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Predictor Response of Monotherapy with Methotrexate with Triple DMARDS
Therapy in Patients of Rheumatoid Arthritis

Babar ljaz', Amer Fakher, Adnan Manzor, Waqgar Anwer, Zahid Hussain

ABSTRACT
Objective: To compare Monotherapy with Methotrexate with Triple Therapy (Methotrexate,
Sulfasalazine, and Hydroxychloroquine) in patients of Rheumatoid Arthritis.
Study Design: Quasi-experimental study.
Place and Duration of Study: This study was conducted at the Department of Rheumatology, Pak
Emirates Military Hospital (PEMH) Rawalpindi, Pakistan from November 2021 to April 2022.
Methods: A total of 106 patients were enrolled in this study as per defined inclusion and exclusion
criteria. These patients were divided into two groups. Group A was given monotherapy methotrexate,
andin Group B triple therapy was given. Patients were followed up till 12 weeks and outcome variables
were measured to see disease activity in both treatment groups. Data entry and analysis were done
with the help of the statistical package for Social Sciences version 26.
Results: Mean DAS score for Groups A and B was 4.24+0.22 and 4.3040.23, respectively. For pain
assessment, we used a visual analogue scale. The mean visual analogue scale score for Group-A and
Group-B patients was 3.58+1.16 and 3.05+1.09, respectively. The efficacy of treatment was based on
the DAS score. As per the DAS score criteria, the efficacy of Group-B treatment was significantly higher
than that of Group A. i.e. Good response (Group-A: 49.06% vs. Group-B: 71.70%, P-value=0.051). The
most frequent side effect experienced by patients in both treatment groups was gastrointestinal
problems followed by fatigue and headache.
Conclusion: The results of this study demonstrate that combination triple therapy is more effective
than monotherapy of methotrexate for treating patients with rheumatoid arthritis.
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Introduction

Patients with RA frequently need long-term
maintenance, including early treatment, and
often retain a mix of nonsteroidal anti-
inflammatory medicines (NSAIDs), cortico-

Department of Medicine

Pak emirates Military Hospital (PEMH) Rawalpindi, Pakistan
Correspondence:

Dr. Babar ljaz

Department of Medicine

Pak Emirates Military Hospital (PEMH) Rawalpindi, Pakistan
E-mail: babarO5ejaz@live.com

Received: Oct 12, 2023; 1* Revision Received: Mar 26, 2024
2" Revision Received: Sep 17, 2024; Accepted: Nov 05, 2024

3

steroids, slow-acting drugs (DADS), immune
suppressants, and biologic treatments
(biologics).' Therapies for RA now aim on disease
remission or, at the absolute least, a decrease in
activity to lessen or avoid joint deterioration and
impairment, reflecting a sea shift in the way RA
has been managed in recent decades.”” The
development of more effective and safe disease-
modifying antirheumatic medicines (DMARDs)
and biologic agents (BA) has allowed for this
strategy.”

Joint deformity and loss of function due to
rheumatoid arthritis (RA) are inevitable if proper
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treatment is not started right away.
Methotrexate (MTX) monotherapy is only
effective for 30%-40% of rheumatoid arthritis
(RA) sufferers.” Outcomes confirmed the role of
methotrexate as primary reference csDMARD.*
Rheumatoid arthritis therapy revolves mostly
around the use of methotrexate. Those
diagnosed with RA are often advised to start
with methotrexate, and other DMARDs, such as
biologics or the newly authorized tofacitinib,
should be used in conjunction with it.”*
Contradictory opinions exist about the practice
of combining methotrexate with other typical
synthetic DMARDs. Tumor necrosis factor alpha
(TNFi) inhibitors and other types of biological
disease-modifying antirheumatic medicines
(bDMARDs) have significantly increased the
efficacy of therapy.” Combination treatment
with csDMARDs has been shown to be more
effective than monotherapy in a growing
number of trials.”® Historically, sulfasalazine
(SSZ) and hydroxychloroquine (HCQ) have been
used in conjunction with MTX to achieve optimal
response and safety."""

Seventy-seven percent of refractory RA patients
showed at least a 50% improvement after nine
months of treatment with MTX+HCQ+SSZ triple
therapy, without experiencing significant
adverse effects from the drugs.” However, the
best research demonstrated that combination
treatment with csDMARDs was not superior to
monotherapy with csDMARDs. Previous
research found that after discontinuing
biological DMARDs, relapse occurred in 58% of
RA patients treated with MTX plus cyclosporin.™
Althoughitisstill debatable whether MTX-based
combination treatments are preferable to MTX
alone, in everyday clinical practice RA patients
are routinely treated with (sometimes
temporary) MTX-based combination therapy at
an early stage ofillness.

Methods

This quasi-experimental study was conducted at
the Department of Rheumatology, Pak Emirates
Military Hospital (PEMH) Rawalpindi, Pakistan
from November 2021 to April 2022. Ethical
approval was obtained from the Ethical Review
Board Committee of the hospital with reference
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number: A/28/169 held on dated: 15" October
2021. Total 106 patients were enrolled in this
study as per predefined inclusion and exclusion
criteria. Sample size calculation was done with
the help of magnitudes taken from a previous
study and with the help of WHO sample size
calculator. Sample size of 106 was calculated
with 10% level of significance, 80% power of
study and by taking expected percentage of
improvement in clinical and lab parameters with
Monotherapy as 60% and with combination
therapy as 79% among male patients.”
Inclusion Criteria: Patients aged 18 to <70 years
fulfill EULAR/ACR diagnostic criteria of RA, with
diseases duration <1 years were included in the
study.”

Exclusion Criteria: Patients who were already
taking methotrexate or any other disease-
modifying anti-rheumatic drug (DMARD) were
not included in the study. Patients were not
considered if they had other diseases or
conditions, such as those affecting the heart,
brain, lungs, kidneys, liver, endocrine system, or
gastrointestinal tract.

At the beginning and end of the twelve-week
period, patients were evaluated. The research
proforma collected data on the patients' ages,
genders, occupations, length of illness, and
drugs used. The patients were asked if they had
ever had high blood pressure, diabetes, IHD,
chronic HCV, a stroke, or smoked. Each
participant's pain was assessed using the Visual
Analog Scale for Pain (VAS) at baseline and week
twelve. The DAS 28 and VAS were all computed
at these intervals. ESR and C-reactive protein
(CRP) levels were measured at week 0 and week
12 of treatment (CRP). Tender joints (TJ), swollen
joints (SJ), and the VAS for pain (0-10), as well as
ESR or C-reactive Protein, were measured
clinically using an online calculator to get DAS
28. Tender Joints (TJ), Swollen Joints (SJ), and the
Visual Analog Scale (VAS) for Pain were used to
develop the Clinical Disease Activity Index (O-
10). The hospital's electronic medical record
(EMR) identified the presence or absence of the
RA factor (RA factor) and anti-CCP positivity or
negative in all patients. Data entry and analysis
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were done with the help of SPSS version 25.
MeantSD was used to present quantitative
variables, while frequency and percentage were
used to show qualitative variables. Chi- square
test was applied to see association between
qualitative variables. i.e. (Efficacy between
treatment groups) P-value <0.05 was considered
statistically significant.

Results

In this study we enrolled 106 patients and
divided them into 2 groups of equal sample size.
Each groups contains 53 patients each. The
mean age of patients in Group A and Group B
was 46.32+15.18 and 45.83+14.86 years. (Table-
1). In Group-A 31 (58.5%) patients were female
whilein Group-B 37(69.81%) were female. Mean
duration of disease in Group-A and in Group-B
was 8.71+1.64 and 8.43+1.72 months. Mean
DAS score for Group-A and B was 4.24+0.22 and
4.3040.23 respectively. For pain assessment we
used VAS. Mean VAS score for Group-A and
Group-B patients was 3.58+1.16 and 3.05+£1.09
respectively. The efficacy of treatment was
based on the DAS score. As per the DAS score
criteria, the efficacy of Group-B treatment was
significantly higher than that of Group A. i.e.
Good response (Group-A: 49.06% vs. Group-B:
71.70%, Chi Square test=5.916, P-value=0.051).
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(Table-2). Side effects experienced by patientsin
both groups are given in detail in table-3. The
most frequent side effect experienced by
patients in both treatment groups was
gastrointestinal problems followed by fatigue
and headache.

Discussion

Conventional DMARDs, including MTX,
Lefunamide, Sulfasalazine, andHydro-
xychloroquine, have been shown to be quite
successful in therapeutic methods. Still, some
people don't answer or don't respond enough.
Two DMARDs are used as the first line of defense
in combination treatment, whereas in non-
responders, a combination of a conventional
DMARD and a targeted DMARD/bDMARD is
used.” Many variables, including genetics and
the surrounding environment, contribute to the
wide range of clinical presentations and
treatment responses in rheumatoid arthritis
patients. The poor remission rate and high
economic consumption of rheumatoid arthritis
(RA) remain unsolved despite advancements in
therapy, particularly in underdeveloped
countries, where roughly 40% of RA patients still
do not meet primary clinical outcomes in
randomized trials.”* When compared to double
combination treatment or monotherapy, the

Table-1: Patients characteristics in Study Groups (Frequency, %)

Group-A (Monotherapy)

Methotrexate
Variables n=>53
Age 46.32+15.18
Gender (Female) 31 (58.5%)
Duration 8.711£1.64
DAS (mean%SD) 4.24+0.22
VAS (meantSD) 3.58+1.16

Group-B (Tipple Combination)
Methotrexate+ Sulfasalazine+ HCQ
n=>53
45.83114.86
37 (69.81%)
8.43+1.72
4.30+0.23
3.05+1.09

Table-2: Comparison of Efficacy of Treatment Groups

DAS Score Group-A Group-B Total Chi-Square value P-value
Poor (<0.6) 13 (24.53%) 6 (11.32%) 19

Good (>1.2) 26 (49.06%) 38 (71.70%) 64 5916 0051
Moderate (0.6-1.2) 14 (26.42%) 9 (16.98%) 23

Total 53 53 106
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Table-3: Side Effects in Treatment Groups (Frequency, %)

Group-A (n =53)

Variables

Fatigue 17 (32.08%)
Dizziness 8 (15.09%)
Headache 9 (16.98%)
Muscle Weakness 5(9.43%)
Palpitations 6(11.32%)
Edema 4 (7.55%)

Gastrointestinal problems

22 (41.51%)

Group-B (n =53) Total
106 (100%)
21 (39.62%) 38 (%)
5 (9.43%) 13 (%)
7 (13.21%) 16 (%)
3 (5.66%) 8 (%)
3 (5.66%) 9 (%)
2 (3.77%) 6 (%)
34 (64.15%) 56 (%)

triple combination therapy of synthetic DMARDs
(methotrexate, sulfasalazine, and hydroxych-
loroquine) demonstrated superior safety,
efficacy, and excellent tolerability.””*°
This study's efficacy results showed that triple
combination therapy is more effective than
monotherapy of methotrexate for treating
rheumatoid arthritis patients. i.e., there was a
Good response (MTX monotherapy: 49.06% vs.
Triple combination Therapy: 71.70%, P-
value=0.051). The REACH trial found no
significant differences in disease activity,
radiographic progression, or functional ability
between three treatment groups: one receiving
MTX monotherapy, one receiving MTX in
combination with other csDMARDs
(sulfasalazine and hydroxych-loroquine), and
one receiving oral or IM glucocorticoids.” This
finding is in line with the results of this study,
showing higher efficacy of triple combination
therapy. Similar findings were reported by a local
study from Karachi in which Both combinations
of MTX & SSZ and MTX & HCQ were equally
effective, but the combination of MTX & HCQ
was superior in terms of tolerability than the
combination of MTX and S5Z."

The Swefot trial conducted by Van Vollenhoven
R et al., examined the efficacy of sulfasalazine
and hydroxychloroquine as adjunct therapy in
patients with early rheumatoid arthritis (RA)
who did not respond to methotrexate (MTX)
alone. The results indicated that 25% of the
patients obtained a favorable response based on
the European League Against Rheumatism
(EULAR) criteria after 12 months of treatment.”

In a randomized controlled experiment
conducted by Johan A Karlsson, it was shown
that the addition of infliximab (IFX) or
sulfasalazine plus hydroxychloroquine
(SSZ+HCQ) to methotrexate (MTX) in patients
with active early rheumatoid arthritis (RA) did
not provide statistically significant differences in
terms of utility or quality-adjusted life year
(QALY) gain over a period of 21 months.”
Contrary to the results of this study showing the
higher efficacy with triple combination fewer
studies have reported no significant difference
in efficacy of triple therapy and methotrexate
monotherapy. The findings of the CareRA study
indicate that the addition of additional
conventional synthetic disease-modifying
antirheumatic drugs (csDMARDs) to
methotrexate (MTX) did not demonstrate
superiority over MTX alone in patients with early
rheumatoid arthritis (RA) who had predictors of
aggressive illness. It is worth noting that both
treatment arms in the experiment were
accompanied by glucocorticoids. The user did
not provide any text to rewrite. Furthermore,
current randomized controlled trials (RCTs), as
assessed by Chatzidionysiou et al. align with
these findings, indicating that the combination
of conventional synthetic disease-modifying
antirheumatic drugs (csDMARDs) does not
exhibit superior efficacy compared to
methotrexate (MTX) alone.™

The 2016 revision of the European League
Against Rheumatism (EULAR) guidelines for the
treatment of rheumatoid arthritis (RA) indicated
that the inclusion of glucocorticoids (GCs) in
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combination with conventional synthetic
disease-modifying antirheumatic drugs
(csDMARDs) may provide potential advantages.
However, it is crucial to carefully consider the
potential risks associated with GC therapy in
order to maintain a balanced approach to
treatment. In the circumstances characterized
by stringent control measures, it has been seen
that monotherapy with MTX is not inferior in
terms of efficacy when compared to the use of
combination csDMARDs. To be sure, MTX on its
own is linked to better tolerability, which is
worth noting.” Based on the current guidelines,
it is advised that methotrexate (MTX) and/or
other conventional synthetic disease-modifying
antirheumatic medications (csDMARDs) be
utilized as the initial treatment strategy for
patients diagnosed with rheumatoid arthritis
(RA). Combining csDMARDs with either biologic
DMARDs (bDMARDs) or targeted synthetic
DMARDs (tsDMARDs) should be explored in the
case of an unsatisfactory response to first-line
therapy.”

However, it is generally accepted that a sizable
percentage of patients in the rheumatic clinical
environment utilize bDMARDs as monotherapy.
This finding, which might be due to several
reasons, points to the necessity for a mono-
therapy strategy in the treatment of rheumatoid
arthritis (RA). Given the difficulties in tolerability
and the adverse effects associated with
methotrexate (MTX), the possibility of
intolerance to this medicine should be
evaluated. In addition, research shows that
many patients do not consistently take their
methotrexate (MTX) as prescribed. Rheumatoid
arthritis (RA) is a chronic condition that requires
long-term treatment interventions. Thus, it's
crucial that patients take their medication
exactly as directed. Poor adherence to
medication schedules has been linked to
potentially disastrous clinical results, and this
link has been well established.” Intensive
medication therapy initiated with the hope of
achieving complete remission or a substantial
decrease in symptoms and clinical indicators is
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the ultimate objective of RA care.”” But many
people with RA still don't get relief from the
drugs now available. More research and
development of new medications and an
increased emphasis on individualized therapy
are required to bring the condition under
complete control.”®”

Conclusion

Results of this study demonstrate that
combination triple therapy is more effective
compared to monotherapy of methotrexate for
treating patients of rheumatoid arthritis.
Acknowledgment: None

Conflict of Interest: The authors declare no conflict
of interest

Grant Support and Financial Disclosure: None

REFERENCES

1. BullockJ, Rizvi SA, Saleh AM, Ahmed SS, Do DP, Ansari
RA, et al. Rheumatoid arthritis: a brief overview of the
treatment. Medical Principles and Practice. 2019; 27:
501-7.doi: 10.1159/000493390

2. Jain S,Dhir V, Aggarwal A, Gupta R, Leishangthem B,
Naidu S, et al. Comparison of two dose escalation
strategies of methotrexate in active rheumatoid
arthritis: a multicentre, parallel group, randomised
controlled trial. Annals of the Rheumatic Diseases.
2021; 80: 1376-84. doi: 10.1136/annrheumdis-2021-
220512

3. Hazlewood GS, Pardo JP, Barnabe C, Schieir O, Barber
CE, Proulx L, et al. Canadian Rheumatology
Association living guidelines for the pharmacological
management of rheumatoid arthritis with disease-
modifying antirheumatic drugs. The Journal of
Rheumatology. 2022; 49: 1092-9. doi:10.389/jrheum
.220209

4. Faris PM, Sreejith K, Athulnadh B, Thasneem KM,
Neena CC, Maniyan N. A Review on Comparison of
Effectiveness and Safety of Disease Modifying Anti-
Rheumatoid Drugs Used in Patients with Rheumatoid
Arthritis. Journal of Drug Delivery and Therapeutics.
2020;10:207-12.doi: 10.22270/jddt.v10i6.4535

5. Katchamart W, Trudeau J, Phumethum V, Bombardier
C. Efficacy and toxicity of methotrexate (MTX)
monotherapy versus MTX combination therapy with
non-biological disease-modifying antirheumatic
drugs in rheumatoid arthritis: a systematic review
and meta-analysis. Annals of the rheumatic diseases.
2009; 68:1105-12. doi: 10.1136/ard.2008.099861

6. GuskilsS,Jirgens G, Pedder H, Levinsen NK, Andersen



Life & Science 2025 Vol. 6, No. 1

10.

11.

12.

13.

14.

SE, Welton NJ, et al. Monotreatment with
Conventional Antirheumatic Drugs or Glucocort-
icoids in Rheumatoid Arthritis: A Network Meta-
Analysis. JAMA network open. 2023; 6: €2335950.
doi:10.1001/jamanetworkopen. 2023.35950
SmolenJS, Landewé RBM, Bijlsma JWJ, Burmester GR,
Dougados M, Kerschbaumer A, et al. EULAR
recommendations for the management of
rheumatoid arthritis with synthetic and biological
disease-modifying antirheumatic drugs: 2019
update. Annals of the Rheumatic Diseases. 2020; 79:
685-99. doi: 10.1136/annrheumdis-2019-216655
Arayssi T, Harfouche M, Darzi A, Al Emadi SA. Alnagbi
K, Badsha H, et al. Recommendations for the
management of rheumatoid arthritis in the Eastern
Mediterranean region: an adolopment of the 2015
American College of Rheumatology guidelines.
Clinical Rheumatology. 2018; 37: 2947-59. doi:
10.1007/s10067-018-4245-5

Smolen JS, Landewé RB, Bijlsma JW, Burmester GR,
Dougados M, Kerschbaumer A, et al. EULAR
recommendations for the management of
rheumatoid arthritis with synthetic and biological
disease-modifying antirheumatic drugs: 2019
update. Annals of The Rheumatic Diseases. 2020; 79:
685-99. doi: 10.1136/annrheumdis-2019-216655
Doria A, Zavaglia D. Monotherapy is a relevant option
inrheumatoid arthritis treatment: a literature review.
Clinical and Experimental Rheumatology. 2019; 37:
862-71.

Mazouyeés A, Clay M, Bernard AC, Gaudin P, Baillet A.
Efficacy of triple association methotrexate,
sulfasalazine and hydroxychloroquine in early
treatment of rheumatoid arthritis with insufficient
response to methotrexate: Meta-analysis of
randomized controlled trials. Joint Bone Spine. 2017;
84:563-70.doi: 10.1016/j.jbspin.2016.10.010

Fagerli KM, Kearsley-Fleet L, Watson KD, Packham J,
Symmons DP, Hyrich KL, et al. Long-term persistence
of TNF-inhibitor treatment in patients with psoriatic
arthritis. Data from the British Society for
Rheumatology Biologics Register. RMD open. 2018; 4:
€000596. doi: 10.1136/rmdopen-2017-000596
O'Dell JR, Haire CE, Erikson N, Drymalski W, Palmer W,
Eckhoff PJ, et al. Treatment of rheumatoid arthritis
with methotrexate alone, sulfasalazine and
hydroxychloroquine, or a combination of all three
medications. New England Journal of Medicine. 1996;
334:1287-91.d0i:10.1056/NEJM19960 5163342002
Migliore A, Bizzi E, Massafra U, Vacca F, Martin LM,
Ferlito C, et al. A new chance to maintain remission
induced by anti-TNF agents in rheumatoid arthritis
patients: CYnAR study Il of a 12-month follow-up.

15.

16.

17.

18.

19.

20.

21.

22.

Triple DMARDS Therapy in Patients of Rheumatoid Arthritis

International Journal of Immunopathology and
Pharmacology. 2011; 24: 167-74. d0i:10.1177/03946
3201102400119

Kumar VP, Prasanna V, Shanmugasundaram P. A
Prospective Study on Comparing the efficacy of
Combination Therapy and Monotherapy of DMARDs
in Patients with Rheumatoid Arthritis. Research
Journal of Pharmacy and Technology. 2018; 11: 4497-
501.doi: 10.5958/0974-360X.2018.00823.5
Hambardzumyan K, Bolce RJ, Wallman JK, Van
Vollenhoven RF, Saevarsdottir S. Serum biomarkers
for prediction of response to methotrexate
monotherapy in early rheumatoid arthritis: results
from the SWEFOT trial. The Journal of rheumatology.
2019; 46:555-63. doi: 10.3899/jrheum.180537
Prasad P, Verma S, Surbhi, Ganguly NK, Chaturvedi V,
Mittal SA. Rheumatoid arthritis: advances in
treatment strategies. Molecular and Cellular
Biochemistry. 2023; 478: 69-88. doi: 10.1007
/s11010-022-04492-3

MuR, LiC, Li X, KeY,Zhao L, ChenL, et al. Effectiveness
and safety of iguratimod treatment in patients with
active rheumatoid arthritis in Chinese: A nationwide,
prospective real-world study. The Lancet regional
health Western Pacific. 2021; 10: 100128-. doi:
10.1016/j.lanwpc.2021.100128

Bukhari QUA, Mirza KM, Dar MH, Abbas A, Faisal H,
Hassan F. Effects of Combination Therapy of
Methotrexate with Sulfasalazine and Hydroxych-
loroquine: Comparative Clinical Trial. Journal of
Pharmaceutical Research International. 2021; 33: 8-
15.d0i:10.9734/jpri/2021/v 33i36A31922

Hua L, Du H, Ying M, Wu H, Fan J, Shi X. Efficacy and
safety of low-dose glucocorticoids combined with
methotrexate and hydroxychloroquine in the
treatment of early rheumatoid arthritis: A single-
center, randomized, double-blind clinical trial.
Medicine (Baltimore). 2020; 99: e20824. doi:
10.1097/MD.0000000000020824

De Jong P, Hazes J, Han H, Huisman M, van Zeben D,
Van Der Lubbe P, et al. Randomised comparison of
initial triple DMARD therapy with methotrexate
monotherapy in combination with low-dose
glucocorticoid bridging therapy; 1-year data of the
tREACH trial. Annals of The Rheumatic Diseases.
2014; 73: 1331-9. doi: 10.1136/annrheumdis-2013-
204788

Van Vollenhoven R, Ernestam S, Geborek P, Petersson
|, Coster L, Waltbrand E, et al. Addition of infliximab
compared with addition of sulfasalazine and
hydroxychloroquine to methotrexate in patients with
early rheumatoid arthritis (Swefot trial): 1-year
results of a randomised trial. The Lancet. 2009; 374:

8



Life & Science 2025 Vol. 6, No. 1

23.

24.

459-66.doi: 10.1016/50140-6736(09)60944-2
Karlsson JA, Neovius M, Nilsson JA, Petersson IF, Bratt
J, van Vollenhoven RF, et al. Addition of infliximab
compared with addition of sulfasalazine and
hydroxychloroquine to methotrexate in early
rheumatoid arthritis: 2-year quality-of-life results of
the randomised, controlled, SWEFOT trial. Annals of
the rheumatic diseases. 2013; 72: 1927-33. doi:
10.1136/annrheumdis-2012-202062

Verschueren P, De Cock D, Corluy L, Joos R, Lange-
naken C, Taelman V, et al. Methotrexate in
combination with other DMARDs is not superior to
methotrexate alone for remission induction with
moderate-to-high-dose glucocorticoid bridging in
early rheumatoid arthritis after 16 weeks of
treatment: The CareRA trial. Annals of the rheumatic
diseases. 2015; 74: 27-34. doi:10.1136/annrhe
umdis-2014-205489

25.

26.

27.

Triple DMARDS Therapy in Patients of Rheumatoid Arthritis

Chatzidionysiou K, Emamikia S, Nam J, Ramiro S,
Smolen J, van der Heijde D, et al. Efficacy of
glucocorticoids, conventional and targeted synthetic
disease-modifying antirheumatic drugs: a systematic
literature review informing the 2016 update of the
EULAR recommendations for the management of
rheumatoid arthritis. Annals of The Rheumatic
Diseases. 2017; 76: 1102-7. doi:10.1136/annrhe
umdis-2016-210711

Kéhler BM, Ginther J, Kaudewitz D, Lorenz HM.
Current therapeutic options in the treatment of
rheumatoid arthritis. Journal of clinical medicine.
2019; 8:938.doi: 10.3390/jcm8070938

Radu AF, Bungau SG. Management of Rheumatoid
Arthritis: An Overview. Cells. 2021; 10: 2857. doi:
10.3390/cells10112857

manuscript writing and proofreading

and proofreading

Authors Contribution
Bl: Idea conception, data collection, manuscript writing and proofreading
AF: Study designing, data analysis, results and interpretation
AM: Idea conception, study designing, data analysis, results and interpretation,

WA: Study designing, data analysis, results and interpretation, manuscript writing

ZH: Data collection, data analysis, results and interpretation




