
RESEARCH  AND  PRACTICE  IN  ALZHEIMERÕS  DISEASE  VOL  12  ©

25

MEASURING COGNITIVE CHANGE 
IN ALZHEIMER’S DISEASE CLINICAL DRUG

TRIALS 

J.E. HARRISON

16 Haygrove Close, Warminster Wiltshire BA12 8SL, United Kingdom, e-mail: john@ceepcee.com

Abstract: In the following paper the cognitive measures used in clinical trials of
drugs for AlzheimerÕs disease are reviewed. The potential benefits of employing
innovative tests that map cognitive domains poorly indexed by traditional measures
such as the ADAS-cog are considered. Finally, issues pertaining to the cognitive
breadth of any proposed new instrument are discussed, as well as the clinical
relevance of cognitive change.

Clinical drug trials of putative remedies for A lzheimerÕs disease (AD)
have t rad i t i onal l y  sought  to capture drug benef i ts using composi te
instruments such as the ADAS-cog [1]. The near universal inclusion of this
instrument appears to be due to its adoption in early AD clinical drug trials
(CDTs), though i t  i s agreed general ly that the A DA S is an imperfect
instrument and remains so despite efforts to correct its deficiencies. A full
critique of the ADAS-cog is beyond the scope of this paper. However, for
the purposes of this review it is useful to highlight that the ADAS-cog lacks
appropriate measures of key cognitive skil ls and in particular attention,
working memory and executive function. This is by no means a criticism of
the original authors of the ADAS-cog. A t the time of its introduction the
importance of these functions and their susceptibi l i ty to decline in even
early cases of AD were not well recognized. Some of the original authors
have sought to improve the ADAS-cog by adding measures of attention and
executive function (e.g. digit cancellation and maze tests, [2]). Experience
suggests that many of these recommendations have not been embraced
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fully by the drug development community.
If one accepts the premise that the ADAS-cog may not represent the best

index of drug efficacy, this begs the question of how best to test the effect of
l icensed and novel  drugs. I r respective of  the indicat ion, measures of
cognition should meet the following three prime requirements:
1) The instrument should possess favourable psychometric properties
2) It should be capable of detecting changes in cognition
3) Changes in cognition should be capable of indexing functional status

Selecting tests for neurodegenerative disorders such as AD requires that
we also adopt tests sensitive to the stage of the disorder and that we ensure
the chosen combination of tests does not exhaust the patient. The necessary
psychometric provisions for an objective measure of cognitive function were
outlined in Ferris et al.Õs [3] valuable paper on this topic. There is very little
to add to this important contr ibution, though later in this paper some
recommendations regarding acceptable parameters for test characteristics
such as reliability are offered.

H istorical ly the measures employed in CDTs have sought to capture
performance in a number of cognitive domains. The first column of Table 1
lists the areas of cognition compromised in patients w ith AD. Column 2
maps A DA S-cog subtests to these domai ns and  col umn 3 l i sts the
requirements for cognitive assessment specified by the CPMP in 1997 [4].
Comparison of columns 1, 2 &  3 reveals that, (i) the ADAS-cog does not
meet the current guideline requirements and, (ii), that the current guidelines
do not speci fy the assessment of ei ther w orking memory or executive
function. In fairness the guidelines are now a decade old and are currently
under revision [5]. Given that both working memory and executive function
are recognised as central impairments in AD, it is to be hoped that future
guidelines will include a clear requirement to assess these important areas
of cognition.

The lack of attentional, working memory and executive function tests in
the ADAScog has prompted an increasing number of drug development
companies to supplement the ADAS-cog w ith additional measures. One
recent example of this approach was the inclusion of a neuropsychological
test battery (NTB) in the Elan/Wyeth AN1792-201 study [6, 7]. Use of this
measure, comprised of six well-known cognitive tests, yielded significant
benefits of treatment not captured by the ADAS-cog. These encouraging
results have prompted other sponsors to adopt versions of the NTB into
their own trials.

Recently a number of sponsors have sought to replace the ADAS-cog with
assessments based on the NTB. A challenge in achieving this has been the
NTBÕs original focus on memory and executive function. Clearly elements of
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the NTB (see Table 1) necessarily index cognitive skil ls such as language
production and comprehension, planning, reasoning and other faculties. In
order to obtain further measures of these functions, several sponsors have
augmented the NTB with additional tests, a number of which are listed in
column 5 of Table 1.

In selecting measures to either augment or replace the ADAS-cog the drug
development community have typically borrowed tests from clinical and
experimental psychology. Ultimately it seems probable that we are likely to
be best served by cognitive tests developed specifically to characterize the
kind of change measurement with which we are most concerned. Many of
the available computerized testing systems feature tasks designed for this
purpose, though for the most part their use has been limited to early phase
clinical development [7, 8]. However, a w il l ingness to use computerized
assessments in confirmatory trials is evident from recently published studies
of ParkinsonÕs disease dementia [9] and, potential ly, future studies of
schizophrenia employing the MATRICS battery [10]. Ultimately the utility
of the measures we employ must be judged according to their capacity to
measure the cogni t i ve constructs compromised in the d isease under
investigation. Pre-selecting specific tests seems an unnecessary limitation on
the measures that could be used, and w orse, may ser iously l imi t  the
opportunities to employ new and potentially better measures.

In terms of objective cognitive test selection, the previously mentioned
Ferr is paper  represents excel lent guidance. The authors stressed the
impor tance of  good rel i abi l i t y , though d id  not  speci fy  a minimum
ÔacceptableÕ level for either internal consistency or test-retest rel iabi l i ty.
Kline [11] has suggested that test-retest reliability (TRR) should be >0.7 and
internal consistency be in the range of 0.75 to 0.9. In this context it is worth
mentioning that the NTB has recorded TRR levels of 0.92 and exhibited
desirable levels of internal consistency (CronbachÕs alpha = 0.84) [7].

The measures of  cogni t ion used in CDTs are typical ly  ÔlaboratoryÕ
measures of cognitive ski l ls and rarely exhibi t what Neisser [12] cal led
ÔecologicalÕ validity, in that the tasks we employ do not tend to resemble the
activities in which we engage in daily life. However, the use of laboratory
cognitive tasks should not preclude their use as proxy measures of daily
functional activities. In order to interpret the clinical relevance of cognitive
preservat i on or  enhancement  w e need  to establ i sh an appropr i ate
benchmark of cognitive change and having established this indicator, to link
this to rates of change captured by our chosen measures. Traditionally we
hav e adopted  as our  benchmark  of  cl i n i cal l y  r el ev ant  cogni t i v e
preservation/ enhancement a 4-point ADAS-cog separation between the
treated pat ients in a CDT w hen compared to those on placebo. This
benchmark has evolved as a consequence of licensing approval issued by
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regulators for drugs such as cholinesterase inhibitors. However, there are
alternative methods of determining an appropriate benchmark of clinically
relevant drug effects. In the next section two approaches are discussed, one
based on cliniciansÕ judgements regarding clinical relevance and the other
based on the magnitude of statistical effects.

A principled way of determining a benchmark for what has been termed
a clinically importance difference (CID) is to ask experienced clinicians. This
approach was adopted by Burback et al . [13] who sought to determine
whether a consensus CID value could be established with reference to score
change on the MMSE [14]. Burback et al.Õs study, participated in by 161
Ger iatr i cians and N eurologists, revealed that  more than 95% of  the
responses received specified a CID value of between 2 and 5 inclusive with
a mean CID value of 3.72.

Statistics can also provide helpful indicators based on effect size levels
deemed to reflect cl inical significance. This approach [15] proposes that
effect sizes are graded such that less than 0.2 can be regarded as trivial but
that greater than 0.2 reflects a ÔsmallÕ effect, >0.50 a ÔmediumÕ effect and
>0.8 a ÔlargeÕ effect. Authors such as Wolf [16] have suggested that effect
sizes >0.75 tend to have practical and clinical relevance. Instruments such as
the NTB, that correlate well with cognitive change on the MMSE, have the
potential  to capture cl inical ly relevant preservation or improvement in
cognition. It seems l ikely that the opportunities to establ ish a cl inical ly
relevant effect w ill be enhanced by the employment of executive function
tasks that are known to correlate well with activities of daily living.

The judicious employment of psychometrically robust and drug sensitive
cognitive measures has the potential to address issues of both drug safety
and efficacy. Preserving the best aspects of traditional tests in combination
with the advantages of innovative measures will enable us to enhance the
quality of the trials we conduct and allow us to better capture the clinical
relevance of the results we obtain.
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