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Background: Muscle mass loss is common in long-standing rheumatoid arthritis (RA). The aim was to explore the prevalence and effects of RA disease characteristics in patients with early RA.

Methods: This cross-sectional study was carried out based on a Chinese RA cohort and control subjects. The body composition (BC) was assessed using bioelectric impedance analysis. Myopenia was defined by an appendicular skeletal muscle mass index of ≤ 7.0 kg/m2 in men and ≤ 5.7 kg/m2 in women. Physical dysfunction was defined as a health assessment questionnaire disability index > 1. Propensity score matching was performed to balance age and gender differences among patients with early RA (disease duration ≤ 12 months) and established RA, and controls (with 1:3:3 matching).

Results: In total, 2017 controls and 1,008 patients with RA were recruited for this study. Among the patients with RA, there were 190 (18.8%) patients with early RA, with a median disease duration of 7 (4, 11) months. The matched patients with early RA (n = 160) showed a higher prevalence of myopenia than the matched controls (41.3 vs. 15.8%, P < 0.0167), but no difference was found in the matched patients with established RA (41.3 vs. 50.4%, P > 0.0167). Compared with the patients with established RA, the patients with early RA exhibited higher disease activity scores [disease activity score in 28 joints with four variables including C-reactive protein (DAS28-CRP): median 4.76 vs. 3.93, P < 0.001] and a higher prevalence of physical dysfunction (26.3 vs. 19.4%, P = 0.035). In the patients with early RA, patients with myopenia showed a higher prevalence of physical dysfunction than those without myopenia (41.3 vs. 15.5%, P < 0.001), among which walking and common daily activities were the most involved subdimensions. Multivariate logistic regression analysis showed that DAS28-CRP was positively associated with myopenia [adjusted odds ratio (AOR) 1.558, 95% CI (1.138–2.132)], and myopenia [AOR 2.983, 95% CI (1.192–7.465)] was independently associated with physical dysfunction in the patients with early RA.

Conclusion: Our data indicate the importance of early detection of muscle involvement in the early stage of RA and imply the significance of early aggressive control of disease activity for the prevention of myopenia and physical dysfunction in patients with early RA. Our study provides a new perspective on RA management.
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Introduction

Rheumatoid arthritis (RA) is a common chronic inflammatory disease leading to joint damage and disability (1). An unfavorable alteration of body composition (BC) has been reported in patients with RA, including a loss of muscle mass, concurrent with or without increased fat mass (2–6). Myopenia, a novel nomenclature for the presence of muscle wasting caused by clinical diseases, has been reported to be common in patients with RA (7). We previously reported that 45.1% of Chinese patients with RA were complicated with myopenia (3), especially elderly patients with RA (54.5%) (4). The increasing prevalence of myopenia has been well-recognized in patients with long-standing RA, which may be associated with prolonged disease duration (3, 4, 8). However, less is known about BC alteration and its effects on RA disease characteristics in the early stage of RA.

Myopenia has been reported to be associated with more active disease, worsening physical dysfunction, severe joint destruction, and even increased risk of cardiovascular diseases and mortality in patients with established RA (3, 4, 8). However, the results of the associations between RA disease characteristics and loss of muscle mass in patients with early RA are inconsistent regarding the restricted evidence. Furthermore, there is a lack of comparison of muscle mass and strength between patients with early and established RA. Based on our large-scale RA cohort, we aimed to explore the alteration and significance of BC in patients with early RA with a disease duration ≤ 12 months and to compare with matched controls as well as patients with established RA.



Methods


Study population

We conducted a cross-sectional study which was drawn from our RA cohort (3, 4). Patients in the hospital ward or outpatient clinic who fulfilled the 2010 classification criteria for RA (9) were recruited from September 2015 to January 2022. Patients younger than 16 years and those accompanied by other connective tissue diseases, infection, malignancy, pregnancy, and other diseases that may affect physical function (e.g., stroke) were excluded. According to disease duration, patients were classified as early ( ≤ 12 months) or established RA (>12 months) (10). Controls were staff in Zhangjiang InnoPark of Shanghai from June 2015 to August 2016 and in Sun Yat-Sen Memorial Hospital from May 2019 to March 2022 who voluntarily participated in this study. These control subjects were excluded if self-reported with a history of connective tissue diseases, cancer, severe chronic diseases, mental disorders, implanted electronic devices, current infection, or pregnancy.



Demographic and clinical data collection

The demographic and clinical data of patients with RA were recorded at enrollment, as we previously reported (3, 4), including gender, age, smoking history, body mass index (BMI), disease duration, disease activity, radiographic indicators, physical function, comorbidities, serum albumin, and previous medications. Disease activity was assessed with a disease activity score in 28 joints with four variables including erythrocyte sedimentation rate (DAS28-ESR), disease activity score in 28 joints with four variables including C-reactive protein (DAS28-CRP), Simplified Disease Activity Index (SDAI), and Clinical Disease Activity Index (CDAI). Radiographic indicators included modified total Sharp score (mTSS), joint space narrowing (JSN) subscore, and joint erosion (JE) subscore.

Physical function was measured by the Stanford Health Assessment Questionnaire (HAQ). HAQ is a disease-specific instrument to assess the functional status of RA, which includes eight subdimensions (11). The HAQ score ranges from 0 to 3, with higher scores indicating more severe dysfunction. Physical dysfunction was defined as a HAQ disability index (HAQ-DI) > 1, as described previously (3, 12), and physical dysfunction of the eight subdimensions was defined as the score of that subdimension > 1.



Body composition assessments

Body composition parameters were measured by bioelectric impedance analysis using an InBody 230 device (Biospace Co., Shanghai, China), as we previously reported (3, 4). The appendicular skeletal muscle mass index (ASMI) was defined as appendicular skeletal muscle mass/height2 (kg/m2). Myopenia was defined by an ASMI ≤ 7.0 kg/m2 in men and ≤ 5.7 kg/m2 in women (13), while overfat was defined by the percentage of body fat mass (BF%) ≥ 25% in men and ≥ 35% in women, respectively (14).



Statistical analysis

Statistical analyses were conducted by SPSS software (version 25.0) and R software (version 4.0.4). Differences between the two groups were detected by Student's t-test or the Mann–Whitney U-test or chi-squared test for continuous or categorical variables. Propensity score matching was brought to balance age and gender distribution among the patients with early RA and established RA, and controls (in 1:3:3 matching) for comparisons of BC characteristics. One-way analysis of variance (ANOVA) and the chi-squared test were used for the comparison of continuous variables and categorical variables among the three groups, respectively. Bonferroni correction was further performed for multiple comparisons to correct the type I error. Subgroup analyses according to gender were conducted to estimate the differences in BC characteristics among the three groups.

Logistic regression analyses were conducted to evaluate the associations between RA disease activity (including DAS28-ESR, DAS28-CRP, SDAI, and CDAI) and myopenia/overfat in the patients with early and established RA separately. In Model 1, gender, age, smoking history, rheumatoid factor (RF) status, anti-cyclic citrullinated peptide antibody (ACPA) status, comorbidities, level of serum albumin, and previous treatment were adjusted for, while the mTSS was further added to Model 2, and BMI and BF%/ASMI were added to Model 3. Similar logistic regression analyses in different adjusting models were performed to identify the associations between BMI, BC (ASMI, myopenia, BF%, and overfat), and physical dysfunction in the patients with early and established RA separately. Subgroup analyses according to gender were also performed to distinguish whether there were differences in the associations of BC with physical dysfunction between female and male patients with early and established RA. A two-tailed P-value < 0.05 was considered statistically significant, except for the P-value (< 0.0167) of Bonferroni correction used in multiple comparisons.




Results


Demographic and clinical characteristics of patients with RA

Of the 1,342 patients with RA recruited, 266 patients without BC assessment and 68 patients with other diseases were excluded. Hence, a total of 1,008 patients with RA and 2017 controls were qualified for analysis (Figure 1). In the RA group, 809 (80.3%) patients were female, with a mean age of 51.1 ± 12.6 years and a median disease duration of 57 (IQR 21–120) months. According to CDAI, 184 (18.3%) patients were in remission (CDAI ≤ 2.8), while 824 (81.7%) were active (CDAI > 2.8). In total, 21.9% of patients with RA were treatment-naive who had not received glucocorticoids or disease-modifying antirheumatic drug (DMARD) therapy for at least 6 months before enrollment (Supplementary Table 1).


[image: Figure 1]
FIGURE 1
 Flow diagram of patients with RA included. RA, rheumatoid arthritis; BC, body composition.


There were 190 (18.8%) patients with early RA (median disease duration 7 months) and 818 (81.2%) patients with established RA (median disease duration 72 months). Compared with the patients with established RA, the patients with early RA were younger (mean 49.2 years vs. 51.6 years), had a higher proportion of male patients (28.4 vs. 17.7%), and had a shorter disease duration and lower radiographic scores (all P < 0.05). Meanwhile, the patients with early RA had a lower level of serum albumin, more active RA, and more severe and higher prevalence of physical dysfunction (all P < 0.05, Supplementary Table 1).



BC characteristics of patients with early RA and established RA

Of the control subjects, there were 53.0% female subjects, with a mean age of 34.8 ± 10.1 years. Compared with the controls, the patients with RA were more predominantly female and older (both P < 0.001). After matching by gender and age (1:3:3), 160 patients with early RA, 480 patients with established RA, and 480 controls were qualified for comparison.

Compared with the matched controls, both the matched patients with early and established RA had lower BMI, decreased skeletal muscle mass and muscle mass distributed in the trunk and appendicular extremities, together with a higher prevalence of myopenia (early RA: 41.3 vs. 15.8%; established RA: 50.4 vs. 15.8%, both P < 0.0167, Table 1). Although the patients with established RA showed further decreased muscle mass, the prevalence of myopenia in patients with early RA was as high as that in established RA (41.3 vs. 50.4%, P > 0.0167). For body fat mass, when compared with the matched controls, the patients with established RA, but not early RA, showed a higher prevalence of overfat (established RA: 32.7 vs. 22.7%, P < 0.0167; early RA: 26.9 vs. 22.7%, P > 0.0167).


TABLE 1 Comparisons of BC characteristics among patients with early RA, established RA, and controls.
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Clinical characteristics of patients with myopenia or overfat in early and established RA

There were 42.1% (80/190) patients with early RA and 51.3% (420/818) patients with established RA had myopenia (P = 0.022). In the patients with early RA, the prevalence of myopenia was 37.5% (6/16) in patients with remission and 42.5% (74/174) in those with active RA, including 34.0% (17/50), 39.0% (23/59), and 52.3% (34/65) in patients with low disease activity (LDA, 2.8 < CDAI ≤ 10), moderate disease activity (MDA, 10 < CDAI ≤ 22), and high disease activity (HAD, CDAI > 22), respectively. While in the patients with established RA, the prevalence of myopenia was 40.5% (68/168) in patients with remission and 54.2% (352/650) in those with active RA (P = 0.697), including 44.3% (101/228), 56.2% (127/226), and 63.3% (124/196) with LDA, MDA, and HDA, respectively. Compared with those without myopenia, patients with myopenia in both early and established RA groups had higher levels of ESR and CRP, more active RA, a higher prevalence of cardiovascular diseases, and a lower level of serum albumin (Table 2). In addition, the patients with myopenia in the established RA group also had a longer disease duration and more severe radiographic damage including higher mTSS, JSN, and JE subscores than those without (all P < 0.05, Table 2).


TABLE 2 Clinical characteristics of patients with myopenia in early and established RA.
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There were 26.8% (51/190) patients with early RA and 35.9% (294/818) patients with established RA showing overfat (P = 0.017). In the patients with early RA, the prevalence of overfat was 31.3% (5/16) in the patients with remission and 26.4% (46/174) in those with active RA, including 20.0% (10/50), 23.7% (14/59), and 33.8% (22/65) in LDA, MDA, and HDA, respectively. While in patients with established RA, the prevalence of overfat was 29.8% (50/168) in the patients with remission and 37.5% (244/650) in those with active RA (P = 0.002), including 32.5% (74/228), 33.2% (75/226), and 48.5% (95/196) in LDA, MDA, and HDA, respectively. Compared with those without overfat, patients with overfat in both the early and established RA groups were older, had more severe radiographic damage including higher mTSS and JE subscores and had more comorbidities (all P < 0.05, Supplementary Table 2). Additionally, the patients with overfat in the established RA group were also characterized with higher levels of ESR and CRP, and more active RA than those without overfat (all P < 0.05, Supplementary Table 2).



Associations of disease activity with myopenia or overfat in patients with early and established RA

The associations of RA disease activity with myopenia or overfat in patients with early and established RA are represented in Figure 2 and Supplementary Table 3. Higher disease activity scores, including DAS28-ESR, DAS28-CRP, SDAI, and CDAI, were positively associated with myopenia in both the patients with early and established RA (all P < 0.05). Even after adjusting all other potential confounding factors by step (Model 1 to Model 3), there were still positive associations between DAS28-CRP and myopenia in both the patients with early [Model 3, adjusted odds ratio (AOR) 1.558, 95% CI (1.138–2.132), Figure 2A] and established RA [AOR 1.414, 95% CI (1.115–1.792), Figure 2B].
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FIGURE 2
 Logistic regression analysis of the relevant characteristics of myopenia in patients with early and established RA. *Model 1 adjusted for gender, age, smoking history, disease duration, RF status, ACPA status, comorbidities, serum albumin, and previous treatment. †Model 2 adjusted for Model 1+ mTSS. ‡Model 3 adjusted for Model 2+BMI and BF%. OR, odds ratio in logistic regression; 95% CI, 95% confidence interval; RA, rheumatoid arthritis; RF, rheumatoid factor; ACPA, anti-cyclic citrullinated peptide antibody; BMI, body mass index; 28TJC, 28-joint tender joint counts; 28SJC, 28-joint swollen joint counts; PtGA, patient global assessment of disease activity; PrGA, provider global assessment of disease activity; Pain VAS, pain visual analog scale; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; DAS28-ESR, disease activity score in 28 joints with four variables including erythrocyte sedimentation rate; DAS28-CRP, disease activity score in 28 joints with four variables including C-reactive protein; SDAI, Simplified Disease Activity Index; CDAI, Clinical Disease Activity Index; mTSS, modified total Sharp score; csDMARDs, conventional synthetic disease-modifying antirheumatic drugs; bDMARDs, biological disease-modifying anti-rheumatic drugs; tsDMARDs, target synthetic disease-modifying antirheumatic drugs; BF%, percentage of body fat mass. (A) Early RA. (B) Established RA.


However, no significant association of disease activity scores with overfat was found in the patients with early RA. For the patients with established RA, higher disease activity scores were positively associated with overfat in univariate logistic regression, but the associations disappeared after adjustment for mTSS (Model 2), and further adding an adjustment for BMI and ASMI (Model 3, Supplementary Table 3).



Clinical and BC characteristics in patients with early and established RA with physical dysfunction

There were 26.3% (50/190) patients with early RA and 19.4% (159/818) patients with established RA showing physical dysfunction (P = 0.035). The patients with physical dysfunction in both the early and established RA groups were older and had more active RA disease, more comorbidities (except hypertension in early RA), and a lower level of serum albumin compared with those without physical dysfunction. Contrary to the patients with physical dysfunction in the established RA group who had long-standing disease durations and higher radiographic scores, the patients with physical dysfunction in the early RA group had shorter disease durations and no significant difference in radiographic scores than those without physical dysfunction (Table 3). Importantly, the patients with physical dysfunction in both the early and established RA groups had lower levels of ASMI and higher proportions of myopenia and overfat than those without physical dysfunction. While only patients with physical dysfunction in the established RA group had a higher level of BF% than those without physical dysfunction (all P < 0.05, Table 3).


TABLE 3 Clinical and BC characteristics of patients with physical dysfunction in early and established RA.
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On the other hand, patients with myopenia showed a higher prevalence of physical dysfunction than those without myopenia in both the patients with early RA (41.3 vs. 15.5%, P < 0.001) and established RA (26.2 vs. 12.3%, P < 0.001, Figures 3A,B). Meanwhile, the patients with overfat showed a higher prevalence of physical dysfunction than those without overfat in both patients with early RA (37.3 vs. 22.3%, P = 0.038) and established RA (29.6 vs.13.7%, P < 0.001, Figures 3C,D). The patients with myopenia in both the early RA and established RA groups had more physical dysfunction in all subdimensions than those without myopenia (Figures 3E,F). While the patients with overfat in the early RA group showed more physical dysfunction only in subdimensions of eating, walking, and common daily activities (Figure 3G), the patients with overfat in the established RA group showed more physical dysfunction in all subdimensions than those without (Figure 3H). Noteworthily, walking and common daily activities were the most involved subdimensions, and eating was the least involved subdimensions of physical dysfunction in the patients with myopenia or overfat in both the early and established RA groups.
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FIGURE 3
 Comparisons of physical dysfunction between myopenia and overfat subgroups of patients with early and established RA. Comparisons of the prevalence of physical dysfunction (HAQ-DI > 1) between myopenia and overfat subgroups of patients with early (A,C) and established (B,D) RA; Comparisons of physical dysfunction of eight subdimensions (the scores of each subdimension > 1) between myopenia and overfat subgroups of patients with early (E,G) and established (F,H) RA. RA, rheumatoid arthritis; HAQ-DI, Health Assessment Questionnaire Disability Index.




Associations of BC characteristics with physical dysfunction in patients with early and established RA

The association of BC characteristics with physical dysfunction in patients with early RA is shown in Figure 4A. In univariate analysis, ASMI was negatively associated and myopenia was positively associated with physical dysfunction, but no significant associations were found in BF% and overfat. After adjustment for all potential confounding factors by step (Model 1–Model 4), ASMI was still negatively [AOR 0.309, 95% CI (0.155–0.617)] and myopenia remained positively [AOR 2.983, 95% CI (1.192–7.465)] associated with physical dysfunction in the patients with early RA.
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FIGURE 4
 Logistic regression analysis of the relevant characteristics of physical dysfunction in patients with early and established RA. *Model 1 adjusted for gender, age, smoking history, disease duration, RF status, ACPA status, comorbidities, serum albumin, and previous treatment. †Model 2 adjusted for Model 1+ DAS28-CRP (which was the most significantly associated with myopenia and overfat). ‡Model 3 adjusted for Model 2+ mTSS. §Model 4 adjusted for Model 3+BMI+ aBF%/bASMI. OR, odds ratio in logistic regression; 95% CI, 95% confidence interval; RA, rheumatoid arthritis; RF, rheumatoid factor; ACPA, anti-cyclic citrullinated peptide antibody; 28TJC, 28-joint tender joint counts; 28SJC, 28-joint swollen joint counts; PtGA, patient global assessment of disease activity; PrGA, provider global assessment of disease activity; Pain VAS, pain visual analog scale; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; DAS28-ESR, disease activity score in 28 joints with four variables including erythrocyte sedimentation rate; DAS28-CRP, disease activity score in 28 joints with four variables including C-reactive protein; SDAI, Simplified Disease Activity Index; CDAI, Clinical Disease Activity Index; mTSS, modified total Sharp score; csDMARDs, conventional synthetic disease-modifying antirheumatic drugs; bDMARDs, biological disease-modifying anti-rheumatic drugs; tsDMARDs, target synthetic disease-modifying antirheumatic drugs; BMI, body mass index; ASMI, appendicular skeletal muscle mass index; BF%, percentage of body fat mass. (A) Early RA. (B) Established RA.


Figure 4B presents the relationship between BC characteristics with physical dysfunction in patients with established RA. In univariate analysis, ASMI was negatively associated and myopenia, BF%, and overfat were positively associated with physical dysfunction in patients with established RA. Multivariate analysis showed only a negative association of ASMI [AOR 0.695, 95% CI (0.492–0.980)] with physical dysfunction in the patients with established RA after adding mTSS for adjustment.




Discussion

This cross-sectional study first compared BC characteristics among the matched patients with early and established RA as well as controls and revealed the early appearance of myopenia within 1 year of the RA disease duration (median 7 months) with a prevalence as high as that of established RA (41.3 vs. 50.4%). In the patients with early RA, the patients with myopenia showed a higher prevalence of physical dysfunction than those without myopenia (41.3 vs. 15.5%), and myopenia was independently associated with physical dysfunction (AOR = 2.983). These data indicated the importance of early detection of muscle involvement in the early stage of RA and imply the significance of early aggressive control of disease activity for the prevention of myopenia and physical dysfunction in patients with early RA.

Muscle mass loss has been recognized to be increasingly significant in patients with established RA (2–8). However, rare studies have investigated its presence in early RA, especially with a disease duration within 1 year (15). Book et al. found a lower appendicular lean mass in patients with early RA (n = 132, disease duration ≤ 12 months, mean 7 months) compared withmatched controls, but the proportion of patients with muscle mass loss was not reported (16). Müller et al. reported that patients with early RA within 1 year since disease onset (n = 91, mean 7 months) had a higher proportion of muscle mass loss than healthy age-matched controls (41.8 vs. 19.8%) (17). Other research studies recruited patients with early RA in a wide range of disease duration. Dao et al. found the prevalence of muscle mass loss was 18.1% in female patients with early RA (n = 105, disease duration ≤ 36 months) (18). Recently, Ekici et al. showed 31.5% of patients with newly diagnosed RA manifested loss of muscle mass (n = 91, disease duration 1–35 months) (19). Our large-scale study of 1,008 patients with RA confirmed the higher prevalence of myopenia in the patients with early RA (disease duration ≤ 12 months) compared with the age- and gender-matched controls (41.3 vs. 15.8%). Surprisingly, further comparison with the age- and gender-matched patients with established RA showed the prevalence of myopenia in the patients with early RA was even as high as that in the established stage (41.3 vs. 50.4%). Our data indicated early muscle involvement during the RA disease process.

The potential mechanisms of myopenia in RA may include increased pro-inflammatory cytokine production and chronic inflammation, changes in myokines (such as myostatin), changes in adipokines (such as adiponectin and leptin), chronic pain, physical limitation, and excessive resting energy expenditure (20–22). Myostatin negatively regulates skeletal muscles in elderly and animal models (22). Our previous study (23) reported that patients with RA showed a higher level of serum myostatin than healthy controls, but patients with RA with myopenia showed a lower level of serum myostatin than those without myopenia. Baker et al. (24) demonstrated that higher levels of adiponectin and leptin were independently associated with low lean mass in 419 patients from three RA cohorts. However, the link between inflammation and muscle mass loss has attracted more attention. It has been proved by in vitro and in vivo studies that pro-inflammatory cytokines could suppress the differentiation of myoblasts and induce muscle atrophy, such as TNF-α or IL-6 (25). Clinical studies confirmed that anti-TNF-α treatment by infliximab increased muscle mass in patients with Crohn's disease (26), while patients with RA gained appendicular lean mass after tocilizumab treatment by inhibiting IL-6 (27). A meta-analysis containing 3,140 RA subjects (most had a long-term disease duration of over 3 years) demonstrated that inflammation, such as higher DAS28, was notably associated with muscle mass loss (8). The hyperinflammatory state can occur in the early stage of RA. Einarsson et al. reported that patients with early RA (disease duration < 6 months) had a higher level of CRP and ESR and a higher HAQ score than those with established RA (disease duration > 24 months) (28). However, the developing time of muscle mass loss due to inflammation during the RA process remains unknown. In our study, the patients with early RA were characterized by higher disease activity scores as well as higher levels of ESR and CRP than the patients with established RA. In the patients with early RA, higher disease activity was independently associated with myopenia, indicating that a hyperinflammatory state may rapidly cause muscle mass loss within 1 year since RA onset. These data implied the significance of early aggressive control of inflammation and disease activity for the prevention of myopenia in patients with early RA.

Muscle mass loss may contribute to physical activity restriction, decreased strength, and deteriorated functional status in RA (29). Physical dysfunction is an important predictor of higher hospitalization, excessive healthcare costs, and premature mortality, in patients with established and early RA (30, 31). The causes of physical dysfunction in RA are multifactorial, and the most frequent factors include disease activity, joint pain and stiffness from synovitis, and joint deformity (32), which emphasize the importance of the RA disease course. In the early stage of RA, physical dysfunction is mainly caused by disease activity (specifically pain and synovitis), whereas joint damage becomes an important determinant in the long-term duration (33). A longitudinal study conducted over 20 years of 183 patients with early RA (disease duration ≤ 2 years) showed the disease activity score (estimated by Ritchie tender joint count, 44 swollen joint counts, and ESR) significantly contributed to the HAQ score, with a peak at baseline and then diminished continuously (contributions from 24 to 4%) (34). Moreover, the appendicular lean mass was found to be inversely associated with the HAQ score in patients with RA within 3 years since RA onset (18). Our previous studies found that patients with RA complicated with myopenia were characterized by high disease activity, physical dysfunction, and worsen joint destruction, and decreased muscle mass independently predicted the risk of 1-year aggravated joint destruction (3, 35). Myopenia can aggravate physical dysfunction as a mediator of age in elderly patients with RA (4). In this study, we found that myopenia was independently associated with physical dysfunction in early RA. Our data highlighted the important effect of muscle involvement on physical dysfunction, which implied the significance of muscle improvement for the prevention of physical dysfunction in patients with early RA. Leucine administration, progressive resistance training programs, the combination of protein supplementation plus muscle strengthening exercise, and the use of tocilizumab have been proven beneficial for gaining lean mass and physical function in the elderly (27, 36–38). These are worth further exploring in the future.

There were several limitations to our study. In this cross-sectional study, it was scientifically impropriety to determine the causality between myopenia and physical dysfunction in patients with early RA, owing to associated factors and outcome measurement being at the same timeframe. There was a lack of assessment of the physical activity level (e.g., sedentary lifestyle) and nutritional intake (e.g., protein intake), which were associated with muscle loss in RA. However, the level of serum albumin was used as an indicator of the nutritional state in our study. Although the level of serum albumin was negatively associated with physical dysfunction in patients with early RA by univariate analysis, myopenia remained positively associated with physical dysfunction after adjustment for all potential confounding factors including serum albumin (Figure 4). In this study, only 37.9% (25/66) of treatment-naive patients with early RA were found to have myopenia. Some medications for RA such as glucocorticoids at different dosage and durations might affect muscle and fat metabolism, although we have adjusted previous medications in multivariate logistic regression. Further multi-center prospective interventional studies with detailed medications would be needed in the future to investigate the development of myopenia and its clinical significance in patients with early RA.



Conclusion

Myopenia appears commonly in the early stage of RA, and myopenia is associated with physical dysfunction in early RA. The early detection of muscle involvement is important in the early stage of RA, and the significance of muscle improvement for the prevention of physical dysfunction is worth further exploring in the future. Our study provides a new perspective on RA management.
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PIGA 32,49 7(6,8) <0.001 20,4 76,8 <0.001
PainVAS 202,49 6(4,8) <0.001 20,4 6(4,7) <0.001
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Radiographic assessment

mTSS 2(0,6) 4(0,9) 0.126 11(4,33) 42(12,127) <0.001
JSN 0(0,1) 0(0,2) 0.073 4(0,15) 15 (3, 44) <0.001
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Comorbidities
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Previous medications
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Values of continuous variables were presented as mean and standard deviation or median with interquartile range according to distributions, and categorical variables were presented as
numbers and percentages.

‘Comparisons by Student’ ttest, chi-squared test, or Mann-Whitney U-test. A P-value < 0.05 was defined as significant differences, which was shown in bold.

body composition; RA, rheumatoid arthritis; R, theumatoid factor; ACPA, anti-cydlic citrullinated peptide antibody; 267 nt tender joint counts; 285]C, 28-joint swollen
joint counts; PLGA, patient global assessment of diseas PrGA, provider global assessment of disease activity; Pain VAS, pain visual analog scale; ESR, erythrocyte sedimentation
RP, C SR, di ints with four variables including erythrocyte sedimentation rate; DAS28-CRE,
with four variables including C-reactive protein; SDAL Simplified Disease Activity Index; CDAI, Clinical Disease Activity Index; HAQ-DI, Health Assessment Questi
Index; miTSS, modified total Sharp score; JSN, joint space ing; JE, joint erosion; csDMARDSs, conventional synthetic disease-modifying antirheumatic drugs; bBDMARDs, biological
disease-modifying antirheumatic drugs; tsDMARDs, target synthetic disease-modifying antirheumatic drugs; BMI, body mass index; ASMI, appendicular skeletal muscle mass index; BF%,
percentage of body fat mass.
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