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ABSTRACT
The latest revision of the European 
League Against Rheumatism (EULAR) 
recommendations for rheumatoid ar-
thritis (RA) treatment maintains the 
indication for the combined therapy 
of biological disease-modifying anti-
rheumatic drugs (bDMARDs) and tar-
geted synthetic DMARDs (tsDMARDs), 
namely JAK inhibitors such as tofaci-
tinib and baricitinib, with convention-
al synthetic DMARDs (csDMARDs). 
Moreover, the use of bDMARDs and 
tsDMARDs should be restricted to pa-
tients who failed to achieve an adequate 
response to one or more csDMARDs, in 
accordance with the current evidence 
showing the superiority of combination 
therapy over monotherapy. In patients 
who cannot use csDMARDs as comedi-
cation, IL-6 inhibitors and tsDMARDs 
should be preferred to other bDMARDs 
because they are apparently more ef-
fective as monotherapy. Registry and 
real-world data demonstrate that mono-
therapy is far more commonly used than 
expected based on treatment recommen-
dations, currently being about 30% of 
patients with RA on bDMARD mono-
therapy. We review here the literature 
on most commonly used DMARDs in 
monotherapy for RA. Our review points 
at an increasing evidence of the poten-
tial of some bDMARDs and tsDMARDs 
in monotherapy, which may become a 
considerable and realistic option in RA 
patients.

Introduction
Rheumatoid arthritis (RA) is the most 
common form of immune-mediated 
inflammatory diseases, affecting 0.5–
1.0% of the general population, and be-
ing associated with significant morbid-
ity and disability. The latest European 
League Against Rheumatism (EULAR) 
recommendations for RA treatment con-

firm that methotrexate (MTX) should 
be used either alone or in combination 
with another conventional synthetic 
disease-modifying anti-rheumatic drugs 
(csDMARDs) as first-line treatment, 
before adding any biologic DMARDs 
(bDMARDs) or targeted synthetic 
DMARDs (tsDMARDs). The new edi-
tion of the recommendations extends 
indeed possible additional treatments to 
tsDMARDs, following the new data on 
their safety and effectiveness that were 
published after the previous edition and 
even suggest some possible advantages 
of tsDMARDs compared with bD-
MARDs. Moreover, despite previous re-
ports showing that the combination of a 
bDMARDs with a csDMARD was more 
effective than bDMARD monotherapy, 
new evidence has been shown on some-
what better efficacy of tocilizumab 
monotherapy, and – more convincingly 
– of JAK inhibitors monotherapy, on 
signs and symptoms, physical function 
and joint damage, compared with MTX. 
However, data from European and USA 
registries and other real-world data show 
that the use of bDMARDs in monothera-
py is far more common than expected on 
the basis of treatment recommendations 
because about 30% of patients with RA 
are actually on bDMARD monotherapy, 
irrespective of which bDMARD was 
prescribed. 
Data from the National Register for 
Biologic Treatment in Finland revealed 
that approximately one-third of RA pa-
tients are treated with biological agents 
as monotherapy. The concomitant treat-
ment with MTX (but not with other cs-
DMARDs) improved clinical response: 
6-month DAS28 remission was 51% in 
the case of combination with MTX, 41% 
in monotherapy and 39% in patients tak-
ing a csDMARD other than MTX (21).
This may be due to different patients’ 
selection and different patients’ compli-
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ance in RCTs and to real-life settings.
The unexpectedly high prevalence of 
bDMARD monotherapy has been at-
tributed mainly to low tolerability and 
poor adherence to MTX. Catay et al. 
reported that the use of biologics in 
monotherapy is due to medical pre-
scription in 60% of cases and to lack 
of patients’ compliance in the remain-
ing 40% of cases. Adherence to therapy 
may be influenced by several factors: 
e.g. treatment regimens including more 
medications are associated with an in-
crease in the risk of poor adherence and 
poor persistence in therapy compared 
with monotherapy regimens.
The above considerations make the pos-
sibility of achieving effective mono-
therapy an appealing option for patients 
with RA. Reasons for preferring mono-
therapy may include the possibility of 
reducing adverse effects, improving 
compliance, avoiding drug-drug interac-
tions, overcoming inadequate pharma-
cological clearance in elderly patients, 
as well as the patient’s preference. Quite 
a few clinical studies have specifically 
investigated the efficacy of bDMARDs 
monotherapy, showing rather encourag-
ing results. As anticipated above, the 
efficacy of tsDMARDs, such as tofaci-
tinib and baricitinib, was shown when 
administered as monotherapy, entering 
tsDMARDs into the therapeutic arma-
mentarium of RA, with the indication 
for the use after failure of at least one 
csDMARD. This paper reviewed RCTs, 
data from registers, summaries of bio-
logic monotherapies, and recommenda-
tions, with the aim to clarify the current 
role of monotherapy approach in RA.

Methotrexate
MTX remains the mainstay of RA treat-
ment. According to the current Europe-
an recommendations, MTX should be 
used as part of the first-line RA strategy 
and it should be maintained in combi-
nation with a bDMARD or tsDMARD 
if the treatment target is not achieved 
after 6 months. Factors predicting the 
efficacy of MTX monotherapy in pa-
tients with RA have been identified in 
male gender, low disease activity, low 
level of matrix metalloproteinase and 
lack of previous DMARD use. Since 
TNFis have been introduced in the late 

90s, MTX use has gradually switched 
in the clinical practice, toward a more 
rapid addition of bDMARDs and an 
earlier MTX withdrawal.
A meta-analysis of 7 trials on over-
all 732 patients with RA evaluated the 
short-term effects of MTX monotherapy 
compared with placebo. At 52 weeks, 
MTX monotherapy significantly im-
proved the American College of Rheu-
matology (ACR) 50 response, physical 
function, Short-Form-36 (SF-36) physi-
cal component, but not radiographic 
scores. The discontinuation rate due to 
adverse events (AEs) was 16%.
Table I summarises the main results 
obtained with MTX in monotherapy 
compared to placebo or combined with 
other DMARDs.

MTX in monotherapy versus 
other csDMARDs 
A recent Cochrane meta-analysis com-
pared the efficacy of MTX in mono-
therapy and in combination with other 
DMARDs in patients with RA either 
MTX-naïve or with insufficient re-
sponse to MTX (MTX-IR). MTX-based 
combinations resulted significantly 
more effective than MTX monotherapy 
in terms of ACR50 response, but not in 
terms of radiographic progression inhi-
bition either in MTX-naïve patients or 
in MTX-IR. 
In patients with early RA who are non-
responders to MTX in monotherapy 
(Swefot trial), the addition of sulfasala-
zine and hydroxychloroquine achieved 
a good response according to EU-
LAR criteria in 25% of patients at 12 
months. In the tREACH trial, compar-
ing 3 treatment groups, one receiving 
MTX monotherapy and the other two 
receiving MTX in combination with 
other csDMARDs (sulfasalazine and 
hydroxychloroquine) and either oral or 
intramuscular glucocorticoids, disease 
activity, radiographic progression and 
functional ability were similar in all 3 
groups. In the CareRA trial, in patients 
with early RA and predictors of aggres-
sive disease, the combination of MTX 
with other csDMARDs was not supe-
rior to MTX monotherapy (both arms 
were combined with glucocorticoids). 
In addition, more recent RCTs, as re-
viewed by Chatzidionysiou et al, are 

consistent with these results showing 
that combination of csDMARDs is not 
more effective than MTX monotherapy. 

MTX in monotherapy versus 
bDMARDs 
In the Cochrane meta-analysis men-
tioned before, MTX combined with 
bDMARDs (TNFis, abatacept, rituxi-
mab, and tocilizumab) was superior 
to MTX alone in terms of ACR50 re-
sponse in MTX-naïve and in MTX-IR 
patients, and in terms of radiographic 
progression inhibition only in MTX-
naïve patients. 
In the RADIUS (Rheumatoid Arthri-
tis DMARD Intervention and Utiliza-
tion Study) including 2 observational 
registries of over 10 000 patients who 
required a change in their existing RA 
treatment regimen (switch to or addi-
tion of a new DMARD), after one-year 
therapy, etanercept alone or combined 
with MTX was more likely to obtain 
an ACR20 response than MTX alone, 
while no difference was observed be-
tween MTX alone or combined with 
infliximab or with other csDMARDs. In 
the COMET trial, in which the popula-
tion of the study was MTX naïve, MTX 
in monotherapy induced less clinical re-
mission and more Rx progression than 
in combination with etanercept. In a 
study comparing etanercept and MTX 
monotherapies in patients with early RA 
and never treated with MTX, etanercept 
induced a more rapid improvement to 
decrease symptoms and joint damage, 
a higher percentage of ACR responses, 
and lower erosion scores after 6 and 12 
months. Tocilizumab monotherapy was 
also more effective than MTX monother-
apy in improving more rapidly RA signs 
and symptoms. In the TEMPO trial, in 
which patients had previously failed the 
therapy with at least 1 DMARD other 
than metho-trexate, MTX combined 
with etanercept reduced disease activ-
ity, improved physical function, and 
slowed Rx progression more effectively 
compared to monotherapy with either 
agent up to 3 years. In the TEAR trial, 
conducted in patients previously treat-
ed with MTX with early-stage RA and 
poor prognostic factors, patients initially 
treated with MTX monotherapy requir-
ing a switch to combination with etaner-
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cept after 24 weeks showed DAS28 
scores, ACR responses, and radiograph-
ic progression similar to those obtained 
in the group treated with the combina-
tion regimen since the start of the study, 
apparently reassuring about the possible 
damage of initial monotherapy. Con-
versely, the results of the HOPEFUL 1 
trial in MTX-naïve subjects treated with 
adalimumab combined with MTX for 
52 weeks or MTX with monotherapy for 
the first 26 weeks followed by 26 weeks 
of combined therapy, showed that pa-
tients who were in monotherapy for the 
first 26 weeks had worse radiographic 
progression compared to those treated 
with MTX plus adalimumab since the 
study start. 

MTX in monotherapy versus 
tsDMARDs 
In a study comparing MTX monother-
apy with tsDMARD tofacitinib mono-
therapy and with their combination, 

MTX monotherapy was inferior to both 
tofacitinib monotherapy and combina-
tion therapy in terms of bone marrow 
oedema, synovitis, and erosive damage. 
A post-hoc analysis compared the effi-
cacy of tofacitinib and MTX monother-
apy in MTX-naïve patients with recent 
onset and long-standing RA. Response 
to tofacitinib 5 mg BID at 24 months 
was significantly greater in patients with 
early RA compared with established 
RA and superior compared with MTX, 
regardless of disease duration. Radio-
graphic progression was significantly 
inhibited by tofacitinib compared with 
MTX in patients with early RA, while 
the difference did not reach statisti-
cal significance in established disease 
patients. A recent Cochrane meta-anal-
ysis compared the efficacy of MTX as 
monotherapy and in combination with 
other DMARDs, including tofacitinib, 
in patients with RA, either MTX-naïve 
or MTX-IR. MTX combined with to-

facitinib was superior to MTX mono-
therapy, with a good safety profile.
Another trial compared MTX, barici-
tinib and their combination in patients 
with RA who received none or limited 
previous DMARD therapy. Results 
showed that baricitinib alone obtained 
a rate of ACR20 response that was 
similar to that of the combination ther-
apy but significantly superior to that of 
MTX alone. Significant improvements 
of the combination therapy, compared 
to MTX alone, were observed also in 
terms of disease activity and physical 
function, as well as of radiographic 
progression.

Biologic DMARDs
The bDMARDs currently approved 
for RA include five TNFis (infliximab, 
adalimumab, etanercept, certolizumab 
pegol, and golimumab) and further 
four biological agents with different 
mechanisms of action: abatacept (co-

Table I. Summary of results of methotrexate in monotherapy or in combination in patients with rheumatoid arthritis. 

Author (ref) Study description  Main results

Lopez-Olivo  Meta-analysis of MTX monotherapy vs. placebo MTX significantly effective on ACR50, SF-36 and physical function  
  but not Rx scores

Hazlewood  Meta-analysis of MTX in monotherapy vs. combined with  MTX in all combinations superior to MTX in monotherapy
 other csDMARDs or bDMARDs or tofacitinib 

Van Vollenhoven  Addition of SFZ and HCQ to MTX in patients previously Combination achieved EULAR good response in 25% of patients 
 resistant to MTX monotherapy  previously resistant to MTX monotherapy

Weaver  Registry data (RADIUS): MTX alone or combined with MTX monotherapy inferior to MTX + ETA, but not to MTX + IFX 
 bDMARDs 

Emery ] MTX alone vs. MTX + ETA MTX + ETA superior to MTX alone on clinical remission and Rx 
  progression

Bathon  MTX monotherapy vs. ETA monotherapy MTX inferior to ETA in terms of speed in reducing symptoms and 
  slowdown of Rx progression

Van der Heijde  MTX monotherapy vs. ETA monotherapy vs. combination MTX + ETA superior to either in monotherapy in reducing disease 
 of both activity, improving function and slowing Rx progression

Jones  MTX monotherapy vs. TCZ monotherapy  MTX inferior to TCZ in terms of speed in improving signs and 
  symptoms

Moreland O’Dell  MTX in monotherapy followed by MTX + ETA vs. MTX Similar results in terms of DAS28, ACR responses and Rx 
 + ETA from the beginning progression up to 2 years

Yamanaka  MTX in monotherapy followed by MTX + ADA vs. MTX MTX + ADA from the beginning superior in terms of Rx progression 
 + ADA from the beginning 

Conaghan  MTX monotherapy vs. TFC monotherapy vs. combination  MTX monotherapy inferior to both TFC monotherapy and
 of both combination on bone marrow oedema, synovitis, and erosion

Fleischmann  MTX monotherapy vs. TFC monotherapy in patients with  MTX inferior to TFC on disability and Rx damage
 early and established RA 

MTX: methotrexate; SFZ: sulfasalazine; HCQ: hydroxychloroquine; ETA: etanercept; TCZ: tocilizumab; ADA: adalimumab; TFC: tofacitinib.
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stimulatory signal inhibitor), anakinra 
(IL-1 receptor antagonist), rituximab 
(monoclonal anti-CD20 antibody), and 
tocilizumab (IL-6 receptor blocker). 
Infliximab, rituximab, and golimumab 
are authorised only in combination with 
MTX, whereas tocilizumab, etanercept, 
certolizumab, and adalimumab are also 
approved for monotherapy in case of 
intolerance to methotrexate or when 
continued treatment with methotrex-
ate is inappropriate. We examine here 
bDMARDs for which data are available 
for RA monotherapy.
According to EULAR recommenda-
tions, bDMARDs should be consid-
ered only when the treatment target is 
not achieved by first-line csDMARD 
therapy, and in the presence of poor 
prognostic factors. Furthermore, It is 
recommended that bDMARDs are ad-
ministered in combination with a cs-
DMARD, usually MTX. Most of the 
clinical studies support indeed the supe-
riority of the combination bDMARD/
csDMARDs. However, as mentioned 
above, bDMARDs are used in mono-
therapy in about one-third of cases in 
the real-world setting and even with a 
higher rate when adherence to therapy 
is considered. A large trial showed 
that adherence to MTX decreases 
when patients with RA are prescribed 
a concomitant bDMARD (28), possi-
bly because increasing the number of 
medications predisposes to a decrease 
of treatment compliance. Adherence is 
possibly a major cause of the high prev-
alence of bDMARD monotherapy in 
RA and bDMARDs are administered as 
first-line therapy more frequently than 
expected. Several trials have evaluated 
bDMARD use as first-line treatment, 
showing their significant superiority to 
MTX monotherapy (Table II). Howev-
er, some controversial aspects emerged 
by reviewing the literature, with the 
consequent lack of consensus in favour 
of recommending bDMARDs as the 
first-line strategy among the EULAR 
Task Force experts. Relatively few clin-
ical trials having as primary objective 
the efficacy of bDMARD monotherapy 
have been published. Further data come 
from observational studies, registry, or 
accessory results of clinical trials with 
different primary endpoints. 

Very few studies evaluated infliximab 
in monotherapy. Data from a registry 
showed that infliximab administered in 
monotherapy in patients with contrain-
dications to MTX showed similar ef-
ficacy to etanercept. In a retrospective 
study on 10,000 patients from the US 
Medicare database treated with a TNFis 
in monotherapy, the patients on inflixi-
mab were likely to discontinue the drug 
almost twice as much compared to those 
receiving a combination treatment. 
Adalimumab is approved for mono-
therapy in case of intolerance to MTX 
or when continued treatment with MTX 
is inappropriate. In the PREMIER trial, 
adalimumab monotherapy induced the 
remission in about half the patients 
compared to adalimumab combined 
with MTX but led to a lower radio-
graphic progression than MTX mono-
therapy. In the recent MONARCH trial 
comparing adalimumab with the new 
IL6-inhibitor sarilumab, adalimumab 
monotherapy was less effective than 
sarilumab monotherapy in improving 
signs, and symptoms of the disease as 
well as physical function, with a simi-
lar tolerability profile.
In the RADIUS 2, including more than 
4 000 patients, etanercept 3-year mono-
therapy obtained similar remission rate, 
as measured by Clinical Disease Activ-
ity Index (CDAI), to the etanercept/
MTX combined therapy (about 35%) 
, while in the TEMPO trial (682 pa-
tients) the rate of remission was higher 
with the combination (54%) than with 
etanercept monotherapy (39%). In the 
ADORE trial, an open-label study con-
ducted in patients with inadequate re-
sponse to MTX alone, the addition of 
etanercept to MTX was not clinically 
superior to etanercept monotherapy. In 
the 2-year COMET trial in patients with 
early RA, the removal of MTX from the 
combination with etanercept induced 
worsening of both clinical and radio-
logical aspects compared with contin-
ued combination therapy. Similarly, in 
the COMETA trial, MTX-inadequate 
responder patients, who withdrew MTX 
after combination therapy with etaner-
cept, had a worse outcome compared 
with patients maintaining combination 
therapy, especially those who had not 
reached remission or low disease activ-

ity during the first combination phase. 
The JESMR study also showed a sta-
tistically significant superiority of the 
combination of etanercept and MTX 
versus etanercept monotherapy, in both 
clinical and radiographic outcomes.
Certolizumab pegol in monotherapy 
showed to be more effective than pla-
cebo in the FAST4WARD trial; in 
the subsequent REALISTIC trial, the 
ACR20 response was similar with cer-
tolizumab given as monotherapy and 
combined with csDMARDs.
In the GO-BEFORE trial, golimumab 
plus MTX was superior to golimumab 
and MTX alone, and there was no dif-
ference between the two agents admin-
istered as monotherapy. Likewise, in 
the GO-FORWARD study, the com-
bination was more effective than goli-
mumab and MTX alone. Rituximab 
was also more effective in combination 
with MTX than in monotherapy, but 
rituximab monotherapy was signifi-
cantly superior to MTX monotherapy.
Tocilizumab in monotherapy led to a 
dose-dependent reduction of disease 
activity compared to placebo and was 
superior to csDMARDs in improving 
signs and symptoms and reducing radio-
graphic changes. In the ACT-RAY trial, 
the combination therapy of tocilizumab 
with MTX (add-on strategy) showed 
statistically significant differences in 
favour of the add-on strategy relative to 
some results (the percentage of patients 
with DAS28 remission, the change in 
patient’s global assessment of pain, the 
change in erosion score and the percent-
age of patients with no progression in 
Genant-modified Sharp score (GSS)). 
Tocilizumab monotherapy was also su-
perior to adalimumab monotherapy in 
the ADACTA trial. The multicentre, non-
interventional, prospective ACT-SOLO 
study analysed the real-life factors that 
influence tocilizumab use as monother-
apy. The study first confirmed that toci-
lizumab was used as monotherapy in a 
high proportion of patients with RA in 
everyday clinical practice, then showed 
similar results between monotherapy 
and combination therapy at one year. 

Janus-kinase inhibitors
Following the demonstration of the role 
of the large family of Janus kinases 
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(JAK) in the autoimmune inflammato-
ry response inhibitors of these kinases 
have been developed for the treatment 
of RA. Beyond the already existing 
JAK inhibitors tofacitinib and barici-
tinib, further JAK inhibitors are being 
developed for the management of RA, 
with different in vitro specificities for 
the different kinases of the JAK fam-
ily. Tofacitinib, which primarily targets 
JAK1 and JAK3 and to a lesser extent 
JAK2, and baricitinib that selectively 
blocks JAK1 and JAK2 have been ap-
proved for RA treatment with the in-
dication of patients failing to respond 

to at least one csDMARD. Tofacitinib 
and baricitinib belong to the class of the 
so-called targeted synthetic DMARDs 
(tsDMARDs) and, in according to 
the latest EULAR recommendations, 
should be considered, like bDMARDs, 
in addition to csDMARD in case of 
failure of the first-line therapeutic strat-
egy. Though the EULAR Task Force 
recommended that tsDMARDs should 
primarily be combined with MTX, both 
tofacitinib and baricitinib were shown 
to be also effective in monotherapy (Ta-
ble III). The EULAR Task Force also 
acknowledged that also patients with 

poor prognostic predictors had been 
included in most trials of tsDMARDs. 
Tofacitinib is the JAK inhibitor that 
has been most extensively studied so 
far and its effects on clinical and labo-
ratory measures of RA are well docu-
mented in clinical studies, reviews, 
and meta-analyses. The ORAL Solo 
double-blind placebo-controlled phase 
III RCT demonstrated the efficacy of 
tofacitinib monotherapy in reducing 
RA signs and symptoms and improving 
physical function in patients with inad-
equate response to disease-modifying 
drugs. In a further RCT with an active 

Table II. Summary of results of biologic DMARDs in monotherapy or in combination in patients with rheumatoid arthritis. 

Author (ref) Type of study  Main results

Hyrich  Registry data: IFX monotherapy vs. IFX + csDMARDs  IFX monotherapy similar to IFX + csDMARDs on remission rates

Breedveld  ADA monotherapy vs. ADA + MTX  ADA monotherapy inferior to ADA + MTX on remission rates but 
  superior on Rx progression

Burmester  ADA vs. SAR both in monotherapy ADA inferior to SAR on signs, symptoms, and function

Hyrich  Registry data: ETA monotherapy vs. ETA + csDMARDs ETA monotherapy inferior to ETA + csDMARDs on remission rates

Gibofski  Registry data from RADIUS 2: ETA monotherapy vs. Similar remission rates at 3 years 
 ETA + MTX 

Klareskog  ETA vs. MTX vs. combination of both ETA + MTX superior to either in monotherapy on disease activity, 
  disability, Rx progression

Van Riel  ETA vs. ETA + MTX in MTX-IRs Both ETA alone and combined with MTX achieved significant 
  improvements in signs and symptoms

Emery  Initial monotherapy of MTX or ETA followed by Early combination therapy superior to late combination therapy 
 combination of both vs. combination from the beginning  

Pope  Continuing ETA + MTX vs. switching to ETA alone Worsening in ETA monotherapy group vs sustained combination therapy  
  group

Kameda  Continuing ETA + MTX vs. switching to ETA alone Worsening in ETA monotherapy group vs. sustained combination therapy  
  group

Fleischmann  CTZ in monotherapy vs. placebo CTZ significantly effective on signs and symptoms

Weinblatt  CTZ in monotherapy vs. placebo + current therapy in  CTZ superior on clinical responses and physical function irrespective
 DMARD-IRs of concomitant or previous therapy

Keystone  GLM vs. MTX vs. GLM + MTX GLM + MTX superior to either in monotherapy on Rx progression and  
  long-term clinical improvement

Edwards  RTX vs. MTX vs. RTX + MTX vs. RTX + CyP RTX in both combinations superior to RTX in monotherapy; RTX 
  monotherapy superior to MTX monotherapy

Nishimoto  TCZ monotherapy vs. placebo Dose-dependently effective on disease activity

Nishimoto  TCZ monotherapy vs. csDMARDs TCZ superior to csDMARDs on RX progression

Dougados   TCZ monotherapy vs. TCZ + MTX in previous MTX-IRs Trend in favour of MTX add-on on clinical and Rx parameters

Gabay  TCZ monotherapy vs. ADA monotherapy TCZ superior to ADA

Flipo  Real-life 1-year study of TCZ alone vs. TCZ + MTX Similar results on clinical measures and disease activity

IFX: infliximab; ADA: adalimumab; MTX: methotrexate; SAR: sarilumab; ETA: etanercept; CTZ: certolizumab pegol; GLM: golimumab; RTX: rituximab; 
CyP: cyclophosphamide; TCZ: tocilizumab. IRs: inadequate responders.
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comparator, tofacitinib monotherapy 
was superior to adalimumab mono-
therapy in terms of ACR and DAS28 
response rates. Pooled data from Mexi-
can patients from four phase III studies 
and one open-label long-term extension 
(LTE) study included in the tofacitinib 
global RA program showed that to-
facitinib monotherapy was effective 
up to 36 months in LTE studies. An 
open-label LTE study was conducted 
in Japanese RA patients treated with to-
facitinib in monotherapy or in combina-
tion with MTX. Treatment duration was 
up to 5.5 years, with a median duration 
of 3.2 years. Tofacitinib showed a sus-
tained efficacy profile, overall consist-
ent with the profile observed in phase 
II and III studies and other LTE stud-
ies, pooled in the LTE study analysis. 
A systematic review and meta-analysis 
compared tofacitinib as monotherapy 

and in combination with MTX with 
bDMARDs and tsDMARDs (i.e. abata-
cept, adalimumab, anakinra, certoli-
zumab pegol, etanercept, golimumab, 
infliximab, tocilizumab, baricitinib) 
in the second-line treatment of mod-
erate-to-severe RA. Forty-five RCTs 
were considered, overall showing that 
tofacitinib had similar efficacy to bD-
MARDs, both in monotherapy and in 
combination, in terms of ACR response 
up to ACR70. Another comparison be-
tween tofacitinib and the most common 
bDMARDs (adalimumab, etanercept, 
and abatacept) was conducted in a real-
world setting, focused on treatment pat-
terns and costs. Patients with RA who 
received a single previous bDMARD 
were extracted from a U.S. administra-
tive claims database. Almost 800 pa-
tients were retrospectively analysed, re-
vealing that tofacitinib was more com-

monly used as monotherapy than the 
considered biologics, with comparable 
persistence and adherence but lower 
adjusted mean costs than all compara-
tors. A Cochrane systematic review and 
standard and network meta-analysis 
evaluated the efficacy of bDMARDs 
and tofacitinib monotherapy in RA pa-
tients who had failed csDMARDs treat-
ment. In the active comparator analysis, 
tofacitinib was neither statistically nor 
clinically different from TNFis in terms 
of ACR50 response, HAQ scores and 
remission rates. The Oral Rheumatoid 
Arthritis triaL (ORAL) Strategy is a 
head-to-head, non-inferiority study de-
signed to assess the comparative effi-
cacy of tofacitinib monotherapy, tofaci-
tinib plus MTX, and adalimumab plus 
MTX in treating patients with RA who 
had a previous inadequate response to 
MTX. The ORAL Strategy compares a 

Table III. Summary of results of small molecules in monotherapy or in combination in patients with rheumatoid arthritis. 

Author (ref) Study description Main results

Fleischmann   TFC in monotherapy vs. placebo TFC monotherapy significantly effective on signs, symptoms and  
  physical function

Fleischmann  TFC monotherapy vs. ADA monotherapy  TFC superior to ADA in terms of ACR and DAS28 response rates

Burgos-Vargas  Pooled data of 5 studies: TFC monotherapy vs. placebo TFC significantly effective up to 12 months

Yamanaka  Open-label long-term extension study with TFC with TFC safe and effective up to 5 years 
 or without background MTX 

Wollenhaupt  Pooled analysis of 2 long-term open-label studies TFC safe and effective up to 4 years 
 with TFC in monotherapy 

Bergrath  Meta-analysis of TFC alone or combined with MTX TFC similar to bDMARDs, both in monotherapy and 
 vs. bDMARDs  in combination, in terms of ACR response, including ACR70

Singh  Meta-analysis of TFC vs. bDMARDs all in TFC similar to TNFis on SCR50, QoL, and remission rates 
 monotherapy in csDMARD-IR 

Fleischmann  TFC monotherapy vs. TFC and MTX combination  TFC + MTX non-inferior to ADA + MTX. TFC monotherapy
 therapy vs. ADA and MTX combination therapy in RA  non-inferior to either combination therapy (inconclusive results)
 patients 

Reed  TFC or TNFi monotherapy vs. TFC or TNFi combination No evidence that TFC monotherapy is less effective than TFC 
 therapy combination therapy

Keystone Genovese BRC monotherapy in MTX-IRs Effective on clinical measures and PROs 
Dougados Emery  

Tanaka  BRC vs. placebo both with background MTX BRC significantly improved disease activity, remission rates, and  
  physical function

Fleischmann  BRC vs. MTX vs. combination of both BRC superior to MTX; BAR + MTX superior to BAR alone

Taylor  BRC vs. ADA both in monotherapy BRC superior to ADA on ACR responses and Rx progression at  
  12 and 24 weeks

Emery  BRC in monotherapy in MTX-IRs  BRC significantly effective on PROs

TFC: tofacitinib; ADA: adalimumab; MTX: methotrexate; BRC: baricitinib. IRs: inadequate responders; PROs: patient-reported outcomes.
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JAK inhibitor given as monotherapy or 
with MTX in an MTX-IR population. 
The results demonstrated non-inferior-
ity (ACR50 response rates at month 6) 
for tofacitinib 5mg b.i.d. and MTX ver-
sus adalimumab and MTX. The results 
for tofacitinib monotherapy were de-
fined statistically inconclusive because 
non-inferiority of tofacitinib 5mg b.i.d. 
(ACR50 response rates at month 6) to 
either adalimumab and MTX or tofaci-
tinib and MTX was not shown. This 
study provides evidence that adding to-
facitinib represents a treatment option 
in case of inadequate response to MTX.
Regarding tsDMARDs real-world data 
novel tofacitinib data come from the 
CORRONA Registry. TNFis monother-
apy is common in U.S. clinical practice 
although TNFis monotherapy is less 
effective than combination therapy, 
especially in biologic naïve patients 
or with one prior biologic agent treat-
ment. From the CORRONA Registry, 
no evidence resulted that tofacitinib 
monotherapy was less effective than to-
facitinib combination therapy or TNFi 
combination therapy, according to the 
outcome measures reported.
Baricitinib, another orally administered 
JAK inhibitor, was shown to be effec-
tive and rather well tolerated in patients 
with RA with inadequate response 
to MTX and/or other csDMARDs or 
b-DMARD. MTX monotherapy, ba-
ricitinib monotherapy, and their com-
bination were compared in patients 
with RA with no prior treatment with 
csDMARDs (no or limited exposure 
to MTX) or bDMARDs. The results 
showed that baricitinib alone obtained 
an ACR20 rate at week 12 significantly 
superior to that of MTX alone and simi-
lar results were obtained for combina-
tion therapy. Significant improvements, 
compared to MTX alone, were ob-
served also in terms of disease activity 
and physical function. Moreover, radio-
graphic progression was significantly 
reduced only for combination therapy.

Conclusions
According to the current recommenda-
tions, MTX and/or other csDMARD 
should be used as first-line treatment in 
patients with RA and a combination of 
csDMARDs with bDMARDs or tsD-

MARDs should be used in case of fail-
ure of the first-line therapy. However, 
it has been well documented that, bD-
MARDs are used as monotherapy in a 
consistent proportion of patients in the 
real world rheumatology practice. This 
likely suggests that there is a need for 
a monotherapy approach in RA with 
possible different reasons. Intolerance 
to MTX may be implicated, given the 
potential low tolerability and the toxici-
ties of this drug. Moreover, it has been 
shown that adherence to MTX therapy 
is often poor. Adherence to the pre-
scribed treatment is particularly crucial 
in RA because the chronic course of the 
disease requires a long-term therapy 
and it has been demonstrated that poor 
adherence can negatively affect clinical 
outcomes. Furthermore, monotherapy 
may be a particularly valuable option for 
elderly patients, who often are affected 
by several comorbidities and have a re-
duced clearance. The review of the lit-
erature on DMARD monotherapy in RA 
highlighted the increasing evidence of 
the potential of some bDMARDs and ts-
DMARDs used as monotherapy, even if 
stronger evidence remains in favour of 
the combination of DMARDs compared 
to monotherapies. Notably, tsDMARDs 
that can be administered orally, having 
a rapid onset of action and efficacy as 
monotherapy, may represent an impor-
tant option for RA therapy. Specifically 
designed comparative trials will be re-
quired to show further evidence of the 
clinical value of future RA monotherapy 
approaches. However, it is worth to be 
recalled that a thoughtful consideration 
of patients’ preferences and expecta-
tions should also be adopted when se-
lecting a therapy for RA.
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