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Abstract: Background: Rheumatoid arthritis (RA) is a chronic inflammatory diseasewith variable degrees of bone and joints damage.
Treatment with methotrexate (MTX) +/- biological agents such adalimumab(ADA); may produce dramatically changes in the
progression and severity of RA which in turn affect expression of inflammatory pathway; inflammatory cytokines;NFҚB and caspases-3.
Objective: To assess effects of treatment by MTX and MTX-adalimumabon levels of inflammatory signaling. Subjects and
methods:Open label three groups prospective study on 100 Iraqi patients with RA plus 50 apparently healthy subjects, Patients were
allocated to take MTX and MTX plus ADA. Results:Serum(NF-κB) Initially; was significantly elevated In RA groups of patients. Which
in turn indicate the activation of this transcription factor.MTX-ADA treatment resulted in significant (NF-κB) lowering as compared to
MTX. Serumcaspases-3 in RA groups; initially were significantly lower than in normal subjects. After 3months of treatment; A
significant elevation in caspases-3found in ADA+ MTX group as compared with initial value and MTX group. Conclusion: Use of
adalimumab–MTX combination may result in lowering level of expression of serum NF-ҚB used in regulation of inflammatory
signaling and significant changes in caspase-3 level expressed in serum indicating increase cellular apoptosis.
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1. 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).
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.
The nuclear factor-κB (NF-κB) family of transcription
factors is essential for the expression of pro-inflammatory
cytokines, but can also induce regulatory pathways.It is well
established that the activation of NF-κB is essential both in
acute inflammatory responses and in chronic inflammatory
diseases, including rheumatoid arthritis (RA). Although is
less extensively studied,(4). NF-κB can be activated via two
distinct pathways: the classical or canonical pathway, and
the alternative or non-canonical pathway. NF-κB activation
via canonical pathway which can be resulted by stimulation

of a variety of cell membrane receptors, including tumor
necrosis factor (TNF) receptor, interleukin (IL)-1 receptor,
also Activators of the non-canonical NF-κB pathway play an
important role in RA synovial inflammation,(4)
Caspases (cysteinyl aspartate-specific proteases) are a family
of important signaling molecules with various tasks
depending on the subtype and organ involved. Among them,
caspase-3 is a frequently activated death protease, catalyzing
the specific cleavage of many key cellular proteins.
However, the specific requirements of this (or any other)
caspase in apoptosis have remained largely unknown until
now. Pathways to caspase-3 activation have been identified
that are either dependent on or independent of mitochondrial
cytochrome c release and caspase-9 function.(5,6)Since the
introduction of TNF-α blocking agents, their efficacy and
safety have been studied in many randomized controlled
clinical trials (7)as well as observational studies of RA
patients (8). 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.

2. Subjects and Materials
Study design: This is an open label three group prospective
study that was conducted over 11 month period. Patients:
The study was conducted on Iraqi patients with RA who
visited the Rheumatology Clinic in Baghdad Teaching
Hospital from December 2014 to Novmeber 2015. To be
included in this study, the patient should meet the 1987
American College of Rheumatology criteria for the
classification of RA (9), also he should have history of failed
adequate response to conventional DMARDs and his disease
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activity score 28 (DAS28) (10) 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.
One hundred (100) patients with RA completed the follow
up. Patients were allocated to take either methotrexate
(MTX) and adalimumab plus MTX . In addition to 58
apparently healthy subjects participated in this study as a
control group, only 50 patients 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.

3. Sample Collection
Venous blood sample were obtained from each participitant
by veno- 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 for by using ELIZA
technique for; NFҚB and caspase 3.

4. 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.

5. Results:
Effects of treatment on the nuclear factor-κB (NF-κB)
In this study; serum(NF-κB) in RA groups of patients where
significantly elevated. Which in turn indicate the activation
of this transcription factor. Treatment with MTX and MTXADA combination did not produced significant changes in
serum (NF-κB) as compared with their initial values.
This have some agreement with finding SemmlerM et. al
2007(11)MTX goupsshow elevation in level or expression
of(NF-κB) although this value was not significant as
compare with initials. This may related to over expression of
NF-κB induced by methotrexate (12)
Use of ADA in combination of MTX resulted in significant
(NF-κB) lowering as compared to MTX . Where the
postulated mechanism to the explain this lowering NF-κB

may related to therapeutic effect of Adalimumab; where it
acts by blocking the interaction of TNF with the p55 and
p75 cell surface TNF receptors. That may lower receptor
activator of NF-κB ligand (RANKL) expression which in
turn lower(NF-κB)(13)

6. Effects of treatment on the caspase 3

In our study measuring of caspase 3 in serum of the
patient with RA was never reported. In this study;
adalimumab found to significantly an increase level of
serum caspase 3, this finding is agree with reported
finding in some studies that demonstrated that
adalimumab can activate the caspase 3 pathway,
resulting in a higher level of cellular apoptosis.(14,15)

7. Conclusion
Use of adalimumab in combination with MTX may result in
lowering level of expression of serum NF-ҚB used in
regulation of inflammatory signaling and significant changes
in caspase- 3 level expressed in serum which indicate
increase cellular apoptosis.
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Table 1 Effect treatment on inflammatory signaling
Control
MTX Alone
MTX plus
N=50
N=50
Adalimumab N=50
Serum NF-ҚB
0.45 ±0.2
2.27 ±1.1 a
2.03 ±0.9 a
a
0.43±0.11
2.56 ±0.9
2.15±1.0ab
-4.3
12.7
5.6
Serum caspase 3
15.72 ±10.4
11.25 ±5.6 a
10.6±6.9 a
a
9.93 ±6.5
13.76 ±6.9b*
14.47 ±34.54
-7.9
-11.7
29.8
* 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

P value
<0.001
<0.001
<0.001
<0.001
<0.001
0.1736

Figure 1: Effect of treatments on NFҚB in RA patients, treated with MTX alone for 12 weeks compared with ADA +MTX
and control .
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Figure 2: Effect of treatments on Caspase-3 in RA patients, treated with MTX alone for 12 weeks compared with ADA
+MTX and control
Abbreviation
RA : Rheumatoid arithritis
MTX :Mehotrexate
ADA : Adalimumab
NFҚB :Nuclear factor kappa B
TNF-α : Tumor necrosis factor alpha
DAS 28 :Disease activity score 28
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