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Bone Mineral Density in Patients With Early- Onset Rheumatoid Arthritis§
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ABSTRACT
Objective: Rheumatoid arthritis (RA) is a chronic inflammatory and destructive joint disease that affects 0.5-1% of the world’s population and
commonly leads to significant disability and consequent impairment of quality of life. Osteoporosis is an early and common feature in RA and
occurs during the course of the disease as extra-articular manifestation of rheumatoid arthritis, which may result in increased risk of
fractures, morbidity, and mortality. The aim of this study was to evaluate changes in bone mineral density in patients with early- onset
rheumatoid arthritis including its correlation with disease activity.
Method: Ther study was performed with 50 patients diagnosied as early- onset rheumatoid made less than two years ago n the Private Clinic
“Rheuma”, who fulfilled the diagnostic criteria of American College of Rheumatology/ European League Against Rheumatism and 30 healthy
volunteers as controls. Bone mineral density of these patients was measured at lumbar spine and hip by using dual energy x-ray absorptiometry
scan (DEXA Stratos 800). Demographic and clinical data including age, gender, BMI, menstrual status, disease duration, laboratory tests, and
disease activity scale (DAS28) scores were collected.
Results: From a total of 50 patients with RA, 36 were females and 14 were males with an overall mean age of 27-57 (33.7±7.87 years),
fulfilling ACR/EULAR Criteria. The patients with RA, had osteoporosis (16%), osteopenia (65%) and normal BMD (30%) values. In the group of
RA patients with osteoporosis had higher disease activity scores (DAS-28) without any statistically significant correlation compared to RA
patients with normal BMD values or osteopenia.
Conclusion: Patients with RA are more likely to have bone loss compared to normal age subjects. Lower BMD values were found in patients
at earlier stage of the rheumatoid arthritis with higher disease activity. Dual energy x-ray absorptiometry is an important tool to assess BMD
in early RA patients.
Keywords: rheumatoid arthritis, osteoporosis, DAS-28, BMD
ÖZ
Amaç: Romatoid artrit (RA), dünyadaki popülasyonun% 0,5-1’ini etkileyen ve genellikle yaşam kalitesinde önemli bir sakatlığa ve bunun
sonucunda bozulmaya neden olan kronik bir enflamatuar ve yıkıcı eklem hastalığıdır. Osteoporoz RA’da erken ve yaygın bir özelliktir. Hastalığın
seyri sırasında romatoid artritin ekstra-artiküler belirtisi olarak ortaya çıkar ve bu da kırık, morbidite ve mortalite riskinde artışa neden olabilir. Bu çalışma, erken başlangıçlı romatoid artritli hastalarda hastalık aktivitesi ile korelasyonu da dahil olmak üzere kemik mineral yoğunluğu
değişikliklerini değerlendirmeyi amaçlamaktadır.
Yöntem: Örnek erken başlangıçlı romatoid olan 50 hastadan oluşmaktadır. Özel Klinik “Romatoloji”de iki yıldan daha az olan artrit, Romatoloji /
Amerikan Romatoloji Koleji / Romatizmaya Karşı Teşhis Kriterleri ve 30 sağlıklı gönüllü kontrolör olarak yerine getirildi. Bu hastaların kemik mineral yoğunluğu lomber omurga ve kalçada çift enerjili x-ışını absorpsiyometri taraması (DEXA Stratos 800) ile ölçüldü. Demografik ve klinik veriler
yaş, cinsiyet, BKİ, adet durumu, hastalık süresi, laboratuvar testleri ve hastalık aktivite ölçeği (DAS28) gibi toplandı.
Bulgular: RA’lı toplam 50 hastadan 36’sı kadın, 14’ü ACR / EULAR kriterlerini karşılayan ortalama yaş 27-57 (33.7±7.87 yıl) idi. RA’lı hasta
grubunda % 16’sında osteoporoz, %65’inde osteopeni ve %30’unda normal KMY vardı. Osteoporozlu RA hasta grubunda daha yüksek hastalık
aktivite skoru (DAS-28) bulundu ve normal BMD ya da osteopeni olan RA hastalarına göre istatistiksel olarak anlamlı bir ilişki yoktu.
Sonuç: RA hastalarının normal yaştaki deneklere göre kemik kaybı yaşama olasılığı daha yüksektir. Bulgular, romatoid artritin erken evrelerinde, hastalık aktivitesi yüksek olan hastalarda düşük KMY olduğunu göstermektedir. Erken RA hastalarında KMY’yi değerlendirmek için çok
önemli bir araç çift enerjili x-ışını absorpsiyometrisi olarak kabul edilir.
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This study entitled as “Bone Mineral Density in Patients with Early Onset Rheumatoid Arthritis”has been presented by authors as a case
report in 2017 IOF-ESCEO World Congress on Osteoporosis
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IntroductIon
Rheumatoid arthritis (RA) is a chronic inflammatory
and destructive joint disease, which affects about
0.5–1% of the population in the world. It is the most
common form of chronic inflammatory arthritis and
in many cases it causes joint damage and physical
disability. It may also result in a variety of extra-articular manifestations, such as fatigue, formation of
subcutaneous nodules, lung involvement, pericarditis, peripheral neuropathy, vasculitis, and hematologic abnormalities (1). As an inflammatory disease,
rheumatoid arthritis changes the biomechanical
properties of bones, which leads to the alterations in
bone components through the increased production
of pro-inflammatory cytokines (2). Some studies have
found that disease duration, seropositivity for antiCCP, and rheumatoid factor (RF) are associated with
bone loss in RA patients (3). Osteoporosis is an early
and common feature in RA. It is present during the
course of the disease as extra-articular manifestation of rheumatoid arthritis, which may lead to
increased risk of fractures, morbidity, and mortality
(4)
. The National Osteoporosis Foundation (NOF) and
International Society for Clinical Densitometry (ISCD)
have recommended dual-energy x-ray absorptiometry (DEXA) testing for women, who are over 65 years
old, for patients who have fractures after the age of
50 or if they suffer a fragility fracture, patients on
chronic glucocorticoid therapy, and people at high
risk of low bone mass, bone loss or fracture, as well
as for patients with RA (5). Several studies have found
an increased risk of bone loss in patients with rheumatoid arthritis. Patients with rheumatoid arthritis
are at increased risk of osteoporosis for various reasons. Thus, to contribute to knowledge development,
this study aims to evaluate bone mineral density
changes in patients with early -onset rheumatoid
arthritis, including its correlation with DAS-28 scores.
MaterIal and Methods
Study Population: This research is a cross-sectional
case- control study. The sample comprises of 50
patients with early- onset rheumatoid arthritis (diagnosed within less than 24 months after its onset) and
30 healthy volunteers as controls. All of these
patients fulfilled the American College of
Rheumatology/European League Against Rheumatism

EULAR/ACR criteria for RA (6). They were recruited in
Private Clinic “Rheuma” in Kosovo. For this study,
informed consent was obtained from patients included in this study. DAS-28 scores were measured in
order to evaluate RA disease activity. DAS-28 scores
were rated as follows: ≤2.6, disease remission; 2.63.2, low disease activity; 3.3-4.9 , moderate disease
activity, and >5.1, severe disease activity (7). Functional
class assessment was conducted by using a validated
version of the health assessment questionnaire
(HAQ) (8). BMDs were measured for all RA patients at
Private Clinic “Rheuma” through dual energy x-ray
absorptiometry scan (DEXA-Stratos800) at lumbar
spine (L1-L4) and proximal femur. World Health
Organization (WHO) was used as a basis to diagnose
osteoporosis. Osteopenia is defined with BMD
between -1.0 SD and -2.5 SD and osteoporosis below
-2.5 SD (9). Laboratory test were conducted, comprising of a full blood count (CBC), erythrocyte sedimentation rate (ESR, mm/hour), C-reactive protein (CRP,
mg/dL), full blood chemistry, including renal and
liver function tests, rheumatoid factor (RF IgM, U/L),
and anticyclic citrullinated peptide (antiCCP, u/ml).
Statistical Analysis: The Statistical Program for Social
Sciences (SPSS) was used to analyze the data by
expressing values as mean and standard deviation.
The unpaired t-test for numerical variables was used
to analyze the differences between two groups.
Categorical variables were analyzed using chi-square
test. Spearman correlation test (r) was used for correlations. P values of >0.05, were nonsignificant if P
values ware < 0.05, they were considered to be significant predictors. While P values of <0.001 denoted
high degrees of significance.
Results
From a total of 50 patients with RA (Group 1), 36 were
females and 14 were males with a mean age of
33.7±7.87 (range, 27-57) years with a mean disease
duration of 15.3±8.87 months fulfilling ACR/EULAR
criteria. The healthy group of 30 controls (Group 2)
comprised 21 females (70%) and 9 (30%) males, with
a mean age of 37.3±6.37 (range, 25-51) years. In
Group 1, 15 (30%) and in Group 2, 6 (20%) study participants were smokers. Thus, Table 1 presents demographic data, DAS-28 scores, HAQ scores, and results
of laboratory tests used in the study.
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Table 1. Demographic, clinical, and laboratory data of patients with RA versus healthy controls.
Variables

Ra subjects (n=50)

Controls (n=30)

P value

Significance

33.7±7.87
(27-57 years)

37.3±6.37
(25-51 years)

>0.05

Nonsignificant

36
14

21 (70%)
9 (30%)

>0.05

Nonsignificant

Smoking
Yes
No

15 (30%)
35 (70%)

6 (20%)
14 (80%)

>0.05

Nonsignificant

Disease duration mean ±SD and range (month)

15.3±8.87

Age (years) mean ±SD
Gender
Female
Male

DAS-28Remission (≤2.4)
Mild disease activity (2.5-3.6
Moderate disease activity (3.7-5.5)
Severe disease activity (>5.5)

6/50 (12%)
5/50 (10%)
29/50 (58%)
10/50 (20%)

HAQ
0–1 (mild disability)
1–2 (moderate disability)
2–3 (severe disability)

35/50 (70%)
10/50 (20%)
5/50 (10%)

ESR mean ±SD

61.4±27 (14-110)

10±4

<0.001

Highly Significant

CRP mean ±SD

27.3±12 (6-60)

0

<0.05

Significant

Abbreviations: RA: rheumatoid arthritis; DAS 28: Disease activity scale; HAQ: Health Assessment Questionnaire; ESR: erythrosedimentation
rate; CRP: C-reactive protein; SD: standard deviation.

The findings suggest that by deploying a modified
DAS-28 scale 12 % (6/50) of RA patients were considered to be in remission, while other had hlow,
(6/50:12%), high (5/50:10%), moderate (29/50:58%),
and high (10/50: 20%) disease activities as presented
in Table 1. Based on HAQ scores, it was found that RA
patients had mild (score 0-1), (35/50: 70%), moderate (1-2) 10/50 (20%), and severe (score 2-3)
(5/50:10%) disabilities (Table 1). The empirical results
did not reveal any statistically significant correlation
between disease duration, DAS28, ESR, and BMD
(p>0.05). Moreover, comparison of risk factors for
osteoporosis between patients and controls did not
show any statistically significant correlation (p>0.05)
for the variables as age, gender, and smoking status.
Yet, routine laboratory tests revealed a highly statistically significant difference in ESR (p<0.001) and CRP
(p<0.05) values between two groups (Table 1). Any
statistically significant differences were not found in
other routine laboratory tests, such as kidney and
liver function tests, and complete blood count. In the
group of RA patients with osteoporosis, a higher
disease activity score (DAS-28) was found still without any statistically significant correlation compared
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to RA patients with normal BMD values or osteopenia.
The findings indicate dthat osteoporosis was more
common in RA patients who smoked (8/15 (53.3%))
in comparison to nonsmokers (6/35 (17.1%)) (Table
3). The patients with RA had osteoporosis (n=8:
16%), osteopenia (n=27: 65 %), while 15 (30 %)
patients had normal BMD values. While in the
healthy control group, 8 cases had osteopenia and
22 cases had normal BMD values (Figure 1).
Osteoporosis at all sites was significantly more common in females than in males.
DIscussIon
Osteoporosis is a common complication perceived in
patients with RA which also affects quality of life (10).
The aim of our study was to evaluate changes in
BMDs in patients with early -onset rheumatoid
arthritis and its correlation with DAS28 scores. The
results of our study have shown the presence of an
association between RA and osteoporosis. Herein, it
was found that our patients had osteoporosis (16%),
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Table 2. Comparison of lumbar spine and left femur BMD values in patients with RA and healthy controls.
RA patients (n=50)
T score

Healthy Controls (n=30)

Normal BMD
(n=15)

Osteopenia
(n=27)

Osteoporosis
(n=8)

Normal BMD
(n=22)

Osteopenia
(n=8)

Osteoporosis
(n)

Lumbar spine
(L1-L4)

17/50
34%

24/50
48%

9/50
16%

22/30
73.3%

8/30
26.6%

0
0%

Left femur

32/50
64%

12/50
24%

6/50
12%

29/30
96.6%

1/30
3.3

0
0%

Abbreviations: BMD: bone mineral density; RA: rheumatoid arthritis
BMD normal (T score>-1), osteopenia (T score ≤-10>-2.5), osteoporosis (T score ≤ -2.5);

Table 3. Comparison of BMD values in patients with rheumatoid arthritis with demographic data.
RA patients (n=50)
Normal BMD (n=15)

Osteopenia (n=27)

Osteoporosis (n=8)

30.2±5.3

38.4±7.2

45.5±12.3

8.6±2.8

11.3±4.6

16.2±2.8

Gender
Female (n=36)
Male (n=14)

8 (22.2%)
7 (50%)

22 (61.1%)
5 (35.7%)

6 (16.6%)
2 (14.2%)

Smoking
Yes (15)
No (35)

2 (13.3%)
17 (48.5%)

5 (33.3%)
12 (34.2%)

8 (53.3%)
6 (17.1%)

Age

Mean±SD, years

Disease duration
Mean+SD, months

25
20
15

Normal BMD

10

Osteopenia

5

Osteoporosis

0
RA patients

Healthy Controls

Figure 1. Comparison of BMD values in patients with RA and
healthy controls.

osteopenia (65%), or normal BMD (30%) values In the
healthy control group, the findings have shown that
none of them had osteoporosis, while 8 patients had
osteopenia, and 22 had normal BMD values. These
findings are similar with the study of Brand et al, indicating higher risk of low BMD in RA patients compared
to healthy controls (11). A study from Kim et al. emphasized higher risk of osteoporotic fractures in patients
with RA in all age groups in both males and females

and at various anatomical sites compared to individuals without RA (12). Nevertheless, in our study, osteoporosis at all sites was more common in females than
in males, without any statistically significant intergroup difference. Furthermore, in the study of Yoon J
et al and in similar studies, gender of the patients was
significantly associated with osteoporosis (13). Spine
was the most common site of osteoporosis in patients
with RA with BMD of 16 %, followed by hip with BMD
of 12%. The results of our study were similar to those
of Güler-Yüksel et al who found that the most common site for osteoporosis in RA patients was the spine
(9%), which is followed by the total hip (4%) (14). Yoon
et al. showed that osteoporosis in women with RA,
younger than 60 years were more prevalent at the
lumbar spine than at the femur, but the difference
was not statistically significant (15). HAQ scores in our
study showed that RA patients with osteoporosis had
severe disability. In their study, Sinigaglia et al found
significantly higher HAQ scores in RA patients with
osteoporosis (p=0.001) (16).
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ConclusIon
RA patients are more likely to have bone loss compared to normal age-matched subjects. The findings
suggest that patients with lower BMD values at earlier stage of the rheumatoid arthritis had higher disease activities. Disability of patients with RA leads to
limitation of physical activity, and reduces bone mineral density. All these factors cause bone loss independent of each other. A crucial tool to assess BMD
in early-onset RA patients is considered to be dual
energy x-ray absorptiometry.
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