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Abstract
Purpose of Review To provide a general overview of the organizations dedicated to advance clinical and translational research in
the field of psoriatic disease and to describe the current and future opportunities for team science approaches to overcome unmet
needs in the field. Descriptions of initiatives from the NPF, PPACMAN, and GRAPPA are summarized.
Recent Findings Program projects have recently identified areas of knowledge gaps in diagnosis, treatment, and prevention of
psoriasis and psoriatic arthritis (PsA). NPF’s Psoriasis Prevention Initiative aims to identify interventions that can prevent the
onset and relapse of psoriatic disease or related comorbidities. The Psorcast Study is a joint venture between PPACMAN and
Sage Bionetworks based on patient-generated smartphone measurements of psoriatic disease. Similarly, GRAPPA is involved in
a number of projects related to axial PsA, enthesitis prevalence, and biomarker discoveries.
Summary As important initiatives bring new targets for diagnosis and therapeutics in psoriatic disease, supra-endeavors such as
the NIH-Accelerating Medicines Partnership (AMP) and the European Innovative Medicines Initiative (IMI) are promising
public-private partnerships that can significantly catapult the field forward.
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Introduction
The field of psoriatic disease has matured substantially over
the last decade as manifested by the revolutionary advances in
therapeutics that dramatically improve psoriasis of the skin
and the recognition of new and refined outcomes research
tools. However, and despite substantial improvement in treatment options for psoriatic arthritis (PsA) over the last decade,

up to 60% of patients do not respond adequately to a wide
range of therapies. Moreover, two-thirds of patients with psoriasis and musculoskeletal symptoms have never been evaluated by a rheumatologist. To address these major barriers,
multiple clinical and translational investigators are proposing
novel therapeutic approaches to achieve better outcomes (remission and even cure) as well as pre-clinical intervention
strategies centered on treating psoriasis patients at increased
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risk for arthritis before the development of musculoskeletal
symptoms [1, 2••].
Importantly, multiple organizations have accelerated the
concept of collaborative research and are already tackling
some of the obstacles needed to overcome the difficulties in
psoriatic disease. In fact, several challenges and unique opportunities have been identified in the most recent scientific meetings, including the 2017 NIAMS Roundtable on Gaps and
Emerging Opportunities in Psoriatic Arthritis [3], the 2019
GRAPPA Collaborative Research Network Meeting [4],
2019 NPF Cure Symposium [5], and the 2018/2019
PPACMAN Annual Meetings [6]. As a result, these and other
organizations have come together to organize a multi-center,
cross-pollinating science approach to projects and grant mechanisms that promise to enhance the understanding of PsA and
close the knowledge gap in pathogenesis and clinical care.
What follows is a description of the genesis, vision, and
mission of the respective groups, their current approaches to
collaborative work in the field, and how they are contributing
organizational, clinical, and translational efforts in the planning phases of larger partnerships with federal institutes in the
USA and Europe (Fig. 1).

NIH & Academic
Partners

NPF
Psoriasis
Prevention
Initiative

National Psoriasis Foundation
The National Psoriasis Foundation [7] is the world’s largest
non-profit organization focusing on psoriatic disease, serving
the community for more than 50 years with the pillars of
advocacy, research, and education and an emphasis on patient
support. The NPF mission is to drive efforts to cure psoriatic
disease and dramatically improve the lives of the individuals
affected by this chronic immune-mediated disease. To date,
NPF has funded more than $24 million in research grants and
fellowships that have helped drive discoveries that fostered
the development of better treatments and the optimization of
clinical care. Guided by the current strategic plan, the primary
goals to support the community are to lead collaborative,
transformational research and to increase the lifespan and
health of individuals living with psoriatic disease. These objectives will be achieved by raising the bar for innovative
research, addressing the topics of unmet need, providing education, and encouraging multi-disciplinary collaboration at all
stages for healthcare providers, all while listening closely to
the patient voice. As part of this effort, NPF created the Patient
Navigation Center to offer personalized assistance to everyone
with psoriatic disease and to advance a number of advocacyrelated activities that will increase access to care and
awareness.
NPF has long recognized the importance of research to
improve the lives of those living with psoriatic disease. The
key research initiatives NPF is focused on include the development of a PsA diagnostic tool, prevention of psoriatic disease and related conditions, and patient-centered research. The
Foundation is fortunate to partner with outstanding providers
and researchers for these efforts and has done so through providing educational programs, supporting innovative research,
and fostering collaboration within the community.

NPF Psoriasis Prevention Initiative

Industry
Partners

Fig. 1 Multiple organizations and stakeholders working on clinical,
translational, and basic research related to psoriatic disease (peripheral
circles) and examples of team science and public-private partnerships to
accelerate innovative diagnostics and novel therapeutics in psoriasis and
PsA (central circle). NPF, National Psoriasis Foundation; PPACMAN,
Psoriasis and Psoriatic Arthritis Clinics Multicenter Advancement
Network; GRAPPA, Group for Research and Assessment of Psoriasis
and Psoriatic Arthritis

The National Psoriasis Foundation’s Psoriasis Prevention
Initiative (PPI) [8], an ambitious research program in alignment with the NPF Strategic Plan, aims to identify an intervention that will prevent the onset of psoriatic disease, disease
relapse, or related comorbidities. Such an initiative, if successful, would overcome many of the obstacles that continue to
challenge patients and health care providers and significantly
improve the lives of those affected by psoriatic disease.
PPI grants support projects from multi-institutional, multidisciplinary, team-based networks. This is the first time that
the NPF has pursued such a granting mechanism, loosely
based on the Accelerated Medicine Partnership model, and
will invest an estimated $6.5 million in the PPI over the next
5 years to accomplish these goals. The initiative launched in
2020 and is positioned to accelerate the work toward the
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prevention aims. The PPI was developed in partnership with
the PPI Steering Committee, composed of members of the
NPF’s Scientific Advisory Committee, Medical Board, board
of directors, bench and translational researchers, clinical experts, and patient constituents.

PPACMAN
The Psoriasis and Psoriatic Arthritis Clinics Multicenter
Advancement Network (PPACMAN) is non-profit founded
by investigators in psoriatic disease at major academic centers
in North America [9]. The mission of PPACMAN is to optimize the clinical care of patients with psoriatic disease through
multi-disciplinary collaboration, education, and innovative
research.
PPACMAN has established and expanded a network of
combined clinics/centers focused on a number of clinical
translational research goals. PPACMAN is uniquely positioned to provide expertise in psoriatic disease clinical research at the interface of the psoriasis-psoriatic arthritis continuum. Ongoing efforts include studies to identify the following: risk factors in psoriasis patients that can herald/predict
transition to PsA, mechanisms for improved PsA screening,
comorbidity identification and management, and defining ideal care outcomes. Embedded into PPACMAN is the
Preventing Arthritis in a Multicenter Psoriasis At-Risk
(PAMPA) Cohort Study group [2••]. Its main goal is to study
the clinical, genetic, environmental, and immune events during the natural history of psoriasis into PsA transition as well
as the earliest events after diagnosis. As described below, the
development of an innovative app with forecasting capabilities into transition and flare (in partnership with Sage
Bionetworks) is of utmost importance to PPACMAN and
PAMPA and fully aligned with the ongoing efforts.

Sage Bionetworks
Sage Bionetworks is a non-profit biomedical research and
technology development organization that was founded in
2009. The focus of Sage is to develop and apply open practices to data-driven research for the advancement of human
health. Sage’s interdisciplinary team of scientists and engineers work together to provide researchers access to technology tools and scientific approaches to share data, benchmark
methods, and explore collective insights, all backed by Sage’s
gold standard governance protocols and commitment to usercentered design.
Since 2014, Sage Bionetworks developed teams and technologies to conduct digital health research studies that draw
on smartphones and other wearable sensors to better understand health and disease in clinical and real-world settings
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[10]. Drawing on experiences across 30+ digital health studies
involving more than 216,000 participants [11–14], Sage has
partnered with PPACMAN to develop the Psorcast Study.

The Psorcast Study: Predictive Forecasts
of Psoriatic Disease from Remote,
Patient-Driven Measurements
Smartphones are uniquely poised to measure psoriatic disease
owing to their capacity for high-quality skin imaging, ability
to measure joint function with gyro/accelerometry-based
tasks, and their ubiquitous use in the patient population. The
Psorcast Study is a remote, nationwide observational study to
collect multidimensional, high-resolution time-series data
from psoriasis patients’ smartphone sensors (Fig. 2). The
Psorcast app measures symptoms, disease-influencing factors,
and outcomes as a foundational dataset for creating personalized forecasts of disease activity. The overarching hypothesis
driving this approach is that patient-generated smartphone
measurements of psoriatic disease can complement clinical
measures to drive earlier detection and intervention and to
optimize disease management.
Central to the success of the Psorcast Study is the ability to
utilize these large, aggregated datasets to investigate the automation of symptom detection from image data and passive
monitoring of functional movements. Similarly, these datasets
will serve as a foundation for predictive machine learning
models of therapeutic responder/non-responder status and risk
stratification for the development of psoriatic arthritis.
While Psorcast is driven in part by novel technology and
algorithm development, the innovation of this study stems
from the collaborative, interdisciplinary team combining
clinical expertise, design, engineering, and data science.
Importantly, all measurement tool software and deidentified data sets from this study will be openly available
to maximize the impact of this work and catalyze collaborative science.

GRAPPA
The Group for Research and Assessment of Psoriasis and
Psoriatic Arthritis (GRAPPA), established in 2003, is a nonprofit organization registered both in the USA and in Europe.
Today, more than 800 thought-leaders participate in
GRAPPA including rheumatologists, dermatologists, radiologists, geneticists, methodologists, epidemiologists, patient research partners, and biopharmaceutical industry representatives. Approximately 75% of GRAPPA’s members live and
work outside North America, creating a truly international
effort. Since its formation, GRAPPA prioritizes domains of
inquiry in psoriasis and PsA, identifying and initiating
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Fig. 2 The Psorcast Study. A
PPACMAN-Sage collaborative
venture focusing on digital skin
and joint measurements to create
personalized forecasts of disease
activity and aid in early detection
and treatment optimization

research projects, advancing standardized criteria for PsA registries, and developing and updating treatment guidelines [15].
Key contributions include the development of the now widely
accepted ClASsification criteria for Psoriatic ARthritis
(CASPAR) [16], the development of composite measures of
disease activity such as Psoriatic Arthritis Disease Activity
Score (PASDAS) [17] which is now recommended for use
in randomized clinical trials (RCTs) and working with
Outcome MEasures in RheumAtology Clinical Trials
(OMERACT) [18], developing core domain sets and instruments for use in RCTs.
GRAPPA is involved in a number of current projects, some
sponsored by the industry. These projects include the following: (1) the Composite project, which aims to obtain consensus on which composite measure and which disease response
measure should be used in both RCTs and in clinical practice;
(2) the PREVALENCE project, which aims to estimate the
prevalence of entheseal involvement in PsA clinically and
with both ultrasound and MRI; (3) the DUET study, which
aims to develop an enthesitis index to identify PsA early; and
(4) the Axial PsA project, which seeks to define axial involvement in PsA. In 2017, GRAPPA established a Collaborative
Research Network (CRN) [4] which aims to harness the
strengths of individual academic units in order to address
key areas of unmet need in Psoriatic disease. In collaboration
with industry partners, there are 2 studies underway looking at
predictors of treatment response in tofacitinib RCTs and predictors of radiographic progression in ixekizumab RCTs.
Additional studies are under discussion including a study
seeking to identify circulating and tissue biomarkers of axial
disease in PsA.

AMP and IMI Programs: Building
Public-Private Partnerships and Team Science
Efforts to Accelerate Treatments in Psoriatic
Disease
Over the last decade, both the US National Institutes of Health
(NIH) and the European Union have expanded their scope and
vision around how to conduct effective and impactful research
to bring new molecular targets to the clinic. This vision is
being realized through two of the largest public-private partnerships in the life sciences (i.e., NIH-Accelerating Medicines
Partnership (AMP) and EU-Innovative Medicines Initiative
(IMI)) with the common objective to improve health by speeding up the development of, and patient access to, novel medicines, particularly in areas where there is an unmet medical or
social need. Critically, these discoveries are expected to contribute toward advancing a precision medicine approach in
autoimmune, inflammatory, oncologic, and degenerative disorders [19].
In 2007, the European Commission created the Innovative
Medicines Initiative (IMI) [20], a public-private partnership
(PPP) between the European Community, represented by the
European Commission, and the European Federation of
Pharmaceutical Industries and Associations (EFPIA). Since
then, its goal has to use its multi-billion Euro budget to fund
health research and innovation to significantly improve the
efficiency and effectiveness of the drug development process
with the long-term aim of producing more effective and safer
innovative medicines by the pharmaceutical sector.
In early 2020, IMI launched a call on unmet needs in PsA
(IMI2-2020-20-01). This 2-stage process is well-underway
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with the outcome likely to be known in early 2021. Backed by
4 EFPIA partners, this call aims to provide patients and physicians with new tools including clinical data patterns, biomarker profile features, and imaging analysis for better control
of PsA. The natural history of PsA from psoriasis to “early”
PsA to “full-fledged” PsA will be characterized based on discovering new biomarkers and endotypes, constructed on genetic, epigenetic, transcriptomic, proteomic, and/or clinical
markers. There will be a strong emphasis on machine learning
and artificial intelligence approaches which will be critical in
the analysis of complex clinical and molecular profiling. The
four identified areas of unmet need to be addressed include the
following: the early diagnosis of PsA in patients with PsO; the
early identification of patients at risk of progression to PsA in
order to enable earlier interventions and possibly prevent PsA
development; the definition of factors that predict disease progression in PsA patients, including early prediction of
bone/joint damage; and the development of rational and personalized treatment strategies. These are ambitious objectives
which can be achieved by harnessing existing strengths within
European academic institutions, a large number of wellcharacterized PsA cohorts and samples together with the
knowledge and expertise of involved EFPIA partners.
Collaborations with emerging initiatives in the USA, such as
that proposed by the AMP program, will be an essential component of success.
The Accelerating Medicines Partnership (AMP) [21•] is an
NIH-led pre-competitive effort among government, industry,
academia, and non-profit organizations to harness collective
capabilities, scale, and resources toward improving current
efforts to develop new therapies for complex, heterogeneous
diseases. The focus of the partnership is on performing the
research necessary to understand these diseases more fully,
identifying the right targets to pursue drug therapy, and thereby accelerating the ability to bring new medicines to patients
in these diseases. To date, AMP has established research programs in Alzheimer’s disease, type 2 diabetes, rheumatoid
arthritis (RA), and systemic lupus erythematosus (SLE).
The advances achieved by the AMP SLE/RA program provide a strong foundation for a parallel program in psoriatic
disease. The AMP program demonstrated that groups of scientists, clinicians, and data analysts can form interactive teams
to address critical issues in autoimmune and inflammatory
disorders. To reach this goal, they formulated and validated
standard operating procedures (SOPs); created an infrastructure for sample procurement, handling, and storage; developed novel data analytic platforms and addressed critical barriers such as publication and patent issues. This effort demonstrated that the NIH, industry, and academia can work together
to reach important goals for the field. Moreover, they have
published several high impact manuscripts that demonstrated
critical cell subsets and disease pathways based on the analysis of RA synovial tissues [22, 23] and SLE lupus skin and
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kidney biopsy specimens [24]. Psoriasis and PsA are particularly compelling disorders to study using such an approach
given their very high prevalence, the close relationship between the two diseases, the accessibility of the skin and more
recently the synovium (based on the current AMP-RA experience), and the great benefit for improved diagnosis and treatment that is likely to result from a dermatology-rheumatology
collaboration.
Enhanced understanding of key cellular and molecular
pathways in the skin and musculoskeletal target tissues will
generate new strategies to improve diagnosis and therapy
guided by data-driven precision medicine. It is important to
note that the AMP RA initiative, while highly informative,
lacks data from other forms of inflammatory arthritis.
Comparative data from psoriatic skin and synovial tissues
with those obtained from rheumatoid synovium and lupus
skin will be extremely informative regarding the specificity
of the RA and PsA phenotypes and reveal new areas of inquiry, diagnostics, and precision medicine–based therapeutics.
The same principle applies to AMP-SLE skin-derived data,
which would benefit from comparison with psoriasis.
Remarkably, there are a rapidly expanding number of FDAapproved medications for psoriatic disease, including those
that target IL-17, IL12/23, IL-23 (p19), PDE4, and JAK, with
others such as Tyk2 expected soon. The generation of AMPdriven psoriatic data on the effect of these therapies on the skin
and synovial immune cells will significantly enhance our understanding of the biology of these cells, not just in psoriatic
disease but in all diseases, and may provide clues useful for
drug repurposing (e.g., IL-12/23 inhibitors are now being
studied in SLE). Finally, it is important to note that patient
voices strongly support the mission of AMP-type research in
psoriatic disease. In a 2016 survey by the NPF of 792 psoriatic
patients, the development of individualized treatment strategies and precision medicine approaches was deemed a top
priority [25].
Of utmost importance, and since most patients with PsA
first develop psoriasis, these types of team science, crosspollinating approaches provide unparalleled opportunities to
treat psoriasis patients at risk for PsA before they develop
arthritis. Efforts from the envisioned psoriatic disease programs would propel the identification of those patients at high
risk with the ultimate goal to inform the design of preventive
clinical trials.
In order to implement such an approach, a working group
composed of academic researchers in the psoriatic disease
field, industry partners, and NPF/PPACMAN representatives
are working together with the NIH and FNIH for the next
phase of AMP. Building on the success of AMP RA/SLE
and with the novel concept of disease “deconstruction/reconstruction,” the goals are now to extend disease deconstruction
to indexing and mapping of cells and pathways in psoriasis
and PsA; bring in new analytics to discover how these
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pathways and cells interact to cause inflammation and clinical
disease (disease reconstruction); and accelerate the discovery
of novel disease mechanisms and targets for intervention in
therapeutic development.

Conclusions
The field of psoriatic disease has witnessed significant diagnostic advances and therapeutic transformations, particularly in the understanding of molecular pathways and
amelioration of skin inflammation. In particular, the fundamental role of the TNF and IL-23/IL-17 biology,
coupled with the discovery of agents that can block their
downstream effects dramatically expanded the range of
treatment options for patients. However, many challenges
and enigmas are yet to be solved, including knowledge
gaps in risk factors that underlie transition to synovioentheseal disease, understanding of cellular and molecular
players in PsA synovium, improvement in metrics for
treatment success, and innovative strategies to achieve remission and even cure.
Recent endeavors (e.g., Psorcast) and programs (NPF’s
PPI) put forward by multiple organizations in the field aim
to address many of these barriers by forging collaborations
and novel multi-center, multi-disciplinary studies. This approach has already catalyzed the sharing of SOPs between
institutions, the application of new technology to tissue interrogation, and the design of original clinical trials that promise
to deliver better care to patients with psoriatic disease.
Enhancing and perfecting this science-team strategy with programs, such as the NIH-AMP and the European Union’s IMI,
will be essential to understand the transition, uncover new
targets, and accelerate the development of new and better
treatments and preventative strategies.
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