pain Medicine, yDepartment of Clinical Epidemiology and Medical Technology Assessment,
Maastricht University Medical Center+, 6202 AZ Maastricht, the Netherlands, zDepartment of Anesthesiology, VU University
Medical Center, 1081 HV Amsterdam, the Netherlands, xDepartment of Neurology, Maastricht University Medical Center+,
6202 AZ Maastricht, the Netherlands, {Department of Neurology, St. Elisabeth Hospital, Willemstad, Curaçao
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Abstract: Pain is a central feature in small fiber neuropathy (SFN), with only moderate effects of

pharmacologic treatment. The evaluation of the efficacy of therapies on pain has been driven by

static measures, and a circadian cycle has been suggested. The aim of this study is to evaluate the

pain dynamics in SFN. A total of 165 patients completed a standardized pain diary 4 times per week

over a 4-week period. Patients used the 11-point numeric rating scale for average diurnal, nocturnal,

and maximum pain, taking into account the circumstances in which pain emerged most. Medication

used, SFN-related complaints, sleep quality, and anatomic location of pain were also assessed. Neuro-

pathic pain showed a length-dependent pattern. For pain intensity, marginal higher pain scores at

night than during the day were shown, likely not clinically meaningful, with stable lower pain inten-

sities in weekends compared with weekdays. The average pain intensity was stable during the 4-

week period. Maximum pain was experienced mainly at rest and during sleep. Besides, pain intensity

at night showed an inverse relationship with quality of sleep. In conclusion, for trials in SFN it is justi-

fied to use pain scores from any time of the day during short measurement periods.

Perspective: This article presents for the first time the pain dynamics of SFN. The effect of pharma-

cologic treatment in SFN is often disappointing, partly owing to insufficient trial designs. The results

of this study have added value in the development of new proper clinical trials in SFN.

© 2018 by the American Pain Society

Key words: Small fiber neuropathy, painful neuropathy, pain diary, pain intensity, chronobiology.
S
mall fiber neuropathy (SFN) is a condition in which
the thinlymyelinatedAd- and unmyelinated C-fibers
are affected. The clinical picture is dominated by

neuropathic pain, but other sensory symptoms and auto-
nomic complaints may also be present.19 SFN is not a rare
disorder, but has mainly been underdiagnosed. There is a
conservative minimum incidence estimation of 12 in
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SFN, including metabolic, immune-mediated, infectious,
toxic, and hereditary conditions. Although some of them
are treatable, treatment usually does not resolve all symp-
toms. Besides, in about 60% of patients no associated con-
dition can be found.7 In these cases, treatment is focused
on pain relief, but oftenwith disappointing results.19

Neuropathic pain has been defined as pain that arises
as a direct consequence of a lesion or disease affecting
the somatosensory system, including the small nerve
fibers.12,21 Treatment of neuropathic pain is a challenge,
because pain is multidimensional; pain does not just
reflect an anatomic lesion or a deficit alongside the ner-
vous system network, but is also seen as an unpleasant
sensory and emotional experience.10 Recommendations
for pharmacotherapy in neuropathic pain and SFN are
available.4,11,17 Unfortunately, the efficacy is often only
moderate, partly owing to the heterogeneous diagnostic
criteria and poor phenotypic profiling in trials.11 Besides,
there remains no consensus regarding which method is
best to evaluate the efficacy of therapies on pain. Pain is
assumed to be a static assessment parameter and gener-
ally approached as such in clinical trials. However, differ-
ent pain conditions show distinctive pain patterns with
fluctuations throughout the circadian cycle.15,27,28,30 Bio-
psychological, environmental, and genetic factors seem
to play a role in the chronobiology of pain.15,30 For
example, some inflammatory conditions intensify when
cortisol levels are lowest after activity and at the end of
the night.28,30 In contrast, patients with biliary colic suf-
fer from the highest pain levels at the transition from
day to night.15,27 Recently, circadian rhythms in neuro-
pathic pain in diabetic neuropathy and postherpetic
neuralgia have been demonstrated.15,16,24 Neuropathic
pain showed an inverse diurnal pain intensity pattern,
with the lowest pain score in the morning and a gradual
increase of pain during the day. Treatment with gaba-
pentin or morphine did not alter this pattern.24

No comprehensive research has been performed to
evaluate pain dynamics in SFN. The aim of this observa-
tional study was to illustrate the dynamics of neuro-
pathic pain in SFN in terms of average diurnal,
nocturnal, and maximum pain, taking into account the
circumstances in which pain is experienced most. If pain
seems not to be a static concept, clinical trial designs
have to be adapted.
Methods

Patients
A paper pain diary, accompanied by a detailed instruc-

tion brochure, was sent to 363 consecutive patients diag-
nosed with SFN at the Neuromuscular Center of the
Maastricht UniversityMedical Center+ betweenNovember
2009 and May 2014. For the diagnosis SFN, ≥2 of the fol-
lowing sensory and autonomic symptoms, not otherwise
explained, were required: neuropathic pain (burning,
shooting, prickling, or itching), allodynia, hyperalgesia,
thermal sensory loss, pinprick loss, restless legs syndrome,
sicca syndrome, accommodation problems, hyperhidrosis
or hypohydrosis micturition disturbances, impotence and/
or diminished ejaculation or lubrication, bowel disturban-
ces (constipation, diarrhea, irritability, gastroparesis,
cramps), hot flushes, orthostatic dizziness, and cardiac pal-
pitations.19 In addition, a normal sural nerve conduction
study and a decreased IENFD at the ankle and/or abnormal
thermal thresholds in quantitative sensory testing were
mandatory to establish the diagnosis SFN.6,19,33 Each
patient completed the pain diary during a 4-week period.
Only patientswhowere not part of any interventional clin-
ical trial were included. For questions from the patients
during the assessment period, they could contact the
researcher by telephone.

The study was approved by the medical ethics com-
mittee of the Maastricht University Medical Center and
the Board of directors in October 2009. Patients pro-
vided written informed consent before completing the
questionnaires.
Pain Diary
To investigate the pain dynamics of SFN, a pain diary

(see Supplementary data) was developed that was filled
in on paper on Monday, Wednesday, Friday, and Sunday
over a consecutive period of 4 weeks. After the 4-week
assessment period, the patients returned the complete
diary in a reply envelope. On each of the assessment
days, the pain intensity was registered on an 11-point
pain intensity numeric rating scale (PI-NRS) for average
diurnal pain (awakening to 6 PM), average nocturnal
pain (6 PM to awakening the next day), and maximum
pain experienced during the past 24 hours. The PI-NRS,
in which 0 is no pain and 10 is pain as bad as one can
imagine, is commonly used in clinical trials and is sug-
gested by the Initiative on Methods, Measurement, and
Pain Assessment in Clinical Trials (IMMPACT) study
group as one of the primary outcome measures.8 It can
be applied to rate the actual pain or to describe the
average, minimum, or worst pain during a past period.

To reveal the circumstances in which pain was most
intense, the patients were asked to choose between the
following options: a) at rest, b) during sleep, c) during
exercise, d) during work/housekeeping, e) while stand-
ing, f) during warmth, g) during cold, and h) under
other circumstance (open-ended question: describe
which circumstance). For quantification of sleep quality,
the patients had to indicate how well they slept the pre-
vious night on an 11-point NRS scale (from 0 [very bad]
to 10 [excellent]).

Once a week, the average daily dose of pain medica-
tion used during the week was reported. The next
options were given: a) no medication, b) acetamino-
phen, c) tramadol, d) opioids, e) gabapentin, f) pregaba-
lin, g) amitriptyline, h) duloxetine, and i) other.
Furthermore, also once a week, the 13-item SFN-symp-
toms inventory questionnaire (SFN-SIQ) was com-
pleted.2,3 The SFN-SIQ contains the following SFN-
related symptoms, which are scored on a 4-point Likert
scale (0 [never], 1 [sometimes], 2 [often], 4 [always]): 1)
hyperhidrosis or hypohydrosis, 2) diarrhea, 3) constipa-
tion, 4) micturition problems, 5) dry eyes, 6) dry mouth,
7) orthostatic dizziness, 8) palpitations, 9) hot flashes,
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10) hypersensitive skin of the legs, 11) burning feet, 12)
intolerance for sheets at the legs, and 13) restless legs at
night.2,3 Recently, the SFN-SIQ was transformed into an
interval scale through Rasch analysis, facilitating its use
in research.3

Finally, patients were asked to point out on a body map
(front and back view) the location at which they experi-
enced pain. In case they suffered from pain in multiple
body parts with different pain intensities, they had to
number the location with the most intense pain with a 1,
followed by the less painful body part with a 2, etcetera.
Table 1. Baseline Characteristics of the Patients
Participating in the Study

TOTAL COHORT (N= 165)

Age, years 57.5§ 12.1

Gender

Male 74 (44.8)

Female 91 (55.2)

Duration of pain, years 9.4 § 6.8

Temperature threshold test

Abnormal 158 (95.8)

Normal 7 (4.2)

IENFD

Abnormal 46 (27.9)

Normal 119 (72.1)

Mutation

SCN9A 14 (8.5)

SCN10A 5 (3.0)

SCN11A 3 (1.8)

Associated conditions*

Autoimmune diseases 32 (19.4)

Glucose intolerance 15 (9.1)

Alcohol abuse 6 (3.6)

Chemotherapy 6 (3.6)
Data Analysis and Statistics
The percentage of missing values for all relevant ques-

tionnaire items was assessed to determine whether impu-
tation strategies were needed. Baseline characteristics
were obtained from patients’ medical records (eg, gender,
duration of symptoms, presence of voltage-gated sodium
channel variants [including variants classified as variant
with uncertain clinical significance, possibly pathogenic,
probably pathogenic, and pathogenic34]) and reported as
the mean value and standard deviation, or absolute num-
ber and percentage depending on the type of data. A lin-
earmixed effects model was usedwith a random intercept
to assess the stability of reported pain and maximum pain
per day over a 4-week period and to examine possible dif-
ferences in average nocturnal and diurnal pain, differen-
ces between weekdays and the weekend, and potential
relation between sleep quality and nocturnal pain.
To assess the relation between mean reported pain

and patient characteristics, each individual’s pain score
was averaged over the whole 4-week period. Multivari-
able linear regression analyses were used to assess the
association of pain score with gender, age, having an
underlying sodium channel mutation, the average
Rasch-transformed SFN-SIQ score (raw sum scores were
translated to interval-leveled logit scores and subse-
quently to centile metric scores (0 [no symptoms] to 100
[always all symptoms]), the duration of pain, and the
use of prescribed analgesics.
A body map was used to visualize the relation

between pain localization and intensity of pain. To
make the data suitable for analysis, the data were
rescored as followed: most intense pain numbered by
patients with a 1 scored 10 points, the locations with
number 2 scored 9 points, etcetera. Locations with num-
bers ≥10 all scored 1 point and the body parts that were
not numbered scored 0 points.
All analyses were performed in SPSS (IBM SPSS Statis-

tics for Windows, Version 23.0. Armonk, NY). A P ≤ .05
was considered to indicate statistical significance.
Vitamin B12 deficiency 3 (3.6)

Idiopathic 103 (62.4)

SFN-SIQy 43.4§ 8.7

Opioid use (yes) 30 (18.2)

SCN = sodium voltage-gated channel alpha subunit.
Data are expressed as mean § standard deviation or absolute number (%).
*The diagnostics that were performed to search for associated conditions have
been described previously.6

yRaw sum scores were translated to centile metric scores (0 = no symptoms,
100 = all symptoms always present).3
Results
Of all 363 patients who received a pain diary, a total

of 165 patients (46%) completed the diary. The maxi-
mum percentage of missing values was observed in the
data of the fourth Sunday (6 participants [3.6%] did not
complete these questions). Because of the low percent-
age of missing values, and because all primary end
points were computed using a linear mixed model that
only omits missing instances from the analysis instead of
whole subjects, it was chosen not to impute the dataset.
Table 1 summarizes the basic demographic and clinical
characteristics of the participants at baseline.

Pain in SFN

Chronobiology of Pain

A difference of ≥1 point on the PI-NRS between day-
time and night was not seen in most patients (only
reported in 6.1%). In 3.0% of patients, a difference of
≥2 points was found. The mean day and night PI-NRS
scores of all recorded days in the 4-week period are dis-
played in Fig 1. This figure shows consequent higher PI-
NRS scores at night compared with daytime scores (0.37
points difference; P < .001).
When analyzing the influence of weekdays and week-

end days, an even smaller difference in PI-NRS scores
was found. On Sundays, patients reported a day and
night average PI-NRS score that was 0.17 points lower as
compared with the PI-NRS score on weekdays (P < .001).
The average PI-NRS score over the whole period was

5.51. Using a mixed effects model, no linear change in
intensity of pain over the 4-week period was observed
(ie, disregarding differences between day and night,
and between weekdays and weekends). The analysis
yielded a coefficient of 0.002 on the PI-NRS score per



Figure 1. Mean PI-NRS scores of all patients (n = 165). At night, consequent higher PI-NRS scores are found compared with daytime
scores (0.37 points difference; P < .001), but this difference is likely not clinically meaningful.
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measured day (P = .534). The average maximum experi-
enced pain per day was 6.14, which was stable over the
whole 4-week period as well (B = -0.012, P = .903). Only
1 in 7 patients reported a maximum pain score of ≥8.
Circumstances and Maximum Pain

Fig 2 shows the circumstances under which maximum
pain was experienced. At rest (48%) and during sleep
(47%), maximum pain was experienced most frequently,
followed by pain while standing (45%). There was no
significant difference between warm (21%) and cold
weather (16%). Long periods of sitting, for example,
during a long car journey, were also frequently men-
tioned to be very painful. The results for weekdays and
Sundays did not differ.
Sleep Quality and Pain

An association between reported nocturnal pain and
sleep quality was observed. For each point increase in
pain, an average decline in sleep quality of 0.300 was
observed, both measured on an 11-point NRS
(Spearman’s rho, -0.220, P = .004).
SFN-Related Symptoms and Pain

For each point increase on the Rasch-transformed
SFN-SIQ centile metric, an average increase of 0.11 was
observed on the PI-NRS score (P ≤ .001).
Patient Characteristics and Pain

No associations between patient characteristics (age,
gender, SCN-mutation, SFN-SIQ score, duration of pain,
opioid use) and a difference of ≥1 point at the PI-NRS
score between daytime and night were present. The
group of patients with ≥2 points difference on the PI-
NRS is too small for association studies.

Table 2 shows the results of the univariable and multi-
variable regression analysis, which included different
patient characteristics. Patients with a voltage-gated
sodium channel variant scored on average 0.91 points
higher on the PI-NRS score (P = .045) compared with
patients without variant. After multivariable adjusted
analysis, the difference decreased to 0.55 (P = .166).
Only nonsignificant differences between age groups,
opioid use, and gender were found.
Use of Analgesics

Over the 4-week period, patients reported using the
following pain medications: acetaminophen (n = 62



Figure 2. Circumstances under which maximum pain is experienced. Patients were asked if maximum pain was experienced under
the indicated circumstances. The bars represent the percentages of positive answers.
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[38%]), calcium channel a2d subunit ligands (gabapentin
and pregabalin, n = 52 [32%]), tricyclic antidepressants
(amitriptyline, n = 30 [18%]), nonsteroidal anti-inflamma-
tory drugs (n = 22 [13%]), carbamazepine (n = 2 [1%]),
Table 2. Patient Characteristics as Determinants of 4

UN

REGRESSION

(95%

Age, years* (continuous) -0.19 (-0.4

18-64 0.60 (-0.0

≥65 (ref.) N

Gender

Male -0.32 (-0.9

Female (ref.) N

Confirmed mutation SCN9A-, SCN10A- or SCN11A-gene

Yes 0.91 (0.2

No (ref.) N

Total SFN-SIQ scorey 0.11 (0.0

Duration of pain, years -0.02 (-0.0

Opioid use

Yes 0.51 (-0.4

No N

CI = confidence interval; NA = not applicable; ref. = reference category.
Regression coefficients are adjusted using multivariable regression.
*Age as a continuous variable and age dichotomized were analyzed separately. All m
age as a continuous variable.
yRaw sum scores were translated to centile metric scores (from 0 [no symptoms] to 1
oxcarbamazepine (n = 1 [1%]), serotonin−norepinephrine
reuptake inhibitors ( duloxetine and venlafaxine, n = 24
[15%]), weak opioids (n = 20 [12%]), and strong opioids
(n = 19 [12%]).
-Week Average NRS Score

IVARIABLE ANALYSIS MULTIVARIABLE ADJUSTED ANALYSIS

COEFFICIENT

CI)

P VALUE REGRESSION COEFFICIENT

(95% CI)

P VALUE

5 to 0.01) .130 -0.02 (-0.05 to 0.00) .102

6 to 1.25) .075 0.65 (-0.02 to 1.33) .057

A NA NA NA

3 to 0.30) .311 -0.20 (-0.80 to 0.40) .507

A NA NA NA

3 to 1.80) .045 0.55 (-0.29 to 1.39) .166

A NA NA NA

8 to 0.15) <.001 0.10 (0.07 to 0.14) <.001
7 to 0.02) .333 -0.02 (-0.06 to 0.02) .261

5 to 1.46) .297 0.22 (-0.76 to 1.20) .658

A NA NA NA

ultivariable adjusted regression coefficients were based on the model including

00 [all symptoms always present]).
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Localization of Pain

Fig 3 shows the pain distribution of neuropathic pain
in patients with SFN. Severe pain was reported most fre-
quently in the distal parts of the lower limbs. Most
patients with SFN did not report pain in the head, torso,
abdomen, groin, and buttocks.
Discussion
This study presents an overview of the characteristics

of pain in patients diagnosed with SFN over time.
Although pain intensity seems to show a circadian
rhythm, with higher pain scores at night than during
the day, and stable lower pain scores in weekends com-
pared with weekdays, the differences in pain scores are
small (0.37 and 0.17, respectively), suggesting that clini-
cal relevance is doubtful. This is supported by the find-
ing that in 94% of patients the difference between day
and night pain scores is <1 point. These results justify
considering pain in SFN as a static concept, as is currently
used for the design of clinical trials. The stable average
pain intensity over a 4-week period permits short mea-
surement periods for reliable results.
In accordance with the higher nocturnal pain scores,

maximum pain was most frequently experienced at rest
and during sleep. An explanation for pain at rest could be
a lack of distraction; however, it is not clear whether
spontaneous pain (or pain at rest) may be associated with
other underlying mechanisms than evoked pain by touch
or movement.13,18,31 Few patients reported maximum
pain during exercise. Because patients were not asked
which activities they had carried out that day, it is not
clear if maximum pain indeedwas not experienced during
exercise, or that they did not perform any exercise at all.
An inverse relationship between pain intensity at

night and quality of sleep was demonstrated. Sleep dis-
turbances are common in chronic pain and seem to be
reciprocal.29 Animal studies showed that melatonin lev-
els in neuropathic pain are lower, which leads to activa-
tion of the microglia.20 Also, a decrease of extracellular-
released GABA in the cingulate cortex is suggested to
be associated with sleep disturbances and neuropathic
pain.23 Furthermore, neuropathic pain is commonly
associated with depression and anxiety. These condi-
tions are also known to interfere with sleep quality and
may alter pain sensation.1 Because we have not included
outcome measures in this field, we cannot provide infor-
mation about the interrelationship between neuro-
pathic pain, depression, and anxiety.
In the last couple of years, the role of voltage-gated

sodium channel mutations in the pathophysiology of
SFN has become clearer.5 Interestingly, greater pain
intensity in patients with a voltage-gated sodium chan-
nel mutation compared with those without a mutation
was found, but these results were not significant after
correction using multivariable analysis. This outcome
may be attributable to relatively low statistical power
owing to a small sample size. In future studies, the influ-
ence of underlying conditions in SFN on pain should be
further investigated.
The pain intensity scores visualized on the body map
showed a clear distal−proximal gradient, reflecting a
length-dependent pattern, with the most prominent
symptoms distal in the limbs. This finding is in contrast
with a recent study that demonstrated that the IENFD
loss in patients diagnosed with SFN was similar in
proximal and distal sites, suggesting a non−length-
dependent neuropathy.22 Pain distribution can be of
interest by choosing the most appropriate therapy. For
example, in patients with pain in the lower limbs, spi-
nal cord stimulation might be an option.26 In patients
with more generalized pain, systemic therapy will be
preferred.

Research focused on the chronobiology and clinical
characteristics of neuropathic pain will be of value for
optimizing clinical trial design, but in literature it is also
suggested that it will contribute to a better understand-
ing of its pathophysiology by elucidating the associa-
tions between temporal patterns and endogenous
factors (such as hormones and neurotransmitters), and
between circadian rhythms and external factors (like
exercise or temporal summation of stimuli).16 The cur-
rent study did not investigate whether these factors are
of importance in pain in SFN.

This study has also some limitations. Unfortunately,
the current definition of SFN that is used is debatable.
Although the IENFD is frequently considered the gold
standard in the diagnostics of SFN, a true gold standard
is lacking. The sensitivity of skin biopsy is moderate,
because only in »30% of patients with the clinical pic-
ture of SFN is a decreased IENFD found.7 However,
quantitative sensory testing lacks specificity; the test
cannot discriminate between central and peripheral
nervous system diseases. Moreover, the patient has to
be alert and cooperative, and the results can be influ-
enced malingering or other nonorganic factors.6,19

Regarding the pain characteristics that were found in
this study, previous research about neuropathic pain in
diabetes and postherpetic neuralgia showed an evident
circadian rhythm.15,24 An explanation for the small dif-
ferences between day and night scores in the current
study might be to the use of average pain scores instead
of actual pain scores at different time points.

In clinical trials, a change of 30% in pain intensity or a
decrease of 2 points at the PI-NRS is often considered to
be clinically relevant.8,9 This is a reason to debate the
clinical relevance of a pain intensity difference between
day and night of <2 points. However, because pain
intensity variation during the day is not just inter-
changeable with pain reduction by medication, in
future pain diary studies it could be of value to add an
outcome measure like the Patient’s Global Impression of
Change scale.8,9

The response rate of completing the pain diaries was
47%, implying that selection bias cannot be excluded.
Moreover, because of the relatively small patient group,
no associations between patient characteristics and a
difference of ≥2 points on the PI-NRS score between
daytime and night could be demonstrated. Characteri-
zation of this patient group might also have implica-
tions for a clinical trial design.



igure 3. Distribution of neuropathic pain in SFN. (A) Frequencies of reported maximum pain. Severe pain was reported most fre-
uent (red) in the distal parts of the lower limbs. (B) Frequencies of reported absent pain. Most patients with SFN did not report
ain (dark blue) in the head, torso, abdomen, groin, and buttocks.
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By using paper diaries instead of electronic question-
naires, the risk of noncompliance may have been
greater. Besides, electronic diaries could have prevented
missing values by giving warnings when questions were
passed or by blocking the opportunity to continue with
the next questions. Although recall bias was attempted
to prevent by using a diary that had to be filled in
3 times a day, there was also a risk of back-filling.14,32 In
today’s society with multiple electronic devices within
reach, including smartphones and tablets, the disadvan-
tages of paper diaries in future studies may be pre-
vented by using ecological momentary assessment.14

However, even though this method was not used in the
current study, the data output was more than suitable
to extract firm results.
In conclusion, for trials in SFN, it is justified to use pain

intensity as a static measurement, because the average
pain scores are stable during a 4-week period. Although
pain intensity shows higher pain scores at night, the dif-
ferences in pain scores are too small to be considered
clinically relevant. Higher average pain scores are
associated with the presence of more SFN-related symp-
toms, and clinically, neuropathic pain in SFN shows a
length-dependent pattern.
Supplementary Data
The pain diary that was used to evaluate the pain

dynamics of SFN. The original pain diary was presented
in Dutch. To clarify the content, a translation in English
is given.
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