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ABSTRACT 
 

Objective: The study aimed to evaluate treatment effectiveness of biologic-DMARDs and their 
impact on overall disease control and management among rheumatoid arthritis patients being 
treated on biologic-DMARDs. 
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Methods: The study was performed among RA patients and disease activity score (DAS) were 
calculated using DAS 28. Descriptive and inferential statistics were used to obtained the results. 
Descriptive and inferential statistics were applied using the Statistical Package for Social Sciences 
(SPSS) version 24.0. A p-value < 0.05 was considered statistically significant.  
Results: Different demographic characteristics were studied from the selected cohort of the RA 
patients. Around 89 of the studied patients were males and 64 were females. More than half of the 
patients were 60 years or above. Around 50% of the patients were diagnosed with RA five years or 
earlier. Among the studied RA patients, a significant therapy response was obtained which resulted 
in overall improvement in disease outcomes and showed treatment effectiveness among them. 
Conclusion: From the obtained results, it was concluded that all of the studied RA patients 
received optimum medication therapy with biologic-DMARDs and achieved significant therapy 
response which resulted in overall improvement in disease outcomes.  
 

 
Keywords: RA patients; biologic-DMARDs; post-therapy; disease control. 

 
1. INTRODUCTION 
 
Rheumatic disorders (RDs) are among the 
common causes of immovability, mobility 
hindrance or/and sometimes permanent 
disability. They are well-recognized burden on 
public healthcare systems across the globe [1]. 
Most of the time, RDs affect joints, bones and 
muscles partially or completely and are often 
characterized by autoimmune tissue destruction 
of various involved organs [2]. Rheumatoid 
arthritis (RA) is one of the systemic rheumatic 
disorders that can permanently damage joints, 
bones and tendons. In addition, RA can also 
affect articular and extra-articular structures 
progressively which often leads to pain, disability 
and even death [3,4]. RA is a chronic disorder 
that can affect five or more joints, and till today 
around 1% of the adults are suffered from this 
disease worldwide [5]. This autoimmune disorder 
can lead to erosive joints damage and functional 
deteriorations among RA patients if remain 
untreated [4-8].  

 
Biologic Disease-Modifying Antirheumatic Drugs 
(DMARDs) or biologic-DMARDs are a class of 
rheumatic diseases treating medications that 
target and affect substances that have significant 
roles in the pathophysiology and biochemistry of 
RA [9]. Biologic-DMARDs are usually used when 
treatment failure happens or low therapeutic 
effects are achieved with conventional DMARDs. 
The major and most frequently used biologic-
DMARDs are adalimumab, golimumab, 
etanercept, certolizumab and infliximab. They 
can be used in combination or/and as single 
therapeutics agents to treat verities and types of 
RA. Biologic-DMARDs work on specific targets 
and are used for various rheumatic disorders like 
psoriatic arthritis, ankylosing spondylitis, 

systemic lupus erythematosus and other auto-
inflammatory diseases [10].  
 

Recently, many new biologic-DMARDs have 
been registered by European Medicines Agency 
(EMA) for the treatment of various inflammatory 
and rheumatic conditions [11,12]. After the start 
of biologic-DMARDs therapy, the initial few 
months are very important and crucial whereby 
patients have to be well-adhered with the therapy 
in order to achieve optimal therapy outcomes. 
These are very effective in the treatment of 
verities of RA and are also able to reduce 
systemic inflammation, synovitis and joint 
disability [11,12]. This study aimed to evaluate 
treatment effectiveness of biologic-DMARDs and 
their impact on overall disease control and 
management among rheumatoid arthritis patients 
being treated on biologic-DMARDs. 
 

2. MATERIALS AND METHODS 
 

The study was conducted among RA patients. 
The data was collected from the patients which 
met the inclusion criteria. A data collection form 
was specially designed to collect the required 
information. Informed consent and approval were 
taken from the study participants before the start 
of the study. The demographic characteristics 
observed were gender, age, weight, disease 
duration, comorbidities and total number of 
medications patients used before starting 
biologic-DMARDs. The baseline data was taken 
right before the start of the study as immediate 
and recent values/data available in patients’ 
medical record prior to commencement of the 
biologic-DMARDs therapy. Inclusion and 
exclusion criteria were designed and only those 
patients were allowed to take part the study who 
met the inclusion criteria. Patients aged below 18 
years, pregnant women or planning to conceive, 
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and those who refused to sign the consent form 
were excluded from the study. 

 
Disease Activity Score (DAS) was used in order 
to evaluate the general health of the studied RA 
patients. All of responses to the therapy were 
recorded on DAS 28 i.e. from the start of the 
therapy (baseline) to 30 days, 60 days and 180 
days as comparators to the baseline. A pilot 
study was also conducted to test the clinical 
relevancy of the data collection form. The sample 
size of the study was calculated using                      
below formula reported in an earlier study              
[13]. 
 

   
 

 
 
 

       

 
All statistical analyses were performed using 
Statistical Package for Social Sciences (SPSS) 
statistical software version 24. Descriptive 
statistics were used to describe demographic 
and clinical characteristics of the studied RA 
patients. Percentages and frequencies were 
used for categorical variables, while means and 
standard deviation were calculated for the 
continuous variables. Normality distribution was 
ascertained prior to each analysis and 
appropriate parametric or non-parametric tests 
were chosen accordingly. Post-hoc analysis 
using repeated-measure ANOVA was performed 
to determine treatment effectiveness after 
specified intervals. 
 

3. RESULTS AND DISCUSSION 
 

From the obtained results, the females were 89 
and males were 64 in the studied population. 
More than half of the patients were 60 years or 
above. Around 50% of the patients were 
diagnosed with RA five years or earlier. A 

detailed description of the demographic 
characteristics is provided in Fig. 1. 
 
Table 1 shows the impact of biologic-DMARDs 
therapy on disease outcomes of the studied 
patients. The DAS 28 scores were noted at 4 
different time slots i.e. at the baseline prior to 
start of the biologic-DMARDs therapy, after 10 
days, 20 days and 30 days of the treatment. 
 
From the study results, the demographic 
characteristics of the studied population were 
similar in gender and age to another study 
conducted by Kuo et al., (2013) in Taiwan which 
reported that the RA incidence were higher 
among older adults and studied women [14]. 
Similar results were also reported in Norway 
where the incidence rate of RA was also higher 
among females than males [15]. Similarly,            
Curtis et al., (2015) found in their study that most 
of the studied patients who diagnosed with RA 
and received biologic therapy were females            
[16]. 
 
In literature, numerous earlier studies had also 
found that the RA incidence often increases with 
increase in age and reaches at its maximum 
between 40s to 60s years of age among adults. 
This may be because hormonal levels and their 
changes play an important role in gender 
differences and age among RA patients [17]. In 
another study, it is also reported that pro-
inflammatory hormones i.e. estrogen and 
prolactin may be responsible for a higher 
prevalence of RA among females, as females 
are at higher exposure to these pro-inflammatory 
hormones especially in their older ages [18]. 
Progression of inflammation is usually controlled 
and modulated via estrogen hormone which 
often causes inflammatory response to be 
weaken [19]. 

 

 
 

Fig. 1. Demographic characteristics of the RA patients 
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Table 1. Impact of biologic-DMARDs therapy on disease outcomes 
 

DAS 28 score  n Mean + SD 

Baseline 153 5.21 + 1.89 
10 days post therapy 153 5.11 + 1.47 
20 days post therapy 153 5.09 + 2.09 
30 days post therapy 153 4.93 + 1.99 

 

Table 2. Post-hoc analysis for repeated-measure ANOVA 
 

Time (baseline) Time  (post-therapy) Mean difference p-value 

Baseline 
 

 

10 days 
20 days 
30 days 

0.985 
1.095 
1.127 

0.049 
0.034 
0.009 

 

Table 2 reported repeated-measure for biologic-
DMARDs therapy outcomes (treatment 
effectiveness) at different time intervals. A post-
hoc test analysis revealed that BTMs therapy 
caused a reduction in DAS 28 score from 
baseline to 10 days (5.11 ± 1.47; p=0.049), 
further decreased after 20 days from baseline 
(5.09 ± 2.09; p=0.034) and further decreased 
after 30 days from baseline (4.93 ± 1.99; 
p=0.009). All of the DAS 28 obtained results 
were statistically significant indicating treatment 
effectiveness and a positive difference in 
biologic-DMARDs therapy outcomes. In another 
study, the most frequently used DMARDs were 
etanercept (n = 2,425; 44.3%), followed by 
adalimumab (n = 1,857; 33.9%) and golimumab 
(n = 124; 2.3%) [16]. TNF-α is often considered 
as a remarkable cytokine that possess a role in 
intervention of inflammation in RA. In RA 
patients, levels of TNF-α are thought to be 
increased in synovium and synovial fluid which 
can stimulate the inflammation and ease the 
degradation of bone [21-22]. 
 

These results confirmed another previous 
randomized clinical trial findings where all of 
biologic-DMARDs showed to be effective in 
reducing clinical signs of inflammation in RA 
patients where synthetic disease-modifying 
agents were not much effective [20,21]. 
Reduction in DAS 28 scores indicates treatment 
effectiveness of the biologic-DMARDs therapy 
among the studied patients from baseline to 30 
days. These results also corroborate with similar 
results reported by two other studies where 
dramatic reduction of DAS 28 scores was 
observed after initiation of biologic-DMARDs 
when compared to DAS 28 scores before 
initiation of therapy [22,23].  
 

4. CONCLUSION 
 

This study demonstrated that all of the studied 
RA patients received optimum medication 

therapy with biologic-DMARDs and achieved 
significant therapy response which resulted in 
overall improvement in disease outcomes. 
 

CONSENT 
 
Informed consent and approval were taken from 
the study participants before the start of the 
study. 
 

ETHICAL APPROVAL 
 
It is not applicable. 
 

ACKNOWLEDGEMENT 
 
The publication was supported by the Deanship 
of Scientific Research at Prince Sattam bin 
Abdulaziz University, Alkharj, Saudi Arabia. 
 

COMPETING INTERESTS 
 

Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Anagnostopoulos I, Zinzaras E, Alexiou I, 
Papathanasiou AA, Davas E, 
Koutroumpas A, Barouta G, Sakkas LI. 
The prevalence of rheumatic diseases in 
central Greece: a population survey. BMC 
musculoskeletal Disorders. 2010;11(1):98. 

2. Yang Z, Ren Y, Liu D, Lin F, Liang Y. 
Prevalence of systemic autoimmune 
rheumatic diseases and clinical 
significance of ANA profile: data from a 
tertiary hospital in Shanghai, 
China. APMIS. 2016;124(9):805-811. 

3. Birch JT, Bhattacharya S. Emerging trends 
in diagnosis and treatment of rheumatoid 
arthritis. Primary Care: Clinics in Office 
Practice. 2010;37(4):779-792. 



 
 
 
 

Kassab et al.; JPRI, 33(62A): 542-547, 2021; Article no.JPRI.82475 
 
 

 
546 

 

4. McInnes IB, Schett G. The pathogenesis of 
rheumatoid arthritis. New England             
Journal of Medicine. 2011;365(23):2205-
2219. 

5. Aletaha D, Neogi T, Silman AJ, Funovits J, 
Felson DT, Bingham CO, Combe B. 2010 
rheumatoid arthritis classification criteria: 
an American College of 
Rheumatology/European League Against 
Rheumatism collaborative 
initiative. Arthritis & Rheumatology. 
2010;62(9): 2569-2581. 

6. El Miedany Y, Youssef S, Mehanna AN, El 
Gaafary M. Development of a scoring 
system for assessment of outcome               
of early undifferentiated inflammatory 
synovitis. Joint Bone Spine. 2008;75(2): 
155-162. 

7. Combe B. Progression in early rheumatoid 
arthritis. Best Practice & Research Clinical 
Rheumatology, 2009;23(1):59-69. 

8. Buckwalter JA, Lappin DR. The 
disproportionate impact of chronic 
arthralgia and arthritis among 
women. Clinical Orthopaedics and Related 
Research. 2000;372:159-168. 

9. Conti F, Ceccarelli F, Massaro L, Cipriano 
E, Di Franco M, Alessandri C, Valesini G. 
Biological therapies in rheumatic 
diseases. Clin Ter. 2013;164(5):           
e413-428. 

10. Péntek M, Poór G, Wiland P, Olejárová M, 
Brzosko M, Codreanu C, Brodszky N, 
Gulácsi L. Biological therapy in 
inflammatory rheumatic diseases: issues in 
Central and Eastern European 
countries. The European Journal of Health 
Economics. 2014;15(1):35-43. 

11. Boncz I, Nagy J, Sebestyén A, Kőrösi L. 
Financing of health care services in 
Hungary. The European Journal of Health 
Economics, formerly: HEPAC. 2004;5(3): 
252-258. 

12. Donahue KE, Gartlehner G, Jonas DE, Lux 
LJ, Thieda P, Jonas BL, Lohr KN. 
Systematic Review: Comparative 
Effectiveness and Harms of Disease-
Modifying Medications for Rheumatoid 
Arthritiscomparing disease-modifying 
medications for rheumatoid 
arthritis. Annals of Internal Medicine. 
2008;148(2):124-134. 

13. Charan J, Biswas T. How to Calculate 
Sample Size for Different Study Designs in 
Medical Research? Indian Journal of 
Psychological Medicine. 2013;35(2):          
121–126.  

14. Kuo CF, Luo SF, See LC, Chou IJ, Chang 
HC, Yu KH. Rheumatoid arthritis 
prevalence, incidence, and mortality rates: 
a nationwide population study in 
Taiwan. Rheumatology International. 
2013;33(2);355-360. 

15. Uhlig T, Kvien TK, Glennås A, Smedstad 
LM, Førre O. The incidence and severity of 
rheumatoid arthritis, results from a           
county register in Oslo, Norway. The 
Journal of Rheumatology. 1998;25(6): 
1078-1084. 

16. Curtis JR, Chastek B, Becker L, Quach C, 
Harrison DJ, Yun H, Collier DH. Cost and 
effectiveness of biologics for rheumatoid 
arthritis in a commercially insured 
population. Journal of Managed Care & 
Specialty Pharmacy. 2015;21(4):                 
318-329. 

17. Symmons DPM, Barrett EM, Bankhead 
CR, Scott DGL, Silman AJ. The incidence 
of rheumatoid arthritis in the United 
Kingdom: results from the Norfolk Arthritis 
Register. Rheumatology. 1994;33(8):            
735-739. 

18. Buttgereit F, Da Silva JAP, Boers M, 
Burmester GR, Cutolo M, Jacobs J, 
Bijlsma JWJ. Standardised nomenclature 
for glucocorticoid dosages and 
glucocorticoid treatment regimens: current 
questions and tentative answers in 
rheumatology. Annals of the Rheumatic 
Diseases. 2002;61(8):718-722 

19. Nilsson BO. Modulation of the 
inflammatory response by estrogens with 
focus on the endothelium and its 
interactions with leukocytes. Inflammation 
Research. 2007;56(7):269-273. 

20. Maini R, St Clair EW, Breedveld F, Furst 
D, Kalden J, Weisman M, Lipsky P. 
Infliximab (chimeric anti-tumour necrosis 
factor α monoclonal antibody) versus 
placebo in rheumatoid arthritis                 
patients receiving concomitant 
methotrexate: a randomised phase III 
trial. The Lancet. 1999;354(9194):           
1932-1939. 

21. Aringer M, Houssiau F, Gordon C, 
Graninger WB, Voll RE, Rath E, Smolen 
JS. Adverse events and efficacy of TNF-α 
blockade with infliximab in patients               
with systemic lupus erythematosus: long-
term follow-up of 13 
patients.  Rheumatology. 2009;48(11): 
1451-1454. 

22. Emery P, Burmester GR, Bykerk VP, 
Combe BG, Furst DE, Barré E, Huizinga 



 
 
 
 

Kassab et al.; JPRI, 33(62A): 542-547, 2021; Article no.JPRI.82475 
 
 

 
547 

 

TW. Evaluating drug-free remission with 
abatacept in early rheumatoid arthritis: 
results from the phase 3b, multicentre, 
randomised, active-controlled AVERT 
study of 24 months, with a 12-month, 
double-blind treatment period. Annals of 
the Rheumatic Diseases. 2015;74(1):          
19-26. 

23. Behrens F, Tony HP, Alten R, Kleinert S, 
Scharbatke EC, Köhm M, Burkhardt H. 
Development and validation of a new 
Disease Activity Score in 28 joints–based 
treatment response criterion for 
rheumatoid arthritis. Arthritis Care & 
Research. 2013;65(10):1608-1616. 

 

© 2021 Kassab et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution License 
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.  
 
 

 

Peer-review history: 
The peer review history for this paper can be accessed here: 

https://www.sdiarticle5.com/review-history/82475 

http://creativecommons.org/licenses/by/2.0

