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Progressive supranuclear palsy (PSP) is a rare, relentlessly progressive, ultimately fatal

neurodegenerative brain disease. The objective of this study was to assess the burden

of PSP on patients, caregivers, and healthcare systems by PSP phenotype. Data

were drawn from the Adelphi PSP Disease Specific ProgrammeTM, a cross-sectional

study of neurologists and people living with PSP in the United States of America,

France, Germany, Italy, Spain, and the United Kingdom. All people living with PSP

with a reported phenotype were included. PSP phenotype was reported for 242

patients (mean age: 70.2 years, 58% male): PSP-Richardson’s syndrome, n = 96;

PSP-predominant Parkinsonism, n = 88; PSP-predominant corticobasal syndrome,

n = 28; PSP-predominant speech/language disorder, n = 12; PSP-progressive gait

freezing, n = 9; PSP-predominant frontal presentation, n = 9. Most patients reported

impaired cognitive, motor, behavioral and ocular functionality; 67–100% of patients

(across phenotypes) had moderate-to-severe disease at the time of data collection.

Post-diagnosis, the majority were provided with a visual and/or mobility aid (55–100%,

across phenotypes), and/or required homemodification to facilitate their needs (55–78%,

across phenotypes). Patients required multiple types of healthcare professionals for

disease management (mean 3.6–4.4, across phenotypes), and the majority reported

receiving care from at least one caregiver (mean 1.3–1.8, across phenotypes). There is a

high burden on patients, caregivers, and healthcare systems across all PSP phenotypes.

Although phenotypes manifest different symptoms and are associated with different

diagnostic pathways, once diagnosed with PSP, patients typically receive similar care.
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INTRODUCTION

Progressive supranuclear palsy (PSP) is a rare, relentlessly progressive, ultimately fatal
neurodegenerative brain disease (1–3). PSP was originally described in its most common
clinical form, now termed PSP-Richardson’s syndrome (PSP-RS) (4). Since then, further clinical
phenotypes have been described to cover the observed heterogeneity in clinical characteristics
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of people living with PSP (5), particularly in the early stages of
the disease, culminating in the definition of eight PSP phenotypic
variants according to the Movement Disorder Society (MDS)
Criteria (6): PSP-RS, PSP with predominant Parkinsonism (PSP-
P), PSP with predominant corticobasal syndrome (PSP-CBS),
PSP with predominant speech/language disorder (PSP-SL), PSP
with progressive gait freezing (PSP-PGF), PSP with predominant
frontal presentation (PSP-F), PSP with predominant ocular
motor dysfunction (PSP-OM) and PSP with predominant
postural instability (PSP-PI). It has been posited that most of the
PSP phenotypic variants progress to develop some or all of the
typical clinical features of PSP-RS (7).

A substantial evidence base now exists describing the overall
burden of PSP (8); however, this evidence base has been largely
limited to people living with PSP-RS (8) and PSP-P (9). This is
unsurprising considering that PSP-RS and PSP-P are the most
commonly presenting phenotypic variants of PSP (>50% and
14–35% of cases, respectively) (10–12). The scarcity of studies
on the remaining variants renders any systematic comparisons
of disease burden by various phenotypic variants difficult. To
address this evidence gap, we used a large study of people living
with PSP whose PSP phenotype was recorded by neurologists,
with the aim of assessing the disease burden on patients,
caregivers, and healthcare systems by PSP phenotype.

MATERIALS AND METHODS

Study Design
The study, the Adelphi PSP Disease Specific Programme
(DSPTM), was carried out in 2018 in the United States of
America (USA) and EU5 [France, Germany, Italy, Spain, and
the United Kingdom (UK)]. DSPsTM are large, multinational
surveys conducted in clinical practice that describe current
disease management, disease-burden impact, and associated
treatment effects (clinical and physician-perceived). The DSPTM

is a point-in-time survey of physicians and their patients
presenting in a real-world clinical setting (13). There were no
follow-up procedures in this DSPTM. More details relating to
the methodology of this particular DSPTM have been reported
elsewhere (14).

Data Collection
Between July and November 2018, neurologists and movement
disorder specialists were invited to complete record forms
for their next eligible patients (the first patients post-study
initiation) to visit them for routine care. The main component
of data collection in this study was the Patient Record Forms
(PRFs), which were detailed records completed by the physician
for their patients presenting with PSP. Each PRF took ∼20–
25min to complete, and contained detailed questions on patient
demographic and clinical characteristics, key parameters related
to the patient journey (such as symptom presentation, disease
severity, PSP phenotype), and parameters relating to patient
management and healthcare resource utilization [healthcare
professional (HCP) and caregiver interactions, provision of
medical devices].

Completion of the physician-reported questionnaire was
undertaken through consultation of existing patient clinical
records, as well as the judgement and diagnostic skills of
the respondent neurologist/movement disorder specialist, which
is entirely consistent with decisions made in routine clinical
practice. The survey was designed to facilitate understanding
of real-world clinical practice, and thus physicians could only
report on data available at the time of the consultation. No
tests, treatments, or investigations were performed as part of
this survey. Physician participation was financially incentivized
according to fair market research rates.

Identification of Cases
Neurologists and movement disorder specialists were eligible
to participate if: they were personally responsible for treatment
decisions and management of people living with PSP, their
primary specialty was neurology (inclusive of movement disorder
specialists), and they were currently managing at least 1 person
living with PSP. In the overall DSPTM, patients were eligible for
inclusion if they were aged≥18 years, had a physician-confirmed
diagnosis of PSP, and visited the recruited neurologist/movement
disorder specialist.

Overall, the DSPTM recruited 203 neurologists/movement
disorder specialists who provided data on 892 people living with
PSP. From this overall patient sample, this study focused on the
subset of people living with a PSP phenotype recorded by their
neurologist/movement disorder specialist.

In order to achieve geographic representation/data
generalizability, the study sought to recruit physicians from
a range of regions/centers.

Data on Disease Burden
From the wider data collection conducted in this DSPTM,
this study used solely physician-reported data covering disease
burden on people living with PSP, their caregivers and on
the wider healthcare system since diagnosis. Patient burden
was assessed via disease severity (physician-reported on a 3-
point scale: mild, moderate, severe), impairment of functionality
in the motor, ocular, cognitive, and behavioral domains
(physician-reported across functional domains on a 5-point scale:
completely functional, functional, neither, impaired, completely
impaired), and by PSP-related symptom presentation (number of
symptoms, most commonly presenting symptoms), as reported
by the participating physician. Caregiver burden was assessed
via the presence of a caregiver and mean number of caregivers,
whether a professional caregiver was provided, the total hours
of care required per week, and the most common types of
assistance required on behalf of the caregiver, as reported
by the participating physician or caregiver. It is important
to note that, at enrolment, all physicians were instructed to
complete the study questionnaires on the day the patient
(and accompanying caregiver when applicable) was consulted;
therefore, all parties (physician, patient, caregiver) were engaged
in the process of data recording / completion. Burden to
the healthcare system was reported by participating physicians
using the patients’ hospitalization history since diagnosis,
the number and specializations of HCPs involved in patient
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management, total consultations provided, whether patient aids
relating to PSP were provided (mobility and/or visual aids),
and whether a home modification was performed to facilitate
patient needs.

Statistical Analysis
Inferential statistics aiming to compare differences between
phenotypic variants were not performed due to the small sample
sizes of the non-PSP-RS and PSP-P variants. All variables were
analyzed descriptively using Stata statistical software version
16.1 (StataCorp. 2019. Stata Statistical Software: Release 16.
College Station, TX: StataCorp LLC). Means and standard
deviations were reported for continuous variables, and frequency
counts and percentages for categorical variables. Only the most
common comorbidities were reported (occurring in >10% of
the overall sample of patients with PSP). No missing data were
observed for the majority of variables. In the few variables where

minimal missing data were observed, meaning that the base of
patients for analysis could vary, this was reported separately for
each variable.

Ethics Considerations
The survey was performed in full accordance with relevant
legislation at the time of data collection, including the US
Health Insurance Portability and Accountability Act 1996 (15)
and Health Information Technology for Economic and Clinical
Health Act legislation (16). Data collection was undertaken
in line with European Pharmaceutical Marketing Research
Association guidelines (17). Using a check box, patients
provided informed consent for use of their anonymized and
aggregated data for research and publication in scientific
journals. Data were collected so that patients and physicians
could not be identified directly; all data were aggregated
and de-identified. This research obtained ethics approval

TABLE 1 | Patient demographics and clinical characteristics, by PSP phenotype.

PSP-RS PSP-P PSP-CBS PSP-SL PSP-PGF PSP-F Total

(n = 96) (n = 88) (n = 28) (n = 12) (n = 9) (n = 9) (n = 242)

Age, years

Mean (SD) 70.4 (7.5) 69.9 (9.6) 69.5 (9.0) 66.2 (11.0) 73.7 (4.4) 73.7 (8.1) 70.2 (8.6)

Gender, n (%)

Male 56 (58%) 56 (64%) 12 (43%) 8 (67%) 4 (44%) 4 (44%) 140 (58%)

Country, n (%)

France 13 (14%) 8 (9%) 4 (14%) 1 (8%) 4 (44%) 0 (0%) 30 (12%)

Germany 25 (26%) 17 (19%) 3 (11%) 1 (8%) 1 (11%) 1 (11%) 48 (20%)

Italy 21 (22%) 13 (15%) 5 (18%) 4 (33%) 2 (22%) 3 (33%) 48 (20%)

Spain 12 (12%) 18 (20%) 5 (18%) 0 (0%) 0 (0%) 1 (11%) 36 (15%)

UK 9 (9%) 17 (19%) 8 (29%) 4 (33%) 2 (22%) 3 (33%) 43 (18%)

US 16 (17%) 15 (17%) 3 (11%) 2 (17%) 0 (0%) 1 (11%) 37 (15%)

Ethnicity, n (%)

White/Caucasian 91 (95%) 74 (84%) 26 (93%) 11 (92%) 8 (89%) 9 (100%) 219 (90%)

Time since diagnosis, months

At survey, median (IQR) 22.0 (23.8) 18.0 (22.0) 18.0 (27.0) 8.0 (8.0) 11.0 (19.0) 22.5 (29.3) 19.0 (22.8)

Missing 2 (2%) 1 (1%) 1 (4%) 1 (8%) 0 (0%) 1 (11%) 6 (2%)

BMI ≥25 kg/m2, n (%)

Overweight/obese 38 (40%) 45 (51%) 9 (32%) 7 (58%) 4 (44%) 3 (33%) 106 (44%)

Number of comorbidities

Mean (SD) 1.6 (1.3) 2.0 (1.3) 1.9 (1.4) 1.8 (1.2) 1.8 (1.0) 3.0 (2.6) 1.8 (1.4)

Common comorbidities*, n (%)

Depression 27 (28%) 26 (30%) 9 (32%) 2 (17%) 2 (22%) 2 (22%) 68 (28%)

Diabetes 17 (18%) 23 (26%) 10 (36%) 0 (0%) 1 (11%) 3 (33%) 54 (22%)

Anxiety 16 (17%) 15 (17%) 3 (11%) 3 (25%) 2 (22%) 1 (11%) 40 (17%)

Cerebrovascular disease 13 (14%) 17 (19%) 0 (0%) 3 (25%) 1 (11%) 4 (44%) 38 (16%)

Dementia 8 (8%) 11 (13%) 6 (21%) 1 (8%) 0 (0%) 3 (33%) 29 (12%)

Peripheral vascular disease 10 (10%) 12 (14%) 4 (14%) 1 (8%) 1 (11%) 1 (11%) 29 (12%)

Myocardial infarction 13 (14%) 5 (6%) 3 (11%) 1 (8%) 0 (0%) 3 (33%) 25 (10%)

*Comorbidities reported in >10% of all patients. IQR, interquartile range; PSP, progressive supranuclear palsy; PSP-CBS, PSP-predominant corticobasal syndrome; PSP-F, PSP-

predominant frontal presentation; PSP-P, PSP-predominant Parkinsonism; PSP-PGF, PSP-progressive gait freezing; PSP-RS, PSP-Richardson’s syndrome; PSP-SL, PSP-predominant

speech/language disorder; SD, standard deviation; UK, United Kingdom; US, United States.
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TABLE 2 | Patient burden (disease severity, functional impairment, and symptom presentation), by PSP phenotype.

PSP-RS PSP-P PSP-CBS PSP-SL PSP-PGF PSP-F Total

(n = 96) (n = 88) (n = 28) (n = 12) (n = 9) (n = 9) (n = 242)

Disease severity, n (%)

Mild 21 (22%) 18 (20%) 2 (7%) 4 (33%) 1 (11%) 0 (0%) 46 (19%)

Moderate 34 (35%) 51 (58%) 13 (46%) 5 (42%) 5 (56%) 4 (44%) 112 (46%)

Severe 41 (43%) 19 (22%) 13 (46%) 3 (25%) 3 (33%) 5 (56%) 84 (35%)

Impaired functionality, n (%)

Motor 75 (78%) 65 (74%) 22 (79%) 4 (33%) 9 (100%) 9 (100%) 184 (76%)

Ocular 72 (75%) 56 (64%) 16 (57%) 4 (33%) 6 (67%) 7 (78%) 161 (67%)

Cognitive 46 (48%) 49 (56%) 17 (61%) 7 (58%) 3 (33%) 9 (100%) 133 (55%)

Behavioral 42 (44%) 38 (43%) 12 (43%) 6 (50%) 3 (33%) 9 (100%) 110 (45%)

Number of PSP-related symptoms

Mean (SD) 21.0 (9.8) 18.2 (9.5) 21.0 (11.6) 15.5 (9.7) 14.8 (7.8) 29.4 (11.3) 19.8 (10.2)

Common symptoms*, n (%)

Difficulty walking 92 (96%) 82 (93%) 25 (89%) 9 (75%) 9 (100%) 9 (100%) 226 (93%)

Blepharospasm 81 (84%) 77 (88%) 24 (86%) 8 (67%) 9 (100%) 9 (100%) 208 (86%)

Rigidity 75 (78%) 67 (76%) 25 (89%) 7 (58%) 8 (89%) 8 (89%) 190 (79%)

Dysphagia 75 (78%) 67 (76%) 21 (75%) 10 (83%) 8 (89%) 9 (100%) 190 (79%)

Difficulty looking up 75 (78%) 65 (74%) 23 (82%) 7 (58%) 5 (56%) 8 (89%) 183 (76%)

Difficulty looking down 78 (81%) 60 (68%) 20 (71%) 7 (58%) 6 (67%) 8 (89%) 179 (74%)

Slow thinking/reasoning 71 (74%) 64 (73%) 22 (79%) 10 (83%) 3 (33%) 9 (100%) 179 (74%)

Insomnia 67 (70%) 69 (78%) 19 (68%) 7 (58%) 4 (44%) 8 (89%) 174 (72%)

Incontinence 70 (73%) 60 (68%) 18 (64%) 5 (42%) 6 (67%) 9 (100%) 168 (69%)

Irritability 54 (56%) 59 (67%) 19 (68%) 6 (50%) 4 (44%) 7 (78%) 149 (62%)

Confusion/disorientation 56 (58%) 52 (59%) 17 (61%) 7 (58%) 2 (22%) 8 (89%) 142 (59%)

Reduced blinking 65 (68%) 44 (50%) 16 (57%) 5 (42%) 6 (67%) 6 (67%) 142 (59%)

Muscle twitches/spasms 57 (59%) 50 (57%) 21 (75%) 3 (25%) 3 (33%) 3 (33%) 137 (57%)

Loss of balance/falling 66 (69%) 33 (38%) 15 (54%) 2 (17%) 6 (67%) 5 (56%) 127 (52%)

*Symptoms reported in >50% of all patients. PSP, progressive supranuclear palsy; PSP-CBS, PSP-predominant corticobasal syndrome; PSP-F, PSP-predominant frontal presentation;

PSP-P, PSP-predominant Parkinsonism; PSP-PGF, PSP-progressive gait freezing; PSP-RS, PSP-Richardson’s syndrome; PSP-SL, PSP-predominant speech/language disorder; SD,

standard deviation.

from the Salus Institutional Review Board, study protocol
number AG 8445.

RESULTS

Clinical and Demographic Characteristics
A total of 242 people living with PSP (27% of the 892 patients
on which data were collected) met the overall DSPTM inclusion
criteria and also had their PSP phenotype recorded. These data
were derived from 83 neurologists/movement disorder specialists
(41% of the 203 in total recruited) who assigned a predominant
phenotype to patients.

From the spectrum of phenotypes reported in the MDS
Criteria© (6), six (out of eight defined) were reported
in this data, with the following distribution: PSP-RS: 96
(40%), PSP-P: 88 (36%), PSP-CBS: 28 (12%), PSP-SL: 12
(5%), PSP-PGF: 9 (4%), and PSP-F: 9 (4%). No patients
were reported with PSP-OM or PSP-PI. At the time of
the physician survey, time since diagnosis varied across
patients, with the median ranging from 8.0 to 22.5 months,
according to phenotype.

The mean age of patients ranged from 66.2 to 73.7 years
across PSP phenotypes. Patients were primarily male (58%) and
of White/Caucasian ethnic background (Table 1). One third to
a half of patients were overweight or obese, a characteristic
observed across all phenotypes. A similar comorbidity profile
was observed across phenotypes, with seven comorbid conditions
reported in >10% of the overall patient sample.

Patient Burden
Themajority of patients across all PSP phenotypes hadmoderate-
to-severe disease at the time of data collection (67–100% of
patients, across phenotypes; Table 2). For all functional domains
evaluated (motor, ocular, cognitive, behavioral), at least 45% of
patients were reported with impaired functionality, with few
differences observed between phenotypes. Impaired motor and
ocular functionality were most commonly reported (76 and 67%
of patients, respectively).

For all PSP phenotypes, the majority of patients reported
multiple symptoms covering a wide range of disability since
diagnosis. A total of 14 different symptom types were reported in
>50% of all patients. Specific symptoms were reported in almost
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TABLE 3 | Caregiver burden, by PSP phenotype.

PSP-RS PSP-P PSP-CBS PSP-SL PSP-PGF PSP-F Total
†

(n = 96) (n = 88) (n = 28) (n = 12) (n = 9) (n = 9) (n = 242)

Presence of a caregiver, n (%)

Patient has caregiver 75 (79%) 53 (62%) 23 (85%) 9 (75%) 6 (67%) 8 (100%) 174 (73%)

Missing 1 (1%) 2 (2%) 1 (4%) 0 (0%) 0 (0%) 1 (11%) 5 (2%)

Number of caregivers

Mean (SD) 1.7 (0.7) 1.5 (0.7) 1.5 (0.6) 1.3 (0.7) 1.7 (0.8) 1.8 (1.0) 1.6 (0.7)

Missing 21 (22%) 35 (40%) 5 (18%) 3 (25%) 3 (33%) 1 (11%) 68 (28%)

Professional caregiver, n (%)

Professional caregiver 27 (36%) 14 (26%) 7 (30%) 2 (22%) 2 (33%) 6 (75%) 58 (24%)

Missing 21 (22%) 35 (40%) 5 (18%) 3 (25%) 3 (33%) 1 (11%) 68 (28%)

Hours of care required (total per week)

Mean (SD) 61.2 (49.5) 55.9 (57.7) 87.2 (106.2) 47.6 (34.8) 43.5 (32.7) 75.3 (50.9) 62.4 (61.7)

Missing 21 (22%) 35 (40%) 5 (18%) 3 (25%) 3 (33%) 1 (11%) 68 (28%)

Common types of assistance required from caregiver*

Walking 83 (86%) 73 (83%) 20 (71%) 6 (55%) 9 (100%) 6 (67%) 197 (81%)

Getting washed and dressed 60 (63%) 34 (39%) 14 (50%) 3 (27%) 4 (44%) 7 (78%) 122 (50%)

Preparing meals/cooking 50 (57%) 40 (45%) 14 (50%) 2 (18%) 3 (33%) 6 (67%) 120 (50%)

Traveling out of home 53 (55%) 37 (42%) 15 (54%) 5 (45%) 4 (44%) 5 (56%) 119 (49%)

Help with shopping 52 (54%) 34 (39%) 17 (61%) 4 (36%) 4 (44%) 5 (56%) 116 (48%)

Emotional support 53 (55%) 34 (39%) 16 (57%) 5 (45%) 3 (33%) 4 (44%) 115 (48%)

Getting in and out of bed 54 (56%) 31 (35%) 12 (43%) 2 (18%) 2 (22%) 5 (56%) 106 (44%)

Organizing daily activities 46 (48%) 32 (36%) 12 (43%) 5 (45%) 4 (44%) 5 (56%) 104 (43%)

Motivation for daily activities 42 (44%) 33 (38%) 15 (54%) 4 (36%) 3 (33%) 6 (67%) 103 (43%)

Help with going to the toilet 48 (50%) 29 (33%) 9 (32%) 2 (18%) 5 (56%) 7 (78%) 100 (41%)

*The 10 most frequently reported, overall, types of assistance are included. †For four of the outcomes reported in this table data were missing for some patients. Where relevant,

the number of patients with missing data are reported below the relevant outcome. Percentages reported are based on the percentage of patients with data available. PSP,

progressive supranuclear palsy; PSP-CBS, PSP-predominant corticobasal syndrome; PSP-F, PSP-predominant frontal presentation; PSP-P, PSP-predominant Parkinsonism; PSP-PGF,

PSP-progressive gait freezing; PSP-RS, PSP-Richardson’s syndrome; PSP-SL, PSP-predominant speech/language disorder; SD, standard deviation.

all patients, across all phenotypes. Overall, difficulty walking,
blepharospasm/involuntary blinking, rigidity, and dysphagia
were the most commonly reported symptoms.

Caregiver Burden
At the time the survey was taken, almost 3 in 4 patients
were reported as having a caregiver (range: 62–100%, across
phenotypes), with similar results reported across phenotypes in
respect to the number of caregivers providing care (1.3–1.8,
across phenotypes; Table 3). Similar results across phenotypes
were observed in terms of the proportion of patients who
required a professional caregiver (22–36%) at the time the survey
was taken, with the exception of people living with PSP-F, for
whom 75% required a professional caregiver.

Caregiver assistance was required with a wide range of daily
tasks across all phenotypes, with the majority of patients (81%)
requiring assistance with walking. At least 41% (range: 41–81%)
of patients required assistance with carrying out a wide range of
fundamental daily tasks, for all phenotypes.

Healthcare System Burden
During a median time of 19 months since diagnosis, 75
patients (38%) reported hospitalizations due to PSP; among

these patients the average number of hospitalizations was
2.3 (Table 4). The most common reasons for hospitalization
were reported as falls (44% of patients), pneumonia or other
infections (33%), and worsening of symptoms (24%). With
few exceptions, patients of all phenotypes needed multiple
HCPs to be involved in their management, covering a
range of 12 different HCP types (list available in Table 4).
In total, a mean of 3.6–4.4 HCP specializations, across
phenotypes, was involved in the patient management. HCP
utilization across countries was largely similar, with movement
disorder specialists, primary care physicians, neurologists, and
physical therapists comprising the most frequently involved
specializations (Supplementary Table 1).

To improve the quality of life of people living with
PSP, the healthcare system provided mobility and/or visual
aids to the majority (82%) of patients (55–100%, across
phenotypes). The majority of patients (71%) also required a
modification to their home to facilitate their needs (55–78%,
across phenotypes). The rooms commonly adapted were the
bathroom, bedroom, living room, and kitchen; installations
of grab bars or railings, removal/movement of low objects,
installation of ramps, and fitting of stairlifts were the most
common adaptations.
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TABLE 4 | Burden on healthcare system, by PSP phenotype.

PSP-RS PSP-P PSP-CBS PSP-SL PSP-PGF PSP-F Total*

(n = 96) (n = 88) (n = 28) (n = 12) (n = 9) (n = 9) (n = 242)

Hospitalization history (since diagnosis)

Hospitalized due to PSP, n (%) 35 (43%) 20 (30%) 8 (36%) 5 (45%) 4 (44%) 3 (60%) 75 (38%)

Total number of hospitalizations, mean (SD)
†

2.7 (2.5) 2.0 (1.3) 1.0 (0.0) 4.2 (3.8) 1.3 (0.5) 1.3 (0.6) 2.3 (2.2)

Missing, n (%) 14 (15%) 21 (24%) 6 (21%) 1 (8%) 0 (0%) 4 (44%) 46 (19%)

HCP specializations involved in patient management, n (%)

Movement disorder specialist 68 (71%) 74 (84%) 24 (86%) 10 (83%) 8 (89%) 8 (89%) 192 (79%)

Primary care physician 69 (72%) 56 (64%) 17 (61%) 6 (50%) 6 (67%) 5 (56%) 159 (66%)

Neurologist 62 (65%) 39 (44%) 10 (36%) 6 (50%) 5 (56%) 6 (67%) 128 (53%)

Physical therapist 61 (64%) 36 (41%) 11 (39%) 3 (25%) 6 (67%) 4 (44%) 121 (50%)

Speech-language pathologist 40 (42%) 19 (22%) 7 (25%) 7 (58%) 3 (33%) 2 (22%) 78 (32%)

Social worker 18 (19%) 13 (15%) 8 (29%) 1 (8%) 2 (22%) 3 (33%) 45 (19%)

Occupational therapist 15 (16%) 17 (19%) 4 (14%) 2 (17%) 1 (11%) 4 (44%) 43 (18%)

Ophthalmologist 23 (24%) 11 (13%) 2 (7%) 2 (17%) 1 (11%) 0 (0%) 39 (16%)

Neurology nurse 13 (14%) 9 (10%) 3 (11%) 0 (0%) 1 (11%) 2 (22%) 28 (12%)

Psychologist 6 (6%) 10 (11%) 3 (11%) 4 (33%) 1 (11%) 1 (11%) 25 (10%)

Dietician 10 (10%) 7 (7%) 2 (7%) 2 (17%) 2 (22%) 1 (11%) 23 (10%)

Psychiatrist 3 (3%) 4 (5%) 3 (11%) 0 (0%) 0 (0%) 2 (22%) 12 (5%)

Total number of HCP types involved in management

Mean (SD) 4.3 (2.0) 3.6 (1.9) 3.6 (2.2) 3.8 (2.5) 4.1 (2.1) 4.4 (2.7) 4.0 (2.1)

Total HCP consultations (last 12 months)

Mean (SD) 11.6 (17.6) 13.3 (22.3) 6.9 (8.8) 6.8 (9.1) 12.9 (10.9) 6.0 (7.3) 11.3 (18.0)

Provision of patient aids, n (%)

Mobility and/or visual aid 82 (86%) 70 (80%) 23 (82%) 6 (55%) 8 (89%) 8 (100%) 197 (82%)

Missing, n (%) 1 (1%) 0 (0%) 0 (0%) 1 (8%) 0 (0%) 1 (11%) 3 (1%)

Other resource utilization, n (%)

Performed home modification 59 (73%) 56 (71%) 18 (67%) 6 (55%) 7 (78%) 5 (71%) 151 (71%)

Missing, n (%) 15 (16%) 9 (10%) 1 (4%) 1 (8%) 0 (0%) 2 (22%) 28 (12%)

*For three of the outcomes reported in this table data were missing for some patients. Where relevant, the number of patients with missing data are reported below the relevant outcome.

Percentages reported are based on the percentage of patients with data available.
†
Percentage calculated from the subset of 75 patients who reported hospitalizations. HCP, healthcare

professional/s; PSP, progressive supranuclear palsy; PSP-CBS, PSP-predominant corticobasal syndrome; PSP-F, PSP-predominant frontal presentation; PSP-P, PSP-predominant

Parkinsonism; PSP-PGF, PSP-progressive gait freezing; PSP-RS, PSP-Richardson’s syndrome; PSP-SL, PSP-predominant speech/language disorder; SD, standard deviation.

DISCUSSION

Our descriptive analysis of contemporary data on 242 people
living with PSP documents the high burden of PSP on patients,
caregivers, and healthcare systems across the phenotypes studied.
Few studies have reported data across multiple phenotypes, and
these are usually restricted to comparisons between PSP-RS and
PSP-P (2, 10, 18–20). Our data are the first to systematically
report disease burden on the majority (6 out of 8) of the
phenotypic variants defined according to theMDS criteria. There
is no rational explanation why physicians would be less likely to
report the two phenotypic variants not recorded in this study
(PSP-PI, PSP-OM), since previous smaller-sized studies have
identified/reported people living with these phenotypes (5). With
regard to the phenotypes reported in this study, the distribution
is similar to that reported by previous studies, in which PSP-RS
was by far the most prevalent phenotype (5, 21).

In relation to patient burden, the majority of patients
in our study had moderate-to-severe disease (67–100% by

phenotype). Previous findings have consistently reported severe
disability in comparable cohorts, for example, dell’Aquila et
al. (2), evaluated people living with PSP-RS and PSP-P and
reported 77% of patients had severe disability. However, no
other studies have systematically reported patient burden for
the wide spectrum of phenotypic variants of PSP. From the
wide range of symptoms commonly observed in people living
with PSP, this study confirms existing knowledge that mobility
problems are the most common symptom (75–100% across
phenotypes), and the motor domain appears to be the function
most commonly impaired overall, across the phenotypes studied
(76%). This is in line with previous evidence supportive of
motor symptoms eventually affecting almost every person living
with PSP (22, 23). The debilitating nature of the disease to
people living with PSP was further illustrated in this study
by 14 different symptom types being reported in >50% of all
patients, as well as specific symptoms being reported in almost
all patients, across all phenotypes (in particular difficulty walking,
blepharospasm/involuntary blinking, rigidity, and dysphagia).
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This evidence, however, must be considered while
acknowledging the potential differences in pathogenesis
and mechanisms that may lie behind the resulting symptom
presentation (24, 25) as reported by the physicians for the
different phenotypic variants. While all patients living with PSP
in our cohort, regardless of phenotype, may present with certain
symptoms (e.g., motor symptoms), these symptoms may have
a differential evolution and severity of presentation/clinical
course. It was recently highlighted, in a study using the Frontal
Assessment Battery (FAB) neuropsychological examination, that
the frontal lobe may act as a possible factor differentiating the
PSP-P and PSP-RS variants as significant differences between
the phenotypes were observed within the superior frontal
gyrus medial of the dominant hemisphere (26). Comparable
findings have been also reported in another recent study
using FAB (27).

In terms of caregiver burden, our results on the proportion
of patients requiring caregiving (62–100%, across phenotypes)
is similar to previous results on the high overall level of caring
required, as well as the majority of caregiving being provided
informally at home (28). A recent study, which reported results
on caregiver burden between PSP-RS and PSP-P, estimated via a
caregiver burden scale, showed a very similar caregiver burden
between phenotypes (20). The intense (in terms of hours of
care per week) and comprehensive nature of assistance that
our results suggest is required, covering all facets of daily
function, is unsurprising considering the debilitating nature of
all the phenotypic variants of PSP. These results also likely
explain the high level of psychological burden, often leading
to depression, documented in caregivers of people living with
PSP (29). Considering that the most common comorbidity
reported in people living with PSP in this study was also
depression, it is feasible that in some scenarios both the patient
and the caregiver experience depression. This is a critical issue
considering the knowledge that poor mental health among
caregivers is predictive of mortality of people living with
neurodegenerative disease in general (30), but also specifically
in PSP (31).

With regard to the burden on the healthcare system, our
results highlight that multiple HCP specializations are required
for patient care and management, incurring a substantial burden
on healthcare systems, and that this is generally observed across
all PSP phenotypes. This is a likely reflection of the lack of
any effective pharmacological or non-pharmacological therapies
available for PSP (32), translating to a lack of variation in
treatment provided by phenotype. Finally, in relation to patient
hospitalization history post-diagnosis, it is difficult to evaluate
the observed potential differences between phenotypes (30–60%
hospitalized, across phenotypes) considering the small numbers
of patients hospitalized and the lack of studies systematically
reporting hospitalization rates of people living with PSP onwhich
these results could be benchmarked.

Our study’s results suggest that movement disorder specialists
are more likely to be involved in the management of patients
with PSP compared with primary care physicians (79 vs. 66%).
This finding confirms the recent Consensus Statement of the
CurePSP Centers of Care (33) that suggests movement disorder

specialists, within the multidisciplinary care team, assume the
overall patient care. Our results also highlight the potential
underutilization of HCPs specializing in speech and language
pathology. Only 32% of patients with PSP had speech-language
pathologists involved in their care despite 79% of patients
with PSP presenting with dysphagia; since our study confirms
previously reported presentation frequencies of dysphagia (34),
we believe this finding is not due to an overestimate of the
symptom presentation. Our finding further emphasizes the
importance of recent recommendations of early assessment by
speech and language therapy professionals (35).

Overall, our study’s findings on the burden of different
PSP phenotypes must be considered alongside the existing
findings of the clinical manifestations of these phenotypes.
Our findings align with the expectations derived from the
clinical literature; for example, as was expected, our results
report less frequent cognitive symptom burden for patients
with PSP-PGF, whom cognition is known to be less impacted
compared with other phenotypes (27, 35). On the other hand,
as was recently reported in a study focusing on the cognitive
and behavioral profile of PSP and its phenotypes (27), no
major differences are observed between phenotypes in terms of
behavioral/neuropsychological burden. Furthermore, although
patients with PSP-SL were provided with care from a speech-
language pathologist at almost twice the frequency of other
phenotypes, our study reports that they are less frequently
provided with care for getting washed and dressed, getting in
and out of bed, help with going to the toilet or preparing
meals/cooking; this finding could be explained by the fact that
these patients may only later develop the PSP-typical motor
features (36). Finally, our findings relating to patient age at
diagnosis are also in line with previous findings that report that
patients with PSP-PGF are significantly older than patients of
other phenotypes (27).

One key strength of our study is that we captured detailed
data in a consistent manner on a large number of people living
with PSP from routine clinical settings, in six countries, using
validated approaches. Moreover, we report clinical characteristics
and burden to patients, caregivers, and healthcare systems across
multiple PSP phenotypes for the first time.

There are limitations to this study that warrant further
consideration. When using the DSPTM approach, the patient
sample collected is not a random sample of patients, since the
next “n” consulting patients are included. As such, they may
not be fully representative of the overall patient population,
as patients who consult frequently are more likely to be
included. Also, although physicians are requested to collect
data on a series of consecutive patients to avoid selection
bias, this is contingent upon the integrity of the participating
physician rather than formalized source verification procedures.
Furthermore, while minimal inclusion criteria influenced the
selection of neurologists/movement disorder specialists (mainly
focusing on ensuring they consult a minimum number of
people living with PSP and be actively involved in their
management and treatment decisions), physician inclusion is,
nevertheless, influenced by willingness to participate. Hence,
physicians surveyed represent a pragmatic sample and are
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not representative of the overall population of physicians
treating PSP.

The quality of our data depends primarily on the accurate
reporting of information by physicians. Diagnosis in the target
patient group is based primarily on the judgement and diagnostic
skills of the respondent physician and a formalized diagnostic
checklist is not mandated as part of the DSPTM methodology.
However, this is entirely consistent with the diagnostic decisions
made by physicians in routine clinical practice and is therefore
reflective of the “real world". The same limitation may
apply to the clinical judgement of patient disease severity by
consulting movement disorder specialists/neurologists in our
study. Although the reliability of the clinical judgement was
not formally assessed, physician experience (>75% of specialists
in our study have >15 years of medical practice; data based
on physician self-report in the study questionnaire) and recent
patient engagement (the majority of physicians consulted with
the patient and/or their caregiver on the same day they completed
the study questionnaire) reduce the likelihood of an erroneous
assessment by a physician.

In terms of patient medical history, the DSPTM does not
request all available patient medical records, which may result
in the missingness of some medical information for the patient.
However, this limitation is mitigated to a certain extent by
the fact that the physician-completed PRFs are very detailed.
Furthermore, while only 27% of eligible people living with PSP
had a reported PSP phenotype, demographic characteristics were
very similar to those without a reported PSP phenotype (70.2 vs.
68.4 years mean age; 58 vs. 62% males, respectively) suggesting
that the study patient sample is representative of the wider patient
population. One potential explanation may relate to lack of an
effective treatment available for PSP, limiting the perceived utility
to certain physicians of distinguishing/ascertaining the specific
PSP phenotype of patients.

Furthermore, since the DSPTM approach is a point-in-time
survey providing a snapshot post PSP diagnosis, patients
were characterized at different times since their diagnosis
(median range 8.0–22.5 months, across phenotypes), and so
patients may have been at different stages of their disease
progression. This issue may confound the results reported
by phenotype. In this study, however, disease severity was
reported by physicians as being primarily moderate or
severe across all phenotypes, suggesting that overall, few
patients may have been at the very early stages of disease
at the time of data collection. One potential explanation
for this finding is that disease severity, across phenotypes,
presents/progresses to moderate or severe within the first
1–2 years (2, 37). In general, the existing scientific literature
acknowledges that across phenotypes, multiple severely
debilitating symptoms may appear early in the course of
the disease (38).

To be included in the study, patients had to have a confirmed
diagnosis of PSP by their respective neurologist/movement
disorder specialist only. It was not possible to perform a
post-mortem histopathological confirmation of cases, which
would have provided the optimal level of diagnostic certainty.

However, since our study only includes patients with a physician-
confirmed PSP phenotypic variant, we expect that these are
patients that have been diagnosed by neurologists/movement
disorder specialists who are informed about PSP phenotypic
variants and the respective MDS criteria. In this respect, it
must be acknowledged that specific PSP subtypes may represent
misdiagnoses due to similarities in their clinical presentation
with other neurodegenerative diseases, such as Multiple System
Atrophy (MSA), Parkinson’s disease, and Dementia with Lewy
bodies (39, 40). For example, early diagnostic discrimination
between PSP-P and the parkinsonian subtype of MSA is
particularly challenging (9, 41), an issue which may have
influenced our results in relation to the PSP-P subtype in
this study.

Our findings may also have been influenced by country-
specific factors, since healthcare practices are known to differ
between countries. Although geographical differences in burden
were not one of the study objectives and hence not evaluated,
the inclusion of six countries from Western Europe/North
America where people living with PSP are known to receive
comparable treatments/healthcare procedures, means we expect
such factors not to have largely influenced our results. This
is further supported by the fact that similar specialist HCPs
were utilized across the countries (based on post-hoc analyses;
Supplementary Table 1).

In conclusion, our study highlights the high burden
on patients, caregivers, and healthcare systems across
all PSP phenotypes. Although phenotypes are known
to manifest different symptoms and are associated with
different diagnostic pathways, all people living with PSP
are observed to typically receive similar care and impact
healthcare systems in similar ways. These results suggest
that the urgent unmet need for disease-modifying agents,
more effective symptomatic treatments, and improved patient
management strategies applies to all phenotypic variants of
PSP. Future studies should aim to build on our findings by
collecting longitudinal data across all phenotypic variants
to investigate how patient burden may differentiate over
time by variant.
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