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Abstract

The Unified Multiple System Atrophy (MSA) Rating Scale was developed to provide a surrogate
marker of disease severity and clinical progression in patients with MSA. It is comprised of

four subscales: UMSARS-I (12 items) rates patient-reported functional disability; UMSARS-II
(14 items) assesses motor impairment based on a clinical examination; UMSARS-III records
blood pressure and heart rate in the supine and standing positions; and UMSARS-1V (1 item)
rates chore-based disability. Strengths of the UMSARS include its wide acceptance in the

field, the comprehensive coverage of motor symptoms and its clinimetric properties (including
reliability and validity). However, with its increasing use, potential areas of improvement in

the UMSARS have become apparent. To address these limitations, a task force, involving
clinicians, researchers, patient groups, and industry representatives, has recently been endorsed
by the International Parkinson’s Disease and Movement Disorders Society. The present viewpoint
summarizes strengths and weaknesses of the UMSARS and suggests a roadmap to develop an
improved MSA clinical outcome assessment.

Introduction

The Unified Multiple System Atrophy (MSA) Rating Scale (UMSARS) was developed
almost two decades ago as a clinical rating scale to capture multiple aspects of the

disease.l 2 It is comprised of four subscales: UMSARS-1 (12 items) rates patient-reported
functional disability; UMSARS-11 (14 items) assesses motor impairment based on a

clinical examination; UMSARS-III records blood pressure and heart rate in the supine

and standing positions; and UMSARS-1V (1 item) rates chore-based disability. Higher
scores on the UMSARS indicate greater disability. Since its development and validation, the
UMSARS has been widely used, in particular as an endpoint of clinical trials and academic
research.3-12

With its increasing use, potential areas of improvement in the UMSARS have become
apparent. We here address the limitations of the UMSARS and suggest a framework to
develop an improved MSA clinical outcome assessment. To this end, a task force, involving
clinicians, researchers, patient support groups, and industry representatives, has recently
been endorsed by the International Parkinson’s Disease and Movement Disorders Society
(MDS).

Development and validation of the UMSARS

The UMSARS was developed in the early 2000s by the European MSA Study Group
recognizing the need for developing a disease-specific rating instrument. These efforts were
driven by previous studies demonstrating that the clinical rating scales available at the time
did not adequately capture MSA-specific symptoms.13 14 The UMSARS was clinimetrically
validated in 40 MSA patients and the validation included inter- and intra-rater reliability
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assessment of each item, evaluation of its internal consistency, and construct validity
confirmation.l: 2 While overall the UMSARS had a good clinimetric profile, it was evident
that some items had limitations. All but one UMSARS-I item (item 9; orthostatic symptoms)
showed substantial to excellent inter-rater agreement. A subsequent analysis of the intra-
rater agreement found that all of the UMSARS-I11 items had substantial or excellent intra-
rater reliability, except for oculomotor dysfunction (item 3) which had moderate intra-rater
agreement.? Internal consistency was overall high, however, UMSARS-1 item 8 (falling)
and 9 (orthostatic symptoms) as well as UMSARS 11 item 3 (oculomotor dysfunction)
correlated poorly with the subscale’s sum score. Analysis of criterion-related validity of

the UMSARS demonstrated a strong correlation between UMSARS-I, UMARS-II, and a
3-point overall severity scale (SS-3, categorizing disease severity to mild—-moderate—severe).
Content validity was confirmed by a strong correlation between the UMSARS and the
Unified Parkinson’s Disease Rating Scale (UPDRS), as well as between the UMSARS-I1I
and the International Cooperative Ataxia Rating Scale (ICARS).1

Notably, UMSARS was validated in a cohort of moderately-severely disabled patients;
hence, it remains unclear if the results of the validation also apply to patients with mild
severity.} Furthermore, the clinimetric validation lacked a formal assessment of floor and
ceiling effects and the latter may partially explain observations from natural history studies
showing a faster progression of UMSARS in patients with early disease.3 > Despite the good
to excellent intra- and interrater reliability,l: 2 imperfect scoring instructions and anchoring
descriptions may contribute to some scoring inconsistencies. Additional limitations include
the redundancy of items assessing similar functions through patient reports and motor
examination, as well as incomplete representation of common and specific features of MSA
(e.g., mood disorders, stridor). Some features captured in the UMSARS are amenable to
symptomatic treatment, and invasive/burdensome treatments are sometimes disregarded as
scoring options, which may possibly introduce a scoring bias. Finally, the UMSARS was
never formally translated and validated into different languages, with the exception of
Japanese,15 and cultural differences were not studied, which limits its global applicability.
In summary, despite its validity, the clinimetric properties of certain UMSARS items can be
improved (Table 1).

Do UMSARS items reflect symptom severity and progression?

Natural history studies and randomized therapeutic trials have provided information about
the progression of UMSARS and specific disease-related milestones.3-10: 12 Taple 2
summarizes selected studies. In addition, three recent analyses have assessed the annual
change of individual UMSARS items.16-18 The first concluded that the UMSARS-1 items

9 (orthostatic symptoms) and 12 (bowel function), as well as UMSARS-II items 4 and 5
(tremor at rest and action tremor) show little ability to detect change. Conversely, items with
good sensitivity to change included those assessing dressing and hygiene, and posture and
gait.1® The second study performed an item-response theory analysis in 557 patients with
MSA with a mean follow-up of 2.3 years.}” The majority of items progressed with disease
duration and across the different UMSARS-IV disability stages, except for the UMSARS-I
items 9 (orthostatic symptoms), 10 (urinary function), and 11 (sexual function), and the
UMSARS-II items 3 (oculomotor dysfunction) and 4 (tremor at rest). Approximately 70% of
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the scale information was carried by only 11 (out of 26) items. The third one analyzed the
sensitivity to change and surrogate patient-centricity measures of the individual UMSARS
items in two independent datasets (clinical trial and natural history study).1? Like the other
two studies, items related to key motor functions were most sensitive to change, while items
assessing autonomic symptoms were less sensitive to change. More UMSARS-I (compared
to UMSARS-11) items were identified to impact the patients’ quality of life.19

It is highly relevant that UMSARS items evaluating autonomic symptoms have poor ability
to detect change, given that autonomic features are strongly correlated with quality of life
and life satisfaction in patients with MSA.18. 20-22

How relevant are UMSARS items to patients?

No patients or caregivers were involved in the development of the UMSARS; hence, it
remains unclear how relevant the different UMSARS items are to patients. To understand
how the different UMSARS items reflect the patients’ perspective and to identify missing
symptoms, qualitative studies in which MSA patients provide feedback have been initiated
in public-private partnerships. Additionally, a number of task force members are involved
in an ongoing effort collecting expert opinions on how the different UMSARS items impact
the quality of life in MSA patients. These studies will evaluate the relevance of current
UMSARS items and help to identify potentially missing items.

Concerns from health authorities when using UMSARS as an endpoint in

clinical trials

Several pharmaceutical companies and academic centers conducting or planning randomized
clinical trials in MSA have highlighted the increasing emphasis that the US Food and Drug
Administration (FDA) places on patient-reported outcomes for clinical trials and detailed
scoring instructions. Indeed, in the past, the FDA did not accept the current UMSARS as

the primary outcome for registrational trials (in particular the motor examination, UMSARS-
I1), and preferred modified versions of the UMSARS. Accordingly, a recently completed
industry-sponsored randomized clinical trial (NCT03952806) used a modified UMSARS
score consisting of a subset of the original UMSARS-1 and -11 items as the primary
endpoint. This score is currently being validated via psychometric analysis and patient
interviews (including concept elicitation and cognitive debrief). The regulatory requirement
of patient-centered tools as endpoints for randomized clinical trials illustrates the critical
need to include patients and caregivers in the development and validation process of any new
clinical outcome assessment for MSA.

The COVID-19 pandemic and the importance of virtual assessments

The current UMSARS, specifically the UMSARS-II and -111, require in-person evaluations.
The lessons learned from the COVID-19 pandemic and the need to increase patient
recruitment and retention in clinical trials underline the importance of remote/virtual
outcome assessments.23 To this end, detailed instructions on how to perform tasks and
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detailed scoring descriptions are required. Furthermore, the agreement between the in-
person and the virtual assessments must be evaluated.

The Task Force Roadmap for a revised MDS-UMSARS

Recognizing the shortcomings of the current UMSARS, an MDS task force was established
to revise the UMSARS and transform it into the MDS-UMSARS. The MDS-UMSARS
will comprise: (i) a comprehensive scale covering the entire spectrum of MSA-specific
symptoms; (ii) a patient-centered scale that satisfies health authorities requirements to be
used in therapeutic trials; and, (iii) a set of virtually assessable items.

To accomplish this, four preparatory steps will be initiated to gather additional information.
First, the results of two qualitative, industry-led studies with patients and caregivers will be
considered. These studies include two parts, one to assess the relevance of current UMSARS
items and another part to elicit concepts and identify features that are currently not captured
by the UMSARS. Second, a structured expert survey will collect experts’ perspectives
regarding the application and utility of the current UMSARS. Third, data on UMSARS
scores collected in natural history studies and clinical trials will be scrutinized to elucidate
the clinimetric properties, sensitivity to change, and patient-centricity of each item. And
fourth, a systematic review will be performed to estimate the frequency and severity of
MSA-specific symptoms.

These early initiatives will inform the drafting of the first iteration of the revised MDS-
UMSARS. The structure of the MDS-UMSARS might be aligned to the current UMSARS
and other validated scales developed for related disorders (e.g., the MDS-UPDRS). We
anticipate that the final structure of the MDS-UMSARS will consist of several parts
including a patient-/caregiver-administered questionnaire of motor and non-motor aspects
of daily living as well as a motor and autonomic examination. The conceptual construct will
focus on the impact that the symptoms have on the patient. Each item will be anchored to
responses linked to commonly accepted clinical terms and each item will contain detailed
instructions for scoring during in-person and virtual visits. The first draft will be developed
by a core group of task force members and this draft will be refined through an iterative
Delphi process which will eventually define the final structure and overall content of the
revised MDS-UMSARS. The Delphi panel will consist of clinicians, researchers, patient
representatives and spokesperson from industry.

Field testing of the preliminary new MDS-UMSARS will then be performed. The
preliminary MDS-UMSARS scale will be distributed to selected MSA research centers

in English-speaking countries. Patients, caregivers, as well as their treating physicians will
be invited to complete the questionnaire. The main purpose of this step will be cognitive
debriefing and readability testing. Standard item reduction methods will be applied to
develop a clinically meaningful, final iteration of the MDS-UMSARS. The final version of
the revised MDS-UMSARS will be validated in a multicenter study including confirmation
of construct validity through correlation with relevant other scales/questionnaires such as the
MSA-QoL questionnaire.?*
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Another important goal of this task force is to develop a patient-centered MDS-UMSARS
to be used as an endpoint for disease-modification clinical trials in patients at early disease
stages. This scale will be based on MDS-UMSARS items. Determining the relevance of the
selected items for the early-disease stage population, addressing ambiguity in scoring, and
minimizing redundancy will be key. Before using it as an endpoint, this clinical trial MDS-
UMSARS must have undergone longitudinal validation of its responsiveness to change over
the duration of a typical clinical trial (i.e., 1 year), in patients at early disease stages.

The above-described guidance by FDA has led to independent initiatives by several industry
sponsors in creating modified versions of UMSARS with the risk of differing scales for

the upcoming treatment trials. Since the development of the new abbreviated UMSARS

will take several years, the UMSARS task force intends to develop, in collaboration with
these industry sponsors, a modified UMSARS for temporary use. This modified version
will be based on items of the current UMSARS and rely on available data from previous
treatment trials and natural history cohorts. The scale will focus on the sensitivity to change
of individual UMSARS items as well as the association of individual items with quality

of life measurements and will likely consist of a subset of current UMSARS items that
carried most of the scale information on progression in previous studies irrespective of
disease duration. This work was initiated in 2018 outside this task force and is expected

to be completed by the end of 2022. Outside the MDS-UMSARS revision core program,

the task force will initiate and facilitate additional steps including non-English translations,
the characterization of its minimal clinically important change, and the development of
educational and training materials including a video tutorial to standardize its administration
and scoring.
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