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ABSTRACT 

Background: Rheumatoid arthritis (RA) is a chronic inflammatory disease that may result in debilitating 

joint deformities with destruction of bone and cartilage. Inflammation is still considered the pivotal inducer 

of both components of joint damage. A mechanism of bone destruction that could be dissociated from 

inflammation was proposed in which osteoclasts activation play a prominent role in bone resorption. RANKL 

and its natural decoy receptor, osteoprotegerin (OPG), play key roles in osteoclast activation. 

Objective: To evaluate osteoprotegrin (OPG) and soluble RANKL (s-RANKL) level in serum of rheumatoid 

arthritis patients, and to correlate their levels in serum to disease activity and radiological findings (bone 

loss). 

Patients and methods: Fifty five rheumatoid arthritis patients were included in the study. They were 

classified according to disease activity into 2 groups: The first group was active RA group, and the second 

was inactive RA group. In addition, RA group was classified according to bone erosions into 2 groups: The 

first group was RA group with bone erosions and the second group was RA group without bone erosions. 

The study included 25 healthy individuals of matched age and sex as a control group. All participants were 

exposed to complete clinical examination, radiological examination, and full laboratory evaluation including 

osteoclast activity markers (OPG/ RANKL ratio), inflammation markers (ESR, CRP and DAS-28 score), 

immunological markers (RF and anti-CCP), biochemical markers (calcium, phosphorus and alkaline 

phosphatase) and complete blood picture (CBC). 

Results: OPG/ RANKL ratio was significantly lower in RA group compared to control group. OPG/RANKL 

ratio was significantly lower in active RA group compared to inactive RA group. OPG/ RANKL ratio was 

significantly lower in RA group with bone erosion compared to RA group without bone erosions. OPG/ 

RANKL ratio showed significant negative correlation with both disease duration (in all RA groups) and 

inflammatory markers (in some not all RA groups). OPG/ RANKL ratio did not correlate with biochemical 

markers in all RA groups. 

Conclusion: OPG/ RANKL ratio could be used to monitor joint damage (bone erosions) progression in 

patients with RA. Progression of joint damage (bone erosions) due to osteoclast over activity could, at least 

in part, be dissociated from inflammation. Therefore, targeting OPG/ RANKL ratio may be effective in 

preventing bone damage in RA patients. 

Key words: Rheumatoid arthritis (RA), Osteoprotegrin (OPG), Receptor activator of nuclear factor kappa-B 

ligand (RANKL), disease activity score of 28 joints (DAS-28). 
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INTRODUCTION 

     A wide variety of cytokines and other 

mediators of inflammation are expressed 

in joints of patients with RA. Among of 

these cytokines, tumor necrosis factor 

(TNF) plays a critical role in pathogenesis 

of RA. TNF induces the secretion of 

multiple pro-inflammatory cytokines, e.g. 

IL-1, IL-6, IL-8 and granulocyte 

macrophage colony stimulating factor, 

mediators of inflammation, e.g. 

metalloproteinase, prostaglandins and 

nitric oxide, and up regulates the 

expression of adhesion molecules on 

endothelial cells, therefore enhancing the 

migration of immune and inflammatory 

cells into joints (Fadda et al., 2015). 

     Bone is always and continuously 

remodeled. The discovery of the key 

factors involved in bone remodeling has 

moved bone research into a new era. Most 

notable of these factors, belong to tumor 

necrosis factor TNF and TNF receptor 

family, are receptor activator of nuclear 

factor Kapp++a-B ligand 

[RANKL/TNFSF11]. The cognate 

receptor RANK (TNFSF11A], decoy 

soluble receptor for RANKL, and 

osteoprotegerin [OPG/TNFSF11b]. had 

been observed  (Kolahi et al., 2017). 

     A mechanism of bone destruction that 

could be dissociated from inflammation 

was proposed. RANKL, known as 

osteoclast differentiating factor [ODF] or 

osteoprotegerin (OPG) ligand, mediates 

osteoclast genesis and activates mature 

osteoclasts through binding to its receptor 

RANK on osteoclasts. RA macrophages 

could differentiate into osteoclasts, which 

is dependent on RANKL. In addition, 

activated RA synovial fibroblasts were 

shown to express RANKL. 

Osteoprotegerin (OPG), also known as 

osteoclasts inhibitory factor (OIF), is a 

soluble decoy receptor which blocks 

osteoclasts differentiation and activation 

by neutralizing RANKL. It has been 

shown that OPG is produced by 

osteoblasts, dendritic cells and B 

lymphocyte cells in the inflammed 

synovium of patients with RA. Thus, OPG 

seems to play an important role in 

preventing erosions and osteoprosis in RA 

(Martinez et al., 2016). 

     The aim of the present work was to 

evaluate osteoprotegerin (OPG) and 

soluble RANKL (s-RANKL) levels in 

serum of rheumatoid arthritis (RA) 

patients and to correlate their levels in 

serum to disease activity and radiological 

findings [bone loss]. 

PATIENTS AND METHODS 

     This cross-sectional study was carried 

out at the clinical pathology and 

rheumatology and rehabilitation 

departments, Faculty of Medicine, Al 

Azhar University. Al Azhar Ethical 

Committee approved the study. All 

candidates filled written consents and they 

were allowed to leave the study at any 

point. Fifty five rheumatoid arthritis 

patients were included in this study. 

Patients were diagnosed according to 

American College of Rheumatology/ 

European league against rheumatism 

(EULAR) classification criteria for RA 

patients. The patients were divided into 2 

subgroups: 

     Group (a) included 25 RA patients 

without rheumatoid disease activity. They 

were 8 males and 17 females. Their ages 

ranged from 30-41 years. 
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     Group (b) was 30 RA patients with 

rheumatoid disease activity. They were 10 

males and 20 females. Their ages ranged 

from 32-41 years. 

     As regard presence of bone erosion the 

RA patients were reclassified into 2 

groups: The first group included 30 

patients with bone erosion (c). The second 

group included 25 patients without bone 

erosions (d). There were no significant 

differences between the 2 groups as regard 

to age and sex. 

     In addition, 20 apparently normal 

volunteers' age and sex matched with 

patients. They were 7 males and 13 

females. Their ages ranged from 31-42 

years. 

Exclusion criteria: 

• Age > 60 years. 

• Duration of disease < 2 years. 

• Other rheumatic or autoimmune 

diseases. 

• Associated systemic disorders 

(Neoplastic, metabolic, endocrine, 

cardiac, liver and kidney diseases) 

could affect bone metabolism. 

     All studied individuals were 

subjected to the following: 

A. Full history taking. 

B. Thorough clinical examination 

including local examination of joints. 

C. Radiological investigations: Plain X-

ray of hands and feet as well as any 

affected joints (Sharp et al., 1985). 

D. Assessment of disease activity. DAS-

28 was used to assess patients disease 

activity (Prevoo et al., 1995). 

E. Laboratory investigations: 

1. Complete blood count (CBC). 

2. Erythrocyte sedimentation rate 

(ESR) (Westergren, 1957). 

3. Rheumatoid factor (RF) latex 

agglutination (Hudson and Hay, 

1989). 

4. C-reactive protein (CRP) latex 

agglutination. 

5. Anticyclic citrullinated peptide 

antibodies (Anti-CCP). 

6. Estimation of osteoprotegerin 

(OPG) and soluble receptor 

activator of nuclear factor Kappa-B 

ligand (sRANKL) by ELISA 

technique. 

Statistical Analysis: 

     Data were analyzed using Statistical 

package for Social Science (SPSS) 

version 24. Mean and standard deviation 

for data, t- test for comparison between 2 

parametrical groups. X2 comparison for 

nun-parametrical groups. Pearson 

correlation coefficient was used for 

multiple comparisons between different 

variables. Mann–Whitney U test was used 

when comparing between two means (for 

abnormal distributed data). A one-way 

analysis of variance (ANOVA): when 

comparing between more than two means. 

Post Hoc test: was used for multiple 

comparisons between different variables. 

P value <0.05 was considered significant. 
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p- 

value 
As regard activity 

As regard bone 

erosion 

P1 
Active RA vs inactive RA vs 

control 

Pts with BE vs pts. 

Without BE vs control 

P2 
Active RA  vs inactive 

RA 

Pts. With BE vs 

patients without BE 

P3 Active RA vs control 
Patient with BE vs 

control 

P4 Inactive RA vs control 
Pts. Without BE vs 

control 

RESULTS 

 

     There were statistically significant 

increases in serum RANKL and OPG and 

significant decrease in OPG/ RANKL 

ratio in RA group compared to control 

group. There were significant increase in 

ESR and percentage of positive CRP test 

in RA group compared to control group. 

There were significant increases in 

percentage of RF and anti-CCP 

seropositive cases in RA group compared 

to control group. There was a significant 

decrease in hemoglobin level in RA group 

compared to control group. There were no 

significant difference between RA group 

and control group as regard to 

biochemical markers. (Calcium, 

phosphorus and alkaline phosphatase) 

(Table 1). 
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Table (1): Comparison between RA patients and Control group as regard lab. Data 

Groups 

Parameters 

RA patients 

(n =55) 

Control 

(n = 20) 
P-value 

Hb (g/dl) Mean ±SD 10.03 ± 1.04 12.7 ± 0.9 < 0.001 

TLC 

(x103/ul) 
Mean ±SD 6.6 ± 1.4 6.9 ± 1.3 >0.05 

PLT 

(x103/ul) 
Mean ±SD 296.2 ± 60.2 291.3 ± 55.8 >0.05 

Ca (mg/dl) Mean ±SD 8.8 ± 0.4 8.9 ± 0.3 >0.05 

Ph (mg/dl) Mean ±SD 3.9 ± 0.7 3.91 ± 0.41 >0.05 

ALP (U/L) Mean ±SD 201.7 ± 50.2 222.8 ± 27.1 >0.05 

ESR (mm/h) Mean ±SD 38.8 ± 15.7 6.1 ± 1.6 < 0.001 

CRP (mg/L) 
Negative 28        50.9% 100% 

0.002 
Positive 27        49.1% 0% 

Anti-CCP 

(U/ml) 
Mean ±SD 32 ± 17.3 4.4 ± 2.2 < 0.001 

Anti-CCP 
Negative 15    27.3% 20    100% 

< 0.001 
Positive 40    72.7% 0    0% 

RF (iu/ml) 
Negative 39    70.9% 20    100% 

< 0.025 
Positive 16    29.1% 0    0% 

OPG (ng/ml) Mean ±SD 6.4 ± 2.3 1.5 ± 0.3 < 0.001 

RANKL 

(ng/ml) 
Mean ±SD 7.7 ± 1.9 0.8 ± 0.2 < 0.001 

OPG/ 

RANKL 

Ratio 

Mean ±SD 0.97 ± 0.6 1.9 ± 0.3 < 0.001 

 

     There were significant increases in 

RANKL and significant decrease in both 

OPG and OPG/ RANKL ratio in active 

RA group compared to inactive RA group. 

There was significant increase in ESR, 

percentage of positive CRP test and DAS-

28 score in active RA group compared to 

inactive RA group. There were no 

significant differences between active RA 

group and inactive RA group as regard to 

disease duration, CBC (hemoglobin, TLC 

and platelet count), immunological 

markers (percentage of seropositive cases 

of RF and anti-CCP) and biochemical 

markers (calcium, phosphorus and 

alkaline phosphatase). The level of anti-

CCP among seropositive cases was 

significantly higher in active RA group 

compared to inactive RA group (Table 2). 
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Table (2): Comparison between (active, inactive and control) studied groups as 

regard laboratory data 

groups 

Parameters 
Active RA 

(n = 30) 

Inactive RA 

(n = 25) 

Control 

(n = 20) 
P-value 

Hb (g/dl) Mean ±SD 10.06 ± 1.09 9.9 ± 0.9 12.7 ± 0.9 

P1 < 0.001  

P2 = 0.795  

P3 < 0.001  

P4 < 0.001  

TLC (x103/ul)+ Mean ±SD 6.6 ± 1.7 6.6 ± 1.2 6.9 ± 1.3 

P1 = 0.802  

P2 = 0.996  

P3 = 0.548  

P4 = 0.566  

PLT+ (x103/ul) Mean ±SD 295.7 ± 61.03 296.8 ± 60.3 291.3 ± 55.8 

P1 = 0.949  

P2 = 0.942  

P3 = 0.797  

P4 = 0.755  

Ca (mg/dl) Mean ±SD 8.8 ± 0.4 8.9 ± 0.4 8.9 ± 0.3 

P1 = 0.223  

P2 = 0.085  

P3 = 0.485  

P4 = 0.370  

Ph (mg/dl) Mean ±SD 3.89 ± 0.83 3.9 ± 0.52 3.91 ± 0.41 

P1 = 0.908  

P2 = 0.67  

P3 = 0.929  

P4 = 0.765  

ALP (U/L) Mean ±SD 207.8 ± 46.01 201.3 ± 43.4 222.8 ± 27.1 

P1 = 0.211  

P2 = 0.594  

P3 = 0.209  

P4 = 0.059  

ESR (mm/h) Mean ±SD 49.1 ± 13.7 26.4 ± 5.7 6.1 ± 1.6 

P1 < 0.001  

P2 < 0.001  

P3 < 0.001  

P4 < 0.001  

CRP (mg/L) 
Negative 3    10% 25    100% 

 P2 = 0.001  
Positive 27    90% 0    0% 

DAS score Mean ±SD 4.6 ± 0.9 1.4 ± 0.5 ------ < 0.001  

Anti-CCP  

(U/ml) 
Mean ±SD 35.7 ± 16.1 27.5 ± 18.03 4.4 ± 2.2 

P1 < 0.001  

P2 = 0.042  

P3 < 0.001  

P4 < 0.001  

Anti-CCP 

Negative 7 23.3% 8 32% 20 100% 
P1 < 0.001  

P2 = 0.472  

P3 < 0.001  

P4 < 0.001  
Positive 23 76.7% 17 68% 0 0% 

RF (iu/ml)  
Negative 21    70% 18    72% 

 P2 = 0.431  
Positive 9    30% 7    28% 

Disease Duration 

(years) 
Mean ±SD 3.7 ± 0.79 3.6 ± 0.96 ------ 0.602  

OPG (ng/ml) Mean ±SD 5.7 ± 2.2 7.3 ± 2.1 1.5 ± 0.3 

P1 < 0.001  

P2 = 0.001  

P3 < 0.001 

P4 < 0.001  

RANKL (ng/ml) Mean ±SD 8.2 ± 1.7 7.1 ± 1.9 0.8 ± 0.2 

P1 < 0.001  

P2 = 0.008  

P3 < 0.001  

P4 < 0.001  

OPG/ RANKL 

Ratio 
Mean ±SD 0.8 ± 0.5 1.2 ± 0.6 1.9 ± 0.3 

P1 < 0.001  

P2 = 0.005  

P3 < 0.001  

P4 < 0.001  
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     There were significant increase in 

RANKL and significant decrease in both 

OPG and OPG/ RANKL ratio in RA 

group with bone erosion compared to RA 

group without bone erosion. There was 

significant increase in ESR, percentage of 

positive CRP test and DAS-28 score in 

RA group with bone erosion compared to 

RA group without erosions. There were 

no significant differences between RA 

group with bone erosions compared to RA 

group without bone erosion as regard to 

CBC (hemoglobin, TLC and platelet 

count), biochemical markers (Ca, ph and 

alkaline phosphatase) and immunological 

markers (percentage of seropositive cases 

of RF and anti-CCP). There was 

significant increase in disease duration in 

RA group with bone erosion compared to 

RA group without bone erosion (Table 3). 

 

Table (3): Comparison between RA patients (without and with bone erosion) as 

regard laboratory data 

RA patients 

Parameters 

RA patients 

P-value Without BE 

(n =25) 

With BE 

(n =30) 

Hb (g/dl) Mean ±SD 10.2 ± 0.9 9.9 ± 1.1 >0.05 

TLC (x103/ul) Mean ±SD 6.4 ± 1.03 6.8 ± 1.8 >0.05 

PLT (x103/ul) Mean ±SD 310.1 ± 60.9 284.6 ± 57.9 >0.05 

Ca (mg/dl) Mean ±SD 8.9 ± 0.4 8.8 ± 0.4 >0.05 

Ph (mg/dl) Mean ±SD 3.9 ± 0.7 3.9 ± 0.7 >0.05 

ALP (U/L) Mean ±SD 175.6 ± 52.3 195.9 ± 47.3 >0.05 

ESR (mm/h) Mean ±SD 28.1 ± 8.04 47.7 ± 14.9 < 0.001  

CRP (mg/L)  
Negative 19 76% 9 30% 

< 0.001  
Positive 6 24% 21 70% 

DAS score Mean ±SD 1.96 ± 1.14 4.16 ± 1.6 < 0.001  

Anti-CCP 

(U/ml) 
Mean ±SD 20.7 ± 8.7 41.4 ± 17.2 < 0.001  

Anti-CCP 
Negative 9 36% 6 20% 

>0.05 
Positive 16 64% 24 80% 

RF (iu/ml) 
Negative 19 76% 20 66.7% 

>0.05 
Positive 6 24% 10 33.3% 

Disease 

Duration 

(years) 

Mean ±SD 3.66 ± 0.9 4.2 ± 0.8 0.044  

OPG (ng/ml) Mean ±SD 8.9 ± 0.6 4.4 ± 0.4 < 0.001  

RANKL 

(ng/ml) 
Mean ±SD 5.8 ± 0.8 9.3 ± 0.6 < 0.001  

OPG/ RANKL 

Ratio 
Mean ±SD 1.6 ± 0.3 0.5 ± 0.05 < 0.001  

 

     Correlation study between (OPG, 

RANKL & OPG/ RANKL ratio) and 

other studied parameters in RA 

patients group. 

As regard OPG, there were: 

• Statistical significant: 

- Positive correlation between OPG & 

OPG/ RANKL ratio in RA patients 

group. 

- Negative correlation between (OPG 

& DAS score), (OPG & ESR), 

(OPG & Anti-CCP) and (OPG & 

RANKL) in RA patients group. 
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• Negative correlation between OPG and 

disease duration in RA group. 

• No statistical significant correlation 

between OPG & other parameters in 

RA patients group. 

As regard RANKL, there were: 

• Statistical significant: 

- Positive correlation between 

(RANKL & DAS score), (RANKL 

& ESR) and (RANKL & Anti-CCP) 

in RA patients group. 

- Negative correlation between 

(RANKL & OPG) and (RANKL & 

ratio) in RA patients group. 

• Positive correlation between RANKL 

and disease duration in RA group. 

• No statistical significant correlation 

between RANKL & other parameters 

in RA patients group. 

As regard OPG/ RANKL Ratio, there 

were: 

• Statistical significant: 

- Positive correlation between ratio & 

OPG in RA patients group. 

- Negative correlation between (Ratio 

& DAS score), (Ratio & ESR), 

(Ratio & Anti-CCP) and (Ratio & 

RANKL) in RA patients group. 

• Negative correlation between Ratio and 

disease duration in RA group. 

• No statistical significant correlation 

between ratio & other parameters in 

RA patients group (Table 4). 

Table (4): Correlation study between (OPG, RANKL & OPG/ RANKL ratio) and 

other studied parameters in RA patients group 

RA Patients 

 

Parameters 

OPG RANKL 
OPG/RANKL 

Ratio 

(r) p-value (r) p-value (r) p-value 

Disease 

Duration 

(Years) 

- 0.31 0.02  0.33 0.014  - 0.43 0.001  

DAS score - 0.64 < 0.001 0.56 < 0.001  - 0.61 < 0.001  

ESR 

(mm/h) 
- 0.66 < 0.001  0.57 < 0.001  - 0.63 < 0.001  

Anti-CCP 

(U/ml) 
- 0.55 < 0.001  0.62 < 0.001  - 0.59 < 0.001  

OPG 

(ng/ml) 
 ---- - 0.92 < 0.001  0.96 < 0.001  

RANKL 

(ng/ml) 
- 0.92 < 0.001   ----- - 0.97 < 0.001  

OPG/ RANKL 

Ratio 
0.96 < 0.001  - 0.97 < 0.001   ----- 

(r): Pearson correlation coefficient. 

 

     Correlation study between (OPG, 

RANKL & OPG/ RANKL ratio) and 

other studied parameters in active RA 

group. 

As regard OPG, there were: 

• Highly statistical significant: 

- Positive correlation between OPG & 

OPG/RANKL ratio in Active RA 

group. 

- Negative correlation between (OPG 

& DAS score), (OPG & ESR), 

(OPG & RANKL) in Active RA 

group. 

• Statistically significant Negative 

correlation between (OPG & disease 

duration) and (OPG and Anti-CCP) in 

Active RA group. 
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• No statistical significant correlation 

between OPG & other parameters in 

Active RA group. 

As regard RANKL, there were: 

•Highly statistical significant: 

- Positive correlation between 

(RANKL & DAS score) and 

(RANKL & ESR) in Active RA 

group. 

- Negative correlation between 

(RANKL & OPG) and (RANKL & 

OPG/RANKL ratio) in Active RA 

group. 

• Statistically significant Positive 

correlation between (RANKL and 

disease duration) and (RANKL and 

Anti-CCP) in Active RA group. 

• No statistical significant correlation 

between RANKL & other parameters 

in Active RA group. 

As regard OPG/RANKL Ratio, there 

were: 

• Highly statistical significant: 

- Positive correlation between ratio & 

OPG in Active RA group. 

- Negative correlation between (Ratio 

& DAS score), (Ratio & ESR), 

(Ratio & RANKL) in Active RA 

group. 

• Statistically significant Negative 

correlation between (ratio and disease 

duration) and (Ratio and Anti-CCP) in 

Active RA group. 

• No statistical significant correlation 

between Ratio & other parameters in 

Active RA group (Table 5). 

 

Table (5): Correlation study between (OPG, RANKL & OPG/ RANKL ratio) and 

other studied parameters in active RA group 

Active RA 

 

Parameters 

OPG RANKL OPG/ RANKL Ratio 

(r) p-value (r) p-value (r) p-value 

Disease 

Duration 

(Years) 

- 0.51 0.002  0.54 0.002  - 0.52 0.003  

DAS score - 0.79 < 0.001  0.76 < 0.001  - 0.81 < 0.001  

ESR 

(mm/h) 
- 0.77 < 0.001  0.72 < 0.001  - 0.79 < 0.001  

Anti-CCP 

(U/ml) 
- 0.52 0.003  0.56 0.001  - 0.52 0.003  

OPG 

(ng/ml) 
 ---- - 0.90 < 0.001  0.97 < 0.001  

RANKL 

(ng/ml) 
- 0.90 < 0.001   ---- - 0.96 < 0.001  

OPG/ 

RANKL Ratio 
0.97 < 0.001  - 0.96 < 0.001   ---- 

(r): Pearson correlation coefficient. 

 

     Correlation study between (OPG, 

RANKL & OPG/ RANKL ratio) and 

other studied parameters in inactive 

RA group. 

As regard OPG, there were: 

• Highly statistical significant: 

- Positive correlation between OPG & 

OPG/ RANKL ratio in inactive RA 

group. 

- Negative correlation between (OPG 

& RANKL) in inactive RA group. 

• Statistically significant Negative 

correlation between (OPG & disease 
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duration) and (OPG and Anti-CCP) in 

inactive RA group. 

• No statistical significant correlation 

between OPG & other parameters in 

inactive RA group. 

As regard RANKL, there were: 

• Highly statistical significant Negative 

correlation between (RANKL & OPG) 

and (RANKL & OPG/ RANKL ratio) 

in inactive RA group. 

• Statistically significant Positive 

correlation between (RANKL and 

disease duration) and (RANKL and 

Anti-CCP) in inactive RA group. 

• No statistical significant correlation 

between RANKL & other parameters 

in inactive RA group. 

As regard OPG/ RANKL Ratio, there 

were: 

• Highly statistical significant: 

- Positive correlation between ratio & 

OPG in inactive RA group. 

- Negative correlation between (OPG/ 

RANKL Ratio & RANKL) in 

inactive RA group. 

• Statistically significant Negative 

correlation between (OPG/ RANKL 

Ratio & disease duration) and (OPG/ 

RANKL Ratio and Anti-CCP) in 

inactive RA group. 

• No statistical significant correlation 

between Ratio & other parameters in 

inactive RA group (Table 6). 

 

Table (6): Correlation study between (OPG, RANKL & OPG/ RANKL ratio) and 

other studied parameters in inactive RA group 

Inactive RA 

 

Parameters 

OPG RANKL OPG/ RANKL Ratio 

(r) p-value (r) p-value (r) p-value 

Disease Duration 

(Years) 
-0.52 0.02  0.61 0.002  -0.57 0.003  

Anti-CCP 

(U/ml) 
-0.51 0.01  0.62 0.001  -0.58 0.002  

OPG 

(ng/ml) 
 ---- -0.93 < 0.001  0.95 < 0.001  

RANKL 

(ng/ml) 
-0.93 < 0.001  ---- -0.98 < 0.001  

 OPG/ RANKL 

Ratio 
0.95 < 0.001  -0.98 < 0.001   ---- 

(r): Pearson correlation coefficient. 

 

     Correlation study between (OPG, 

RANKL & OPG/ RANLK ratio) and 

other studied parameters in patients 

without BE. 

As regard OPG, there were: 

• Statistically significant: 

- Positive correlation between (OPG 

and Anti-CCP) and (OPG & OPG/ 

RANKL ratio) in patients without 

BE. 

- Negative correlation between (OPG 

and disease duration). 

• No statistical significant correlation 

between OPG & other parameters in 

patients without BE. 

As regard RANKL, there were: 

• Highly statistical significant Negative 

correlation between (RANKL & OPG/ 

RANKL ratio) in patients without BE. 

• Positive correlation between RANKL 

and disease duration. 

• No statistical significant correlation 

between RANKL & other parameters 

in patients without BE. 

As regard OPG/ RANKL Ratio, there 

were: 
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• Highly statistical significant Negative 

correlation between ratio & RANKL in 

patients without BE. 

• Statistically significant Positive 

correlation between (ratio and OPG) in 

patients without BE. 

• Statistically significant negative 

correlation between ratio & disease 

duration 

• No statistical significant correlation 

between OPG & other parameters in 

patients without BE (Table 7). 

 

Table (7): Correlation study between (OPG, RANKL & OPG/ RANLK ratio) and 

other studied parameters in patients without BE 

Pt. without  

BE 

Parameters 

OPG RANKL 
OPG/ RANKL 

Ratio 

(r) p-value (r) p-value (r) p-value 

Disease 

Duration 

(Years) 

-0.64 0.001  0.51 0.009  - 0.58 0.002  

Anti-CCP 

(U/ml) 
0.50 0.011  0.44 0.03  - 0.16 >0.05 

OPG 

(ng/ml) 
 ---- - 0.19 >0.05 0.55 0.004  

RANKL 

(ng/ml) 
-0.19 >0.05  ---- - 0.92 < 0.001  

OPG/ RANKL 

Ratio 
0.55 0.004 S - 0.92 < 0.001   ----- 

(r): Pearson correlation coefficient. 

 

Correlation study between (OPG, 

RANKL & OPG/ RANKL ratio) and 

other studied parameters in patients 

with BE. 

As regard OPG, there were: 

• Highly statistical Positive correlation 

between (OPG and OPG/RANKL 

ration) in patients with BE. 

• Statistically significant Negative 

correlation between (OPG and disease 

duration) in patients with BE. 

• No statistical significant correlation 

between OPG & other parameters in 

patients with BE. 

As regard RANKL, there were: 

• Highly statistical significant Negative 

correlation between (RANKL & ratio) 

in patients with BE. 

• Statistically significant Positive 

correlation between (RANKL and 

disease duration) in patients with BE. 

• No statistical significant correlation 

between RANKL & other parameters 

in patients with BE. 

As regard OPG/ RANKL Ratio, there 

were: 

• Highly statistical significant: 

- Positive correlation between ratio & 

OPG in patients with BE. 

- Negative correlation between ratio 

& RANKL in patients with BE. 

• Statistically significant Negative 

correlation between (Ratio and disease 

duration) in patients with BE. 

• No statistical significant correlation 

between OPG & other parameters in 

patients with BE (Table 8). 
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Table (8): Correlation study between (OPG, RANKL & OPG/ RANKL ratio) and 

other studied parameters in patients with BE 

Pts with BE 

 

Parameters 

OPG RANKL 
OPG/ RANKL 

Ratio 

(r) p-value (r) p-value (r) p-value 

Disease Duration 

(Years) 
-0.44 0.013  0.57 0.001  -0.46 0.011  

OPG 

(ng/ml) 
 ---- -0.04 >0.05 0.81 < 0.001  

RANKL 

(ng/ml) 
-0.04 >0.05  ----- -0.62 < 0.001  

 OPG/ RANKL Ratio 0.81 <0.001  -0.62 < 0.001   ---- 

(r): Pearson correlation coefficient. 

 

DISCUSSION 

     Activated T lymphocytes, a 

proinflammatory cytokine milieu, and 

their interactions with cells of the bone 

microenvironment and the immune system 

cells have been suggested as potential 

mechanisms that promote the 

differentiation and activation of 

osteoclasts and lead to enhanced bone 

resorption. Receptor activator of nuclear 

factor kB ligand (RANKL) is the essential 

cytokine signal for various osteoclast 

functions. RANKL is expressed on the 

membrane of cells of the osteoplastic 

lineage. Activated T lymphocytes in 

addition to expression of membrane 

RANKL secrete soluble RANKL after 

being cleaved from membrane bound 

form by the action of tumor necrosis 

factor α converting enzyme. The secreted 

RANKL form has a comparable biological 

activity as membrane form. Both forms of 

RANKL act through binding to and 

activating receptor activator of NF-kB 

(RANK), a cell bound receptor of the TNF 

receptor (TNFR) superfamily, which is 

located on osteoclast precursor cells, 

mature osteoclasts and dendritic cells. The 

potent stimulatory effects of RANK by 

RANKL are counterbalanced by an 

endogenous antagonist called 

osteoprotegerin (OPG). OPG is secreted 

as a decoy receptor by many tissues 

(including cells of immune system) and 

neutralizes all forms of RANKL through 

binding to it (Aadhaar et al., 2018). 

     RANKL-RANK interactions are 

critical for 2 pivotal functions of the 

immune system: (1) Early development 

and maturation of pre-B cells and pre-T 

cells in the bone marrow and thymus as 

they are required for the formation and 

function of lymphoid structures. (2) They 

are involved in the interactions between 

mature DCs and T cells. Thus they have a 

role in modulating immune responses and 

preventing inadequate activation of auto 

reactive T cells. These effects are 

antagonized by OPG. The expression of 

RANK by osteoclasts and DCs, the 

production of RANKL by osteoplastic 

lineage cells and activated T cells and the 

requirement of RANKL/RANK for the 

development of normal bone and 

lymphoid tissues (evident from the 

phenotypes of knockout mice) all support 

the concept that the pleiotropic RANKL-

RANK-OPG system represents a central 

molecular link between bone metabolism 

and the immune system. Various 
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proinflammatory and proresorptive 

cytokines (TNF-α, IL1, IL6, IL11, IL17 

and M-CSF) which initiated by synovitis 

and enforced by otitis have been detected 

in inflamed synovial tissues and have been 

implicated as mediators of bone and 

cartilage loss through stimulation of 

osteoclast bone resorption. As RANKL-

RANK-OPG is essential in bone 

metabolism and immune function, it was 

hypothesized that these cytokines 

converge at the level of RANKL and OPG 

and that proresorptive cytokines affect 

bone resorption through modulation of the 

RANKL: OPG ratio. Explanation seemed 

to be rational as RA disease is 

characterized by both inflammation and 

bone destruction. On the other hand it has 

been reported that IL1 and TNF-α induce 

osteoclast activation through a RANKL 

independent pathway. Thus RANK-

RANKL-OPG axis and inflammation 

could, in part, be dissociated. So drugs 

modulating RANKL-RANK-OPG axis 

could be potential target for novel 

therapeutic agents (Sakae, 2019). 

     From aforementioned reports our target 

was to evaluate RANKL-RANK-OPG 

axis in RA exploring their relation to each 

other and to correlate their levels to 

disease activity and bone loss. 

     RF and anti-CCP are involved in 2010 

ACR/ EULAR disease classification 

criteria. In our study among RA group, 

29.1% were RF seropositive and 72.7% 

were anti CCP seropositive. Both RF and 

anti CCP seropositive cases were 

significantly higher in RA group 

compared to control group. Neither RF 

nor anti CCP as a percentage of 

seropositive test had the potential to 

differentiate active RA group from 

inactive RA group and RA group with 

bone erosion from RA group without bone 

erosion. But the levels of anti CCP were 

significantly higher in active RA group 

compared to inactive RA group and in RA 

group with bone erosion compared to RA 

group without bone erosion. These 

findings are similar to studies done by 

Conrad et al. (2010), Syversen et al. 

(2010) and De-Punder et al (2013) who 

reported that anti CCP specifically interact 

with citrullinated vimentin (CV) 

expressed on the membrane of osteoclast 

precursors. On the other hand our results 

are contradictory to study done by Barra 

et al. (2014) who observed that anti CCP 

seronegative patients had more severe 

disease compared to anti-CCP 

seropositive patients in the terms of 

disease activity and radiographic damage. 

These contradictory results could be 

attributed to the used antirheumatic drugs. 

     In our study, RA group showed 

increased level of RANKL and OPG and 

lowered level of OPG: RANKL ratio 

compared to control group. These findings 

are agreed with studies done by Kazim et 

al., (2015). Sara et al. (2016) and Sousan 

et al. (2016). Other studies done by Xu et 

al. (2012) and Fadda et al. (2015) 

disagree with our findings as regards OPG 

levels. They observed increased OPG 

levels in healthy control group compared 

to RA group. This discrepancy could 

probably be attributed to the fact that 

RANKL and OPG behave differently and 

are secreted by different cells. So, it has 

been suggested that OPG: RANKL ratio 

may be more important than estimation of 

single OPG or RANKL levels to monitor 

bone homeostasis in RA patients Fadda et 

al. (2015). In our study, serum RANKL 

levels were significantly higher in active 
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RA group compared to inactive RA group. 

Also serum OPG and OPG: RANKL ratio 

was significantly lower in active RA 

group compared to inactive RA group. 

These findings are agree with studies done 

by Kazim et al. (2015) and Papadaki et al. 

(2019), but contradictory to studies done 

by Kolahi et al. (2017). In addition in our 

study, serum RANKL was significantly 

higher in RA group with bone erosion 

compared to RA group without bone 

erosion and both serum level of OPG and 

OPG: RANKL ratio were significantly 

lower in RA group with bone erosion 

compared to RA group without bone 

erosion. The duration of disease and the 

inflammatory markers (ESR, CRP and 

DAS score) were significantly higher in 

RA group with bone erosion compared to 

RA group without bone erosion. These 

findings agree with studies done by Kazim 

et al. (2015) and Sakae, (2019), but 

contradictory to study done by Aadhaar et 

al. (2018). The differences between 

studies could be explained by age range, 

sample size, disease duration, drugs used 

in treatment, degree of disease activity 

and degree of disease severity which are 

not necessary comparable between 

studies. 

     In our study, the best relationship 

between bone homeostasis markers (OPG, 

RANKL and OPG: RANKL ratio) 

throughout all the studied groups observed 

using OPG: RANKL ratio. This ratio 

showed positive correlation with OPG and 

negative correlation with RANKL. So we 

prefer estimation of OPG: RANKL ratio 

compared to single estimation of OPG or 

RANKL to monitor bone homeostasis in 

RA patients. This observation is going 

with study done by Fadda et al. (2015). 

     In our study, OPG: RANKL ratio as a 

measure of osteoclasts over activity and a 

predictor of bone erosion was correlated 

with disease duration in all RA studied 

groups and with inflammatory markers 

(CRP & ESR and DAS score) and anti-

CCP (that could share in the process of 

inflammation) in RA group and active RA 

group but not with other RA groups 

including RA group with bone erosion. 

These observations indicate that 

inflammation and progression of bone 

erosion can, at least in part, be dissociated 

and confirmed the clinical point of view 

that bone erosion can occur in absence of 

inflammation. These findings are similar 

to studies done by Fadda et al, (2015), but 

contradictory to studies done by Van Tuyl 

et al. (2010) and Gerolamo et al. (2012) 

who confirmed a positive correlation 

between bone homeostasis markers (OPG, 

RANKL and OPG: RANKL ratio) and 

inflammatory markers. They confirmed 

the clinical point of view that joint 

destruction is unlikely to be induced in 

absence of inflammation but inflammation 

can occur in absence of bone erosion. This 

controversy between studies could be 

attributed to differences in disease 

duration, disease activity and disease 

severity. In our study, bone homeostatic 

markers (OPG, RANKL and OPG: 

RANKL ratio) did not correlate with bone 

biomarkers (Calcium, phosphorus and 

alkaline phosphatase) in all the studied 

groups of RA patients. So, they cannot be 

used to reflect RA disease activity or 

progression in bone erosion. These 

observations are contradictory to studies 

done by Sridevi and Vinit (2019).  
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RECOMMENDATIONS 

     Estimation of serum OPG: RANKL 

ratio to monitor joint damage progression 

in patients with RA is needed. Progression 

of joint damage (bone erosions) due to 

osteoclast over activity could, at least in 

part, be dissociated from inflammation. 

Therefore, targeting the RANK-RANKL-

OPG system may be effective in 

preventing bone damage in RA patients. 
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تقييم مستوى بروتين الاستيوبروتجرين والرانكل في مرض 

 الروماتويد المفصلي

عبدالشافي احمد ، 1سلامه سعد عبداللطيف، 1محمد ابراهيم عارف، 1الهام على مطاوع

 1د/ احمد محمد سعيد الشوربجي، 3هاني محمد حافظ شريف، 2بحسي

 قسم الاشعة3، قسم الروماتيزم والطب الطبيعي2، قسم الباثولوجيا الأكلينيكية1

 جامعة الأزهر، كلية الطب

ي   مفصددددد ا لدددددل  ملدددددو ي   م ل ددددد     دددددا  ددددد   يعددددد  لدددددوي   و ل   يددددد  :خلفيةةةةةة البحةةةةة 

 سدددددد  ب   ب   مصددددد مر   مدددددوي لدددددل   ددددد   دددددل  ي دددددا مدددددا عدددددد     مف  دددددا  يعدددددد       ددددد

،  مدددددد  ك    دددددد ل اعددددددد   ع  لددددددا    ددددددا   يدددددد  لددددددل   دددددد       يدددددد   م   دددددد   ي ددددددا   عددددددد  

 .  عد    لل ك م   لس  ى او  يل   س ي او  جويل  او  يل   و  كا

 قيدددددي  لسددددد  ى   سددددد ي او  جويل    و  كدددددا مدددددا لصدددددا    لو دددددل  :الهةةةةةدف مةةةةةن البحةةةةة 

   ل  ددددد  لدددددط    ددددد    ددددد     مدددددوي     ددددد   ي دددددا   عدددددد      و ل   يددددد    مفصددددد ا     ددددد 

 .   ا  د و ما       شع 

 شددددد ما  دددددل     ةددددددن ع دددددل نمسددددد   نمسددددديل لوي ددددد  يعدددددد      :المرضةةةةةى ولةةةةةر  البحةةةةة 

سددددددددر    دددددددد    دددددددد     مددددددددوي   ددددددددل لددددددددل لددددددددوي   و ل   يدددددددد    مفصدددددددد ا  سددددددددم   م

:   مجم عددددد      دددددل  عددددد  ا لدددددل   ددددد     مدددددوي       يددددد   عددددد  ا لدددددل   مدددددوي لجمددددد ع يل

 يل   مجم عدددددد  مددددددا م  دددددد  لسدددددد قوت   سددددددم   مسددددددر    دددددد   ي ددددددا   عددددددد     ددددددل لجمدددددد ع

    ددددل  عدددد  ا لددددل  ي ددددا مددددا   عددددد      مجم عدددد       يدددد     عدددد  ا لددددل  ي ددددا مددددا   عددددد   

    مو ددددددل ث دددددد شددددددما    ةددددددن ع ددددددو  ش صدددددد ة لددددددل  م ددددددة    مجم عدددددد   دددددد ا   ل م 

:   فةدددددب     دددددا ن دددددط  ميدددددط   م ددددد   يل مدددددا    ةدددددن   دددددل لدددددل ميدددددن   سدددددل    جددددد   .

لسدددددد  ى :  يدددددد   ن  دددددد   م   معم يدددددد     ددددددا شددددددم   ع ددددددل   دددددد لا    فةددددددب ا  شددددددع    إ

  ن  دددددددد   م   م  عيدددددددد  ل ددددددددا ع لددددددددا  ،  ئددددددددا      دددددددد ب ،  سدددددددد ي او  جويل    و  كددددددددا

      دددددددد ي   ى   ك  سددددددددي      ف سددددددددف   و ل   يدددددددد     ن  دددددددد   م   كيمي ئيدددددددد  ل ددددددددا لسدددددددد 

 .    ت      ل   ،  لي يفوز لل   عد  

   سدددددد   ادددددديل   سدددددد ي او  جويل   ددددددل   و  كددددددا    دددددد  ل  ف دددددد      دددددد   :ج البحةةةةةة نتةةةةةةا 

    دددددد     سدددددد   ادددددديل   سدددددد ي او  جويل   ددددددل    دددددد   مصدددددد ئي  ع  دددددد  مددددددا  م ددددددة   .ذ م 
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يددددد    دددددليل يعددددد     لدددددل   ددددد     و  كدددددا ل  ف ددددد  ا   ددددد   مصددددد ئي  مدددددا لو دددددل   و ل   

 مدددددد  ك   دددددد  لسدددددد قوت .  مددددددوي ع ددددددا مددددددا   مو ددددددل   ددددددليل يعدددددد     لددددددل   مددددددوي مددددددا م 

   سددددددد   اددددددديل   سددددددد ي او  جويل   دددددددل   و  كدددددددا    ددددددد  ل  ف ددددددد      ددددددد   مصددددددد ئي  مدددددددا 

 ددددا    عدددد  ا لددددل  ي ددددا   مو ددددل    ددددا  عدددد  ا لددددل  ي ددددا مددددا   عددددد   ع ددددا مددددا   مو ددددل   

ا   دددددد   مصدددددد ئي  ادددددديل  سدددددد     سدددددد ي او  جويل   ددددددل   دددددد     دددددد ل  دددددد  لل مددددددا   عددددددد   .

  و  كدددددددا مدددددددا لو دددددددل   و ل   يددددددد    مفصددددددد ا  م دددددددوت    ددددددد ا  اددددددد  موي مدددددددا  ميدددددددط 

  مجم عددددددد م   مو دددددددي    كدددددددل  ددددددد  يكدددددددل   ددددددد ل  ددددددد  لل ا   ددددددد   مصددددددد ئي  لدددددددط   ئدددددددا 

     ددددددد ب مدددددددا  دددددددا   مجم عددددددد م   مو ددددددددي     لدددددددط   ددددددد  ئا   كيمي ئيددددددد  مدددددددا  ميددددددددط 

 .  مجم ع م   مو ي 

يمكدددددددل   ع مددددددد   ع دددددددل  يددددددد    سددددددد     سددددددد ي او  جويل   دددددددل   و  كدددددددا مدددددددا  :الاسةةةةةةةتنتا 

.  شددددددو     دددددد   ي ددددددا   عددددددد   مددددددا   مو ددددددللصددددددا    لو ددددددل   و ل   يدددددد    مفصدددددد ا  م

ك   دددددلس    سددددد    ددددد      ددددد  لل لدددددط ل شدددددو م      ددددد ب  ك    ددددد ةك  عدددددل  ويددددد      يددددد  

 م مدددد ك  ي ددددا   عددددد   مددددا لو ددددل     يدددد  مددددا  ددددلس    سدددد    دددد   دددد  ي   ددددل    فدددد ي   سدددد   

 .  و ل   ي    مفص ا


