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Abstract

functional status, and overweight.

RA patients were detected.

overweight.

Background: Rheumatoid arthritis (RA) is an autoimmune disease characterized by polyarthritis that may cause
irreversible joint disability. Pain is the most important symptom in RA patients that requires more attention and
careful evaluation. Despite the improvement in medications used to control inflammation in RA patients, a relevant
number of them still experience neuropathic pain even with disease remission. This study was conducted to
estimate the frequency of neuropathic pain (NP) in RA patients and to assess its relationship with disease activity,

Results: NP was detected in 12.5% (14 patients) of RA patients. Highly significant differences were found between
RA patients with NP and those without NP as regards disease duration, visual analog scale (VAS) of pain, disease
activity score 28 (DAS28-ESR), erythrocyte sedimentation rate (ESR), C-reactive protein (CRP), body mass index (BM)),
health assessment questionnaire (HAQ) score, and Douleur Neuropathique in 4 (DN4) questionnaire for NP
assessment (p < 0.001). The correlation between the DN4 questionnaire and the parameters of disease activity in RA
patients with NP was not significant. By univariate analysis, the possible risk factors for NP in RA patients were
disease duration, VAS, DAS28-ESR, HAQ, and BMI; however, by multivariate analysis, no possible risk factors for NP in

Conclusion: Although pain in patients with RA was classified as nociceptive in nature, a relevant proportion of
patients might also have NP. NP in RA patients was related to functional disability, high disease activity, and

Keywords: Rheumatoid arthritis, Douleur Neuropathique in 4 (DN4) questionnaire, Neuropathic pain

Background
Rheumatoid arthritis (RA) is a systemic autoimmune dis-
ease characterized by persistent, progressive synovitis, and
structural damage that can result in progressive disability
and loss of function [1]. Despite the significant improve-
ment in RA management, persistent pain still presents in
a relevant number of RA patients. Careful pain evaluation
in RA patients will result in more advanced control of
pain and better disease outcome [2].

Pain in patients with RA was described as nociceptive
pain (inflammatory) and neuropathic pain. The nociceptors

* Correspondence: abdullahradwan@yahoo.com

'Department of Rheumatology and Rehabilitation, Faculty of Medicine,
Sohag University, Nasser, Sohag, Egypt

Full list of author information is available at the end of the article

@ Springer Open

stimulated by chronic inflammation will result in nocicep-
tive pain [3]. The International Association for the Study of
Pain (IASP) defined the neuropathic pain (NP) as “pain
caused by a primary lesion or dysfunction in the nervous
system” [4]. Both hyperalgesia and allodynia are pathogno-
monic of NP [5].

NP and non-NP require different treatment modalities,
so, for optimal treatment of NP, it should be properly
evaluated and correctly diagnosed [6]. Patients describe
NP as burning, tingling, pins and needles, electric shock
feeling, and sensitivity to heat, cold, touch, or pressure
[7]. Because of the overlap that can occur between NP
and nociceptive pain in the pathophysiological mecha-
nisms, several instruments have been developed for the
assessment of pain [8].
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According to IASP, careful history taking, proper
clinical neurological examination, and sensory testing
are recommended for NP diagnosis. To differentiate NP
from non-NP, several screening tools were recom-
mended by IASP [9].

One of the screening tools used for NP assessment is
the Douleur Neuropathique in 4 (DN4) score which was
developed by the French neuropathic pain group. The
Pain DETECT questionnaire (PD-Q) is another screen-
ing tool developed for the assessment of NP [10].

The present study was carried out to estimate the fre-
quency of NP in RA patients and to assess its relationship
with disease activity, functional disability, and overweight.

Methods

This study was cross-sectional and performed on RA
patients who attended the outpatient clinic of the
Department of Rheumatology and Rehabilitation of our
University Hospital in the period between December
2018 and May 2019. One hundred and twelve patients (9
males and 103 females) fulfilling the American College of
Rheumatology/European league against rheumatism
(ACR/EULAR) criteria for a diagnosis of RA [11] were
randomly selected. RA patients with neurological diseases
such as cerebrovascular disorders, multiple sclerosis, and
peripheral neuropathy; those with fibromyalgia; and those
with endocrine diseases such as diabetes mellitus and thy-
roid disorders were excluded from the study.

Patients were subjected to full history taking and thor-
ough clinical examination. The erythrocyte sedimenta-
tion rate (ESR) (mm/h), C-reactive protein (CRP) (mg/l),
rheumatoid factor (RF) (U/ml), and anti-cyclic citrulli-
nated peptide (anti-CCP) (U/ml) were assessed. The dis-
ease activity score 28 ESR (DAS28-ESR) [12], the visual
analog scale (VAS) of pain [13], and the body mass index
(BMI) were measured. The functional status was evalu-
ated by the health assessment questionnaire (HAQ) [14].

In the present study, a combination of methotrexate
(15 mg/week) and leflunomide (20 mg/day) were used
for the treatment of RA patients. Due to the high cost of
biologics, RA patients used this combination for good
control of disease activity.

The NP was assessed by the DN4 score. This score is
characterized by the easy translation to the Arabic lan-
guage, simplicity in usage, and easy scoring. It included
10 items, seven of them included self-reported pain
sensations (itching, tingling, numbness, pins and needles,
painful cold, electric shock, and burning), while the
remaining 3 items described the clinical findings
(hypoesthesia to prick, hypoesthesia to touch, and brush-
ing). Each item can be answered as “Yes” and takes 1
point or “No” and takes 0 points. The total score ranges
from 0 to 10, and the score of 4 or more (> 4) is consid-
ered positive for NP. The sensitivity of this score is 83%,
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and the specificity is 90% for the diagnosis of neuro-
pathic pain. The diagnostic accuracy of the DN4 score is
higher than other questionnaires used for the determin-
ation of neuropathic pain because of the presence of
physical examination in this score [10].

Statistical analysis: Data was analyzed using IBM-SPSS
statistics version 24 (May 2016, IBM Corporation, Chicago,
USA) Qualitative data were expressed as numbers and per-
centages while quantitative data were expressed as means
and SD. Pearson’s chi-squared test was used to compare
percentages in qualitative data. Student’s ¢ test was used to
compare the means between groups for quantitative data,
and Mann Whitney’s test was used instead of a ¢ test for
non-parametric data. Pearson’s correlation coefficient test
was used to estimate correlations between different vari-
ables for parametric data, and Spearman’s correlation test
was used instead of non-parametric data. P-value was con-
sidered significant if <0.05 and highly significant if <0.001.

Results

A total of 112 patients with RA (9 males, 103 females;
mean age 44.86 + 10.1 years) were included in the study.
The characteristics of RA patients with NP and those
without NP are presented in Table 1. Highly significant
differences were found between the two groups as
regards disease duration, VAS, DAS28-ESR, ESR, CRP,
BMI, HAQ, and DN4 (p < 0.001) (Table 1). The correl-
ation between the DN4 questionnaire and parameters of
disease activity in the group of RA patients with NP was
not significant (Table 2). The univariate binary regres-
sion analysis showed that disease duration, VAS, total
joint counts (TJCs), swollen joint counts (SJCs), DAS28-
ESR, ESR, CRP, BMI, and HAQ are possible risk factors
for NP in RA patients (Table 3); however, no possible
risk factors for NP in RA patients were detected by the
multivariate analysis (Table 4).

Discussion

RA is a common autoimmune arthritis characterized by
synovial changes, cartilage and bone destruction, joint swell-
ing, and pain with associated systemic inflammation. The
prognosis and control of RA have greatly improved especially
when biologic disease-modifying anti-rheumatic drugs
(DMARDs) were introduced for its management. However,
some RA patients still suffer from severe pain [15].

Pain is categorized into nociceptive pain, NP, and
mixed pain. RA, osteoarthritis, and trauma are catego-
rized as nociceptive pain. Diabetic neuropathy, sciatic
pain, and post-herpetic neuralgia are categorized as NP.
Post-operative pain, the pain of lumbar disc hernia, and
pain of spinal canal stenosis are categorized as mixed
pain [16]. The concept of mixed pain may also be ap-
plied to RA, because different pain mechanisms operate
in this type of pain. In RA patients, because of the
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Table 1 Comparison between RA patients with neuropathic pain and those without neuropathic pain

Characteristics RA patients with RA patients without P value
neuropathic pain neuropathic pain (n = 98)
(n=14)
Sex 0.687
Male 1(7.1%) 8 (8.2%)
Female 13 (92.9%) 90 (91.8%)
Age 49 + 775 4427 £10.29 0.101
Education level 0.898
No formal education 9 (64.3%) 65 (66.3%)
Primary education 3 (21.4%) 14 (14.3%)
Secondary education 1 (7.1%) 10 (10.2%)
Tertiary education 1 (7.1%) 9 (9.2%)
Disease duration (years) 1121 +£ 167 466 + 147 0.001
RF (IU/mL)
Positive 11 (78.6%) 70 (71.4%) 0.754
Negative 3 (21.4%) 28 (28.6%)
Anti-CCP (u/ml)
Positive 7 (50%) 58 (59.2%) 0515
Negative 7 (50%) 40 (40.8%)
VAS (0-100 mm) 736 £ 134 191 £ 1.08 <0.001
DAS-28 score 527 £ 082 233+ 071 <0.001
HAQ 1.19 £ 041 026 = 0.27 <0.001
BMI (kg/m?) 2407 + 198 2046 + 156 <0001
ESR (mm/h) 54.14 +£19.73 20.86 + 641 <0.001
CRP (mg/L) 2743 £ 1193 413 £ 389 <0.001
DN4 8.00 = 0.96 1.88 £ 0.82 <0.001

Data was expressed as means * SD for quantitative data, and numbers and percentages for qualitative data. P values were obtained using Pearson’s chi-squared
test for the comparison of percentages of qualitative variables between the two groups, and Fisher's exact test was used in cases of non-parametric data. On the
other hand, p values were obtained using independent t test comparing the means of quantitative variables between the two groups, and Mann Whitney test
was used instead of t test to compare the median rather than the means in cases of non-parametric data

RF Rheumatoid factor, Anti-CCP Anti-cyclic citrullinated peptide, VAS Visual analog scale of pain, DAS-28 Disease activity for 28 joint indices score, HAQ Health
assessment questionnaire, BMI Body mass index, ESR Erythrocyte sedimentation rate, CRP C-reactive protein, DN4 Douleur Neuropathique in 4 questionnaire

inadequate response of NP to the traditional anti-
inflammatory medications, and the association be-
tween NP and poor quality of life, it is important to
address the presence of NP symptoms in RA [17].

In our study, based on the DN4 scores, NP was de-
tected in 12.5% (14 patients) of RA patients. According
to DN4 scores, Perrot et al. [18] detected NP in 36% of
patients with RA while Cengiz et al. [19] detected NP in
45.3% of RA patients. This may be explained by the
racial differences and the different sample sizes in the
studied populations. By using the PD-Q, NP was
detected in 33% [20], in 17% [16], and in 11% [17] of RA
patients. These results showed that, despite advance-
ment in RA management, pain suppression in some
patients remains inadequate, even with good control of
inflammation. Therefore, inflammation is not the only
parameter that predisposes to pain in RA; other parame-
ters like NP can also have a role. Therefore, considering

the NP component is essential in the optimal care of RA
patients [19]. The first-line drugs for the management of
NP were tricyclic antidepressant, pregabalin, and duloxe-
tine, while the second line drug was tramadol. However,
pregabalin is the only drug approved for treating NP in
Japan [17]. Because the main adverse effects of pregaba-
lin are weight gain and edema, attention should be paid
to RA patients with NP when treating them with
pregabalin.

In the present study, significantly higher levels of dis-
ease duration, VAS, DAS28-ESR, ESR, and CRP were re-
ported in RA patients with NP than those without NP (p
< 0.001). The univariate analysis detected these parame-
ters as possible risk factors for neuropathic pain. How-
ever, no possible risk factors for NP were detected by
the multivariate analysis. These results were consistent
with those of Ito et al. [17] who found significantly
higher levels of disease activity parameters in RA
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Table 2 Comparison between Douleur Neuropathique in 4 (DN4) questionnaire and other variables among RA patients with

neuropathic pain (n = 14)

Characteristics DN4 (mean + SD) Correlation coefficient P value
Sex 0.298
Male 7
Female 8.08 + 0.95
Age (years) 0.021 0.944
Disease duration (years) 0.239 0410
RF (IU/mL)
Positive 8.09 = 0.83 0520
Negative 767 £1.53
VAS (0-100 mm) 0.034 0.908
DAS-28 score -0.269 0.353
HAQ 0.087 0.769
BMI (kg/m?) 0405 0.151
ESR (mm/h) -0312 0277
CRP (mg/L) 0483 0.080

Data was expressed as means + SD of DN4 level between males and females, or between RF positive and negative patients, and for these, p values were obtained
using independent t test. The correlation between DN4 and other quantitative variables was calculated using Pearson’s correlation test for parametric variables

and Spearman’s correlation test for non-parametric variables

RF Rheumatoid factor, Anti-CCP Anti-cyclic citrullinated peptide, VAS Visual analog scale of pain, DAS28 Disease activity for 28 joint indices score, HAQ Health
assessment questionnaire, BMI Body mass index, ESR Erythrocyte sedimentation rate, CRP C-reactive protein

patients with NP than those without NP. The longer dis-
ease duration will give a chance to the neuropathic pain
to become apparent. On the contrary, our results were
inconsistent with those of Koop et al. [16]. According to
these findings, more effective treatment strategies should
be applied to RA patients especially those with NP.

In our study, patients with RA and NP showed signifi-
cantly higher BMI values than those without NP. Similar
results were found in other studies [17, 20]. However, no

Table 3 Univariate binary logistic regression analysis of the
possible risk factors for neuropathic pain among RA patients

Characteristics P value 0Odd'’s ratio Cl of odd’s
Female sex 0.896 1.156 0.133-10.007
Age 0.104 1.050 0.990-1.113
Education 0.859 0.947 0.527-1.701
Disease duration (years) <0.001 3.305 1.876-5.824
RF 0578 1467 0.380-5.656
Anti-CCP 0516 1450 0472-4.455
VAS <0.001 4.586 2.176-9.664
DAS-28 score < 0.001 9.268 3.575-24.027
HAQ <0.001 108477 15.669-750.998
BMI (kg/m?) <0.001 2324 1.627-3.319
ESR <0.001 1.192 1.106-1.284
CRP <0.001 1313 1.169-1.475

RF Rheumatoid factor, Anti-CCP Anti-cyclic citrullinated peptide, VAS Visual
analog scale of pain, DAS28 Disease activity for 28 joint indices score, HAQ
Health assessment questionnaire, BMI Body mass index, ESR Erythrocyte
sedimentation rate, CRP C-reactive protein

association between NP and BMI was detected in the
multivariate analysis which was inconsistent with that of
Ito et al. [17] who found that BMI > 22 was associated
with NP in the multivariate analysis. Pain and obesity
have a complex relationship, and the association be-
tween NP and obesity is still unclear [17]. It has been
suggested that obesity may be related to pain [21], and
in contrast, chronic pain may lead to a sedentary life-
style, resulting in obesity [17].

In the current study, patients with RA and NP re-
ported higher HAQ scores compared to those without
neuropathic pain which were in line with those of Koop
et al. [16]. No association between HAQ scores and NP
was detected in the multivariate analysis. This can be ex-
plained by the fact that HAQ scores are subjective mea-
sures and therefore may not necessarily detect the true
functional disability [16].

In the present study, the correlation between the DN4
questionnaire and disease activity parameters in RA pa-
tients was not significant. Our results were consistent

Table 4 Multivariate binary logistic regression analysis of the
possible risk factors for neuropathic pain among RA patients

Characteristics Pvalue Odd’sratio Clofodd’s Rank
Disease duration (years) 0.987 2017 0.781-3982 2
DAS-28 score 0.992 1.868 0443-2119 3
HAQ 0.990 3.200 0.711-5829 1
BMI (kg/mz) 0.990 1.764 0.889-1.987 4

DAS-28 Disease activity for 28 joint indices score, HAQ Health assessment
questionnaire, BMI Body mass index
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with those of Koop et al. [16] but inconsistent with those
of Perrot et al. [18]. This can be explained by the low
sample size, racial difference, different disease duration
and severity, and gender difference. Therefore, future
larger studies are needed to clarify these results.

Limitations

First, NP diagnosis was only made by the DN4 question-
naire. Confirmation of the results can be done by using
electrodiagnostic studies, including nerve conduction
studies and electromyography. Second, for better inter-
pretation of the present findings, another questionnaire
like the PD-Q can be used in addition to the DN4 ques-
tionnaire in future studies. Third, psychological assess-
ment for depression and anxiety that may be related to
NP was not done. Fourth, it can be better to exclude RA
patients treated with leflunomide because of leflunomide-
induced neuropathy which may interfere with the inter-
pretation of the present results. Finally, the low percentage
of RA patients with NP and the predominance of females
in the current study may prevent the generalization of the
results. So, for an accurate understanding of NP in RA, fu-
ture larger studies are needed to provide us with more
professional approaches to pain management.

Conclusion

Although pain in RA patients is mainly classified as
nociceptive, a relevant number of RA patients might also
have NP. NP in RA patients is related to high disease ac-
tivity, functional disability, and overweight.
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