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Rheumatology in Europe 
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Background: Patient and Public Involvement (PPI), have supported high quality 
Rheumatology research which have now been successfully curated into widely 
endorsed evidence-based recommendations and guidelines. However, uptake 
and applicability of guidelines is less than optimal, significant variation exist in 
care, and health and socio-economic burdens attributed to rheumatic conditions 
continues to rise, suggesting an implementation challenge.
Objectives: We conducted a rapid review to investigate the role of PPI in guide-
line implementation.
Methods: A comprehensive search for relevant literature was undertaken (three 
databases - Medline, Embase, Cinahl, and two large repositories -WHO, G-IN). A 
priori eligibility criteria and systematic review-based methods were used to identify 
primary studies with explicit reference to PPI involvement in a rheumatic/musculo-
skeletal - MSK guideline implementation activity. Extracted data from included stud-
ies was interrogated for details regarding activities, contexts, outcomes, and impact 
of PPI in guidelines implementation and further discussed in review project meet-
ings. Findings were brought together in a narrative synthesis. Recommendations 
for future research and practice, and a conceptual framework for PPI in Rheumatic 
and MSK guidelines implementation were co-developed with a public contributor.
Results: Ten papers were included, only 1 from the global south. A prevalence 
of consultative PPI activities in guidelines dissemination (e.g., language trans-
lations, patient versions) was found. Few studies explicitly report high-level PPI 
engagement in relation to care pathway adjustments, care commissioning, insti-
tutional operations and policy with a view to MSK guideline implementation. 
Training, development, and practice of PPI in MSK guideline implementations 
were not evidenced to have spread much beyond Europe and are also not well 
reported in literature nor rightly accrued as PPI activities in guideline implemen-
tation. The alliance framework (Figure  1) highlighting an iterative process of 
“creative thinking/co-production” and “strategic doing” helps to conceptualise PPI 
in MSK guideline implementation. The framework guides knowledge translation 
from guidelines to real world practice and aims to drive quality improvement for 
MSK care with patients, for patients, across and within care settings globally.

Figure 1. The Alliance framework for conceptualising Patient and Public Involvement in Rheu-
matic and Musculoskeletal guidelines implementation.

Conclusion: Despite success of PPI in rheumatology/MSK research, oversight 
or ineffective PPI in guideline implementation may hamper translation of novel 
advances in MSK care into real world practice and patient benefit. The Alliance 
framework prioritises effective PPI in MSK guideline implementation design, 
delivery, and evaluation, ideally applied in parallel with the development of evi-
dence-based guidance recommendations. It highlights continuous application 
of innovative thinking, dynamic, and impactful collaborations for bridging the 
evidence-practice gap and improving quality of care for MSK patients globally 
through novel partnerships.
Disclosure of Interests: None declared
DOI: 10.1136/annrheumdis-2022-eular.48

Vaccination in rheumatic diseases with lessons 
from COVID 
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Background: Patients with immune-mediated inflammatory diseases (IMIDs) 
on immunosuppressive therapy have an inadequate serologic response follow-
ing two-dose SARS-CoV-2 vaccination, and a standard vaccination strategy of 
three doses for this patient group is currently under implementation in several 
countries. However, the serological response and safety of this strategy has not 
been evaluated.
Objectives: To assess serological response and safety of a three-dose vacci-
nation strategy in IMID patients on immunosuppressive therapy as compared to 
standard two-dose vaccination of healthy controls.
Methods: The prospective observational Nor-vaC study (NCT04798625) 
enrolled adult patients on immunosuppressive therapy for inflammatory joint- and 
bowel diseases. Healthy controls were health care workers from participating 
hospitals. All participants received standard vaccines according to the national 
vaccination program with three doses in patients and two doses in controls. The 
third dose was offered to IMID patients >4 weeks after the second dose. Analy-
ses of antibodies binding the receptor-binding domain of the SARS-CoV-2 Spike 
protein were performed prior to, and 2-4 weeks after the second and third vaccine 
doses. Levels were compared across groups by Mann-Whitney U tests and multi-
variate linear regression was used to identify predictors of response.
Results: Overall, 961 patients (315 rheumatoid arthritis, 156 spondyloarthritis, 
171 psoriatic arthritis, 132 ulcerative colitis and182 Crohn’s disease) (median 
age 54 years [IQR 43-64]; 56 % women) and 227 controls (median age 44 years 
[IQR 32-55]; 83 % women) were included in the present analyses. TNFi mon-
otherapy was used by 399 patients, 229 used TNFi in combination with other 
immunomodulators, 189 methotrexate monotherapy, 39 vedolizumab, 32 JAKi 
and 73 patients used other drugs. Patients on rituximab were not included. 
Patients were vaccinated with Pfizer BNT162b2 (54% patients, 14% controls), 
Moderna mRNA-1273 (16% patients, 40% controls) or a combination of vaccines 
(30% patients, 46% controls). Patients received the third vaccine dose a median 
of 120 (IQR 102-143) days after the second dose. After two doses, median anti-
Spike antibody levels were significantly lower in patients (861 BAU/ml (IQR 
418-4275) than controls (6318 BAU/ml (IQR 2468-9857)), p<0.001 (Figure 1). 
Following the third dose, patients achieved antibody levels comparable to the 
two-dose vaccinated controls (median 5480 BAU/ml (IQR 1081-12069), p=0.28) 
(Figure 1). In the patients anti-Spike antibody levels increased by a median of 
2685 BAU/ml (IQR 265-9129) from the second to the third dose. Main factors 
associated with increased antibody level after the third dose were younger age  
(β -87.7 (p=0.002)), and vaccine status (mRNA-1273 vaccine (β 5549 (p<0.001)) 
or a combination of vaccines (β 4367.3 (p<0.001)).
Adverse events were reported by 438 (48%) of patients after the third dose as 
compared to 471 (54%) after the second dose and 193 (78 %) of controls. Dis-
ease flares were reported by 42 (5%) and 69 (8%) patients after the second and 
third dose, respectively.
Conclusion: This study suggests that a third vaccine dose for immunosup-
pressed patients closes the gap in serological response between patients and 
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the healthy population. Antibody levels following the three-dose regimen in IMID 
patients were comparable to healthy controls vaccinated twice, and no new 
safety issues emerged. This finding was consistent across all diagnoses and 
treatment groups, supporting the implementation of a three-dose vaccine regi-
men as standard in the IMID population.
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 sJIA vs AOSD: Two names one disease? What have 
we learnt so far  
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Background: MAS is a severe, life-threatening complication of rheumatic dis-
eases that occurs most frequently in patients with sJIA. The mainstay of treat-
ment for MAS is high dose glucocorticoids (GCs); however, GCs do not provide 
adequate control in all patients. Additional treatments are used without a stand-
ardized approach; however, morbidity and mortality remain high. Data from 
animal models of MAS and from observational studies in patients suggest that 
overproduction of IFNγ is a driver of the hyperinflammation observed in MAS; 
neutralization of IFNγ has been shown to revert the signs and symptoms of MAS 
in murine models, and high IFNγ levels are strongly correlated with laboratory 
parameters of disease severity in patients.
Objectives: To assess the efficacy and safety of intravenous (IV) infusions of 
emapalumab, a fully human, anti-IFNγ monoclonal antibody, in patients with 
MAS in sJIA.
Methods: Open-label, single-arm, phase 2 study (NCT03311854) that included 
patients with MAS (2016 ACR/EULAR criteria) in sJIA who had failed high-dose 
IV GCs and other treatments. Emapalumab was initiated at a dose of 6 mg/kg 
on Day 0 and continued at 3 mg/kg every 3 days until Day 15, and then twice 
weekly until Day 28 to ensure rapid and complete IFNγ neutralization after ini-
tiating treatment. As per protocol, 10 infusions were planned over the 4 weeks; 
however, treatment could be shortened if MAS remission was achieved earlier, or 
extended if required to achieve remission. Complete response (CR) was defined 
as resolution of clinical signs and symptoms of MAS according to the investiga-
tor, and normalization of laboratory parameters relevant to MAS. All patients were 
followed up for 4 weeks after the last infusion of emapalumab and offered to enter 
a 1-year, follow-up study (NCT02069899).
Results: Fourteen patients (10 females) were enrolled (11 in Europe, 3 in the 
USA). Several patients had previously received cyclosporine A and/or anak-
inra, in addition to high-dose GCs. Six patients received emapalumab until 
Day 28. Seven patients discontinued emapalumab early due to MAS remis-
sion (as per investigator’s assessment); one patient received treatment up 
to Day 38. Emapalumab treatment rapidly neutralized IFNγ, as documented 
by CXCL9 levels. A CR was achieved by 13/14 patients during the study. One 
patient stopped emapalumab after 3 doses because of achievement of MAS 
remission as per investigator’s assessment, but lactate dehydrogenase levels 
remained >1.5× upper limit of normal. At Week 8, 11/14 patients had a CR; 
2 achieved a CR during the study, but not at Week 8, because of a single 
laboratory parameter abnormality in each patient. Overall, all measured labo-
ratory parameters related to MAS activity rapidly improved with emapalumab 
treatment. GCs were tapered in all patients by Week 8 (≥50% reduction, n=12; 
GC dose ≤1 mg/kg/day, n=8). Administration of anakinra for the treatment 
of underlying sJIA was maintained/introduced during the study, as required. 
No patients discontinued treatment for safety reasons. One treatment-re-
lated serious adverse event was reported (cytomegalovirus reactivation that 
resolved with antiviral treatment). All patients entered the long-term, follow-up 
study and were alive at last visit.
Conclusion: Emapalumab administration led to rapid IFNγ neutralization, was 
efficacious in controlling MAS in all patients, and was well tolerated with a favora-
ble safety profile. These results support the pathogenic role of IFNγ in MAS in 
sJIA and the therapeutic value of IFNγ neutralization in MAS patients who have 
failed high-dose GCs.
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Autoinflammation over the course of a lifetime 

OP0194 COMBINATION ANAKINRA AND TOCILIZUMAB TO 
TREAT REFRACTORY MACROPHAGE ACTIVATION 
SYNDROME TRIGGERED BY ADULT-ONSET STILL’S 
DISEASE.

E. Alveyn1, A. Rutherford1. 1King’s College London, Centre for Rheumatic 
Disease, Department of Inflammation Biology, London, United Kingdom

 on M
ay 19, 2023 by guest. P

rotected by copyright.
http://ard.bm

j.com
/

A
nn R

heum
 D

is: first published as 10.1136/annrheum
dis-2022-eular.1230 on 23 M

ay 2022. D
ow

nloaded from
 

http://ard.bmj.com/

