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INTRODUCTION
Rheumatoid arthritis (RA) is a chronic inflammatory 
disease of poly articular arthritis in association with 
serological evidence of auto-reactivity affecting 
approximately 1% of adults worldwide. It typically leads 
to deformity and destruction of the joints and systemic 
disorders throughout the body as well.1,2 
 

The advent of the biological agents has had a major impact 
on the treatment of RA, with TNF-α blockers achieving 
widespread use frequently in combination with MTX. The 
TNF-α blockers include monoclonal antibody adalimumab 
(ADA). Well-performed clinical trials indicate that TNF-α 
blockers can improve the signs and symptoms of RA and 
can retard radiographic progression. Biomarkers play 
pivotal roles in disease diagnosis and interventions at 
early stage and are also helpful in knowing the state of 
treatment and how body is acting or responding to the 
medication.3 Therefore, exploring and measuring biologic 
markers in blood or in joint fluids may serve as indicators 
of diagnosis and also indicators of prognosis and the 
subsequent response to therapy. 
 

Preptin, a peptide that corresponds to Asp69–Leu102 of  
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pro- insulin-like growth factor-2 (pro-IGF-2), was 
identified as an additional molecule stored in secretory 
vesicles of pancreatic beta cells, and co-secreted with 
insulin and amylin. Similar to the other beta-pancreatic 
hormones, preptin has anabolic activity in bone.4 
 

In bone physiology, the C-terminal telopeptide (or more 
formally, carboxy-terminal collagen crosslinks, and known 
by the acronym CTX) is a telopeptide that can be used as a 
biomarker in the serum to measure the rate of bone 
turnover. It can be useful in assisting clinicians to 
determine a patient's nonsurgical treatment response as 
well as evaluate a patient's risk of developing 
complications during healing following surgical 
intervention.5 
 

Since the introduction of TNF-α blocking agents, their 
efficacy and safety have been studied in many randomized 
controlled clinical trials as well as observational studies of 
RA patients.6,7 However, data regarding predictors of good 
clinical response of anti–TNF therapy are still sparse. The 
aim of this study is to assess the predictors of response to 
adalimumab in treatment of Iraqi patients with active RA. 
 

SUBJECTS AND MATERIALS 
Study design 
This is an open label three group prospective study that 
was conducted over 11-month period. 

ABSTRACT 
Rheumatoid arthritis (RA) is a chronic inflammatory disease; with variable degrees of bones, joints damage 
diagnosed by biomarkers and imaging changes. RA treated with methotrexate (MTX) alone or combination with 
biological agents: adalimumab (ADA); produce changes in progression and severity of RA, affecting level of bone 
formation and regeneration of biomarkers; such as CTX-I and Preptin. Objective of the current study was to 
assess treatment effect of MTX and MTX combined with adalimumab on level of bone resorption marker CTX-I 
and bone regeneration biomarker preptin. The study was open, prospective involving three study groups of 100 
Iraqi patients with RA in addition to 50 apparently healthy subjects. Patients were allocated to take MTX and 
ADA plus MTX. CTX-I level in MTX and MTX + ADA groups; initially were significantly higher (p<0.05) than value 
of normal subjects. These values were significantly reduced after 3 months of treatment. The greater significant 
reduction in CTX-I was occurred in Adalimumab plus MTX group as compared with control group. Level of 
preptin in MTX and ADA+MTX groups; initially were significantly lower than the values of the normal subjects. 
After 3 months of treatment; significant elevation in preptin occurred in ADA+MTX group as compared with 
control and MTX alone group. Use of adalimumab in combination with MTX may enhance bone regeneration in 
RA patients resulted in an increase in bone regeneration biomarker preptin. But; this combination may have no 

additive effect to MTX on bone resorption at least on short term use (3months). 
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Patients 
The study was conducted on Iraqi patients with 
rheumatoid arthritis (RA) who visited the Rheumatology 
Clinic in Baghdad Teaching Hospital from December 2014 
to November 2015. To be included in this study, the 
patient should meet the 1987 American College of 
Rheumatology criteria for the classification of RA8, also he 
should have history of failed adequate response to 
conventional DMARDs and his disease activity score 28 
(DAS28)9 should be equal to or greater than 5.1 (severe 
disease activity). 
 

The exclusion criteria include patients less than 18 years 
old, patients with a previous history of biologic agent 
intake and those with other connective tissue diseases 
overlapping with RA. 
 

125 patients with rheumatoid arthritis participated in this 
study; only 100 patients completed the follow up. Patients 
were allocated to take either methotrexate (n=63) and 
adalimumab plus MTX (n=62); only 50 patients completed 
the follow up for each groups. In addition to 58 apparently 
healthy subjects participated in this study as a control 
group, only 50 subjects completed the follow up. 
 

All patients included in the study signed the informed 
consent form. Ethical Approval was obtained from the 
scientific Ethics Committee of Baghdad University, College 
of Pharmacy, and from Baghdad Teaching Hospital 
(Medical City, Iraq), Rheumatology Medical Department. 

Sample collection 
5 ml of venous blood was obtained from each patient by 
vein puncture before and 12 weeks after initiation of 
adalimumab therapy. The blood was transferred to plane 
tube, and then left at room temperature for at least 30 
minute to coagulate, and then centrifuged for 10 min at 
4000 rpm to obtain serum. The resultant serum was kept 
frozen until the time of analysis. After that the serum was 
used by using ELIZA technique for preptin, CTX-I. 
 

Statistical analysis 
The results have been expressed as Mean ± Standard 
Deviation (SD). Paired T test was used to test the 
significance of difference in means of pre and post 
treatment, One-way analysis of variance (ANOVA) was 
used to examine the degree of difference among studied 
groups, Chi Square test was applied for the analysis of 
some parameters in the study. The results of analysis with 
(P) values less than 0.05 were considered significant. 
 

RESULTS AND DISCUSSION 

Effect on bone destruction biomarker (CTX-I) 
Table 1, figures (1 and 2) shows CTX-I serum level in MTX 
and MTX plus adalimumab groups; initially were 
significantly higher (p<0.05) than the value of the normal 
subjects. These values were significantly reduced after 3 
months of treatment. The greater significant reduction in 
CTX-I was occurred in Adalimumab Plus MTX group as 
compared with control group. 

Table 1. Effect treatment on bones destruction/repairing marker CTX-I & preptin for study groups 
P value MTX plus Adalimumab 

N=50 
MTX Alone 

N=50 
Control 

N=50 
Variables 

Serum CTX 
<0.001 41.1 ±31.7 a 43.04 ±24.0 a 23.14 ±12.2 Initial values 
0.016 18.3±13.3a* 22.1 ±14.7 * 26.1±11.9 After 3 months 
0.036 -55.6 -48.7 12.7 % change 

Serum preptin 
<0.001 47.1±34.0 a 52.65 ±5.1 a 132.3 ±44.5 Initial values 
<0.001 86.4 ±39.5ab* 68.2 ±40.3 a* 127.8 ±34.54 After 3 months 
<0.001 83.6 29.7 -3.4 % change 

*Significant (p value<0.05) as compared with initial values; a Significant (p value<0.05) as compared with control values; b Significant (p value<0.05) as 
compared with MTX alone values 

Figure 1. Effect of treatments on CTX-I in RA patients, 
treated with MTX alone for 12 weeks compared with 
ADA +MTX and control. 

 

Figure 2. Effect of treatments on Preptin in RA 
patients, treated with MTX alone for 12 weeks 
compared with ADA +MTX and control. 

 

Effect on bone repairing biomarker (Preptin) 
Serum level of preptin in MTX and ADA+MTX groups; 
initially were significantly lower than the values of the 
normal subjects. These values were significantly elevated 
(p<0.05) after 3 months of treatment. The greater 
significant elevation in preptin occurred in ADA+MTX 
group as compared with control and MTX alone group. 
 

Biochemical markers of bone turnover have been used as 
standard practice to measure the effects of therapy in 
slowly progressing bone and joints condition such as 
rheumatoid arthritis.10 Because biochemical markers are 
sensitive and dynamic indicators of tissue turnover, they 

have the potential to provide information on treatment 
efficacy more rapidly than a variety of imaging methods.11 
Randomized clinical trials have clearly demonstrated that 
biological agents are able to prevent partial or even total 
articular erosions in RA patients. So these agents like 
adalimumab may positively change in the level of Bone 
formation and or destruction biomarkers.12 
 

Bone formation rather than resorption markers better 
showed the bone response to anti-TNF- α.13 This agree 
with our finding where greater changes occurred in level 
of preptin; but not CTX. This increment of preptin dose 
dependently stimulate the proliferation and activity of 
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osteoblasts and hence bone mineral density (BMD); and 
reduce bone resorption.14 This effect was noticeable after 
treatment with ADA+MTX. Although addition of anti TNF α 
agent; such as dalimumab; may produce rapid decline 
CTX-I level.15  
 

But the magnitude of change in CTX-I was not greatly 
different from that induced by MTX alone. Since MTX also 
improved bone resorption and has a bone protective effect 
in patient with RA.16 That’s mean, probably; use of 
adalimumab may did not provide significant more 
protective effect against bone resorption; during 12 
weeks. or this effect may require more time to be obvious; 
where most of clinical trials showed modest changes in 
bonne resorption after more than 3months (probably one 
year or more).17,18 

CONCLUSION 
Use of adalimumab in combination with MTX may rapidly 
enhance bone regeneration in RA patients revealed as an 
increase in bone regeneration biomarker a preptin. But; 
this combination may have no additive effect to MTX on 
bone resorption at least on short term use (3months). 
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