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Objective: to assess bone mineral density (BMD) and the incidence of osteoporosis (OP) and sarcopenia (SP) in women suffering from rheuma-
toid arthritis (RA).

Patients and methods. Eighty-one women (mean age, 59.01}8. 1 years) with a reliable diagnosis of RA were examined. The women underwent
the following studies: a survey using a special questionnaire; tests to measure the functional status of muscles, including those to determine their
strength; as well as dual-energy X-ray absorptiometry of the axial skeleton and whole body.

Results and discussion. According to the EWGSOP2 criteria, 20 (24.7%) female patients were diagnosed with SP, 24 (29.6%) had OP, and 39
(48.2%) had osteopenia. OP in female patients with and without SP occurred in 35.0 and 27.9% of cases, respectively (p>0.05). BMD in the
Sfemoral neck and in the proximal femur as a whole was significantly lower in the presence of SP than in its absence (p=0.0006 and p=0.0061,
respectively). The frequency of falls was significantly higher in the female patients with SP than in those without SP (p=0.028). The major
osteoporotic and hip fracture probabilities calculated according to the FRAXR algorithm was higher in the patients with SP than in those with-
out SP (p=0.041 and p=0.033, respectively). There were positive correlations of BMD with body mass index, appendicular muscle mass,
appendicular muscle index, hand strength, shoulder circumference, and the serum levels of calcium, creatinine and uric acid, as well as neg-
ative correlations with age, postmenopausal length, and RA duration.

Conclusion. OP and SP are common RA complications that increase the risk of falls and fractures.
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RA is an autoimmune rheumatic disease of unknown etiolo-
gy, characterized by chronic erosive arthritis and systemic damage
to internal organs, which leads to early disability and shorter life
expectancy [1]. Persons suffering from RA may develop compli-
cations — conditions pathogenetically associated with the under-
lying disease. These conditions aggravate the course of RA and
require treatment correction. In addition, it is known that RA
often occurs against the background of a number of concomitant
diseases, which are defined as nosological forms that are not eti-
ologically and pathogenetically related to the underlying disease
or its complications. Thus, a comorbid background of RA is
formed (from lat. — «co» — together + «morbus» — disease, ail-
ment), that is a condition when two or more diseases, connected
by a single pathogenetic mechanism or coinciding in time coexist
in one patient. At the same time, there are syndromes that fail to
be accurately defined as a complication or concomitant disease,
since they can play different roles in RA. These conditions
include OP and SP. Both OP and SP can be either concomitant
diseases, or secondary syndromes, representing complications of
RA.

OP in patients with RA has been studied for many years. It is
known that chronic inflammation in RA and prolonged use of
glucocorticoids (GCs) in its therapy lead to a decrease in BMD.
Studies have proved the significant role of RA in increasing the
risk of osteoporotic fractures, and it was included as an inde-
pendent risk factor in the FRAX® (Fracture Risk Assessment
Tool). Despite the long record of studying this issue, the scope of
data on the frequency of OP in patients with RA is very large and
ranges from 11% to 59% [2,3], which may be due to the hetero-

geneity of groups by age, gender composition, and even some
methodological inaccuracies, for example, evaluation of BMD in
young people according to the T-score.

Compared with OP, SP is a younger problem; the concept
of SP was introduced into clinical practice only in the late 90s of
the last century [4]. According to various authors, the incidence
of SP among patients with RA varies from 13.9% to 39.8% [3, 6,
7]. Until 2019, the criteria proposed by the European Working
Group on Sarcopenia in Older People (EWGSOP) were used to
diagnose SP in white people [8]. These criteria were revised, and
in 2018 their second edition (EWGSOP2) [9], which is current-
ly in clinical practice, was presented. A decrease in muscle
strength suggests that the patient might have sarcopenia, and SP
can be reliably diagnosed only if muscle mass decrease is con-
firmed with the help of medical instruments. Most often it is
done with bioimpedance analysis and dual-energy X-ray
absorptiometry (DXA). In the latter case, it is possible to simul-
taneously diagnose OP. The relationship between SP and OP
with their simultaneous presence in RA patients has been
actively studied recently.

Objective: to assess the BMD status and determine the fre-
quency of OP and SP in women with RA.

Patients and methods
the study included 81 women aged 40 to 75 years with defi-
nite RA in accordance with ACR / EULAR 2010 criteria [10].
The patients with a 3—4 functional class of the RA, bone avas-
cular necrosis, severe concomitant somatic diseases, mental and
cognitive impairment were not included. The study was con-
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ducted within the framework of the research program No
AAAA-A19-119021190150-6 «Development of complex thera-
py methods of the musculoskeletal diseases». The local ethical
committee of the V. A. Nasonova Resecarch Institute of
Rheumatology approved the procedure, and informed written
consent was obtained from all individual participants before
they were included in the study.

Patients were interviewed according to the original question-
naire, which included questions on socio-demographic data, a
gynecological history, concomitant diseases and the therapy car-
ried out for them. Functional abnormalities were assessed by the
Disability Index Health Assessment Questionnaire (HAQ). RA
activity was determined by the DAS 28 index (Disease Activity
Score) using erythrocyte sedimentation rate (ESR) with a ranking
of high (DAS 28>5.1), moderate (3.1<DAS 28<5.1) and low
(2.6<DAS 28 <3.1). Remission of the disecase was established in
the case of DAS 28 less than 2.6 [10]. Also, the level of C-reactive
protein (CRP) and routine serum biochemical parameters were
determined for all patients.

Body composition and BMD were evaluated by DXA
(Discovery A, Hologic, USA). In the course of body composition
study, appendicular muscle mass (AMM) was calculated — the
sum of the muscle mass of the arms and legs, and appendicular
muscle index (AMI) — the ratio of AMM to the value of height
squared (kg / m?). Handheld dynamometry and the chair stand
test were performed to evaluate muscle strength. The functional
state of the muscles was assessed using the Short Physical
Performance Battery, «Up and go» test and 4-m gait speed test.
SP was diagnosed in accordance with the EWGSOP?2 criteria [9].
Further analysis was carried out depending on the presence or
absence of SP (groups SP + and SP-).

BMD in postmenopausal women in accordance with WHO
criteria was evaluated by the T-score (the number of standard
deviations (SD) from the average value of the peak bone mass in
young adults) in the lumbar spine (LS), the femoral neck (FN)

Table 1 Descriptive characteristics

of patients with RA (n=81)
Variables Value
Age, M£SD (years) 59,0 £8,1
Postmenopausal women, n (%) 71 (87,7)
Years since menopause, Me [25; 75 percentile] 10 [6; 17]
RA duration, Me [25; 75 percentile] (years) 713; 11]
Smokers, n (%) 8(9,9)
HAQ, M+SD 1,48+0,69
DAS 28-ESR, M£SD 4,8%1,3
ESR, Me [25; 75 percentile] (mm / h) 17 [13; 26]
CRP, Me [25; 75 percentile] (g /1) 12,1 [3,0; 17,1]
Oral GCs > 3-months, n (%) 40 (49,4)

GCs cumulative dose,
Me [25; 75 percentile] (mg)
in terms of prednisone

8125 [3650; 16420]

Treatment with bDMARDs, n (%) 13 (16,1)
|
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and the total hip (TH): normal > -1 SD, osteopenia — from -1 to
-2.5 SD, OP < -2.5 SD. We used the Z-score to evaluate pre-
menopausal women, which corresponds to the number of SD
from the average value of bone mass for a given age. OP was diag-
nosed with a value of Z-score less than -2.0 SD. A 10-year prob-
ability of the major osteoporotic fracture and hip fracture was cal-
culated by FRAX® [11].

Statistical analysis was performed with the help of the soft-
ware package Statistica for Windows, version 12.0 (StatSoft Inc.,
USA). Data were analyzed for compliance with normal distribu-
tion using the Shapiro-Wilk test. The descriptive statistics of the
outcome measures are presented as the mean and standard devi-
ation (M £ SD) or median and interquartile range (Me [25; 75
percentile]). The Mann—Whitney U test was used to compare the
quantitative indicators of two independent groups. Quality indi-
cators were compared using the Fisher test. A Spearman correla-
tion analysis was performed. The result was considered statistical-
ly significant with p <0.05.

Results

The general characteristics of the group are presented in
table 1. It should be noted that more than half of the women
(51.9%) were under the age of 60. Disease activity was high in
43% and moderate in 47% of the examined individuals. Only 10%
of the women had the DAS 28 index corresponding to remission
or low RA activity. 40 (49.4%) patients took oral GC more than 3
months. 13 (16.1%) received biologic disease-modifying anti-
rheumatic drugs (bDMARDs), including 8 — rituximab, 3 —
etanercept, 1 — adalimumab, 1 — tofacitinib.

According to muscle strength tests, 73 (90%) patients with
RA met the criteria of probable sarcopenia. The whole body DXA
data showed that the mean AMM was 17.84+3.0 kg and the mean
AMI was 6.9%1.2 kg / m?, with 20 (24.7%) people having an AMI
value corresponding to the EWGSOP2 SP criteria. All patients
with low AMI had low muscle strength, which allowed us to diag-
nose a confirmed SP. Patients with SP did not differ from women
without SP in mean age, however the duration of RA was longer
in the group of individuals with SP. BMI was significantly lower in
patients with SP, among whom there were more people with a
BMI of 18—25 kg / m2 (p = 0.0002). Calcium intake with food
did not differ in both groups (p> 0.05). 70% of patients with SP
took oral GCs, which was significantly more than among people
without SP (p = 0.03), while the cumulative dose of GCs did not
differ. There were no differences between the groups in terms of
inflammatory activity (DAS 28, ESR, CRP), while the group
with SP had a significantly higher serum creatinine level. The fre-
quency of low-energy fractures in women with and without SP
did not differ, but the number of falls during the year preceding
the survey was greater in individuals with SP (Table 2).

Patients with SP demonstrated significantly difference from
those without SP in such indicators as the disease duration, BMI,
use of GCs, and creatinine level.

OP in at least one measurement area was detected in 22
(29.6%) patients with RA, osteopenia — in 39 (48.2%), and nor-
mal BMD — in 18 (22.2%) women. Among people with SP the
frequency of OP was not significantly higher than in patients
without SP (35.0% and 27.9%, respectively) (Fig. 1).

A comparative analysis of the absolute data of the BMD and
the T-score showed that these values in FN and TH were signifi-
cantly less in the group of patients with SP than in individuals
without SP. LS BMD in patients with SP was also lower than in
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Table 2 Comparative characteristic of patients with and without SP

IToka3arenb SP+ (n=20) SP- (n=61) p
Age, M£SD (years) 58,916,9 59,1+8,4 >0,05
<60 years, n, % 10 (50) 32 (53) >0,05
RA duration, Me [25; 75 percentile] (years) 13 [5; 23] 6[1;32] 0,004
Age of menopause, MESD (years) 47,314,1 48,9+4,8 >0,05
Years since menopause, Me [25; 75 percentile] 10 [7;18] 10 [5; 16] >0,05
BMI, Me [25; 75 percentile] (kg/m?) 24,5[22,4; 25,8] 27,7 [25,5; 32,4] 0,0002
Daily calcium intake, Me [25; 75 percentile] (mg) 728,2 [475,0; 815,7] 734,1 [549,5; 968,8] >0,05
Low-energy fractures in the past, n (%) 3 (15) 10 (16) >0,05
Falls in the previous year, n (%) 9 (45) 10 (16) 0,028
Repeated falls, n (%) 4 (20) 7 (11) >0,05
Oral GCs, n (%) 14 (70) 26 (43) 0,030
GCs cumulative dose, Me [25; 75 percentile] (mg) in terms of prednisone  8967,5 [3650; 16106] 8000 [2965; 16420] >0,05
Treatment with bDMARDs, n (%) 4 (20) 9 (15) >0,05
HAQ, M+SD 1,50£0,82 1,47£0,67 >0,05
DAS 28, M£SD 4,6%1,6 4,8+1,1 >0,05
ESR, Me [25; 75 percentile], (mm / h) 16 [10; 23] 18 [13; 31] >0,05
CRP, Me [25; 75 percentile] (g / 1) 10,5 [4,2; 17,5] 13,2 [1,9; 18,1] >0,05
Creatinine, M£SD (umol /1) 67,6£13,4 60,3£13,6 0,010

RA patients without SP, however, the differences did not reach
the level of statistical significance (Table 3).

The 10-year probability of osteoporotic fracture, determined
with the FRAX® tool, was significantly higher for major osteo-
porotic fracture and for hip fracture in patients with SP (Table 4).

We carried out a correlation analysis between the BMD value
of different measurement areas and some factors that showed sig-
nificant differences in women with and without SP, as well as with
body composition parameters and some other indicators which
could be associated with a BMD decrease (Table 5).

It was found out that BMD in all measurement areas posi-
tively correlated with BMI, serum calcium level, AMM, grip
strength of the right hand and negatively correlated with age. The
degree of correlation between BMD and age was the lowest of all
correlations identified. LS and FN BMD negatively correlated
with the duration of postmenopause, and LS and TH BMD had
a direct relationship with serum uric acid level. TH and FN BMD
positively correlated with AMI, grip strength of the left (non-
dominant) hand, and circumference of the right and left shoul-
ders. In addition, an inverse correlation was found between the
TH BMD and the duration of RA and the direct correlation with
serum creatinine level.

Discussion

In our study the frequency of SP in RA patients was 24.7%,
which means that every fourth patient had this pathology. Even
although we used updated criteria of SP, our data are consistent
with the research of M. Barone et al. [12] and Giles JT et al. [13],
in which SP was detected in 21.0% and 25.9% of patients, respec-
tively. At the same time, in other studies, the frequency of SP was
significantly higher and amounted to 37.1% [14] and 39.8% [6].

Such a scatter of data is due to the fact that previous studies used
previously developed criteria for SP or various devices for muscle
mass determining. Also these studies included patients of differ-
ent ages, and people of both sexes [7].

We did not find any connection between SP and the age of
the patients — it occurred with the same frequency in people of
middle (up to 60 years) and elderly (60 years and older) age, how-
ever, other studies demonstrated a correlation between SP and the
age of RA patients [6,7, 14]. We also didn’t find any correlation
between the duration of postmenopause and the presence of SP.
At the same time patients with SP had a significantly lower BMI
than women without SP, which is consistent with data given by
other authors [6, 13].

%
60 55
50 A 46
40 35
30 - 28 26
20 -
10
10 A
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OoP Osteopenia ~ Normal BMD
- SP+ |:| SP-

Fig. 1. Frequency of OP in RA women depending
on the presence of SP
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We evaluated the effect of the RA duration on SP and found
that in our study, as well as in other studies, the duration was
greater in women with SP in comparison to individuals without
SP, which can explain the effect of the disease itself on the state of
muscle tissue in patients with RA. At the same time, we did not
find any link between the activity of the disease (DAS 28, ESR,
CRP) and HAQ. People who took GCs were more common
among women with SP, however, we did not observe significant
differences in the cumulative dose of GCs depending on the pres-

Table 3

Measurement area SP+ (n=20)
LS
BMD, Me [25; 75 percentil] (g/cm?)
T-score, Me [25; 75 percentil ]

FN
BMD, Me [25; 75 percentil] (g/cm?)
T-score, Me [25; 75 percentil |

TH
BMD, Me [25; 75 percentil] (g/cm?)
T-score, Me [25; 75 percentil |

0,833 [0,738; 0,995]
-2,0 [-2,8; -0,9]

0,613 [0,540; 0,685]
22,1 [-2,8; -1,5]

0,734 [0,642; 0,791]
-1,9 [-2,5; -1,5]

Table 4

BMD in RA patients with and without SP

SP- (n=61) P

0,876 [0,765; 1,007]
-1,6 [-2,4; -0,4]

0,720 [0,636; 0,802]
-1,3[-2,0; -0,5]

0,788 [0,718; 0,909]
-1,3 [-1,8; -0,3]

The 10-year probability of osteoporotic fracture

in RA patients with and without SP
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ence or absence of SP in patients with RA. Similar results are pre-
sented in the work of Ngeuleu A. et al. [6]. We didn’t see any dif-
ferences in the treatment with bDMARDs between women with
and without SP, but it should be noted that only 13 people used
these medications. At the same time there is evidence that SP was
significantly less common in patients treated with bDMARDs
[14].

There is no clear answer to the question on the link between
the number of falls and the presence of SP in patients with RA. In
our group of patients with RA and SP falls
during the year preceding the question-
naire occurred in 45% of cases, while in
the group without SP only 16% of the
examined mentioned falls. In the work of
Torii M. et al. patients with SP fell down

ig’gg less frequently (26.4%) than in our group,
2 however, in individuals without SP, the
frequency of falls was significantly lower

0,0006 (13.9%) and almost coincided with that in
0.0016  patients without SP in our study [14].
There were no differences in the frequen-

0,0061 cy of fractures in our study, but it was sig-
0,0027 nificantly greater in RA patients with SP

(p <0.001) in the study presented above
[14].

OP was found in our group in 29.6%
of cases, while its frequency was slightly
higher in the group of people with SP than

I BTN =lE - =l SEs(u=61) P without it. However, these differences are
10-year probability of major osteoporotic 22,0 [17,0; 32,0] 14,0 [8,2; 23,0]  0,04110- ¥n51gmﬁcant. At the same tl.me, the BMD
fracture, Me [25; 75 percentil] (%) in FN and TH was considerably lower

. . than in the group without SP. In some
10-year probability of hip fracture, 3,13,0; 3,3] 0,6 [0,4; 1,6] 0,033

Me [25; 75 percentil] (%)

studies, similar results were obtained,
which reveals a series of associations
between muscle mass and BMD. For
example, T. Mochizuki et al. found a sig-

Table 5 Correl.ations between BMD qnd itjkdividualfactors nificant relationship between BMD in FN
affecting the state of bone tissue and SP [7]. In the work of S.E.
Myasoedova et al. AMI positively corre-
Factor BMDLS BMDFN BMDTH lated with T-score in LS and FN, creati-
Azt 20,249 20,285 -0.229 nine level, and nega.tively - .with GGCs
treatment and the risk of hip fracture
BMI, r 0,358 0,473 0,485 according to FRAX® [5].
RA duration, r - - -0,290
} Conclusion
Years since menopause, r -0,278 -0,308 — We can conclude that SP and OP are
Calcium, r 0,336 0,349 0,411 a frequent complication in RA patients,
pv— 35 while OP was slightly more frequently
featinin, r - - > detected in RA women with SP compared
Uric acid, r 0,409 - 0,494 to patients without SP (35.0% and 27.9
%%, respectively). Patients with SP had
AMM 4 17 4 i . .
of 0,36 0.5 0,430 more frequent falls and a higher risk of
AMI, r - 0,514 0,383 osteoporotic fractures according to the
RAX® . .
Grip strength (right hand), r 0,303 0,360 0,402 F . We found out associations
between BMD and some parameters of
Grip strength (left hand), r = 0,252 0,354 muscle tissue, which requires further
Circumference of the right shoulder, r — 0,387 0,458 research to highlight significant predictors
of low BMD and low muscle mass in RA
Circumference of the left shoulder, r - 0,418 0,452

** The table presents factors that demonstrate a significant association with BMD, p <0.05

87

patients, and develop an integrated
approach to the prevention of these com-
plications.
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