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Abstract
Background

Low muscle mass (myopenia) is frequent in rheumatoid arthritis (RA) patients with a long-disease
duration. Although, the use of combined therapy with conventional synthetic DMARDs (csDMARDs) is
one of the main strategies observed in these patients; there is a lack of information if the failure to these
therapies increases the risk of myopenia. Objective: To evaluate whether the treatment failure to
combined therapy with conventional synthetic DMARDs is an independent risk factor for low skeletal
muscle mass in women with RA.

Methods

This cross-sectional study compared 277 women with RA (cases) and 237 women from non-rheumatic
population (controls). In RA patients, we assessed clinical, epidemiological, and therapeutic variables
(identifying treatment failure to combined therapy with csDMARDs. The skeletal muscle index (SMI) was
estimated by DXA. Low skeletal muscle mass was de�ned as SMI<5.45 kg/m2. Multivariate logistic
regression analyses were used to a) evaluate whether RA is an independent risk factor of myopenia in
comparison with non-rheumatic population and b) identify if treatment failure with csDMARDs is an
independent risk factor of myopenia in RA.

Results

RA patients had a higher prevalence of low skeletal muscle mass than controls (27.8% vs. 15.6%,
p=0.001). After adjusting for other factors, RA patients had higher risk of low skeletal muscle mass than
controls (OR: 2.7, 95%CI:1.7 to 4.5). Risk factors of low muscle mass in RA patients; were: menopause
(OR: 2.3, 95%CI: 1.2 to 4.6, p=0.02) and a failure to combined therapy with csDMARDs (OR: 2.4, 95%CI:
1.10 to 5.81, p=0.03).

Conclusions

Rheumatoid arthritis is associated with an increased risk of myopenia. Treatment Failure with
conventional-synthetic DMARDs constitutes a strong risk factor for deteriorated skeletal muscle mass.

Introduction
A low skeletal muscle mass (also known as myopenia) is now listed in the diagnostic criteria of many
conditions, including malnutrition, cachexia and sarcopenia (1–3). Patients with in�ammatory rheumatic
diseases have usually, a higher frequency of low skeletal muscle mass than non-rheumatic population. In
rheumatoid arthritis (RA) patients, the presence of a low skeletal muscle mass has been associated in
several studies with sarcopenia or cachexia (4, 5).
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Although the majority of the studies performed in RA patients conclude that the frequency of low skeletal
muscle mass is higher than that observed in controls (6–10),the prevalence rates of myopenia in RA vary
widely from 11% to 49% (11,12). A deteriorated skeletal muscle mass should be detected early and
treated adequately in RA patients because low muscle mass may be associated with muscle weakness,
impairment of functioning, and deteriorated health-related quality of life, among other adverse
consequences (13, 14, 5).

The factors associated with low muscle mass in RA include the persistence of active disease with
moderate to severe in�ammation accomplished of increased acute phase reactants levels (12–14). With
these data, it can be hypothesized that a failure to achieve an adequate therapeutic response and
persistence of an active disease could be a major risk factor for deteriorated muscle mass. Nevertheless,
to date, there is only limited and inconsistent information about the relation between low skeletal muscle
mass and the type of drugs used for the treatment in RA (15, 12, 6, 8, 10, 16). Treatment with
conventional synthetic disease-modifying antirheumatic drugs (csDMARDs) is considered the �rst line of
treatment in RA patients and should be prescribed early (17, 18). Combination therapy with csDMARDs is
an adequate therapeutic strategy after the failure to monotherapy, and the combination of csDMARDs
has demonstrated higher effectivity than monotherapy with a DMARD (17, 19–21). In developing
countries where many RA patients have economic restrictions di�culting subsequent therapy with
biologic agents, the use of combined therapy with csDMARDs constitutes a frequent therapeutic strategy
(22, 23). Failure to combined therapy with csDMARDs is associated with worsening of the disease,
radiological damage progression and other negative consequences for the patients, including a high risk
of permanent work disability (24, 25).

To date, there is a lack of information on whether the failure to combined therapy with csDMARDs is
associated with myopenia in patients with RA. Therefore, this study evaluated whether the failure to
combined csDMARDs is an independent risk factor for low skeletal muscle mass in women with RA.

Methods
Objective: To evaluate whether the treatment failure to combined therapy with conventional synthetic
DMARDs is an independent risk factor for low skeletal muscle mass in women with RA.

This cross-sectional study was performed in 277 Mexican women with RA who were recruited by
invitation in an outpatient research clinic of chronic diseases at the University of Guadalajara (Instituto de
Terapeutica Experimental y Clinica (INTEC), Centro Universitario de Ciencias de la Salud, Universidad de
Guadalajara) in Guadalajara city, Mexico. Patients were eligible to participate if they met the 1987
American College of Rheumatology (ACR) criteria for RA (26), withaged ≥18 years, and signed a
voluntary consent form for participation prior to their inclusion.

We excluded overlapping syndromes, infections (including acute infections, chronic viral infections such
as hepatitis B or C, human immunode�ciency virus and tuberculosis). Patients who were pregnant or
breastfeeding were also excluded. Other exclusion criteria were active cancer, hypothyroidism, chronic
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renal failure (de�ned as a serum creatinine > 1.2 mg/dL and an estimated glomerular �ltration rate lower
than 50 mL/minute), and an increase in transaminase levels to greater than 2-fold of normal values
according to our laboratory.

We invited a group of women (n = 237) of a similar range of age (±3 years) regarding RA patients to
participate as controls. These controls were patients attending the same outpatient research clinic in
Guadalajara city, Mexico. The reasons for the consultation of these patients included as controls were
any of the following diagnoses: hypertension, obesity, diabetes mellitus, dyslipidemia, osteoporosis or
metabolic syndrome. All the patients invited to participate as controls in the study signed an informed
consent form. We excluded those potential controls if they had antecedents of any in�ammatory
autoimmune disorders or if they had any of the exclusion criteria described above for RA patients.

Study Protocol
RA patients and controls were interviewed and clinically examined by trained researchers. These
researchers performed a chart review assessing epidemiological and clinical characteristics. Bodyweight
was determined using a calibrated weighting machine. Height was measured using a wall stadiometer.
Body mass index (BMI) was calculated in kg/m2 and classi�ed into the following categories: low weight
(<18.5 kg/m2), normal weight (range from 18.5‒24.9 kg/m2), overweight (ranging from 25‒29.9 kg/m2),
and obesity (≥30 kg/m2) (27).

Clinical Assessment of Patients with Rheumatoid Arthritis
DAS28-ESR index, was used to classify RA patients into two groups: a) active disease, (DAS28-ESR≥2.6);
and b) inactive disease (DAS28-ESR score of<2.6) (28, 29). Physical functioning was investigated with
the validated Spanish version of the Health Assessment Questionnaire-Disability index (HAQ-Di) (30).

Body Composition Measurements
Body composition was assessed by dual-energy X-ray absorptiometry (DXA) (LUNAR 2000, Prodigy
Advance; General Electric™, Madison, WI, USA). All the studies were performed by trained researchers in
DXA studies (following the guides of the International Society for Clinical Densitometry (ISCD)(31,
32).The following measures were estimated: fat mass (%); lean mass: total and in appendicular legs and
arms (gr %); and total bone mineral density (BMD) (gr/cm2).

Muscle mass was estimated by DXA, computing the skeletal muscle index (SMI) according to the
validated protocol described by Baumgartner et al. (20). To calculate SMI, the skeletal muscle mass of
the extremities (SMME) was �rst computed as the sum of the muscle mass of the four limbs obtained
from DXA results, and then SMME was adjusted by height (meters squared) (SMI = SMME / height2) (12).
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The result of this computation gives a value of SMI expressed in kg/m2. According to Baumgartner et al.,
SMI is considered low in women when the result obtained is <5.45 kg/m2 independently of age (33).

Pharmacological Treatment
In our clinical setting, once patients are diagnosed with RA by a rheumatologist, the �rst step is the
prescription of monotherapy with a csDMARDs as the �rst line of treatment. The csDMARDs most
commonly used in monotherapy is methotrexate unless there is a contraindication for this drug; in that
case, other csDMARDs such as sulfasalazine, antimalarials, le�unomide or azathioprine are initiated
based on patient preferences and the clinical judgement of the rheumatologist. After three to fourth
months of monotherapy with the initial csDMARDs, patients are re-assessed, and according to the
rheumatologist’s assessment of achieving a therapeutic response and the presence or absence of side
effects, patients may be recommended by their rheumatologists to continue with the initial csDMARDs,
instead if a satisfactory response is not achieved then the rheumatologists can use one of the following
strategies a) change to a second csDMARDs as monotherapy, c) start a biologic DMARD (this strategy is
less frequently used by economic issues), or d) to use the step-up strategy of combined therapy with two
or more csDMARDs. The step-up approach with csDMARDs is the therapeutic strategy most commonly
used in our setting after failure to monotherapy with a csDMARDs. The use of biologic DMARDs is
planned considering economic restrictions, taking into account the patients’ decision and economic
feasibility.

De�nition of failure to combined therapy with csDMARDs:

For patients who started a combined therapy with csDMARDs (unless side effects developed), this
therapy was maintained for at least 3 to 4 months using recommended doses. A �rst failure to combined
therapy with csDMARDs was considered following the EULAR criteria of poor response if the patients
remained with a DAS28-PCR >3.2 (34). According the treat-to target guidelines these patients did not
achieved remission or low-disease activity (35). In RA patients with a �rst failure to combined therapy, a
second approach using different combination of csDMARDs was used. De�nite failure to combined
therapy with csDMARDs was considered when the patients did not achieve remission or at least low-
disease activity with a second different combined therapy with csDMARDs.

Laboratory Determinations of Rheumatoid Factor, Acute
Phase Reactants, Anti-CCP, and Other Biomarkers
After an eight-hour fast, a sample of peripheral venous blood was obtained on the same day of the
assessment from each patient in both groups (RA and controls). Serum was stored at ‒20°C. Serum
levels of tumor necrosis factor-α (TNF-α), interleukin 6 (IL–6), and Anti-Cyclic Citrullined Peptide (Anti-
CCP) antibodies were measured by ELISA using commercial kits (R&D Systems™, Minneapolis, MN, USA
for TNF-α, and Euroimmun AG™, Luebeck, Germany for Anti-CCP). Rheumatoid factor (RF) was measured
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by nephelometry, erythrocyte sedimentation rate (ESR) was measured by Wintrobe, and C-reactive protein
(PCR) was quanti�ed by nephelometry.

Statistical Analysis
Quantitative variables were described as the means and standard deviations (SD), and qualitative
variables were described as frequencies and (%). Comparisons of proportions between groups were made
using the Chi-square test (or Fisher exact test, when required), whereas comparisons of means between
two groups were computed using independent-samples Student’s t test. We performed multivariate
logistic regression analyses to identify risk factors of low skeletal muscle mass (dependent variable)
while adjusting for potential confounders. Covariates introduced in the models were variables with a p
value ≤0.20 in the univariate analyses or those considered with biological plausibility for in�uencing this
dependent variable. The models were also adjusted by age and disease duration. We utilized the forward
stepwise method. Statistical signi�cance was set at the p ≤0.05 level. All statistical analyses were
performed using SPSS statistical software for Windows version 25.0.

Results
A total of 514 women were included, 277 of whom had RA compared with 237 were controls. Table 1
shows the clinical characteristics of the RA patients. The mean age was 57.1 years, and the disease
duration was 10.7 years. Of 277 RA patients, 94.2% had taken the prescribed treatment with synthetic
DMARDS (5.8% were not compliant with the prescription), and 10.5% had repeated failure to combined
therapy with csDMARDs and were programed to starting to be treated with a biologic-DMARD (Table 1).

Table 2 shows the comparison of epidemiological characteristics and comorbidities between RA patients
and controls. Patients with RA had higher rates of having a sedentary lifestyle, hormone replacement
therapy, dyslipidemia and osteoporosis. RA patients also had a lower frequency of alcohol consumption,
diabetes mellitus, or metabolic syndrome. Mean skeletal muscle Index (SMI) was lower in the RA group
than in the CS group (6.031.1 vs 6.330.93). Remarkably, RA patients had a higher prevalence of low
skeletal muscle mass (SMI<5.45 kg/m2) than the non-rheumatic population (27.8% vs 15.6%, p = 0.001).
Because of the differences in the prevalence of risk factors of low muscular mass, we performed a
subsequent adjusted analysis including age, alcohol consumption, sedentary lifestyle, menopause,
hypertension, diabetes mellitus and metabolic syndrome as confounders (see table 4).

Table 3 compares the clinical, anthropometric and lifestyle characteristics in RA patients with and without
low skeletal muscle mass. RA + low skeletal muscle mass had lower weight, lower frequency of
menopause and higher frequency of treatment failure to combined synthetic DMARDs.

RA + low skeletal muscle mass also had a non-signi�cant trend for higher doses of corticosteroids (p =
0.09), higher CRP levels (p = 0.06) and lower prevalence of diabetes (p = 0.06). We did not observe
signi�cant differences on other variables in the univariate analysis.



Page 8/20

Table 4 shows the results of the logistic regression analysis, assessing the variables associated with low
skeletal muscle mass in RA patients and controls (Model 1) or assessing low skeletal muscle mass in RA
patients exclusively (Model 2). In Model 1, n = 514) after adjustment for age, alcohol consumption,
sedentary lifestyle, menopause, and comorbidities such as hypertension, diabetes mellitus and metabolic
syndrome, the presence of RA increased the risk of low skeletal muscle mass almost 3-fold compared to
the risk observed in controls (OR: 2.7, 95% CI: 1.68 to 4.5). A protective factor for low skeletal muscle
mass was higher BMI (OR: 0.15, 95% CI: 0.09 to 0.23). In the multivariable model number 2 performed in
277 RA patients (table 5), after adjustment for age, smoking, disease duration, corticosteroid dosage,
disease activity, HAQ-DI score, and comorbidities. The main risk factors of low skeletal muscle mass in
RA were menopause (OR: 2.3, 95% CI: 1.16 to 4.58) and failure to combined therapy with synthetic
DMARDs (OR: 2.4, 95% CI: 1.09 to 5.37).

Discussion
In the present study, we found that, after controlling for confounders, RA increases the risk of having a
low skeletal muscle mass in women almost 3-fold compared with that in female controls of similar age.
After adjusting for age, smoking, disease duration, corticosteroid dosage, disease activity, HAQ-DI score,
BMI and comorbidities, we also found that a failure to combined treatment with csDMARDs was
associated with a 2.4-fold risk of low skeletal muscle mass.

Torii et al. (12) described a higher prevalence of low muscle mass in RA patients (49%) in Japan, and
similar �ndings were also found by two independent studies performed in RA patients from Morocco and
Turkey (39.8% and 43.3%, respectively) (13, 8). However, the rate of low skeletal muscle mass observed in
our patients with RA was lower (27.8%), closer to that found in studies performed in Europe and in the
United States, in which the reported rates of low muscle mass vary from 20% to 28.6% (7, 10). An even
lower prevalence of low muscle mass in RA has been reported in two additional studies, one of which
was performed in Spain and the second of which was reported in the United States (13% and 11%,
respectively) (9, 11). Such variations can be attributable to differences in the population of RA patients
being included, such as differences in race and genetic predisposition, different RA duration at the time of
the study, more severe disease at the time of the inclusion, contribution of comorbid diseases and non-
similarity of the therapeutic strategies. Also, these studies have a high heterogeneity in their inclusion
criteria (6, 9, 13, 12).

This issue is important because there are several variables that can in�uence the presence of myopenia,
including sex, age, severity of the disease and comorbidities, which should be considered in comparing
the results across the different studies.

Our �ndings of a higher prevalence of low muscle mass in women with RA compared with controls are
consistent with the data reported by other case-control studies. A similar result was identi�ed by Alkan et
al. in Turkey with a rate of low muscle mass of 20% in their patients with RA versus 7% in their controls
(7).
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Several studies have also compared the frequency of low skeletal muscle mass in RA patients with
controls (6, 8–10). Delgado-Frias et al. in Spain described a frequency of low muscle mass of 13% in RA
patients compared to 6% in controls (9), whereas Tournadre et al. in France identi�ed a frequency of low
muscle mass of 28.6% in RA patients but only in 4.8% in their controls (10). These studies support our
�ndings that the presence of RA increases the risk of low muscle mass in comparison with the population
included as a control.

Nevertheless, relatively few studies have identi�ed the risk of low muscle mass in RA adjusting by
confounders (6, 9, 10, 12, 13). After controlling the multivariate logistic regression analysis for other
potential risk factors, we identi�ed that the risk of low skeletal muscle mass is increased in RA patients,
independently of the other traditional factors associated with sarcopenia. This fact should alert
physicians to detect this feature earlier in RA patients and establish adequate strategies for avoiding
complications.

In relation to the main aim of our study, we demonstrated a signi�cant association between the failure to
combined therapy with csDMARDs and low muscle skeletal mass in RA. To our best knowledge, this
�nding has not been reported previously. Other works have tested the link between treatment with
glucocorticoids and myopenia, an association that was not observed in our study, probably because our
patients used lower corticosteroid doses. Ngeleu et al., for example, reported in their RA patients a higher
dose of glucocorticoids compared with our study (mean 11 mg/day vs. 4.9 mg/day, respectively), with
corticosteroids being a drug that in high doses contributes to the decrease in skeletal muscle mass.

Dao et al. explored the association between low muscle mass and the lack of treatment with DMARDs,
identifying a higher frequency of low muscle mass and obesity (sarcopenic obesity) in patients with RA
not being treated with synthetic disease modifying anti-rheumatic drugs (DMARDs) (16).

The results of this work support our hypothesisthat in RA patients, the failure to achieve adequate control
of the disease is a risk factor for impaired muscle mass. This is consistent with the knowledge that
persistent in�ammatory disease activity, a decrease in physical performance, and the overexpression of
pro-in�ammatory cytokines, adipokines and other molecules increase muscle degradation, leading to the
development of low muscle mass in these patients (5, 14).In�ammation has been shown to reduce
muscle mass in both cachexia and sarcopenia. We consider our �ndings that a failure to combined
treatment with csDMARDs is associated with a greater risk of low skeletal muscle mass in RA women to
be relevant for clinical care in RA patients. Therefore, other therapeutic strategies might need to be
considered earlier in non-responders to combined therapy with csDMARDS. Some studies have identi�ed
that biological agents such as etanercept or tocilizumab could have a protective effect on the
maintenance of adequate lean mass (10, 15, 36). Due to their potent effects in suppressing in�ammation
by inhibiting cytokines such as TNF-a and IL–6, biologic agents might reduce the catabolic effects of
these and other molecules, thus collaborating with the positive effects on muscle associated with a
control of the disease activity (10, 37).
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An evident limitation of our study is the late start of biological therapies, which are usually not considered
until two or three different combinations of csDMARDs fail, so we did not have a group with early
biological treatment for comparison. However, we used a therapeutic protocol that is common in
countries with �nancial restrictions on the use of expensive drugs, and thus our �ndings may be useful
for many clinical settings. A future cohort comparing RA patients treated early with biologics versus
treated with combined therapy with csDMARDs at a similar point of disease duration is required.

Other limitations of our study should be noted. We did not measure nutritional status, and malnutrition is
a precipitant factor for muscle deterioration. Future studies should include the analysis of nutritional
status as a relevant factor in these patients with RA. Also, this study focused in the measurement of
muscle mass, but a complete assessment of muscle function, muscular strength, and assessment of
nutrition in conjunction with muscle mass is relevant for a more complete assessment of sarcopenia (5,
3). Rheumatoid cachexia instead is a syndrome characterized by a loss of cell mass and body mass not
only involving skeletal muscle but also usually involving a decrease in fat mass (4, 5). A complete
assessment of sarcopenia, rheumatoid cachexia, and malnutrition evaluation of these three features
should be considered in future studies.

Conclusions
RA increases the risk of having a low skeletal muscle mass in Mexican women by >2-fold compared with
women of similar age. Continued failure to combined csDMARDs is a strong risk factor for low skeletal
muscle mass in RA, independent of traditional risk factors. An early detection of therapy failure to
combined csDMARDs should be followed by considering other treatments and measures could contribute
to avoiding the negative effects of this therapy failure on low skeletal muscle mass in RA patients and
their consequences. Further long-term studies and follow-up are required to identify the most valuable
measures to improve the loss of muscle mass, thus decreasing the impact of low skeletal muscle mass
in these patients with RA.
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Tables

Table 1. Clinical characteristics in Rheumatoid Arthritis

Quantitative variables are expressed in means± SD and cualitative variables in frequency

(%), DAS28: Disease Activity Score of 28 joints, HAQ-DI: Health Assessment Questionnaire-
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Variables n = 277

Age, years 57.1±10.7

Disease duration, years 12.9±9.7

HAQ-DI score, units 0.57±0.5

Functional disability (HAQ-DI ≥0.60), n (%) 127 (45.8)

DAS28 score, units  3.7 ±1.5

1. Remission (<2.6); 73 (26.4)

1. Low (2.6–3.1) 51 (18.4)

1. Moderate (3.2-5.1) 104 (37.5)

1. Severe disease activity (>5.1).
49 (17.7)

Corticosteroids use, n (%) 235 (85.6)

Corticosteroids dose, mg/day 4.9±2.8

Corticosteroids dose/ Disease duration ratio, mg/day/years 64.9±70.9

Synthetic-DMARD, n (%) 261 (94.2)

1. Methotrexate, n (%) 166 (60.1)

1. Leflunomide, n (%) 102 (37)

1. Sulfasalazine, n (%) 89 (32.2)

1. Azathioprine, n (%) 45 (16.3)

1. Chloroquine, n (%) 44 (15.9)

Treatment failure with combined csDMARDs, n (%) 29 (10.5)

Laboratory variables  

CRP, mg/L 17.2 ±25.1

ESR, mm/ Hr 26.4±12.5

RF, UI/mL  152.9±385.1

Anti-CCP, RU/mL (n=173) 102.4±116.2

IL-6, pg/mL (n=167) 22.6±63.5

Disability

Index,

csDMARDs:

Conventional

sinthetic

disease-

modifying

antirheumatic

drugs, CRP:

C-reactive

protein, ESR:

erythrocyte

sedimentation

rate, TNF-

alpha: tumor

necrosis

factor alpha,

Anti-CCP:

Anti-cyclic

citrullined

peptide.; Anti-

MCV: Anti-

Mutated

Citrullinated

Vimentin, IL-

6:Interleukin-

6.
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TNF-α, ng/mL(n=173) 32.2.±109.3

Variable CS

n=237

RA

n=277

p

Age, (years) 58.5±8.6 57.1±10.7 0.11

Alcohol consumption, n (%) 26 (11) 16 (5.8) 0.03

Current smoking, n (%) 25 (10.5) 24 (8.7) 0.47

Sedentary lifestyle, n (%) 126 (53.2) 187 (67.5) 0.001

Menopause, n (%) 210 (89) 234 (84.5) 0.13

Hormone therapy, n (%) 11 (4.9) 29 (11.4) 0.01

Comorbidities      

Hypertension, n (%) 85 (36.6) 107 (38.6) 0.65

Diabetes Mellitus, n (%) 47 (20.3) 25 (9.1) <0.001

Metabolic syndrome, n (%) 102 (43) 83 (30) 0.002

Dyslipidemia, n (%) 53 (22.8) 88 (34.8) 0.004

Osteoporosis, n (%)  26 (17) 50(30.5) 0.007

Body composition      

Body mass Index, kg/m2 28.2±4.6 27.7±4.2 0.30

 -Overweight and obesity, n (%) 157 (66.2) 203 (73.3) 0.08

Skeletal Muscle Index (SMI), n (%)6.33±0.93 6.03±1.1 0.001

 -Low skeletal muscle mass, n (%) 37 (15.6) 77 (27.8) 0.001

Table

2. Bivariate

comparison of

epidemiological

characteristics

between women with

Rheumatoid Arthritis

and controls (CS).

Central Osteoporosis

was assessed by DXA:

regions lumbar spine

and total hip. -Low

muscle mass:

SMI <5.45

kg/m2. Quantitative

variables are

expressed on means ±

SD and qualitative

variables in

frequencies (%).

Comparison of

qualitative variables

was performed using Chi-square test. Comparisons of quantitative variables were made

with Student t-test. Statistical significance was considered at p<0.05 level.

  

Table 3. Comparison of clinical characteristics in women with Rheumatoid Arthritis with

normal vs low-skeletal muscle mass 
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Variable RA normal SMI

(≥5.45)

n=200

RA + low SMI

(<5.45)

n=77

p

Age, years 57.5±10.4 56.1±11.7 0.37

Alcohol consumption, n (%) 11 (5.5) 5 (6.5) 0.75

Smoking, n (%) 18 (9) 6 (7.8) 0.14

Sedentary lifestyle, n (%) 137 (68.5) 50 (64.9) 0.57

Menopause, n (%) 175 (87.5) 59 (76.6) 0.02

Weight, kg 68.8±10.8 62.2±10.8 <0.001

Body mass Index, kg/m2      

 -Overweight or obesity, n (%) 161 (80.5) 42 (54.5) 0.001

Hypertension, n (%) 78 (39) 29(37.7) 0.84

Diabetes Mellitus, n (%) 22 (11) 3 (3.9) 0.06

Clinical characteristics      

Disease duration, years 12.9±9.9 12.9±9.1 0.98

HAQ-DI score, units 0.57±0.5 0.54±0.5 0.54

Functional disability, n (%) 93(46.7) 34 (44.7) 0.77

DAS28 score, units 3.7±1.5 3.7±1.4 0.86

Disease Activity, n (%) 147(73.5) 57 (74) 0.93

Corticosteroids use, n (%) 170(85) 67 (87) 0.67

Corticosteroids dose, mg/day 6.3±7.6 8.3±10.1 0.09

Synthetic DMARD, n (%) 187(93.5) 74(96.1) 0.41

Treatment failure with combined

csDMARDs, n (%)

16(8) 13 (17) 0.03

Laboratory variables      

CRP, mg/L 14±18 23±36 0.06

ESR, mm/ Hr 26±12 28±14 0.35

RF, UI/mL  116±260 233±565 0.12

Anti-CCP (n=173) 101±114 107±124 0.77

IL-6, pg/mL (n=167) 22.6±66.4 22.6±54.7 0.99
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TNF-alpha, ng/mL(n=173) 21±67 66±181 0.11

 

Quantitative variables are expressed in means± SD and qualitative variables in frequencies

(%). Abbreviations: SMI: Skeletal Muscle Index, DAS28: Disease Activity Score of 28 joints,

HAQ-DI: Health Assessment Questionnaire-Disability Index; CRP: C-reactive protein; ESR:

erythrocyte sedimentation rate; TNF: tumor necrosis factor; Anti-CCP: Anti-cyclic

citrullined peptide, Anti-MCV: Anti-Mutated Citrullinated Vimentin, IL-6: Interleukin-6.

Comparison of qualitative variables performed with Chi-square. Comparison of quantitative

variables made with Student t test. statistical significance p<0.05

 

Table 4. Multivariate analysis evaluating factors associated with low-muscle mass in the

total included (RA and controls).
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Risk Factors of Low SMI (<5.45)
Forward Method (Stepwise)

 

OR 95% CI p

Total included (RA + CS), n=514
 

Body Mass Index (BMI), kg/m2 0.15 (0.09 to 0.23) <0.001

Rheumatoid Arthritis (RA) 2.7 (1.68 to 4.5) 0.03

Age (years) Not in the model - -

alcohol consumption Not in the model - -

Sedentary lifestyle Not in the model - -

Menopause Not in the model - -

Hypertension Not in the model - -

Diabetes Mellitus Not in the model - -

Metabolic Syndrome Not in the model - -

Multivariate analysis: Logistic regression model: forward method stepwise Confidence

Interval. Model 2: dependent variable: low muscle mass. Excluded covariate variables from

the model: Age (years), alcohol consumption, Sedentary lifestyle, Menopause,

Hypertension, Diabetes Mellitus and Metabolic Syndrome. OR, Odds Ratio; 95% CI, 95%

statistical significance p<0.05.

 

Table 5. Multivariable Logistic Regression analysis evaluating factors associated with low-

muscle mass in women with Rheumatoid Arthritis 
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Risk Factors of Low SMI in RA(n=277)
Forward Method (Stepwise)

 

OR 95% CI p

Menopause  2.3 (1.16 to 4.58) 0.02

Treatment failure with combined csDMARDs 2.4 (1.09 to 5.37) 0.03

Age (years) Not in the model - -

Current smoking Not in the model - -

Body Mass Index (kg/m2) Not in the model - -

Disease duration (years) Not in the model - -

Corticosteroids dose (mg/day) Not in the model - -

Disease activity Not in the model - -

Diabetes Mellitus Not in the model - -

Metabolic syndrome Not in the model - -

Multivariate analysis: Logistic regression model. forward method stepwise Confidence

Interval. Model with dependent variable: low skeletal muscle mass. Excluded covariate

variables from the model: Age(years), Current smoking, BMI (kg/m2), Disease duration,

Corticosteroids dose, Disease Activity, HAQ-DI score, Diabetes Mellitus, Metabolic

Syndrome. OR, Odds Ratio; 95% CI, 95% statistical significance p<0.05.


