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ABSTRACT
Management of rheumatoid arthritis 
(RA) has evolved over the years as a re-
sult of better understanding of the role 
of different therapeutic strategies, as 
well as following an increasing avail-
ability of new disease-modifying anti-
rheumatic drugs. However, the role of 
patients in sharing decisions, as well as 
the rules informing precision medicine 
or the principles to follow in case of 
specific comorbidities or extra-articular 
manifestations are still areas for im-
provement. Moreover, in 2020, the novel 
Coronavirus disease-19 outbreak has 
completely changed many attitudes in 
terms of assessment and treatment para-
digms in most clinical diseases, includ-
ing RA. In this narrative review, the au-
thors report their specific point of view 
on the management of RA, based on a 
critical revision of literature published 
in 2020, focusing on relevant novelties 
and future research directions.

Introduction
Rheumatoid arthritis (RA) treatment 
schedules slightly change year by year, 
specifically in consideration of the 
growing knowledge on treatment strat-
egies applicable to clinical practice, 
along with the availability of new dis-
ease-modifying anti-rheumatic drugs 
(DMARDs) and with the awareness of 
comparative efficacy and safety of al-
ready available medications. However, 
the impact of different therapeutic strat-
egies on RA population health, as well 
as on the complex dimensions of care 
and adherence for individual patients, 
is far from being completely optimised. 
Moreover, given the increasing num-
ber of different drugs with multiple 
mechanisms of actions, rheumatolo-
gists should be conscious of the pros 
and cons of each individual therapeutic 

decision. Translational research studies 
defining biomarkers of treatment choice 
and response to specific drugs have 
been performed, but the approach to 
precision medicine is still incomplete, 
while the definition of specific clinical 
contexts in which to apply the recom-
mendations might help in defining the 
rules of personalised and individualised 
treatment decisions. Finally, the novel 
Coronavirus disease 19 (COVID-19) 
pandemic has completely changed ther-
apeutic algorithms and rules during the 
last year, with huge impact for patients 
and clinicians. 
Starting from the last annual update on 
the topic (1), the authors give their spe-
cific point of view arising from a criti-
cal review of articles published in 2020 
on the management of RA, aiming at 
resuming lessons learned, relevant nov-
elties and future directions.

Rheumatoid arthritis population 
health: a clue still implementable
In recent decades many discover-
ies took place, both in terms of novel 
mechanisms of action of anti-rheumat-
ic drugs, and of effective therapeutic 
strategies, such as early treatment, 
tight control, and treat-to-target (T2T). 
Despite the relevance of these inno-
vations, the process of translational 
medicine still requires to be effectively 
translated into clinical practice, im-
proving the health of the population.
Population-based studies, using admin-
istrative healthcare databases (AHDs), 
still report suboptimal indicators of ear-
ly interventions and strict follow-up. A 
first paper from Canada, evaluating the 
frequency of treatment with DMARDs, 
showed that less than 40% of RA pa-
tients (2000-2014) were prescribed with 
any DMARD, with a significantly high-
er proportion for patients under rheuma-
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tology care (around 60%), with about 
60% of patients starting DMARDs 
within 1 months from the diagnosis 
(2). An Italian study confirmed these 
results, with more than 60% starting a 
DMARDs once diagnosed, of whom 
62% within 1 month from the diagnosis 
(3). In both studies, the frequency of as-
sessments was lower than recommend-
ed. The Italian study also developed a 
composite indicator of adherence to rec-
ommendations of early treatment, show-
ing that patients more adherent to early 
DMARD treatment, with a short-time 
glucocorticoid (GC) trial and with ear-
lier first re-assessment, carried a signifi-
cantly lower risk of hospitalisation for 
RA, independently from demographic 
and comorbidities variables (3).
Beyond quality of care and clinical 
outcomes, the experience of care is an-
other relevant dimension to consider. 
Patients’ perception and preferences 
should be well known to fully under-
stand the effectiveness of therapies. 
One of the most potentially effective 
treatment strategies, namely T2T, has 
a low feasibility in clinical practice. 
An international study showed that 
failure of adherence to T2T in patients 
with low-disease activity (LDA) was 
highlighted in about 40% of visits (4). 
The most relevant clinical barriers in-
cluded high number of comorbidities 
and increased tender joints count, while 
seropositivity was a significant facilita-
tor, suggesting that contraindication to 
treatment upgrade, or low confidence 
in the presence of synovitis, as well 
as prognostic-diagnostic uncertainty, 
led the clinical decision. Also, patient-
related barriers do exist, such as patient 
medication risk aversion, poor patient-
physician communication, limitations 
of disease activity measures, and sub-
optimal treatment adherence (5). Pa-
tients’ involvement in the treatment 
strategies might be a crucial tool in in-
creasing awareness of T2T principles. 
An Australian initiative has developed 
and tested a patient-centred knowledge 
translation tool for T2T in RA, pro-
viding usable information to engage 
patients in the process of care (6). A 
Maximum Difference Scaling exercise 
including patients with inflammatory 
arthritis from the Netherlands showed 

that the main factors associated with 
adherence to treatment were related to 
reducing symptoms, maintaining inde-
pendency and shared decision making, 
while practical issues were least impor-
tant for RA patients to adhere to medi-
cations (7). Similarly, a discrete-choice 
experiment carried out on RA patients 
from Sweden compared the relative 
importance of different dimensions, 
including effectiveness, safety, and 
route of administration (8). Overall, ef-
fectiveness resulted the most important 
characteristic, along with safety, to a 
lesser extent. Notably, patients prefer-
ring effectiveness were more willing 
than others to accept higher risks of 
side effects. Oral route of administra-
tion was preferred over parenteral one, 
with daily frequency partially coun-
terbalancing such effect. In a Spanish 
study, about a third of RA patients re-
ported willingness to enter the treat-
ment decision process at the time of the 
choice of biological (b)DMARDs, in a 
so-called ‘shared decision’ approach, 
although the majority of patients del-
egated this decision to the rheumatolo-
gist (9). Nonetheless, how to operation-
alise shared decisions in inflammatory 
arthritis and whether such approach 
might be favourable in terms of disease 
outcome along with better care experi-
ence is still matter of debate. Patient 
decision aids (i.e. information related to 
the disease and its treatment options to 
guide patients in the decision-making) 
are the most used tools to implement 
shared decisions making. A proof-of-
concept study developed a decision-
aid platform using a discrete choice-
experiment for the identification of the 
best first-line treatment strategy (triple 
therapy vs. methotrexate, MTX) (10). 
The tool mainly helped in clarifying the 
individual preferences and it utilised a 
database of existing patient preferences 
to predict a given individual choice ac-
cording to a preference profile, with a 
72% of accuracy. 

Take home messages on 
RA population health
• The most recent data regarding 

the global health of RA population 
indicate that, despite the exten-
sive scientific knowledge on the 

treatment of RA, the translation 
of these into the community of 
patients with RA has not yet took 
place (2-5) . 

• The urgency of the emerging treat-
ment of RA, rather than the avail-
ability of new drugs, appears to 
be to design and implement new 
treatment delivery strategies, with 
the involvement of patients to 
complete this process (6-10).

Targeted synthetic DMARDs: 
more than only “new drugs”
Janus kinase (JAK) inhibitors (JAKis)  
are oral targeted molecules (tsDMARDs) 
having recently emerged for the treat-
ment of RA. In the last year, two new 
randomised controlled trials (RCTs), 
FINCH 3 and SELECT-EARLY, have 
investigated the efficacy and safety of 
selective JAK-1 inhibitors in patients 
with active RA with limited or no prior 
MTX exposure (11, 12). In both tri-
als, JAK-1 inhibitors were superior to 
MTX in achieving the primary endpoint 
of American College of Rheumatology 
(ACR) response. In addition, in the 
SELECT-EARLY trial, upadacitinib 
(at 15 mg and 30 mg once daily - OD) 
was superior to MTX in all efficacy 
outcomes, including multiple defini-
tions of clinical remission and patient-
reported outcomes (PROs). Disease 
Activity Score at 28 joints - C Reac-
tive Protein (DAS28-CRP) remission 
was achieved at week 24 in 48% and 
50% of patients treated with upadaci-
tinib 30 mg and 15 mg, respectively, 
compared with 19% in the MTX group 
(12). Through week 24, the frequency 
of adverse events (AEs) was slightly 
higher in the upadacitinib 30mg group 
than the other groups and three serious 
cardiac outcomes occurred in the upa-
dacitinib groups (0.47%). In FINCH3 
phase III RCT, instead, filgotinib in 
combination with MTX demonstrated 
to have a clinically meaningful benefit 
over MTX monotherapy. Significantly 
higher proportions of patients receiving 
filgotinib 200 mg OD plus MTX (54%) 
and filgotinib 100 mg OD plus MTX 
(43%) achieved a level of DAS28-CRP 
lower than 2.6 versus MTX (29%) at 
week 24. However, the proportion of 
patients achieving ACR20 at week 24 
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treated with filgotinib 200 mg OD mon-
otherapy did not attain statistical sig-
nificance versus MTX. Over 52 weeks, 
AEs rates were comparable among all 
treatments (11). These data, together 
with the results from the previous phase 
III studies of baricitinib and tofacitinib, 
provide further evidence of the clini-
cally meaningful benefit of JAKis over 
MTX monotherapy in MTX-naïve pa-
tients with RA.
The most relevant current clinical 
question regarding JAKis refers to 
their long-term efficacy and safety 
data. Analysis of data from two com-
pleted phase III studies, RA-BEGIN 
(DMARD-naïve) and RA-BEAM 
(MTX-Insufficient Responders - IR), 
and one ongoing long-term extension 
(LTE) study (RA-BEYOND) evaluated 
the long-term efficacy of baricitinib 4 
mg OD in patients with active RA (13). 
At week 148, Simple Disease Activity 
Index (SDAI) LDA was achieved in 
up to 61% of DMARDs-naïve patients 
and 59% of MTX-IR patients initially 
treated with baricitinib. After 3 years 
of treatment, only 3.6% and 10.7% 
of MTX-IR patients discontinued the 
treatment across all groups due to lack 
of efficacy or safety reasons (13). Us-
ing b/tsDMARDs as monotherapy in 
clinical settings is a common practice 
for patients with RA, and JAKis stud-
ies have tried to assess how this issue 
could be applied in RCTs and real-life 
studies contexts. In a recent analysis of 
RA-BEYOND trial, Fleischmann et al. 
evaluated the long-term efficacy and 
safety of maintaining baricitinib mono-
therapy in patients with RA originally 
treated with baricitinib monotherapy or 
switched from MTX or from the com-
bination of baricitinib plus MTX to ba-
ricitinib monotherapy (14). Baricitinib 
monotherapy was maintained in 47% 
of patients through week 24, whereas 
the remaining patients had background 
MTX prescribed especially within 
the first 4 weeks of the study. Patients 
with lower disease activity at baseline 
generally continued to do well with 
baricitinib monotherapy as assessed 
by Clinical Disease Activity Index 
(CDAI), SDAI and Health Assessment 
Questionnaire Disability Index (HAQ-
DI) scores. The groups of patients with 

lower rates of disease control on their 
original therapy showed sustained or 
improved disease control with the ad-
dition of MTX to baricitinib (14). Pre-
liminary real-world evidence provided 
valuable insights into the efficacy and 
safety profiles of JAKis in patients 
with RA, used as monotherapy or com-
bined with conventional synthetic (cs)
DMARDs. A large, multicentre, nation-
al cohort (15) including bDMARDs-
naïve and bDMARDs-IR patients, of 
whom 217 (49%) using baricitinib as 
monotherapy, demonstrated that, us-
ing DAS28-CRP as primary outcome, 
51.6% of patients achieved remission at 
6 months, while 15.9% reached LDA. 
At 12 months, 64% of patients were in 
remission and 17% in LDA. The use 
of concomitant MTX was not associ-
ated with significant difference in the 
frequency of remission or LDA in bD-
MARDs-naïve and bDMARDs-IR pa-
tients. Multivariate regression analysis 
showed that the hazard ratio (HR) for 
baricitinib withdrawal due to inefficacy 
was significantly lower in seropositive 
patients for both Rheumatoid factor 
(RF) and anti–citrullinated protein an-
tibodies (ACPAs) or in bDMARDs-na-
ïve. These post-hoc analyses and real-
life data confirmed that many patients 
achieved acceptable disease control 
with baricitinib monotherapy (15). 
The comprehensive evaluation of      
JAKis safety over time is also crucial 
to better characterise their risk-benefit 
profile. Winthrop et al. provided data 
on the risk of infection in patients 
with active RA from the global ba-
ricitinib clinical trial programme (16). 
The incidence rate (IR) was 3.0/100 
person years (PYs) with no increased 
incidence over time, similar to that 
observed for other JAKis. The higher 
exposure-adjusted incidence rates of 
infection were attributed to the upper 
respiratory tract, herpes zoster (HZ) 
and herpes simplex (HS) infections. 
Advanced age (≥65 years), abnormal 
body mass index (BMI), region of en-
rolment (Asia, excluding Japan, and 
rest of world versus USA/Canada) and 
concomitant GCs regardless of dose, 
were independent factors associated 
with increased risk of serious infec-
tions in all groups. In the programmes 

there were 11 cases of tuberculosis; all 
occurred with 4 mg in endemic regions 
(16). An integrated analysis of tofaci-
tinib with up to 9.5 years of follow-up 
in more than 7,000 RA patients re-
ported cumulative safety data across 
19 completed tofacitinib clinical tri-
als and 2 open-label LTE studies (17). 
The most common treatment-emergent 
AEs (TEAEs) by Medical Dictionary 
for Regulatory Activities system organ 
class were infections and infestations 
(56.2% [3,970/7,061]). Overall, 782 
(11.1%) patients developed HZ, with 
an IR of 3.6. IRs (95% Confidence 
Interval – 95%CI) for malignancies 
(excluding non-melanoma skin can-
cer - NMSC), NMSC and lymphomas 
were 0.8 (0.7–0.9), 0.6 (0.5–0.7) and 
0.1 (0.0–0.1), respectively. Venous 
thromboembolism (VTE) was reported 
in 0.8% of patients with an IR of 0.3. 
Major adverse cardiovascular events 
(MACEs) including myocardial infarc-
tion (MI), stroke and/or cardiovascular 
(CV) death were reported in 85 (1.3%) 
patients, and IRs were similar for both 
tofacitinib dosages (17).

Take home messages on 
tsDMARDs
• Filgotinib and upadacitinib dem-

onstrated efficacy over MTX 
monotherapy in RA patients with 
active RA with limited or no prior 
MTX exposure (11, 12).

• Efficacy outcomes for JAKis were 
confirmed in long-term extension 
studies and in real-life studies (13, 
15).

• Except for HZ, rates of serious 
adverse events (SAEs) were gen-
erally similar between different 
JAKis, and globally comparable to          
bDMARDs (16, 17). HZ vaccina-
tion prior to initiation of JAKis, 
particularly in patients at high risk 
for infection, should be considered.

Comparative efficacy, safety 
and costs of different DMARDs: 
do we know enough?
Comparative efficacy among different 
drugs approved for RA remains one 
of the most crucial issues, particularly 
with the marketing of novel drugs with 
new therapeutic targets.
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A systematic literature review (SLR) 
(18) investigated the efficacy of phar-
macological interventions in RA, with 
the aim to inform the 2019 update of the 
EULAR recommendations for RA man-
agement (19). The SLR confirmed the 
high efficacy of csDMARDs (especially 
MTX) plus GCs in early RA (20), and, 
in parallel, it confirmed that, among cs-
DMARDs-IR patients, the most efficient 
therapy is to combine csDMARDs with 
bDMARDs. The significance of switch-
ing among different bDMARDs needs 
to be evaluated in detail, yet, while a 
meta-analysis suggested that swapping 
to non-tumour necrosis factor inhibi-
tors (TNFis) is more cost-effective than 
switching to TNFis (21).
A phase IV investigator-initiated, ran-
domised, observer-blinded clinical 
trial, assessing benefits and harms of 
certolizumab pegol (CTZ), abatacept 
(ABT) or tocilizumab (TCZ) versus 
conventional treatment in patients with 
early RA, evaluated the longstanding 
question regarding whether it is ef-
ficacious to start a bDMARD in early 
treatment-naïve RA patients. Efficacy 
outcomes showed that adjusted CDAI 
remission rate at 24 weeks was 42.7% 
for patients in the active conventional 
treatment group, 46.5% for the CTZ 
group, 52.0% for the ABT and 42.1% 
for the TCZ groups. Conventional 
treatment reached the non-inferiority 
outcome compared to CTZ and TCZ, 
while ABT demonstrated higher CDAI 
remission rates (22). A large U.S. regis-
try study evaluated comparative effec-
tiveness of TNFis versus non-TNFis in 
b/tsDMARDs-naïve RA patients at 12 
months (23). Between 2001 and 2018, 
2,965 patients from the Corrona Regis-
ter were eligible, of whom 2,372 treated 
with TNFis and 593 with non-TNFis. 
Despite similar demographic and dis-
ease-related characteristics at baseline, 
more patients in the TNFi group re-
ceived concomitant csDMARDs. The 
final results demonstrated no signifi-
cant differences in efficacy outcomes 
between TNFis and non-TNFis groups. 
Similarly, in a pan-European observa-
tional cohort of 11,505 bDMARDs-
naïve patients (24), the effectiveness 
of TNFis and TCZ with and without 
csDMARDs was compared. Despite 

higher drug retention for TCZ group, 
CDAI assessment overlapped among 
groups. With the limitations intrinsic 
to an observational study, TCZ, both in 
monotherapy and in combination with 
csDMARDs is a suitable alternative to 
TNFis in bDMARDs-naïve patients. 
The concept of drug retention plays 
an important role to compare different 
pharmacological strategies, since it is 
considered a major index of both ef-
fectiveness and safety. A multicentre, 
retrospective analysis of the ANSWER 
cohort was designed to evaluate reten-
tion rates and reasons for discontinua-
tion of seven bDMARDs and tofacitinib 
in bDMARDs-naïve and bDMARDs-
experienced cases (4,415 treatment 
courses) (25). Considering bDMARDs-
naïve patients, golimumab (GOL) had 
the highest retention rate among TNFis, 
while adalimumab (ADA) was superior 
to infliximab (IFX), CTZ and etanercept 
(ETA). With respect to TNFis, ABT and 
TCZ showed higher retention rates, and 
ABT was considered superior to TCZ. 
In bDMARDs-experienced RA sub-
jects, instead, ETA was the TNFi with 
the highest retention rate, while TCZ, 
ABT and tofacitinib showed higher 
retention rates compared to TNFis, ex-
cluded ETA. 
Aside from efficacy outcomes, the es-
tablishment of the safety profile of the 
different classes of drugs is becoming 
more and more complete, with safety 
playing an increasingly important role 
in decisions-making.
A SLR was conducted to investigate 
the safety of synthetic and biological 
DMARDs and to inform the 2019 up-
date of the EULAR recommendations 
for RA management (26). The SLR con-
firmed an increased serious infections 
(SIs) risk induced by bDMARDs and 
tsDMARDs compared to csDMARDs, 
with an almost overlapping risk be-
tween b- and tsDMARDs, apart from 
HZ, in particular in Japanese and Ko-
rean patients treated with tsDMARDs, 
while the risk of tuberculosis was great-
er with monoclonal TNFi antibodies. 
Overall, the risk of malignancies was 
not increased with b/tsDMARDs, ex-
cept for NMSC, which was more preva-
lent with MTX versus general popula-
tion (only one study at moderate risk of 

bias, with a standardised incidence rate 
(SIR) of 2.52) and with ABT compared 
with csDMARDs and TNFis in another 
study. IL-6 receptor inhibitors treatment 
confirmed an association with inferior 
intestinal perforations. MACEs were 
not increased with bDMARDs com-
pared with csDMARDs, and no differ-
ence among bDMARDs was found. 
Regarding VTE, instead, the RCTs 
included in this SLR confirmed that 
tsDMARDs carried an increased risk. 
For baricitinib a dose-related effect is 
reported. The SLR also cited an interim 
analysis of an ongoing open-label study 
(A3921133); this analysis showed that 
patients with ≥1 CV risk factor treated 
with tofacitinib (5mg and 10mg twice 
daily) had increased chances of devel-
oping VTE, compared to TNFis-treated 
patients. In light of these data, the Eu-
ropean Medicine Agency urged caution 
to use baricitinib and tofacitinib in RA 
patients with risk factors for VTE. The 
risk of MACEs and stroke/transient 
ischaemic attacks induced by cs/b/ts-
DMARDs in patients with RA, was 
compared in a SLR by Singh et al. (27). 
TCZ carried a lower risk of MACEs as 
compared with TNFis (OR 0.59), while 
csDMARDs demonstrated a higher risk 
(OR 1.58). Comparative risk of stroke/
TIAs was comparable across TNFis 
and non-TNFis, whereas exposure to 
csDMARDs was associated with an in-
creased risk, as compared to treatment 
with TNFis. It has to be underlined that 
concomitant non-steroidal anti-inflam-
matory drugs (NSAIDs) and GCs did 
not have a significant impact on the 
analysis.
While long-term treatment with 
DMARDs can be associated with AEs, 
there is still little evidence to drive the 
choice to taper or discontinuing treat-
ments. Disease activity and imaging-
detected inflammation could be risk 
factors for the occurrence of flares af-
ter ADA tapering or withdrawal. PRE-
DICTRA was a phase IV, double-blind 
study that randomised 122 RA patients 
in clinical remission receiving ADA 40 
mg every other week to double-blind 
adalimumab taper (every three weeks) 
or withdrawal (placebo) for 36 weeks 
(28). The primary endpoint was the 
association between the double-blind 
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baseline hand and wrist magnetic reso-
nance imaging (MRI)-detected inflam-
mation with flares occurrence. Ap-
proximately one-third of patients who 
tapered ADA versus half withdrawing 
it experienced a flare. Time to flare was 
numerically longer in the tapering ver-
sus withdrawal arm. Interestingly, base-
line MRI inflammation was not associ-
ated with flares. None of the baseline 
disease characteristics or ADA con-
centration associated with flares after 
tapering. Moreover, approximately half 
of the flared patients regained clinical 
remission after 16 weeks of open-label 
rescue ADA. The combination of bD-
MARDs with MTX could improve the 
success of dose reduction attempts. In 
the UCLouvain Brussels cohort, rela-
tively more patients receiving a tapered 
dose were treated with a combination 
of bDMARDs and MTX (86.7% vs. 
73.8%) (29). Only 15 patients experi-
enced a flare during follow-up. Howev-
er, biases of observational design must 
be taken into account, as well the high 
proportion of patients receiving TNFis 
in this cohort (68%). It is also debated 
whether a clinician should discontinue 
the bDMARD or csDMARD first. The 
TARA study showed that DMARD-free 
remission was achievable in 15% of pa-
tients with established RA, and it was 
slightly more frequent in patients who 
first tapered csDMARDs (30). Howev-
er, the order of tapering may not affect 
flare rates, disease activity or disability. 
This multicentre single-blinded RCT 
compared two strategies: the first one 
consisted of tapering the csDMARD 
first (mainly MTX), followed by TNFi, 
the second one consisted of tapering first 
the TNFi, followed by the csDMARD. 
189 patients were randomly assigned 
to tapering their csDMARD (n=94) 
or TNF (n=95) first. The cumulative 
flare rate after 24 months was similar 
(61% and 62%, respectively), but the 
patients tapering their csDMARD first 
were more often able to go through the 
entire tapering protocol reaching drug-
free remission more often than the other 
group. Similar results were obtained in 
an open-label RCT by Pope et al. (31). 
Among RA patients achieving a thera-
peutic response on combination therapy 
with CTZ and csDMARDs, withdraw-

ing or maintaining csDMARDs led to 
sustained improvements in both groups 
at 18 months. However, the non-infe-
riority of csDMARDs discontinuation 
was not met. An important question is 
also whether it is possible to discon-
tinue GCs in the long-term manage-
ment of RA. The Steroid EliMination In 
Rheumatoid Arthritis (SEMIRA) trial, 
a 24-week double-blind, multicentre, 
two parallel-arm RCT assessed a taper-
ing scheme for GCs in RA. In patients 
who achieved LDA with TCZ and with 
at least 24 weeks of GCs treatment, 
continuing GCs at 5 mg per day for 24 
weeks provided safe and better disease 
control than tapering GCs. However, 
two-thirds of patients were able to taper 
their GC dose safely. SAEs were com-
parable between the two groups, and 
no patients had symptomatic adrenal 
insufficiency (32). Finally, gradually 
tapering either the TNFi or the csD-
MARD was equally cost-effective (33), 
but annual costs could be abated with a 
reduced dose of ADA, ETA and rituxi-
mab (RTX).

Take home messages on 
comparative efficacy and safety 
of DMARDs
• In csDMARDs-IR patients, an 

overlapping effectiveness between 
TNFis and non-TNFis was con-
firmed, particularly maintaining 
background csDMARDs therapy. 
In bDMARDs-experienced RA 
subjects, especially in case of pri-
mary TNFi treatment failure, swap-
ping to another class seems to be 
more effective, also from a purely 
economic point of view (18, 21).

• Safety outcomes emerged in re-
cent years are overlapping across 
DMARDs, but supported by more 
complete data (26, 27). Regard-
ing CV risk, no major differences 
emerged among bDMARDs, while 
more robust data are expected 
on the correlation between tsD-
MARDs and VTE. 

• Tapering the bDMARD, with or 
without withdrawing the concomi-
tant csDMARD, is confirmed fea-
sible, even if the specific features 
(e.g. clinical, imaging, biomarkers) 
of the patients suitable to undergo 

this tapering have not been univo-
cally depicted so far (28-31). Again, 
weaning from GCs, particularly for 
experienced patients, is still diffi-
cult for rheumatologists (33).

Precision medicine: 
a window open to the future
The issue of ‘the right drug for the right 
patient at the right time’ is one the most 
challenging clues in RA management 
(19). For several years it has been sug-
gested that the identification of disease 
phenotypes, or eventually surrogate 
biomarkers of specific disease clusters, 
could inform tailored therapeutic use of 
available DMARDs. At present, how-
ever, biomarkers have not fully entered 
clinical practice in therapeutic decisions 
making, and there are still great obsta-
cles in reaching precision medicine in 
RA. The great questions regarding the 
role of synovial membrane analysis in 
driving treatment decisions, as well as 
the possibility to stratify a priori the re-
sponsiveness to first line ‘anchor’ drug 
MTX, and the exact role of biomarkers 
from serum, remain substantially un-
answered.
For the first time in RA, Humby and 
colleagues (34) have tried to demon-
strate the role of synovial membrane 
evaluation in informing treatment de-
cisions in a biopsy-driven RCT. In this 
48-week, stratified, multicentre, open-
label, phase IV RCT, 164 TNFis-IR 
RA patients, after a synovial biopsy in 
a clinically active joint, were stratified 
depending on synovial B-cell status 
(immune-histochemical (IHC) analy-
sis) to receive RTX or TCZ infusions. 
The hypothesis of the authors was that 
patients without baseline enrichment in 
B-cells might have been less responsive 
to RTX. This trial demonstrated that 
baseline IHC evaluation of B-cells is 
not useful to predict clinical response to 
bDMARDs, since the primary outcome 
was not reached. In fact, CDAI-50% 
response at 16 weeks was similar be-
tween RTX and TCZ groups. However, 
if RNA sequencing was performed as 
adjunctive procedure, patients classi-
fied as B-cells poor responded better to 
TCZ as compared to RTX (RTX 12 of 
33 patients; TCZ 20 of 32 patients; dif-
ference 26% (95%CI 2–50), p=0.035). 
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This trial is fore-runner in the applica-
tion of a precision medicine approach 
to RA management since, for the first 
time, it demonstrates in a multi-centre 
trial the utility of a synovial biopsy-
driven approach, and, in particular, an 
RNA sequencing-based stratification, to 
justify treatment decisions in refractory 
RA. These results should be confirmed 
in independent cohorts, but enter over-
whelmingly among the most promising 
ones to change clinical practice in the 
future. In fact, despite peripheral blood 
leukocytes phenotyping could inform 
on whether a patient will respond or not 
to TNFis, as demonstrated in a prospec-
tive observational pilot study including 
98 RA patients starting TNFis (35), the 
trial by Humby et al. (34) further sug-
gests a cautious information on the type 
of drug the patient is more likely to re-
spond, moving away from the approach 
common to many studies aimed at iden-
tifying biomarkers of non-response to a 
targeted mechanism (or biomarkers of 
response to a single mode of action). 
Again, other studies have tried to depict 
to which TNFi a patient is more likely 
to respond, as assessed exploiting a 
machine learning model to describe 
6-months response to ADA or ETA after 
gene expression and/or DNA methyla-
tion profiling on peripheral blood mon-
onuclear cells (PBMCs), monocytes, 
and CD4+ T cells (36). The adoption 
of a biopsy-driven approach, however, 
approximates the most-inner location 
to depict the inflammatory changes in 
RA. This is in line with the demonstra-
tion that peripheral blood and synovial 
transcriptomic data significantly differ, 
as demonstrated by a meta-analysis of 
gene expression microarray data from 
synovium, whole blood cells, PBMCs, 
and CD4+ T cells from patients with RA 
and healthy controls (37). This dichot-
omy, with little overlap between com-
partments, significantly complicates the 
search for biomarkers of response in 
peripheral blood, and corroborates the 
utility of synovial membrane analysis, 
possibly with a simultaneous evalua-
tion of peripheral blood and synovial 
cells.
Similarly, given the broadly recom-
mended adoption of MTX as first-line 
treatment boundary, the possibility to 

predict clinical response to this drug 
has been fascinating for many years, in 
order to define a priori which patients 
are the most likely to proceed to more 
advanced therapeutic approaches. A 
recent SLR, aimed at identifying avail-
able biomarkers of clinical response 
to MTX at 3–6 months (38), retrieved 
100 different predictors, among which 
clinical characteristics, genetic pre-
dictors, other laboratory markers, and 
differently-combined predictive mod-
els, were enlisted. Only a small pro-
portion of these markers was evaluated 
in more than one cohort, and external 
validation of proposed predictive mod-
els was performed only in two cases, 
with low-quality evidence. The results 
of this SLR highlight that none of pro-
posed biomarkers are presently able 
to reliably predict clinical response to 
MTX at individual patient level. Re-
cently, an external validation study on 
the U-Act-Early trial by Gosselt et al. 
(39), not included in the SLR, suggest-
ed that a multivariable model based 
on clinical, genetic, and biochemical 
parameters reached similar sensitivity 
to the validation dataset in predicting 
clinical response at 3 and 6 months to 
MTX. Disease activity and functional 
parameters counted for the most rele-
vant part of the predictive ability of the 
model. Application of this algorithm 
in the context of a clinical trial is ex-
pected to enable its clinical application. 
Moreover, it has been confirmed that 
the adoption of a machine-learning ap-
proach is not able to overcome the abil-
ity of multivariable logistic regression 
to predict insufficient clinical response 
to MTX. In a post-hoc analysis of the 
Rotterdam Early Arthritis Cohort and 
the U-Act-Early trial, in fact, 355 RA 
patients starting MTX were evaluated 
for DAS28 response at 3 months (40), 
and sensitivity, specificity, positive and 
negative predictive values were similar 
between multivariable logistic models 
and machine learning-derived algo-
rithms using a predictive model mainly 
composed of clinical variables.
Serum biomarkers are easily obtain-
able and, therefore, widely studied 
in search of a precision-medicine ap-
proach. These biomarkers should ide-
ally reflect systemic and local disease 

activity. However, apart from prognosis 
stratification markers like RF, ACPAs, 
and acute phase reactant levels, none 
of them is actually endorsed by inter-
national recommendations to make 
significant changes in treatment sched-
ules (19). The multi-biomarker disease 
activity (MBDA) score, in the context 
of a tight-control, T2T-based trial, per-
formed as well as DAS28 in resem-
bling clinical response to MTX when 
assessed longitudinally (41), while the 
same score performed poorly in a 16-
week, open-label study, either when 
assessed at baseline and in its longitu-
dinal modifications (42). These studies 
confirm that MBDA score might not be 
useful as a baseline predictive index to 
define treatment response before initi-
ating csDMARDs. Apart from MBDA, 
other biomarkers from serum were eval-
uated. In a diagnostic test accuracy ret-
rospective cohort study of RA patients 
starting ADA and then withdrawing it 
due to inefficacy or side effects, starting 
another TNFi or a non-TNFi, anti-ADA 
antibodies and ADA serum levels were 
not useful in differentiating responders 
and non-responders to the subsequent 
drug (43). Among 1,193 patients in the 
MOBILITY trial population and 300 
patients in the MONARCH trial, base-
line serum IL-6 levels were predictive 
of a greater response to sarilumab at 
24 weeks compared to ADA or placebo 
plus MTX (44). These results, nonethe-
less, should be confirmed in independ-
ent cohort studies.

Take home message on 
precision medicine
• The results of the presented studies 

suggest it is time to reconsider bio-
markers discovery studies design, 
focusing on tissue-specific markers 
in combination with systemic ones. 
Despite more difficult to retrieve, 
the former might reflect in a more 
intimate way the inflammatory 
burden occurring in the most af-
fected joints of the patient, giving 
information on the active pathway 
suitable to be targeted by avail-
able drugs. A precision medicine 
approach in RA, expected since 
many years, is now believed to be 
less unreachable than before (34). 
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Challenging conditions in RA: 
what clinicians need to know
Despite the great advances having led 
to a revolution in the level of control 
of the disease and functional outcomes, 
there are some situations in different 
phases of its natural history in which 
the management of RA remains chal-
lenging even for the most expert clini-
cians (45). First, patients can exhibit 
specific comorbidities, with possible 
impact on disease activity, limiting 
therapeutic options (46). In addition, a 
subset of patients might be refractory 
even to advanced treatment strategies, 
but there is the need to consider the net 
weight of pain and depression on dis-
ease activity outcomes. Again, extra-
articular manifestations can complicate 
RA, while surgery might be necessary, 
complicating treatment balances diffi-
cultly achieved. Many of these issues 
are still not solved, representing a stim-
ulating field of debate.

Elderly patients
Elderly subjects might be affected be-
cause of elderly-onset RA or due to a 
long-standing disease, diagnosed at a 
younger age. In both cases, the need 
to weight the intensity of the treatment 
against frailty and an increased burden 
of comorbidities constitutes one main 
difficulty. Both under-treatment and 
over-treatment can occur under these 
circumstances.
An analysis from the British Society 
of Rheumatology Biologic Registry 
assessed the efficacy and safety of a 
first bDMARD line of TNFi, stratify-
ing patients according to the age (< 
or ≥75 years). Out of 15,700 subjects, 
5% were older than 75. While TNFis 
without background MTX resulted in 
an increased risk of treatment failure in 
younger patients, this was not the case 
in the older population. Moreover, older 
patients were more likely to discontinue 
treatment due to AEs, rather than inef-
ficacy, compared to younger subjects 
(47). Recently, a study based on the Ko-
rean KO-BIO registry included 355 pa-
tients aged 65 or older, treated with ts/
bDMARDs, and a control population of 
104 patients receiving csDMARDs, fol-
lowed for 1 year to evaluate response. 
The median age was 70 years, and the 

median disease duration 6.6 years. The 
proportion of patients achieving LDA 
or remission was similar in patients 
receiving ts/bDMARDs compared to 
those on csDMARDs, however the 
higher rates of response were seen in 
patients treated with ABT. Treatments 
with ABT or TCZ were more frequent-
ly related to a good EULAR response 
(61 and 68%, respectively) compared 
to TNFis and tofacitinib (43 and 45%). 
The OR for achieving a good EULAR 
response at one year was 2.51 for ABT 
and 3.11 for TCZ, with TNFis as refer-
ence. While retention rate at 3 years was 
51.6% and AEs represented the cause 
of one third of discontinuations, there 
was no significant association between 
the type of DMARD and AEs (48).
These observational studies support 
the feasibility of ts/bDMARD therapy 
in elderly patients, still with a greater 
awareness of AEs.

Cancer
RA is burdened by a high risk of ma-
lignancies, and when cancer or his-
tory of cancer are present as comorbid 
conditions, the choice of treatment, 
especially the second-line, can be chal-
lenging. While data from long-term 
observational studies do not suggest a 
relevant increase of the risk of malig-
nancies related to treatment, there is 
still scarce information on the safety of 
ts/bDMARDs in patients with a history 
of cancer. A recent SLR of recommen-
dations has highlighted the relevance 
of this gap of knowledge. The topic of 
cancer was touched by 79% of the 39 in-
cluded recommendations, and although 
the increased risk of malignancies was 
mentioned in all papers, the recom-
mended approaches were extremely 
discordant. In fact, while TNFis were 
contraindicated in case of lymphoma 
in all the sets, there was a great hetero-
geneity in case of solid neoplasms, de-
pending on timing, type of malignancy 
and treatment (49). De Germay et al. 
evaluated the risk of malignancy dur-
ing treatment with ABT in a large inter-
national pharmacovigilance database. 
The reference group was constituted 
by patients on TNFis, without a control 
group not receiving bDMARDs. ABT 
was not associated with overall cancer 

occurrence, although a higher incidence 
of melanoma was found (50).
Despite the recognised relevance of this 
topic, the evidences to support treat-
ment decisions are still extremely lim-
ited, and do not suggest any safer ap-
proach. 

Pulmonary comorbidities
The role of the lung at the onset of the 
disease and as a potential target in the 
course of RA has been lately under the 
spotlight. A source of further controver-
sy, however, is also represented by the 
management of RA in patients with pul-
monary comorbidities. In fact, some of 
these patients carry a higher risk of in-
fection, moreover in clinical trials ABT 
had been associated with an increased 
risk of chronic obstructive pulmonary 
disease (COPD) exacerbation.
A study based on the Marketscan data-
base included patients with RA and co-
morbid COPD and RA, starting ts/bD-
MARDs (including ABT) and matched 
by propensity scores with users of cs-
DMARDs. Adverse respiratory events 
were defined as severe COPD exacer-
bation requiring hospitalisation, bron-
chitis or pneumonia or influenza. 7,424 
patients starting a b/tsDMARDs and 
the same number of matched controls 
were included. The overall incidence 
rate of respiratory AEs was not great-
er in patients receiving ts/bDMARDs 
compared to those on csDMARDs 
(51). Kang et al. compared the impact 
of ABT and TNFis in determining se-
vere exacerbation of pulmonary comor-
bidities (interstitial lung disease - ILD, 
COPD and asthma) through Medicare 
and Marketscan. The outcome of in-
terest was the access to the emergency 
department due to clinical worsening of 
the pulmonary picture. A large sample 
of 3,295 patients with ILD, 7,161 with 
COPD, and 5,613 with asthma was in-
cluded. IR of exacerbation was higher 
in COPD than in ILD or asthma. Inci-
dent rate ratio (IRR) in patients starting 
ABT versus TNFis was 0.44 for ILD 
exacerbation, 0.91 for COPD exacerba-
tion, and 0.81 for asthma exacerbation 
(52).
Although these results support the    
possibility to use ts/bDMARDs in sub-
jects with pulmonary comorbidities, 
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the occurrence of exacerbation of the 
preexisting diseases should be kept in 
mind. Based on the available data, dif-
ferent profiles for different drugs do not 
seem to emerge.

Lung involvement - interstitial 
lung disease
Since the capability of managing joint 
manifestations has improved, RA-re-
lated ILD is emerging as a new diffi-
culty, also taking into account its per-
ceived poor prognosis and the scarce 
availability of effective treatments. 
A further aspect is represented by the 
possible negative impact of drugs on 
this manifestation. 
A cohort study, based on AHDs of a 
large population of newly-diagnosed 
RA receiving MTX or sulfasalazine 
(SSZ), assessed the occurrence of 
ILD or respiratory failure at 1, 5 and 
10 years. Of the 30,512 RA patients 
identified, 60% received MTX and 109 
experienced respiratory failure after 1 
year, while 359 after 5. ILD was found 
in 127 patients at 1 year and 285 at 5 
years. There was no association be-
tween MTX use and ILD at all time 
points. Interestingly, MTX associated 
with a reduced risk of respiratory fail-
ure at 1 year and at 5 years (53). Be-
sides the investigation of csDMARDs 
toxicity, a number of studies have eval-
uated the impact of some RA-specific 
drugs on the course of existing ILD. 
All of these were observational studies, 
including two studies with retrospec-
tive design. A single study included 
a control group of untreated patients. 
The compounds of interest were ABT 
and TCZ (one study each), RTX in two 
studies, and nintedanib in a small se-
ries of 7 patients. All these studies were 
likely to report positive results of the 
treatment, however solid conclusions 
are hardly drawn because of the study 
design itself. These studies are summa-
rised in Table I. 
Increasing data, in line with those pub-
lished this year, are reassuring regard-
ing the safety profile of csDMARDs 
and MTX, in particular over the risk of 
RA-related ILD. Despite an increasing 
interest on treatment options for these 
conditions, the strength of the available 
evidence is limited to support a specific 

approach. So far, no study has assessed 
the impact of early diagnosis or inten-
sive management on the occurrence of 
RA-related ILD.

Refractory RA and unmet needs
Despite timely and intensive treat-
ment, a proportion of patients with RA 
does not respond to multiple courses 
of therapy. Considering this point, in 
2020 EULAR defined difficult-to-treat 
RA through a process of consensus as 
the first step towards the development 
of recommendations on the manage-
ment of this condition. Patients are 
defined as difficult-to-treat when they 
fail at least 2 ts/bDMARDs after csD-
MARDs, have signs of active and/or 
progressive disease (moderate disease 
activity, clinical, imaging or laboratory 
signs of active disease, GCs-depend-
ence, radiographic progression, reduc-
tion of the quality of life), and if the 
management of the disease is perceived 
as problematic by the patient or by the 
treating physician (54). The identifi-
cation of patients not responding to 
standard treatment constitutes a central 
step in planning further research, how-
ever also patients meeting treatment 
targets may still experience the con-
sequences of RA in different domains. 
A SLR on the unmet needs in RA in-
cluded studies applying a T2T strategy 
and investigated residual symptoms, 
such as pain, fatigue and functioning in 
patients meeting the target. The review 
included 53 studies that applied strate-
gies based on different targets. Patients 
achieving the target still reported sig-
nificant functional disability in several 
studies, as well as residual pain and 
fatigue. All these symptoms, however, 
were less relevant in patients achiev-
ing clinical remission. Very few studies 
assessed different symptoms, such as 
anxiety and depression (55).
The emerging challenge for the next 
years seems, therefore, to be double: 
from one side there is a need to opti-
mise treatment by performing strategic 
studies in refractory patients, but from 
the other side it seems relevant to ad-
dress a group of symptoms that are par-
tially unresponsive to pharmacological 
management and have a relevant im-
pact for patients.

Mood disorders and chronic pain
The reliability of PROs included in 
disease activity outcomes may be af-
fected by comorbid mental health dis-
orders and chronic non-inflammatory 
pain, leading physicians to unneces-
sarily upscale of treatment. The link 
between mood disorders and inflam-
mation seems to be bidirectional: high 
disease activity, as well as the distortion 
of PROs, may have an influence on dis-
ease management. 
In a retrospective study, an associa-
tion between bDMARDs initiation or 
switching and the use of antidepres-
sant and anxiolytic medications was 
observed during a 2-year period (56). 
Among 12,002 RA treated with a bD-
MARD, the proportion of switchers 
from one bDMARD to another was 
13%, and the prescription of antide-
pressants and anxiolytic medications 
was documented in 24% and 43% of 
patients, especially in older age. The in-
troduction and switching of a bDMARD 
was associated with the prescription of 
antidepressants or anxiolytics. Similar-
ly, the prescription of antidepressants 
and benzodiazepine-related hypnotics 
showed to be increased among 11,693 
RA patients before initiation of either 
a TNFi or a csDMARD in a register-
based crossover study in Sweden (57).
The management of residual pain is 
challenging in the long-term treat-
ment of RA, and it is a major compo-
nent of remaining unmet needs for RA 
patients. In a post-hoc analysis of the 
multicentre SWEFOT trial (58), almost 
one third of 258 MTX-IR RA patients 
experienced a residual amount of un-
acceptable pain (VAS>40 mm) despite 
early treatment. The addition of IFX as 
compared to the addition of SSZ and 
hydroxychloroquine (HCQ) resulted 
in significantly less unacceptable pain 
up-to 21 months of follow-up. How-
ever, the proportion of patients with 
refractory non-inflammatory pain (i.e. 
unacceptable pain with 28 swollen 
joint count≤1 in absence of high lev-
els of CRP) was not significantly lower 
in the IFX group (23% vs. 28% in the 
SSZ+HCQ group) and counted for 
82% of unacceptable pain. Thus, the 
effect of biological treatment with IFX 
proved to be better than triple therapy 
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on residual pain, but its inflammation-
independent component may still need 
to be targeted in the long term even 
though early anti-inflammatory ap-
proach are implemented.
Chronic pain in arthritis may be mul-
tifactorial: inflammation-dependent 
joint degeneration along with the co-
existence of comorbidities, as well as 
abnormalities in pain processing, may 
require a comprehensive strategy based 
on analgesics ahead of anti-inflamma-
tory medications. Since the manage-
ment of chronic non-malignant pain 
became more liberal, the first-line use 
of NSAIDs has been increasingly com-
bined with opioids to treat refractory 
pain and to reduce the risk of gastroin-
testinal, CV, and renal side effects re-
lated to NSAIDs. The prescription of 
opioids was increased also in the man-

agement of early inflammatory arthri-
tis before diagnosis, as reported using 
national public registry data on 12,115 
adult patients with either seropositive 
RA, seronegative RA, or undifferenti-
ated arthritis in Finland (2010–2015) 
(59). Opioids were used at least once 
by a quarter of patients and the pre-
scription rate increased before the di-
agnosis, but decreased rapidly after it. 
Moreover, opioid exposure seems to be 
increased in RA, especially in case of 
history of mental health conditions, as 
reported in a large retrospective cohort 
of veterans in the United States (60), 
where 38.3% of patients (n=8,607) had 
both RA and mental health conditions. 
A significant association was observed 
between chronic opioid therapy and his-
tory of mental health conditions, ben-
zodiazepines and non-benzodiazepine 

sedative hypnotics, selective serotonin 
reuptake inhibitors, and antipsychotics. 
Notably, chronic use of opioids was as-
sociated with both previous non-opioid 
substance and opioid use disorders. 
These findings suggest that opioid pre-
scriptions should be carefully planned, 
particularly if patient’s history is posi-
tive for mental health conditions and 
prior substance use. 
In summary, the initiation and switch-
ing of bDMARDs may be associated 
with increased usage of psychotropic 
medications for depression and anxi-
ety, but reduced usage after the start of 
the new treatment. Anti-inflammatory 
drugs, including DMARDs, proved to 
be effective on RA pain, but the residu-
al amount of refractory pain still needs 
to be targeted by alternative analgesic 
strategies, and the use of opioids should 

Table I. Relevant studies on the treatment of RA-related ILD. 

Study Study type Population Duration of Treatment Outcome Results 
   observation 

Fernandez-Diaz (86) Longitudinal 263 patients with Median Abatacept i.v. or Pulmonary efficacy and safety Clinical assessment: 71.2% stable, 20.7%
 cohort RA-related ILD follow-up 12 s.c. (at least one Modified Medical Research improvement point on the MMRC scale
  Median disease months  dose) Council (MMRC) scale, lung Lung function test: FVC remained stable or
  duration 9.74   function tests and chest HRCT  improved >10% in 87.7% of patients
  (8.47) years    HRCT: improvement in 24 cases (18.8%), 
      worsening in 30 (23.4%)

Narvaez (87) Retrospective 31 RA-related ILD  12 months Rituximab Changes in FVC and DLCO Lung function test: reverse of the decline of
 cohort Median disease  (1000 mg x 2,  Distance at 6MWT PFTs parameters: Δ%pFVC +8.06%, p<0.001
  duration 48   every 6 months) Improvement at HRCT and Δ%pDLCO +12.7% p<0.001
  (19-116) months     6MWT: increase in the distance covered 
      (from 393 to 4146 m; p=0.376).
      HRCT: 6/18 patients (33%) worsened, 2/18 
      Improved, 10/18 (56%) were stable.

Vadillo (88) Longitudinal  68 RA-related Maximum Rituximab Functional respiratory Rituximab exposure resulted in a lower risk
 cohort ILD, 31 treated  follow-up of according to impairment (decline of >5% of functional respiratory impairment
  with rituximab 11 years clinical practice  in the predicted FVC per visit  compared with non-exposure [HR 0.51
    for RA compared with the previous (95%CI 0.31, 0.85)] 
     one)  
      
Manfredi (89) Retrospective  28 RA-related Median Tocilizumab i.v. Variation of 10% of FVC or FVC remained stable in 14 patients (56%),
 cohort ILD follow-up 30  or s.c. DLCO compared to baseline improved in 5 (20%) and worsened in 6 (24%).
   months   Improvement, worsening or  DLCO remained stable in 14 patients (56%),
     stability of HRCT  improved in 5 (20%) and worsened in 6 (24%).
      HRCT was stable in 25 cases (89%), worsened 
      in 2 (7%) and improved in 1 (4%).

Narvaez (90) Longitudinal  7 RA-related 6 months Nintedanib Relative decline of Nintedanib as an add-on treatment to
 cohort ILD refractory to    ≥10% %pFVC or ≥15% in the immunosuppressive therapy was able to
  rituximab   predicted DLCO corrected for  reverse the decline of lung function
     haemoglobin, or a relative  parameters, achieving stabilisation.
     decline in the %pFVC of
     5-10% or <15% in the DLCO 
     corrected for haemoglobin,  
     as well as a worsening of 
     respiratory symptoms and 
     increased fibrosis at HRCT. 

i.v.: intravenous; s.c.: subcutaneous; HRCT: high resolution computer tomography; MMRC: Modified Medical Research Council; FVC: forced vital capacity; DLCO: carbon 
monoxide diffusing capacity; 6MWT: 6-minute walking test.
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be considered carefully in light of co-
morbid mental health disorder and prior 
substance abuse.

Surgery outcomes in RA patients
A significant proportion of patients 
with RA undergo total joint replace-
ment (TJR), mainly due to secondary 
osteoarthritis (OA). How to manage 
concomitant drugs during perioperative 
periods is still matter of debate.
The number of TJRs decreased from 
the approval of biologics, and relevant 
changes were observed in the char-
acteristics of RA patients undergoing 
TJR. Control of inflammation, disease 
duration and age were independently 
associated with time from RA onset to 
TJR (61), suggesting that improvement 
in the management of RA in the past 20 
years has impacted TJR. Surgical site 
infections after knee and hip replace-
ment are more frequent among patients 
with RA, possibly related to immuno-
suppressive drugs. However, surgical 
site infections are not associated with 
ongoing medication with DMARDs in 
patients with inflammatory joint dis-
ease (62). Data from 494 primary elec-
tive hip and knee arthroplasties (32% 
TNFis) showed that the rate of surgical 
site infection was 3.8%, and the rate of 
periprosthetic joint infection was 1.4%, 
all of which occurred after knee arthro-
plasty. Periprosthetic joint infection oc-
curred in only one patient medicating 
perioperatively with a TNFi. Limita-
tions of this study include the low event 
rate, and the majority of patients on 
TNFis as bDMARDs. Whether mecha-
nisms different from TNF inhibition are 
related to perioperative infection is un-
clear. Compared with csDMARDs and/
or GCs without ABT, adding ABT to 
the treatment did not appear to increase 
the incidence rates of post-operative 
AEs in patients with RA undergoing or-
thopaedic surgery (63). Patients receiv-
ing ABT were matched individually 
with patients receiving csDMARDs or 
GCs. No between-group differences 
were detected in the IRs of each AE or 
in the IRs of total AE (control vs. ABT: 
15.5% vs. 20.7% in total, 5.2% vs. 3.1% 
for death). In RA patients treated with 
TCZ from the French registry RE-
GATE, the rate of surgical complica-

tions was low, as well (64). Only 8.6% 
of patients had complications with 10 
severe infections, including 5 surgical 
site infections (33.3%). In multivariate 
analysis, previous treatment with RTX 
during the last year tended to be associ-
ated with post-operative complications. 
Concerning post-operative infections, 
diabetes mellitus tended to be associ-
ated with this complication. Finally, the 
median time between surgery and last 
infusion was relatively short, according 
to the half-life of TCZ (approximately 
5 weeks), but this did not influence the 
rate of post-operative complications.
As a way of resuming, currently ap-
proved DMARDs seem to be safe in 
relation to orthopedic surgery, with no 
red flags emerging for any of the drugs.

Efficacy and safety of traditional 
Chinese medicine and Western medicine
Over the years, several botanical re-
sources have been proposed by tra-
ditional Chinese medicine (TCM), 
which might have a positive effect on 
both symptoms and disease progres-
sion. Among the most used medicines 
of botanical origin used for RA, Trip-
terygium wilfordii Hook. f., Aconitum 
carmichaelii Debx., Curcuma longa 
L., Guizhi-Shaoyao-Zhimu Decoction, 
Xinfeng capsule, and a novel antioxi-
dative and anti-inflammatory formula-
tion prepared from the ethanol extracts 
of Artemisia asiatica (DA-9601) are 
enlisted. Xing et al. performed a meta-
analysis, comparing efficacy and safety 
of integrated therapy of TCM and West-
ern medicine (WM) for RA (65). Based 
on the review of 20 included RCTs, it 
has been observed that patients with 
integrative TCM-WM treatment have 
achieved better outcomes compared to 
patients receiving WM treatment alone, 
both in terms of disease activity and 
AEs. Reduction in DAS28 was higher 
for the TCM-WM compared to the WM 
treatment group. The meta-analysis 
shows how the integration of WM and 
TCM can guarantee not only effective-
ness, but also a better therapeutic adher-
ence considering the reduction of side 
effects related to csDMARDs. How-
ever, it is hard to imagine how much 
these findings could impact on western 
attitudes in treating RA subjects.

Novel Coronavirus disease-19: 
impact on RA treatment
The COVID-19 has impacted dramati-
cally on RA treatment. Since immune-
modulating drugs are known to increase 
the risk of viral and non-viral infec-
tions, there has been an urgent need to 
understand whether the use of RA med-
ications is safe during the COVID-19 
pandemic (66-72). 
Italy was one of the first countries signif-
icantly affected by the COVID-19 pan-
demic. The Italian Society for Rheuma-
tology promptly launched a retrospec-
tive and anonymised data collection 
to monitor COVID-19 in patients with 
rheumatic diseases, the CONTROL-19 
surveillance database, which is part of 
the COVID-19 Global Rheumatology 
Alliance (73). Preliminary data from 
the first 232 patients (RA patients repre-
senting 34.1% of the study population) 
showed that immunomodulatory treat-
ments were not significantly associated 
with an increased risk of intensive care 
unit admission/mechanical ventilation/
death. However, the report mainly in-
cluded the most severe cases occurring 
before 3rd May 2020. One year later, we 
have known that the impact of rheu-
matic diseases on COVID-19 sever-
ity could be related to disease severity, 
treatment, or both (68). In hospitalised 
patients with rheumatic musculoskel-
etal diseases (RMDs), having a connec-
tive tissue disease (CTD) but not chron-
ic inflammatory arthritis (CIA), nor 
previous immunosuppressive therapies, 
was associated with severe COVID-19 
(74). In the first published matched-
cohort study by Pablos and colleagues, 
456 non-rheumatic controls were ran-
domly sampled 1:1 and matched by 
age, gender and polymerase chain re-
action (PCR)-date to hospital PCR+ 
COVID-19 rheumatic patients with 
CIA (60%) or CTDs (40%). The pri-
mary outcome was severe COVID-19, 
defined as death, invasive ventilation, 
intensive care unit admission or serious 
complications. Most patients (74%) had 
been hospitalised, and the risk of severe 
COVID-19 was 31.6% in the rheumatic 
and 28.1% in the non-rheumatic co-
horts. In logistic regression analysis, 
independent factors associated with 
severe COVID-19 were increased age, 
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male sex and having a CTD, but not 
previous immunosuppressive therapies. 
The use of immune-modulating medi-
cations as a risk factor for COVID-19 
severity was assessed by a meta-analy-
sis of observational and case-controlled 
studies of patients with autoimmune 
diseases (75). Patients with autoim-
mune diseases had an increased risk of 
COVID-19, primarily attributed to GCs 
use. b/tsDMARDs monotherapy was 
associated with a lower risk of severe 
COVID-19, suggesting its safety in the 
COVID-19 pandemic. Meta-regression 
analysis showed GCs were significantly 
related to the risk of COVID-19. Again, 
GCs, csDMARDs and b/tsDMARDs 
plus csDMARDs combination therapy 
increased the rates of hospitalisation 
and mortality, whereas b/tsDMARDs 
monotherapy, particularly TNFis, were 
associated with a lower risk of hospi-
talisation and death.
Although many immune-modulating 
therapies do not increase the risk of se-
vere COVID-19, GC use has been as-
sociated with hospitalisation and poor 
outcomes due to COVID-19. Data from 
a German cohort including 468 patients 
with rheumatic diseases with SARS-
CoV2 infection (48% RA) showed that 
age and current or prior treatment with 
GCs in dosages higher than 5 mg/day 
were significant risk factors for hospi-
talisation, as well as other comorbidi-
ties such as CVD, ILD/COPD, chronic 
kidney disease (76).
Patients with RMDs were more likely 
to be admitted with COVID-19 than 
the general population. Danish pa-
tients with RMDs (n = 58,052) had an 
increased partially adjusted incidence 
of hospitalisation with COVID-19 
compared with the 4.5 million people 
in the general Danish population, with 
the strongest associations for patients 
with RA and vasculitides. There was 
no increased incidence of COVID-19 
hospitalisation associated with TNFis, 
HCQ, nor GC use. COVID-19 admit-
ted patients with RA also had a slightly 
higher HR for a severe outcome (77). 

Take home messages on COVID-19 
impact on RA management
• More research is needed to disen-

tangle the relative contribution of 

inflammatory burden and disease 
activity over GC use to affect the 
outcome of COVID-19 severity 
in patients on active treatment for 
RA (73-75). While the unfavour-
able association between GCs use 
and COVID-19 outcomes has also 
been shown by data from the Glob-
al Rheumatology Alliance (71, 72), 
more intense immune-suppression 
with RTX, but not TNFis, associ-
ated with mortality, suggesting that 
some mechanisms could be more 
harmful than others. 

• Clinicians must take into account 
that moderate to high rheumatic 
diseases activity was also an inde-
pendent risk factor for hospitalisa-
tion, underlining the importance 
of continuing adequate treatment 
during the pandemic (76).

Telemedicine in RA: 
myth or reality?
According to the definition of the World 
Health Organisation, “telemedicine 
uses information and communication 
technologies to overcome geographi-
cal barriers, and increase access to 
health-care services”. The interest in 
telemedicine for patients suspected for 
or diagnosed with RA is not recent and, 
in 2020, it increased in reason of the 
spread of COVID-19 pandemic and its 
effect on health-care access. 
Novel publications focusing on tel-
emedicine for the improvement of RA 
management have been surprisingly 
sparse, so far. In a Cochrane systematic 
review updated until July 2019, out of 
19 trials with different conditions, only 
1 focused on 85 RA patients who were 
randomised to the intervention (video-
consultations between physical thera-
pist and rheumatologist in the presence 
of the participant) or to usual care (i.e. 
in-person visits at rheumatology clin-
ics) and monitored for 9 months (78). 
Little or no difference between groups 
were reported for disease activity and 
health-related quality of life (Table II). 
Notably, more than 40% of participants 
withdrew in the intervention group due 
to patient’s preference for travelling 
into town for in-person appointment. 
The certainty of evidence was graded 
as low and the overall confidence in the 

effect estimates was judged to be lim-
ited. In another RCT on 94 DMARDs-
naive RA patients with high-to-moder-
ate disease activity, participants were 
monitored either by using a smartphone 
application as the intervention, or by 
conventional visits as control over 
6-months of follow-up (79). The pri-
mary endpoint of the reduction of the 
number of intermediate physical visits 
in the intervention group was reached 
(4.4% vs. 86.4% in the control group 
had at least two physical visits), and 
no differences were detected in the 
secondary outcomes of disease activ-
ity (Table II). Conversely, the number 
of phone-call visits was significantly 
higher in the intervention group and the 
total number of visits (sum of in-person 
and phone-call visits) was not differ-
ent between the groups. Finally, in a 
third RCT, 166 early DMARDs-naive 
RA were monitored over 12 months 
by enhancing the follow-up with text 
messages via short message service 
(SMS) every other week in the first 6 
months against the usual care as control 
group (80). In most cases, a combina-
tion of csDMARDs was started and the 
rate of disease remission according to 
Boolean definition was not different 
between the two groups at 6 and 12 
months. Changes in disease activity, 
quality of life, and patient’s confidence 
to the treatment were not significantly 
different between the intervention and 
the control. Conversely, the number of 
nurse’s telephone contacts was higher 
in the intervention group, whilst no dif-
ferences between the groups were re-
ported in terms of physician’s contacts 
and unscheduled visits. 

Take home messages on 
telemedicine in RA
• Regular monitoring by a healthcare 

professional is pivotal to adequately 
manage the evolving disease activ-
ity in RA patients and telemedicine 
could play a role. However, despite 
the growing interest in response 
to urgency of the COVID-19 pan-
demic, telemedicine applied to RA 
is still largely under-investigated. 
Data from 3 randomised controlled 
trials showed no differences be-
tween the use of information and 
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communication technologies and 
usual care with regards to disease 
activity and quality of life in RA 
patients (78-80). 

• The real advantage for RA patients 
still needs to be elucidated in the 
face of the unclear optimisation 
of the use of the health-care re-
sources. Nevertheless, the field of 
telemedicine applied to RA pa-
tients seems to be promising and 
further studies are expected to be 
performed in the short-to-medium 
term in response to the new health 
care needs prompted by the COV-
ID-19 pandemic.

Safety and efficacy of vaccines 
in RA: still unsolved problems?
Patients with RA are at increased risk 
for infections resulting in significant 
morbidity and mortality compared to 
the general population. Vaccines are ef-
fective for prevention of infectious dis-

eases, but their uptake is known to be 
suboptimal in RA, while their efficacy 
and safety are still matter of debate due 
to the concerns about the impaired im-
munological response and the risk of 
recrudescence of the disease. 
In 2020, two RCTs on influenza vac-
cines in RA were published, and the 
high-dose trivalent influenza vac-
cine (HD-TIV) was compared to the 
standard-dose quadrivalent influenza 
vaccine (SD-QIV) to assess immu-
nogenicity and safety (81, 82). In the 
first large study (81), among 248 RA 
patients included, those who received 
HD-TIV were more likely to serocon-
vert for influenza strains, including A/
H1N1, than those who received SD-
QIV. The frequency of mild-to-severe 
AEs following immunisation was simi-
lar with both vaccines, and the most 
frequent were rated as mild–moderate 
new-onset myalgias, headaches, and 
tiredness. Compared with the SD-QIV, 

the HD-QIV was not associated with 
an increase in disease activity. Notably, 
MTX in csDMARD-only regimens or 
in combination with bDMARDs did not 
reduce the seroconversion rate after the 
HD-TIV, and patients on bDMARDs 
(excluding RTX) had a greater serocon-
version with the use of HD-TIV rather 
than with SD-QIV. In the smaller study 
(82), the findings of a greater propor-
tion of strain-specific seroconversion 
post-vaccination in RA patients (n=51) 
who received HD-TIV compared to 
SD-QIV were confirmed, but the sta-
tistical significance was not reached. 
When compared to 51 age- and gen-
der-matched controls, RA subjects had 
similar seroconversion rates following 
administration of influenza vaccines, 
and the treatment with TNFis was not 
associated with a reduction in antibody 
responses to either HD-TIV or SD-QIV. 
Another common infection in im-
munocompromised individuals, par-

Table II. Experimental studies on the use of telemedicine to support the management of care of patients with RA.

Study Study Trial registry* Intervention Comparison Participants Setting Primary endpoint Effect estimate Secondary endpoints
 type  (I)   (C) 

Taylor-Gjevre 2018 (91) RCT NCT02371915 Video- Usual care, i.e. 85 (I:54 / 1 urban clinic, Reduction of MD 0.9 (95% mHAQ (MD 0.2, 95%CI
   consultations in-person  C:31) 5 rural clinics DAS28-CRP CI, -1.2-3.1), -0.1-0.5, p=0.14)
   between  visits  (Canada) (9 months) p=0.33 RADAI (MD 0.9, 95%CI
   physical       -0.5-2.4, p=0.19)
   therapist and      EQ5D (MD -0.1, 95%CI   
   rheumatologist      -0.4-0.1, p=0.29) 
               
Pers 2020 (79) RCT NCT03005925 Connected Usual care, i.e. 94 (I:48 /  1 Rheumatology Reduction of I: 0.42 vs. C: Number of phone-call
   monitoring  conventional C:46) clinic (France) consultations 1.93, p<0.05 visits (I: 2.67 vs. C: 
   interface on a  monitoring  (6 months)   0.41, p<0.01)
   smartphone by      DAS28 (MD, I: -1.37 
   “SATIE-PR”      vs. C: -1.48, p=0.63) 
   application      HAQ (mean, I:0.56 vs.  
           C: 0.78, p=0.04)
         RAPID-3 (p=0.25)
         SF-12 (mean, PCS, I: 
         40.2 vs. C:35.6, 
         p=0.14; MCS, I: 41.8 
         vs. C:39.3, p=0.35) 
               
Kuusalo 2020 (80) RCT NCT02424877 Text message  Usual care, i.e. 166 (I: 84 / 6 Rheumatology Boolean-based I: 51% (95% Remission at 12 months
   (SMS)– routine C: 82) clinics (Finland) definition of CI 40-62) vs. (I: 57% vs. C: 43%,
   enhanced follow-up   remission  C: 42% (95% p=0.17
   monitoring    (6 months) CI 32-53), DAS28 at 6 months 
   by “SandRA”     p=0.34  (mean, I: 2.18 vs. C: 2.21,
   software         p=0.18)
         DAS28 at 12 months  
         (mean, I: 1.79 vs. C: 2.08,  
         p=0.28)
         SF-36 at 6 months (MD,  
         PCS, in favour of the 
         intervention, p=0.04)  
         
*ClinicalTrials.gov identifier. RA: rheumatoid arthritis; RCT: randomised controlled trial; MD: mean difference; CI: confidence interval; DAS28-CRP: 28-joint disease activity 
score with C-reactive protein; mHAQ: modified Health Assessment Questionnaire; RADAI: Rheumatoid Arthritis Disease Activity index; EQ5D: EuroQol 5 dimensions ques-
tionnaire; RAPID-3: Routine Assessment of Patient Index Data 3; PCS: Physical health composite score; MCS: Mental health composite score; SF-12: Short-Form 12; SF-36: 
Short-Form 36.
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ticularly JAKis-users, is HZ. In the 
post-hoc analysis of a RCT on RA 
patients treated with tofacitinib with 
or without MTX, or ADA with MTX, 
216 out of 1,146 patients received live 
zoster vaccine (LZV) 28 days before 
the initiation of study treatment (83). 
A total of 18 HZ infections occurred, 
mainly mild, with similar incidence 
rates across treatment groups and be-
tween vaccinated and non-vaccinated 
patients (2/216, 1.4%, and 15/930, 
1.6%, respectively). No serious LZV-
related AEs or zoster-like lesions were 
reported in the 42 days following vac-
cination. Nevertheless, definitive con-
clusions on vaccine efficacy cannot be 
derived since this study was not pow-
ered for this purpose.
Despite the data on efficacy and safety 
of vaccines, vaccination rates in RA 
patients are suboptimal. In a small 
survey performed on 98 RA patients 
(April 2018-January 2020) in Canada 
(84), a high number of patients report-
ed to have received influenza vaccine 
(72.4%) in the past year, but the rates 
were lower with respect to HZ (18.4%) 
and pneumococcus (36.7%). This lack 
of immunisation was mainly attributed 
to unawareness by the patient and mis-
information due to conflicting opinions 
on whether they should receive the 
vaccines. An active strategy aiming at 
facilitating access to vaccination may 
be considered to improve the uptake 
among RA patients. In a survey per-
formed on 116 RA patients in 2018 
(85), the increase of the uptake of in-
fluenza vaccination was 14.1% com-
pared to the uptake in 2015, and pa-
tients’ age, treatment with bDMARDs, 
and physician’s recommendation were 
associated with vaccination. Notably, 
refusal was the most common reason 
for non-vaccination, and this should 
prompt to consider the implementation 
of education campaign along with the 
recommendation from the attending 
rheumatologist.
No studies on safety and efficacy out-
comes of vaccination for COVID-19 
disease have been published in 2020, 
and the main trials on these vaccines 
were designed to exclude subjects with 
immune-modifying drugs or diagnosed 
with an immunocompromising condi-

tion. Thus, novel data about the impact 
of anti-COVID-19 vaccines on RA pa-
tients are awaited (69).

Take home messages on vaccines
• High-dose trivalent and standard-

dose quadrivalent influenza vac-
cines appear to be safe, providing 
immunogenicity in RA patients 
treated with MTX and/or bD-
MARDs (excluding RTX) in 2 
RCTs (81, 82). 

• Barriers to vaccination need to be 
targeted to fill in the gap of the 
suboptimal uptake of vaccines in 
RA patients (84, 85).

• More data are expected regarding 
efficacy and safety of anti-SARS-
CoV-2 vaccines in rheumatic pa-
tients (69).

Conclusions
RA is a variegated disease, and the 
evolving process guiding treatment de-
cisions is more complex than a mere 
choice across a yearly updating list of 
drugs. The most innovative part of this 
chapter refers to strategies to adopt in 
specific clinical contexts, bearing in 
mind the influence of patients’ prefer-
ences, biological features, comorbidi-
ties, as well as the evolving sceneries of 
socio-economical and sanitary status. 
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(in order of appearance)
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DMARDs: disease-modifying anti-rheumatic   
                  drugs
COVID-19: novel Coronavirus disease-19
T2T: treat-to-target
AHDs: administrative healthcare databases
GC: glucocorticoid
LDA:  low-disease activity
bDMARDs: biological DMARDs
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JAK: Janus kinase
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tsDMARDs: targeted synthetic DMARDs
RCTS: randomised controlled trials
ACR: American College of Rheumatology
OD: once daily
PROs: patient-reported outcomes
DAS28-CRP: Disease Activity Score at 28     
                       joints - C-reactive protein
AEs: adverse events
IRs, insufficient responders
LTE: long-term extension
SDAI: Simple Disease Activity Index

CDAI: Clinical Disease Activity Index
HAQ-DI: Health Assessment Questionnaire  
                Disability Index
csDMARDs: conventional synthetic 
DMARDs
HR: hazard ratio
RF: rheumatoid factor
ACPAs: anti–citrullinated protein antibodies
IR: incidence rate
PYs: person years
HZ: herpes zoster
HS: herpes simplex
BMI: body mass index
TEAEs: treatment-emergent AEs
95%CI: 95% Confidence Interval
NMSC: non-melanoma skin cancer
VTE: venous thromboembolism
MACEs: major adverse cardiovascular events
MI: myocardial infarction
CV: cardiovascular
SAEs: serious adverse events
SLR: systematic literature review
EULAR: European Alliance of Associations  
               for Rheumatology
TNFis: tumour necrosis factor alpha inhibitors
CTZ: certolizumab pegol
ABT: abatacept
TCZ: tocilizumab
U.S.: United States of America
GOL: golimumab
ETA: etanercept
SIs: serious infections
SIR: standardised incidence rate
TIAs: transient ischaemic attacks
NSAIDs: non-steroidal anti-inflammatory
                drugs
ADA: adalimumab
IFX: infliximab
MRI: magnetic resonance imaging
SEMIRA: Steroid EliMination In 
                 Rheumatoid Arthritis
RTX: rituximab
IHC: immunohistochemistry
PBMCs: peripheral blood mononuclear cells
MBDA: multi-biomarker disease activity
COPD: chronic obstructive pulmonary disease
ILD: interstitial lung disease
SSZ: sulfasalazine
HCQ: hydroxychloroquine
TJR: total joint replacement
OA: osteoarthritis
TCM: traditional Chinese medicine
WM: Western medicine
RMDs: rheumatic musculoskeletal diseases
CTDs: connective tissue disease
CIA: chronic inflammatory arthritis
PCR: polymerase chain reaction
SMS: short message service
HD-TIV: high-dose trivalent influenza vaccine
SD-QIV: standard-dose quadrivalent 
                influenza vaccine
LZV: live zoster vaccine
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i.v.: intravenous
s.c.: subcutaneous
HRCT: high resolution computer tomography
MMRC: Modified Medical Research Council
FVC: forced vital capacity
DLCO: Carbon Monoxide Diffusing Capacity
6MWT: 6-minutes walking test
MD: mean difference
CI, confidence interval
mHAQ: modified Health Assessment 
              Questionnaire
RADAI: Rheumatoid Arthritis Disease 
               Activity Index
EQ5D: EuroQol 5 Dimensions 
             Questionnaire
RAPID-3: Routine Assessment of Patient      
                  Index Data 3
PCS: Physical health composite score
MCS: Mental health composite score
SF-12: Short-Form 12
SF-36: Short-Form 36
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