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Incidence

• What it is known
 Variability in the incidence of RA in
different populations:
 Declines in RA occurrence have
been reported in several
populations in the USA, Western
Europe and Japan during the
second half 20th century
 Increase in the incidence of RA in
the late 1990s to early 2000s,
particularly in females, has been
reported in Olmsted County,
Minnesota and in Denmark.

• Aim of the study:

To examine trends in the incidence of
RA from 2005 to 2014
 Overall
 By serological status
 Compared with 1995–2004 and
1985–1994

Myasoedova E, et al. Ann Rheum Dis 2020;0:1–5.
doi:10.1136/annrheumdis-2019-216694

Incidence
Main findings:
 Overall, the incidence of RA overall was stable during 2005–2014 compared
with the previous decade.
 Decreasing incidence of (RF)-positive RA and increasing incidence of RFnegative RA in 2005–2014 as compared with the previous decades.

Incidence

How might this impact on clinical
practice or future developments?
 Rising incidence of RF-negative RA
suggests the need for increased
awareness and timely recognition of RFnegative RA by physicians.
 The changing prevalence of
environmental factors, such as smoking,
obesity and others, may have
contributed to decreasing incidence of
RF-positive RA and increasing incidence
of RF-negative RA in 2005–2014.

Myasoedova E, et al. Ann Rheum Dis 2020;0:1–5.
doi:10.1136/annrheumdis-2019-216694

Mortality

• Mortality in patients with rheumatoid arthritis (RA) is higher than in the
general population.
• A meta-analysis of studies on incident RA diagnosed from 1953 to 2007Q
– failed to demonstrate any obvious decrease in the excess mortality, at least in
relative terms,
– although a decreasing mortality rate was observed (but during the same time
period, mortality rates have decreased also in the general population).

Poppelaars PBM, et al. Ann Rheum Dis. 2019 May;78(5):586

Mortality
• Questions in the study:
 Mortality in the COBRA-trial cohort after 23 years follow-up,
compared with a reference sample
 Explores associations between mortality and well-known prognostic
factors.

Poppelaars PBM, et al. Ann Rheum Dis. 2019 May;78(5):586

Mortality
• Questions in the study:
 Mortality in the COBRA-trial cohort after 23 years follow-up,
compared with a reference sample
 Explores associations between mortality and well-known prognostic
factors.
• Duration of follow-up in patients alive was
mean 23 (range 22–24) years.
• SMR
–
–
–

Total SMR=0.80 [95% CI 0.59 - 1.06])
COBRA patients SMR 0.75 [0.47 - 1.14]
SSZ patients SMR 0.85 [0.56 - 1.25]); p=0.61)

• Factors significantly associated with increased
mortality hazard:
–
–
–
–

damage progression at 28 weeks
high HAQ score
absence of HLA-DR 2 or 3
disease duration from start of treatment
Poppelaars PBM, et al. Ann Rheum Dis. 2019 May;78(5):586

Mortality

What does this study add?

How might this impact on
clinical practice or
future developments?

• This prospective cohort study in
patients with early RA is one of the
first to show a normalisation of RA
mortality after 23 years of follow-up.
• Several well-known prognostic
factors were related to mortality.

• The study confirms that early and
intensive treatment of RA has longterm benefits and suggests that
treating to target is especially
important for patients with poor
prognosis.

Poppelaars PBM, et al. Ann Rheum Dis. 2019 May;78(5):586

Mortality

The aim of this study

Methods

• Assess overall mortality in a clinical
inception cohort of patients with RA
compared with the general
population
• Emphasis on the development of
absolute risk and RR of death as a
function of both disease duration
and calendar period of RA

• Nationwide population-based cohort
study of patients with newly
diagnosed RA with individually
matched general population
comparator subjects, based on
prospectively recorded register data.
• We further set out to investigate
mortality risks with different RA
phenotypes

Holmqvist M, et al. Ann Rheum Dis 2017; doi:10.1136/annrheumdis-2017-212131

Mortality
Clinical characteristics of patients with new-onset RA at inclusion

Holmqvist M, et al. Ann Rheum Dis 2017; doi:10.1136/annrheumdis-2017-212131

Mortality
Across all calendar periods of RA diagnosis, an initial mortality ‘deficit’
turned into an excess mortality 5–10 years after RA diagnosis.
Kaplan-Meier survival curve comparing patients with new-onset rheumatoid
arthritis (RA, red line) with the general population (blue line).

The relative risk of death among patients with rheumatoid arthritis (RA),
overall and by calendar period of RA diagnosis compared with the
general population

Holmqvist M, et al. Ann Rheum Dis 2017; doi:10.1136/annrheumdis-2017-212131

Mortality

What does this study add?
• In conclusion, despite a decreasing
absolute mortality rate, the excess
risk of mortality in RA compared with
the general population remains

How might this impact on
clinical practice or
future developments?
• To close this gap, increased efforts to
prevent disease progression and
comorbidity, from disease onset
throughout the disease course, are
needed.

Holmqvist M, et al. Ann Rheum Dis 2017; doi:10.1136/annrheumdis-2017-212131

Mortality

Mortality in RA
 Altogether it appears that in the long term the increase in longevity seen in
the general population is matched and perhaps surpassed by increases seen
in the RA population
 But a detrimental difference remains
 It is likely that the improved prognosis is the sum of earlier detection and
treatment, more aggressive treatment, and better handling of (especially
cardiovascular) comorbidity.

Poppelaars PBM, et al. Ann Rheum Dis. 2019 May;78(5):586
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• What is already known:
 Studies of the risk of
immunosuppression in patients
undergoing surgery most
commonly involve patients
undergoing elective
arthroplasty, but few studies
have evaluated other major
surgery.

• Aim of the study:
 To evaluate the impact of
biologics and glucocorticoids
on outcomes after other major
surgeries.

ARD 2020 May;79(5):573

Design
• Retrospective cohort study
– Medicare data 2006–2015
• RA patients undergoing
– hip fracture repair,
– abdominopelvic surgery
– cardiac surgery
• Compared
– 90-day mortality and
– 30-day readmission

• Treatments
– Methotrexate
– TNFi or a non-TNFi
biologic/tsDMARD <8 weeks
before surgery
– Glucocorticoids

Comparable risk for mortality between MTX & bDMARDs
treated patients

Associations of biologic use with mortality and readmission by surgery type. OR from inverse
probability-weighted logistic regression models.

ARD 2020 May;79(5):573

Comparable risk for readmission between MTX & bDMARDs
treated patients

ARD 2020 May;79(5):573

STEROIDS: >5 but mostly >10mg/d →higher mortality among
patients undergoing cardiac surgery, trend for increased
readmissions

ARD 2020 May;79(5):573

What does this study add?
• RA patients on bDMARDs did not
have a greater risk of
postoperative infections vs
patients receiving MTX
• Glucocorticoids were associated
with a dose-dependent increase
in the risk of postoperative
infection.

How might this impact clinical
practice:
• Prolonged interruptions in
biologics before major surgery is
likely not required,
• Minimising glucocorticoids before
surgery should be a focus of
perioperative management.

ARD 2020 May;79(5):573

Current EULAR Recommendations:
• “Short-term GC should be
considered when initiating or
changing csDMARDs, in different
dose regimens and routes of
administration, but should be
tapered as rapidly as clinically
feasible”

Aim of the study:
• To investigate the efficacy and
safety of a scheme for tapering
oral glucocorticoids compared
with continuing low- dose oral
glucocorticoids in patients with
rheumatoid arthritis and stable
disease.

Lancet. 2020 Jul 25;396(10246):267

Design

Lancet. 2020 Jul 25;396(10246):267

Steroids protocol

Flare was defined as DAS28-ESR >3·2 and
an increase in DAS28-ESR >0·6 from the
randomisation visit value.

Outcomes
 Primary outcome:
Difference in mean DAS28-ESR change from baseline to week 24
(0,6 defined as clinically relevant)

 Secondary outcomes:
•
Treatment success (low disease activity at week 24 & absence of flare for 24
weeks & no confirmed adrenal insufficiency necessitating replacement therapy)

•

Others:
–
–

change in CDAI, rheumatoid arthritis flare rate, patient-reported outcomes (rheumatoid arthritis impact of
disease, HAQ-DI, work productivity and activity impairment questionnaire: rheumatoid arthritis)
Safety: adverse events, serious adverse events, adverse events of special interest and adrenal insufficiency
necessitating replacement therapy

Results
Primary endpoint

Steroids d/c

Lancet. 2020 Jul 25;396(10246):267

Result
Secondary endpoint: treatment success

Pts with low disease activity by week 24, no flare and no
confirmed adrenal insufficiency necessitating replacement
therapy:
77% in the continued group
65% in the tapered group

Relative risk 0.83[95% CI 0.71–0.97]

Conclusion
Continuing prednisone at a dose of 5 mg per day over 24 weeks
was safe and better for maintaining disease control than tapering
prednisone from 5 mg per day to 0 mg per day in patients who had
RA with a low disease activity treated with TCZ and who historically
received at least 24 weeks of concomitant low-dose GC treatment.
BUT
The 65% treatment success rate of prednisone tapering might be an
important consideration for shared decision making!

Lancet. 2020 Jul 25;396(10246):267

Nagy G, et al. Ann Rheum Dis. doi:10.1136/annrheumdis-2020--217344

1. Treatment according to EULAR recommendation and failure of ≥2 b/tsDMARDs
(with different mechanisms of action) after failing csDMARD.

Nagy G, et al. Ann Rheum Dis. doi:10.1136/annrheumdis-2020--217344

1. Treatment according to EULAR recommendation and failure of ≥2 b/tsDMARDs
(with different mechanisms of action) after failing csDMARD.
2. Signs suggestive of active/progressive disease, defined as ≥1 of:
a. At least moderate disease activity (DAS28-ESR>3.2 or CDAI>10).
b. Signs (including APR and imaging) and/ or symptoms suggestive of active disease (joint related
or other).
c. Inability to taper glucocorticoid treatment (below 7.5 mg/day prednisone or equivalent).
d. Rapid radiographic progression (with or without signs of active disease).
e. Well-controlled disease according to above standards, but still having RA symptoms that are
causing a reduction in quality of life.

Nagy G, et al. Ann Rheum Dis. doi:10.1136/annrheumdis-2020--217344

1. Treatment according to EULAR recommendation and failure of ≥2 b/tsDMARDs
(with different mechanisms of action) after failing csDMARD.
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a. At least moderate disease activity (DAS28-ESR>3.2 or CDAI>10).
b. Signs (including APR and imaging) and/ or symptoms suggestive of active disease (joint related
or other).
c. Inability to taper glucocorticoid treatment (below 7.5 mg/day prednisone or equivalent).
d. Rapid radiographic progression (with or without signs of active disease).
e. Well-controlled disease according to above standards, but still having RA symptoms that are
causing a reduction in quality of life.

3. The management of signs and/or symptoms is perceived as problematic by the
rheumatologist and/or the patient.
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1. Treatment according to EULAR recommendation and failure of ≥2 b/tsDMARDs
(with different mechanisms of action) after failing csDMARD.
2. Signs suggestive of active/progressive disease, defined as ≥1 of:
a. At least moderate disease activity (DAS28-ESR>3.2 or CDAI>10).
b. Signs (including APR and imaging) and/ or symptoms suggestive of active disease (joint related
or other).
c. Inability to taper glucocorticoid treatment (below 7.5 mg/day prednisone or equivalent).
d. Rapid radiographic progression (with or without signs of active disease).
e. Well-controlled disease according to above standards, but still having RA symptoms that are
causing a reduction in quality of life.

3. The management of signs and/or symptoms is perceived as problematic by the
rheumatologist and/or the patient.

All three criteria need to be present in D2T RA
Nagy G, et al. Ann Rheum Dis. doi:10.1136/annrheumdis-2020--217344
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Arthritis & Rheumatology, 2020

• Potential predictors to
response to TNFi
– age, sex, disease duration,
disease activity, smoking
status, concomitant
methotrexate therapy
– “Matrix” of response to
golimumab based on
clinical parameters

• Limitations:
– did not illustrate the biological
mechanisms that underlie this
differential response to the
TNFi
– did not embark on potential
treatment responses to
individual TNFi.

AR, 2020

RA is characterized by the chronic infiltration of immune cells in the synovial
membrane and activation of immune cells in the BM and peripheral blood.

Arthritis Rheumatol. 2020 Sep 10. doi: 10.1002/art.41516.

AR, 2020

RA is characterized by the chronic infiltration of immune cells in the synovial
membrane and activation of immune cells in the BM and peripheral blood.
• Several transcriptomic and
epigenetic studies have been
conducted on synovium and blood
of patients with RA. To understand
biological processes associated
with disease and anti-TNF
response
• These studies have demonstrated
that transcriptomic and epigenetic
profiling has the potential to
predict response to anti-TNF
therapies before treatment

• Limitations:
– Clinical predictors:
• low clinical value

– Molecular
• Differential responses to
individual TNFi
• Bulk peripheral blood and cellspecific

Arthritis Rheumatol. 2020 Sep 10. doi: 10.1002/art.41516.

Aim
• To generate cell-specific profiles
that can predict response to
two TNFi, ADA and ETN, prior to
treatment initiation

Method
• Transcriptomics and epigenetic
profiling of immune cell types and
whole PBMCs along with deep
clinical profiling of RA patients

Arthritis Rheumatol. 2020 Sep 10. doi: 10.1002/art.41516.

Aim
• To generate cell-specific profiles
that can predict response to
two TNFi, ADA and ETN, prior to
treatment initiation

Method
• Transcriptomics and epigenetic
profiling of immune cell types and
whole PBMCs along with deep
clinical profiling of RA patients

Arthritis Rheumatol. 2020 Sep 10. doi: 10.1002/art.41516.

PBMCs

 Approximately 50% response (Good & moderate) to ADA or ETN.

 No clinical variable at baseline could predict response

Arthritis Rheumatol. 2020 Sep 10. doi: 10.1002/art.41516.

PBMCs

 Approximately 50% response (Good & moderate) to ADA or ETN.

 No clinical variable at baseline could predict response
•

PBMCs RNAseq (molecular signature)

 549 differentially expressed genes
(DEGs, nominal p-value<0.05) between
ADA responders and nonresponders
 460 DEGs between ETN responders
and non-responders

Arthritis Rheumatol. 2020 Sep 10. doi: 10.1002/art.41516.

PBMCs

 PBMCs RNAseq may predict response to ADA or ETN
 Distinct RNA expression profiles between responders in the
2 TNFis
• The expression of TNF was not
associated (p>0.05) with the
response to either ADA or ETN !!!
• Multidimensional scaling analysis
performed using DEGs shows that we
can differentiate between
responders and non-responders in
each cohort
• Only 2% of genes differentially
expressed overlapped in the 2
cohorts!!!

PBMCs

 Distinct hypermethylation pattern between ADA and ETN
responders
• Genome-wide DNA methylation
analysis of PBMCs showed
– DMPs are distributed 7,719 and
7,850 genes, for ADA cohort and
ETN cohort, respectively.
– Approximately 46% (7424) of
DMPs were hypermethylated in
ADA responders, while a
drastically higher fraction of
DMPs (76.3%, 12994) were
hypermethylated in ETN
responders.

CD4 / CD14
“CD4+ T cells showed clearer molecular “TNF signaling” signatures associated
with response to ADA compared to monocytes.

 Differential gene
expression analyses
identified:
 444 and 635 DEGs
between responders and
non-responders to ADA
in monocytes and CD4+ T
cells, respectively
 599 and 769 DEGs were
associated with response
to ETN in monocytes and
CD4+ T cells, respective

Algorithms
 Machine learning models accurately predict clinical response
 The prediction accuracy of these molecular signatures differs between
cell types and treatments
 Need to study more than one drug, cell type or epigenetic layers.

Built machine learning
models to predict response
exploiting the:
• Transcriptomic signatures
from monocytes, CD4+ T
and PBMCs,
• Methylation signatures
from PBMC

Adalimumab

Etanercept

Arthritis Rheumatol. 2020 Sep 10. doi: 10.1002/art.41516.

Conclusion:
Machine learning models based on molecular signatures could
accurately predict response before ADA and ETN treatment, paving
the path towards personalized treatment strategies with TNFi.

Arthritis Rheumatol. 2020 Sep 10. doi: 10.1002/art.41516.

Aim

Methods

• To investigate the correlation
between TNF concentrations and
clinical response to TNFi
• To assess whether TNF levels may
define responders who may d/c
TNFi

• To quantify TNF, independent of
the presence of large amounts of
adalimumab, we developed a
drug-tolerant competition
enzyme-linked immunosorbent
assay

Sci Transl Med. 2019 Jan 30;11(477):eaat3356

TNFα serum levels increase over
time in adalimumab treated
patients (Χ50 times!)

Week correlation to early TNFα
levels and clinical responses
• Week correlation of TNFα @4wk
to response @52wk

193 bDMARDs naïve patients

Sci Transl Med. 2019 Jan 30;11(477):eaat3356

Correlation of early TNFα levels to anti-drug antibodies (ADA)
43 (22%) patients developed detectable ADAs during 52 weeks of follow-up.

TNF concentrations @ 4wks are associated to ADA
detection during 52 weeks of follow-up.

Sci Transl Med. 2019 Jan 30;11(477):eaat3356

No correlation between adalimumab levels and TNFα serum
levels

21 patients who prolonged dose intervals (Q2 to Q3wks)
Adalimumab levels dropped while TNFα remained stable
11.0 (2.6) μg/ml to 6.5 (2.2) μg/ml

Αdalimumab concentration around as low as 0.1 μg/ml is sufficient for
near quantitative in vivo capture of TNF.

Conclusions
 Early low TNF is strongly associated with ADA formation and may be
used as timely predictor of nonresponse toward adalimumab
treatment.
 TNF cannot be used as a biomarker for treatment discontinuation.

Sci Transl Med. 2019 Jan 30;11(477):eaat3356

