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Abstract
Rheumatoid arthritis (RA) is a condition that affects mobility and the quality of life of the patient by affecting small
and large joints and other organs. Its etiology is unknown, and its main characteristic is bone erosion and synovial
inflammation. The conventional treatments involve the use of corticosteroids, immunosuppressants and antiinflammatory drugs. A very effective new therapeutic option is the biological therapy with monoclonal antibodies. The
monoclonal antibody therapy is highly specific but also with side effects. The present work details the application of
biological therapies based on monoclonal antibodies for the treatment of RA patients. In this sense, cytokine-drive
monoclonal antibodies may control or inhibit the immune response in RA. This therapeutic possibility has as a response
the reduction of structural and joint damage.
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Introduction
Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory disease that has a high destructive potential throughout
its progression. The disease evolution generates significant social and economic costs.

1–3

This is a multifactorial and

systemic disease of unknown etiology, which can mainly affect the joints, evolving with joint destruction and deformity,
often becoming incapacitating. 4,5
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The most common clinical manifestation of rheumatoid arthritis is pain and diffuse and symmetrical joint edema, with
preferential involvement of small peripheral joints and with stiffness surges of variable duration. The onset of the disease
is usually insidious, occurring in approximately a few weeks. Sometimes there is a time interval between the onset of
symptoms until systemic arthritis is characterized, which arises with the progression of the disease. Conventional
corticosteroid and immunosuppressive therapies are the first line of treatment for patients, and these drugs can have
several adverse effects, including alterations in the body development, immunosuppression, and recurrent infections.
However, with continual use these drugs may lose their clinical efficacy. 1,2,6–9
It is estimated that RA affects 2 million people in Brazil. Once a patient is diagnosed with the disease, treatment with
conventional drugs such as methotrexate, an immunomodulator and a first-line drug, is followed by immunosuppressants
and corticosteroids, but these drugs have many side effects. Some patient can present high number of infections,
gastrointestinal alterations, anemias, dermatitis among others. 1,2,10
The biological therapy is a new therapeutic option since monoclonal antibodies can block proinflammatory cytokines by
inhibiting its response. Researches showed greater efficacy and less adverse effects of this treatment compared to
conventional, highlighting the efficacy of this therapy in patients with Rheumatoid Arthritis. 11–13
The objective of the research was to present a review of the literature presenting the treatment with monoclonal antibodies
as a therapeutic option for patients with rheumatoid arthritis.

Methods
The present review was conducted by a bibliographical survey of studies published in scientific articles and journals, both
national and international, available on the subject in the PubMed and Scielo indexes, using the descriptors: rheumatoid
arthritis, biological therapy and monoclonal antibodies. which located 143 articles. A total of 104 studies related to the
following exclusion criteria were excluded: studies with conventional drugs, diagnostic, related diseases. The timeline
for inclusion of articles was from 2010 to 2018.

Development
Rheumatoid arthritis has an unknown etiology and is characterized by several symptoms such as: symmetrical peripheral
polyarthritis, which can lead to deformity and joint destruction, due to erosion of the bone and cartilage. It affects more
women than men, and its incidence increases with age. It usually affects large and small joints in association with various
manifestations, such as morning stiffness, fatigue and weight loss. When it involves other organs, the morbidity and
severity of the disease are higher, which can reduce life expectancy in five to ten years. With the progression of the
disease, patients begin to be unable to perform physical activities, routine daily and professional activities 14,15.
Radiological changes of joint structures can be observed in the first two years of the disease. After 5 to 10 years of its
onset, some of the patients’ present deterioration of functional status, progressive incapacity to work and evolution of
radiological lesions. Premature death may occur from both the disease itself and from the comorbidities. These evidences
have changed the traditional view of the prognosis of rheumatoid arthritis, proposing that a more aggressive treatment
may be more coherent with the evolution observed in the medium and long term. In this sense, new therapeutic options
have emerged and promise to revolutionize the treatment of patients with rheumatoid arthritis 2,7,10,13.

Conventional Treatments
Rheumatoid arthritis (RA) treatment includes drug and physical therapy, psychosocial support and surgical approaches.
Drug therapies include the use of non-hormonal anti-inflammatory drugs (NSAIDs), corticosteroids, synthetic and
biological disease course modifying drugs (DMARDs) and immunosuppressive drugs. Conventional treatments include
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the use of immunosuppressive drugs and the most commonly used are non-steroidal anti-inflammatory drugs,
corticosteroids, and the association of disease-modifying drugs (chloroquine/hydroxychloroquine, sulfasalazine,
methotrexate), preferably up to three months after the onset of the disease. In those patients with worse prognosis, the use
of methotrexate and immunosuppressants is recommended. 3,16,17
It is well established that patients treated with disease-modifying drugs (DMARD), even in the first weeks of illness,
evolve better than those who started treatment later. The "window of opportunity" concept emphasizes the need for the
immediate use of DMARDs, associated or not to corticosteroids, aiming at the early control of the intra-articular
inflammatory process, prevention of pannus formation and destruction of the affected joint.10,14,16,18,19 Table 1 shows some
of the drugs modifying the course of the disease, the mean time to action, the usual dose and the ways of monitoring the
disease.

Table 1. Immunosuppressive drugs and synthetic drugs modifying the course of arthritis, mean time of action, usual dose
and forms of disease monitoring10,16.
Disease-modifying

drugs

Average time

(DMARD)

to action

Methotrexate

1-3 months

Usual dose

10-30 mg/week

Monitoring

Complete blood count, liver tests,
creatinine.

Sulfasfazine

1-3 months

1-3g/day

Complete blood count, CAD hepatic
tests

Leflunomide

1-2 months

20 mg/day

Complete blood count, liver tests,
creatinine

Hydroxychloroquine sulphate

3-6 months

6mg/kg/day

Eye examination and leukogram

Chloroquine diphosphate

3-6 months

4mg/kg/day

Eye examination and leukogram

Salts of gold (aurothioglycoside or

Not available

25-50mg/week

Complete blood count, liver tests,

sodium aureotiomalate)
Immunosuppressive drugs

creatinine
Average time

Usual dose

Monitoring

to action
Azathioprine

2-3 months

1-3 mg/kg/day

Complete blood count, liver tests

Cyclophosphamide

2-4 months

2-2.5

Complete blood count, blood pressure

Cyclosporine

2-4 months

mg/kg/

day

and renal function

3-5 mg/kg/day

Blood pressure and renal function

Brazilian Rheumatology Consensus at 2012 indicates that immediately after the diagnosis, the rheumatologist must
prescribe a drug modifying the course of the disease (DMCD), being methotrexate the drug of choice. If there is no
adequate response after the use of two synthetic DMARD schemes, they should be evaluated for biological DMARDs,
with the recommendation of the use of anti-TNF agents as the initial biological therapy. Only after therapeutic failure to
a first biological DMARD, other biologicals could be used. Exceptionally, biological DMARDs may be considered earlier
16.

186

Faustino et al.

WW Med 2019 Vol: 1 Issue: 5 184-191

Methotrexate (MTX) is an immunomodulatory agent whose action consists in inhibiting the synthesis of DNA, RNA,
thymidine and proteins. The anti-inflammatory effects of MTX in RA appear to be related, at least in part, to the
modulation of adenosine metabolism and to the possible effects on tumor necrosis factor (TNF) pathways. The
immunosuppressive and toxic effects of MTX are due to inhibition of the dihydrofolate reductase, an enzyme involved
in folic acid metabolism, which avoids the reduction of the dihydrofolate to active tetrahydrofolate. The maximum
concentration occurs 1-5 hours after oral administration (VO) and 30-60 minutes intramuscular (IM) or subcutaneous
(SC) administration 3,20,21.
In some patients with indication of surgical treatment there is a synovectomy for persistent synovitis and resistant to
conservative treatment, arthrodesis, total arthroplasties, among others 15,22.

Monoclonal antibodies in rheumatoid arthritis
Currently there are seven classes of biologics available or under evaluation for the treatment of rheumatoid arthritis,
including TNF inhibitors or blocker (infliximab, adalimumab, etanercept, golimumab and certolizumab pegol); inhibitors
of Interleukin-6 (IL-6) (tocilizumab); inhibitors of Interleukin-12/23 (IL23) (ustekinumab); inhibitors of Interleukin-17
(IL-17) (secukinumab); inhibitors of B-cell (anti-CD20, rituximab); antagonists of Interleukin-1 (IL-1) receptor
(anakinra); and inhibitors of T-cell costimulation (anti-CTLA-4, abatacept).23 This review will focus only on the
monoclonal antibodies approved for treatment of rheumatoid arthritis (Table 2).
Table 2. Monoclonal antibodies approved by the FDA for therapeutic treatment for rheumatoid arthritis.16,23–27
Antibody

Route

Type

Target

Adalimumab

subcutaneous

fully human

TNF

Certolizumab pegol

subcutaneous

Fab fragment humanized

TNF

Golimumab

subcutaneous

fully human

TNF

Infliximab

intravenous

chimeric, biosimilar

TNF

Sarilumab

subcutaneous

fully human

IL6R

Tocilizumab

intravenous

humanized

IL6R

Monoclonal antibodies, as a target therapy, have high specificity with few side effects and are the focus of many
researches. 16,23–27 In the early 1980s, it was already known that in the synovial membrane of RA patients there was often
a high expression of several cytokines implicated in immune-inflammatory reactions. Therefore, at the end of the decade
and beginning of the 1990s, TNF was shown to be an ideal target for the eventual control of joint inflammation. 28,29
Anti-TNF monoclonal antibodies
Tumor necrosis factor-α (TNF-α) is a pro-inflammatory agent produced by macrophages and T cells and associated with
destruction of the joints and synovitis in RA. There are two cell surface TNF receptors (TNFRs), which mediate TNF
activity in effector cells. There are also soluble TNF receptors that act as regulators of the inflammatory response by
inhibiting TNF activity. 23,27
TNF-α blockers have been shown to be quite effective in RA patients and include infliximab, a chimeric anti-TNF
monoclonal antibody; etanercept, a soluble TNF receptor and; adalimumab, a fully humanized anti-TNF monoclonal
antibody. These TNF-α blockers, when used as monotherapy, are as effective as methotrexate in reducing disease activity,
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as well as slowing the onset of erosions. However, their efficacy is increased when they are used in combination with
methotrexate.23,27,30–32
Among TNF blockers, adalimumab is a monoclonal antibody that contains only human peptide sequences against the
TNF-α molecule. It especially neutralizes biological function of TNF-α and blocks its interaction with receptors p55 and
p75 of TNF on the cell surface. As with infliximab, adalimumab binds to soluble and membrane-bound TNF-α and may
cause lysis of TNF-α-expressing cells on its surface.29,33–35

Infliximab (IFX) is a human-murine chimeric anti-TNF

monoclonal antibody that binds with high affinity to soluble and transmembrane forms of TNFα. Since infliximab is also
composed of a murine protein, adverse effects during the infusion period are frequent, including anaphylactic reaction
12,30,32,36

In general, TNF blockers are contraindicated in pregnant or lactating women, in patients with congestive heart failure,
during active infection, and in cases of high risk for the development of infections or recurrent lung infections, as well as
in patients with congestive heart failure. patients with multiple sclerosis or current or past malignant tumors. Due to the
high prevalence of tuberculosis and reports of reactivation of tuberculosis with the use of blockers, these agents should
be used with extreme caution in patients with susceptibility or previous history of tuberculosis. The main adverse effects
related to treatment with TNF-α inhibitors are infections (mainly tuberculosis), autoimmune diseases, demyelinating
diseases, neoplasms (lymphoma) and congestive heart failure.23,30,33

Anti -IL6 receptor monoclonal antibodies
Interleukin-6 (IL-6) is a proinflammatory and immunoregulatory cytokine that helps in host defense against tissue
injuries. IL-6 is relevant in systemic inflammatory symptoms since it induces acute phase protein expression, such as
fibrinogen, hepcidin and C-reactive protein.37
Since up to one third of RA patients did not response to anti-TNF therapy, agents targeting IL-6 are promising agents in
RA treatment. Anti-IL-6 monoclonal antibodies to rheumatoid arthritis include receptor blockers such as sarilumab, which
was approved in 2017.32 Tocilizumab, an anti- IL-6 receptor monoclonal antibody, as a potent new therapeutic agent in
RA treatment specifically in failing of anti-TNF therapy.38
Sarilumab and tocilizumab can generate neutropenia, dyslipidemia, injection site reactions, and gastrointestinal
perforation. Sarilumab is an alternative to patients with RA who have not responded to prior tumor necrosis factor-α
inhibitors or synthetic DMARDs.39

Conclusions
At present, treatment of patients with rheumatoid arthritis involves the early use of disease modifying drugs (MMCD)
that prevent damage and preserve joint integrity and functionality. The introduction of biological agents allowed a faster
and better treatment on the pathophysiological aspects of RA. The new agents have a rapid onset of action, sustained
response and acceptable tolerability. Numerous studies have demonstrated the clinical efficacy and safety of TNF-α and
Il-6R blockers in the control of RA signs and symptoms, with a significant contribution to the prevention and reduction
of disease progression. Some other monoclonal antibodies, such as ustekinumab or guselkumab did not presented
effective effect for the treatment of RA patients.
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