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Article history: Objective: Sarcopenia is a major cause of morbidity in rheumatoid arthritis patients. Our purpose was
Received 28 March 2021 to determine whether polyautoimmunity is associated with sarcopenia and alterations in whole body
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- / composition in patients with rheumatoid arthritis (RA).
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Methods: We performed a cross-sectional observational study of a series of cases of RA. All patients were
recruited consecutively from a rheumatology clinic. Body composition by dual-energy x-ray absorp-
tiometry (DEXA) was assessed. The variables of interest were polyautoimmunity (RA associated with
. . other autoimmune diseases), sarcopenia, fat mass, and body mass index (BMI). Other variables included
Polyautoimmunity .. . . . . . . . .
Sarcopenic were.clmlcal—analytlcal and mﬂamma.tory cyt.ol(mes and a.dlpokllnes. The.relaftlonshlp b(.etween sarcopenic
Obesity obesity and the presence of polyautoimmunity was studied using multivariate analysis.
Results: Of the 94 patients with RA included in the study, 15 (16%) had polyautoimmunity. A total of 23
patients with RA (24.5%) had sarcopenia, which was more prevalent in patients with polyautoimmunity
than in patients without polyautoimmunity (46.7% vs 20.3%; p = .029). Sarcopenia was not associated
with body fat content (p = .870) or with BMI (p = .998). The multivariate analysis showed the factors
associated with polyautoimmunity in RA to be sarcopenia (odds ratio [95% CI], 4.80 [1.49-13.95]), BMI
(1.18 [1.04-1.35]), and resistin (1.249 [1.01-1.53]).
Conclusion: Sarcopenia and obesity were more prevalent in patients with RA and polyautoimmunity.
Resistin values were also higher in this group than in patients with RA without polyautoimmunity.

© 2021 Published by Elsevier Espafia, S.L.U.
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Relacion entre poliautoinmunidad y obesidad sarcopénica en pacientes con
artritis reumatoide

RESUMEN

Palabras clave: Objetivo: Analizar si la poliautoinmunidad en los pacientes con artritis reumatoide (AR) se asocia con
Art_rms r_eumat_onde sarcopenia y alteraciones de la composicion corporal total.
g"“a“to”_‘mumdad Meétodos: Estudio observacional transversal de una serie de casos de pacientes con AR, reclutados consec-
arcopenia utivamente de la consulta de reumatologia. Se evalué la composicién corporal mediante absorciometria
Obesidad . . . . . . . .
de rayos X de energia dual (DXA). Las variables de interés fueron la poliautoinmunidad (AR asociada
a otras enfermedades autoinmunes), sarcopenia, masa grasa e indice de masa corporal. Otras variables
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incluidas fueron clinico-analiticas y citoquinas inflamatorias y adipoquinas. La relacién entre obesidad
sarcopénica y la presencia de poliautoinmunidad se estudié mediante analisis multivariable.

Resultados: De los 94 pacientes con AR incluidos en el estudio, 15 (16%) tenian poliautoinmunidad. Un
total de 23 (24,5%) pacientes con AR presentaron sarcopenia, la cual fue mas prevalente en los pacientes
con poliautoinmunidad en comparacién con los demas (46,7 vs. 20,3%; p = 0,029). La sarcopenia no se
asoci6 con el contenido corporal de grasa en la composicién corporal (p = 0,870) ni con el indice de masa
corporal (IMC) (p = 0,998). En el analisis multivariante, los factores asociados a la poliautoinmunidad en
AR fueron la sarcopenia (odds ratio [IC 95%], 4,80 [1,49-13,95]), el IMC (1,18 [1,04-1,35]), y la resistina
(1,249 [1,01-1,53]).

Conclusion: Los pacientes con AR con poliautoinmunidad mostraron una mayor prevalencia de sarcopenia
y obesidad, ademas tuvieron valores mas elevados de resistina en comparacién con pacientes con AR sin

poliautoinmunidad.

© 2021 Publicado por Elsevier Espafia, S.L.U.

Introduction

Rheumatoid arthritis (RA) is a chronic immune-mediated
inflammatory disease of unknown origin which mainly affects
the joints, although it is also frequently systemic. Sarcopenia is
a syndrome characterised by a progressive and generalised loss
of skeletal muscle function and mass which is associated with a
higher risk of falling, muscle weakness, physical disability, poor
quality of life and mortality!~#. Although sarcopenia is a multifac-
torial, age-associated phenomenon, it may be observed in chronic
inflammatory states associated with RA and with other systemic
diseases”S. Previous studies show that 20%-40% of patients with
RA have a reduced lean mass, low muscle strength, sarcopenia
and sarcopenic obesity according to the following diagnostic cri-
teria: The European Working Group on Sarcopenia in Older People
(EWGSOP)'4>7, Among other factors that have been associated
with sarcopeniain RAis the inflammatory activity and higher sever-
ity of the disease®.

Polyautoimmunity is characterised by the presence of two
or more well-defined autoimmune diseases (AIDs) in the same
patient. This phenomenon has often been described in systemic
lupus erythematosus (SLE) or Sjogren’s syndrome (SS) in approx-
imately 40%8 and in 15%-20% of patients with RA%1°, The medical
presentation of diseases such as SLE or SS are often made worse
and are associated with factors such as the female sex, joint involve-
ment, anti-Ro antibody positivity and reduced hydroxychloroquine
uptake®!!. The factors associated with polyautoimmunity in RA
have been studied to a lesser extent®!2. Barragan-Martinez et al.
observed an association of polyautoimmunity with abdominal obe-
sity, but this was only so for the female sex'2. In another recent
study obesity was the only independent factor associated with
polyautoimmunity in patients with RA, regardless of gender!?. Also,
in a systematic review on polyautoimmunity-associated factors in
different AIDs, the female sex was associated with SLE, SS and sys-
temic sclerosis polyautoimmunity, whilst cardiovascular disease
and overweight was only associated with polyautoimmunity in
RA°.

The exact mechanism with which obesity is associated with
polyautoimmunity in RA remains unknown, although possible
explanations include imbalances in proinflammatory adipokines
and cytokines, such as tumour necrosis factor-alpha (TNF-a) and
interleukin 6 (IL-6)'3, together with increased Th17'* cell polar-
isation and increased macrophage apoptosis inhibitor'>. The aim
of our study was' to analyse whether polyautoimmunity in RA
patients is associated with sarcopenia and alterations in total body
composition? and whether the proinflammatory adipokine and
cytokine profile could play a role.

Pacients and methods
Study design

We conducted a cross-sectional study of a case series of patients
with RA. The study was conducted in the Instituto de Investigacién
Biomédica de Malaga (IBIMA) by the Rheumatology Department
of the Hospital Regional Universitario de Malaga (HRUM) in Spain.
The study was approved by the Clincial Research Ethics Committee
(CREC) of HRUM (Code 112-N-19).

Sample

The patients were recruited consecutively between June 2017
and September 2019 from rheumatology outpatient units. Inclu-
sion criteria were as follows: age > 16 years; RA according
to the 2010 ACR/EULAR criteria classification'®. Patients were
divided into two groups depending on the presence or absence
of polyautoimmunity, and whether they met with the operational
definitions.

Protocol

Patients with RA are usually followed-up and treated at a
specific practice every three to six months in keeping with a
prospective data collection protocol. All subjects were interviewed
and explored by a rheumatologists on the date indicated for this
study. Biological samples were collected after 12-16h fasting before
10:00 a.m. After this whole-body dual-energy X-ray absorptiome-
try (DXA) scanning was performed.

Variables and operational definitions

The main variable was polyautoimmunity and secondary vari-
ables included anthropometric measurements and whole-body
DXA scanning body composition. Polyautoimmunity was defined
when RA classification criteria were simultaneously met in keep-
ing with ACR/EULAR 2010'® and other autoimmune diseases
(AIDS)?'1.17.18 The AIDs considered were as follows: rheumatic
diseases (SLE, spondyloarthritis, inflammatory myopathy, systemic
sclerosis, SS and antiphospholipid syndrome), skin diseases (alope-
cia areata, psoriasis and vitiligo), endocrine disorders (diabetes
mellitus type 1, Addison’s disease, Graves-Basedow disease and
Hashimoto thyroiditis), digestive disorders (celiac disease, pri-
mary biliary cholangitis, ulcerative colitis, Crohn’s disease, and
autoimmune hepatitis), disorders of the nervous system (multiple
sclerosis). Multiple autoimmune syndrome (MAS) was defined as
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the concurrence of three of more autoimmune diseases in the same
patient.

Anthropometric measurements included body mass index (BMI)
calculated as body weight (kg/height [m2]) and patients were
classified as underweight (< 18.5), normal weight (18.5-24.9), over-
weight (25-29,9) and obese (> 30), according to the World Health
Organisation (WHO)'?, and using the criteria adapted for RA issued
by Stavropoulos-Kalinoglou et al. as underweight (< 18), nor-
mal weight (18.0-22.9), overweight (23-27,9) and obese (> 28)20,
together with waist and hip circumference (cm), and waist to hip
ratio?!.

Body composition was measured by DXA (GE Lunar Prodigy
software CORETM 2006) and included total mass (kg), fat mass
(g), lean mass (g) and measurement of lean and fat mass and
android and gynoid fat. The fat mass index was defined as fat mass
(kg)/squared height (m?) and the fat-free mass index as the fat-free
mass (kg)/squared height (m?). The appendicular skeletal muscle
mass (ASM) was calculated as the sum of the skeletal muscle mass
on the arms and legs, on the assumption that all non fatty tissue
and non bone tissue is skeletal muscle?223, Sarcopenia was defined
as a relative skeletal mass index (RSMI)<5.5 kg/m? for women and
<7.26 kg/m? for men*22. The RSMI was calculated with the appen-
dicular skeletal muscle mass in kilograms divided by the square of
height in metres, according to Baumgartner et al. anthropometric
equation?%24,

Other variables studied were: demographic, clinical, analytical
and treatment data. The following cytokines and adipokines were
measured in all patients: high-sensitivity C reactive protein serum
levels (hsCRP), TNF-a, IL-6 and IL-1-f3 adiponectine, resistin, lep-
tin and insulin-like growth factor-1 (IGF-1). In the complementary
material the laboratory kits used were specified, as were the nor-
mality values. The tools used for cross-sectional assessment of the
RA were the disease activity score of 28 joints DAS28-CRP (Disease
Activity Score 28-C reactive protein)2° and the health assessment
questionnaire (HAQ)?S. Physical activities was measured by the
International Physical Activity Questionnaire (IPAQ) through Rest-
ing Metabolic Rate (MET)?’. Adherence to the Mediterranean diet
was assessed by validated questionnaire with a score >9 out of 14
considered adherent?8,

Statistical analysis

Descriptive analysis was performed of the main variables. The
frequencies of qualitative variables were expressed as the num-
ber of observations and their percentage. Quantitative variables
were expressed as mean =+ standard deviation (SD) if distribution
was normal and as mean =+ interquartile range (IQR) if the oppo-
site was true. Normality was confirmed by the Shapiro-Wilk test2°,
The main variables were compared in subjects with and with-
out polyautoimmunity in patients with RA using the x? test, the
Student’s t-test for normal quantiative variables and the Mann-
Whitney U test for non-normal quantitative variables. Finally, a
binary logistic regression model was used for identifying the fac-
tors associated with polyautoimmunity in patientswith RA as the
dependent variable. The variables incorporated into the model
were the significant ones in the bivariate analyses and those of clin-
ical interest. The multicolineality of the independent variables was
confirmed using the Pearson correlation coefficient. If coefficient
r between two variables was > .4, we included them separately in
the models and we chose the one which had the best behaviour
to explain the dependent variable. A p value <.05 was considered
statistically significant and the statistical programme used was R
2.4-0.

Reumatologia Clinica 18 (2022) 531-537
Results

Between June 2017 and September 2019, 94 patients with RA
were consecutively recruited, most of them were women (78%)
with a mean age (SD) of 56.5 (11.4) years.

Poliautoimmunity

As shown by Table 1, 15 of the 94 (16.0%) patients with RA
had polyautoimunity and only two (2.1%) of them had MAS. Most
of the patients were women (93.3%) and over half of them were
obese (60%). Ninety per cent % of them presented with FR and
positive antipeptide C-citrullinated antibodies (PACA) and a higher
frequency of antinuclear antibodies (ANA) with anti-Ro and anti-La
specificities. Almost all of them were in treatment with classi-
cal synthetic disease-modifying antirheumatic drugs (csDMARDS)
(86%) and over half with disease-modifying antirheumatic drugs
(DMARDS).

The AIDs most comonly asociated with RA were SS (8/94 [8,5%])
followed by autoimmune thyroiditis (4/94 [4,2%]) and psoriasis
(3/94 [3,1%]) (supplementary material). Nineteen (20.2%) patients
with RA had a family history of AIDs.

Anthropometric and metabolic characteristics of patients with RA
and polyautoimmunity

Table 2 shows the anthropometric characteristics and body
composition by DXA of patients with RA with and without polyau-
toimmunity. We may observe that patients with polyautoimmunity
had higher BMI scores (p=.016), with there being over half of
patients with grade I obesity according to WHO and Stavropoulos-
Kalinoglou et al criteria.

A total of 23 (24.5%) patients with RA presented with sarcope-
nia, which was more prevalent in patients with polyautoimmunity
than in the others (46.7% vs. 20.3%; p=.029). As may be observed
in Table 3, the patients with polyautoimmunity presented with a
lower percentage of total lean mass (p=.028), lean mass in arms
(p=.047) and lean mass in legs (p=.051). However, the sarcopenia
was not associated with the BMI, observing that the seven patients
with polyautoimmunity who had sarcopenia, 1/7 were of normal
weight, 3/7 overweight and 3/7 obese (p=.998).

It should also be noted that the patients with polyautoimmu-
nity presented with higher values of total fat mass (p=.036), fat
mass index (p=.019), fat mass in legs (p=.046), fat mass in trunk
(p=.032) and gynoid fat mass (p=.033). BMI showed a positive
correlation both with total fat mass (r=.818; p<.001) and with
the fat mass index (r=.884; p <.001). However, sarcopenia was not
associated with body fat content in body composition (p=.870).

Although the rate of adherence to the Mediterranean diet was
similar in both groups (24.1% vs. 20.0%; p=.734), the patients
with polyautoimmunity had a lower physical activity (mean [IQR])
than the patients without polyautoimmunity measured by METs
(mean [IQR]: 214.5 [141,0-669,5] vs. 495.0 [230,0-792,0] months;
p=.038).

Inflammatory cytokine and adipokine characteristics of patients
with RA and polyautoimmunity

Leptin and resistin levels were clearly higher in patients with
polyautoimmunity than in the others, but no differences were
found in the adiponectin levles or in IL-6, IL-1-3, TNF-a, IGF-1 or
oxidised LDL levels (Table 3).
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Table 1
Characteristics of RA patients without polyautoimmunity (n="79), patients with RA and polyautoimmunity (n=15).
Variable RA without RA with polyautoimmunity P value p
polyautoimmunity (n=79) (n=15)
Epidemiologic
Sex, female, n (%) 59(74.7) 14 (93.3) 112
Age in years, mean (SD) 55.8(11.8) 60.1(8.6) 185"
Comorbidities
Tobacco 748"
Non smoker, n (%) 39(394) 9(60.0)
Tobacco history, n (%) 40 (50.6) 6 (40.0)
Obesity, n (%) 34 (30.4) 9(60.0) .028*
Dyslipidaemia, n (%) 16 (20.3) 5(33.3) 265"
High blood pressure, n (%) 20(25.3) 4(26.7) 912"
Diabetes mellitus, n (%) 4(5.1) 0(.0) 373*
Clinical data
Mean duration of disease (SD), months 98.6 (27.1) 93.0(29.4) 518"
Delayed diagnosis, median (IQR), months 11.3 (5.7-27.6) 6.8 (4.1-20.8) .383¢
Erosions, n (%) 48 (615) 11(73.3) .385"
Rheumatoid factor +, n (%) 64 (81.0) 14 (93.3) 244"
ACPA +, n (%) 58(73.4) 13(86.7) 274"
ANA +, n (%) 0(.0) 8(53.3) <.001*
Anti-Ro +, n (%) 0(.0) 8(53.3) <.001*
Anti-La +, n (%) 0(.0) 5(33.3) <.001*
DAS28-ESR, mean (SD) 2.8(1.1) 3.1(.7) .361%
HAQ, mean (SD) .6(.8) .8(.4) .691**
Treatments
Synthetic DMARDS, n (%) 67 (84.8) 13(86.7) .853*
Methotrexate, n (%) 56 (70.9) 10 (66.7) 743"
Hydroxychloroquine, n (%) 5(6.3) 0(.0) 317*
Leflunomide, n (%) 6(7.6) 2(13.3) 465"
Sulfasalazine, n (%) 8(7.6) 2(13.3) 712%
Biologic DMARD, n (%) 31(39.2) 9(60.0) .099*
Anti-TNF, n (%) 23(29.1) 7 (46.7) 181*
Tocilizumab, n (%) 5(6.3) 2(13.3) 344"
Abatacept, n (%) 1(1.3) 0(.0) 661"
Rituximab, n (%) 2(2.6) 0(.0) 531"

ACPA: Anti-citrullinated C-peptide Antibodies; ANA: Antinuclear Antibodies; DAS28-ESR: 28-joint Disease Activity Score; DMARDS: Disease-modifying Antirheumatic Drugs;
ESR: Erythrocyte Sedimentation Rate; HAQ: Health Assessment Questionnaire; RA: Rheumatoid Arthritis; SD: Standard Deviation.

" Statistical test x2.
™ Statistical Student’s t-test.
a Statistical Mann-Whitney U test.

Multivariate

Table 4 shows a multivariate logistic regression analysis for
the polyautoimmunity-depedent variable in patients with RA.
Alhtough BMI and resistin were independetnly associated, the
probabiliy of sarcopenia was almost five times greater in patients
with polyautoimmunity. Also, an alternative model was made
which included fat mass index instead of BMI, showing similar
outcomes.

Discussion

RA is a systemic AIDs which may coexist with other well-
defined AIDs in the same patient, which has been called
polyautoimmunity®. The study of polyautoimmunity is important
since the concurrence of both autoimmune diseases in the same
patient may impact their prognosis®>3%3!, Although polyautoim-
munity in RA has been little researched®, an association with
obesity has recently been described which merits further, more
detailed investigation!'©.

In our study BMI was correlated with fat mass and fat mass
indices, but not with sarcopenia. Most patients with RA and polyau-
toimmunity who presented with sarcopenia did not correspond to
the obesity group according to their BMI, which had only already
been described in non-polyautoimmune patients with RA%.

An exhaustive comparison of body composition by DEXA
revealed that 23/94 (24.5%) of our patients with RA had sarcopenia
and that this was independently associated with polyautoim-

munity. In keeping with this findiing, patients with RA and
polyautoimmunity had a significantly lower percentage of total
lean fat and lean fat in their extremities. However, total fat mass was
also associated with polyautoimmunity in patients with RA. Previ-
ous studies have assessed the prevalence of sarcopenia in patients
with RA between 20% and 43.3%" 4. These data are concordant with
the percentage of sarcopenia found in our total patient sample
(24.5%), although they are somewhat lower when compared with
the patients with RA and polyautoimmunity (46.7%). Sarcopenia
and increased fat mass in patients with RA has been associated
with increased cardiovascular risk, greater morbidity and higher
mortality32-3°,

Among the factors related to sarcopenia and increased fat
mass in patients with RA is lack of physical activity, disability,
inflammatory activity of disease and the effect of adipokines and
chemokines'. Related to this, our patients with poliautoimmunity
did less physical activity than the others, measured by Mets. Fatigue
and reduced physical activity may lead to loss of strength and func-
tion, which could lead to a progressive loss of muscle mass and a
higher risk of developing sarcopenia®®. Another study associated
inflammatory activity in RA measured by DAS28 with a higher per-
centage of sarcopenia and increased fat mass'. In our study, despite
the fact that the patients with RA and polyautoimmunity presented
with higher DAS28-ESR values, these differences were not signif-
icant. This could be due to the fact that 60% of patients with RA
and polyautoimmunity received biologics compared with 39% of
RA with no polyautoimmunity, and this could have had an impact
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Table 2

Anthropometric and metabolic characteristics of patients with RA and polyautoimmunity.
Variable RA without polyautoimmunity (n=79) RA with polyautoimmunity (n=15) P value
Anthropometric characteristics
BMI (kg/m?), mean (SD) 27.7 (4.6) 31.0(5.8) 016"
BMI classification (WHO) .014*
Low weight (BMI<18.5), n (%) 0(.0) 0(.0)
Normal weight (BMI 18.5-24.9), n (%) 27 (34.2) 2(13.3)
Overweight (BMI 25.0-29.9), n (%) 28 (35.4) 2(13.3)
Grade I obesity (BMI 30.0-34.5), n (%) 20(25.3) 9(60.0)
Grade II obesity (BMI 35.0-39.9), n (%) 2(2.5) 0(.0)
Grade III obesity (BMI > 40), n (%) 2(2.5) 2(13.3)
Waist circumference (cm), mean (SD) 90.4(11.3) 93.0(14.1) 343"
Hip circumference (cm), mean (SD) 103.0(6.7) 105.0 (9.5) 213*
Waist to hip ratio, mean (SD) .8(.0) 8 (.1) 745"
Stavropoulos-Kalinoglou et al.?° classification .025*
Low weight (BMI<18), n (%) 0(.0) 0(.0)
Normal weight (BMI 18.0-22.9), n (%) 12(15.2) 1(6.7)
Overweight (BMI 23.0-27.9), n (%) 34 (43.0) 2(13.3)
Obesity (BMI > 28), n (%) 33(41.8) 12 (80.0)
Body composition measured by DXA
Sarcopenia, n (%) 16 (20.3) 7 (46.7) .029*
RSMI, mean (SD) 6.8 (2.8) 6.4 (1.5) 470"
Total fat mass (kg), mean (SD) 28.5(9.5) 35.6(10.1) .036™
FMI (kg/m?), mean (SS) 39.9(11.8) 43.8(13.1) .019**
Total lean mass (kg), mean (SD) 40.8 (9.2) 38.0(4.9) .198*
Lean mass (%), mean (SD) 57(.1) S51(.1) 028"
FFMI (kg/m?), mean (SD) 52.4(9.4) 48.9 (8.5) 106
Fat mass armss (kg), median (IQR) 2.6(1.9-3.3) 3.7 (2.0-4.1) .090¢
Fat mass legs (kg), mean (SD) 9.7 (3.8) 11.6(3.9) .046™
Fat mass trunk (kg), mean (SD) 14.9 (5.5) 17.8 (4.8) 032"
Android fat mass (kg), mean (SD) 2.5(1.0) 2.9(1.2) 119*
Gynoid fat mass (kg), mean (SD) 49(1.6) 6.1(1.4) .033*
Lean mass arms (kg), median (IQR) 3.7(3.2-5.1) 3.3(3.2-44) .067°
Lean mass legs (kg), mean (SD) 1.2 (3.0) 1.1(1.4) .051**
Lean mass trounk (kg), mean (SD) 2.0 (4.5) 1.9(2.7) 438*
Android lean mass (kg), mean (SD) 29(.7) 2.8(.4) 816"
Gynoid lean mass (kg), mean (SD) 5.8(1.2) 5.6 (.8) 643
Physical activity and Mediterranean diet
RMRs, median (IQR) 495.0 (230.0-792.0) 214.5 (141.0-669.5) .038*
Predimed (> 9), n (%) 19(24.1) 3(20.0) 734"

BMI: Body Mass Index; DXA: Dual-energy X-ray Absorptiometry; FFMI: Fat-free Mass Index; FMI: Fat Mass Index; IQR: Interquartile Range; RA: Rheumatoid Arthritis; RMR:
Resting Metabolic Rate; RSMI: Relative Skeletal Mass Index; SD: Standard Deviation; WHO: World Health Organisation.

" x? Statistical test.
” Student’s t statistical test.
2 Mann-Whitney U statistical test.

Table 3

Inflammatory cytokine and adipokine profile of patients with RA and polyautoimmunity.
Variable RA without polyautoimmunity (n="79) RA with polyautoimmunity (n=15) P value p®
Interleukines and adipokines
Leptin, p 5-p95*+ 21.8(18.0) 35.4(22.6) .022
Resistin, ng/mL"* 7.2(2.6) 9.6 (5.4) .027
Adiponectin, pg/mL"** 11,265.6 (7,767.6-15,045.5) 12,132.2(7,926.1-14,802.5) .886
IL6, pg/mL** 10.5 (5.4-19.2) 15.8(5.1-113.4) 526
PCR, mg/L** 3.1(2.9-6.2) 4.3 (3.4-4.5) 430
IL-1-B, pg/mL** 4.3 (4.1-44) 4.4(4.1-4.7) .560
TNF-a, pg/mL** 5.0 (3.7-23.6) 9.8 (3.4-92.8) 256
IGF-1, pg/mL* 184.2(101.6) 165.4 (102.2) .606
Oxidase LDL, Ul/mL** 2.5(.8-5.6) 1.0 (.1-4.0) .302

IGF-1: growth factor similar to insulin-1; IL-1-B: interleukin 1 beta; IL-6: interleukin 6; RA: rheumatoid arthritis; TNF-a.: tumour necrosis factor alpha.

 Mean + Standard Deviation (SD).
” Median (Interquartile Range [IQR]).

2 according to the manufacturer, the normal values are between the percentiles 5 and 95 after djustment for gender and BMI.

b ¥2 Statistical test, Student’s t statistical test and Mann-Whitney U statistical test.

on higher control of the inflammatory activity and of inflammatory
cytokines.

It was also previously described that the elevation of inflam-
matory cytokines during the course of RA promotes migration of
mesenchymal precursors from adipose tissue, stimulates adipose
differentiation and consequently elevates adipokines, aggravating
sarcopenia>’-38. Here, in our study resistin was associated indepen-

dently with polyautoimmunity. The increase of resistin levels was
not only observed in other RA studies!, but also in other autoim-
mune diseases such as SS3940 and SLE*!#2, The adipokines secreted
by the adipose tissue were shown to actively participate as medi-
ators of rheumatic diseases*3. Resistin is an adipokine involved
in the provocation of inflammatory response through activation
of the immune cell system and the production of inflammatory
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Table 4

Logistic regression model 1 of characteristics associated with polyautoimmunity in patients with RA.
Variable Bivariate OR (CI 95%) Multivariate OR* (CI 95%) P value
Age in years 1.036 (.983-1.091)
Sex, female 4.746 (.586-18.414)
Body mass index 1.133(1.017-1.262) 1.186 (1.041-1.351) .011
Sarcopenia 3.445 (1.087-7.338) 4.800 (1.497-13.952) .013
Mets .998 (.996-1.000)
Leptin 1.032 (1.003-1.062)
Resistin 1.201 (1.015-1.422) 1.249 (1.016-1.535) .035

Nagelkerke R2 =.304; omnibus test=.001; Hosmer-Lemeshow test=.565.
CI: confidence interval; RA: rheumatoid arthritis.

" Variables included in the analysis; age, sex, body mass index, sarcopenia, leptin and resistin.

cytokines#4. A positive correlation was described between resistin
and inflammatory markers and also markers of cardiovascular
damage, metabolic markers, arthritis, kidney disease and glandu-
lar inflamation in SS*°. Thus resistin and other adipokines could
act by stimulating inflammation and autoimmunity and also by
altering body composition (more sarcopenia and an increase in fat
mass), and this in turn would increase the inflammatory process
even more and lead to a higher production of adipokines. In fact,
in one study it was shown that resistin produced an alteration of
myogenesis of the human skeletal muscle and altered the muscle
metabolism in the developing myotubes. These findings could have
major implications for maintaining muscle mass in older people
with chronic inflammatory diseases or obese or overweight elderly
people®>.

Our study has several limitations. Firstly, it was a cross-sectional
study and we were therefore unable to establish a causal relation-
ship. However, it did allow us to become aware of factors associated
with polyautoimmunity in RA which had not been previously stud-
ied. Furthermore, it may be that the small number of men from
our study made it impossible to observe the association between
polyautoimmunity in RA and the female sex, although in other stud-
ies polyautoimmunity was associated with the female sex. Despite
this, we were able to observe that the number of women with RA
and polyautoimmunity was very high. The observation in the uni-
variate analysis that patients with RA and polyautoimmunity had a
significantly lower percentage of total lean mass and lean mass in
extremities plus total fat mass and BMI, was limited by not being
adjusted by other variables. Also, the limitation of multivariate
analysis is the low number of patients with RA which present with
polyautoimmunity. However, despite the fact that polyautoimmu-
nity is a rare phenomenon in RA, we were able to observe in the
multivariate analysis the association of polyautoimmunity in RA
with BMI, sarcopenia and resistin levels.

To conclude, RA patients with polyautoimmunity had a higher
prevalence of sarcopenia and obesity (according to BMI), and
had higher levels of fat mass and resistin compared with RA
patients without polyautoimmunity. Therefore, polyautoimmunity
in patients with RA could be associated with metabolic disorders
which could have a negative effect on the perpetuation of inflam-
matory and autoimmune processes, and be associated with higher
morbimortlaity in these patients.
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