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Review Article

Advances in the Treatment of Rheumatoid Arthritis
Eisuke Tanaka１） Sei Muraoka２）＊ and Toshihiro Nanki２）
１）

Medical Student, Toho University School of Medicine, Tokyo, Japan

２）

Division of Rheumatology, Department of Internal Medicine, Toho University School of Medicine, Tokyo, Japan

ABSTRACT: Rheumatoid arthritis (RA) is characterized by synovitis, bone erosion, and cartilage destruction, which ultimately lead to joint destruction. The pyramidal plan, which aims to attenuate symptoms,
was the standard treatment for RA. However, advances in therapeutic agents mean that the maintenance of
remission is now a realistic treatment goal. Recent treatments, including methotrexate, biological diseasemodifying anti-rheumatic drugs, and Janus kinase inhibitors, achieve low disease activity and improve the
prognosis of RA; however, not all patients exhibit favorable responses. Furthermore, the economic burden
and adverse effects associated with these treatments have not yet been resolved. Therefore, the development of more effective and safer therapies is required. Advances in the treatment of RA have been discussed herein.
Toho J Med 7 (1): 1―10, 2021
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established.５） Therefore, the concept of treat to target

Introduction

(T2T), the aim of which is remission through early diagno-

Rheumatoid arthritis (RA) is a systemic inflammatory
disease that is characterized by polyarthritis. Prolonged
synovitis leads to joint destruction and decreases in the activities of daily living.１） The progression of joint destruc２）

sis and treatment, has become the standard of care.６）

History
Conventional RA treatment, called the pyramidal plan,

tion is marked in the first 2 years of RA. Therapeutic in-

had been focused on short-term relief of joint symptoms,

terventions may restore the quality of life of patients with

starting with patient education, exercise, and rest, and

early RA to that of a healthy population but not that of es-

drug therapies were initiated with nonsteroidal anti-

tablished RA with bone destruction, even if remission is

inflammatory drugs (NSAIDs), disease-modifying anti-

３）

achieved. Therefore, the early diagnosis and treatment

rheumatic drugs (DMARDs), and intraarticular injections

initiation for RA are crucial. The new classification criteria

or oral glucocorticoids (GC). After the above treatments

advocated in 2010 by the American College of Rheumatol-

were attempted, experimental treatments need to be con-

ogy/The European League Against Rheumatism (ACR/

sidered.７）Although GC exert anti-inflammatory effects and

EULAR) contribute to the early diagnosis of RA.４）Further-

inhibit bone destruction, their adverse effects, including in-

more, a strategy of intensive treatment with the defined

fections, such as pneumonia,８） and osteoporosis,９） have not

goals of achieving low disease activity (LDA), reducing

yet been resolved. Therefore, the dosage of GC adminis-

bone destruction, and restoring physical function has been

tered needs to be minimized. Regarding DMARDs, in-

＊
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Table 1

Classification of disease-modifying anti-rheumatic drugs (DMARDs)

Synthetic DMARDs (sDMARDs)

Biological DMARDs (bDMARDs)

Conventional synthetic

Targeted synthetic

Biological originator

Biosimilar

methotrexate
salazosulfapyridine
leflunomide
bucillamine
iguratimod
auranofin
sodium aurothiomalate
actarit
mizoribine
tacrolimus

tofacitinib
baricitinib
peficitinib

infliximab
adalimumab
golimumab
etanercept
certolizumab pegol
tocilizumab
sarilumab
abatacept

infliximab BS
etanercept BS

jectable gold, salazosulfapyridine, and bucillamine were

DMARDs (bsDMARDs)１３）(Table 1). Treatment recommen-

commonly used in the treatment of RA.

dations for RA involve strategies aimed at remission or

Methotrexate (MTX) is a highly effective treatment for

LDA with the administration of csDMARDs centered on

RA that was approved in the United States in 1989 and Ja-

MTX and the use of bDMARDs and JAK inhibitors for pa-

pan in 1999. It is currently the first-line anchor drug for

tients who do not respond to MTX.１４，１５）

RA. Biological DMARDs (bDMARDs) were introduced in

MTX

1998 and exerted their effects by suppressing targeted in-

MTX is a folic acid antagonist that inhibits the prolifera-

flammatory cytokines, such as tumor necrosis factor

tion of malignant cells by suppressing the synthesis of pu-

(TNF) and interleukin (IL)-6, or modulating T cell costimu-

rines and pyrimidines, and was initially introduced for the

latory molecules. Since the emergence of DMARDs, the

treatment of pediatric acute leukemia. MTX was used to

concept of T2T became the standard of care for RA.６） The

treat RA for the first time in the 1950s. MTX is a cost-

aim of T2T is remission and the prevention of radio-

effective approach and the anchor drug for RA. The effec-

graphic progression, leading to a good life expectancy. A

tiveness of MTX was confirmed by a Cochrane review of

previous study reported that the survival of RA patients

14 papers on MTX reported from 1966 to 2013. It con-

in the UK was better in 2007-2014 than in 1999-2006, and

cluded that the efficacy of 5-25 mg/week MTX was clini-

this was attributed to advances in diagnosis and treat-

cally evident and significant as a short-term treatment (12-

１０）

Moreover, a cohort with a strong therapeutic

52 weeks).１６） MTX monotherapy achieves equivalent effi-

strategy, namely, the targeting of LDA patients in the

cacy to TNF inhibitor monotherapy, and the concomitant

Netherlands, showed that intensive treatment reduced

use of bDMARDs with MTX was found to be more effec-

disease activity and functional deterioration, and the sur-

tive than MTX monotherapy.１７） The relationship between

vival of these patients was similar to that of the general

the dose and efficacy of MTX has been extensively exam-

ment.

１１）

population. Due to recent advances in therapies, orthope１２）

dic surgery is less frequently indicated for RA patients.

ined. The average dose of MTX was shown to correlate
with LDA.１８）However, when used in combination with certolizumab pegol (CZP), an anti-TNF monoclonal antibody

Treatment

(mAb), the dose-dependent inhibitory effects of MTX on

RA treatments are divided into two categories: syn-

joint damage were not observed.１９） In addition, no signifi-

thetic DMARDs (sDMARDs) and bDMARDs. sDMARDs

cant differences were noted in efficacy or anti-drug anti-

are subdivided into conventional sDMARDs (csDMARDs)

body production rates between MTX at 10 mg/week and

and targeted sDMARDs (tsDMARDs). csDMARDs are tra-

20 mg/week in combination with adalimumab (ADA), an-

ditional low-molecular-weight compounds, such as MTX,

other anti-TNF mAb; however, adverse effects were more

and Janus kinase (JAK) inhibitors are categorized as

frequent at 20 mg/week.２０） Based on these findings, the

tsDMARDs. bDMARDs are also subdivided into biological

Japanese guidelines for the use of MTX recommend a

originator

dose of 10-12 mg/week.２１）

DMARDs

( boDMARDs )

and

biosimilar
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Table 2

３

The efficacy of concomitant use of MTX with molecular-targeted therapies
DAS28 remission rate (%) at week 52

ETA (25 mg×2/week)
ADA (40 mg/2 weeks)
ABT (125 mg/week)
TCZ (8 mg/kg/4 weeks)
TOF (5 mg twice daily)

Combination with MTX

Monotherapy

35.6
43
61.3
week 24: 69.6 → week 52: 72.2
15

18.8
23
45.7
week 24: 55.0 → week 52: 70.3
11

ABT, abatacept; ADA, adalimumab; DAS, disease activity score; ETA, etanercept; MTX,
methotrexate; TCZ, tocilizumab; TOF, tofacitinib

bDMARDs

tinued ETA alone after using ETA plus MTX (45% and

TNF inhibitors

37%, respectively).２７） ETA monotherapy suppressed bone

TNF inhibitors exhibit their efficacy by neutralizing the

destruction more effectively than MTX monotherapy in

bioactivity of TNF. Five types of TNF inhibitors are cur-

high disease activity patients.１７） Additionally, the concen-

rently available in Japan and exert similar therapeutic ef-

tration of ETA in maternal cord blood after its administra-

fects, which are enhanced when used in combination with

tion was as low as 3.6%, and it was not detected in infant

MTX. MTX monotherapy reduces disease activity to a

blood 12 weeks after birth.２８） Therefore, ETA may be ad-

similar extent as TNF inhibitor monotherapy; however,

ministered during pregnancy depending on the patientʼs

TNF inhibitors prevent joint destruction even in patients

situation.

２２）

with poor clinical benefit.

The usefulness of TNF inhibi-

Infliximab (IFX)

tors for RA was demonstrated in large-scale clinical stud-

IFX is the first anti-TNF mAb used for RA patients.

ies; however, 30%-50% of patients were primary or secon-

IFX plus MTX suppressed not only disease activity but

dary failures for TNF inhibitors at long-term observa-

also joint destruction for RA patients who did not respond

tions.２３） All TNF inhibitors were similarly effective in

to MTX.２９） IFX is a chimeric anti-human TNF mAb. Hu-

MTX-naive,

inhibitor-

man anti-chimeric Ab (HACA) was produced following the

refractory cases.２４） Therefore, the individualized selection

MTX-refractory,

and

TNF

administration of IFX alone, which reduced its clinical ef-

of TNF inhibitors for each patient is recommended based

fects; however, the concomitant use of MTX inhibited

on the characteristics of each drug.

HACA production.３０） One of the factors inducing the pro-

Etanercept (ETA)

duction of human anti-chimeric Abs is a low blood concen-

TNF inhibitors are classified into receptor and antibody

tration of IFX.３１） Therefore, the efficacy of IFX is depend-

formulations based on their structures, with the former

ent on its trough serum level, and the maintenance of a

only including ETA. ETA is the first TNF inhibitor to be

trough serum level of 1 μg/mL or higher increased EU-

marketed for the treatment of RA. The clinical remission

LAR response rates to moderate or good responses.３２） Fur-

rate of the combination of ETA and MTX was 50%, which

thermore, treatment with 10 mg/kg IFX enhanced its effi-

was significantly higher than that of MTX monotherapy

cacy without increasing the risk of adverse effects. Based

２５）

(28%). Furthermore, structural remission with the combi-

on these findings, a low blood concentration of IFX pro-

nation of ETA and MTX was superior to that with MTX

motes the production of anti-drug Ab, and increases in the

monotherapy. This combination was also shown to main-

dose administered represent an effective therapeutic

１７）

tain its efficacy for 3 years.

ETA has a higher remission

rate when combined with MTX as compared to ETA
２６）

monotherapy (Table 2).

method.３２）
ADA

The low immunogenicity of ETA

ADA is a fully human anti-TNF mAb. The immuno-

makes it suitable for long-term use. Collectively, these find-

genicity of ADA is weaker than that of IFX; however, the

ings demonstrated the usefulness of the combination of

concomitant use of MTX is desirable from the perspective

２５）

However, remission rates did

of efficacy and immunogenicity. ADA showed high clinical

not significantly differ between the group that continued

efficacy in MTX-refractory cases, and the combination of

the combination of ETA and MTX and the group that con-

ADA and MTX for 1 year suppressed joint destruction.３３）

MTX and TNF inhibitors.

Vol. 7 No. 1
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In early MTX-naive RA patients, the combination of ADA

addition, the clinical efficacy of combination therapy of

and MTX reduced disease activity and bone destruction

ABT and MTX was demonstrated in patients with insuffi-

more effectively than ADA monotherapy (Table 2).３４） Re-

cient responses to MTX and TNF inhibitors.４３，４４） ABT has

garding the optimal dose of MTX in combination with

a higher remission rate when combined with MTX com-

ADA, the efficacies of 10 mg/week and 20 mg/week of

pared with ABT monotherapy (Table 2).４５）Moreover, ABT

２０）

The establish-

plus MTX was as effective as ADA plus MTX in

ment of an optimal dose of MTX is important for increas-

bDMARD-naive RA patients who were refractory to

ing efficacy and reducing the risk of adverse effects when

MTX, and the frequency of severe adverse effects and dis-

it is administered in combination with TNF inhibitors.

continuation was lower in ABT plus MTX.４６） ABT and to-

MTX were similar in early RA patients.

Golimumab (GLM)

cilizumab (TCZ), an anti-IL6 receptor mAb, exerted similar

GLM is also a fully human mAb against TNF. Combina-

clinical effects in a study based on propensity score match-

tion therapy with GLM and MTX was found to be as effec-

ing; ４７）ABT was as effective as other bDMARDs, and since

tive as other bDMARDs in patients with insufficient re-

the production of neutralizing antibodies in response to

sponses to MTX.３５） GLM is produced by human immuno-

ABT was limited, it maintained its therapeutic effects.

globulin transgenic mice immunized with TNF and is

Anti-cyclic citrullinated peptide antibody-positive RA pa-

characterized by its low immunogenicity. The positive

tients showed better responses to ABT and had a higher

rate of the anti-GLM antibody is approximately 5%, even

persistence rate.４８） Furthermore, ABT was safely adminis-

without MTX, and its long-term administration is possi-

tered to RA patients with interstitial pneumonia.４９） More-

３６）

ble. Although GLM monotherapy is less effective than its

over, its efficacy does not depend on body weight.５０） Thus,

concomitant use with MTX, it represents a treatment op-

ABT is advantageous for RA patients with comorbidities.

tion for RA due to its low immunogenicity.

IL-6 receptor antagonists

CZP

IL-6 is a cytokine that induces the production of plate-

CZP consists of the Fabʼ fragment of humanized anti-

lets, inflammation, the activation of osteoclasts, and angio-

TNF mAb linked to polyethylene glycol. Since CZP lacks

genesis. TCZ and sarilumab (SAR) are anti-IL-6 receptor

Fc, its placental transfer is low and its transfer into in-

mAb formulations that both exert IL-6 inhibitory effects.

３７）

fants

３８）

and breast milk

is minimal. CZP is characterized

by low immunogenicity because of the absence of Fc. The
administration of CZP with a loading-dose strategy was

They show superior persistence rates due to the low production of neutralizing antibodies.
TCZ

previously shown to achieve clinical efficacy within 2

TCZ is a humanized anti-human IL-6 receptor mAb.

weeks.３９） Furthermore, the administration of CZP plus

TCZ is effective for RA patients who do not respond to

MTX to RA patients with an inadequate response to MTX

MTX or TNF inhibitors.５１） Although the efficacy of TNF

resulted in superior remission rates to those with MTX

inhibitors was not significantly different from that of MTX

alone by week 24 (58.8% vs. 13.6%, respectively).４０） CZP

monotherapy, TCZ monotherapy was shown to be more

plus MTX was also shown to be as effective as ADA plus

effective than MTX monotherapy.５２） Although the remis-

４１）

sion rate is higher in TCZ plus MTX group than TCZ

MTX.

Inhibitor of T Cell Costimulation

monotherapy at weeks 24 from the start of the study,

Abatacept (ABT)

those two groups became equivalent at weeks 52.５３） From

ABT is a soluble fusion protein composed of the extra-

these, the combination of MTX is less effective in TCZ (Ta-

cellular domain of human cytotoxic T-lymphocyte-

ble 2). The efficacy of TCZ monotherapy in MTX-

associated antigen 4 (CTLA-4) and the Fc domain of IgG1,

refractory patients was significantly greater than that of

and inhibits CD28-mediated costimulatory signals by bind-

ADA monotherapy.５４）Therefore, TCZ is recommended for

ing to CD80/CD86 on antigen-presenting cell surfaces.

patients who cannot use csDMARDs, such as MTX.１５）

Consequently, ABT suppresses the activation of T cells

However, the concomitant use of MTX may still be effec-

and inhibits the production of inflammatory cytokines and

tive. Long-term observations revealed that the combina-

mediators. The disease activity score 28 remission rate of

tion of TCZ and MTX significantly suppressed bone de-

ABT plus MTX was superior to that of MTX monother-

struction (92.8% vs. 86.1%, p = 0.016) and achieved a higher

４２）

apy (60.9% vs. 45.2%, respectively) and TNF inhibitors.

In

remission rate (45.5% vs. 36.6%, p = 0.03) than TCZ monoToho Journal of Medicine・March 2021
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therapy.５５） Therefore, combination therapy with the con-

TOF plus MTX was as effective as ADA plus MTX in pa-

comitant use of MTX as well as other TNF inhibitors rep-

tients with insufficient responses to MTX.６５）

resents an effective treatment for RA. Although a subcu-

BAR is excreted by the kidneys, whereas TOF is mainly

taneous TCZ injection is generally administered once

metabolized in the liver. Previous studies reported that

every 2 weeks, weekly administration is recommended for

BAR showed similar efficacy to TOF in patients with in-

intractable cases.５６）

sufficient responses to MTX６６）and TNF inhibitors.６７）More-

SAR

over, in patients with insufficient responses to MTX, BAR

SAR has recently been approved for the treatment of

was as effective as ADA.６８） These findings demonstrated

RA. It is the first fully human mAb against the IL-6 recep-

that the efficacy of BAR was equal or superior to

tor α subunit and is characterized by the maintenance of

bDMARDs, and it remained highly effective even when

high serum drug concentrations. SAR exhibited efficacy in

administered without MTX.１５）

RA patients with insufficient responses to MTX.５７） ACR20
response rate of SAR in TNF inhibitors refractory pa-

Discontinuation of bDMARDs

tients at week 24 was 60.9% in patients treated with 200

The following clinical trials indicated the possibility of

mg biweekly and 55.8% in those with 150 mg biweekly.

dose reductions in or the discontinuation of bDMARDs.

These response rates were both significantly higher than

IFX was discontinued by RA patients after achieving

those by patients who received a placebo (33.7%). These

LDA with IFX plus MTX,６９） with 48% of patients subse-

findings indicate that SAR is a treatment option for RA pa-

quently relapsing. The study,７０） which investigated the

５８）

tients who are refractory to TNF inhibitors.

In addition,

withdrawal of ADA without GC or NSAIDs, showed that

the efficacy of SAR monotherapy was superior to that of

48% of patients maintained remission for 52 weeks. The re-

ADA monotherapy in 369 RA patients with high disease

mission rate after drug withdrawal was high in patients

activity and inadequate responses to MTX.５９） Therefore,

achieving deep remission, and all patients who relapsed af-

SAR monotherapy is expected to be as effective as TCZ

ter drug withdrawal achieved LDA following the re-

monotherapy.

administration of ADA. The re-administration of other bi-

JAK inhibitors

ologics for relapsing patients also reduced disease activ-

The JAK/signal transducer and activator of transcrip-

ity.７１） After achieving LDA with the combination of MTX

tion pathway is one of the intracellular signaling pathways

and ETA, the remission rate in the ETA 50 mg continu-

of cytokine receptors and is involved in cell proliferation

ation group was 66.7%, whereas that in the ETA 25 mg

and differentiation. JAK inhibitors are small molecules

dose reduction group was 60.2%, and both remission rates

that exert anti-rheumatic effects by reducing the produc-

were maintained. However, the remission rate in the ETA

tion of a number of inflammatory cytokines, which play an

discontinued group was 29.4%. These findings indicated

６０）

These inhibitors are characterized

that although the discontinuation of ETA is not a realistic

by their oral route of administration and do not induce the

option, dose reductions are possible.７２） Only 26.2% of RA

production of anti-drug antibodies. Three JAK inhibitors

patients treated with TCZ plus MTX maintained LDA by

are currently available in Japan: tofacitinib (TOF), which

discontinuing both TCZ and MTX. The re-administration

mainly inhibits JAK1/3, baricitinib (BAR), which mostly in-

of TCZ was effective in patients with flares after its initial

hibits JAK1/2, and peficitinib, a recently launched pan-

discontinuation.７３） Even if the dose of concomitant MTX

important role in RA.

６１）

JAK inhibitor.

Furthermore, upadacitinib and filgotinib

was reduced or discontinued at the time of remission in

are currently being developed; therefore, the choice of

patients with TCZ plus MTX, the control of disease activ-

JAK inhibitors is expanding.

ity was equivalent to that in the group that continued with

TOF is the most commonly used JAK inhibitor. The effi-

the same dose of MTX.７４，７５） These findings suggest the po-

cacy of TOF monotherapy was shown to be superior to

tential for dose reductions in or the discontinuation of

that of MTX monotherapy in MTX-naive RA patients,６２）

MTX in stable patients treated with TCZ.

and it was also effective in patients with insufficient re６３）

sponses to csDMARDs

６４）

and bDMARDs.

TOF has a

higher remission rate when combined with MTX com６５）

pared with TOF monotherapy (Table 2).
Vol. 7 No. 1

In addition,

Based on these findings, the appropriateness of dose reductions or discontinuation needs to be carefully considered for patients who achieve deep remission.
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needed to prevent the delayed detection of infectious dis-

Infection as an Adverse Event

eases.

A previous study conducted in the United States

Among bDMARDS, ABT is associated with a lower risk

showed that the susceptibility of RA patients to infections

of severe infections,８９）which is reflected in the British Soci-

was 1.8-fold higher than that of healthy individuals follow-

ety for Rheumatology guidelines, similar to ETA.９０）

７６）

Older age, the

The risk of serious infection with TOF is similar to that

use of GC, and high disease activity increased susceptibil-

with bDMARDs,９１） and risk factors include older age, the

ing the elimination of confounding factors.
７７）

ity to infections.

Although the suppression of RA disease

presence of chronic obstructive pulmonary disease, the

activity reduces the frequency of infection, the immuno-

use of GC, a low score on a health assessment question-

suppressive effects of various DMARDs may increase sus-

naire, lymphocyte count less than 500/ μL, and DM.９２）

ceptibility.

Careful monitoring for the appearance of herpes zoster is

The influence of MTX on the frequency of infection has
been extensively examined. Although several reports

also important in high-risk patients, such as the elderly,
those treated with GC, and Asians.９３）

showed an increase in the frequency of infections by

In summary, the risks of infection associated with each

MTX, the general opinion is that it does not increase the

DMARD are similar. However, ABT and ETA are prefer-

７８）

incidence of infections.

entially administered to high-risk patients. Dose reduc-

The risk of serious infections was previously shown to

tions in GC may lower the risk of infection and suppress

be 2-fold higher in RA patients treated with TNF inhibi-

disease activity through the optimal use of bDMARDs and

tors than in those administered non-bDMARDs.７９） The ad-

JAK inhibitors.

ministration of ADA and IFX slightly increased the risk of
serious infection, whereas ETA exerted the opposite ef-

Future Treatments

fects.８０） Previous studies investigated the risk factors for

Although the prognosis of RA patients was previously

serious infections in patients with bDMARDs and identi-

reported to be 10 years shorter than the general popula-

fied the following: the use of GC, older age, existing lung

tion, it has been improving in recent years because of the

diseases, physical disability, and diabetes mellitus (DM).８１，８２）

better control of disease activity with newly developed

Harigai et al. reported that RA patients with any two of

treatments, such as bDMARDs and tsDMARDs.９４） How-

the following three risk factors were at risk of developing

ever, the economic burden of these treatments remains

Pneumocystis pneumonia during IFX therapy: 65 years or

unresolved. Biosimilar agents have recently become avail-

older, prednisolone 6 mg/day or more, and existing lung

able and exhibited equivalent efficacy and safety in clinical

diseases.８３） Moreover, the incidence of tuberculosis in-

trials. These agents are now used worldwide and are ex-

８４）

creased in RA patients treated with TNF inhibitors

but

pected to reduce this economic burden.９５）

was lower with ETA than with antibody formulations.８５）

Some patients do not achieve LDA with currently avail-

Nevertheless, the importance of adequate tuberculosis

able treatments. Moreover, increases in the frequencies of

screening and the preventive administration of isoniazid is

infections are a cause for concern. Therefore, the develop-

the same for any formulations, including ETA.

ment of safer drugs is urgently needed. Several new candi-

Regarding IL-6 receptor inhibitors, a similar frequency
８６）

dates are undergoing clinical trials, such as anti-

whereas no

granulocyte-macrophage colony-stimulating factor (GM-

significant differences were observed between TCZ and

CSF) antibodies９６） and adenosine A3 receptor inhibitors.９７）

other bDMARDs.８７）The following risk factors were associ-

Fractalkine (FKN), a type of chemokine, has been attract-

ated with the development of serious infections during

ing increasing attention as a new therapeutic target mole-

TCZ therapy: 65 years or older, disease duration of 10

cule for RA.９８） FKN and its receptor, CX3CR1, are ex-

years or more, previous or concurrent respiratory disease,

pressed in RA synovial tissue.９８） An anti-FKN mAb was

and prednisolone 5 mg/day or more, with the risk of infec-

shown to ameliorate arthritis in collagen-induced arthritis

tion being higher in patients with more of these risk fac-

mice.９８） Furthermore, a phase 1/2 trial demonstrated the

tors.８８） Since increases in the levels of C-reactive protein, a

safety and tolerability as well as clinical efficacy of an anti-

sign of infection, may not be observed in patients treated

FKN mAb in active RA patients for 12 weeks.９９）

of infection was reported for SAR and TCZ,

with IL-6 receptor inhibitors, careful examinations are
Toho Journal of Medicine・March 2021
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Conclusion
Prognosis of RA patients has extensively improved by
advanced treatment, including MTX, bDMARDs, and
tsDMARDs. We need to choose appropriate therapy for
each patient and also consider risk, such as infection.
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