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Abstract

Introduction: This study aimed to assess the prevalence of neuropathic pain in rheumatoid arthritis (RA)
patients, and to identify associated factors.

Material and methods: We conducted a cross-sectional study in patients with RA. Neuropathic pain
was evaluated using the DN4 (Douleur Neuropathique 4) and PainDETECT scores. Agreement be-
tween the 2 questionnaires was estimated through Cohen’s x. Factors associated with neuropathic
pain were assessed.

Results: A total of 121 patients with RA were included, with a mean age of 57 +12.2 years, and
a predominance of women (83%). The mean duration of RA was 16 +1.0 years. The mean Disease
Activity Score in 28 joints (DAS28) was 4.28 +1.0, indicating moderate activity of the RA. According
to the DN4 score, 61.2% of patients had neuropathic pain, and according to the PainDETECT score,
47.1% of patients were identified as having possible or likely neuropathic pain. Eighty-four patients
(69.4%) had a positive DN4 score and/or a positive PainDETECT score. The coefficient of agreement
between the 2 tests was 0.233, indicating a fair agreement. Factors significantly associated with
the presence of neuropathic pain were: female sex (p = 0.01), prolonged morning stiffness duration
(p = 0.01), number of painful joints (p = 0.01), and number of swollen joints (p = 0.03). Additionally,
the use of glucocorticosteroids (p = 0.001), analgesics (p = 0.03) and anti-CD20 drugs (p = 0.03)
were significantly associated with neuropathic.

Conclusion: Our study suggests a potentially high prevalence of neuropathic pain in patients with RA,

highlighting the need for early detection and appropriate management.
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Introduction

Pain is considered the cardinal symptom in rheuma-
tology [1]. Research on the definitions, pathophysiology,
classification, diagnosis, and treatment of pain is still
ongoing, and international organizations, such as the
World Health Organization and the International Asso-
ciation for the Study of Pain, have not reached a consen-
sus on the topic. The reason is that each patient per-
ceives pain differently and subjectively. Pain may have
different components: nociceptive, neuropathic, and
nociplastic [2-5].

Nociceptive pain is due to abnormal stimulation of the
peripheral nociceptors with a healthy nervous system,

whereas neuropathic pain is due to damage to the ner-
vous system itself [6, 7].

Nociceptive pain is usually easily described by the
patient; it is therefore quickly identified by the doctor
and responds to the analgesics widely prescribed in
rheumatological settings. By contrast, neuropathic pain
is generally underdiagnosed [7].

This dichotomy is not always real, and in many rheu-
matological situations, the 2 pathophysiological mecha-
nisms are intertwined [3, 8].

In rheumatological settings, neuropathic pain is main-
ly found in sciatica, root canal compression, toxic, dia-
betic, and drug disorders, but also in complex regional
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pain syndromes [9]. More recently, neuropathic pain has
also been recognized as a symptom of patients with
chronic inflammatory rheumatism, including rheuma-
toid arthritis (RA) [10]. Indeed, it has been reported that
about 40% of RA patients had persistent pain during
their follow-up, despite RA being clinically controlled. This
suggests that the pain of RA patients may have another
neuropathic component associated with the nociceptive
component [11] and suggests that conventional anti-
inflammatory treatment may not fully address all pain
mechanisms in RA patients, highlighting the importance
of screening for neuropathic features.

Neuropathic pain in RA is thought to arise from a com-
bination of central and peripheral mechanisms. Peripheral
neuropathy in RA may result from inflammation that af-
fects nerve tissues, while central sensitization can occur
due to prolonged nociceptive inputs from inflammatory
processes. These 2 mechanisms contribute to the per-
sistence of pain, even when the inflammatory activity of RA
has been controlled with disease-modifying anti-rheumatic
drugs (DMARDs), biologics, or glucocorticosteroids (GCs).

Recent studies have highlighted that the presence
of neuropathic pain in RA may be linked to structural
changes in the nervous system, including nerve fiber
damage and altered pain processing pathways in the
central nervous system. These changes are not always
fully addressed by conventional RA treatments, which
primarily target inflammation. As a result, RA patients
may continue to experience significant pain despite ade-
quate disease control, further emphasizing the need for
a nuanced understanding of pain in RA that incorporates
both inflammatory and neuropathic mechanisms [12].
Several studies have identified clinical tools to assess
neuropathic pain in RA, further supporting the need to
better understand this complex pain phenotype.

Few studies have investigated neuropathic pain in
RA using standardized questionnaires, and even fewer
have assessed this in North African populations. This
makes our study both timely and relevant.

The aim of this study was to determine the preva-
lence of neuropathic pain in patients with RA and asso-
ciated factors.

Material and methods
Study design

This was a cross-sectional study, including RA pa-
tients receiving care at the rheumatology department
of a tertiary hospital. Patients were recruited during
consultations, day hospital visits, or conventional hos-
pitalization, between June 2023 and November 2023. All
patients gave their consent prior to being included, and
the study was approved by our local ethics committee.

Study population

The study included patients aged 18 years or older,
diagnosed with RA according to the American College
of Rheumatology/European Alliance of Associations for
Rheumatology 2010 criteria [13]. Exclusion criteria were
patients with impaired cognitive functions and patients
followed for degenerative disorders or inflammatory pa-
thologies other than RA.

The sample size of our study was estimated accord-
ing to the Cochran formula:

n=1962xpx (1-p)/e’

It emerged that at least 120 patients should be in-
cluded for an estimated prevalence of neuropathic pain
of 10% (according to a Moroccan study [14]), a con-
fidence interval of 95%, and a risk of error of 5%. We
considered the Moroccan study as a reference given our
geographical and ethnic proximity.

Data collection

A questionnaire was administered to patients after
their prior agreement, either by telephone or in a direct
interview. The following data were collected:

« epidemiological data: age, sex, body mass index (BMI),
educational level, occupation, marital status, geogra-
phic origin, habits and comorbidities;

» data relating to RA: age of onset, duration of progres-
sion, immunological status of RA (rheumatoid factor
positivity, anti-citrullinated peptide antibodies [ACPA]
positivity and the presence or absence of antinuclear
antibodies) and RA activity (number of tender joints
[NTJ], number of swollen joints [NSJ], C-reactive protein
[CRP], Disease Activity Score in 28 joints [DAS28] and
the Visual Analogue Scale of pain). Prescribed treat-
ments: symptomatic, synthetic DMARDs, and biologic
DMARDs;

» data relating to the evaluation of neuropathic pain:
2 questionnaires were used:

—the PainDETECT questionnaire: a questionnaire that
screens the presence of neuropathic pain. [t was initial-
ly developed for patients with chronic low back pain,
then extended to other pathologies. It is composed
of 9 items. The score obtained is scored out of 38.
A score > 19 indicates probable neuropathic pain [15];

—the DN4 (Douleur Neuropathique 4) questionnaire:
asimple and quick questionnaire, composed of 10 yes/
no questions. Scores range from O to 10, with a score
of 4/10 indicating neuropathic pain [16]. The ques-
tionnaire was used in its validated Arabic version [17].

Statistical analysis

Data were analyzed using SPSS Statistics software,
version 27.0 (IBM Corp.,, Armonk, NY, USA). Continuous
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Table I. Sociodemographic and disease characteristics

Variable
Age [years], mean +SD 57 +12.2
Sex ratio (M/F) 0.19 (20/101)
BMI [kg/m?], mean +SD 26.6 9.9
Smokers [n (%)] 15 (12.4)
Comorbidities [n (%)] 78 (64.4)
Hypertension 32 (26.4)
Diabetes 19 (15.7)
Osteoporosis 27 (22.3)
Duration of RA [years], mean +SD 16.59 +1.00
RF positivity [n (%)] 92 (76)
ACPA positivity [n (%)] 88 (72.5)
ANA positivity [n (%)] 11(9.1)
NTJ, mean +SD 10.35 £7.63
NSJ, mean +SD 4.83+3.25
Duration of morning stiffness [minutes], 36.76 +12.00
mean +SD
Number of nighttime awakenings, mean +SD  1.83 +1.02
CRP [mg/l], mean +SD 19 +13.00
DAS28, mean +SD 4.28 +1.00
VAS, mean +SD 5.8 £2.60
Symptomatic treatments [n (%)]
GCs 93 (76.9)
Analgesics 83 (68.5)
NSAIDs 30 24.8)
Synthetic DMARDs [n (%)]
MTX 81 (67)
Sulfasalazine 21(17.4)
Leflunomide 15 (12)
Biologic DMARDSs [n (%)]
Anti-TNF 50 (41.3)
Infliximab 22 (18.2)
Adalimumab 8 (6.6)
Etanercept 7 (5.8)
Certolizumab 11(9.1)
Golimumab 2 (1.7)
Anti-CD20: RTX 20 (16.6)
Anti-IL-6: tocilizumab 15 (12.5)

ACPA — anti-citrullinated peptide antibodies, AAN — antinuclear
antibodies, BMI — body mass index, CRP — C-reactive protein,
DAS28 — Disease Activity Score, DMARD — disease-modifying anti-
rheumatic drug, DN4 — Douleur Neuropathique 4, F— female,

GC - glucocorticoid, IL-6 — interleukin-6, M — male, MTX — metho-
trexate, NSAIDs — non-steroidal anti-inflammatory drugs,

NSJ — number of swollen joints, NT) — number of tender joints,
RF — rheumatoid factor, RTX — rituximab, SD — standard deviation,
VAS — Visual Analogue Scale, TNF — tumor necrosis factor
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data were described using parametric tests. Variables
following a normal distribution were presented as mean
tstandard deviation. To compare 3 or more groups, one-
way analysis of variance was used. Nonparametric data
were presented as median and interquartile range and
analyzed using the Mann-Whitney U test for comparisons
between 2 groups, or the Kruskal-Wallis test for compar-
isons between more than 2 groups. The categorical vari-
ables were recorded as numbers (n) and percentages (%).
The statistical significance level was set at p < 0.05.
Correlation and agreement between the 2 question-
naires (DN4 and PainDETECT) were estimated through
Cohen’s k (values < 0 indicating no agreement, between
0.01 and 0.20: none to slight, 0.21-0.40: fair, 0.41-0.60:
moderate, 0.61-0.80: almost perfect agreement).

Bioethical standards

Informed consent was obtained for all participants.
The study was approved by the Ethics Committee of
the Charles Nicolle Hospital, Tunis, Tunisia (January 2024).

Results

Our study was based on 121 patients with RA.
The average age was 57 +12.2 years, ranging from 20 to
81 years. Female predominance was noted (83%, n = 101).

The mean DAS28 was 4.28 +1.00, indicating mode-
rate activity of RA. Glucocorticosteroids, administered
orally, were the most frequently prescribed symptoma-
tic treatments (76.9%, n = 93), with an average dose of
7.5 £1.2 mg/day. The most frequently prescribed syn-
thetic DMARD was methotrexate (MTX; 67%), with
an average dose of 10 +2.5 mg/week.

Tumor necrosis factor inhibitors (TNFi) were the
most frequently prescribed biologic DMARDSs in our pa-
tients (41.3%), with infliximab being the most common
(18.2%). The Table | illustrates the sociodemographic
and disease characteristics of patients.

Seventy-four patients (61.2%) had confirmed neuro-
pathic pain according to the DN4 score, and according
to the PainDETECT score, 57 patients (47.1%) had likely
neuropathic pain associated with RA. Eighty-eight pa-
tients (72.7%) had neuropathic pain according to the
DN4 and/or PainDETECT score. The coefficient of agree-
ment k between the 2 tests DN4 and PainDETECT was
0.233, indicating a fair agreement (Table II).

Subjects with neuropathic pain (DN4 positive and/
or PainDETECT positive) were more likely to be female
(p = 0.01), and had a significantly higher prevalence of
hypertension (p = 0.02) and osteoporosis (p = 0.04). Our
results also showed a significant positive correlation of
neuropathic pain with the duration of morning stiffness
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(p = 0.01), the mean NTJ (p = 0.01), and the mean NS]J
(p = 0.03).

No statistically significant correlation was found be-
tween the presence of neuropathic pain and the mean
DAS28-CRP score (p = 0.16), the mean CRP (p = 0.06), or
the mean number of nocturnal awakenings (p = 0.76).

Regarding treatment, our study revealed a statis-
tically significant association between the presence of
neuropathic pain and the use of GCs (p = 0.001), the use
of analgesics (p = 0.03), and the use of anti-CD20 drugs
(p = 0.03).

Table I presents the comparison of sociodemo-
graphic and disease-related characteristics between pa-
tients with and without neuropathic pain, as assessed
by the DN4 and PainDETECT scores.

Discussion

In this study, a substantial proportion of patients
(72.7%) presented features suggestive of neuropathic
pain in at least one of the screening tests: 61.2% accord-
ing to DN4 and 47.1% according to PainDETECT. The dif-
ferent proportions of neuropathic pain according to DN4
and PainDETECT may be explained by different diagnos-
tic performance of those tools. The DN4 questionnaire
tends to have a high sensitivity but a low specificity to
identify neuropathic pain [16]. We found a fair agree-
ment between the 2 tests, suggesting different measu-
rement properties of the tools.

The prevalence of neuropathic pain in our study was
higher than in some previously reported studies. Accord-
ing to de Araujo Pereira et al. [18], in a sample of 33 pa-
tients with RA, the incidence of peripheral neuropathy
according to the DN4 score was 48.5%.

The choice to use screening tools such as DN4 and
PainDETECT in this study was driven by their practi-
cality, low cost, and ability to quickly identify patients
who may suffer from neuropathic pain. These tools are
widely used in clinical practice and research due to their
non-invasive nature and ease of administration. It is im-
portant to acknowledge that the screening tools used
in this study are not gold-standard diagnostic methods.
While they are sensitive, they may vyield false positives
or false negatives, which limits the diagnostic certainty
in identifying neuropathic pain.

In our study, neuropathic pain was significantly more
frequent among women (p = 0.01). This finding aligns
with previous studies that have consistently reported
sex-based differences in pain perception, with women
experiencing pain more frequently and intensely, in-
cluding neuropathic pain. Women may experience pain
more frequently and may have lower thresholds or toler-
ance levels [9, 19], which could partly explain the higher

Table II. Prevalence of neuropathic pain and agreement
between the two tests

DN4 n (%)
No neuropathic pain 47 (38.8)
Confirmed neuropathic pain 74 (61.2)

PainDETECT
No neuropathic pain 31 (25.6)
Possible neuropathic pain 27.3)

33¢(
Likely neuropathic pain 57 (47.1)

DN4 positive AND PainDETECT positive 43 (35.5)
DN4 positive AND/OR PainDETECT positive 88 (72.7)
DN4 PainDETECT agreement (k) 0.233

DN4 — Douleur Neuropathique 4

prevalence observed in our female participants. Accord-
ing to a study that included 76,095 participants, female
sex was associated with neuropathic pain compared to
patients without chronic pain [20].

Based on the results of our study, no significant as-
sociation was found between the age of RA patients and
neuropathic pain. However, other studies have report-
ed that neuropathic pain during RA is associated with
young age of patients [21].

In our study, no significant association was found be-
tween BMIandthe presence of neuropathic pain. However,
previous studies have found that neuropathic pain was
more common in individuals with an elevated BMI [21].
Indeed, obese patients are known to exhibit higher levels
of inflammatory markers such as interleukin-6 (IL-6), TNF,
and CRR and proinflammatory cytokines are implicated in
the development of a hyperalgesic state [22]. In addition,
chronic pain can lead to a sedentary lifestyle, leading to
obesity. Thus, many studies have shown that obesity and
pain have a complex relationship, but the relationship be-
tween obesity and neuropathic pain remains unclear.

The lack of association between NP and BMI in our
study may be attributed to population differences, as our
cohort consists of North African patients, who might ex-
hibit distinct profiles compared to other ethnic groups.
Additionally, since DN4 and PainDETECT are screening
tools and not gold-standard methods, their sensitivity
and specificity may not fully capture neuropathic pain,
potentially leading to an underestimation.

According to our results, neuropathic pain was sig-
nificantly associated with comorbidities associated with
RA, including hypertension (p = 0.02) and osteoporosis
(p = 0.04). However, no association was noted between
the presence of neuropathic pain and the duration of RA
progression. The data in the literature are very contro-
versial on this subject.

Reumatologia 2026; 64/2
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Table I1l. Comparison between patients with and without neuropathic pain (according to DN4/PainDETECT scores)

Variable Neuropathic pain No neuropathic pain p
(DN4+ and/or PainDETECT+)  (DN4- and PainDETECT-)
n =84 n=37
Age [years], mean +SD 55+7.4 58 +8.2 0.39
Female sex [n (%)] 78 (64.4) 22 (18.2) 0.01
BMI [kg/m?], mean +SD 26 £5.2 24 +8.1 0.52
Smokers [n (%)] 8 (6.6) 26 (21.4) 0.21
Comorbidities [n (%)] 66 (78) 12 (32.4) 0.36
Hypertension 28 (33.3) 4 (10) 0.02
Diabetes 17 (20.2) 25 0.16
Osteoporosis 21 (25) 6 (16.2) 0.04
Duration of RA (years), mean +SD 15.6 +5.1 14.8 +4.4 0.09
RF positivity [n (%)] 68 (56.2) 4(3.3) 0.23
ACPA positivity [n (%)] 66 (54.5) 10 (80.2) 0.76
ANA positivity [n (%)] 5 (4.13) 13 (10.7) 0.83
NTJ, mean +SD 10.5+3.3 7.7 +2.2 0.01
NSJ, mean +SD 2.11+0.9 1.08 +0.3 0.03
Duration of morning stiffness [minutes], mean +SD 39.47+9.9 26.05 +8.3 0.01
Number of nighttime awakenings, mean +SD 1.97 +0.1 1.51+0.2 0.76
CRP [mg/l], mean +SD 20.28 £9.6 15.56 +6.7 0.067
DAS28, mean +SD 4.4 +0.8 3.6+0.3 0.16
VAS, mean +SD 6.45 +2.8 446 +2.4 0.172
Symptomatic treatments [n (%)]
GCs 82 (94.2) 11(29.7) 0.001
Analgesics 72 (85.7) 11 (29.7) 0.03
NSAIDs 24 (19.8) 27 (22.3) 0.25
Synthetic DMARDSs [n (%)]
MTX 62 (73.8) 14 (37.8) 0.17
Sulfasalazine 14 (16.6) 28 (75.6) 0.93
Leflunomide 9 (10.7) 28 (75.6) 0.52
Biologic DMARDSs [n (%)] 51(42.1) 20 (16.5) 0.48
Anti-TNF 39 (32.2) 22 (18.18) 0.82
Anti-CD20: RTX 12 (10) 30 (24.8) 0.03
Anti-IL-6: tocilizumab 17 (14.04) 31(25.6) 0.30

ACPA — anti-citrullinated peptide antibodies, AAN — antinuclear antibodies, BMI — body mass index, CRP — C-reactive protein,

DAS28 — Disease Activity Score, DMARD — disease-modifying anti-rheumatic drug, DN4 — Douleur Neuropathique 4, GC — glucocorticoid,
IL-6 — interleukin-6, MTX — methotrexate, NSAIDs — non-steroidal anti-inflammatory drugs, NSJ — number of swollen joints, NT) — number
of tender joints, RF — rheumatoid factor, RTX — rituximab, VAS — Visual Analogue Scale, TNF — tumor necrosis factor

Several studies have found similar results to ours,
showing that neuropathic pain can occur at any stage
of RA [11, 18]. However, Filatova et al. [23] found that
neuropathic pain was more common during older RA. In
contrast, Martins Rocha et al. [19] reported that the du-
ration of RA progression was inversely associated with
Leeds Assessment of Neuropathic Symptoms and Signs
(LANSS) questionnaire scores.

Reumatologia 2026; 64/2

In our study, no significant relationship was found
between the presence of neuropathic pain and the im-
munological status of RA. In the study of Martins Rocha
et al. [19], ACPA-positive patients had less neuropath-
ic pain, as detected by the LANSS score, than ACPA-
negative patients (p = 0.03). This disparity in results
could be explained by differences in the properties of
the screening tools used.
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In accordance with previous evidence, we found that
RA patients with neuropathic pain features had significant-
ly more subjective parameters, including more prolonged
morning stiffness (p = 0.01) and more NTJ (p = 0.01), but no
significant association was found with objective inflam-
matory parameters, such as CRR or the DAS28 activity
score. This confirms the hypothesis that mechanisms
independent of inflammatory activity are involved in RA
chronic pain, such as deficits in central pain-processing
mechanisms, inducing hyperalgesia and allodynia [24].

A significant association was found between NSJ
and neuropathic pain, suggesting that ongoing joint in-
flammation could contribute to altered pain processing
in RA patients.

Regarding RA treatments, the use of analgesics, GCs,
and anti-CD20 biologics were significantly correlated
with neuropathic pain (respectively p = 0.001, p = 0.03
and p = 0.03). This could be explained by the fact that
patients with neuropathic pain tended to take more an-
algesics, believing that they would improve their pain.
Nevertheless, these analgesics had no effect on this
non-nociceptive component of pain.

Martins Rocha et al. [19] also found a positive asso-
ciation between analgesic use and the presence of neu-
ropathic pain (p = 0.02 according to the LANSS score
and p = 0.07 according to the PainDETECT score).

No significant association was found between con-
ventional DMARDs, TNFi, anti-IL-6 and the presence of
neuropathic pain in our study. However, previous studies
have suggested the potentiating effect of MTX in neuro-
pathic pain. Indeed, intrathecal injection of MTX in ani-
mal models with RA led to the worsening of neuropathic
symptoms [25], although this has not been confirmed in
humans [26].

Studies have also reported cases of peripheral neu-
ropathies on leflunomide, which persisted even after
discontinuation of treatment [27, 28]. Tumor necrosis
factor inhibitor-induced neuropathy has also been de-
scribed [29], but our study did not confirm those results.

However, our study found a significant association
between the presence of neuropathic pain and the
use of anti-CD20 drugs (p = 0.01). Cases of rituximab
(RTX)-induced neuropathies have been reported [30].
Hypothesized mechanisms include secretion of neuro-
toxic autoantibodies by RTX-insensitive cell populations
[31], or an RTX-induced autoimmune response resulting
from disruption of the idiotype-anti-idiotype network
and the production of pro-inflammatory cytokines [32].

The originality of our study lies in its use of 2 comple-
mentary screening tools to identify neuropathic pain fea-
tures in a diverse RA population. Unlike many previous
studies with smaller samples or single-tool assessment, we
provide a broader picture of neuropathic pain prevalence

and its associations in daily clinical practice. This contri-
butes new data from a North African context, where such
information remains scarce despite the high RA burden.

Study limitations

However, our study has some limitations. First, the
assessment of pain was based on subjective tools that
rely solely on patients’ self-reported experiences, which
can vary considerably from one patient to another, and
so may affect the reliability and consistency of the re-
sults. Second, although validated screening tools for
neuropathic pain were used in our study, there is cur-
rently no universally accepted gold standard for its dia-
gnosis. This may affect the accuracy and comparability
of our results with other studies. Finally, the lack of data
on the use of antidepressants or anticonvulsants could
have influenced patients’ pain perception and their re-
sponses to screening tools.

Conclusions

Our study suggests a relatively high prevalence of
neuropathic pain in RA, underlining the potential value
of early screening and adequate management. Our find-
ings support the hypothesis that neuropathic pain in RA
is a multifactorial process. Thus, it requires a multidisci-
plinary approach and comprehensive assessment to bet-
ter characterize the nature of the pain. Further research
with larger sample sizes and the use of gold standard
diagnostic tests, such as neurological examinations or
imaging, is needed to confirm our findings. Additionally,
studies exploring the impact of different RA treatments
on neuropathic pain and its long-term effects on disabil-
ity would be valuable. Longitudinal studies could also
help clarify the relationship between neuropathic pain
and disease progression in RA patients.
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