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A B S T R A C T   
 

Background: Progressive supranuclear palsy (PSP) -Richardson's Syndrome and Corticobasal Syndrome (CBS) are 

the two classic clinical syndromes associated with underlying four repeat (4R) tau pathology. The PSP Rating 

Scale is a commonly used assessment in PSP clinical trials; there is an increasing interest in designing combined 

4R tauopathy clinical trials involving both CBS and PSP. 

Objectives: To determine contributions of each domain of the PSP Rating Scale to overall severity and char- 

acterize the probable sequence of clinical progression of PSP as compared to CBS.  

Methods: Multicenter clinical trial and natural history study data were analyzed from 545 patients with PSP and 

49 with CBS. Proportional odds models were applied to model normalized cross-sectional PSP Rating Scale, 

estimating the probability that a patient would experience impairment in each domain using the PSP Rating    

Scale total score as the index of overall disease severity. 

Results: The earliest symptom domain to demonstrate impairment in PSP patients was most likely to be Ocular 

Motor, followed jointly by Gait/Midline and Daily Activities, then Limb Motor and Mentation, and finally 

Bulbar. For CBS, Limb Motor manifested first and ocular showed less probability of impairment throughout the 

disease spectrum. An online tool to visualize predicted disease progression was developed to predict relative 

disability on each subscale per overall disease severity. 

Conclusion: The PSP Rating Scale captures disease severity in both PSP and CBS. Modelling how domains change 

in relation to one other at varying disease severities may facilitate detection of therapeutic effects  in  future 

clinical trials. 

 
 

 

1. Introduction 

The classic form of progressive supranuclear palsy (PSP), also 

known as Richardson's syndrome (PSP-RS), is a progressive neurode- 

generative disease historically classified as an atypical parkinsonism. 

The prevalence of PSP in the general population is thought to be ap- 

proximately 1–7 persons per 100,000 [1,2]. 

Corticobasal syndrome (CBS) is an atypical parkinsonism syndrome 

now called corticobasal degeneration (CBD). Like PSP, insoluble de- 

posits in neurons and glia of CBD are composed primarily of 4R tau. 

Clinically, CBS and PSP frequently overlap, and both disorders share 

common genetic risk factors such as the H1/H1 haplotype [3]. 

Currently, no disease-modifying therapies are available for patients 

with PSP [4,5], and no clinical trials have shown efficacious treatment 

of PSP or CBS. Agents that target tau protein abnormalities are in 

human clinical trials [6]. Analytical understanding of the spectrum of 

4R tauopathy symptom decline can facilitate clinical development of 

PSP therapies and the design of combined 4R tauopathy trials enrolling 

both PSP and CBS patients. 

The PSP Rating Scale (PSPRS) is a well-validated, multi-domain 

clinical rating scale used to measure disease severity and progression in 

PSP. It was a primary outcome measure in a number of large multi- 

center clinical trials and natural history studies [7–9]. The PSPRS 

comprises a range of sub-scales that capture key clinical features of PSP, 

including ocular and limb motor function, gait abnormalities, bulbar 

impairments, and cognitive and behavioural changes. 

In this study, cross-sectional data from three clinical trials and one 

natural history study are used to model the probability that a given 

subscale (e.g. gait, ocular) score will be mildly to severely impaired 

over the range of total PSPRS scores, as a surrogate measure for time 

and disease progression. For example, if a patient has a total PSPRS 

score of 42 (moderately impaired) the analysis will show which sub- 

scale impairments are most likely to explain this score, and which 

subscales are most likely to change as (s)he progresses over time. An 

improved understanding of the PSPRS will facilitate the design and 

analysis of clinical trials aimed at slowing progression in PSP/CBS. 

The results from these analyses are presented as interactive visua- 

lizations, to demonstrate the full scope of symptom manifestations over 
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Table 1 

Baseline characteristics and baseline summary statistics for each study.  

AL-108-231: Davunetide 4RTNI: No Drug (PSP) 4RTNI: No Drug (CBS) PROSPERA: Rasagaline TAUROS: Tideglusib 

N Total (Drug:Placebo) 153:151 0:73 0:49 22
§
:22 115:31 

Age 

Mean SD 67.6 ± 6.55 70.1 ± 7.56 66.4 ± 6.76 68.3 ± 5.44 68.2 ± 7.00 

Median (Range) 68 (45–84) 70 (55–86) 66 (53–82) 69 (50–77) 68 (51–85) 

Gender 

Female, N (%) 142 (47) 40 (55) 29 (59) 23 (52) 62 (43) 

Race 

White, N (%) 266 (88) 62 (85) 40 (82) 44 (100) 140 (96) 

PSP Rating Scale Total Score 

Mean SD 39.7 ± 11.03 38.0 ± 16.44 
†
27.7 ± 12.20 *29.1 ± 6.77 38.8 ± 12.08 

Median (Range) 39 (9–77) 37 (10–86) 25 (7–63) 28 (17–39) 39 (9–67) 

MMSE Total Score 

Mean SD 26.3 ± 3.47 24.9 ± 4.90 24.1 ± 6.37 

Median (Range) 27 (15–30) 26 (1–30) 27 (5–30) 

SEADL 

Mean SD 52.2 ± 21.73 60.5 ± 25.91 59.3 ± 21.11 
†
78.4 ± 10.10 55.4 ± 21.08 

Median (Range) 50 (10–100) 70 (10–90) 60 (10–90) 80 (40–90) 50 (10–100) 

CGIds 

Mean SD 3.9 ± 0.90 4.0 ± 0.92 3.8 ± 0.73 4.2 ± 0.93 

Median (Range) 4 (2–6) 4 (2–6) 4 (3–5) 4 (2–6) 

PSP Rating Scale Bulbar 

Mean SD 2.9 ± 1.47 2.9 ± 1.70 
†
1.3 ± 1.23 2.4 ± 0.97 2.8 ± 1.57 

Median (Range) 3.0 (0–7) 3.0 (0–6) 1.0 (0–4) 2.0 (0–4) 3.0 (0–8) 

PSP Rating Scale Gait 

Mean SD 10.4 ± 3.85 10.4 ± 5.35 
†
6.7 ± 5.29 *6.7 ± 1.86 10.1 ± 4.22 

Median (Range) 10.0 (0–20) 10.0 (0–20) 6.0 (0–19) 6.5 (4–11) 10.0 (0–19) 

PSP Rating Scale History (Daily Living) 

Mean SD 8.7 ± 3.38 8.4 ± 4.15 
†
6.3 ± 3.05 *6.7 ± 2.32 8.1 ± 3.01 

Median (Range) 9.0 (0–20) 8.0 (1–20) 6.0 (1–16) 7.0 (2–11) 8.0 (1–16) 

PSP Rating Scale Limb Motor 

Mean SD 4.75 ± 2.31 5.1 ± 2.73 
†
7.9 ± 3.15 *3.0 ± 1.41 5.1 ± 2.36 

Median (Range) 4.0 (0–14) 5.0 (1–14) 7.0 (2–15) 3.0 (0–6) 5.0 (0–12) 

PSP Rating Scale Mentation 

Mean SD 3.7 ± 2.58 3.6 ± 2.45 2.9 ± 2.19 2.8 ± 1.38 3.3 ± 2.62 

Median (Range) 3.0 (0–15) 3.0 (0–13) 2.5 (0–11) 3.0 (0–5) 3.0 (0–12) 

PSP Rating Scale Ocular Motor 

Mean SD 9.4 ± 2.93 7.5 ± 3.97 
†
2.6 ± 2.72 7.5 ± 2.06 9.4  ± 3.28 

Median (Range) 10.0 (2–15) 8.0 (1–16) 2.5 (0–11) 7.0 (4–13) 10.0 (1–15) 

Abbreviations: CBS, corticobasal syndrome; CGIds, Clinical Global Impression of Disease Severity; MMSE, Mini Mental State Examination; PSP, progressive supra- 

nuclear palsy; SD, standard deviation; SEADL, Schwaab and England Activities of Daily Living. 

Significant differences between PROSPERA and all 3 other PSP studies; *p < 0.05, †p < 0.001. 

Significant differences between CBS and pooled mild-moderate PSP studies; *p < 0.05, †p < 0.001. 

Note: At time of writing, for the 4RTNI study, CGIds and SEADL baseline values are available only for 50 PSP patients (out of 73), and 30 CBS patients (out of 49). § 

Baseline data for patients on Rasagaline not available to author. 

 

increasing disease severity (measured using a variety of common rating 

scales), across a broad population of patients with PSP and CBS. This 

provides a more comprehensive picture of probable disease progression 

than static graphics or descriptions. 

2. Methods 

2.1. Data 

All analyses were conducted on previously collected clinical trial 

data from 3 completed studies and 1 ongoing study. The 3 completed 

interventional studies did not demonstrate efficacy greater than pla- 

cebo, and the drugs are no longer being developed in these indications. 

However, these studies provide a large systematic collection of data for 

this rare disease population. Baseline data for all available patients 

providing a PSP Rating Scale score were included from four sources: 

1. AL-108-231 (Clinicaltrials.gov, number NCT01110720) - A trial for 

davunetide in patients with PSP [8]; data for 304 patients were 

obtained over 52 weeks. 

2. PROSPERA (Clinicaltrials.gov, number NCT01187888) - Evaluating 

the safety, tolerability, and therapeutic effect of rasagiline on 

symptom progression in 44 patients with PSP over a year [9]. 

3. TAUROS (Clinicaltrials.gov, number NCT01049399) - Assessing the 

efficacy, safety, and tolerability of tideglusib, as potential treatment 

for PSP [7]. The 52-week study enrolled 146 PSP patients with mild- 

to-moderate disease. 

4. 4RTNI (Clinicaltrials.gov, numbers NCT01804452 and 

NCT02966145) – A 12-month natural history study to identify the 

best methods of analysis for tracking PSP and CBS over time; 73 PSP 

patients and 49 CBS patients are included. 

Studies followed approximately the same inclusion criteria, re- 

quiring a probable diagnosis of PSP, similar age ranges, and a re- 

quirement for patients to be able to walk independently or with 

minimal help. TAUROS, AL-108-231, and 4RTNI did not specify an 

inclusion range on the PSPRS, whereas PROSPERA required patients to 

have a baseline score of less than 40 as they were targeting a milder 

subset of diagnoses. 4NRTI also included CBS patients with a probable 

CBD diagnosis [10]. 

All patients provided written informed consent prior to study drug 

administration or any study procedure obtained. All study procedures 

were carried out in accordance with the Declaration of Helsinki. 

http://clinicaltrials.gov/
http://clinicaltrials.gov/
http://clinicaltrials.gov/
http://clinicaltrials.gov/
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Fig. 1. Proportional odds models - sequence of decline of PSP rating scale subscores for mild, moderate, and severe impairment as PSP rating scale total score worsens 

- 4 PSP studies combined. 

Note: Four snapshots of PSP disease progression using the online graphic; each graphic shows the percent of patients that are  contained within each category of 

domain impairment (e.g. no/mild, moderate, or severe). Abbreviation: PSP, progressive supranuclear palsy. Link to online version: https://pspmodel.shinyapps.io/ 

PSP_Progression/. 

 

2.2. PSP rating scale 

The PSP Rating Scale (PSPRS) comprises 28 items in 6 categories 

(range of score 0–100) as reflected below: History (daily activities), 

Mentation, Bulbar, Ocular Motor, Limb Motor, and Gait/Midline [11]. 

As the possible range of scores differs for each domain, they were 

normalized and expressed as a percentage of the total possible score for 

that domain. 

 
2.3. Statistical methods 

Proportional odds models (POMs) for ordered categorical data at 

baseline were used to model each PSPRS subscore, with the PSPRS 

subscores as the dependent variables and the total score as the covariate 

for all PSP patients. This method uses a logistic link function to model 

cumulative probabilities of each PSPRS subscore. Each model produced 

probabilities for each subscore level and every possible total score 

[12,13]. 

Proportional odds model curves were generated for each subscore, 

showing the probability of that impairment starting (i.e. increasing 

beyond 25% of the maximal subscore score). Non-impairment is de- 

fined as a subscore less than 25% of the maximal subscore (however, 

non-impairment on a scale can still be associated with mild signs or 

examination findings). These curves do not represent a change over 

time, but rather give a cross-sectional likelihood for the subscore at 

each level of PSPRS total score, as measured at the baseline visit. Here, 

the total PSPRS score becomes a surrogate for progressed time on the 

disease scale to identify the sequence in which abilities decline. 

Confidence intervals 95% were computed for the proportional odds 

model via a bootstrapping method with 1000 resampling iterations and 

are shown in the interactive online tool (Appendix 1). 

595 patients with PSP across the four studies combined were ana- 

lyzed, and compared to the probable disease progression for the 49 

patients with CBS. 

Bar charts were created to demonstrate the probability of no/mild, 

moderate, and severe impairment for each domain subscale. It should 

be noted the graphics represent the same cross-sectional modelling but 

the curves only show when impairment begins (i.e., when the 25% 
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Fig. 2. Proportional Odds Models – Probability of 

Start of Mild Impairment for Each PSP Rating Scale 

Domain Subscore as PSP Rating Scale Total Score 

Worsens – PSP (all 4 studies) vs CBS (4RTNI) (upper 

panel), and as CGIds and SEADL Worsen – AL-108- 

231, 4RTNI, and TAUROS Studies Combined (lower 

panel). 

Abbreviation: CBS, corticobasal syndrome; CGIds, 

Clinical Global Impression of Disease Severity; PSP, 

progressive supranuclear palsy; SEADL, Schwaab and 

England Activities of Daily Living. Dashed line re- 

presents the average score of a patient entering a 

clinical trial (Table 1); PSPRS = 38, SEADL = 55, 

CGIds = 4 for PSP patients and 28 for CBS patients. 

Note: Link to online version with 95% CIs: https:// 

pspmodel.shinyapps.io/PSP_Progression/. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3. Longitudinal model of change from baseline PSP rating scale subscores 

and total score of placebo PSP-Richardson's syndrome patients (AL-108-231 and 

4RTNI). 

Note: Link to online version with 95% CIs: https://pspmodel.shinyapps.io/PSP_ 

Progression/. 

 
threshold is breeched for each domain), whereas the interactive vi- 

sualization shows probability of being within 1 of the 3 categories of 

impairment [0–25% = no/mild (i.e. prior where start of impairment is 

defined in the POM curve), 25–50% = moderate, 50%+ = severe]. 

A slider can then be used to assess the probable progression over 

time for any given PSP total score extrapolated for the entire 0 to 100 

PSP Total Score range (interactive bar chart, Appendix 1). 

The analysis was repeated for each of the subscores on the Clinical 

Global Impression of Disease Severity (CGIds) and SEADL scales sepa- 

rately. 

 
As a complementary analysis to assess the predictive nature of the 

cross-sectional POM modelling, the observed longitudinal analysis over 

12 months was conducted using placebo PSP Richardson's Syndrome 

patient data from AL-108-231/Davunetide (0, 6, 13, 26, 39 and 52 

weeks) and 4RTNI (0, 26 and 52 weeks). Change from baseline for each 

PSPRS domain was calculated at each time point and analysed using a 

mixed-effects model repeated measures (MMRM). The mixed model 

included study and baseline as fixed effects and time point as a repeated 

effect within patient. To allow comparison across subscales the effect 

size (change over time/modelled SD) was reported. This analysis was 

not  repeated  for  CBS  patients  due  to  small  longitudinal  sample  

(n = 24 at 52 weeks). 

Statistical analyses and baseline data integration were performed 

using SAS (version 9.4, SAS Institute, Inc., Cary, NC). Further, POM 

analyses were performed using the VGAM (0.9–0) package within R 

3.3.0 [14,15]. Interactive and exploratory data visualization was per- 

formed using the Shiny package within R 3.3.0 [16]. 

 
3. Results 

As shown in Table 1, the age range and gender split were similar 

across all trials; additionally, participants were predominantly Cauca- 

sian. In the 3 studies enrolling mild to moderate PSP patients (AL-108- 

231, 4RTNI, and TAUROS), mean baseline domain subscores were 

roughly equivalent (Table 1). 

The PROSPERA trial enrolled patients with less severe PSP; the in- 

clusion criteria specified a PSPRS total score below 40. The mean PSPRS 

score in PROSPERA was lower (29.1) than in other trials (38.0–39.7). 

All PROSPERA subscores, other than Ocular Motor, were less severe 

than the subscores of PSP patients enrolled in AL-108-231, 4RTNI, or 

TAUROS. 
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The AL-108-231, 4RTNI, and TAUROS trials have similar baseline 

scores for CGlds and SEADL. 

For CBS patients (enrolled in 4RTNI only), Ocular Motor, Gait, 

History, and Bulbar domain subscores were significantly lower than for 

PSP patients enrolled in the mild-to-moderate PSP studies (4RTNI, AL- 

108-231, and TAUROS). The mean Ocular Motor subscore stands out as 

being substantially lower in patients with CBS than with PSP: 2.6 for 

CBS, compared with 7.5–9.4 for mild-to-moderate PSP. By contrast, 

Limb Motor mean subscores were significantly higher in patients with 

CBS than mild-to-moderate PSP (7.9 versus 4.7–5.1). 

For the average PSP patient (Table 1) entering a clinical trial, they 

had a > 80% chance of pre-existing impairment in the Ocular, Gait, 

Midline, and History subscores, a 50% chance of pre-existing Limb 

Motor impairment, and a < 30% chance of Mentation and/or Bulbar 

impairment (Fig. 1, bottom left panel). Even in a mild presentation 

(PSPRS total score = 25), a patient has a 78% likelihood of enrolling 

with an existing greater than mild ocular impairment, this is expected 

because the PSP enrolment criteria for all the studies required in- 

dividuals to have at least mild ocular motor impairment. 

Post-enrollment, many patients will then likely develop impairment 

in the Gait/Midline and History (daily living) domains, which continue 

to decline at a faster rate than their Ocular score. This switch from 

Ocular being the most prominent domain to Gait/Midline and History 

being the most prominent domains occurs when the average patient 

reaches a PSPRS total score of ≥25. 

Fig. 2 (top left) shows probability of decline of symptoms in a PSP 

Richardson's Syndrome population. The subscore on the left is, on 

average, the earliest to show deterioration at the lower end of PSP total 

scores observed in the study (10 out of 100). For example, the prob- 

ability of some impairment in the ocular scale is 0.39, whereas in the 

bulbar scale there is negligible probability (< 0.02) of impairment. By 

visually inspecting the curves, an order of probable progression of 

subscores can be determined. It can be observed that as the PSPRS total 

score worsens (i.e. from 10 points onwards), a patient would expect to 

see Ocular Motor impairment first, followed by impairment in Gait and 

History, then Limb Motor skills, Mentation, and finally Bulbar. 

As expected, on average a patient with mild CBS (total score < 25) 

presented with higher limb-motor impairment than a mild PSP patient, 

and showed little to no ocular impairment (Fig. 2, upper panels). Less 

than 50% of patients with severe CBS suffered bulbar impairment – 

meaning it was less prevalent on average than in severe PSP patients. 

The probability of decline within the Gait and History domains was 

similar among patients with CBS and PSP. 

Symptom domains begin to deteriorate in roughly the same order, 

regardless of whether they are measured by the PSPRS, CGIds, or 

SEADL (Fig. 2, left panels and lower right panel). However, the CGIds 

and SEADL scale show smaller changes in probability that the History, 

Gait and Ocular domains will decline as the disease progresses, com- 

pared with the PSPRS. Hence it is difficult to distinguish which of these 

subscales will be most likely to deteriorate first when measured with 

CGIds or SEADL. The PSPRS shows a more distinct differentiation in the 

probability of decline of symptoms, and a fuller representation of the 

spectrum of disease, suggesting that the PSPRS better articulates the 

range of PSP patients than the more generalized scales. 

To confirm that the predicted sequence of PSPRS subscale changes is 

reflected by the actual longitudinal data collected in these studies, we 

plotted the mean subscale changes over 1 year in PSP across all 4 stu- 

dies (Fig. 3). This MMRM longitudinal analysis showing effect sizes 

over time for PSP patients supports the cross-sectional POM analysis 

(Fig. 2). In this analysis, Ocular shows the highest signal early on but 

the strongest acceleration within a short period of time (12 months) is 

in Gait. The history domain in the 12-month longitudinal model ap- 

pears to have less importance than observed in the POM where it had 

the same gradient as gait impairment. 

4. Discussion 

Here we present a novel, interactive, online tool to model disease 

progression in PSP-Richardson's Syndrome and CBS. The interactive 

scale provided in the online appendix demonstrates the linear prob- 

ability of domain impairment across disease severity in both PSP and 

CBS indexed by PSPRS. On the interactive scale (Appendix 1), advan- 

cing the slider by 11 points on the total rating score [5–7] gives a 

prediction of how that PSP patient may deteriorate over the following 

12 months. Although gender and age are not significant covariates (i.e. 

male and female deterioration is roughly similar) individuals are still 

able to enter their own demographic characteristics, and therefore more 

accurately represent how an individual's disease may progress as well as 

enabling a more bespoke experience for the end user. This study also 

shows that the PSPRS can analytically capture decline in CBS. The 

pattern of domain impairment observed in the PSPRS is distinct from 

PSP and consistent, with the expected early limb impairment reflecting 

the apraxia and dystonia quantified in the current research criteria 

[17,22]. 

We used cross-sectional PSP Rating Scale data to model the con- 

tribution of symptom domains to overall severity in a broad 4R tauo- 

pathy population, encompassing 4 independent, multicentre cohorts of 

PSP patients and one multicentre CBS cohort. The results demonstrate a 

consistent order of probable progression of different symptoms, which 

varies depending on baseline diagnosis (CBS or PSP Richardson's) and 

the severity of the patient, but was reproducible between the different 

studies. 

Presenting features of PSP are typically behavioural changes, falls, 

ocular motor abnormalities, and Parkinsonism. With progression, there 

is gait impairment, dysarthria, dysphagia, emotional lability, and 

variable cognitive impairment. Terminally, there may be opthalmo- 

plegia, rigid paralysis, dysphagia, and anarthria. 

The PSPRS has been validated [11] in a non-interventional setting 

and has subsequently been the scale of choice when evaluating PSP 

patients in clinical trials [6–9,18–20]. Prior studies of progression of 

disease demonstrate a consistent rate of progression by PPSPRS ranging 

from 9.9 to 13.7 points per year [7–9]. Median onset of severe func- 

tional impairments in motor, speech, and gait occur between 48 and 71 

months after the initial onset of symptoms [21]. 

The results of this paper provide a quantitative approach to describe 

the pattern of domain impairment that are consistent with the clinical- 

pathological features of PSP-Richardson's, as defined by recent con- 

sensus criteria [22]. In mild disease, ocular motor and gait are the 

predominant domains affected, increasing and including  history  and  

limb at moderate stages, and all domains at late stages. The order of 

disease symptoms contributing to progression for PSP is the same, re- 

gardless of whether the SEADL, CGIds, or PSPRS were used as the 

metric of disease severity providing additional validation of the re- 

levance of the PSPRS in capturing clinically meaningful progression. 

Since PSPRS is a disease-specific scale, the pattern of domain decline is 

more precise than the generic scales. 

The variability for PSP effect size modelling is minimal, suggesting a 

good fit and reasonable predictability. However, the confidence inter- 

vals (CIs) of the curves overlap for some subscores showing there is 

variability for an individual patient's probable path of progression and 

hence this tool is best used for understanding the behaviour of PSP in 

large groups such as clinical trial populations. Interestingly, the varia- 

bility of the probability estimates varies by subscore and by severity of 

overall disease. The variability of the mean is driven by the size of the 

population at a given score. Ocular subscale shows wide variability in 

the very early stages of disease but narrows as disease progresses as 

most patients have impairments. Gait and History have wider varia- 

bility than Limb and Mentation for mildly impaired patients, but all 

show similar variability for severe impairment. Bulbar has low varia- 

bility for mild impairment but wide variability for severe impairment; 

this is as expected as very few patients with severe Bulbar impairment 
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were observed in this study. Moreover, this parallels experience from 

natural history studies of PSP that demonstrate variability of bulbar 

deficits in PSP [21]. 

4.1. Strength and potential limitations of analyses 

Using a combination of both cross-sectional and longitudinal mod- 

elling is a strength of this study. The longitudinal modelling shows the 

observed modelled progression as well as full scale of severity; it does 

not attempt to relate the total score to the subdomains. The cross-sec- 

tional modelling allows a direct assessment of the subdomains from the 

patient's total score modelled over the full disease spectrum (i.e. longer 

than observed 12 months). 

Potential limitations are: limited data at extremes of disease spec- 

trums and hence caution in interpreting potential extrapolation is re- 

quired; cut-offs of none/mild, moderate, severe are somewhat arbitrary 

and only based on an appropriate posthoc fit to the distribution of the 

observed data; given enrolment criteria some subtypes are not well 

represented, for example, the Parkinson predominant subtype, and 

early changes may be biased by those features that are most predictive 

of diagnosis and those physically able to participate in a clinical trial; 

and corticobasal syndrome subset is small compared to PSP data. 

Furthermore, symptom domains are likely to be clinicopathologically 

dependent, in this study they are treated independently; for instance, a 

limb motor deficit would likely affect gait. A future analysis could ex- 

plore these correlations. A future addition to the online tool would be to 

add further subtypes of PSP as well as increase the number of CBS 

patients. 

5. Conclusions 

This paper evaluates a large compilation of PSP Rating Scale data 

from completed or ongoing clinical studies to understand better the 

contribution of symptom domains across the range of disease severity in 

PSP, with a smaller data set of CBS for comparison. Modelling and 

understanding how specific components of disease progress in relation    

to each other may facilitate detection of  therapeutic  effects  at  each  

stage of PSP and CBS in future clinical trials and may inform clinical  

trial design with more clinically meaningful outcomes. Moreover, these 

data support the feasibility of combined 4RT clinical trials, potentially 

enrolling both CBS and PSP-RS patients. Consistency of probable dis- 

ease progression between generic scales (SEADL and CGIds) and the 

disease-specific PSPRS helped validate the findings. 
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