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Introduction  
Rheumatoid arthritis is a systemic chronic 
autoimmune and inflammatory disease that 
may affect many tissues and organs, but 
conscience attacks flexible of (synovial) 
joints.1 Genetic factors contribute to the 
development of rheumatoid arthritis.2            
Female sex is associated with an increased 
risk of rheumatoid arthritis three times 
higher than men. Rheumatoid arthritis           
incidence increases after the age of 25 
years, with greater involvement of               
populations between 35 and 55 years.3  
Biomarkers such as rheumatoid factor (RF) 
and the anti-cyclic citrullinated peptide          

(ACCPA) have been shown to predate the 
clinical diagnosis of rheumatoid arthritis.4,5 
with the ACCPA being strongly predictive 
for the future development of rheumatoid 
arthritis.4 C-reactive protein (CRP)                      
observing a specific marker of systemic 
inflammation and is elevated in patients 
with rheumatoid arthritis.5 Currently, the 
ACR/ EULAR (American College of             
Rheumatology (ACR)/European League 
Against Rheumatism) 2010 criteria for the 
rheumatoid arthritis diagnosis use the 
rheumatoid factor (RF) and antibodies 
against cyclic citrullinated proteins ACCPA. 
In addition, other diagnostic biomarkers        
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that can help the early diagnosis of              
rheumatoid arthritis were identified. A meta
-analysis that included 14 studies showed  
a non-significant difference between the 
antibody-mutated citrullinated vimentin (anti
-MCV) and ACCPA tests for rheumatoid 
arthritis diagnosis consummate. 14-3-3 eta 
protein belongs to the family of 14-3-3         
proteins that it is localized intracellularly, 
being externalized in the inflammatory 
process where it can be citrullinated. The 
14-3-3 proteins act like chaperonins.6 Drug 
therapy for rheumatoid arthritis may involve 
nonsteroidal anti-inflammatory drugs 
(NSAIDs) and oral, intramuscular, or             
intra-articular corticosteroids for controlling 
pain and inflammation. Ideally, NSAIDs and 
corticosteroids are used only for short-term 
management. DMARDs (disease-modifying 
anti-rheumatic drugs) are the preferred      
therapy.7,8 The goals of treatment include 
minimization of joint pain and swelling,  
prevention of radiographic damage and 
visible deformity, and continuation of work 
and personal activities.9 NSAIDs represent 
one of the most widely used classes of 
drugs and are used primarily for patients 
who have moderate to severe symptoms or 
if evidence of inflammation is present, 
treatment of osteoarthritis, rheumatic           
arthritis, and other inflammatory disorders 
which provide more rapid and effective              
relief rheumatoid inflammation.10 Physician 
surveys have indicated some degree of 
agreement about which combinations are 
most effective. Capell’s study on 687          
patients with rheumatoid found that an             
inexpensive combination of DMARDs
(disease‐modifying ant rheumatic drugs) 
proved more effective than monotherapy          
in patients with rheumatoid arthritis with           
a suboptimal response to sulfasalazine.11       

In addition, several combinations of              
rheumatoid drugs as initial treatment           
demonstrated a more rapid improvement  
in disease activity than those treated           
with step-up monotherapy in slowing                        
radiographic progression.12,13 However, 
combination therapy has shown more         
effect than MTX monotherapy and, in fact, 

Methods 

a significant increase in the risk of                  
withdrawal of toxicity or lack of efficacy.14,15 
Generally, combination therapy is well 
tolerated and associated with no               
significant increase in the rate of adverse 
events compared with monotherapy.16 
The rationale of this study related to the 
impact of therapies as mono or combined 
therapies (NSAIDs; Diclofenac sodium 
150mg/day, Meloxicam 15 mg/day,              
celecoxib 200mg/twice daily: DMARDs; 
Methotrexate 15mg/wk: Corticosteroid; 
prednisolone 10-20mg/day) on the levels of 
studied biomarkers in rheumatoid arthritis. 
Therefore, this study was conducted to       
assess the levels of biomarkers in the           
rheumatoid arthritis patients treated with           
a variety of medications to explore the            
effects of medications on the levels of           
biomarkers.  

A cross-sectional study with a comparison 
group was performed at Hawler Medical 
University, College of Pharmacy, in              
cooperation with Rizgari Teaching               
Hospital, Erbil, Iraq. The patients were        
recruited from the Rheumatic Center in 
Rizgari Teaching Hospital from February  
to July 2018. Eligible patients of both      
genders, whatever age with a history of 
rheumatoid arthritis were treated with        
different modalities of anti-rheumatic drugs 
as monotherapy, combined therapy, the 
optimal management of rheumatoid            
arthritis within 2-7 months after the onset of 
disease). Patients with a history of liver           
or kidney diseases, connective tissue           
disease, terminal illness, and pregnancy 
were excluded. A total number of 42          
patients with rheumatoid arthritis and 44 
healthy subjects were included in this 
study. Information on the whole population 
was recorded, including their gender and 
age group. Anthropometric measurements, 
including the height (m), weight (kg), and 
the calculated body mass index kg/m2 
were determined. The medications of          
this study involved non steroidal anti-
inflammatory drugs, corticosteroids, and     
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methotrexate as mono and combined 
therapies. A venous blood sample was 
drawn from each patient and placed in an 
EDTA test tube to determine erythrocyte 
sedimentation rate and a plain test tube to 
separate the serum by centrifugation at 
3000 rpm for 15 minutes to determine           
the inflammatory markers. Qualitative           
determination of C-reactive protein (a cutoff 
value of ≥6mg/L) and rheumatoid factor 
were determined according to the              
instructions of the manufacturer. Serum 
levels of anti-cyclic citrullinated protein,            
14-3-3η protein were determined by using 
enzyme linked immune sorbent assay    
technology according to the instruction of 
the manufacturers.  
Statistical Analysis 
Statistical analysis was carried out using 
the statistical package for the social        
sciences (version 23) computer software    
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Results  
The age of the studied subjects ranged 
between ages 25 and 72. There were no 
statistically significant differences between 
group I (case) and group II (comparison) in 
gender male:female ratio of (9:33 versus 
7:37) accordingly, age (44.47 years versus 
44.81 years), respectively, and BMI (26.82 
kg/m2 versus 27.84 kg/m2), respectively 
(Table 1).  

  Group I 
Case 
N=42 

Group II 
Comparison 

N=44 

P value 

Gender (M:F) 

Age (Year) 

Body Mass Index (Kg/m2) 

Rheumatic profile 

Positive C-reactive protein (mg/L) 

Positive Rheumatic factor (IU/ml) 

Erythrocyte sedimentation rate 
(mm/hr) 

ACCPA (ng/L) 

14-3-3η protein (ng/L) 

9(21.42%): 33(78.5%) 

44.47± 12.55 

26.82 ± 5.12 

  

 30(71.4%) 

32(72.72%) 

44.78± 26.86 

 

0.35± 0.51 

0.200±0.42 

7(15.9%): 37(84.1%) 

44.81± 12.22 

27.84± 5.26 

  

7(15.9%) 

 7(15.9%) 

 21.841 ± 5.36 

 

 0.133 ± 0.05 

0.051 ± 0.009 

0.639 

0.898 

0.831 

  

<0.001 

 <0.001 

 <0.001 

 

0.007 

0.026 

in association with Microsoft Excel 2010. 
The quantitative data were described             
by mean± standard deviation (SD). The     
statistical significance of the difference         
between the two groups was assessed  
using the independent two sample t-test  
for continuous data and Chi-square for 
categorical data. The P value was          
considered significant at ≤0.05.  

Table 1: Characteristics of the participants. 

The results were expressed as number and mean ± SD. P value was calculated by using 
Chi-square test for category data and independent two sample- two tailed t-test for              
continuous data. 
ACCPA: Anti-cyclic citrullinated peptide antibody  
Non-significant (N.S) difference (P >0.05) as compared of Group I and Group II. 
*Significant difference(S) (P ≤0.05) as compared of Group I and Group II 
** Highly significant difference (H.S) (P ≤0.001) as compared values of Group I and           
Group II  



The impact of therapies as monotherapy with …….             Zanco J. Med. Sci., Vol. 24, No. (3), December, 2020 
https://doi.org/10.15218/zjms.2020.038 

4  

Biochemical rheumatic profile was shown  
a significantly high frequency of positive 
reactants toward C-reactive protein and 
rheumatoid factor among the group I       
patients compared with group II (Table 1). 
A highly significant value of erythrocyte 
sedimentation rate, anticyclic citrullinated 
protein value, and 14-3-3η eta protein were 
observed in group I compared with normal 
values of group II (Table 1). The level of 
early diagnosis traditional biomarkers of 
inflammation (CRP, RF) that indicate                   

a high titer prediction of inflammatory           
diagnosis of the rheumatoid disease,        
differed significantly between the samples 
of the two groups (Table 2). Patients 
treated with mono-or-combined therapies 
expressed significant differences in the  
serum of ACCPA levels, and non              
significant change of ESR and 14-3-3η         
protein values in the patients treated          
with combined therapy compared with 
monotherapy (Table 3).  
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Table 2: Proportions of the samples of groups I & II by rheumatic factor and C-reactive        
protein. 

R.F: Rheumatoid factor 
C.R.P: C-reactive protein 

Table 3: Comparison between different therapeutic regimens against the rheumatic profile 
and markers in patients with rheumatoid arthritis.  

Therapeutic regimen ESR 
(mm/h) 

ACCPA 
      ( ng/L) 

14-3-3 η protein 
(ng/L) 

Monotherapy (n=13)     45.69±27.78       0.63±0.84 
  

0.052±0.011 
  

Combined therapy (n=29) 42.77±25.66       0.22±0.18 
  

0.045±0.005 
  

P value 0.749 0.015 0.324 

The results were expressed mean± SD. P value was calculated by independent sample t-test 
ESR: Erythrocyte sedimentation rate 
ACCPA: Anti-citrullinated peptide antibody 
14-3-3 η protein: 14-3-3 eta protein  

  Type  

  Group I 
Case  

Chi-square 
(P value) 

  Count % Count %  

R.F 
(IU/ml)  

- 10 22.7 37 84.1 31.507 
(P <0.001 )** 

+ 32 72.72 7 15.90  

C.R.P 
(IU/ml)  

- 12 27.3 37 84.1 27.021 
(P <0.001 )** 

+ 30 68.18 7 15.9  

Group II 
Comparison  
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Discussion 
This study was carried out to determine the 
effect of mono and combined therapies 
used in the treatment of rheumatoid              
arthritis on the blood levels of different            
inflammatory biomarkers such as RF,     
CRP, ESR, and ACCPA, and 14-3-3η         
protein. This was based on the results             
of previous reports, which showed                     
the importance of these inflammatory          
biomarkers in the development and            
progression of rheumatoid arthritis.4,5           
However, little is known about the effect of 
the anti-rheumatoid medications both as 
mono or combined regimen on the activity 
of novel biomarkers; ACCPA, 14-3-3η               
protein. The present study, therefore, has 
investigated the effect of these medications 
on the selected biomarkers. The current 
study showed that the female gender         
was more frequent in rheumatoid arthritis 
patients (male:female=9:33). The age at 
which the disease most commonly starts is 
in women between 40 and 50 years of age, 
and for men somewhat late. This study         
is paralleled with that reported by the             
previous result indicate that rheumatoid 
arthritis disease is higher in women than in 
men.17Rheumatoid arthritis can appear at 
any age, but typically begins between ages 
25-70, which was consistent with the          
findings of the current study. The age of           
the studied subjects ranged between          
25-72 years old. A previous study had         
illustrated the important role of age in        
the development of selected autoimmune 
disease raises whether immune aging is      
a contributing factor and tolerance defects 
are part of the degenerative process of the 
immune system.18 An association between 
age and rheumatoid arthritis development 
is unclear, but current research suggests 
that immunosenescence that occurs with 
aging can lead to chronic inflammation and 
immune-mediated tissue damage.19 In the 
current study, there was no statically           
significant difference in mean age between 
patients with rheumatoid arthritis (44.47) 
and healthy comparison (44.81). We also 
found that there was no statistically            

significant association in BMI between           
patients with rheumatoid arthritis (26.82kg/
m2) and healthy comparison (27.84 kg/
m2).20,21 The levels of CRP, RF, and ESR 
as traditional biomarkers help in the         
diagnosis of rheumatoid arthritis. The      
current study showed a significantly high 
frequency of positive reactants toward        
C-reactive protein, rheumatoid factor, and 
erythrocyte sedimentation rate among 
group I patients compared with group II.        
A previous study detected that the              
incidence of rheumatoid progression           
can be predicted by a combination of            
prognostic factors such as joint                 
involvement, high levels of C-reactive            
protein, and rheumatoid factor positivity.22 
Also, pre-study found that the levels of 
these markers were increased in patients 
affected by rheumatic arthritis. High             
concentrations of CRP, RF, and ACCPA      
in serum are associated with unfavorable 
outcomes, including persistent disease, 
joint destruction, and functional disability.23 

This study determined the novel                      
mediators ACCPA and 14-3-3η protein of 
autoantibody biomarkers for rheumatoid 
arthritis that can be detected in early             
rheumatoid arthritis patients. It indicates 
the potential effects of adding ACCPA test 
to reduce the diagnostic gap, improve the 
diagnostic sensitivity and specificity of 
rheumatic disease, and give the early           
potential benefit of the treatment schedule. 
The therapeutic regimens involved in this 
study included NSAIDs, corticosteroids, 
and methotrexate (as monotherapy or 
combined) to indicate therapy effects on 
ACCPA, 14-3-3η protein, and ESR levels 
in rheumatoid patients. As shown in this 
study, the combined therapy, when              
compared ACCPA levels, significantly 
lower than monotherapy at P = 0.015.     
Another study concluded that declined  
ACCPA levels rapidly upon anti-rheumatic 
therapy and correlated with decreased    
disease activity in recent-onset rheumatoid 
arthritis.24 A study has reported that           
initial combination therapy consisting of            
methotrexate plus a biological agent has      
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superior efficacy for the induction of             
remission at one year, and combination 
therapy has a greater initial effect on 
achieving clinical remission compared with 
radiological non-progression.25 ESR and 14
-3-3η protein levels were not significantly 
different between monotherapy and          
combined biotherapy (P = 0.74 and 0.324, 
respectively). This study indicates ACCPA 
biomarkers have very good predictive      
characteristics of detecting inflammation, 
and they may facilitate the identification of 
patients with early arthritis who need          
aggressive treatment. Preceding studies 
have shown that RF and ACCPA were   
predictive of progressive disease that      
suggest effective treatment can prevent 
radiographic progression, even in patients 
with risk factors for severe damage.26          
A study has demonstrated that combination 
therapy of anti-rheumatic drugs, such           
as methotrexate (MTX), sulfasalazine, or 
hydroxylchloroquine, is often more effective 
than monotherapy in reducing disease        
activity.27 In addition, another study has 
concluded that anti-TNFα agents are more 
efficient in combination with methotrexate 
than given as monotherapy.28,29 A previous 
research has illustrated that early use                  
of DMARDs (Disease-Modifying Ant            
rheumatic Drugs) monotherapy with rapid 
escalation to a combination therapy that 
may include biologics if disease activity         
is not controlled and, perhaps, initial            
combination therapy in patients with                
severe disease are reasonable therapeutic 
approaches at this time, although further 
studies are needed to define what              
treatment regimens are best for individual 
patients with early rheumatoid arthritis.30 
Further studies are required to evaluate the 
potential effect of specific anti-rheumatic 
drugs that induced changes more in the 
inflammatory biomarkers, especially in the 
14-3-3η protein. The increased availability 
to treat rheumatoid arthritis provides        
expanded drug therapy options for patients. 
Clinical studies show that some of               
these patients often enroll who have not 
responded to class of therapeutic regimens 

of rheumatoid arthritis. The drugs              
therapy has anti-inflammatory effect on 
inflammatory biomarkers. These biological 
markers are very sensitive and specific to 
the patient's inflammation, indicating that 
the level of ACCPA had decreased as  
drug response. Increasing evidence of the           
importance of ACCPA highlights the         
need for reliable and better diagnostic        
and predictive inflammatory biomarkers of 
rheumatoid arthritis disease and to obtain 
an effective strategy to control the            
progression and development of the           
rheumatoid disease. Also, alteration in the 
properties of joint cartilage and loss of       
matrix components is an integral part of 
cartilage degradation. ACCPA positive     
patients with rheumatoid arthritis indeed 
have higher rates of joint damage                  
progression over time.31 This study's           
clinical utility is to find out the new            
approach for diagnosis and treatment in 
the early stages of rheumatoid arthritis  
because this has been valuable in slowing 
down progression of the disease and         
reducing high burden medical cost among 
rheumatoid arthritis patients.  

Conclusion 
We concluded from the current study             
that high levels of ESR, CR, RF (as                  
traditional biomarkers), and 14-3-3η           
protein, ACCPA (as novel biomarkers) 
were detected in the patients with                
rheumatoid arthritis compared with the 
comparison group. The category number  
of medicines has played a role in changing 
of the serum level of the inflammatory 
markers of ACCPA, which significantly  
decreased when compared combined with 
mono biotherapy within the therapeutic 
regimen.  
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