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Editorial

What constitutes meaningful benefit as 
measured by commonly used clinical 
trial instruments and who determines 

“meaningfulness”?  These are key questions of 
importance to sponsors of drug development programs, 
trial participants and their care partners, regulators, and 
payers (1).   

Determination of mean differences in change from 
baseline in the treatment group compared to the 
placebo group is the gold standard for determining 
efficacy of an agent in a clinical trial. This approach 
provides a summary measure of what happened across 
all patients in the trial but does not afford insight into 
the number (percent) of patients on active treatment 
who responded to the intervention by exhibiting a 
delay in decline. Analytic approaches that provide this 
within-patient information are needed.  Lansdall and 
colleagues (2) performed an analysis of the data from 
the Alzheimer ’s Disease Cooperative Study (ADCS) 
clinical trial evaluating the effects of vitamin E or 
donepezil compared to placebo on progression from 
mild cognitive impairment (MCI) to Alzheimer’s disease 
(AD) dementia. Using best practices as defined by the 
Food and Drug administration (FDA) they developed 
an anchor-driven approach to determine what changes 
on target instruments corresponded to mild or moderate 
worsening as determined by clinicians using global rating 
scales (3). Two anchors were used in the assessment; the 
retrospectively applied MCI-Clinical Global Impression 
of Change (MCI-CGIC) and the prospectively derived 
Global Deterioration Scale (GDS). The target measures 
whose range of change corresponding to one- and two-
point progressions on the seven-point scales of each of 
the anchor assessments included the Clinical Dementia 
Rating - Sum of Boxes (CDR-SB), Alzheimer’s Disease 
Assessment Scale - cognitive subscale (ADAS-cog), and 
Mini-Mental State Examination (MMSE).  These scales 
are commonly used in clinical trials and are familiar to 
trialists and clinicians.  

Using this anchor-driven approach, minimal decline 
on the MCI-CGIC corresponded to a 0.50-to-0.64-point 
worsening, and moderate decline corresponded to a 
2.00-to-2.35-point worsening. On the GDS, a one-point 
decline (minimal) corresponded to a 1.00-to-1.08-point 

worsening on the CDR-SB and a two-point (moderate) 
decline corresponded to a 2.75-to-3.39-point change.  
Minimal decline on the MCI-CGIC corresponded to a 
two-point change on the ADAS-cog 13, and moderate 
decline corresponded to a 4-to-5-point change on 
the ADAS-cog 13.  The MMSE was more difficult to 
interpret in this dataset and 36-month data were used 
rather than 12-month data. Minimal worsening on the 
GDS corresponded to a 2-to-3-point MMSE decline over 
36 months and moderate worsening corresponded to a 
decline of 6 to 7 points.

These data will be very helpful in terms of interpreting 
the outcomes of clinical trials. The percent of patients 
who had mild or moderate worsening on placebo 
compared to active treatment (responders are those that 
do not progress) as determined by the ranges established 
for the CDR-SB and ADAS-cog will inform patient 
and care partner discussions regarding the likelihood 
and magnitude of benefit associated with one year of 
treatment.  These thresholds could be used in time-
to-event analyses to assess delay in reaching mild or 
moderate levels of decline with treatment.  Drug-placebo 
differences are expected to increase over time in patients 
receiving disease modifying therapies and analyzing 
observed data or modeling the expected longitudinal 
within-patient differences will further inform patient and 
care partner discussions (1).

In current trials, anti-amyloid monoclonal antibodies 
that are associated with marked plaque reduction on 
amyloid positron emission tomography reduce the rate 
of disease progression as measured on the CDR-SB by 
approximately 30%. Translating this information into 
more patient-relevant outcomes will help clinicians, 
patients, and care partners understand the meaning of 
this effect. Performing the analyses of the type explored 
by Lansdall et al will be an important step towards 
facilitating understanding of within-patient treatment 
effects.

Several limitations of this study may affect the analysis 
and interpretations. All trial patients were included in the 
analyses including those in the donepezil and vitamin E 
treatment arms. In the original trial, patients on donepezil 
were observed to progress more slowly in the first 12 
months of this trial --- the data set from which most of the 
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conclusions were derived (4). The trial had an unusually 
high attrition rate of 40% over the three-year period and 
this may have compromised some of the conclusions 
that can be drawn from outcome measures.  The study 
was conducted prior to the routine use of biological 
confirmation of the diagnosis of AD, and it is likely 
that non-AD patients were included in the trial. This is 
reflected in the lower percentage of apolipoprotein E e-4 
gene carriers included in the study --- 55% in this early 
ADCS trial compared to the 65-70% in a contemporary 
biologically confirmed population (5). Only patients with 
MCI were included in the trial and this population may 
progress more slowly than the MCI/mild AD dementia 
populations included in many current early AD trials. 
These trial design features and analytic choices may have 
resulted in analyzing a population whose progression 
differs from that of populations included in current trials.  
The MCI-CGIC and GDS are clinician rated scales. The 
relationship of the change thresholds developed in this 
analysis to meaningful benefit as seen by patients and 
their care partners warrants study.  Conducting analyses 
of the type done by Lansdall and colleagues on other trial 
sets --- particularly those derived from trials including 
early AD populations with biological confirmation --- will 
be informative and will extend our ability to apply this 
approach to emerging trial data.  

This analysis adds to our ability to interpret the disease 
course changes observed in treatment arms of clinical 
trial populations. Responder analyses of this type will not 
influence conclusions drawn from the primary outcome 
measures regarding the treatment efficacy in the overall 
population. This approach provides insight into how to 

evaluate treatment benefits expected by patients in trials 
of disease modifying agents. Clinical trial sponsors are 
encouraged to perform analyses of the type presented in 
the Lansdall et al paper. 
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