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Summary
HD has a range of symptom domains that affect day-to-day life, including movement, cognitive 
function, behaviour and functional capacity. Existing assessment scales used in HD clinical 
studies typically measure one symptom domain. The cUHDRS scoring system combines existing 
measurement scales to holistically measure patient experience. Using registry data, this study 
found that using cUHDRS in clinical studies is a reliable way to measure meaningful changes in 
disease progression and the potential effects of investigational drugs.

Conclusions
•  The cUHDRS is valid, reliable and able to detect change in patients matching the intended 

clinical trial population for Roche’s Phase 3 clinical study in manifest HD.
•  Analyses anchored against CGI-S and IS support that a decline on the cUHDRS of 1.2 points 

is clinically meaningful, and that the cUHDRS tracks function decline.
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Methods

Study Design/Population
•  To assess the reliability, validity, and ability to detect change of the cUHDRS, data from 

ENROLL-HD (‘trial-like’: manifest HD, 25–65 years, IS ≥70, CAP ≥400) were used (except 
‘association with function’, where all manifest HD patients were included).

•  To estimate meaningful within-patient cUHDRS score change, data from ENROLL-HD 
(population as above) and data from REGISTRY (manifest HD, 25–65 years, TFC 5–13,  
CAP ≥400) were used.

Measures
• The cUHDRS is scored using the following formula:
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•  The population reference means and standard deviations were calculated using baseline  
ENROLL-HD data for those patients Stage 1–3 (TFC 5–13;) and aged 20+ years.

Table 1: Measures used in present study

Measures

Function/Independence Motor Function Cognitive Function Apathy Global Severity

TFC IS FA TMS SDMT SWR PBA-s CGI-S

Analysis
Descriptive statistics
•  Baseline descriptive statistics were reported for age and gender, for the ‘trial-like’  

ENROLL-HD population.
Test-retest reliability
•  ICCs were calculated, comparing cUHDRS scores at baseline and Month 12, in a subset of 

patients with no change in IS score at Month 12.
•  An ICC ≥0.7 is considered acceptable.1

Convergent validity
•  Spearman rank order correlation coefficients were calculated between the cUHDRS and the 

following measures at baseline: FA, IS, PBA-s: Apathy.
•  Stronger correlations were expected with FA and IS than PBA-s: Apathy.
Known-groups validity
•  ANCOVA was conducted at baseline, controlling for age and gender, for the following groups  

(≥median score vs <median score): FA, IS.
•  Significant differences provide evidence of known-groups validity.

Results
Sociodemographic Descriptive Statistics
• N=2431. Mean age was 49.4 years (SD=9.6), and 51% were male.

Test-Retest Reliability
• ICC=0.92; demonstrating excellent test-retest reliability.

Convergent Validity
• FA: rho=0.75; IS: rho=0.69; PBA-s Apathy: -0.21
•  Logical pattern and magnitude was observed, providing supportive evidence of convergent 

validity.

Known-Groups Validity
•  Patients ≥median on FA and IS (i.e. less impacted) had significantly higher cUHDRS scores  

(i.e. less impacted) than those <median (both analyses: P<0.001), providing strong evidence 
of known-groups validity.

Ability to Detect Change
•  Significant differences were identified (P<0.001), providing excellent evidence of the ability of 

the cUHDRS to detect change (Table 2).

Table 2: Ability of the cUHDRS to detect change (Baseline to 24 months; IS and FA as anchors)

Anchor (progressor)
Progressor Non-progressor LS Mean Difference

N
LS Mean 
Change

N
LS Mean 
Change

IS (≥10-pt decline) 139 -1.76 309 -0.88 0.9 (P<0.001)

FA (≥3-pt decline) 126 -1.44 311 -0.02 1.4 (P<0.001)

Association with function
•  Figure 1 shows that as the cUHDRS score declines (from decile Q10–Q1), the proportion of 

patients achieving each item on the FA also declines, demonstrating an association between 
cUHDRS score and functional ability.

Figure 1: Proportion of patients achieving each FA item by cUHDRS decile

Meaningful within-patient change
• Anchor-based estimates were 1.22 (CGI-S) and 1.14 (IS); SEM=0.80.
•  Based on these values, a decline of 1.2 points is recommended as an estimate of meaningful 

within-patient decline for use in a responder analysis endpoint in clinical trials in patients with 
manifest HD.

Ability to detect change
•  Non-progressors’ and progressors’ LS mean change scores were compared (from baseline  

to 24 months) using ANCOVA, controlling for age, gender and baseline score.
•  Non-progressors defined as improvement, no change, or <10-point decline (IS) or <3-point 

decline (FA). Progressors defined as ≥10-point decline (IS) or ≥3-point worsening (FA).
•  Significant differences provide evidence of ability to detect change.

Association with Function
•  Patients were split into deciles based on cUHDRS score. For each decile, the proportion of 

patients achieving each item on the FA was reported.

Estimation of Meaningful Within-Patient Change
Anchor based
•  Linear regression models were calculated for change from baseline to 12 months with the 

cUHDRS change score as the dependent variable, and either IS change score (ENROLL-HD) 
or the CGI-S (REGISTRY) as an independent variable.

•  The cUHDRS score change associated with a one category worsening on the CGI-S, and a 
10-point worsening on the IS were considered to reflect a meaningful within-patient worsening.

Distribution based
•  The Standard Error of Measurement (SD*sqrt[1-reliability]) was calculated for the cUHDRS, 

using baseline standard deviation (ENROLL-HD) and the test-retest reliability coefficient.


