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EDITORIAL

Dr Heino Prillwitz, MD
Rheumatologisches
Versorgungszentrum Weinfelden
Weinfelden, Switzerland

EULAR 2021: Annual European Congress of Rheumatology

B Once again, the 2021 European Alliance of Associations for Rheumatology (EULAR) congress offered
a comprehensive overview of the latest groundbreaking research in the field of rheumatology. This
edition of healthbook EULAR Highlights provides a collection of clinically relevant studies presented at
EULAR 2021 held virtually on 2-5 June 2021.

“We seek to deliver world-class education, to provide penetrating and effective
advocacy to our political classes, to offer empathetic and comprehensive
support to patients and to sustain the research efforts that will ultimately lead
to cures for people with rheumatic diseases,” underlined the objective of EULAR
Prof. lain Mcinnes, the EULAR president, in his welcome message.

\/\/ith COVID-19 vaccines being a recent focus, data from two key studies presented at the congress
offered reassurance that adverse reactions to COVID-19 vaccines in patients with rheumatoid
diseases were non-serious, with a safety profile similar to that reported for the general population. The
vaccines were also fairly effective in most patients with inflammatory rheumatic and musculoskeletal
diseases (RMDs), while concomitant rituximab might severely impair the immunogenicity of the vaccines.

here was also a myriad of data in rheumatoid arthritis, psoriatic arthritis and other indications, including

the results from the SELECT clinical program and the phase Il COMPASS, GO-ALIVE and SENSCIS trials.
In addition, the impressive results from the phase Il JUNIPERA trial presented during the late-breaking
abstract session demonstrated that the benefit of targeting interleukin (IL)-17A might extend to juvenile
diseases. Highlights from this year’s congress also included long-term follow-up analyses and real-world
studies on the effectiveness of biologics.

hese and many more highlights are summarized for you in this edition of healthbook EULAR Highlights. Join
me in celebrating these new insights in rheumatology.

L4

Dr Heino Prillwitz, MD
Rheumatologisches Versorgungszentrum Weinfelden
Weinfelden, Switzerland
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LATE-BREAKING ABSTRACTS

Targeting GM-CSF in
Severe COVID-19 Pneumonia

m Granulocyte/macrophage-colony stimulating factor (GM-CSF) is an important modulator of inflammation and
autoimmunity and is implicated in driving excessive immune cell infiltration and activation in the lungs. In
patients with COVID-19 pneumonia and hyperinflammation, GM-CSF may contribute to respiratory failure and
death.*¢ Mavrilimumab is an anti-GM-CSF receptor-a monoclonal antibody, which downregulates inflammatory
processes by inhibiting the GM-CSF signaling axis in granulocytes and myeloid cells’, and is being investigated as a
treatment option for rheumatoid arthritis and giant cell arteritis.®? At EULAR 2021, Dr Lara Pupim presented
results from Cohort 1 of a phase ll/lll trial, which evaluated the efficacy and safety of mavrilimumab in patients
with severe COVID-19 pneumonia and hyperinflammation and not requiring mechanical ventilation.*®

Lara Pupim, MD
Kiniksa Pharmaceuticals Corp.
Lexington, MA, USA

Mavrilimumab versus placebo reduced mechanical ventilation and mortality in patients with severe

COVID-19

This ongoing global, double-blind study
included patients who had confirmed
COVID-19 and bilateral pneumonia, with
laboratory findings indicative of hyperin-
flammation.’® In the phase Il portion of the
trial, patients were enrolled into 2 cohorts:
non-mechanically ventilated patients (Cohort
1; n=116) requiring supplemental oxygen
to maintain SpO2 >92%; and mechanically
ventilated patients (Cohort 2) for whom
mechanical ventilation was initiated within
48 hours prior to randomization. Patients

were randomized 1:1:1 to receive a single
intravenous infusion of either 10 mg/kg
mavrilimumab, 6 mg/kg mavrilimumab or
placebo. The primary efficacy endpoint was
the proportion of patients alive and free of
mechanical ventilation at day 29. The key
secondary endpoints included time to
2-point clinical improvement on the National
Institute of Allergy and Infectious Diseases
(NIAID) scale, time to return to room air and
mortality at day 29. The prespecified eviden-
tiary standard for phase Il endpoints was a

2-sided alpha value of 0.2, without adjust-
ment for multiplicity. In the efficacy analysis,
patients were pooled across two dose levels,
as there were no apparent differences in
outcomes between the two groups.

Mavrilimumab versus placebo reduced

mechanical ventilation and death at day 29
Baseline  characteristics were balanced
across treatment arms.'° The population was
ethnically/racially diverse (43% non-white),
49% were obese (body mass index >30) and

+12.3%, p=0.1224
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Figure 1. Mavrilimumab improved the proportion of patients alive and free of mechanical
ventilation versus placebo. Adapted from Pupim et al. 2021.1°



29% were >65 years. All patients received
local standard of care (SOC) therapy: 96%
received corticosteroids or dexamethasone
and 29% antivirals/remdesivir.

The trial met its primary endpoint as the
proportion of patients alive and free from
mechanical ventilation at day 29 was 12.3%
higher with mavrilimumab plus SOC com-
pared with placebo plus SOC (84% vs 74%;
p=0.1224) (Figure 1)."° There was a lower
mortality rate at day 29 among patients who
received mavrilimumab compared with pla-
cebo (8% vs 21%), corresponding to a 61%
reduction in the risk of death (HR: 0.39;
p=0.0726). Furthermore, patients receiving
mavrilimumab experienced a 65% reduction
in the risk of mechanical ventilation or death
through day 29 versus placebo (HR: 0.35;
p=0.0175).

placebo arm (22.5%). Thrombotic events, a
known complication of COVID-19, occurred
only in the placebo arm (12.5%).

Patients receiving mavrilimumab also showed
a trend towards a faster time to 2-point clin-
ical improvement compared with placebo
(median time: 7 days vs 11 days) and faster
median time to room air (7 days vs 9 days),
but this trend did not reach statistical signifi-
cance.

CONCLUSIONS

« |n non-mechanically ventilated patients
with COVID-19 pneumonia and hyper-
inflammation, mavrilimumab reduced
the risk of mechanical ventilation and
death at day 29 compared with pla-
cebo.°

Mavrilimumab was well tolerated with
a favorable safety profile.

Mavrilimumab was well tolerated

Mavrilimumab was generally well tolerated at
both dose levels, with no drug-related seri-
ous adverse events (AEs) reported.’® Overall,
fewer AEs occurred among mavrilimumab-
treated patients compared with those treated
with placebo. There were also fewer deaths
among patients receiving mavrilimumab
versus placebo (9% vs 22.5%). Secondary
infections occurred less frequently in the
mavrilimumab 10 mg/kg and 6 mg/kg treat-
ment arms (11.4% and 9.8%) versus the

1 Trapnell BC et al. Pulmonary alveolar proteinosis. Nat Rev Dis Primers. 2019; 5(1): 16.

2 Wicks IP, Roberts AW. Targeting GM-CSF in inflammatory diseases. Nat Rev Rheumatol. 2016; 12(1): 37-48.

Hamilton JA. GM-CSF as a target in inflammatory/autoimmune disease: current evidence and future therapeutic potential. Expert

Rev Clin Immunol. 2015; 11(4): 457-65.

De Luca G et al. GM-CSF blockade with mavrilimumab in severe COVID-19 pneumonia and systemic hyperinflammation: a sin-

gle-centre, prospective cohort study. Lancet Rheumatol. 2020; 2(8): e465-e73.

Cremer PC et al. Mavrilimumab in patients with severe COVID-19 pneumonia and systemic hyperinflammation (MASH-COVID): an

investigator initiated, multicentre, double- blind, randomised, placebo-controlled trial. Lancet Rheumatol. 2021; 3(6): e410-e18.

Lang FM et al. GM-CSF-based treatments in COVID-19:reconciling opposing therapeutic approaches. Nat Rev Immunol. 2020;

20(8): 507-14.

Bonaventura A et al. Targeting GM-CSF in COVID-19 Pneumonia: Rationale and Strategies. Front Immunol. 2020; 11: 1625.

Shamseldin LS et al. Safety and Efficacy of Mavrilimumab For Rheumatoid Arthritis: A Systematic Review and Meta-Analysis. Curr

Rheumatol Rev. 2021; 17(2): 184-92.

Harkins P, Conway R. Giant cell arteritis: what is new in the preclinical and early clinical development pipeline?. Expert Opin Investig

Drugs. 2021; 30: 1-12.

1 pyupim L et al. Mavrilimumab improves outcomes in phase 2 trial in non-mechanically-ventilated patients with severe COVID-19
pneumonia and systemic hyperinflammation. EULAR 2021 Virtual Congress; 2-5 June 2021. Oral presentation LBOOO1.
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Pedro M. Machado, MD, PhD
University College London
Northwick Park Hospital
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LATE-BREAKING ABSTRACTS

COVID-19 Vaccine in Patients with
Rheumatic and Musculoskeletal Disease

m Vaccines are a pillar of good public health, as they can prevent various serious diseases and thus save
millions of lives every year. However, the safety of vaccines is questioned in patients with inflammatory
rheumatic and musculoskeletal diseases (RMDs) and/or patients treated with immunomodulatory drugs.*
At EULAR 2021, Dr Pedro M. Machado presented safety data from the EULAR COVID-19 Vaccination

(COVAX) Registry, which included RMD patients receiving COVID-19 vaccines.'?

London, UK

The favorable safety profile of
COVID-19 vaccines in patients
with inflammatory RMDs versus
the general population

COVAX is an observational registry which
launched in February 2021.%? Patients were
eligible for inclusion if they had RMDs and
were vaccinated for COVID-19.

COVID-19 vaccines were tolerated by

the majority of RMD patients, with rare
reports of disease flares

At data cutoff, 1,519 patients have been
reported in the registry.! About 2/3 of
patients were female and the mean age was
63 years, ranging from 15 to 97 years. A total
of 28 countries have contributed to the
registry, with France and Italy being the larg-

est contributors. Half of the patients (51%)
had inflammatory joint diseases, 19% had
connective tissue diseases, 16% had vasculi-
tis and 4% had other immune-mediated
inflammatory diseases, while 9% of patients
had non-inflammatory RMDs.! Regarding
individual diagnoses, the most frequent was
rheumatoid arthritis (30%), followed by axial
spondylarthritis (8%), psoriatic arthritis (8%),
systemic lupus erythematosus (SLE) (7%) and
polymyalgia rheumatica (6%).

At the time of vaccination, 45% of patients
were treated with conventional synthetic
disease-modifying  anti-rheumatic  drugs
(cDMARDs), 36% of patients with biologic
DMARDs (bDMARDs) and 31% with
systemic glucocorticoids, among other
treatments.! The most frequent individual
DMARDs were methotrexate (29%), tumor
necrosis factor (TNF)-inhibitors (18%), anti-
malarials (10%), rituximab (6%) and myco-
phenolate (4%). Of note, the most frequently
administered COVID-19 vaccine was Pfizer/
BioNTech (78%). As of 27 April 2021, 66%
of patients had received two doses of the
vaccine.

Disease  flares  following  vaccinations
occurred in 5% of patients with inflammatory
RMDs, with 1.2% of the cases classified as
severe flares.” The most common disease
flares were arthritis (2.5%), arthralgia (2.1%),

2.5%

3.0% -

2.0%

1.0% -

0.0% -

Arthritis

Arthralgia

Cutaneous Increase in
flare fatigue

Figure 1. Percentage of disease flares in patients with inflammatory rheumatic diseases (RMDs) after receiving

COVID-19 vaccines. Adapted from Machado et al. 2021.*

cutaneous flare (0.8%) and increase in fatigue
(0.8%) (Figure 1). Adverse events (AEs) of
any type were reported by 31% of patients
and were typically early events, manifested
within 7 days after receiving the vaccine.
These included pain at the site of infection
(19%), fatigue (11%), headache (7%) and
generalized muscle pain (6%). Organ or sys-
temic AEs of special interest were reported
by 2% of the patients (n=33), with only 2
patients (0.1%) reporting severe AEs. Of
these, one patient with systemic sclerosis/SLE
overlap syndrome experienced a transient
hemiparesis, while in the second case, an
osteoarthritis patient suffered from vasculitis.

CONCLUSIONS

« The safety profile of COVID-19 vac-
cines in patients with inflammatory
rheumatic and musculoskeletal dis-
eases (RMDs) was reassuring, with
most adverse events (AEs) overlap-
ping with those reported in the gener-
al population.t

* Most patients tolerated the vaccine,
with only rare reports of inflammatory
flares and very rare events of severe
AEs.

¢ COVID-19 vaccines should be confi-
dently promoted for use in RMD
patients, including those with inflam-
matory RMDs and/or taking immuno-
modulatory treatments.

1 Machado PM et al. COVID-19 vaccine safety in patients with
rheumatic and musculoskeletal disease. EULAR 2021 Virtual
Congress; 2-5 June 2021. Oral presentation LBO0O2.

2 Machado PM et al. COVID-19 vaccine safety in patients with
rheumatic and musculoskeletal disease. Ann Rheum Dis.
2021; 80(Suppl_1): 199-200.
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LATE-BREAKING ABSTRACTS

BNT162b2 Vaccine in
Patients with AIIRDs

m Patients with autoimmune inflammatory rheumatic diseases (AIIRDs) are being prioritized for urgent
vaccination to mitigate risks of COVID-19.! However, patients with a history of autoimmune diseases and
those treated with immunosuppressants were excluded from the Moderna (mMRNA-1273) and Pfizer/
BioNTech (BNT162b2) vaccine trials.?~* As such, mRNA vaccine data in patients with AlIRDs are limited.
At EULAR 2021, Dr Victoria Furer reported the results of an observational study, which investigated the
immunogenicity, efficacy and safety of BNT162b2 vaccine responses in patients with AIIRDs compared
with the general population.®

Victoria Furer, MD
Tel Aviv Medical Center
Tel Aviv, Israel

mRNA COVID-19 vaccine adequately protects patients with AlIRDs

This prospective, multicenter, phase IV study
included 686 adult patients with a wide range
of AlIRDs such as rheumatoid arthritis (RA)
(n=263), psoriatic arthritis (PsA) (n=167),
systemic lupus erythematosus (SLE) (n=102),
axial spondylarthritis (AxSpA) (n=74), vasculitis
(n=73) and idiopathic inflammatory myositis
(IIM) (n=19).> The control group consisted of
a sample of the general population (n=121)
without a history of autoimmune disease and
immunosuppressive  treatment.  Pregnant
women and people with past vaccination
allergies or previous COVID-19 infection
were excluded.

All patients received two doses of the
BNT162b2 vaccine 3 weeks apart.” Immuno-
genicity was assessed 2-6 weeks after
the second dose using a SARS-CoV-2 anti-
trimeric S1/S52 spike glycoprotein antibody
assay (specificity/sensitivity >98%). Seropos-
itivity was defined as >15 binding antibody
units (BAU)/mL.

High seropositivity rate with BNT162b2
vaccine

The median age of the patients and the
healthy controls was 59 years and 49.5 years,
respectively.® In both subgroups, about 2/3 of

patients were female. The majority (95.2%)
of patients with AIIRDs were treated with a
wide range of immunosuppressants, includ-
ing methotrexate (MTX) (25.66%), anti-
tumor necrosis factors (TNFs) (25.07%) and
glucocorticoids (18.95%).

The overall seropositivity rate was 86%
(n=590) among AlIRDs patients versus 100%
among controls (p<0.0001).> Patients with
AlIRDs had lower titers of S1/52 antibody
compared with controls (mean, 218.6 BAU/
mL vs 132.9 BAU/mL). Results further
showed that patients receiving rituximab
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Figure 1. Vaccination effect on disease activity in patients with autoimmune inflammatory rheumatic diseases (AlIRDs). AS, axial spondyloarthritis; ASDAS, Ankylosing
Spondylitis Disease Activity Score; DAPSA, Disease Activity in Psoriatic Arthritis; PASI, Psoriasis Area Severity Index; PsA, psoriatic arthritis; RA, rheumatoid arthritis; SDAI,
Simple Disease Activity Index; SLE, systemic lupus erythematosus; SLEDAI, Systemic Lupus Erythematosus Disease Activity Index. Adapted from Furer et al. 2021.°



(n=87) versus other treatments had the low-
est seropositivity rate (39%), suggesting that
anti-CD20 therapy significantly impaired
immunogenicity. The time interval between
pre-vaccination administration of rituximab
and vaccination had a significant impact on
the vaccine’s immunogenicity (after 6 months:
18.39% seropositive; after 1 year: 52.18%
seropositive).

Patients treated with IL-6, IL-17 and TNF
inhibitors as monotherapy had an immuno-
genicity response comparable with controls.®
However, treatment with  rituximab
(p<0.0001), glucocorticoids (p=0.0151),
mycophenolate mofetil (MMF) (p=0.0013)
and abatacept (p=0.0007), particularly when
used in combination with MTX, considerably
reduced immunogenicity.

Multivariate regression analysis showed that
age >65 years, the presence of rheumatoid
arthritis, 1IM, anti-neutrophil cytoplasm anti-
bodies (ANCA)-associated vasculitis and

other vasculitides, as well as treatment with
rituximab, glucocorticoids, MMF, anti-CD20
antibodies and abatacept, were associated
with a lower rate of seropositivity.” In terms
of efficacy of vaccination, 1 patient in the
AlIRD cohort died as a result of symptomatic
COVID-19 disease, while 1 control subject
was diagnosed with mild COVD-19 and fully
recovered.

Vaccination with BNT162b2 was safe

Mild adverse events (AEs) occurred at a
similar rate among patients with AIIRDs and
control subjects.® In the AIIRD group, there
were AEs of special interest: herpes zoster
(n=6), uveitis (n=2), herpes labialis and peri-
carditis (each n=1). Overall, 3 patients died
after the second vaccine dose: 1 with psori-
atic arthritis and comorbid cardiovascular
disease had a fatal myocardial infarction; 1
with a history of systemic vasculitis who
developed severe vasculitis and died after
developing sepsis; 1 after contracting
COVID-19. In patients with RA, PsA, AXSpA

and SLE, post-vaccination indices of disease
activity remained stable (Figure 1).

CONCLUSIONS

e This multicenter, real-life study
demonstrated a high seropositivity
rate to the Pfizer/BioNTech mRNA
vaccine among patients with autoim-
mune inflammatory rheumatic diseas-
es (AlIRDs) versus controls.”

» Immunogenicity was severely impaired
by rituximab, moderately impaired by
glucocorticoids, abatacept and myco-
phenolate mofetil (MMF), particularly
when used in combination with meth-
otrexate (MTX).

e The vaccine was well tolerated and
post-vaccination disease activity was
stable in most AIIRD patients.

1 COVID-19 Vaccine Clinical Guidance Summary for Patients with Rheumatic and Musculoskeletal Diseases. American College of
Rheumatology. [Accessed August 2021]. Available from: https:/www.rheumatology.org/Portals/O/Files/COVID-19-Vaccine-Clinical-

Guidance-Rheumatic-Diseases-Summary.pdf.

2 Polack FP et al. Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine. N Engl J Med. 2020; 383(27): 2603-15.

3 Baden LR et al. Efficacy and Safety of the mRNA-1273 SARS-CoV-2 Vaccine. N Engl J Med. 2021; 384(5): 403-16.

4 Mulligan MJ et al. Phase I/1l study of COVID-19 RNA vaccine BNT162b1 in adults. Nature. 2020; 586(7830): 589-93.

5 Furer V et al. Immunogenicity and safety of the BNT162b2 mRNA Covid-19 vaccine in adult patients with autoimmune inflammatory
rheumatic diseases (AIIRD) compared to the general population: a multicenter study. EULAR 2021 Virtual Congress; 2-5 June

2021. Oral presentation LBO0O3.
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LATE-BREAKING ABSTRACTS

Targeting IL-17A In
Juvenile Idiopathic Arthritis

m Secukinumab is a fully human anti-interleukin (IL)-17A antibody, which demonstrated efficacy and safety in
adult patients with psoriatic arthritis (PsA), ankylosing spondylitis and non-radiographic axial spondyloarthritis
(axSpA).13 At EULAR 2021, Dr Ruperto presented primary results from the phase lll JUNIPERA study that
assessed secukinumab in enthesitis-related arthritis (ERA) and juvenile psoriatic arthritis (JPsA), the pediatric
correlates of axSpA and PsA, respectively.*

Nicolino Ruperto, MD
Gaslini Children’s Hospital
Genova, ltaly

JUNIPERA: Secukinumab delays time to flare in children with enthesitis-related arthritis and juvenile
psoriatic arthritis

In this study, open-label secukinumab was
subcutaneously administered (75 mg in
patients <50 kg and 150 mg in patients
>50 kg) at baseline and weeks 1, 2, 3, 4, 8
and 12 in treatment period 1. Those who
achieved at least juvenile idiopathic arthritis
(JIA) American College of Rheumatology

(ACR) 30 response by week 12 were included
in double-blinded treatment period 2. In this
period, patients were randomized 1:1 to
receive either secukinumab or placebo every
4 weeks until a disease flare or up to week
104. The trial included patients aged 2 to
<18 years with ERA or JPsA and =6 months

active disease duration. The primary end-
point was time to flare in treatment period 2,
while key secondary endpoints included JIA
ACR 30/50/70/90/100, inactive disease,
Juvenile Arthritis Disease Activity Score
(JADAS), enthesitis count and safety.
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Figure 1. Time to disease flare with secukinumab versus placebo in treatment period 2. SEC, secukinumab; TP, treatment-period. Adapted

from Ruperto et al. 2021.4



Significantly longer time to flare

In the open-label portion of the study, a total
of 86 patients were enrolled, 52 patients
with ERA and 34 patients with JPsA.* The
mean age was 13.1 years and 1/3 of the
patients were female. Patients had high dis-
ease activity at baseline with a mean JADAS-
27 of 15.1 and mean enthesitis count of 2.6.

At the end of 12 weeks of study period 1, 75
patients (90.4%) achieved JIA ACR30 and 58
patients (69.9%) achieved JIA ACR70.* After
randomization to study period 2 correspond-
ing to withdrawal study design, 37 patients
received secukinumab and 38 received
placebo in the double-blinded period. Results
of treatment period 2 showed 10 flares
among the secukinumab-treated patients, as
compared with 21 flares among placebo-
treated patients. Importantly, patients in the
secukinumab arm had a significantly
longer time to flare, with a 72% reduction in
the risk of flare (HR: 0.28 [95% CI: 0.13-
0.63]; p<0.001) (Figure 1).

Non-responder imputation (NRI) analyses
further showed that 87.2%, 83.7%, 67.4%,
38.4%, and 24.4% of patients achieved JIA
ACR 30/50/70/90/100, respectively, while
34.9% achieved inactive disease.* The great-
est JADAS-27 improvement was observed in
treatment period 1, suggesting that most of
the reduction in disease activity occurred
during the initial 12 weeks of secukinumab
treatment with sustained reduction during
treatment period 2 up to week 104. Among
patients with ERA, 73.9% experienced com-
plete resolution of the enthesis, while 3/5
patients with dactylitis experienced com-
plete resolution of this condition.

The favorable safety profile

No new safety signals with secukinumab
were observed.* Rates of any adverse events
(AEs) (91.7% vs 92.1%) and serious AEs
(14.6% vs 10.5%) between the secukinumab
and the placebo groups were comparable for
the entire treatment, with nasopharyngitis
being the most common treatment-emer-

gent AE (33.3% vs 28.9%). Treatment discon-
tinuation due to AEs was reported in 3
patients (6.3%) treated with secukinumab
and 5 patients (13.2%) treated with placebo.

CONCLUSIONS

e In pediatric patients with enthesi-
tis-related arthritis (ERA) and juvenile
psoriatic arthritis (JPsA), secukinumab
demonstrated a significantly longer
time to flare versus placebo.*
Sustained improvements in signs and
symptoms on joints, enthesitis and
dactylitis were observed through
week 104.

1 Mclnnes IB et al. Secukinumab, a human anti-interleukin-17A monoclonal antibody, in patients with psoriatic arthritis (FUTURE 2):
a randomised, double-blind, placebo-controlled, phase 3 trial. Lancet. 2015; 386(9999): 1137-46.

2 Baeten D et al. Secukinumab, an Interleukin-17A Inhibitor, in Ankylosing Spondylitis. N Engl J Med. 2015; 373(26): 2534-48.

3 Deodhar A et al. Improvement of Signs and Symptoms of Nonradiographic Axial Spondyloarthritis in Patients Treated With Secuki-
numab: Primary Results of a Randomized, Placebo-Controlled Phase Il Study. Arthritis Rheumatol. 2021; 73(1): 110-20.

4 Ruperto N et al. Efficacy and safety of secukinumab in enthesitis-related arthritis and juvenile psoriatic arthritis: primary results from
a randomised, double-blind, placebo-controlled, treatment withdrawal, phase 3 Study (JUNIPERA). EULAR 2021 Virtual Congress;

2-5 June 2021. Oral presentation LBO0O0O4.
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Anna-Maria Hoffmann-Vold, MD, PhD

SYSTEMIC SCLEROSIS

Improving the Management of
SSc-ILD Using Clinical Evidence

SPONSORED ARTICLE

m Systemic sclerosis-associated interstitial lung disease (SSc-ILD) is a common manifestation and a leading
cause of morbidity and mortality in patients with SSc.*** Early diagnosis, severity assessment, progression
monitoring and appropriate treatment of SSc-ILD are key to achieving an efficacious and optimal outcome.®
At EULAR 2021, during the symposium organized by Boehringer Ingelheim, Prof. Anna-Maria Hoffmann-Vold
discussed how to improve the journey for patients with SSc.® In another presentation, Prof. Toby M. Maher
presented the diagnostic work-up and new treatment modalities for SSc and lung involvement.” Finally,

Dr Elizabeth R. Volkmann presented the recent analysis of the SENSCIS trial assessing nintedanib (Ofev®)® in
SSc-ILD patients with and without dyspnea at baseline.”

Oslo University Hospital
Oslo, Norway

Toby M. Maher, MD, PhD
Keck Medicine of USC
Los Angeles, CA, USA

Elizabeth R. Volkmann, MD
University of California
Los Angeles, CA, USA
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Diagnostic work-up in SSc-ILD

At the time of SSc diagnosis, all patients
should be examined for disease-specific
organ manifestations including ILD, which is
a frequent complication of SSc.#1°1* Data of
the EUSTAR cohort showed that about 35%
of patients with limited cutaneous (lc) SSc
and 53% of patients with diffuse cutaneous

(dc) SSc had ILD, while in the Norwegian
cohort, the incidence of ILD was 75% in
patients with dcSSc and 45% in patients with
1cSSc.?1° The longitudinal EUSTAR study fur-
ther demonstrated that ILD appears early in
the course of SSc. Among patients who
developed SSc 1 year after the onset of
Raynaud’s phenomenon, more than 90% of

patients had impaired diffusing capacity of
the lungs for carbon monoxide (DLCO) <80%
of predicted, with 65% of patients within the
first year (Figure 1)."* The incidence rate of
forced vital capacity (FVC) <80% of predicted
was 31% during the first year.

Cumulative Percentage of Patients
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Figure 1. Kaplan-Meier curves of incident pulmonary involvement in patients with systemic sclerosis
from EUSTAR after the onset of Raynaud's phenomenon. DLCO, diffusing capacity of the lung for

carbon monoxide; FVC, forced vital capacity. Adapted from Jaeger et al. 2016.1*



SPONSORED ARTICLE

Decide whether pharmacologic therapy is required

Consider disease severity; quality of life; clinical guidelines

- MMF
-CYC
- Nintedanib

Initiation of pharmacologic therapy

All cases of severe ILD should be offered treatment

Follow-up closely

No pharmacologic therapy

Inadequate treatment response

Assess ILD progression using multiple methods

Disease progression

Escalate Therapy

- If MMF or CYC are not appropriate, rituximab may be an option
- Autologous hematopoietic stem cell transplant

- Lung transplant (evaluate suitability early)

- Nintedanib, if MMF or CYC are not appropriate

- MMF or CYC (or both), if nintedanib is not appropriate

- Combination therapy with nintedanib and MMF, if MMF, CYC or nintedanib monotherapy are not appropriate

Figure 2. Evidence-based consensus recommendation for the treatment of SSc-ILD. CYC, cyclophosphamide; MMF, mycophenolate mofetil; SSc-ILD, systemic sclerosis-
associated interstitial lung disease. Adapted from Hoffmann-Vold et al. 2020.°

By using a modified Delphi process, a large
study established the first evidence-based
European consensus for SSc-ILD manage-
ment in six key domains, including risk fac-
tors, screening, diagnosis and severity
assessment, treatment initiation and options,
disease progression assessment and treat-
ment escalation, as well as developed an
SSc-ILD management algorithm for use in
clinical practice.> Many factors associated
with an increased risk of developing ILD in
patients with SSc were identified, such as
preexisting respiratory symptoms, smoking
history and certain ethnicities, along with
male gender, the presence of dcSSc and
anti-topoisomerase | antibodies.**"* Of those
who might be at risk of developing ILD, the
guidelines suggest that patients should be
screened at baseline using high-resolution
computed tomography (HRCT)™18, with
pulmonary function tests including FVC and
DLCO and auscultation as supporting diag-
nostic tools.'??° After obtaining baseline
parameters for diagnosis, screening with
pulmonary function tests should be repeated
regularly*”?°, while the frequency of screen-
ing and use of HRCT should be determined
by a clinician.?-2%

The importance of HRCT as the primary tool
for diagnosis of SSc-ILD was demonstrated
in a study that assessed the performance of

pulmonary function tests versus HRCT of the
chest for the detection of SSc-ILD in clinical
practice.”* Among 102 patients included in
this study, 64 (63%) showed significant ILD
on HRCT, while only 27 (26%) had an FVC
<80% of predicted. Of the 64 patients with
significant ILD on HRCT, 40 (63%) had a
normal FVC value; of these, 5 patients had
severe, functionally occult lung fibrosis, with
2 patients having the results of all pulmonary
function tests within normal limits. These
results indicate a high risk of missing signifi-
cant SSc-ILD when using pulmonary function
tests alone in the early detection and screen-
ing of SSc-ILD in clinical practice.

At the time of ILD diagnosis, the severity of
the disease should be assessed using more
than one measure.” These include changes in
the extent or pattern of fibrosis on HRCT,
FVC and DLCO values, as well as clinical
symptoms, exercise-induced oxygen desatu-
ration on the 6-minute walk test and quality
of life.?3252 |n addition, it is important to esti-
mate the risk of ILD progression, measured
as an FVC decline over time, at diagnosis.?®

Evidence-based consensus for the
treatment of SSc-ILD

Various factors drive treatment initiation:
patients’ symptoms, quality of life and clinical
guidelines (Figure 2).° Based on European

recommendations, all patients with SSc and
severe or progressive ILD should be offered
pharmacological treatment with mycopheno-
late mofetil (MMF), cyclophosphamide or
nintedanib. When assessing the appropriate
treatment options, several parameters should
be considered, including scientific evidence
of efficacy and safety, prolonged time to
progression, rate of improvement of patient’s
symptoms and previous clinical experience.
In this regard, cyclophosphamide and MMF
have been the mainstay of SSc-ILD treat-
ment, based on data from the Scleroderma
Lung Study (SLS) 1”7 and SLS 11?8, which
demonstrated that both drugs are associated
with improved lung function as measured by
FVC, although MMF was better tolerated.
Recently, interest has focused on biological
therapeutics, including rituximab®-=* and
tocilizumab®%%, which showed promising
results in lowering the rate of declining
pulmonary function in patients with SSc-ILD.
The antifibrotic therapy with nintedanib was
investigated in the phase Ill SENSCIS®** and
INBUILD® trials, which both demonstrated
that nintedanib significantly reduced the
annual rate of FVC decline of patients with
SSc-ILD, as compared with placebo.
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My future SSc-ILD treatment regimen

Mild and/or slowly progressive disease
Nintedanib + mycophenolate mofetil

Extensive and/or rapidly progressive disease

For early, rapidly progressive disease with evidence of systemic inflammation - tocilizumab.
For other cases, rituximab or cyclophosphamide + nintedanib + mycophenolate mofetil.

Not all of these treatments are licensed for use in SSc-ILD.

Based on these clinical data, Prof. Toby M.
Maher explained his future SSc-ILD treat-
ment regimen (Figure 3).” For patients with
milder and/or slowly progressive disease,
treatment options include nintedanib plus
MMF while for patients with early, rapidly
progressive disease with evidence of sys-
temic inflammation, tocilizumab may be
used. In other cases of extensive and/or rap-
idly progressive disease, nintedanib can be
added as a combination therapy to rituximab
or cyclophosphamide.

No pharmacological therapy is an option for
a subset of SSc-ILD patients, but a close
follow-up is required (Figure 2).°> Those with
early, stable or mild disease should be fol-
lowed up regularly and in case of ILD pro-
gression, treatment should be initiated.

Due to the heterogeneous and variable
course of ILD in SSc, it is important that
patients are appropriately monitored after
diagnosis. A post hoc analysis of prospec-
tively collected patient data from the
EUSTAR database demonstrated that 27% of
SSc-ILD patients showed moderate or signif-
icant progression of ILD during any 12-month
period, while about 2/3 of patients experi-
enced progression at any time over the mean
5-year follow-up.*® In both untreated and
treated patients, multiple methods should be
used to determine disease progression.
These include changes in the extent of
fibrosis or pattern on HRCT, changes in
pulmonary function tests (FVC and DLCO
absolute values or FVC decline), changes in
exercise-induced oxygen desaturation and
worsening of clinical symptoms.® However,
according to the current recommendation,

the decision to use HRCT should be based
on a combination of the disease state and
the speed of progression, as the overuse of
HRCT should be avoided to reduce unneces-
sary radiation exposure.

Patients with evidence of disease progres-
sion or those with an inadequate response to
treatment should be considered for treat-
ment escalation, either by increasing the
dose or by selecting an alternative therapy
(Figure 2).> In case MMF and cyclophospha-
mide are not appropriate, nintedanib or
rituximab could be a treatment option.
Autologous hemopoietic stem cell transplant
or lung transplant should be considered for
selected patients with SSc-ILD. Furthermore,
if nintedanib is not appropriate, MMF or
cyclophosphamide are recommended. When
monotherapies are not applicable, combina-
tion therapy with nintedanib and MMF
should be considered.

Baseline dyspnea does not impact

the efficacy of nintedanib in slowing the
decline in lung function

In the randomized, double-blind, placebo-
controlled, phase IIl SENSCIS trial, 52-week
treatment with Ofev® (nintedanib) versus
placebo was associated with a significantly
lower rate of decline in lung function
measured in FVC in patients with SSc-ILD
(relative reduction: 44%; p=0.04).%* At
EULAR 2021, Dr Elizabeth R. Volkmann pre-
sented results of an analysis that aimed to
compare baseline characteristics, the rate of
decline in FVC and the effect of nintedanib
in patients with and without dyspnea at
baseline in SENSCIS.”
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Figure 3. Future treatment regimen of Toby M.
Mabher for SSc-ILD patients. SSc-ILD, systemic
sclerosis-associated interstitial lung disease.
Adapted from Maher TM. 2021.7

This trial enrolled adult SSc patients with an
onset of the first non-Raynaud’s symptom
within 7 years before screening and fibrotic
ILD affecting at least 10% of the lungs.®
Patients also had to have an FVC that was at
least 40% of the predicted value and a DLCO
of 30-89% of the predicted value. Overall,
576 patients underwent 1:1 randomization
to receive either nintedanib (150 mg orally
twice daily) (n=288) or placebo (n=288), for
up to 100 weeks.

In the present analysis, 70% of patients
reported dyspnea at baseline and 30% did
not.” Baseline demographics and clinical
characteristics were generally balanced
between these two subgroups, although
patients with dyspnea had lower mean FVC %
predicted (71.0% vs 76.5% without dyspnea),
lower mean DLCO % predicted (50.9% vs
58.3%) and numerically greater mean extent
of fibrotic ILD on HRCT (37.7% vs 31.6%).

In the placebo group, the rate of decline in
FVC over 52 weeks was similar for patients
with and without dyspnea at baseline
(Figure 4) Among patients without symp-
toms of breathlessness, the effect of
nintedanib on reducing the rate of decline
in FVC was numerically more pronounced
than in patients with symptoms (difference:
79.8 mL/year vs 25.7 mL/year), although no
statistically significant heterogeneity was
observed between the subgroups (p=0.20).
Results further indicated no statistical differ-
ence between the subgroups by dyspnea
and the treatment effect of nintedanib on
the absolute or relative decline in FVC >5%
and >10% predicted.

Figure 4. Adjusted rate of decline in forced vital
capacity (FVC) over 52 weeks in subgroups by base-
line dyspnea. SE, standard error. Adapted from
Volkmann et al. 2021.7
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CONCLUSIONS

» Screening, detecting and classifying ILD e Treatment options include nintedanib, e An analysis of the SENSCIS trial data

at the time of SSc diagnosis allows for
early initiation of appropriate treat-
ment?®, which has become possible with
the advent of new therapeutic options,
including nintedanib as one of the first

mycophenolate mofetil (MMF) or cyclo-
phosphamide as monotherapies for
treatment initiation, or nintedanib in
combination with mycophenolate mofetil
(MMF) for treatment escalation.®’

showed that the effect of nintedanib on
reducing the rate of decline in FVC was
nonsignificant numerically more pro-
nounced in patients without dyspnea
versus with dyspnea, suggesting that the

approved antifibrotic treatments for SSc-
||_D8,34,35'

presence of dyspnea alone should not
be used to determine the timing of
nintedanib initiation in SSc-ILD.”
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Abbreviated Professional Information Ofev® (nintedanib)

Ofev®: Nintedanib esylate (tyrosine kinase inhibitor). I: To treat idiopathic pulmonary fibrosis (IPF) *, chronic fibrosing interstitial lung diseases (ILD) with a progressive phenotype, and systemic sclerosis associated
interstitial lung disease (SSc-ILD). D: Recommended dose: 150 mg 2x/day, 12 hours apart. Cl: Pregnancy, hypersensitivity to nintedanib or any of the excipients, peanut, soya. Precautions: Use is not recommended in
hepatic impairment associated with Child Pugh B, C. Child Pugh A: recommended dose 100 mg 2x/day. Cases of non-serious and serious drug-induced liver injury, in some cases with fatal outcome, have been observed.
Hepatic transaminase and bilirubin levels should be monitored regularly during the first three months and thereafter. Dose reduction to 100 mg 2x/day if diarrhea, nausea, vomiting does not improve despite therapy,
or if transaminase increases above three times upper limit of normal. Discontinue treatment in case of signs or symptoms of liver injury or if transaminase increases above five times upper limit of normal. Diarrhea and
vomiting can lead to dehydration and electrolyte disturbances. Cases of renal impairment or renal failure, in some cases with fatal outcome, have been reported. Patients exhibiting risk factors for renal impairment should
be monitored and their therapy adjusted. Therapy adjustment in case of renal impairment. Caution should be taken in the case of anticoagulant therapy, increased cardiovascular risk, hypertension, a history of aneurysms,
arterial thromboembolic events, venous thromboembolism, and wound healing disorders. Cases of serious and fatal bleeding, gastrointestinal perforations and ischemic colitis, including fatal cases, have been reported.
Caution should be taken in the case of recent abdominal surgery, perforation of a hollow organ, history of peptic ulcers, diverticulosis, or use of corticosteroids or NSAIDs. Discontinue treatment in cases of gastrointestinal
perforation or ischemic colitis. Treatment should potentially be discontinued in case of symptoms of acute myocardial ischemia. P: Do not use during pregnancy, pause breast-feeding. Adequate contraception. UE:
IPF: very common: diarrhea, nausea, abdominal pain, increased liver enzymes. Common: loss of appetite, weight loss, vomiting, bleeding (hematochezia, nosebleed, bruising; events with fatal outcome: gastrointestinal,
intracranial, pulmonary bleeding, DIC), increases in liver enzymes (ALT, AST, GGT), rash, headaches. Uncommon: hypertension (incl. hypertensive crisis and hypertensive cardiomyopathy), thrombocytopenia, increase in
AP, hyperbilirubinemia, drug-induced liver injury, pancreatitis, gastrointestinal perforation, colitis, pruritus, alopecia, proteinuria. Chronic fibrosing ILD: very common: diarrhea, nausea, abdominal pain, vomiting, increased
liver enzymes, increased ALT, loss of appetite. Common: weight loss, headaches, hypertension, bleeding, increased AST, GGT, AP, drug-induced liver injury, rash. Uncommon: thrombocytopenia, pancreatitis, colitis,
hyperbilirubinemia, pruritus, alopecia, proteinuria. SSc-ILD: very common: diarrhea, nausea, abdominal pain, vomiting, increased liver enzymes. Common: loss of appetite, weight loss, headaches, hypertension, bleeding,
increased liver enzymes (ALT, AST, GGT, AP). Uncommon: thrombocytopenia, colitis, drug-induced liver injury, rash, pruritis, renal failure. IA: Potent P-gp inhibitors (ketoconazole, erythromycin) may increase exposure
to nintedanib. Potent P-gp inducers (rifampicin, carbamazepine, phenytoin, St. John's Wort) may decrease exposure to nintedanib. Nintedanib exposure decreased on pirfenidone, nintedanib did not affect pirfenidone
exposure. Use of bosentan did not alter the PK of nintedanib. Nintedanib should be taken with food. P: Capsules of 100 mg and 150 mg: 60. List B. *Reimbursable. Date of revision of the text: April 2021; full information
for healthcare professionals at www.swissmedicinfo.ch. Boehringer Ingelheim (Schweiz) GmbH, Hochbergerstrasse 60B, PO Box, 4002 Basel.

SC-CH-00618

19



20

RHEUMATOID ARTHRITIS

Understanding and Influencing
the Disease Trajectory of Rheumatoid Arthritis

SPONSORED ARTICLE

B Many risk factors can lead to loss of tolerance and inflammation in rheumatoid arthritis (RA). Examining these
risk factors and applying targeted therapies early may influence the disease trajectory of RA. At EULAR 2021,
during the industry satellite symposium sponsored by Bristol Myers Squibb, Prof. Claire Daien from the University
Hospital of Montpellier, France, talked about the microbiome’s influence on the initiation of autoimmunity?, while
Prof. Andrew Cope from the Centre for Rheumatic Diseases, King's College London, UK, discussed the clinical
potential of interventions in the at-risk RA state?. Finally, Prof. Hans U. Scherer, Leiden University Medical Centre,
the Netherlands, highlighted the impact of targeted therapies early in RA development.®

RA involves a complex interplay between
genotype and environmental factors. Along
with many other human autoimmune dis-
eases, RA is under strong genetic control by
class Il human leukocyte antigen (HLA) allele
combinations.* The link between RA and
HLA-DRB1 locus has been confirmed in
patients who are positive for rheumatoid fac-
tor (RF) and/or anti-citrullinated protein anti-
bodies (ACPA).>7 In particular, the SHARED
EPITOPE, a five amino acid sequence motif
encoded by HLA-DRB1 alleles, is strongly
associated with RA susceptibility. RF and/or
ACPAs may develop years before the onset
of clinical arthritis, suggesting that autoim-
munity may be triggered at sites other than
joints in patients with RA.8 There is increasing
evidence that the microbiome influences the
development of autoimmunity and specific
clinical bacterial signatures are associated
with the autoantibody-positive disease.®’

Microbiome’s possible influence on the
initiation of autoimmunity

The human microbiota consists of trillions of
symbiotic microbial cells, primarily bacteria in
the gut; and the human microbiome consists
of the genes these cells harbor.’%1! Estimates
of the number of genes of the microbiome
are reported 150 times the number of genes
in the human genome. Similarly, the diversity
among the microbiome of individuals is
immense in terms of genomic variation.
Approximately one-third of fecal bacterial
taxa are heritable, underlining the impor-
tance of host genetics'?, and data indicate
that microbiota might be altered in individu-
als with genetic predisposition to RA before
the onset of RA®S. Importantly, over 90% of
RA patients have the shared epitope.’ In
addition to genetic disposition, environmen-
tal factors such as diet, smoking, air pollution,
or medication can impact the microbiome.*>¢

In healthy subjects, there is a symbiotic
balance between the microbiome and the
host.'” Dysbiosis may lead to a decrease of
microbial diversity and a disruption of this
balance, potentially resulting in an alteration
of the gut permeability and systemic inflam-
mation.’® An example of such a disturbed
balance is periodontitis, dyshiotic conditions
characterized by an imbalance between sub-
gingival communities and host immune
response, which is more frequent in RA
patients compared with healthy control.*”
This may be related to the role of P. gingivalis
in inducing citrullination that may lead to the
development of the new antigens.”® There-
fore, changes in the oral or gut microbiota
may affect mucosal immunity and induce
aberrant immune responses that affect joints
in patients with RA.”

Presentation of
microbial proteins
to T cells

Co-stimulation

Microbial proteins
mimicking
self-proteins with
sequence homology

T-cell activation

B-cell
Activation of activation
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i“{}-‘h
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Figure 1. Gut microbiota may provoke autoantibody production through molecular mimicry. APCs, antigen-presenting cells. Adapted from Daien C. 2021.
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Several studies indicate that microbiota
might influence the immune system on a cel-
lular level. T cell epitope mimicry between
microbial pathogens and self-proteins might
induce or exacerbate autoimmune disease.”
T cells activated by microbial peptides at the
mucosal surface may then migrate to
inflamed joints and cross-react with homolo-
gous self-antigens or induce the production
of anti-microbiota antibodies that have a
cross-reactivity for homologous self-antigens
(Figure 1).7?* Another way the gut microbiota
might promote loss of tolerance is by causing
an expansion of autoreactive pro-inflamma-
tory T helper (Th) 17 cells by stimulating their
development, their migration to the lungs and
joints and their support of ACPA glycosyla-
tion, further enhancing inflammation and
autoimmunity.??24

Lung dysbiosis may contribute to inflamma-
tion and pathology in the lung. Environmen-
tal exposures, such as smoking or pollution,
might be associated with changes in the lung
microbiome® and might initiate increased
expression of citrullinated proteins leading to
loss of tolerance and RA development.

The improvement of dyshiosis and RA
disease is intertwined. In fact, emerging
evidence suggests that reducing dysbiosis
alleviates RA burden®?¢ and treating RA
reduces dysbiosis?’. Microbiota profiles may
also predict responses to certain disease-
modifying anti-rheumatic drugs (DMARDs),
highlighting the need for a better under-
standing of the microbiome’s role in the initi-
ation of autoimmunity.?®

The trajectory of the seropositive RA disease
RA is thought to develop as a consequence
of complex interactions between different
genetic and environmental factors.?” Multiple
factors indicate the presence of an at-risk

state that could potentially lead to the devel-
opment of clinical RA, such as genetic risk
factors, autoantibody development and
titers, increased levels of inflammatory mark-
ers and cytokines, arthralgia and subclinical
bone erosions, changes in bone mineral den-
sity and cortical thickness.®0-32

Patients with seropositive RA have an
increased risk of certain comorbidities, higher
frequencies of hospitalizations and durable
medical equipment usage.®* Ongoing and
published trials have been examining the
possibility of altering the trajectory of dis-
ease development and probing the biomarker
profiles at these key stages of the disease, to
reduce the burden on patients.®-%¢

Abatacept interrupts multiple pathogenic
actions in RA

Patients with ACPA-positive disease have a
less favorable prognosis than those with
ACPA-negative disease® and the presence of
ACPA is a factor of poor prognosis of RAY.
Antibodies may be present years before the
onset of the disease.® Abatacept inhibits
pathogenic T cell-B cell interaction by block-
ing T cell co-stimulation. It is thought that
this mode of action contributes to reducing
ACPA titers, as well as cytokine release, oste-
itis and erosion progression. -4

Several ongoing studies are assessing the effi-
cacy of biologic DMARDs in patients with
early RA. The phase IV NORD-STAR trial
investigated the benefits and safety of three
biological drugs with different modes of
action, all given in combination with metho-
trexate, versus active conventional treatment
(ACT) in treatment-naive patients with
rheumatoid arthritis.*” At 24 weeks, a higher
clinical disease activity index (CDAI) remission
rate was observed for abatacept (delta 9.4%
with ACT as reference) and certolizumab

pegol (delta 3.9% with ACT as reference) ver-
sus ACT but not for tocilizumab (delta -0.6%
with ACT as reference) versus ACT.*” The
group treated with abatacept had the fewest
discontinuations, which contributed to its
higher remission rate.*” The number of
patients who stopped treatment early was
lowest for those receiving abatacept
(11/204), compared with 20/200 patients in
the ACT arm, 23/203 in the certolizumab
pegol arm and 22/188 in the tocilizumab
arm.*” These results emphasize the impor-
tance of tolerability in the evaluation of drug
efficacy.*’

Further studies investigated the benefit of
abatacept in biomarker-defined patients with
early RA. The exploratory head-to-head Early
AMPLE study assessed the clinical efficacy
of abatacept wversus adalimumab in
ACPA-positive and RF-positive patients who
were biologic treatment-naive.*® Overall, 80
patients were randomized to receive weekly
oral methotrexate plus either subcutaneous
(SC) abatacept (125 mg weekly) (n=40) or
adalimumab (40 mg every 2 weeks) (n=40)
for 24 weeks (single-blind period).“® Follow-
ing a 6-week washout period, adalimumab-
treated patients changed to open-label SC
abatacept (switch group), whilst abatacept-
treated patients continued treatment in an
open-label manner (non-switch group) for
another 24 weeks.*® Numerically greater
efficacy responses (ACR20/50/70) were
observed with abatacept versus adalimumab
in the 24-week single-blind period, and the
24-week ACR20/50/70 responses were
sustained through week 48 (78%, 63%, and
50%) in the abatacept non-switch group. In
the switch group (from adalimumab to
abatacept), efficacy responses generally
improved over time to week 48.4°
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Interestingly, when assessing patient respon-
ses by the presence of the shared epitope,
abatacept was also associated with numeri-
cally higher clinical response rates compared

patients with RA may be linked to the shared
epitope.“® The findings should be interpreted
with caution due to a small sample size, and
larger studies are warranted.

SPONSORED ARTICLE

favorable safety profile in early RA
patients.*?*° A long-term safety analysis also
found that the rate of serious infections
among abatacept-treated patients decreased

with adalimumab in the single-blind period
(week 24), and responses were maintained
until week 48, with ACR20/50/70 responses
being 77%, 67%, and 53%, respectively
(Figure 2).%® The study also demonstrated
that switching to abatacept improves remis-
sion status.*® At week 48, a similar proportion
of patients achieved clinical remission accord-
ing to Disease Activity Score-28 (DAS28)-
CRP with abatacept versus those from the
switch group (48% vs 50%), with stronger
responses observed in the non-switch versus
switch shared epitope- positive patients (47%
vs 42%).48 These preliminary results suggest
that abatacept response in seropositive

Over the course of more than a decade of RA
patients being treated, abatacept showed a

CONCLUSIONS

» The microbiome can provoke the generation of modified autoantigens that may trigger
inflammation and loss of tolerance in individuals at risk, leading to the development of
rheumatoid arthritis (RA).>2

» The RA disease trajectory passes from loss of tolerance to an at-risk state, which may
be identified via serological and imaging biomarkers.*!

» Abatacept may be beneficial to at-risk subjects, especially biomarker-defined patients,
early in their disease trajectory, as suggested by trial results in early RA.4748

between 6 months and 24 months of treat-
ment.”!
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Effectiveness of

IL-6 Receptor Inhibitor in Rheumatoid Arthritis

m Patients with rheumatoid arthritis (RA) who have received multiple biologics or targeted therapies over time
tend to have more refractory and more severe disease, which may lead to a worse clinical response to treatment.
At EULAR 2021, Dr Stefano Fiore presented results from a study that used data from the ACR RISE registry to
assess whether disease severity was greater in those who received sarilumab, an anti-interleukin (IL)-6 receptor
monoclonal antibody, shortly after its Food and Drug Administration (FDA) approval than in subsequent time
periods.! In addition, this study aimed to evaluate the effectiveness of sarilumab in populations with various

degrees of disease severity.

Stefano Fiore, MD
Sanofi
Bridgewater, NJ, USA

Real-world US experience with
sarilumab from the ACR RISE
registry

In this analysis, patients with RA who
initiated sarilumab treatment between 2017
and 2020 were divided into Cohort 1 (2017,
year of the FDA approval) and the calendar
year-based Cohorts 2-4 (2018-2020).
Between-cohort comparisons were made
using a chi-square test for categorical
variables and a nonparametric test for con-
tinuous variables.

Sarilumab effectiveness was assessed using
3 cohorts assembled based on progressively
restrictive criteria: Active Disease cohort

(Clinical Disease Activity Index [CDAI] >10
or Routine Assessment of Patient Index
Data 3 [RAPID3] >6 and C-reactive protein
>8mg/L), TARGET Eligibility cohort (patients
who satisfied enrolment criteria for TARGET)
and TARGET Baseline cohort (patients from
TARGET Eligibility cohort with characteristics
weighted to match those from the TARGET
trial baseline). In all 3 effectiveness cohorts,
mean changes in CDAI and RAPID3 at 6 and
12 months post-initiation of sarilumab were
evaluated using a model adjusted for base-
line score, age, sex, race, calendar year and
seropositivity.

The greatest clinical improvement with
sarilumab observed in the cohort with the
highest baseline CDAI

A total of 2,949 RA patients initiated sari-
lumab treatment in the period 2017-2020.
The 4 yearly cohorts were relatively similar in
terms of demographics and most clinical
characteristics. However, patients receiving
sarilumab shortly after FDA approval (Cohort
1) had more ambulatory visits, a greater num-
ber of previously used non-tumor necrosis
factor inhibitor (TNFi) biologics (particularly
tocilizumab) and a higher comorbidity burden,

A =cpal
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TARGET Eligibility cohort

TARGET Baseline cohort
12 months

Active Disease cohort
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TARGET Baseline cohort
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6 months
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—_—1—
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Figure 1. Adjusted improvement in (A) CDAI and (B) RAPID3, by cohort. CDAI, Clinical Disease Activity Index;
RAPID 3, Routine Assessment of Patient Index Data 3. Adapted from Fiore et al. 2021.1

as compared with Cohorts 2-4. In addition,
they were more likely to be current users of
glucocorticoids or opioids than sarilumab ini-
tiators in the subsequent 3 years.

Data further indicated that mean baseline
CDA\l varied substantially by cohort, with the
greatest mean baseline CDAI score (42 units)
in the TARGET Baseline cohort, compared
with the other two cohorts (24 units both).!
Among the 3 effectiveness cohorts, both the
crude and adjusted (Figure 1A) improve-
ments in CDAI at 6 and 12 months were
greater in the TARGET Baseline versus Active
Disease and TARGET Eligibility cohorts.
Similar trends were observed in terms of
crude and adjusted (Figure 1B) improvement
in RAPIDS.

CONCLUSIONS

e This real-world cohort showed
modest evidence for channeling of
patients with greater severity of
rheumatoid arthritis (RA) and greater
prior exposure to non-tumor necro-
sis factor inhibitor (TNFi) biologics to
sarilumab shortly after its FDA
approval.t

Clinical improvement with sarilumab
was observed across all cohorts, with
the greatest clinical improvement in
the cohort with the highest baseline
CDAI score that most closely resem-
bled patients with an inadequate
response to TNF inhibitors enrolled
in a phase Il trial.

1 Fiore S et al. Disease severity and outcomes among patients
with rheumatoid arthritis who receive a newly approved bio-
logic: real-world US experience with sarilumab from the ACR
RISE registry. EULAR 2021 Virtual Congress; 2-5 June 2021.
Poster presentation POS0638.
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Real-World Data on |L-6 Receptor Inhibition
in Elderly Patients with Rheumatoid Arthritis

m Due to increasing life expectancy, there is a large proportion of elderly patients with rheumatoid arthritis
(RA), underlining the need for effective RA treatments for this subset of patients. Pivotal clinical trials have
demonstrated the efficacy of tocilizumab in patients with RA'-¢; however, data on the effectiveness of
tocilizumab in the elderly are limited. ICHIBAN was a large, observational study that followed patients with
RA treated with tocilizumab in clinical practice for up to 2 years.” At EULAR 2021, Prof. Christof Specker
presented the analysis assessing the safety and effectiveness of long-term tocilizumab treatment according to

patient baseline age.®

Christof Specker, MD, PhD

Kliniken Essen-Mitte, Clinic of Rheumatology
and Clinical Immunology

Essen, Germany

Long-term tocilizumab is effective with an acceptable safety profile in elderly RA patients

This non-interventional, prospective study
enrolled adult patients with active moderate
to severe RA in rheumatology clinics and
practices in Germany.” Patients were treated
with tocilizumab according to the local label.
The safety analysis set comprised all eligible
patients who received at least one dose of
tocilizumab, including patients with tocilizumab

exposure prior to the study. The effectiveness
set consisted of all patients from the safety
analyses set who had no prior tocilizumab
therapy. Patient-reported outcomes (PROs)
were assessed using the visual analog scale
(VAS).

Similar rates of adverse events across three
age groups

At data cutoff, 3,164 patients received at
least one dose of tocilizumab.® The mean age
was 55.5 years and about 80% of patients
were female. At baseline, 29.2% of patients
were <50 years old, 47.3% were 50-65
years old and 23.5% of patients were

HAQ-DI, mean

50-65 years
n=1,159

<50 years
n=726

>65 years

u Week 0
= Last visit

n=559

Figure 1. Mean (SD) Health Assessment Questionnaire Disease Index (HAQ-DI) score across three age subgroups. SD,
standard deviation. Adapted from Specker et al. 2021.%



>65 vyears old. Compared with younger
patients, a greater proportion of those >65
years old had comorbidities such as hyper-
tension, anemia, renal insufficiency, osteopo-
rosis, diabetes and coronary heart disease. In
addition, older patients had the highest base-
line disease activity according to Disease
Activity Score-28 erythrocyte sedimentation
rate (DAS28-ESR) and Clinical Disease Activ-
ity Index (CDAI).

Regarding safety, there was no difference in
the rates of treatment-related adverse events
(AEs) across the age subgroups (<50 vyears:
22.3%; 50-65 vyears: 21.9%; >65 vyears:
22.2%).2 More patients aged >65 years and
50-65 years experienced serious AEs (SAEs)
than patients <50 years (20.2% and 14.4% vs
11.5%). Similarly, slightly more patients >65
years old experienced serious infections

Results further showed that patients <50
years old had the best physical functioning at
baseline and the greatest reduction in Health
Assessment Questionnaire Disease Index
(HAQ-DI) score (Figure 1). All age groups had
similar improvements from baseline in PROs
such as fatigue, strength of pain and sleep
disturbances.

(4.8%) than younger patients (<50 vyears:
3.2% and 50-65 years: 3.1%). However, the
discontinuation rate of tocilizumab due to
AEs was comparable across three subgroups,
ranging from 7.0% in the <50-years-old
subgroup to 7.8% in the >65-years and 9.6%
in the 50-65-years subgroups.

Similar benefits to disease activity in
patients aged >65 years

In the efficacy population (n=2,902), the
proportion of patients achieving DAS28-ESR
remission at least once during the treatment
period was higher among patients aged <50
years, as compared with patients aged 50-65
and >65 years (65.4% vs 59.8% and 59.5%).
However, at the last visit, patients >65 years
old had numerically greater improvements in
the mean DAS28-ESR score from baseline
versus those aged 50-65 or >65 years.

CONCLUSIONS

e The discontinuation rate due to AEs
was similar across three age sub-
groups, although more patients aged
>65 years experienced infections.®

o Patients >65 years old had similar
benefits in terms of disease activity
and  patient-reported  outcomes
(PROs) when compared with younger
patients.

1 Smolen JS et al. Effect of interleukin-6 receptor inhibition with tocilizumab in patients with rheumatoid arthritis (OPTION study): a
double-blind, placebo-controlled, randomised trial. Lancet. 2008; 371(9617): 987-97.

2 Yazici Y et al. Efficacy of tocilizumab in patients with moderate to severe active rheumatoid arthritis and a previous inadequate
response to disease-modifying antirheumatic drugs: the ROSE study. Ann Rheum Dis. 2012; 71(2): 198-205.

3 Jones G et al. Comparison of tocilizumab monotherapy versus methotrexate monotherapy in patients with moderate to severe
rheumatoid arthritis: the AMBITION study. Ann Rheum Dis. 2010; 69(1): 88-96.

4 Genovese MC et al. Interleukin-6 receptor inhibition with tocilizumab reduces disease activity in rheumatoid arthritis with inadequate

response to disease-modifying antirheumatic drugs: the tocilizumab in combination with traditional disease-modifying antirheumatic

drug therapy study. Arthritis Rheum. 2008; 58(10): 2968-80.

Emery P et al. IL-6 receptor inhibition with tocilizumab improves treatment outcomes in patients with rheumatoid arthritis refractory

to anti-tumour necrosis factor biologicals: results from a 24-week multicentre randomised placebo-controlled trial. Ann Rheum Dis.

2008; 67(11): 1516-23.

Burmester GR et al. A randomised, double-blind, parallel-group study of the safety and efficacy of subcutaneous tocilizumab versus

intravenous tocilizumab in combination with traditional disease-modifying antirheumatic drugs in patients with moderate to severe

rheumatoid arthritis (SUMMACTA study). Ann Rheum Dis. 2014; 73(1): 69-74.

Specker C et al. ICHIBAN, a non-interventional study evaluating tocilizumab long-term effectiveness and safety in patients with

active rheumatoid arthritis. Clin Exp Rheumatol. 2021; 39(2): 319-28.

8 Specker C et al. Tocilizumab is safe and effective in elderly patients with rheumatoid arthritis. EULAR 2021 Virtual Congress; 2-5
June 2021. Poster presentation POS0615.
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RHEUMATOID ARTHRITIS

Long-Term Benefit with JAK1 Inhibitor in Patients
with Rheumatoid Arthritis

m In the phase Il SELECT-COMPARE trial, the highly selective Janus kinase (JAK) 1 inhibitor upadacitinib
demonstrated significant improvements in the signs and symptoms of rheumatoid arthritis (RA) at weeks 12
and 72 when administered on a background of methotrexate (MTX), as compared with adalimumab plus MTX.1?
At EULAR 2021, Prof. Roy M. Fleischmann presented 3-year follow-up results of SELECT-COMPARE.?

Roy M. Fleischmann, MD
University of Texas Southwestern
Medical Center

Dallas, TX, USA

SELECT-COMPARE: Upadacitinib plus MTX continued to surpass adalimumab plus MTX across 3 years

Overall, 1,629 patients treated with back-
ground methotrexate were randomized
2:2:1 to receive either upadacitinib 15 mg
once daily (n=651), placebo (n=651) or
adalimumab 40 mg every other week
(n=327), for up to 48 weeks.! Between
weeks 14 and 26, patients with <20%
improvement in the tender joint count (TJC),
swollen joint count (SJC) or Clinical Disease
Activity Index (CDAI) >10 were rescued
without washout from placebo or adalim-
umab to upadacitinib, or from upadacitinib
to adalimumab. Patients randomized to pla-
cebo who were not rescued were switched
to upadacitinib at week 26. Patients who
completed the 48-week double-blind period
entered the open-label long-term extension
(LTE) period for up to 5 years.

Significant improvement with upadacitinib
versus adalimumab maintained

Between weeks 14 and 26, a total of
252 patients (39%) were rescued from
upadacitinib to adalimumab, while 159 (49%)
were rescued from adalimumab to upadaci-
tinib; all placebo patients were crossed over
to upadacitinib.® In the long-term extension,
a higher proportion of patients randomized
to upadacitinib completed 3 years of treat-
ment without rescue compared with those
randomized to adalimumab (47% vs 36%).

At week 156, upadacitinib versus adalimumab
was associated with improved clinical re-
sponses.® Patients treated with upadacitinib
plus methotrexate (MTX) showed increased
rates of American College of Rheumatology

(ACR) responses, as compared with patients
receiving adalimumab plus MTX. Further-
more, a higher proportion of patients treated
with upadacitinib than adalimumab achieved
low disease activity or remission at 3 years
based on CDAI, as well as Disease Activity
Score (DAS) 28 C-reactive protein (CRP)
scores of <3.2 or <2.6 (Figure 1).
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Figure 1. Clinical response rates upon treatment with upadacitinib, placebo and adalimumab. *p<0.05, **p<0.01, ***p<0.001 for UPA plus MTX;
#p<0.05, #p<0.01, **p<0.001 for UPA vs ADA. ADA, adalimumab; CDAI, Clinical Disease Activity Index; CRP, c-reactive protein; DAS28, Disease Activity
Score 28; EOW, every other week; MTX, methotrexate; PBO, placebo; QD, once daily; UPA, upadacitinib. Adapted from Fleischmann et al. 2021.°

Regarding patient-reported  outcomes,
upadacitinib demonstrated significant im-
provements in the Health Assessment
Questionnaire  Disability Index (HAQ-DI)
(mean change from baseline; upadacitinib:
-0.75 vs adalimumab: -0.60; p<0.01) and
reduction in pain (-39.8 vs -31.2; p<0.001).

Safety profile consistent with previous
reports

Upadacitinib was generally well tolerated as
assessed by rates of serious adverse events
(AEs), AEs leading to study drug discontinua-

tion and events of special interest (AESI), such

as serious and opportunistic infections, CONCLUSIONS

malignancies, adjudicated major adverse car- SO RS
diac events or venous thromboembolism.* As * Over 3 years, upadaotlmb plus
observed in previous analyses, the frequency methotrexate '(MTX) contlnueq ) to
of AESIs was generally comparable between demonstrate higher |§VG|S Of. clinical
the upadacitinib and the adalimumab arm, fespense C_Ompa_red W'Fh adahmumqb
except for herpes zoster, lymphopenia, plus MTX, in patients with rheumatoid
hepatic disorder and creatine phosphokinase arthritis.®

elevation, which were more common in the * The §afety pr'oﬁle of upadacitinib WEL
upadacitinib arm. consistent with the previously estab-

lished phase Ill safety analysis.

Fleischmann RM et al. Upadacitinib Versus Placebo or Adalimumab in Patients With Rheumatoid Arthritis and an Inadequate
Response to Methotrexate: Results of a Phase Ill, Double-Blind, Randomized Controlled Trial. Arthritis Rheumatol. 2019; 71(11):
1788-800.

Fleischmann RM et al. Long-term safety and effectiveness of upadacitinib or adalimumab in patients with rheumatoid arthritis:
results at 72 weeks from the SELECT-COMPARE study. EULAR 2020 E-Congress; 3-6 June 2020.. Poster presentation THU0201.
Fleischmann RM et al. Long-Term Safety and Efficacy of Upadacitinib or Adalimumab in Patients with Rheumatoid Arthritis: Results
at 3 years From the SELECT-COMPARE Study (EULAR). EULAR 2021 Virtual Congress; 2-5 June 2021. Oral presentation POS0087.
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PSORIATIC ARTHRITIS

IL-23 Inhibitor Improves Symptoms
of Active Psoriatic Arthritis in Patients with
Inadequate Response to TNF Inhibition

m Guselkumab, an anti-interleukin (IL)-23 antibody, showed significant improvements in joint and skin
symptoms versus placebo in patients with active psoriatic arthritis (PsA) in the phase lll DISCOVER-1 and
DISCOVER-2 trials.m? At EULAR 2021, Prof. Laura Coates presented results from the phase Illb COSMOS
study that evaluated the efficacy and safety of guselkumab in patients with active PsA with inadequate
response or intolerance to tumor necrosis factor (TNF) inhibition.®

Laura Coates, MD
University of Oxford
Oxford, United Kingdom

Guselkumab improves outcomes in patients with active PsA and prior TNF-inhibition treatment failure

This double-blind, placebo-controlled trial
enrolled 285 adults with active PsA and =3
swollen and =3 tender joints for 26 months
who met the Classification Criteria for Psori-
atic Arthritis (CASPAR) criteria at screening
and had failed one or two TNF inhibitors.®
Patients were randomized in a 2:1 ratio to
receive either subcutaneous guselkumab
100 mg at weeks O and 4 and then every
8 weeks (n=189) or placebo (n=96).
Methotrexate, sulfasalazine, hydroxychloro-

quine or leflunomide were permitted back-
ground medications. At week 16, placebo-
treated patients who met early escape (EE)
criteria, defined as <5% improvement in both
tender and swollen joint counts, could cross
over to receive guselkumab. At week 24, all
patients in the placebo group were switched
to guselkumab. The primary efficacy endpoint
was the proportion of patients who achieved
an American College of Rheumatology (ACR)
20 response at week 24.

Guselkumab achieved a significantly higher
ACR20 rate at week 24

The primary endpoint was met, with a signifi-
cantly higher ACR20 response rate achieved
with guselkumab versus placebo at week 24
(44.4% vs 19.8%; p<0.001) (Figure1l)®
Results of the “EE-correction” sensitivity
analysis, which included those incorrectly
routed to early escape, were consistent with
the primary analysis, showing an ACR20
response rate of 48.1%. Treatment effects
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Figure 1. ACR20 response rates in the COSMOS study for guselkumab versus placebo. *p<0.001 adjusted for multiplicity; 'p<0.001 nominal. ACR,
American College of Rheumatology; EE, early escape; GUS, guselkumab; PBO, placebo; Q8W, every 8 weeks. Adapted from Coates et al. 2021.°

with guselkumab were seen as early as week
4 and the proportion of patients who
achieved an ACR20 response increased
through week 48. The benefit of guselkumab
versus placebo for ACR20 at week 24 was
consistent across subgroups defined by
baseline patient and disease characteristics,
and prior and concomitant medications.®

At week 24, guselkumab versus placebo also
demonstrated significant improvements in all
major secondary endpoints, including physi-
cal function (mean change from baseline in
Health Assessment Questionnaire-Disability
Index [HAQ-DIJ: -0.18 vs -0.01; p=0.003),
health-related quality of life (short-form [SF]
36-item physical component score [PCS]:
3.51 vs -0.39; p<0.001), complete skin clear-
ance (PASI 100: 33.8% vs 3.8%; p<0.001)
and the more stringent joint response criteria

of ACR50 (19.6% vs 5.2%; p=0.001).° In
addition, higher rates of enthesitis (39.7% vs
18.8%) and dactylitis (55.6% vs 40.0%) reso-
lution were seen at week 24 for guselkumab
versus  placebo, respectively.  Further
improvements by week 48 were observed
across all secondary endpoints.

Guselkumab demonstrated a favorable
benefit:risk profile

Through week 56, guselkumab demonstrated
safety consistent with the established safety
profile among psoriasis and PsA patients.®
Rates of adverse events did not increase
throughout the study. There were no cases
of opportunistic infection, active tuberculosis,
anaphylactic/serum sickness-like reaction,
confirmed inflammatory bowel disease or
deaths.

CONCLUSIONS

e In patients with active psoriatic
arthritis and inadequate response to
TNF inhibition, guselkumab demon-
strated significantly higher American
College of Rheumatology (ACR) 20
response rates versus placebo at
week 243

Guselkumab was also associated with

significant improvements in physical

function, health-related quality of life,
complete skin clearance for patients
with baseline psoriasis and ACR50.

e Guselkumab was well tolerated
through week 56 of treatment, con-
sistent with its established safety
profile in psoriasis and PsA patients.

1 Deodhar A et al. Guselkumab in patients with active psoriatic arthritis who were biologic-naive or had previously received TNFa
inhibitor treatment (DISCOVER-1): a double-blind, randomised, placebo-controlled phase 3 trial. Lancet. 2020; 395(10230): 1115-25.

2 Mease PJ et al. Guselkumab in biologic-naive patients with active psoriatic arthritis (DISCOVER-2): a double-blind, randomised,
placebo-controlled phase 3 trial. Lancet. 2020; 395(10230): 1126-36.

3 Coates L et al. Efficacy and safety of guselkumab in patients with active psoriatic arthritis who demonstrated inadequate response
to tumor necrosis factor inhibition: Week 24 results of a phase 3b, randomized, controlled study. EULAR 2021 Virtual Congress;
2-5June 2021. Oral presentation OP0230.
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Treating Psoriatic Arthritis
with a JAK Inhibitor

m In the phase Il SELECT-PsA 2 study, upadacitinib, an oral Janus kinase (JAK) inhibitor, demonstrated
efficacy and acceptable safety profile at 24 weeks in patients with psoriatic arthritis (PsA) and prior

inadequate response to >1 biologic disease-modifying antirheumatic drug (DMARD)." At EULAR 2021,
Prof. Philip J. Mease presented updated results of the trial.?

Philip J. Mease, MD

Swedish Medical Center

and University of Washington

Seattle, WA, USA

SELECT-PsA 2: 56-week update showed maintained efficacy of upadacitinib in PsA patients

In this study, 641 adult PsA patients were
randomized 1:1:1 to receive either blinded
treatment with upadacitinib (15 or 30 mg
once daily) for 56 weeks or placebo, with a
switch to either 15 mg or 30 mg upadacitinib
at week 24.' Concomitant therapy with
<2 non-biologic DMARDs was permitted but
not required. Starting at week 36, patients with
less than 20% improvement in tender and

swollen joint counts at 2 consecutive visits
discontinued the study drug. Efficacy end-
points included proportions of patients
achieving 20%, 50% and 70% improvement
in the American College of Rheumatology
(ACR) criteria (ACR20/50/70) and minimal
disease activity (MDA), as well as 75%, 90%
and 100% improvement in the Psoriasis
Area and Severity Index (PASI75/90/100)

and resolution of dactylitis and enthesitis.
Treatment-emergent adverse events (TEAESs)
were summarized for events occurring up to
30 days after the last dose.

ACR20

Week 56 (Patients, %)
UPA 15: 59.7%
UPA 30: 59.2%
PBO to UPA 15: 52.8%

g PBO to UPA 30: 54.7%
e
X w0
* B
= ¢ =
B [ S 0 S A
v 4 s
£ A1t
2 20 %ii%%%
gl

04

o 12 24 36 56
Time (Weeks)

--{-3-- PBO = UPA 15 mg QD (n=106)

--{-4-- PBO - UPA 30 mg QD (n=106)

ACR50

Week 56 (Patients, %)
UPA 15: 40.8%
UPA 30: 38.5%
PBO to UPA 15: 33.0%

o> PBO to UPA 30: 39.6%
X

wn

(228

8

2

o

(7

k=]

©

o .

0 12 24 36 56
Time (Weeks)

Patients (%) (95% Cl)

—@— UPA 15 mg QD (n=211)

ACR70

Week 56 (Patients, %)
UPA 15: 24.2%
UPA 30: 26.6%
PBO to UPA 15: 16.0%
PBO to UPA 30: 20.8%

6 12 24 36 56
Time (Weeks)

—@— UPA 30 mg QD (n=218)

Figure 1. Clinical improvements upon treatment with upadacitinib based on ACR20/50/70. ACR, American College of Rheumatology; PBO, placebo; QD, daily;

UPA, upadacitinib. Adapted from Mease et al. 2021.2



Upadacitinib maintains efficacy over 56
weeks

Overall, 74.7% of patients completed 56
weeks of treatment.? At data cutoff, the
proportions of patients who achieved
ACR20/50/70 were sustained through week
56 of treatment (Figure 1). Similarly, clinical
improvements based on the proportion of
patients achieving MDA, PASI75/90/100
and resolution of dactylitis and enthesitis
were also maintained over 1 year. In patients
with dactylitis at baseline, complete resolu-
tion of the symptoms was observed in 50.9%
and 58.0% of patients treated with upadaci-
tinib 15 mg and 30 mg, respectively, by week
56, while 42.9% and 42.8% of patients,
respectively, with enthesitis as baseline
experienced a complete resolution of enthe-
sis. Through week 56, there were also
improvements in several patient-reported
outcomes (PROs) using as-observed (AQO)
data for patients who received upadacitinib
at 15 mg and 30 mg doses from baseline.

Consistent safety profile

The safety profile of upadacitinib was consis-
tent with previous reports.'® In this analysis,
rates of treatment-emergent adverse events
(AEs) were generally lower with the lower
dose of upadacitinib.? There was a dose-
dependent increase in exposure-adjusted
event rates of serious infections, herpes
zoster, hepatic disorders, hematologic lab-
related AEs and creatine phosphokinase
(CPK) elevations; however no difference was
observed for exposure-adjusted incidence
rates of major adverse cardiovascular events,
venous thromboembolic events or malignan-
cies. No case of adjudicated gastrointestinal
perforation was observed, and clinically
significant laboratory abnormalities were
infrequent.

CONCLUSIONS

In patients with psoriatic arthritis
(PsA) and prior inadequate response
to 21 biologic disease-modifying anti-
rheumatic drug (DMARD), upadaci-
tinib demonstrated sustained efficacy
over 56 weeks, with no new safety
signals.?

Improvements observed with upadac-
itinib 15 mg were similar to those with
the 30 mg dose over 56 weeks.
Patients who switched from placebo
to upadacitinib at week 24 experi-
enced similar clinical improvements as
those who were initially randomized
to upadacitinib.

1 Mease PJ et al. Upadacitinib for psoriatic arthritis refractory to biologics: SELECT-PsA 2. Ann Rheum Dis. 2020; 80(3): 312-20.

2 Mease PJ et al. Upadacitinib in patients with psoriatic arthritis refractory to biologic disease-modifying antirheumatic drugs: 56-week

data from the phase 3 SELECT-PsA 2 study. EULAR 2021 Virtual Congress; 2-5 June 2021. Poster presentation POS0196.

3 Cohen SB et al. Safety profile of upadacitinib in rheumatoid arthritis: integrated analysis from the SELECT phase Ill clinical programme.

Ann Rheum Dis. 2020: 80(3): 304-11.
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SYSTEMIC LUPUS ERYTHEMATOSUS

Treatment of Severe

Lupus Nephritis

® Lupus nephritis is the most common severe manifestation of systemic lupus erythematosus (SLE), which
presents with proteinuria, hematuria and impaired kidney function.* The goal of treatment for active lupus
nephritis is nephron preservation by reversing the inflammatory process and achieving inactive disease.?

renal outcomes in patients with lupus nephritis.®

Frédéric A. Houssiau, MD, PhD
Cliniques Universitaires Saint-Luc
Brussels, Belgium

At EULAR 2021, Prof. Frédéric A. Houssiau discussed therapeutic approaches that may improve long-term

Switch from sequential to combination therapy reduces deterioration in renal function

Management of patients with active lupus
nephritis comprises sequential therapy
consisting of initial induction therapy with
potent immunosuppressive  medications,
such as mycophenolate mofetil (MMF) or
low-dose intravenous cyclophosphamide,
both combined with glucocorticoids, fol-
lowed by long-term maintenance therapy
with MMF or azathioprine, with no or low-
dose glucocorticoids.* Available therapies
induce complete clinical renal response (CRR)
rates in only 20-30% of patients at 6-12
months, with a relapse rate of 20-25% at
3-5 years.>” The prognosis of lupus nephri-
tis may be improved with a switch from the
current sequential to combination therapy.®

Clinical trials on combination therapies in
lupus nephritis

Several combination therapies for the treat-
ment of patients with lupus nephritis have
been investigated in phase Il and IlI clinical
trials. The double-blind, randomized, phase
[l AURORA 1 trial evaluated voclosporin, a
calcineurin inhibitor, versus placebo, added
to MMF and rapidly tapered low-dose
steroids.® At week 52, voclosporin was asso-
ciated with clinically and statistically superior
CRR rate versus placebo (41% vs 23%;
p<0.0001), with a safety profile balanced
between the two treatment groups.

Belimumab, a recombinant human IgG1A
monoclonal antibody that inhibits B-cell
activating factor, was the first biologic
approved for the treatment of systemic lupus
erythematosus (SLE), based on the results
from two phase Il clinical trials, BLISS-52
and BLISS-76.771* Belimumab has been
further investigated in the recent phase Il
BLISS-LN trial, which enrolled 448 patients
with active lupus nephritis who were ran-
domized 1:1 to receive either belimumab or
placebo.’” Randomization was stratified
according to induction regimen (cyclophos-
phamide vs MMF) and race. At week 104,
significantly more patients treated with
belimumab versus placebo had a primary
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Figure 1. Renal responses over time in the modified intention-to-treat population.. CRR, complete renal response; PERR, primary efficacy renal responses. Adapted from

Furie et al. 2020.*2




efficacy renal response (43.0% vs 32.3%;
odds ratio [OR]: 1.6 [95% ClI: 1.0-2.3];
p=0.031) (Figure 1A) and a CRR (30.0% vs.
19.7%; OR: 1.7 [95% Cl: 1.1-2.7]; p=0.017)
(Figure 1B). The risk of a renal-related event
or death was also lower in patients receiving
belimumab than those receiving placebo
(HR: 0.51 [95% CI: 0.34-0.77]; p=0.001). A
subgroup analysis further showed that
belimumab versus placebo was associated
with improved primary efficacy renal
response at week 104, irrespective of induc-
tion therapy, while CRR at week 104 favored
belimumab only in the MMF subgroup, with
no between-group difference in the cyclo-
phosphamide subgroup. The safety profile
for belimumab plus standard therapy was
similar to that of standard therapy alone.

The phase I, double-blind NOBILITY trial
aimed to test the hypothesis that enhanced
B-cell depletion with obinutuzumab, a type |l
anti-CD20 monoclonal antibody, will result
in improved responses in proliferative lupus
nephritis.*® Overall, 125 patients with class Ill
or IV lupus nephritis received obinutuzumab
or placebo, with the standard of care. Data
showed that obinutuzumab versus placebo
achieved improved CRR rates at week 52
(35% vs 23%; p=0.115), week 76 (40% vs

18%; p=0.007) and week 104 (41% vs 23%;
p=0.026), with fewer obinutuzumab-treated
patients requiring a new rescue therapy
through week 104.™% Rates of serious adverse
events, serious infections and deaths were
comparable between the two treatment
groups.

Recently, the phase Il TULIP-LN study
assessed anifrolumab, a fully human mono-
clonal antibody that binds to subunit 1 of
the type | IFN receptor, versus placebo in
patients with active proliferative lupus
nephritis.* Patients were randomized 1:1:1
to anifrolumab basic regimen, intensified
regimen or placebo, alongside standard
therapy. Although the study did not meet the
primary endpoint of the relative difference in
change from baseline to week 52 in 24-hour
urine protein-creatinine ratio (UPCR), the
anifrolumab intensified regimen was associ-
ated with numeric improvements across
clinical endpoints, including the CRR rate at
week 52. Regarding safety, most adverse
events were nonserious, mild, or moderate
and did not lead to discontinuation.

The choice of treatment is based on various
aspects such as the patients’ extra-renal
diseases, specific toxicity profile, drug avail-

ability and reimbursement criteria.> However,
in order to choose the most appropriate
treatment combination for an individual
patient, highly valuable may be a tissue level
analysis of the kidneys assessing the type of
immune cell infiltrates, the number of anti-
body-secreting cells (ASC) in the tubular
interstitial, global or single-cell ASC transcrip-
tomics and a liquid biopsy for assessing ASC
in urine.'>1¢

CONCLUSIONS

» A switch from sequential to combina-
tion therapy is warranted since the
current standard of care does not
meet the expectations of patients or
physicians.®

e In the largest and longest Iupus
nephritis study, the phase Ill BLISS-LN
trial, belimumab plus standard thera-
py was associated with an increased
rate of complete renal response, as
compared with standard therapy
alone.’?

Tissue level analysis using innovative

tools may help to identify the most

appropriate combination therapy.®
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Proliferative Lupus Nephritis. ASN 2020; 22-25 October 2020. Oral presentation SU-OR31.

1 Jayne D et al. Randomized, controlled, phase 2 Trial of type 1 IFN inhibitor anifrolumab in
patients with Active proliferative Lupus nephritis. EULAR 2021 Virtual Congress; 2-5 June 2021.
Poster presentation POS0690.

15 Pamfil C et al. Intrarenal activation of adaptive immune effectors is associated with tubular dam-
age and impaired renal function in lupus nephritis. Ann Rheum Dis. 2018; 77(12): 1782-9.

16 Crickx E et al. Molecular Signatures of Kidney Antibody-Secreting Cells in Lupus Patients With
Active Nephritis Upon Immunosuppressive Therapy. Arthritis Rheumatol. 2021; 73(8): 1461-6.
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VASCULITIS

Towards Reduction of Glucocorticoid Usage in
Patients with Giant Cell Arteritis

m Long-term glucocorticoid therapy is accompanied by numerous side effects. In two randomized controlled
trials, tocilizumab, an anti-IL-6 receptor antibody, demonstrated a glucocorticoid-reducing effect of at least 50%
in patients with giant cell arteritis.»? At EULAR 2021, Dr Lisa Christ and Prof. Peter M. Villiger presented data of
the proof-of-concept GUSTO study?, which assessed the efficacy and safety of tocilizumab after ultra-short
glucocorticoid therapy in patients with new-onset giant cell arteritis.*

Lisa Christ, MD | ®#
Inselspital Bern
Bern, Switzerland

Peter M. Villiger, MD
Inselspital Bern
Bern, Switzerland

GUSTO: Tocilizumab after ultra-short glucocorticoid treatment achieved sustained remission in patients
with newly diagnosed giant cell arteritis

This investigator-initiated, single-arm, single-
center, open-label trial enrolled 18 patients
older than 50 years with newly diagnosed
giant cell arteritis who had C-reactive protein
(CRP) levels >25 mg/I and previous glucocor-
ticoid treatment for a maximum of 10 days at
a maximum dose of 60 mg/day.* Patients
received 500 mg methylprednisolone intra-

venously for 3 consecutive days. Thereafter,
glucocorticoid treatment was discontinued
and tocilizumab at a dose of 8 mg/kg was
administered intravenously, followed by the
subcutaneous administration of 162 mg
tocilizumab weekly from day 10 until week 52.
The primary endpoint was the proportion of
patients who achieved remission within

31 days and were relapse-free until week 24.
The secondary endpoint included the pro-
portion of patients with complete relapse-
free remission of disease at week 52. An
interim analysis was performed after the first
12 patients reached the primary endpoint.
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Figure 1. Development of laboratory parameters during treatment with tocilizumab. CRP, C-reactive protein; ESR, erythrocyte sedimentation

rate. Adapted from Christ et al. 2021.%
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High remission and relapse-free rates by
week 52

At baseline, the median age was 71 years, 12
patients were female and 11 patients had
received prior glucocorticoid treatment.* A
total of 15 patients (83%) showed cranial
symptoms, while 13 (72%) had positive his-
topathology.

An interim analysis at week 24 showed that
only 3 of 12 patients (25%) achieved the pri-
mary endpoint of remission within 31 days
and had no disease relapse.* However,
results further indicated that 11 of 12 patients
were in remission after a mean of 10.6 weeks
and that 10 of these patients were relapse-
free. At a complete analysis at week 52, 14
patients achieved remission after a mean of

11.1 weeks; of these, 13 patients remained
relapse-free up to week 52. Overall, 3
patients were non-responders, 2 of which
had persistent cranial symptoms (including
one with new-onset anterior ischaemic optic
neuropathy), while the third patient had
persistent polymyalgia rheumatica symp-
toms. The reduction of symptoms upon
tocilizumab after ultra-short glucocorticoid
was accompanied by decreased levels of
inflammation markers (Figure 1) and throm-
bocytes, as well as an increase in hemoglobin
level.

Altogether, 3 patients experienced a serious
adverse event (AE), including diverticulitis,
oral aphthous lesion and nausea.* Two
patients discontinued the study due to an AE

(hepatopathy and diverticulitis, respectively),
one of them after induction of remission. In
one patient, the tocilizumab application
interval needed to be prolonged due to neu-
tropenia.

CONCLUSIONS

e In the GUSTO trial, tocilizumab after
ultra-short glucocorticoid therapy
induced and maintained remission in
patients with newly diagnosed giant
cell arteritis.*

* As a proof-of-concept study, these
data do not allow proposing clinical
recommendations.

1 Villiger PM et al. Tocilizumab for induction and maintenance of remission in giant cell arteritis: a phase 2, randomised, double-blind,

placebo-controlled trial. Lancet. 2016; 387(10031): 1921-7.

2 Stone JH et al. Trial of Tocilizumab in Giant-Cell Arteritis. N Engl J Med. 2017; 377(15): 1494-5.
3 Christ L et al. Tocilizumab monotherapy after ultra-short glucocorticoid administration in giant cell arteritis: a single-arm, open-label,

proof-of-concept study. Lancet Rheumat. 2021; 3(9): e619-26.

4 Christ L et al. A proof-of-concept study to assess the efficacy of tocilizumab monotherapy after ultra-short glucocorticoid adminis-
tration to treat giant cell arteritis - the GUSTO trial. EULAR 2021 Virtual Congress; 2-5 June 2021. Oral presentation OP0061.
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CHRONIC INFLAMMATORY DISEASES

TNF Inhibitor Exposure During Pregnancy in Patients
with Chronic Inflammatory Diseases

| In line with recent guidelines, women of reproductive age suffering from chronic inflammatory diseases
(CID), such as rheumatoid arthritis (RA), axial spondyloarthritis (SpA), psoriatic arthritis (PsA) and Crohn's
disease (CD), are increasingly being treated with tumor necrosis factor inhibitors (TNFi).! However, clinical
trial data on the effect of TNFi on pregnancy outcomes are still limited. Certolizumab pegol, a PEGylated,
Fc-free TNFi, has minimal to no active placental transfer from mother to infant during the third trimester.?
At EULAR 2021, Dr Megan Clowse presented results from a study that aimed to assess pregnancy outcomes
from the UCB Pharmacovigilance safety database from prospectively reported pregnancies exposed to

certolizumab pegol.®

Megan Clowse, MD

Duke University Medical Center,

Division of Rheumatology and Immunology
Durham, NC, USA

No increased risk for adverse pregnancy outcomes or specific congenital malformations after exposure to

certolizumab pegol during pregnancy

In this study, data on certolizumab pegol-
exposed pregnancies were obtained from
the UCB Pharmacovigilance safety data-
base through November 2020.° Analysis
was limited to prospectively reported cases

with known pregnancy outcomes to avoid
potential reporting bias associated with ret-
rospective submissions. Confounding fac-
tors, such as specific CIDs, concomitant
non-biologic medications and maternal

infection, were evaluated using a multivariate
stepwise regression model. Patients with
missing information about the presence or
absence of confounders were excluded from
the model.

CZP-exposed pregnancies
N=5,681

Maternal exposure
n=5,576

Prospective pregnancies
n=4,234

Paternal exposure
n=105

Retrospectively
reported pregnancies
n=1,342

Pregnancies with
unknown outcomes
n=2,248

Ongoing pregnancies
n=594

Pregnancies with known
outcomes
n=1,392

Crohn's
disease
n=293

Rheumatic
diseases
n=951

Psoriasis
n=61

Missing
diagnosis

n=60

Figure 1. Reports of pregnancies exposed to certolizumab pegol in the UCB Pharmacovigilance safety database. Some
patients may have had multiple indications for treatment with certolizumab pegol. axSpA, axial spondyloarthritis; CZP,
certolizumab pegol; PsA, psoriatic arthritis; RA, rheumatoid arthritis. Adapted from Clowse et al. 2021.°



Concomitant corticosteroids increase the
risk for preterm birth and low birth weight
There were 1,392 prospective pregnancies
(1,425 fetuses) with maternal exposure to
certolizumab pegol and known outcomes.®
The main indications were rheumatic dis-
eases (n=951) and CD (n=293) (Figure 1)
and the mean baseline maternal age was
31.9 years. Altogether, 73.3% of pregnancies
had at least first-trimester exposure to cer-
tolizumab pegol and 39.3% were exposed
during all trimesters. At data cutoff, normal
rates of live births (88.4%), abortions (miscar-
riages and terminations) (10.5%), stillbirths
(0.8%) and ectopic pregnancies (0.4%) were
reported. Preterm births occurred in 9.8% of
live births and 8.0% of infants had low birth
weight (<2.5kg).

Congenital malformations were reported in
2.5% of fetuses and 2.4% of live-born
infants; 2.1% of congenital malformations
were major according to the Metropolitan

Atlanta Congenital Defects Program criteria.®
Adverse events observed in the newborns
did not show any patterns of specific con-
genital malformations.

Data further showed that corticosteroid use
was independently associated with increased
likelihood of preterm birth (odds ratio [OR]:
2.1 [95% Cl: 1.3-3.4]; p<0.005) and low
birth weight (OR: 1.7 [95% Cl: 1.0-2.9];
p<0.05), but decreased odds of abortion
(OR: 0.5 [95% CI. 0.3-0.9]; p<0.05)°
Increased probability of pregnancy loss was
reported in women treated with concomitant
non-steroidal  anti-inflammatory  drugs
(NSAIDs) (OR: 2.2 [95% Cl: 1.2-4.0]; p<0.05) .2
and methotrexate/leflunomide (OR: 3.2
[95% Cl: 1.7-6.2]; p<0.0005). Furthermore,
maternal infections were indicated as a risk
factor for preterm birth (OR: 1.9 [95% Cl:
1.1-3.5]; p<0.05), while patients with a diag-
nosis of Crohn’s disease were at increased
risk of having an abortion (OR: 2.5 [95% Cl:

1.5-4.1]; p=0.0005) and those with RA were
at increased risk of low birth weight (OR: 1.9
[95% Cl: 1.1-3.3]; p<0.05).

CONCLUSIONS

e Results from this large prospective
analysis showed no increase in
adverse pregnancy outcomes or
specific congenital malformations in
certolizumab pegol-exposed pregnan-
cies, as compared with the general
population.®

e This study confirmed the impact of
specific chronic inflammatory diseases
(CIDs), concomitant drugs or comor-
bidities on pregnancy outcomes.

1 Sammaritano LR et al. 2020 American College of Rheumatology Guideline for the Management of Reproductive Health in Rheumatic
and Musculoskeletal Diseases. Arthritis Rheumatol. 2020; 72(4): 529-56.
2 Mariette X et al. Lack of placental transfer of certolizumab pegol during pregnancy: results from CRIB, a prospective, postmarketing,

pharmacokinetic study. Ann Rheum Dis. 2018; 77(2): 228-33.

3 Clowse M et al. Pharmacovigilance pregnancy data in a large population of patients with chronic inflammatory disease exposed to
certolizumab pegol: pregnancy outcomes and confounders. EULAR 2021 Virtual Congress; 2-5 June 2021. Poster presentation

POS0022.
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AXIAL SPONDYLOARTHRITIS

TNF Inhibition in

Ankylosing Spondylitis

m The GO-ALIVE study demonstrated that golimumab, a tumor necrosis factor (TNF) inhibitor, significantly
reduced the signs and symptoms of ankylosing spondylitis (AS) at week 28 in adult patients, with efficacy
maintained across 1 year.? At EULAR 2021, Prof. Atul Deodhar presented results of a post hoc analysis
evaluating golimumab in AS patients with early versus late disease through week 52.3

Atul Deodhar, MD
Oregon Health & Science University
Portland, OR, USA

GO-ALIVE: Golimumab reduces AS signs and symptoms across 1 year, regardless of symptom duration

In the double-blind, placebo-controlled, phase
[l GO-ALIVE trial, 208 patients with AS were
randomized 1:1 to receive intravenous goli-
mumab 2 mg/kg at weeks O and 4, and then
every 8 weeks, or placebo at weeks 0, 4 and
12, with crossover to golimumab at weeks 16
and 20, and every 8 weeks thereafter,
through week 52.*? The primary endpoint
was an achievement of >20% improvement
in SpondyloArthritis International Society
(ASAS20) response criteria at week 16. The

efficacy was evaluated through week 52,
while the safety follow-up continued until
week 60.

In the present post hoc analysis, patients were
grouped into quartiles based on self-reported
duration of inflammatory back pain (IBP)
symptoms.® These include patients with early
disease (n=60) (1°* quartile defined as IBP <4
years) and those with late disease (n=52) (4"
quartile defined as IBP >15.5 years).

Greater proportion of golimumab-treated
patients achieved ASAS20

For the overall study population, baseline
data indicated that patients with long-term
symptoms of IBP (mean duration, 24 years)
presented with more severe disease activity
and were on average 10 years older than
patients with recent-onset IBP (mean dura-
tion, 2-3 years).®
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Figure 1. ASAS20/40 efficacy outcomes in patients with early versus late disease treated in GO-ALIVE. ASAS, SpondyloArthritis International Society; ED, early disease;
GLM 1V, intravenous golimumab; LD, late disease; PBO, placebo. Adapted from Deodhar et al. 2021.°

At week 16, a higher proportion of patients
receiving golimumab versus placebo achieved
primary and other important response
criteria, regardless of the duration of IBP.2
Among those with early disease, 71% of the
golimumab-treated and 32% of the placebo-
treated patients achieved ASAS20, while
67% and 21% of patients with late disease,
respectively, achieved ASAS20 (Figure 1).°
More patients in the golimumab group also
achieved an ASAS40 response, 50%
improvement of the initial Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI
50) and Ankylosing Spondylitis Disease
Activity Score (ASDAS), as compared with
the placebo group.

In both early and late disease subgroups,
response rates were generally maintained
through 1 vear, including ASAS20 and

ASAS40 (Figure 1).° Patients who crossed
over to golimumab at week 16 demonstrated
similar response rates at week 52, as
compared with patients who received a full
year of golimumab treatment, irrespective of
symptom duration. Notably, more golimumab-
treated patients with early versus late dis-
ease achieved BASDAI 50 and ASDAS inac-
tive disease responses, which increased from
week 16 to week 52.

The favorable benefit-risk profile of
golimumab

No new safety signals were observed
through week 60.° None of the patients
experienced infusion reactions, serious
infections, active tuberculosis, malignancies
or death. During the placebo-controlled
phase of the study (up to week 16), a higher
proportion of patients with late versus early

disease experienced treatment-emergent
adverse events (golimumab: 46% and 29%;
placebo: 39% and 12%).

CONCLUSIONS

e In the GO-ALIVE study, golimumab
provided clinically meaningful improve-
ments in signs and symptoms of
ankylosing spondylitis across 1 year,
regardless of the duration of inflam-
matory back pain symptoms.®

» More patients with early versus late
disease achieved inactive disease with
golimumab, underlining the impor-
tance of a prompt diagnosis and an
early treatment initiation.

1 Deodhar A et al. Safety and Efficacy of Golimumab Administered Intravenously in Adults with Ankylosing Spondylitis: Results
through Week 28 of the GO-ALIVE Study. J Rheumatol. 2018; 45(3): 341-8.
2 Reveille JD et al. Safety and Efficacy of Intravenous Golimumab in Adults with Ankylosing Spondylitis: Results through 1 Year of the

GO-ALIVE Study. J Rheumatol. 2019; 46(10): 1277-83.

3 Deodhar A et al. Efficacy and safety of intravenous golimumab in ankylosing spondylitis patients with early vs late disease through
week 52 of GO-ALIVE study. EULAR 2021 Virtual Congress; 2-5 June 2021. Poster presentation POS0902.
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BIOSIMILARS

Real-World Data on Biosimilars Versus Originator in
Juvenile Idiopathic Arthritis

m Comparative studies performed in adult patients with rheumatoid arthritis, ankylosing spondylitis or
psoriasis led to the approval of two etanercept biosimilars for juvenile idiopathic arthritis (JIA)*?, but data on
the use of these biosimilars in JIA patients in clinical practice is limited. At EULAR 2021, Prof. Gerd Horneff
presented an analysis that assessed the efficacy and safety of etanercept biosimilars versus the originator in
pediatric patients with JIA using data from the prospective BIKER registry.® In addition, the study evaluated
the effect of switching from the originator to a biosimilar.

Gerd Horneff, MD
Asklepios Kinderklinik
Sankt Augustin

Sankt Augustin, Germany

Etanercept biosimilars and the
originator are equally effective in
children with JIA

Between January 2017 and October 2020, a
total of 439 patients with juvenile idiopathic
arthritis (JIA) were treated with etanercept in
39 German centers; of these, 377 patients
(85.9%) started therapy with the originator
and 62 patients (14.1%) started with a bio-
similar.® Of the 377 patients treated with the
originator, 63 switched to a biosimilar and 3
of these patients re-switched to the origina-
tor. Biosimilars were prescribed in 17 centers
(44%); in 12 centers (31%), etanercept bio-
similars were used as first-line treatment.

The patients’ characteristics and disease
activity parameters at baseline were gener-

ally comparable between those primarily
receiving a biosimilar and those receiving
the originator.® However, biosimilar-treated
patients were older at baseline than patients
who received the originator (mean, 9.9 years
vs 8.4 years) and more frequently had rheu-
matoid factor (RF)-negative polyarthritis
(43.5% vs 34.7%), while patients treated with
the originator more often received concomi-
tant methotrexate (61.4% vs 50.0%).

Comparable reduction in disease activity
between biosimilars and the originator

In terms of efficacy, the study found no sig-
nificant differences between patients treated
with a biosimilar or the originator.® As
measured by Juvenile Arthritis Disease Activ-
ity Score (JADAS) 10, disease activity at
baseline and the last follow-up was similar in
the two treatment groups, suggesting that
the use of all etanercept preparations led to
a considerable reduction in disease activity
(Figure 1).

Results further indicated that in patients
switching from etanercept to a biosimilar, the
improvement observed at the time of switch-
ing was sustained after switching and
remained stable throughout treatment for all
disease activity parameters, including JADAS
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Figure 1. Improvement of the disease as assessed by JADAS10. JADAS, Juvenile Arthritis Disease Activity
Score; SD, standard deviation. Adapted from Horneff et al. 2021.°

minimal disease activity, JADAS remission
and active joint count, as well as the physi-
cian and patient global visual analog scale
(VAS).®

Similar safety profiles

A total of 66 adverse events (AEs) were
reported in 45 patients upon biosimilar treat-
ment, whereby 33 patients experienced 1
AE, while 12 patients reported up to 4 AEs.®
Events of special interest (ESI) were hyper-
sensitivity, injection site reaction, new onset
of psoriasis, celiac disease, Crohn's disease,
depression (each n=1), elevated trans-
aminases (n=2) and disease deterioration
(arthritis flare) (n=21).

In 20 patients, the biosimilar was discontin-
ued.® In general, the incidence rate of AE and
ESI was lower in etanercept-treated versus
biosimilar-treated patients, but this result
might be biased due to a lower patient num-
ber and shorter treatment time. The rate of
local reactions at the injection site was 20%
with biosimilars and 6.8% with the originator.

CONCLUSIONS

e This study showed no difference in
the efficacy of etanercept biosimilars
and the originator in children with
juvenile idiopathic arthritis (JIA).®

* The safety profiles of biosimilars and
the originator were comparable, with
only injection site reactions occurring
more frequently in patients treated
with biosimilars.

1 BENEPALI? (etanercept). Information for healthcare profes-
sionals. Compendium. [Accessed September 2021]. Available
from: https:/compendium.ch/product/1395%972-benepali-inj-
los-50-mg-ml-fertigpen/mpro.

2 Erelzi® (etanercept). Information for healthcare professionals.
Compendium. [Accessed September 2021]. Available from:
https:/compendium.ch/product/1372342-erelzi-inj-los-50-
mg-ml/mpro.

3 Horneff G et al. Comparative analysis of etanercept biosimilar
and originator use in clinical practice: data from the German
BIKER- Registry. EULAR 2021 Virtual Congress; 2-5 June
2021. Oral presentation OP0163.
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> Bis zu 9,5 Jahre Beobachtungszeitraum*?3

>22’000 Patientenjahre unter XELJANZ®-Therapie
in klinischen Studien®

> >115’000 Patienten Real-World-Erfahrung*:3

A Rheumatoide Arthritis (RA): Mono- oder Kombinationstherapie mit einem nicht biologischen DMARD bei erwachsenen Patienten mit

mittelschwerer bis schwerer aktiver RA, bei denen eine vorherige Therapie mit Methotrexat nicht angesprachen hatte oder nicht vertragen wurde.' Y} g
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S (tofacitinib citrate]

* Angaben zur Spezialitdtenliste und Limitatio finden Sie unter http://www.spezialitdtenliste.ch/ShowPreparations.aspx
DMARD: disease-modifying antirheumatic drug; JAK: Januskinase; RA: theumatoide Arthritis.
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Scharenmoosstrasse 99 9.5 years in the treatment of rheumatoid arthritis: final results of a global, open-label, long-term extension study. Arthritis Res Ther. 2019; 21(1): 89. 4. Cohen SB, et al. Long-term safety of tofacitinib up to 9.5
Postfach years: a comprehensive integrated analysis of the theumatoid arthritis clinical development programme. RMD Open. 2020;6:e001395.

é Pfizer AG Referenzen: 1. Fachinformation XELJANZ®, www.swissmedicinfo.ch. 2. BAG Spezialitatenliste. www.spezialitatenliste.ch; Stand Januar 2021. 3. Wollenhaupt ), et al. Safety and efficacy of tofacitinib for up to
l 8052 Zirich Referenzen sind auf Anfrage erhaltlich.
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Superior disease activity reduction
compared to standard therapy alone’

Reduction of disease activity in patients aged 5 years and older (infusion solution) and in patients aged 18 years and
older (subcutaneous injection) respectively with active autoantibody positive systemic lupus erythematosus (SLE) who are
receiving standard therapy. Belimumab has not been studied in patients with severe active central nervous system lupus
or severe active lupus nephritis!

BENLYSTA powder for making an infusion solution, solution for subcutaneous injection. Al: Belimumab. I: Reduction of disease activity in patients aged 5 years and older (infusion solution) and in patients aged 18 years and older
(subcutaneous injection) respectively with active autoantibody positive systemic lupus erythematosus (SLE) who are receiving standard therapy. Belimumab has not been studied in patients with severe active central nervous system lupus or
severe active lupus nephritis. D: Patients > 5 years: Infusion solution: 10 mg/kg on Days 0, 14, 28, and at 4-weeks intervals thereafter. Lv.-infusion over a 1 h period; must not be administered as an i.v. push or bolus. Premedication with an oral
antihistamine, with or without an antipyretic, may be administered. Patients should be monitored during and for an appropriate period of time after administration. Patients > 18 years: Solution for subcutaneous injection: 200 mg once a week,
on the same day of the week (independent of body weight). S.c.-injection (abdomen or thigh). Suitable training of patient in the technique associated with s.c. injection and the perception of signs and symptoms of hypersensitivity reactions.
Switch from i.v.- to s.c.-freatment: first s.c. dose approx. 2 weeks after the last i.v. dose. General: consider discontinuing treatment if there is no improvement in the control of the disease after 6 months. For elderly patients and patients with renal
impairment, dosage adj is not rec led. Hepatic impairment: see product information. Cl: Hypersensitivity to one of the ingredients. W/P: Infusion-, injection- and hypersensitivity reactions are possible, which can be severe, or fatal
(delay in onset, and recurrence after initial resolution possible). Patients should be made aware of potential risks and signs of such reactions. Increased risk of infection possible. Presenting neurological symptoms, possibility of progressive multifocal
leukoencephalopathy (PML) should be considered. Increased potential risk for develop of malignancies. Before treatment with belimumab, the patient’s risk for depression or suicide must be carefully evaluated and the patient must be monitored
accordingly during treatment. The physician must be contacted in the event of new or worsening psychiatric symptoms. Application in combination with other B-cell-targeted therapy or cyclophosphamide i.v. was not studied. Live vaccines should not be
given for 30 days before or concurrently with Belimumab. 1A: No drug inferaction studies have been conducted. Evidence of increased clearance of belimumab i.v. when co-administrated with steroids and ACE inhibitors. P/L: Pregnancy: Belimumab should
only be used if the potential benefit to the mother justifies the potential risk to the foetus. If indicated, women of childbearing age should use adequate contraceptive measures while being treated and for at least four months after the last freatment.
Lactation: Safety not verified. In consideration of all aspects it is rec led to consider discontinuing breast-feeding. UE: Very common: Infections, nausea, diarrhoea. Common: Hypersensitivity-, infusion- and injection-related reaction, pyrexia,
(rhino)pharyngitis, bronchitis, cystitis, gastroenteritis viral, pain in extremity, insomnia, depression, migraine, leukopenia; reactions at the administration site (s.c.-injection). Uncommon: a. o. bradycardia, anaphylactic reaction, angioedema, Suicidal
thoughts, suicidal behavior, rash. Store: at + 2 °Cto + 8 °C, do not freeze. P: Powder for making an infusion solution: 120 mg and 400 mg vial. Solution for subc injection: Autoinjector 200 mg (1 ml) <1 and x4. DC: Vial: A. Autoinjector:
B.Lastupdated: February2020(infusionsolution), October2019 (subcutaneousinjection). GlaxoSmithKline AG, 3053 Miinchenbuchsee. Detailedinformationyou canfind underwww.swissmedicinfo.ch. Please reportadverse drug reactionsunder pu.swiss@gsk.com.

Reference: 1. Fachinformation Benlysta, www.swissmedicinfo.ch.
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