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Obijective: (1) To define the factors associated with pain, functional limitation, grip strength (GS), sarcopenia and quality of life
(QoL) in hand osteoarthritis (HOA) patients and (2) to compare the characteristics of HOA patients with or without neuropathic-like
pain.

Methods: The clinical parameters (numeric rating scale (NRS) for pain, Functional Index for HOA (FIHOA), GS, QoL, and
sarcopenia) were completed by hand radiographs and biological analysis. A neuropathic-like pain was retained if the DN4 score
was >4/10. We performed a cross-sectional study comparing the patients’ characteristics using the Student’s ¢-test or Chi-square. The
relation between clinical parameters and others was studied with Spearman correlation or logistic regression.

Results: 110 hOA patients (mean age of 66.2 years and 89% of women) were included. Twenty-eight HOA patients presented
a comorbidity (25.7%: 28/109) and eight had sarcopenia (8/63: 12.7%). Hand GS was negatively associated with age (r=—0.23;
p=0.049), higher in men (p=0.003), and lower in erosive disease (p=0.03). Sarcopenia significantly correlated with higher pain
intensity (p=0.046), greater functional impairment (FIHOA, p=0.01), and lower QoL (p=0.03). The presence of comorbidity altered the
QoL (p=0.047). Depression was significantly associated with all clinical parameters, except GS. Sixty HOA patients had neuropathic-
like pain (56.0%); these were younger, had a higher FIHOA, and reported more night awakening and morning stiffness; however,
C-reactive protein (CRP) levels were not different.

Conclusion: Neuropathic-like pain and sarcopenia exacerbate functional decline in HOA, highlighting the need for targeted
interventions beyond conventional analgesics.
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Introduction

Osteoarthritis (OA) is the most frequent musculoskeletal disease in rheumatology. Symptoms in hand OA (HOA) patients are
very like those of rheumatoid arthritis patients: pain, functional limitation, and reduced quality of life (QoL)." The decreased
grip strength (GS) found in HOA patients reflects the radiographic severity of HOA in women and was only associated with
comorbidities in men.> A decrease in GS can detect the existence of sarcopenia, which is defined by a decrease in muscle mass
and strength.>* Sarcopenia was reported to predispose to the development of mobility limitations, to increase the risk of falls
and fractures and to promote dependence in the elderly.”® The diagnosis of sarcopenia is therefore important in OA patients.
Several studies concluded that sarcopenia increased the risk of OA or impaired function and quality of life in OA patients,
especially in knee and hip,”® but also in HOA.? Sarcopenia was also associated to more severe HOA.'® The diagnosis of
sarcopenia can be done using dual-energy X-ray absorptiometry (DEXA) or bioelectrical impedance analysis (BIA) in
addition to the results of GS.'""'? About ten years ago, a screening tool was created, the SARC-F questionnaire that makes
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it possible to detect sarcopenia in case of a score higher than or equal to 4."*
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Different phenotypes are reported in HOA patients.'>'® Some are more inflammatory, especially related to adipose tissue
or metabolic syndrome and low-grade inflammation.'” Authors concluded that metabolic syndrome correlated with increased
pain in HOA, independent of structural damage and anxiety/depression, underscoring its systemic impact on OA-related
pain. The characteristics of pain also differ between OA patients, and neuropathic-like pain, including burning, stinging, and
electric shocks, may be found in up to 50% of OA patients.'® Neuropathic pain can contribute to the painful experience of
OA, although the specific nerve damage to the somatosensory system is not yet clearly identified, hence the term
‘neuropathic-like pain” used in OA." Patients with OA-related pain also have altered pain thresholds in terms of pain
sensitization assessed by quantitative sensory testing (QST).2>*' Neuroimaging evidence suggests that this central sensitiza-
tion phenomenon may be associated with disruption of central pain inhibition pathways.?>*® Sensitization has also been
found to be associated with brain changes beyond regions strictly dedicated to pain processing, with enhanced activity in
general non-nociceptive sensory brain.”* This neuropathic-like characteristic of pain may explain why traditional analgesics
are not very effective in OA, as neuropathic pain is poorly relieved by conventional analgesics.>> We can also suppose that
the characteristics of HOA patients with neuropathic-like pain are different from those with nociceptive pain. However, to
our knowledge, only one study previously compared these two HOA populations.>®

Our cross-sectional study of HOA patients had two objectives: (1) to define the factors associated with pain,
functional limitation, GS, sarcopenia, and QoL and (2) to compare the characteristics of patients with neuropathic-like
and non-neuropathic pain.

Method

Ethics Statement
Ethical approval for this study was obtained from the local Ethics Committee (IRB00013412, “CHU de Clermont
Ferrand IRB #17, IRB number 2023-CF108). This study complies with the principles of the Declaration of Helsinki.*’

Informed Consent
Patients were informed about the objectives of the study, the modalities of anonymization of their personal data using the
RedCap secure web platform and gave their informed consent before starting the study.

Study Design
This monocentric cross-sectional study was offered to HOA patients regularly followed in the Rheumatology Department
of the University Hospital of Clermont-Ferrand.

Patients

Inclusion criteria were as follows: adult patient with HOA according to American College of Rheumatology (ACR)
criteria with > 2 symptomatic joints among proximal/distal interphalangeal joints or 1st interphalangeal joint with
Kellgren-Lawrence (KL) > 2; or symptomatic thumb base OA with KL > 2.°® Exclusion criteria were refusal to
participate, inability to understand or complete the surveys in French or to express consent. Patients with destructive
arthritis (rheumatoid arthritis, psoriatic arthritis, gout) were also excluded.

Demographic and Clinical Data Collection
The following parameters were collected for each included patients:

- Age, sex, tobacco use.

- Presence of diabetes, blood hypertension, or dyslipidaemia.

- The assessment and search of comorbidities was done first asking specific questions to HOA participants
and second reading the file of each included patients. A comorbidity was first retained in the event of a positive
response by the patient to the question of a personal history of cancer, cardiovascular disease, diabetes,
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neurological disease, or severe depression. Second, in the case of a patient who did not know or could not answer

with certainty, a comorbidity was retained in the event of the presence of this history in his medical record.

- We calculated the 10-year risk of fatal and non-fatal cardiovascular events using Systematic COronary Risk
Evaluation (SCORE2 and SCORE2-OP) algorithm scores.?’

- General physical examination (height, weight, blood pressure, and abdominal circumference). We calculated the
body mass index (BMI) and defined the presence of metabolic syndrome according to classification criteria.*

- Examination of the hands: number of painful joints, synovitis, morning stiffness, and night awakening.

- GS of each hand using a Jamar hydraulic hand dynamometer. Each measurement was performed in a calm, seated
and well-settled patient after explanation of the test by an experienced nurse (FF, MHS or MR). We recorded the
best result of three tests for each hand and defined the maximal GS.

- General treatments (lipid-lowering, antihypertensive), analgesics, and anti-inflammatory treatments.

- Outcomes and questionnaires self-assessed by the patient including:

o Numeric rating scale (NRS) for hand pain. NRS pain score was expressed by the patient itself. Patients rated the
degree of pain they feel on a 11-point scale. Zero is no pain, the 1-3 level is mild pain, the 4-6 level is moderate
pain, and the 7-10 level is high pain. Ten corresponded to the highest pain intensity.>'

o NRS for QoL. Patients rated the degree of QoL they feel on a 11-point scale. Zero is the lowest degree of QoL
and ten corresponded to the highest and best degree of QoL.

o DN4 questionnaire to define the presence of neuropathic pain with a score > 4.3

o Hand function using the Functional Index for HOA (FIHOA). FIHOA is a 10-item self-report questionnaire.
Items are scored on a 4-point scale from 0 (possible without difficulty) to 3 (impossible). The scores for each
item are summed to give a total score, which ranges from 0 to 30. Low scores indicate better hand function.*

o Anxiety and depression using the Hospital Anxiety and Depression Scale (HAD).** Seven questions relate to
anxiety and seven to depression, resulting in tow scores (maximum score for each=21).

o The SARC-F scoring used as a screening test to predict patients with sarcopenia: a score higher than 4 was used
to detect the patients with sarcopenia.’® And then we used hand grip strength to confirm probable sarcopenia
(cutoff values of hand grip strength, under that the presence of sarcopenia can be retained, is 27 kg in men and
16 kg in women), as already reported elsewhere.*®

Radiological and Biological Data Collection

We verified the inclusion criteria using recent hand radiographs (less than a year old) (ie, a Kellgren-Lawrence score > 2),
and concluded whether metacarpophalangeal, proximal interphalangeal, or distal interphalangeal joint erosions were
present. In a recent blood sample (less than three months old), we measured C-reactive protein (CRP), total cholesterol,
high-density lipoprotein (HDL) cholesterol, low-density lipoprotein (LDL) cholesterol, triglycerides, glycaemia, and uric
acid.

Statistical Analysis

Statistical analysis was performed using Stata software (version 13, StataCorp, College Station, USA). Continuous
variables are presented as mean and standard deviation, subject to the normality of their distribution (Shapiro—Wilk test).
Cases of non-normality are presented as medians, quartiles, and extreme values. Categorical variables are expressed as
numbers and associated percentages. The comparisons of patient characteristics according to the type of pain were
performed using the Student’s f-test, Fisher’s test, or the Chi-square test. The relation between pain, GS, FIHOA, SARC-
F score, QoL, and the other parameters was studied by Spearman correlation test for continuous variables or by logistic
regression for categorical variables. When logistic regression was not possible, we used the Student’s ¢-test or Fisher’s
test for mean comparison. The primary analysis was completed by a multivariable regression models to adjust for
confounders (eg, age, depression) and covariates determined regarding clinical relevance (age, SARC-F, FIHOA, HAD).

A p-value < 0.05 was considered significant.
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Results

Demographics and Clinical Characteristics

A total of 110 hOA patients, who visited the rheumatology department between May 2021 and June 2024, were included.
Our sample had a mean age of 66.2 £ 9.2 years with a significant majority of women (89%). Twenty-eight HOA patients
presented a comorbidity (25.7%: 28/109). Mean NRS pain was 5.3 £ 2.0 with 56% of patients (n=60) having
neuropathic-like pain; NRS QoL was 6.2 mm. Mean hand GS and SARC-F scores were 13.3 + 7.9 kg and 2.5 + 1.7,
respectively. The eight patients with SARC-F > 4 had sarcopenia according to their GS values (8/63: 12.7%). Only nine
patients had clinical synovitis but more than half reported night awakening and 56% morning stiffness with a median
duration of 20 minutes [Min-max: 5-120]. Erosive disease was present in 24% (n=22) of patients. The median CRP level
was 1.6 mg/l [min-max: 0.6—14.7]. Around 40% were taking analgesics and 18% NSAIDs; four patients were being
treated with methotrexate but none were taking hydroxychloroquine.

Factors Associated with Clinical Parameters

The results of the association between HOA patient characteristics and clinical parameters are presented in Table 1.
Depression, measured by the HAD-D scale, was significantly associated with all clinical parameters, except GS. The
association was positive with NRS pain, SARC-F, and FIHOA and negative with QoL. NRS pain was negatively
associated with HDL cholesterol levels and positively with triglycerides. Except for depression, FIHOA was not
significantly associated with any parameters. GS was negatively associated with age and SCORE2 and positively with
uric acid levels. Men had a higher GS than women (20.1 + 13.2 versus 12.3 £ 6.3 kg; p=0.003) and erosive disease was
associated with a lower GS (9.5 + 4.5 versus 13.6 + 6.4 kg; p=0.03). The QoL was significantly negatively impacted by

Table | Association of Characteristics with Clinical Parameters

NRS pain FIHOA Grip strength QoL SARC-F

Age r=—0.15 p=0.13 r=—0.04 p=0.70 | r=—0.23 p=0.049 r=—0.03 p=0.78 r=0.16 p=0.23
Men p=0.32% p=0.89* p=0.003* p=0.88* p=0.28*
Tobacco OR=0.22 [0.02-2.74] p=0.62* p=0.22* p=0.17* p=0.65*
Comorbidity p=0.42% p=0.70* p=0.89* p=0.047* OR=0.5 [0.11-2.66]
SCORE2 r=—0.04 p=0.71 r=0.09 p=0.37 | r=- 0.27 p=0.02 r=—0.16 p=0.14 r=0.09 p=0.50
BMI r=0.18 p=0.06 r=0.02 p=0.98 r=0.13 p=0.26 r=—0.20 p=0.06 r=0.31 p=0.01
Abdominal circumference r=0.02 p=0.81 r=—0.03 p=0.80 r=0.11 p=0.32 r=—0.19 p=0.14 r=0.45 p=0.005
Systolic BP r=0.07 p=0.46 r=0.06 p=0.80 r=—0.10 p=0.40 r=0.01 p=0.90 r=—0.14 p=0.29
Diastolic BP r=0.13 p=0.19 r=0.02 p=0.85 r=0.14 p=0.25 r=0.04 p=0.75 r=0.02 p=0.90
Metabolic syndrome OR=0.42 [0.03-6.95] p=0.13* p=0.34* p=0.16* OR=3.2
[0.35-28.7]

Arthralgia OR=4.6 [0.4-52.4] | OR=4.4 [0.39-50.4] p=0.91* p=0.86* | OR=0.37 [0.04-3.34]
Synovitis p=0.06* p=0.38* p=0.52* p=0.17* p=0.61*
Night awakening OR=2.3[0.2-26.2] | OR=2.3 [0.2-26.4] p=0.47* p=0.59* OR=3.0 [0.54-16.8]
Morning stiffness OR=1.4 [0.08-22.3] | OR=2.8 [0.25-32.7] p=0.99* p=0.81* | OR=0.22 [0.02-1.96]

(Continued)
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Table 1 (Continued).

NRS pain FIHOA Grip strength QoL SARC-F
FIHOA r=0.25 p=0.01
Hand grip r=—0.002 r=-0.18 p=0.15

p=0.98

HAD-A r= 0.06 p=0.54 r=0.03 p=0.77 r=—0.18 p=0.13 r=—0.18 p=0.08 r=0.08 p=0.54
HAD-D r=0.2 p=0.045 r=0.33 p<0.001 r=—0.19 p=0.12 | r=-0.31 p=0.003 r=0.43 p<0.001
QoL r=—0.17 p=0.11 r=—0.19 p=0.07 r=—0.11 p=0.40
SARC-F r=0.25 p=0.046 r=0.32 p=0.01 r=—-0.25p=0.14 | r =-0.28 p=0.03
Erosive radiographs OR=0.62 [0.05-7.16] p=0.87* p=0.03* p=0.14* | OR=1.71 [0.18-16.18]
CRP r=0.14 p=0.15 r=0.16 p=0.13 r=0.02 p=0.85 r=—0.11 p=0.29 r=0.03 p=0.83
Total cholesterol r=—0.20 p=0.036 r=—0.03 p=0.79 r=—0.02 p=0.84 r=0.08 p=0.47 r=-0.21 p=0.11
LDL cholesterol r=—0.16 p=0.10 r=—0.07 p=0.49 r=—0.08 p=0.50 r=0.07 p=0.54 r=—0.16 p=0.25
HDL cholesterol r=—0.23 p=0.02 r=—0.11 p=0.27 | r=-0.003 p=0.98 r=0.05 p=0.63 r=—0.23 p=0.07
Triglycerides r=0.21 p=0.036 r=0.14 p=0.18 r=0.14 p=0.24 r=—0.14 p=0.19 r=0.09 p=0.50
Glycemia r= 0.04 p=0.67 r=0.15 p=0.16 r=0.06 p=0.62 r=—0.15 p=0.19 r=0.10 p=0.45
Uric acid r=0.002 p=0.98 r=—0.02 p=0.86 r=0.27 p=0.03 r=—0.09 p=0.43 r=—0.20 p=0.15

Notes: *Mean comparison by the Student’s t-test when logistic regression is not possible. r: correlation coefficient; p= p-value; OR: odds ratio; BMI: body mass index;
BP: blood pressure; NRS: numeric rating scale; FIHOA: Functional index for hand osteoarthritis; HAD: Hospital Anxiety and Depression Scale; QoL: Quality of Life; CRP:
C-reactive protein; LDL: Low-density lipoprotein; HDL: high-density lipoprotein; SCORE2: Systematic COronary Risk Evaluation version 2. Bold values are statistically
significant.

depression, comorbidity, and sarcopenia. SARC-F scores (1.9 = 0.7 men versus 2.6 = 1.7 women; p=0.28) and the
number of patients with sarcopenia (1/8 men (12.5%) versus 7/55 women (12.7%); p=0.73) did not differ according to
sex. SARC-F was positively associated with BMI and abdominal circumference. Multivariable regression analyses to
adjust for confounders (eg, age, depression) did not find anymore significant associations between NRS pain, GS, QoL
and SARC-F and the other parameters.

Comparison of Patients with or without Neuropathic-Like Pain

In our cohort of 110 hOA patients, 60 (56%) had neuropathic-like pain. Table 2 summarises the comparison of
characteristics between patients with or without neuropathic-like pain. The only difference detected regarding general
characteristics was that patients with neuropathic-like pain were younger. They reported more night awakening and
morning stiffness but the pain intensity was similar between groups. In contrast, FIHOA was higher in the neuropathic-
like pain group. There were no other differences between groups, including the frequency of erosive radiographs, tender
joint counts, GS, or QoL.

Discussion

We found that hand GS was negatively associated with age and SCORE2. Haugen et al also reported a negative
association between GS and a higher comorbidity index.?” Therefore, it seems important to ask HOA patients about their
previous history to search for comorbidities. Siviero et al concluded that comorbidity was definitively and independently
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Table 2 Comparison of Characteristics Between HOA Patients with or without Neuropathic-Like Pain

Characteristics Number of HOA patients p-value
with neuropathic-like pain | Without neuropathic-like pain
DN4+ (n=60) DN4- (n=50)
Age, years 64.1 £ 83 67.8 £ 89 0.03
Female 54/60 (90.0%) 41/47 (87.2%) 0.65
Tobacco 6/56 (10.7%) 5/44 (11.4%) 0.92
Comorbidity 14/59 (23.7%) 8/47 (17.0%) 0.40
Charlson score 23+ 12 26+ 14 0.28
Heart SCORE2, % 5.6 +3.7 6.2 +33 0.38
BMI 263 +£5.8 26.0 + 4.7 0.78
Abdominal circumference, cm 89.6 + 13.9 904 + 11.3 0.80
Systolic BF, mmHg 1369 £ 17.2 137.0 + 16.3 0.97
Diastolic BF, mmHg 80.6 £ |1.3 772 £ 7.1 0.08
Metabolic syndrome 17/57 (29.8%) 12/42 (28.6%) 0.89
NRS pain, cm 5.6 +20 5.0+20 0.12
Arthralgia 44/59 (74.6%) 28/45 (62.2%) 0.18
Synovitis 7/59 (11.9%) 2/45 (4.4%) 0.29
Night awakening 40/58 (69.0%) 15/45 (33.3%) <0.001
Morning stiffness 35/46 (76.1%) 16/42 (38.1%) <0.001
FIHOA 1.7 £5.9 8.5 +6.0 0.008
Grip strength, kg 135 +9.1 135+6.3 0.97
HAD-A 9237 85+ 37 0.33
HAD-D 6.3 +40 55+38 0.31
Qol, cm 62+ 18 63+19 0.77
SARC-F 25+ 18 24+ 1.7 0.83
Erosive Radiographs 14/52 (26.9%) 8/40 (20.0%) 0.44
CRP, mg/l 28+28 24+23 0.39
Total cholesterol, g/l 2.30 £ 0.37 2.15 £ 0.46 0.09
LDL cholesterol, g/l 1.43 £ 0.38 1.31 £ 041 0.13
HDL cholesterol, g/l 0.64 £ 0.15 0.64 + 0.22 0.8l
Triglycerides, g/l 1.18 £ 0.54 1.10 £ 0.64 0.48
Glycaemia, mmol/l 5.38 + 1.02 5.28 + 1.00 0.65
Uric acid, pmol/l 285 + 73 296 + 80 0.51

Note: Values are mean * standard deviation or number of patients and percentage. Bold values are statistically significant.

Abbreviations: HOA, hand osteoarthritis; DN4, douleur neuropathique 4; BMI, body mass index; BP, blood pressure; NRS, numeric
rating scale; FIHOA, Functional index for hand osteoarthritis; HAD, Hospital Anxiety and Depression Scale; Qol, Quality of Life; CRP,
C-reactive protein; LDL, Low-density lipoprotein; HDL, high-density lipoprotein; SCORE2, Systematic COronary Risk Evaluation
version 2; kg, kilogram; cm, centimeters; g/l, gram per liter.
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associated with hand functional limitation, however, it did not affect the association of HOA with physical
function.*® Our results found that erosive disease caused a significant decrease in GS. It is now well-known that erosive
disease is more severe in more symptomatic and inflammatory patients with worse hand function. Tan et al found that
decreased GS reflected the radiographic severity of HOA, especially in women.? They performed a sex-stratified GS
analysis due to this interaction between GS and sex and found different results according to sex for GS-associated
factors. We could not perform the same analysis as the low number of men (n=12) in our cohort did not permit any
statistically relevant comparisons. Finally, we noticed a positive association between GS and uric acid levels. Covello
et al had already reported an association between gout and sarcopenia, which is still debated; the mean uricemia in our
study was normal.*”

Moradi et al found that erosive HOA was associated with sarcopenia, however, only in patients without concomitant
knee OA, which could correspond to patients with a more inflammatory phenotype.'® In our study, sarcopenia, detected
by SARC-F, was associated with a worse clinical profile, ie, increased pain intensity, increased functional limitation, and
reduced QoL. However, we did not find any association between SARC-F and CRP levels, synovitis, or radiographic
erosions. Moreover, the lack of association between SARC-F and GS could imply that GS measurement to conclude
sarcopenia is not relevant in HOA because of bias due to pain. The detection of sarcopenia for its prevention and
management seems, nonetheless, important in OA patients. Sarcopenia is now well-recognized as a central risk factor of
frailty in the elderly and is associated with functional impairment, physical disability, and an increased risk of falls.*’
Preventing sarcopenia is important in OA management to limit this risk of falling in the elderly OA population, which is
often also osteoporotic. Using SARC-F questionnaire to detect sarcopenia in OA patients can be useful because it is easy
to do in everyday routine care. By the same way, Lovett et al proposed to use SARC-F questionnaire to detect sarcopenia
in hip OA patients undergoing potential hip replacement. These patients at risk of sarcopenia will be more likely to be
referred to orthopedic surgery to undergo arthroplasty before the onset of sarcopenia or to fight preoperatively against the
decrease in muscle mass in order to reduce postoperative complications related to sarcopenia.*' ** However, SARC-F is
not sufficient to conclude to sarcopenia and complementary methods like BIA or body composition measured by DEXA
are necessary to strengthen and confirm the sarcopenia definition, but this requires more time than simply filling
a questionnaire and investing in the purchase of equipment.

Patients with neuropathic-like pain were younger and had a higher FIHOA, which corresponded with higher
functional limitations. Gloersen et al concluded that peripheral and possibly central sensitization were associated with
impaired function, finding that the pressure pain threshold was associated with a greater GS.** In our study, we found no
difference in GS between HOA with or without neuropathic-like pain. We noticed more inflammatory pain with more
night awakening and morning stiffness in HOA patients with neuropathic-like pain, yet no differences in CRP levels
between these patients. Neuropathic pain is not related to systemic inflammation but rather to low-grade inflammation
and/or neuroinflammation.*> This may explain the lack of difference in CRP levels detected in our study. We used the
DN4 tool to define neuropathic pain in our sample of HOA patients.’> We can raise concerns about the applicability of
the DN4 tool in HOA populations. In our experience, filling DN4 causes no difficulty for OA patients with HOA or OA
from another location or other rheumatic diseases.*® Then, it is up to the medical doctor in charge of the patient to define
whether the neuropathic pain is of local or general etiology. A local cause may benefit from the application of capsaicin
or lidocaine, while a general cause may be treated with antiepileptics or antidepressants.*’

In our cohort, most HOA patients had no analgesic or anti-inflammatory treatment. This could be due to an average
pain intensity level but also to the lack of efficacy of traditional analgesics in neuropathic-like pain. Van der Meulen et al
found that neuropathic-like pain in HOA was resistant to prednisolone therapy.”® In contrast, anti-neuropathic and
centrally acting analgesics, such as pregabalin or duloxetine, were efficient in decreasing the NRS pain in 65 hOA
patients.*® Similarly, we found that local application of 8% capsaicin patches reduced the pain intensity in 6/8 hOA
patients with neuropathic-like pain.*’ It is therefore very important to clearly define the type of pain and to identify the
presence of neuropathic-like pain in OA patients in order to choose an appropriate and effective analgesic treatment. In
fact, in OA studies, pain described as neuropathic could be also nociplastic.’® Nociplastic pain involves central
sensitization due to changes in the nervous system (plasticity). Tools exist to specify the different pain phenotypes in
OA. We used the DN4 tool, but the PainDETECT has also been used in the APPROACH cohort to distinguish patients
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with nociceptive pain from those with neuropathic pain that can therefore also be considered as nociplastic.”’
A PainDETECT score higher than 13 leads to the conclusion of probable neuropathic pain and a score higher that 19
to certain neuropathic pain. QST measuring pain thresholds is used to identify the pain sensitization process, which is
involved in the phenomenon of diffuse pain in OA.>' However QST only provides indirect evidence about the brain’s
involvement in OA-related pain. In recent years, neuroimaging studies have therefore developed, and particular in brain
functional MRI. Several neuroimaging studies have shown that the neuronal and glial elements of the sensory cortex,
hypothalamus and midbrain exhibit changes in OA patients that may modulate afferent nociceptive signals and contribute
to chronic OA-related pain.>* The use of brain functional MRI is not yet possible routinely in the management of pain of
OA patients, but in the near future it will make it possible to better define the type of pain in order to best adapt the
analgesic treatment.>

Our study has some limitations. First, the number of HOA patients included might be considered low compared with
some cohorts. Moreover, the absence of sample size calculation could raise concerns about adequate statistical power.
Nevertheless, compared with other cross-sectional studies, we have included the same number of patients or more. Few
studies have assessed the factors associated with clinical outcomes (eg, GS or sarcopenia) in HOA and compared them
against the characteristics of HOA patients with or without neuropathic-like pain. Second, this is a monocentric study,
which can limit the generalisation of our results. For example, only 24% of our sample had erosive disease, which might
be lower than expected in HOA patients followed at a University Hospital. This proportion was, however, sufficient to
draw relevant comparisons between erosive and non-erosive patients. Using GS alone for sarcopenia assessment was also
a limitation. Incorporating complementary methods like BIA to assess sarcopenia would have strengthened the sarco-
penia definition and the robustness of our results.

Acknowledgments
Editorial assistance, in the form of language editing and correction, was provided by XpertScientific Editing and
Consulting Services.

Author Contributions

All authors made a significant contribution to the work reported, whether that is in the conception, study design,
execution, acquisition of data, analysis and interpretation, or in all these areas; took part in drafting, revising or critically
reviewing the article; gave final approval of the version to be published; have agreed on the journal to which the article
has been submitted; and agree to be accountable for all aspects of the work.

Role of the Funding Source
This research received no funding.

Disclosure

Sylvain Mathieu has received personal fees from Bristol Myers Squibb, Pfizer, AbbVie, Novartis, Roche, Chugai, Merck,
Sharp, and Dohme, Tilman, although unrelated to the submitted work. All other authors have no conflicts of interest to
declare for this work.

References

1. Wittoek R, Van der Cruyssen B, Verbruggen G. Predictors of functional impairment and pain in erosive osteoarthritis of the interphalangeal joints:
comparison with controlled inflammatory arthritis. Arthritis Rheum. 2012;64(5):1430. doi:10.1002/art.33502

2. Tan E, Tuffet S, Rousseau A, et al. Variability of factors associated with grip strength in hand osteoarthritis according to sex: results From the
DIGICOD Cobhort. Joint Bone Spine. 2023;90(4):105548. doi:10.1016/j.jbspin.2023.105548

3. Evans WJ, Campbell WW. Sarcopenia and age-related changes in body composition and functional capacity. J Nutr. 1993;123:465-468.
doi:10.1093/jn/123.suppl_2.465

4. Visser M, Schaap LA. Consequences of sarcopenia. Clin Geriatr Med. 2011;27(3):387-399. doi:10.1016/j.cger.2011.03.006

5. Sayer AA, Syddall HE, Martin HJ, Dennison EM, Anderson FH, Cooper C. Falls, sarcopenia, and growth in early life: findings from the
Hertfordshire cohort study. Am J Epidemiol. 2006;164(7):665—-671. doi:10.1093/aje/kwj255

54 https: Open Access Rheumatology: Research and Reviews 2025:17


https://doi.org/10.1002/art.33502
https://doi.org/10.1016/j.jbspin.2023.105548
https://doi.org/10.1093/jn/123.suppl_2.465
https://doi.org/10.1016/j.cger.2011.03.006
https://doi.org/10.1093/aje/kwj255

Mathieu et al

oo

10.

12.

13.

14.

15.

16.

17.

18.

19.

20.

2

—_

22.

23.

24.

25.

26.

27.

28.

29.

30.

3

—

32.

33.

34.

35.

36.

37.

. Cawthon PM, Marshall LM, Michael Y, et al. Frailty in older men: prevalence, progression, and relationship with mortality. J 4m Geriatr Soc.

2007;55(8):1216-1223. doi:10.1111/j.1532-5415.2007.01259.x

.Jin Z, Wang R, Jin L, Wan L, Li Y. Causal relationship between sarcopenia with osteoarthritis and the mediating role of obesity: a univariate,

multivariate, two-step Mendelian randomization study. BMC Geriatr. 2024;24(1):469. doi:10.1186/s12877-024-05098-8

. Jeanmaire C, Mazi¢res B, Verrouil E, Bernard L, Guillemein F, Rat AC. Body composition and clinical symptoms in patients with Hip and knee

osteoarthritis: results from the KHOALA cohort. Semin Arthritis Rheum. 2018;47(6):797-804. doi:10.1016/j.semarthrit.2017.10.012

. Yang J, Liu P, Wang S, Jiang T, Zhang Y, Liu W. Causal relationship between sarcopenia and osteoarthritis: a bi-directional two-sample Mendelian

randomized study. Eur J Med Res. 2023;28(1):327. doi:10.1186/s40001-023-01322-0
Moradi K, Kwee R, Mohajer B, et al. Erosive hand osteoarthritis and sarcopenia: data from osteoarthritis initiative cohort. Ann Rheum Dis. 2024;15
(6):799. doi:10.1136/ard-2023-224997

. Baumgartner RN, Koehler KM, Gallagher D, et al. Epidemiology of sarcopenia among the elderly in New Mexico. Am J Epidemiol. 1998;147

(8):755-763. doi:10.1093/oxfordjournals.aje.a009520

Janssen I, Heymsfield SB, Ross R. Low relative skeletal muscle mass (sarcopenia) in older persons is associated with functional impairment and
physical disability. J Am Geriatr Soc. 2002;50:889-896.

Woo J, Leung J, Morley JE. Validating the SARC-F: a suitable community screening tool for sarcopenia ? J Am Med Dir Assoc. 2014;15
(9):630-634. doi:10.1016/j.jamda.2014.04.021

Cao L, Chen S, Zou C, et al. A pilot study of the SARC-F scale on screening sarcopenia and physical disability in the Chinese older people. J Nutr
Health Aging. 2014;18(3):277. doi:10.1007/s12603-013-0410-3

Binvignat M, Pires G, Tchitchek N, et al. Identification of symptom phenotypes of hand osteoarthritis using hierarchical clustering: from the
DIGICOD cohort. Arthritis Care Res. 2023;75(7):1494. doi:10.1002/acr.25047

Sougué C, Diallo M, Tchenadoyo Bayala YL, et al. Clinical phenotypes and associated factors in knee osteoarthritis in an African black population.
Osteoarthr Cartil Open. 2025;7(1):100570. doi:10.1016/j.ocart0.2025.100570

Charton A, Lacoste-Badie R, Tuffet S, et al. Metabolic syndrome is associated with more pain in hand osteoarthritis: results from the DIGICOD
cohort. Osteoarthr Cartil Open. 2025;7(1):100573. doi:10.1016/j.0carto.2025.100573

French HP, Smart KM, Doyle F. Prevalence of neuropathic pain in knee or Hip osteoarthritis: a systematic review and meta-analysis. Semin
Arthritis Rheum. 2017;47(1):1-8. doi:10.1016/j.semarthrit.2017.02.008

Dimitroulas T, Duarte R, Behura A, Kitas G, Raphael J. Neuropathic pain in osteoarthritis: a review of pathophysiological mechanisms and
implications for treatment. Semin Arthritis Rheumatism. 2014;44(2):145-154. doi:10.1016/j.semarthrit.2014.05.011

Suokas AK, Walsh DA, McWilliams DF, et al. Quantitative sensory testing in painful osteoarthritis: a systematic review and meta-analysis.
Osteoarthritis Cartilage. 2012;20:1075-1085. doi:10.1016/j.joca.2012.06.009

. Arant KR, Katz JN, Neogi T. Quantitative sensory testing: identifying pain characteristics in patients with osteoarthritis. Osteoarthritis Cartilage.

2022;30(1):17-31. doi:10.1016/j.joca.2021.09.011

Gwilym SE, Keltner JR, Warnaby CE, et al. Psychophysical and functional imaging evidence supporting the presence of central sensitization in
a cohort of osteoarthritis patients. Arthritis Rheum. 2009;61:1226-1234. doi:10.1002/art.24837

Iwabuchi SJ, Xing Y, Cottam WJ, et al. Brain perfusion patterns are altered in chronic knee pain: a spatial covariance analysis of arterial spin
labelling MRI. Pain. 2020;161(6):1255-1263. doi:10.1097/j.pain.0000000000001829

Pujol J, Blanco-Hinojo L, Doreste A, et al. Distinctive alterations in the functional anatomy of the cerebral cortex in pain-sensitized osteoarthritis
and fibromyalgia patients. Arthritis Res Ther. 2022;24(1):252. doi:10.1186/s13075-022-02942-3

Moisset X, Pagé MG, Pereira B, Choiniére M. Pharmacological treatments of neuropathic pain: real-life comparisons using propensity score
matching. Pain. 2022;163(5):964-974. doi:10.1097/j.pain.0000000000002461

van der Meulen C, van de Stadt LA, Kroon FPB, et al. Neuropathic-like pain symptoms in inflammatory hand osteoarthritis lower quality of life and
may not decrease under prednisolone treatment. Eur J Pain. 2022;26(8):1691-1701. doi:10.1002/ejp.1991

World Medical Association. Declaration of Helsinki: ethical principles for medical research involving human subjects. J4MA. 2013;310
(20):2191-2194. doi:10.1001/jama.2013.281053

Altman R, Alarcon G, Appelrouth D, et al. The American College of Rheumatology criteria for the classification and reporting of osteoarthritis of
the hand. Arthritis Rheum. 1990;33(11):1601-1610. doi:10.1002/art.1780331101

SCORE2 working group and ESC Cardiovascular risk collaboration. SCORE2 risk prediction algorithms: new models to estimate 10-year risk of
cardiovascular disease in Europe. Eur Heart J. 2021;42(25):2439-2454. doi:10.1093/eurheartj/ehab309

Expert Panel on Detection. Evaluation, and treatment of high blood cholesterol in adults. executive summary of the third report of the National
Cholesterol Education Program (NCEP) expert panel on detection evaluation, and treatment of high blood cholesterol in adults (adult treatment
panel III). JAMA. 2001;285:2186-2197.

. Farrar JT, Young JP Jr, LaMoreaux L, Werth JL, Poole MR. Clinical importance of changes in chronic pain intensity measured on a 11-point

numerical pain rating scale. Pain. 2001;94(2):149-158. doi:10.1016/S0304-3959(01)00349-9

Bouhassira D, Attal N, Alchaar H, et al. Comparison of pain syndromes associated with nervous or somatic lesions and development of a new
neuropathic pain diagnostic questionnaire (DN4). Pain. 2005;114(1-2):29-36. doi:10.1016/j.pain.2004.12.010

Dreiser RL, Maheu E, Guillou GB, Caspard H, Grouin JM. Validation of an algofunctional index for osteoarthritis of the hand. Rev Rhum Engl Ed.
1995;62(6 Suppl 1):43S-53S.

Zigmond AS, Snaith RP. The Hospital Anxiety and Depression Scale. Acta Psychiatr Scand. 1983;67(6):361-370. doi:10.1111/j.1600-0447.1983.
tb09716.x

Malmstrom TK, Miller DK, Simonsick EM, FerruccilL, Morley JE, Morley JE. SARC-F: a symptom score to predict persons with sarcopenia at risk
for poor functional outcomes. J Cachexia, Sarcopenia Muscle. 2016;7(1):28-36. doi:10.1002/jcsm.12048

Beaudart C, McCloskey E, Bruyére O, et al. Sarcopenia in daily practice: assessment and management. BMC Geriatr. 2016;16(1):170. doi:10.1186/
s12877-016-0349-4

Haugen I, Aaserud J, Kvien T. Get a grip on factors related to grip strength in persons with hand osteoarthritis: results from an observational cohort
study. Arthritis Care Res. 2021;73(6):794. doi:10.1002/acr.24385

Open Access Rheumatology: Research and Reviews 2025:17 htps: 55


https://doi.org/10.1111/j.1532-5415.2007.01259.x
https://doi.org/10.1186/s12877-024-05098-8
https://doi.org/10.1016/j.semarthrit.2017.10.012
https://doi.org/10.1186/s40001-023-01322-0
https://doi.org/10.1136/ard-2023-224997
https://doi.org/10.1093/oxfordjournals.aje.a009520
https://doi.org/10.1016/j.jamda.2014.04.021
https://doi.org/10.1007/s12603-013-0410-3
https://doi.org/10.1002/acr.25047
https://doi.org/10.1016/j.ocarto.2025.100570
https://doi.org/10.1016/j.ocarto.2025.100573
https://doi.org/10.1016/j.semarthrit.2017.02.008
https://doi.org/10.1016/j.semarthrit.2014.05.011
https://doi.org/10.1016/j.joca.2012.06.009
https://doi.org/10.1016/j.joca.2021.09.011
https://doi.org/10.1002/art.24837
https://doi.org/10.1097/j.pain.0000000000001829
https://doi.org/10.1186/s13075-022-02942-3
https://doi.org/10.1097/j.pain.0000000000002461
https://doi.org/10.1002/ejp.1991
https://doi.org/10.1001/jama.2013.281053
https://doi.org/10.1002/art.1780331101
https://doi.org/10.1093/eurheartj/ehab309
https://doi.org/10.1016/S0304-3959(01)00349-9
https://doi.org/10.1016/j.pain.2004.12.010
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1002/jcsm.12048
https://doi.org/10.1186/s12877-016-0349-4
https://doi.org/10.1186/s12877-016-0349-4
https://doi.org/10.1002/acr.24385

Mathieu et al

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.
48.

49.

50.

51.

52.

53.

Siviero P, Zambon S, Limongi F, et al. How hand osteoarthritis, comorbidity, and pain interact to determine functional limitation in older people:
observations from the European project on osteoarthritis study. Arthritis Rheumatol. 2016;68(11):2662. doi:10.1002/art.39757

Covello A, Toprover M, Oh C, et al. Skeletal muscle mass and quality in gout patients versus non-gout controls: a computed tomography imaging
study. Joint Bone Spine. 2024;91(5):105743. doi:10.1016/j.jbspin.2024.105743

Cerri A, Bellelli G, Mazzone A, et al. Sarcopenia and malnutrition in acutely ill hospitalized elderly: prevalence and outcomes. Clin Nutr. 2015;34
(4):745. doi:10.1016/j.clnu.2014.08.015

Lovett M, Negm A, loannidis G, et al. Identifying patients with osteoarthritis at risk of sarcopenia using the SARC-F. Can Geriatr J. 2021;24
(1):1-7. doi:10.5770/cgj.24.479

Tanaka S, Kayamoto A, Terai C, et al. Preoperative sarcopenia severity and clinical outcomes after total hip arthroplasty. Nutrients. 2024;16
(13):2085. doi:10.3390/nul16132085

Sumbal R, Abbas M, Sheikh SM, Sumbal A. Prevalence and clinical impact of sarcopenia in patients undergoing total joint arthroplasty:
a systematic review and a meta-analysis. J Arthroplasty. 2024;39(12):3128-3135. doi:10.1016/j.arth.2024.06.021

Gloersen M, Pettersen P, Neogi T, et al. Associations between pain sensitization and measures of physical function in people with hand
osteoarthritis: results from the Nor-Hand study. Osteoarthritis Cartilage. 2023;31(10):1388. doi:10.1016/j.joca.2023.07.005

Jonsson M, Backryd E, Jonasson L, Gerdle B, Ghafouri B. Differences in plasma lipoprotein profiles between patients with chronic peripheral
neuropathic pain and healthy controls: an exploratory pilot study. Pain Rep. 2022;7(e1036). doi:10.1097/PR9.0000000000001036

Mathieu S, Couderc M, Pereira B, et al. Prevalence of migraine and neuropathic pain in rheumatic diseases. J Clin Med. 2020;9(6):1890.
doi:10.3390/jcm9061890

Moisset X. Neuropathic pain: evidence based recommendations. Presse Med. 2024;53(2):104232. doi:10.1016/j.1pm.2024.104232

Sofat N, Harrison A, Russel M, et al. The effect of pregabalin or duloxetine on arthritis pain: a clinical and mechanistic study in people with hand
osteoarthritis. J Pain Res. 2017;10:2437. doi:10.2147/JPR.S147640

Mathieu S, Couderc M, Glace B, et al. Transdermal capsaicin in hand osteoarthritis: a preliminary study. Joint Bone Spine. 2022;90(3):105508.
doi:10.1016/j.jbspin.2022.105508

Zolio L, Lim K, McKenzie J, et al. Systematic review and meta-analysis of the prevalence of neuropathic-like pain and/or pain sensitization in
people with knee and Hip osteoarthritis. Osteoarthritis Cartilage. 2021;29(8):1096-1116. doi:10.1016/j.joca.2021.03.021

van Helvoort EM, Welsing PMJ, Jansen MP, et al. Neuropathic pain in the IMI-APPROACH knee osteoarthritis cohort: prevalence and
phenotyping. RMD Open. 2021;7(3):¢002025. doi:10.1136/rmdopen-2021-002025

Hall M, Dobson F, Klyne DM, Zheng CJ, Lima YL, Egorova-Brumley N. Neurobiology of osteoarthritis: a systematic review and activation
likelihood estimation meta-analysis. Sci Rep. 2023;13(1):12442. doi:10.1038/s41598-023-39245-9

Fauchon C, Binvignat M, Berenbaum F, Conaghan PG, Peyron R, Sellam J. Brain functional imaging contributions in osteoarthritis-related pain: a
viewpoint. Osteoarthr Cartil Open. 2024;7(1):100554. doi:10.1016/j.ocarto.2024.100554

Open Access Rheumatology: Research and Reviews Dovepress
Taylor & Francis Group

Publish your work in this journal

Open Access Rheumatology Research and Reviews is an international, peer-reviewed, open access journal publishing original research,
reports, editorials, reviews and commentaries on all aspects of clinical and experimental rheumatology in the clinic and laboratory including
the following topics: Pathology, pathophysiology of rheumatological diseases; Investigation, treatment and management of rheumatological
diseases; Clinical trials and novel pharmacological approaches for the treatment of rheumatological disorders. The manuscript management
system is completely online and includes a very quick and fair peer-review system, which is all easy to use. Visit http://www.dovepress.com/
testimonials.php to read real quotes from published authors.

Submit your manuscript here: https://www.dovepress.com/open-access-rheumatology-research-and-reviews-journal

56

n X in u Open Access Rheumatology: Research and Reviews 2025:17


https://doi.org/10.1002/art.39757
https://doi.org/10.1016/j.jbspin.2024.105743
https://doi.org/10.1016/j.clnu.2014.08.015
https://doi.org/10.5770/cgj.24.479
https://doi.org/10.3390/nu16132085
https://doi.org/10.1016/j.arth.2024.06.021
https://doi.org/10.1016/j.joca.2023.07.005
https://doi.org/10.1097/PR9.0000000000001036
https://doi.org/10.3390/jcm9061890
https://doi.org/10.1016/j.lpm.2024.104232
https://doi.org/10.2147/JPR.S147640
https://doi.org/10.1016/j.jbspin.2022.105508
https://doi.org/10.1016/j.joca.2021.03.021
https://doi.org/10.1136/rmdopen-2021-002025
https://doi.org/10.1038/s41598-023-39245-9
https://doi.org/10.1016/j.ocarto.2024.100554
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Method
	Ethics Statement
	Informed Consent
	Study Design
	Patients
	Demographic and Clinical Data Collection
	Radiological and Biological Data Collection
	Statistical Analysis

	Results
	Demographics and Clinical Characteristics
	Factors Associated with Clinical Parameters
	Comparison of Patients with or without Neuropathic-Like Pain

	Discussion
	Acknowledgments
	Author Contributions
	Role of the Funding Source
	Disclosure

