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ABSTRACT  
Objective: To compare the safety and effectiveness of monotherapy as well as combination therapy with disease modifying anti rheumatoid 
drugs (DMARDs) in rheumatoid arthritis patients. 

Data sources: Study works limited to the English language and more concentrated to adults by using Google Scholar, PubMed and The 
Cochrane library. 

Summary: Some head to head trial works, retrospective studies and prospective cohort studies were used to compare the safety and 
effectiveness of the therapy. Here we go through the comparison in between each disease modifying anti rheumatoid drug (DMARD) 
monotherapy, combination with monotherapy and also combination with combination therapy.  

Conclusion: Among the synthetic DMARDs monotherapy, methotrexate would be the preferred DMARD. Biological DMARDs have more efficacy 
than synthetic agents and have comparable safety profile. Rituximab would be the preferred agent among the bDMARDs. Since synthetic agents 
are more economical as compared to biologicals, hence these are preferred over biological agents. Combinations of biological DMARDs with 
methotrexate have improved efficacy and safety than methotrexate monotherapy. Combination of biological DMARDs have no advantage over 
biological monotherapy, there was an increased safety risk and no therapeutic benefit. Combination of biological DMARDs with methotrexate 
have better efficacy than monotherapy with either bDMARDs or methotrexate alone. A triple combination therapy of synthetic DMARDs 
(methotrexate, sulfasalazine and hydroxychloroquine) had better safety, effectiveness and high tolerability than double combination therapy or 
monotherapy.  
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Introduction 

Rheumatoid arthritis is an autoimmune disease that 
characterized by the symmetrical inflammation of the 
peripheral joints and other extra articular regions. Actual 
cause of rheumatoid arthritis is unknown. it is facilitated by 
some factors like genetic factors, environmental factors and 
immunological factors.1 RA is a progressive inflammatory 
joint disorder, in which patients may experience alternating 
episodes of joint stiffness, levels of pain and swelling. A 
better treatment option will facilitates the improvements in 
the quality of life and to prevent the progression of the 
disease. Treatment should be started as earlier as possible 
which helps to improve the quality of life mainly by control 

of structural damage, reducing the symptoms, improvements 
in the functional status, and social participation.2 

Disease modifying anti rheumatoid drugs (DMARDs), Non-
steroidal anti-inflammatory drugs (NSAIDs) and 
corticosteroids are the class of drugs used in rheumatoid 
arthritis. Since DMARDs are not able to give complete 
remission if the disease was too old, hence they are used to 
control the disease progression.  It is better to start the 
DMARD therapy as earlier as possible after the diagnosis. 
Treatment outcomes will be better when the DMARDs are 
started within three months of diagnosis. Cumulative toxicity 
and frequent adverse events are the important problems of 
the drug treatment.3 

http://jddtonline.info/
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A better therapeutic strategy have better outcome that can 
be observed by the absence of, the symptoms of active 
inflammatory joint pain, fatigue, morning stiffness, synovitis 
and erythrocyte sedimentation rate or C-reactive protein 
(CRP) level etc.4 continuous use of DMARDs are meant for 
the treatment of RA to control the disease progression. Most 
of the DMARDs are having delayed action. The sudden onset 
of pain or severe pain and joint discomfort etc are managed 
by the help of NSAIDs, but which was not preferred due to 
the serious side effects like gastro intestinal complications or 
other intolerance.5 In such cases low dose    corticosteroids 
are preferred.6 

The safety can be measured through the patient reported 
outcomes. The functional status is determined by 
questionnaires such as health assessment questionnaire 
(HAQ), health assessment questionnaire disability index 
(HAQ-DI), multi-dimensional health assessment 
questionnaire (MDHAQ) and shortform 36 (SF36). The pain 
severity can be measured by the use of rheumatoid arthritis 
pain scale (RAPS) questionnaire.7 

Comparative effectiveness and adverse events 

We found some data from the literatures to compare the 
safety and effectiveness of discrete drugs and also from the 
combinations. Disease activity score (DAS), physician global 
assessment, patient global assessment, number of swollen 
joints and number of tender joints, erythrocyte 
sedimentation rate (ESR), C-reactive protein (CRP), 
rheumatoid factor (RF) etc are used to measure clinical 
improvements. Also measures the radiographic progression 
of the disease. The Quality of life is measured by the use of 
HAQ, SF-36 or RAPS etc. 

I. Comparison of Monotherapy 

(a) Synthetic/nonbiological DMARDs 

Methotrexate vs Leflunomide: 

Methotrexate showed better improvements in patient global 
assessment, physician global assessment number of swollen 
joints, number of tender joints, erythrocyte sedimentation 
rate and C-reactive protein level than patients who treated 
with leflunomide. Patients receiving MTX showed less 
improvement in HRQOL as compared to leflunomide. 
Radiographic outcome of the disease by both these agents 
were similar upto two years. After two years, progression of 
the disease was well controlled in patients under 
methotrexate therapy. Alopecia, skin rash, tendency to 
vomiting, diarrhoea and increased level liver enzymes etc 
were more commonly reported adverse events on both 
methotrexate and leflunomide monotherapy.  A two years 
study showed that 21 patients withdrawn methotrexate and 
8 patients withdrawn leflunomide due to elevated plasma 
liver enzyme.8 Diarrhea,  allergic or sensitive reactions 
mostly like pruritus and skin rash were more commonly 
reported with leflunomide monotherapy, whereas 
pneumonia and bronchitis were more commonly reported 
with methotrexate monotherapy.9 

Leflunomide vs sulfasalazine: 

Leflunomide showed better results in functional status in 
ACR 20, ACR 50 and HRQOL than sulfasalazine, but the 
radiographic outcomes were similar. Leflunomide was well 
tolerated than sulfasalazine. There was no longterm safety 
issues in the treatment of rheumatoid arthritis who on 
continuous treatment with leflunomide over two years.10 The 
beneficial effects of sulfasalzine was only to a shorter period, 
gastro-intenstinal adverse effects are the main reason for the 
treatment withdrawal.11 

Methotrexate vs sulfasalazine: 

Patients treated with sulfasalazine were periodically become 
RF negative. They have faster in their action, but the 
beneficial effect was only extended to a shorter period of 
time during the entire treatment, later the effectiveness was 
reduced. Adherence rate was better in case of MTX rather 
than sulfasalazine. SSZ was less effective when compared 
with methotrexate. 12 Stomach upset, loss of appetite, 
headache, tiredness etc are the commonly reported adverse 
effects of sulfasalazine therapy.11 

Methotrexate was well tolerated. Studies showed that it has 
better safety and efficacy in rheumatoid arthritis patients. 
Especially, it reduces symptoms of the disease, patient 
disability and shows improvements in the structural 
damages and physical functioning of the patients than other 
synthetic DMARDs. Leflunomide and methotrexate shows 
similar effectiveness. Sulfasalazine and injectable gold 
monotherapy also reduces symptoms of the disease and 
shows improvements in structural as well as functional 
activity. Tacrolimus, ciclosporin, hydroxy-chloroquine and 
minocyclin monotherapy have activity to reduce swollen 
joint count. Auranofin and D-Penicillamine does not shows 
significant changes in the disease progression. The use of 
azathioprine and cyclophosphamide was less effective, 
although there is an increased risk of serious infections and 
cancer.13 

(b) Biological DMARDs 

Etanercept vs infliximab: 

After the diagnosis, during the first few months of etanercept 
therapy have better response but on the continuous therapy 
the beneficial effect was reduces gradually. Patients were 
more adhered towards etanercept therapy. The rate of 
serious infections were comparable in both etanercept and 
infliximab monotherapy. According to United States FDA 
reports infliximab showed increased risk of granulomatous 
infection as compared to etanercept.14 In another study the 
patient noncompliance or withdrawal rates were higher for 
infliximab compared with etanercept, the noncompliance 
was arised due to some safety related issues of the drugs.15 

Studies showed that there were no significant differences 
within the class of anti-TNF agents that includes etanercept, 
adalimumab, golimumab and infliximab etc in their efficacy 
by comparing the ACR 20 and ACR 50 response etc.16 In a 
meta-analysis by considering the ACR50 response there was 
no significant difference in between rituximab, tocilizumab, 
golimumab and abatacept.17 

Injection site reactions were mostly reported in patients who 
under continuous treatment with anakinra. The risk was 
lesser in case of adalimumab. Anakinra has lesser efficacy 
among the anti-TNF drugs. Anakinra showed lesser response 
towards ACR 20 and ACR 50 etc. Etanercept was safer than 
adalimumab, anakinra and infliximab. The adherence rate 
towards anakinra treatment was less as compared to 
etanercept or infliximab due to the safety issues.18 

Randomized clinical studies showed that rituximab and 
abatacept are more effective thanother DMARDs which are 
inadequate to control the disease. Abatacept and rituximab 
shows similarity in their effectiveness. The studies suggested 
that rituximab have better efficacy and safety over 
adalimumab, etanercept and infliximab. A prospective 
observational study supported that, a beneficial effect will be 
obtained by the addition of an anti-tumor necrotic factor 
agent to the RA patients in which they had experienced an 
adequate action with a prior anti-tumor necrotic factor 
agent.19 



Faris et al                                                                                                                         Journal of Drug Delivery & Therapeutics. 2020; 10(6):207-212 

ISSN: 2250-1177                                                                                        [209]                                                                                    CODEN (USA): JDDTAO 

New biological agents: 

Rituximab  

It is amonoclonal antibody having action on B cells. It has 
specific action towards B cell CD20 antigen by variety of 
mechanisms. It was previously used in the treatment of 
hodgkins lymphoma, now a day it is used in the case of RA 
patients, those which Anti-TNf agents are totally failed. 
Rituximab reduce the level of rheumatoid factor but the 
mechanism was still unknown. In a six months phase II trial, 
use of rituximab along with methotrexate therapy in RA 
patients with positive rheumatoid factor having better 
efficacy than methotrexate monotherapy. Infusion reactions 
are the most commonly reported adverse effect with 
rituximab. Symptoms include chills, fever, angioedema, 
throat irritation, cough, bronchospasm, hypo/ hypertension 
and skin rashes etc. Multifocal leuco-encephalopathy in 
association with systemic lupus erythomatosus was reported 
by USFDA in rheumatoid arthritis patients who are under the 
rituximab therapy. Chronic use of rituximab results 
sustained IgM deficiency.20,22 

Abatacept 

It is a modified antibody composed of FC region of IgG1 
immunoglobulin fused with extracellular domain of CTLA4. 
The resultant molecule has better affinity towards CD28. It is 
used to treat rheumatoid arthritis as a secondline agent and 
the likelihood autoimmune diseases. Abatacept interfere 
with T cell activation by competes with CD28 for binding of 
CD80 and CD86. Abatacept and infliximab having similar in 
efficacy while abatacept has lower side effects as compared 
to infliximab. Increased frequency of infections, include 
serious infections. Serious infections were mostly reported 
in combination with etanercept even the efficacy was same. 
Addition of Abatacept to anti TNF agents like adalimumab, 
infliximab, etanercept and anakinra (IL-1 antagonist) 
doesnot have additional efficacy, however a four times 
enhanced infection rate was reported.21,22 

Tocilizumab 

Monotherapy with 2mg/kg (low dose) Tocilizumab is 
useless, better result was obtained by the use of 8mg/kg 
dose. Enhanced efficacy was reported when tocilizumab 
combined with methotrexate. DAS28 response rate was 
improved with respect to dose. Tender joint counts, number 
of swollen joints, health assessment questionnaire, health 
assessment questionnaire with disability index etc are 
improved. Clinical adverse events include headache, skin 
eruptions, stomatitits, and fever. Serious anaphylactic 
reactions or hypersensitivity reactions are more common in 
patients receiving low dose of tocilizumab monotherapy 
(2mg/kg). Mild anaphylactic reactions were reported in 
4mg/kg tocilizumab monotherapy and 2mg/kg tocilizumab 
with MTX combination therapy. Less than 8% of patients in 
which serious infections were reported whom under the 
tocilizumab monotherapy. It also alters some laboratory 
values like neutropenia. It affects the liver function by 
elevated enzymes and also alters the lipid profile. 
Tocilizumab therapy increased cholesterol and triglyceride 
level.22 

(c) Synthetic agent vs biological agent: 

Patients on biological DMARDs having increased risk 
towards serious infections like tuberculosis and may have 
increased risk of melanoma than the patients with synthetic 
DMARDs.23 Anti tumor necrotic factor agents having better 
safety and efficacy especially in long established cases of 
active rheumatoid arthritis. Anti TNF agents are well 
tolerated over methotrexate. When compared with 

methotrexate, the therapeutic response by anti tumor 
necrotic factor agent is unaffected by the preceeding DMARD 
history.24 

Methotrexate vs adalimumab or etanercept 

Head to head comparison studies showed that when 
comparing with methotrexate, etanercept have better 
efficacy and it shows better improvements in the symptoms 
of rheumatoid arthritis except in radiographic progression. 
Etanercept have good tolerability and with an enhanced 
adherence rate over methotrexate. When compared with 
methotrexate, both these agents (etanercept and 
adalimumab) have better control for the prevention of 
structural damage, it reduces the chances of bony erosions 
and offer better quality of life.25 

Methotrexate vs tocilizumab 

Tocilizumab shows statistically superior clinical efficacy over 
methotrexate in early rheumatoid arthritis. Tocilizumab has 
an effect to anemia correction, commonly linked with 
rheumatoid arthritis which effect was not seen with 
methotrexate. Tocilizumab shows rapid improvements in 
CRP, ESRand inhibit the progression of joint damage. 
Incidence of adverse events are comparable in both, 
increased total cholesterol, LDL and HDL level were seen in 
patients under tocilizumab therapy.26 

II. Combination therapy vs monotherapy 

(a) Combination of synthetic DMARDs vs methotrexate: 

Combination of synthetic DMARD with methotrexate shows 
clinically better advantage over monotherapy with 
methotrexate. Studies showed a better efficacy by the 
reduction of joint stiffness, pain, swollen joints and 
improvement in cognitive functions. 

Leflunomide with methotrexate vs methotrexate 

Here the combination therapy is a cost effective method. This 
combination had better therapeutic potential and it was well 
tolerated, but there was an increased opportunity to 
intolerable gastro-intestinal side effects, hypertension, 
pancytopenia, infections and hepatotoxicity.27 The only 
serious adverse event reported was asymptomatic elevation 
of the plasma liver transaminase enzyme.28 

Cyclosporine with methotrexate vs methotrexate 

Combination therapy is better to MTX monotherapy to 
improve clinical disease activity and slowing radiographic 
progression of the disease, without any serious adverse 
effects.29 

Sulfasalazine with methotrexate vs methotrexate 

Sulfasalazine with methotrexate combination was proved 
effective over methotrexate monotherapy. It was also better 
than the sulfasalazine monotherapy too. There was an 
increase in toxicity profile especially in the antifolate 
activity.30 

Gold compound with methotrexate vs methotrexate 

The addition of parentral gold preparation to methotrexate 
had significant advantage in reducing disease activity in 
patients with long established cases of rheumatoid arthritis. 
There was no additional risk of toxicity.31 

Hydroxychloroquine with methotrexate vs methotrexate 

The hepatotoxicity of methotrexate decreasing with the help 
of HCQ by enhancing the size as well as increasing the 
number of lysosomes within the lysosomal membrane.32 
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(b) Combination of bDMARDs with methotrexate vs 
methotrexate: 

Etanercept with methotrexate vs methotrexate 

Combination of etanercept with MTX have better safety and 
efficacy than monotherapy with methotrexate significantly in 
patients having adult onset RA.33 The combination was safe 
and well tolerated.34 

Adalimumab with methotrexate vs methotrexate 

Adalimumab and the methotrexate combination showed 
improvements with longstanding RA, there are no safety 
issues. Adalimumab with leflunomide combination was less 
effective as compared with MTX combination.35 

Infliximab with methotrexate vs methotrexate 

Addition of infliximab to methotrexate therapy showed 
better activity. It reduces the joint stiffness, pain and other 
functional difficulties. It was well tolerated. Quality of life 
was better with the combination.36 

Anakinra with methotrexate vs Methotrexate 

The addition of anakinra to methotrexate therapy was safer. 
It has significantly better tolerance. Studies showed that the 
combination have better therapeutic benefit over 
monotherapy with methotrexate.37 

(c) Combination of biological DMARDs vs 
monotherapy: 

Etanercept with Anakinra vs etanercept 

Combined use of etanercept with anakinra had no significant 
therapeutic benefit. Thus it is not recommended as 
combination for the treatment of rheumatoid arthritis due to 
its extensive risk over benefits.38 

(d) Combination of biological DMARD with MTX vs 
biological DMARD: 

Etanercept with methotrexate vs etanercept 

Combined use of MTX with etanercept in RF positive 
rheumatoid arthritis patients had shown better efficacy and 
safety than etanercept alone.39 etanercept monotherapy have 
adequate safety and efficacy even though the combination 
have improved activity especially in the case of juvenile 
idiopathic arthritis. Patient satisfaction and adherence rate 
was comparable in both these groups.40 

Adalimumab with methotrexate vs adalimumab 

Patients with early, aggressive RA, combination of 
adalimumab with methotrexate had superior efficacy than 
adalimumab alone in controlling of the disease. Combined 
therapy have better efficacy to inhibit the progression of 
radiographic changes or structural damage and also have 
better improvements in physical or cognitive functions as 
compared to monotherapy with either adalimumab alone or 
methotrexate alone.41 

(e) Combination of biological DMARD with DMARD 
other than MTX vs biological DMARD: 

Etanercept with sulfasalazine vs etanercept 

Studies showed that, there was a rapid response is given by 
the combined use of etanercept with sulfasalazine therapy, 
The treatment outcome was better in the case of 
combination therapy when compared with monotherapy of 
both.41 Headache, nausea and asthenia were more commonly 
reported in the case of combination rather than etanercept 
alone. Infection rate and injection site reactions are more 
common with etanercept monotherapy.42 

III. Combination therapy vs combination therapy 

Combination therapy with methotrexate, sulfasalazine and 
hydroxychloroquine showed better effectiveness than the 
combination of sulfasalazine with hydroxychloroquine, there 
was no increase in toxicity profile.43 These three item 
combined therapy (methotrexate, hydroxyl chloroquine and 
sulfasalazine) also showed superior efficacy and 
comparatively well tolerability than the combination of 
methotrexate and sulfasalzine and also to methotrexate with 
hydroxychloroquine combination.44 

Conclusion 

Among the synthetic disease modifying antirheumatoid 
drugs monotherapy, methotrexate has a much stronger 
potential for suppressing the development of erosions which 
would support that, it is being the preferred DMARD. 
Biological DMARDs have more efficacy than synthetic agents 
and have comparable safety profile. Rituximab would be a 
better agent among the biologicals which have better safety 
and well efficacy. Since synthetic agents are more economical 
as compared to biologicals, hence these are preferred over 
biological agents. Combinations of biological DMARDs with 
methotrexate have improved efficacy and safety than 
methotrexate monotherapy. Combination of biological 
DMARDs have no advantage over biological monotherapy, 
there was an increased safety risk and no therapeutic 
benefit. Combination of biological DMARDs with 
methotrexate have better efficacy than monotherapy with 
either bDMARDs or methotrexate alone. A triple combination 
therapy of synthetic DMARDs (methotrexate, sulfasalazine 
and hydroxychloroquine) had better safety, effectiveness and 
high tolerability than double combination therapy or 
monotherapy.  
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