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Abstract

Background: Osteoporosis is an extra-articular complication of rheumatoid arthritis that results in increased risk
of fractures and associated morbidity, mortality, and healthcare costs.

Objective: To evaluate changes in bone mineral density in a sample of rheumatoid arthritis (RA) patients on
biological (anti tumor necrosis factor (TNF) alpha) and non-biological agent disease modifying antirheumatic
drugs (DMARDs).

Patients and Methods: A cross sectional study enrolled 60 RA patients diagnosed by rheumatologist according to
the 2010 American College of Rheumatology/European League Against Rheumatism (2010 ACR/EULAR)
classification criteria for RA. Thirty patient on biological agent (anti TNF alpha) and 30 patient on non-biological
agent (DMARD). RA disease-related data wincluded disease duration, disease activity score index of 28 joints
(DAS 28) and clinical disease activity index (CDAI), functional class, body mass index and treatment history.
vitamin D level were measured in both groups. Bone mineral density was measured by dual energy x-ray
absorptiometry of hip and lumber spines for patients. A T —score of equal or less than -2.5 standard deviation that
of young healthy adults were taken as osteoporotic and scores between -1 to -2.5 standard deviation was taken as
osteopenic.

Results: Prevalence of RA patients on biological agent (anti TNF alpha) who had osteoporosis was 1(3%) and
12(40%) were osteopenic, and in patients on non biological (DMARD), Osteoporosis was present in 8(26%) and
osteopenia in 13(43%, p= 0.019).Vitamin D level in patient on biological agent (anti TNF alpha) was low in
24(80%) and normal in 6 (20%) patients. While in non biological agent (DMARD) it was low in 13(43.3%) and
normal in 17(56.7%) of patients, p=0.003). Patients on biological agent (anti TNF alpha); 15 (50%) patients
showed high calcium, 2(6.7%) low phosphorous, and 2(6.7%) high Alkaline phosphatase (ALP) while in patients
on non biological agent the results were 10 patients( 33.3%) had high calcium, and 5(16.7%) had high ALP. There
was a significant decrease in bone mineral density in RA patients on DMARDS while biological agent (anti TNF
alpha) had a role in arrest bone loss in RA patients.

Conclusions: There was a strong association between types of therapy and reduction of bone mineral density.
Keywords: RA, Bone mineral density, Biologics, Non biologic DMARDs
1. Introduction

Rheumatoid arthritis is a common systemic autoimmune disease of unknown cause, characterized by a chronic,
symmetric, and progressive inflammatory polyarthritis (Zerbini et al., 2016) and it is a frequent cause of secondary
osteoporosis (Povoroznyuk et al., 2017) and cause systemic bone loss, reaching ~50% prevalence of osteoporosis
in postmenopausal women (Sapir-Koren etal, 2017). RA is characterized by the development of innate and
adaptive immune responses. Auto antibodies and immune complexes collect on joint surfaces where they activate
inflammatory processes and contribute to joint destruction in RA_synovitis occurs when leukocytes infiltrate the
synovial compartment (Mclnnes et al., 2011).
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Osteoporosis (OP) is a common complication of inflammatory arthritis such as RA. Although the mechanisms of
OP in RA are not fully understood, it is thought that osteoclast and its dysfunction with cytokines that mediated
them are the principal pathogenesis factors of this bone disease (Xu et al., 2011). Inflammation has a major
contributing role in the development as well as the progression of bone loss in these patients as more severe
diseases are associated with greater risk of bone loss. Overexpression of TNF is involved in local bone erosion, and
it induces generalized bone loss. Therefore, TNF can be considered as an important link between chronic
inflammation and bone loss (Zhang et al., 2010).

Osteoporosis is a systemic skeletal disease characterized by low bone mass and micro-architectural deterioration
of bone tissue, with a consequent increase in bone fragility and susceptibility to fracture, fracture related to
osteoporosis are estimated to affect around 30% of women and 12% of men at some point in developed countries.
More than 50% of adults 50 years of age or older are estimated to have osteoporosis. Of these, almost 70% are
women with postmenapouse osteoporosis (Lee et al., 2011).

Diagnosis of osteoporosis is by dual x-ray absorptiometry (DXA) which is the reference method to measure bone
mineral density (BMD) accurately and reproducibly (EI-Maghraoui et al., 2007).

This study was designed to evaluate changes in bone mineral density in RA patients on biological (anti TNF alpha)
and non-biological DMARD:s.

2. Patients and Methods

This cross sectional study was conducted on 60 RA patients who were seen at the Rheumatology out patients clinic,
Department of Medicine - Baghdad Teaching hospital from July 2013 to July 2014. Thirty RA patients were treated
by biological agent (anti TNF alph) and 30 patients on non-biological DMARD (methotrexate). The diagnosis of
RA was made using according to the 2010 American College of Rheumatology/European League Against
Rheumatism (2010 ACR/EULAR) classification criteria for Rheumatoid arthritis. Patients with histories of
chronic disease affecting bone metabolism and endocrine causes, smoking, alcohol were excluded from the study.
All female patients were under 50years old (premenopausal) and male under 55. All Rheumatoid arthritis patients
were subjected to the following: Body mass index was calculated according to following formula

BMI =Body weight (kg)/[Body height(m)]?

Bone mineral density measurement of lumber spine and total femur was measured by DEXA machine (Dexxum) 3,
Korean company (osteosys).Blood sample were obtained from all patients the following investigation was done;
complete blood count ,Erythrocyte sedimentation rate, Total serum calcium (N=8.4- 10.2 mg/dl), Total serum
phosphorus (N=2.3-4.7 mg/dl), Total serum alkaline phosphatase (N=40-150 IU/L), Total serum 25-hydroxy
vitamin D was measured by ELIZA, The kit was derived from Euroimmun Medizinische Labordiagnostika
AG(Germany). Serum vitamin D level (N=22-42 ng/ml) while level of less than 22 ng/ml consider low.

2.1 Statistical Analysis

Statistical analysis was carried out using SPSS version 20. Categorical variables were presented as frequencies and
percentages. Continuous variables were presented as mean = standard deviation. Pearson’s chi square (X7) test was
used to find the association between the categorical variables. A p-value of < 0.05 was considered as significant.

3. Results

The mean age of RA patients was 40.70+ 9.09 years old and majority (50.0%) of RA patients were aged older than
40 years. The majority (76.7%) of patients were females. The mean duration of RA was 7.37+ 6.51 years old. The
obese patients were 46.7%. The mean vitamin D was 20.92+ 3.95 mg/dl and 61.7% of patients had low vitamin D.
The mean serum calcium was 8.25+ 1.12 mg/dl and 58.3% of patients had normal calcium. The mean serum
phosphorous was 3.54+ 0.78 mg/dl and 96.7% of patients had normal phosphorous. The mean ALP was (78.57+
31.82) mg/dl and (88.3%) of patients had normal ALP.

The mean DAS 28 score was 4.62+ 1.23 The CDAI mean score was 18.53+ 10.20. Table 1 shows the association of
types of therapy with vitamin D, serum calcium and phosphorous as well as ALP. There was significant association
between types of therapy with vitamin D. Also there was significant association between types of therapy with
total hip score as in Table 2 and there was significant association between types of therapy with Z- total hip score as
in Table 3.
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Table 1. Association of types of therapy with vitamin D, serum calcium and phosphorous and ALP

Types of Therapy

Variable P value
Biology (%) DMARD(%)

Vitamin D ng/ml

Normal 6(20.0) 17 (56.7) 0.003

Low 24 (80.0) 13 (43.3)

Serum Calcium mg/dl

Normal 15 (50.0) 20 (66.7) 0.190

High 15 (50.0) 10 (33.3)

Serum Phosphorous mg/dl

Normal 28 (93.3) 30 (100.0) 0.150

Low 2(6.7) 0(0.0)

ALP IU/L

Normal 28 (93.3) 25 (83.3) 0.228

High 2(6.7) 5(16.7)

DMARD:s, disease modifying antirheumatic drugs, ALP, alkaline phosphatase.

Table 2. Association of types of therapy with T- spine and T-Total hip score

Types of Therapy
Variable P value
Biologics (%) DMARD(%)
Spine T score
Normal 16 (53.4) 10 (33.3)
0.187
Osteopenia 10 (33.3) 11 (36.7)
Osteoporosis 4(13.3) 9(30.0)
Total hip score
Normal 17 (56.7) 9 (30.0)
0.019*

Osteopenia 12 (40.0) 13 (43.3)
Osteoporosis 1(3.3) 8(26.7)
Table 3. Association of types of therapy with Z-spine score, Z- Total hip score

Types of Therapy
Variable P value

Biologics (%) DMARD (%)
Z score spine
Normal 15 (50.0 7233

(00) (233) 0.094
Osteopenia 10 (33.3) 14 (46.7)
Osteoporosis 5(16.7) 9 (30.0)
Z score total hip
Normal 11 (36.7) 9 (30.0)
) 0.033*

Osteopenia 17 (56.7) 11 (36.7)
Osteoporosis 2 (6.6) 10 (33.3)

138



gjhs.ccsenet.org Global Journal of Health Science Vol. 10, No. 6; 2018

4. Discussion

This study showed that patients with rheumatoid arthritis on biological agents (anti TNF alpha) had arrested bone
loss while in non-biological (DMARD) showed decrease in bone mineral density. The bone mineral density was
significantly associated with types of therapy, which showed non significant decrease in bone loss in RA patients
on biological agents (anti TNF alpha). This finding is in agreement with that of Wijbrandts et al. (2009), who found
TNF blockade may result in an arrest of general bone loss in patients used infliximab in combination with
methotrexate, lumbar spine and femoral BMD remained unchanged Also Large et al. (2005), showed significant
BMD increase in femoral neck and on ameliorating trend in the spine in patients with rheumatoid arthritis on
infliximab.

Hougeberg et al. (2009), found strong evidence of causal link between inflammation and bone loss in RA patients,
anti-inflammatory effects of infliximab was potent enough to arrest inflammatory bone loss at hip but not at the
spine and hand. The current study found significant association between RA patients on DMARDS (MTX) and
decrease in BMD, this finding agreed with Cranney et al. (2001), who found that BMD of femoral neck did not
differ significantly between MTX treated group and RA patients without treatment. Morgan et al. (2004), found in
their study that BMD significantly higher in RA patient who did not receive MTX versus those who received
MTX.

The current study showed that body mass index showed non statistically significant difference with types of
therapy used and 46% of patients with biological and non-biological DMARD were obese this finding is consistent
with the recent finding of Senturk et al. (2013), that anti TNF alpha treatment may have indirect positive effect on
lean mass, throughout the general health improvement of patients leading to increase appetite and Briot et al.
(2005), who found that Anti TNF agents in inflammatory rheumatic diseases are associated with increase in BMI
which result from decrease bone resorption and increase in body weight and lean mass which is observed in
parallel with increase in IGF-1 and also found high BMI in MTX treated group attributed to reduction of disease
activity (Jurgens et al., 2013).

The current study found a significant association between anti TNF alpha and decrease vitamin D level, this result
disagreed with Vacca et al. (2014), who found that in inflammatory rheumatic disease anti TNF alpha agents seem
to improve vitamin D level as well as disease activity but it remained controversial. Low vitamin D in patient with
anti TNF alpha in the current study may be due to decrease sun exposure (majority of the females patients are
veiled) and may be part of disease activity and long duration rheumatoid arthritis which leads to deformity and
immobility. Other explanation is most of patients used NSAIDS that influenced vitamin D metabolism in liver and
a recent study showed that there was no overall decrease in bone miniral density associated with low vitamin D
level (Vagadia et al., 2011).

In the current study, in RA patients on non-biological DMARD, there is decrease in vitamin D level but not
statistically significant decrease, this result agreed with study of Raczkiewics et al. (2013), who found adequate
DMARD therapy (without steroid) seem to have beneficial effect on vitamin D level.

In this study, there is non significant changes in calcium, phosphorous, and alkaline phosphatase level in RA
patients on biological and non biological agent, which is similar to Torikai et al. (2006) findings. Torikai et al.
found non significant decrease in bone markers and no changes in calcium were observed in patient on anti TNF
alpha.

In conclusion, there was a significant decrease in bone mineral density in RA patients on DMARDS while
biological agent (anti TNF alpha) had a role in arrest bone loss in RA patients. There is no significant decrease in
bone mineral density in association with low vitamin D level.
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