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Enthesitis is a key feature in psoriatic arthritis (PsA) and may be the initial site of musculoskeletal
inflammation in patients with PsA. Ultrasound (US) optimizes the detection of enthesitis, but the lack
of a validated sonographic enthesitis scoring system for PsA limits the ability to conduct US-based
studies of approaches to improve the early diagnosis of PsA. Creating a sonographic enthesitis scoring
system that reliably identifies PsA at early stages is an important step in optimizing early diagnosis
and encouraging timely interventions that will ultimately improve longterm outcomes for patients
with PsA. The Group for Research and Assessment of Psoriasis and PsA (GRAPPA) US working
group has set a goal of improving the evaluation of enthesitis in patients with PsA by using US
through the development of a Diagnostic Ultrasound Enthesitis Tool (DUET). This article summarizes
the proposed DUET study design and methodology as discussed during the 2019 GRAPPA annual
meeting in Paris, France. (J Rheumatol Suppl. 2020 June;96:50-2; doi:10.3899/jrheum.200128)
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Delays in the diagnosis of psoriatic arthritis (PsA) remain
a major gap in the care of the disease and contribute to the
development of joint damage and poor longterm outcomes'.
These delays are explained, in part, by the lack of reliable
tools that could distinguish PsA from psoriasis alone and
other rheumatic conditions. Enthesitis is a key feature in
PsA and may be the initial site of musculoskeletal (MSK)
inflammation??. Ultrasound (US) optimizes the detection of
enthesitis, but the lack of a validated sonographic enthesitis
scoring system that minimizes important confounders
for PsA limits the ability to conduct US-based studies of
approaches to improve the early diagnosis of PsA*. Creating
a sonographic enthesitis scoring system that reliably iden-
tifies PsA at early stages would be an important step in (1)
optimizing the early diagnosis of PsA, and (2) promoting
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timely interventions that would ultimately improve longterm
PsA outcomes.

The Group for Research and Assessment of Psoriasis
and PsA (GRAPPA) US working group includes GRAPPA
members who have expertise in MSK US, methodology
experts, and patient research partners from many countries.
The working group has set a goal to optimize the evalua-
tion of enthesitis in patients with PsA using US through
the development of a Diagnostic Ultrasound Enthesitis
Tool (DUET)’. During the 2019 GRAPPA annual meeting
in Paris, France, the GRAPPA US working group met to
discuss the general study design and the operational aspects
of the project. This article describes the general design and
methods of the DUET study as discussed in the meeting.

Objectives of the DUET Study

The global objective of the DUET study is to create a reli-
able sonographic enthesitis tool that distinguishes PsA
from non-PsA patients, and to then assess its validity and
reliability. The GRAPPA US working group will conduct
the study as an international multicenter study. The new
instrument will be developed through a combined data- and
expert-driven approach that uses prospectively collected
sonographic and clinical data. Ultimately, the working
group anticipates that the new instrument will be (1) reliable,
valid, and feasible for use in research as well as in the clin-
ical care of individual patients; and (2) able to help improve
the detection of PsA at early phases of the disease to ensure
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that appropriate treatment can be administered in a timely
fashion, thereby improving longterm disease outcomes.
The aim of the new sonographic enthesitis scoring instru-
ment (DUET) is to distinguish between PsA and non-PsA
patients. In contrast to existing sonographic scoring systems
that are entirely expert-based®’, the working group plans to
use a combined iterative expert- and data-driven approach to
develop the new scoring method. In a data-driven approach,
a statistical process informs the development of the instru-
ment and includes the optimal selection of items and item
weights. This has the advantage of avoiding redundant items
and improves the instrument’s performance. However, to
ensure the new instrument’s face validity, expert opinion
has been considered in the initial selection of variables,
which reflects the “sonographic enthesitis” concept that will
be evaluated in this study. In addition, expert opinion will
guide the selection of the final scoring instrument from the
top optimal combination of elementary sonographic lesions
and entheseal sites to ensure face validity and feasibility.

DUET Methodology

The development of the new score will be based on prospec-
tively collected data. The working group will collect sono-
graphic and clinical information about the following 3
groups: (1) PsA cases, (2) psoriasis with no MSK symp-
toms, and (3) patients with noninflammatory rheumatic
conditions without psoriasis. This information will be used
to derive a sonographic tool that distinguishes PsA from
other conditions. The diagnosis of PsA will be based upon
the opinion of the rheumatologists prior to performing the
US assessment, to avoid the influence of the US results
on the rheumatologist’s decision. Because the purpose of
the new tool is to assist with the new diagnosis of PsA,
the working group will restrict the population of PsA cases
to patients with a recent rheumatologist diagnosis of PsA
(< 5 yrs). Patients who are currently using biologic medi-
cations will be excluded, because these medications affect
sonographic enthesitis.

Two control groups will be recruited: (1) patients with
psoriasis without MSK symptoms, and (2) patients with
noninflammatory rheumatic conditions without psoriasis.
The choice of appropriate controls was carefully consid-
ered. Because the study’s objective is to develop a method
to distinguish PsA from other noninflammatory rheumatic
conditions, particularly in the context of preexisting psori-
asis, the 2 control groups are appropriate. These control
groups represent conditions that are considered in the
differential diagnosis of PsA and can be associated with
entheseal abnormalities. The working group decided not
to include patients with psoriasis and MSK symptoms as
controls because they represent an intermediate group with
“imminent PsA.” Therefore, for the development of a diag-
nostic tool, it is more appropriate to include patients with
well-defined, stable phenotypes.

Acquisition and Scoring of US Scans

Because of the high variability in US performance, much
emphasis will be placed on harmonizing US acquisition and
reading. Expert sonographers (> 5 yrs of experience in MSK
US) who use high-quality US equipment have been invited
to take part in this study. Training materials have been
developed, including atlas and video clips that demonstrate
standard scanning techniques for each entheseal site. The
sonographers will be required to participate in a prestudy
workshop aimed at ensuring standard US scanning tech-
niques and image acquisition among all investigators.

The DUET study will evaluate 8 entheseal sites bilat-
erally (total 16 sites): quadriceps insertion at superior pole
of patella, patellar ligament origins at the inferior pole of
patella, patellar ligament insertion at the tibial tuberosity,
Achilles tendon insertion into calcaneus, plantar fascia inser-
tion into calcaneus, triceps tendon insertion into olecranon
tuberosity, common extensor tendon insertion into lateral
epicondyle, and supraspinatus insertion into superior facet of
greater tubercle of humerus. The selection of entheseal sites
was based on several considerations including knowledge
from the working group’s pilot study regarding informative
entheseal sites in PsAS8, existing clinical and sonographic
entheseal scoring systems, and technical limitations of
assessing specific entheseal sites. The guiding principle was
to assess as many potentially informative entheseal sites as
possible in the study to select the optimal combination of
sites for a final score based on their discriminative ability.

The DUET study will use central and local reading
methods to score entheseal lesions. The central reading will
be the primary method used for analysis and development
of the scoring tool. US files will be submitted for central
reading, which will be performed independently by 2 of 3
readers. This method is expected to reduce interrater vari-
ability and to ensure blinding to the disease status. Local
reading will also be performed by each local sonographer
following a standard scoring protocol. Local scoring will
be analyzed as secondary analysis for assessment of the
validity and generalizability of the developed scoring tool.

Planned Statistical Analysis

The statistical analysis aims to obtain a limited set of vari-
ables, optimally chosen and weighted, with satisfactory
discriminatory ability (the ability to discriminate between
patients with PsA vs controls). The working group will fit
a series of individual regression models for each of the US
elementary lesions and entheseal sites evaluated in the study
to identify those that contribute the most to discrimination
between PsA and controls. This will allow the group to
narrow the number of sonographic sites and possibly also the
sonographic elementary lesions included in the final score,
which will contribute to its feasibility. The regression coef-
ficients will inform the appropriate weight of each element.
The working group will (1) evaluate the area under the
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receiver-operating curve for the model, (2) identify several
cutoff points to discriminate between PsA and controls, and
(3) calculate the tool’s performance regarding sensitivity,
specificity, and positive and negative predictive value. The
working group will evaluate how known confounders, such
as age groups, sex, and body mass index, affect the new
tool’s performance. To assess the construct validity of the
new tool, the group will evaluate its correlation with clinical
measures of disease activity (e.g., total enthesitis count and
joint count) and patient-reported outcomes.

Expected Effect of the DUET Study

Optimizing the early detection of PsA among patients with
psoriasis has important and direct implications for the
advancement of clinical care and the improvement of health-
care outcomes for individuals with PsA. The DUET study is
structured to provide a reliable tool for identifying patients
with PsA in rheumatology and dermatology settings. The
newly developed tool is expected to improve the early detec-
tion of PsA by helping the clinician to distinguish between
PsA and other similar conditions. Early diagnosis may lead
to early interventions, which will ultimately result in better
control of disease activity and improved longterm disease
outcomes. Recent advances in US technology, which have
resulted in highly mobile, affordable devices, have the
potential to significantly increase access to point-of-care
US beyond the rheumatology setting. Therefore, having a

reliable and feasible instrument is a critical first step before
US-based studies can be conducted to assess the effect of
new models of care and therapeutic interventions for early

PsA.
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