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GRAPPA Pilot Project Grant Application ($25,000) 

Project title:  Assessing the impact of different treatment strategies on damage 

progression and functional decline in Psoriatic Arthritis – the RAPPORT study  

Psoriatic arthritis (PsA) is an immune-mediated inflammatory disease with a high burden of disability and 

increased mortality [1, 2]. Chronic inflammation of synovial and entheseal tissue leads to erosive and 

proliferative bone changes resulting in deformities, functional impairment and a lower quality of life [3].  

Structural damage can progress despite improved targeted anti-inflammatory treatment. It has been 

shown that disease-modifying anti-inflammatory drugs (DMARDs) can inhibit radiological progression [4-7], but 

to date there is insufficient evidence as to which DMARDs have a particularly superior effect on damage 

progression and functional decline. In addition, it remains to be determined whether certain patient profiles 

are better suited for distinct treatment strategies. Therefore, in this project we are planning to assess and 

compare the impact of different DMARDs (conventional, biological and targeted-synthetic) on damage 

progression and functional decline in PsA patients. 

The primary outcomes for these analyses will be radiographic progression (defined by the 

presence/absence of erosions/bone proliferation as well as change of bone quality density) and functional 

decline (HAQ or joint replacement). In the prospective observational setting we will consider treatments at 

different timepoints by adjusting for these in regression models or post-baseline treatment drop-ins by using 

appropriate weighting within a marginal structural modelling framework. We will utilize a combinatory 

approach of conventional radiographic imaging data, advanced human bone imaging instruments (high-

resolution peripheral quantitative computed tomography (HR-pQCT)) and cutting-edge techniques such as flow 

cytometry. These analyses will inform us on the overall association between baseline clinical characteristics and 

treatment and structural/functional decline, finally allowing us to deeply characterize the risk of 

structural/functional decline and paving the way for deeper disease and treatment characterization.  The 

current pilot project will help to define the optimal anti-inflammatory therapy to stop the progression of 

damage and loss of function, thus making an important contribution to better patient care in PsA patients in 

the sense of a precision medicine approach. The project presented will support the efforts of GRAPPA as well 

as other national and international research networks such as the IMI HIPPOCRATES initiative and make an 

important contribution to better patient care. 

PsA is a chronic inflammatory disease with a high grade of structural joint damage and functional decline. 
Radiographic damage can progress despite treatment with some patients developing severe mutilans-type 
deformities. The pathogenesis of the disease comprises a dysregulated interaction between stromal and 
immune cells and a dysfunctional cytokine network supporting chronic inflammation of the skin, entheses and 
joints. The imbalance of Innate lymphoid cells (ILC) and upregulation of different proinflammatory cytokines 
(for example Interleukin(IL)-23, IL-22, IL-17) leads to a combination of anabolic (bone proliferations) and 
catabolic (erosions) changes, and bone loss resulting ultimately in irreversible loss of function and increased 
fracture risk [8].  
We have already shown that the imbalance of ILC homeostasis (elevation of ILC3s as potent source of IL-17/IL-

22; decrease of ILC2s, which produce proresolving cytokines) in PsA significantly correlates with clinical disease 

activity and imaging signs of joint inflammation and bone damage [8]. In addition, we demonstrated using high-

resolution imaging that anabolic changes in PsA patients are associated with functional impairment [9], and 

that PsA patients have reduced trabecular bone density [10]. We recently reported that it is possible to inhibit 

damage progression in PsA patients treated with IL-17 inhibitors [11, 12], and that PsA patients treated with 

biological DMARDs benefit from higher bone mass and better bone strength than PsA patients receiving MTX 

or no DMARDs [13]. The latter data supported the concept of a better control of PsA-related bone disease by 

biological DMARDs. However, existing data about the relationship between treatments and bone changes are 

either from cross-sectional controlled studies or longitudinal non-comparative studies. Furthermore, it is still 

unclear which anti-inflammatory treatment strategies are more effective in stopping radiographic progression 

and functional decline.   

 

 

1. Summary 

2. State of the art and preliminary work 
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In the RAPPORT study (assessing the impact of tReatment strategies on dAmage Progression and functional 

decline in PsOriatic aRthriTis), we hypothesize that the change over time of structural joint damage and 

functional decline in PsA patients can be modelled as a function of demographic, clinical, biochemical and 

intercurrent treatment.  Using such a model, it will be possible to determine specific treatments that are better 

suited for patients at risk for damage progression. Our results will help (i) to describe longitudinal changes in 

joint damage in a real-life setting, (ii) to define the optimal anti-inflammatory therapy for those PsA patients 

who have increased risk of damage progression, and (iii) to improve treatment individualization beyond control 

of disease activity. 

In this project we will use a combinatory approach of conventional (X-ray) and advanced (HR-pQCT) imaging 
tools, as well as the extensive clinical and biochemical data from our large and well-characterized clinical 
cohort of PsA patients. The PsA cohort (UERL-PACE) of the Department of Rheumatology and Immunology at 
the University Hospital Erlangen currently includes more than 310 PsA patients who undergo regular clinical, 
biomaterial and imaging check-ups.  

 

Cohorts 

This prospective longitudinal study will include PsA patients of the UERL-PACE cohort of the EULAR center for 

excellence of the University of Erlangen. The UERL-PACE cohort is a large prospective cohort of >310 PsA 

Patients aiming to monitor the damage progression and functional decline. All included patients meet the 

CASPAR classification criteria and have regular follow-ups, in which clinical (e.g. disease activity assessment, 

treatment), biochemical (e.g. assessment of ILC) and imaging assessment (X-ray, HR-pQCT) is performed. For 

the RAPPORT study demographic and clinical data such as gender, age, BMI, smoking status, comorbidities and 

fracture history, as well as duration of psoriasis/PsA, PsA subtype (peripheral, axial, combined) will be 

collected. In addition, information on swollen and tender joint count (66/68) and of 29 entheseal sites (SPARCC, 

LEI, MASES) as well as DLQI, DAPSA/MDA status will be assessed.  Functional decline will be measured using 

HAQ or data about joint replacement. Markers of acute phase response (CRP, ESR), the presence of rheumatoid 

factor and ACPAs, homeostasis of ILCs will be assessed. Furthermore, the current and past intake of DMARDs 

will be recorded. The study will be conducted as per the approval of the local ethics committee of the 

University of Erlangen, which is already obtained (265_13B). 

 
 

Imaging 

All PsA patients will undergo 
at least two X-ray and HR-
pQCT (XtremeCT I, Scanco 
Medical, Brütisellen, 
Switzerland) scans of hands 
and feet. As described 
before we will assess bone 
proliferation (Figure 1) and 
erosions (Figure 1 and 2) [9, 
14]. In addition, bone 
mineral density, bone 
microstructure as well as 
biomechanical properties of 
the entheseal as well of the 
intra-articular joint area will 
be evaluated [14, 15].  

3. Hypothesis 

 

4. Methods and working plan 

 

Figure 1 Imaging approach of research proposal 

Conventional X-ray (a, b) and advanced high-resolution CT (c) imaging of PsA showing massive 

joint destruction with bone proliferation and erosive changes 

Figure 1 Imaging approach of research proposal 

Conventional X-ray (a, b) and advanced high-resolution CT (c) imaging of PsA showing massive 

joint destruction with bone proliferation (red circles) and erosive changes (red arrow) 
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Blood samples and flow cytometry 

Venous whole blood of PsA patients will be collected in EDTA precoated blood sample tubes. Flow cytometric 

analysis will be performed on a three-laser/12-channel system licensed for diagnostical use (Navios, Beckmann 

Coulter, Fullerton, CA) and analyzed. ILCs (ILC1, ILC2, ILC3) will be defined using pre-described marker sets and 

appropriate identification methods (e.g.  costaining with ILC fate-determining transcription factors T-bet, 

Gata3, and RORγt), furthermore cytokine expression patterns will be evaluated. 

Statistical analysis 

In this study, we will model damage progression /functional decline measurements as a function of patient 

characteristics. These will include three principal categories of outcomes; (i) structural bone changes, i.e. 

numbers of bone proliferations and erosions; these are count outcomes and will be modelled via generalized 

linear models for repeated measures using a Poisson or gamma link function as necessary; (ii) bone density that 

will be modelled using linear regression methods for repeated measures and (iii) bone microstructure and 

biomechanical properties load will be modelled using a similar approach. We will develop causal models to 

concretize our assumptions about the changes for each outcome category in order to select possible 

confounding variables for adjustment.  In a previous study, we observed that use of anti-TNF medication was 

associated with better bone density by an approximate standardized mean difference of 0.6 [13]. We therefore 

reason that this study should include at least 24 patients per treatment group in order to demonstrate a similar 

change from baseline with 80% power and a two-sided alpha error rate of 0.05. 
 

Working plan 

In the 12-month study 

RAPPORT a three stage 

procedure is planned, starting 

with the evaluation of already 

collected baseline data, being 

followed by conducting and 

assessment of follow-up 

examinations (X-Ray, HR-pQCT, 

biomaterial). At the last stage 

statistical analysis as well as 

writing of the manuscript will 

be performed. 

 

 

 

 

 

 

Figure 2 Bone damage in PsA using advanced high-resolution imaging 

3D cinematic rendering reconstruction based on HR-pQCT acquisition of metacarpophalangeal joints (A), bony erosions (red 

dotted ellipses) are depicted in a 3D reconstruction (B) and in a corresponding transversal slice intersecting the erosion site (C) 

Figure 3 Working plan of the RAPPORT study 
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Expense item Budget 

0.4 year salary PhD Student  20.520 $  

Imaging software and hardware        950 $ 

Consumables biomaterial assessment    3.390 $  

Total 24.860 $ 

Appendix: Budget calculation and References 

 


