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AIM
To assess reasons that prevent Alzheimer’s disease (AD) patients from
being included in clinical trials.

METHODS
In 2009, we reviewed the Lille Memory Clinic’s case database to identify
patients suitable for inclusion in four AD clinical trials. An initial
selection was made on the basis of four criteria: (i) a diagnosis of AD
(with or without white matter lesions [WML]), (ii) age, (iii) mini mental
state examination (MMSE) score and (iv) symptomatic treatment of AD
(cholinesterase inhibitors/memantine). Next, data on patients fulfilling
these criteria were reviewed against all the inclusion/exclusion criteria
for four clinical trials performed in 2009 at the Memory Clinic. Reasons
for non-inclusion were analyzed.

RESULTS
Two hundred and five patients were selected according to the four
initial criteria. Reasons for subsequently not including some of patients
in clinical trials were abnormalities on MRI (56.9%, 88.9% of which were
WML), unauthorized medication (37.3%), the lack of a study
partner/informant (37.1%), the presence of a non-authorized disease
(24.4%), contraindication to MRI (9%), a change in diagnosis over time
(3.9%), visual/auditory impairments (2.9%), alcohol abuse (2%) and an
insufficient educational level (1%).

CONCLUSION
A high proportion of AD patients presented with vascular
abnormalities on MRI. This was not unexpected, since the patients were
selected from the database and, as shown in epidemiologic studies,
cerebrovascular diseases are frequently associated with AD. The
presence of a study partner is essential for enabling a patient to
participate in clinical trials because of the need to record reliably
primary and secondary outcomes.

WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT
• Alzheimer’s disease (AD) is the most

common progressive neurodegenerative
disorder and a leading cause of dementia in
the elderly. There is an urgent need to
develop new AD therapies, because
cholinesterase inhibitors and memantine
offer modest symptomatic benefit. However,
AD clinical trials face a lot of challenges in
the recruitment of subjects.

WHAT THIS STUDY ADDS
• No study has evaluated the main medical

and non-medical factors that explain the
non-inclusion of AD patients in clinical trials.
Many barriers to participation in AD clinical
trial are not modifiable, particularly the lack
of a study partner. However, when designing
large studies in AD, the main factors capable
of increasing the number of inclusions are:
(i) the presence of white matter lesions on
MRI and (ii) add-on symptomatic treatment
with a cholinesterase inhibitor and/or
memantine.

British Journal of Clinical
Pharmacology

DOI:10.1111/j.1365-2125.2012.04423.x

Br J Clin Pharmacol / 75:4 / 1089–1097 / 1089© 2012 The Authors
British Journal of Clinical Pharmacology © 2012 The British Pharmacological Society



Introduction

Over 24 million people worldwide suffer from dementia
[1].Alzheimer’s disease (AD) is the leading cause of demen-
tia and accounts for two thirds of all cases of this condition
[1]. Indeed, the prevalence of AD increases with age and
reaches between 24% and 33% in populations over the
age of 85 years [1]. Cholinesterase inhibitors (ChEI) and
memantine offer modest symptomatic benefit but, as yet,
no clear evidence of a disease-modifying effect. Hence,
there is an urgent need to develop new AD therapies. Ran-
domized, double-blind, placebo-controlled clinical trials
(RCTs) are essential for establishing the efficacy of medica-
tions intended to improve cognition and function in AD
patients. However, RCTs in AD are challenging because of
the nature of the illness and that of the patient population.
Twelve key difficulties in recruiting subjects for RCTs in AD
are underlined [2]: potential risks of intervention, uncer-
tainty of benefits of intervention, protocol restrictions
(including inclusion and exclusion criteria), comorbid con-
ditions, subjects′ background, the need for caregiver par-
ticipation, transportation problems, concern over study
drug adverse effects, lengthy duration of trial, cynicism
among minority groups, media influence and lack of
awareness of clinical trials.

‘Comorbid conditions’ is a particularly important
exclusion factor because AD patients are mostly over the
age of 65 years. This implies a busier medical history,
more associated diseases, vascular risk factors, medication
use, etc. Moreover, participation in RCTs in AD requires
commitment from both the patient and a well-informed
study partner who often lives with the patient. This
person must accompany the patient to the different
study visits and may be required to fill out questionnaires
or ensure that the study drug has been taken, which
can constitute a burden on the caregiver. Hence, many
factors act as barriers to patient inclusion in RCTs in
AD.

Although the general public is increasingly aware of AD
and its consequences, few patients may be qualified to
participate in RCTs. Most studies of RCT participation have
analyzed the socioeconomic and personal reasons why
patients participate in RCTs [3, 4]. Some researchers have
suggested new RCT designs and assessed the latter’s effi-
cacy in increasing participation by AD patients and their
caregivers. The most attractive design (permitting partici-
pation of 60% of patients and caregivers) combined home
visits, a low risk protocol and a 2:1 active: placebo randomi-
zation plan [5].

However, to the best of our knowledge, no-one has
evaluated the main medical and non-medical factors that
explain the non-inclusion of AD patients in RCTs.

Our university hospital’s Memory Clinic has been per-
forming RCTs in the field of AD for over 30 years, with an
average of nine RCTs on-going at any one time and 19 new
patients included per year. However, we had never previ-

ously assessed the trial inclusion rate for AD patients con-
sulting at the Lille Memory Clinic.

Hence, the study’s objective was to establish why a pro-
portion of our AD patients were not participating in RCTs
during 2009.

Methods

Patients
Patients were selected from the case file database at Lille
University Hospital’s Memory Clinic in northern France.
Since 1991, all patients (regardless of their initial diagnosis)
referred to either of the Clinic’s two sites (Lille and Bailleul)
have been collated in a computer database (4D software,
4D SAS, Clichy-la-Garenne, France). The database has been
declared to the Commission Nationale de l’Informatique et
des Libertés (CNIL, the French National Data Protection
Commission). This standardized database contains demo-
graphic and medical data, including age, clinical diagnoses
(according to the International Classification of Disease),
year of disease onset, mini mental state examination
(MMSE) score, changes over time, medications (antithrom-
botics, antihypertensive drugs, antidiabetic drugs, ChEIs,
memantine, medication for mood or anxiety disorders,
antipsychotics, epilepsy medicines, etc.), associated disor-
ders (epilepsy, alcohol consumption, cardiovascular or psy-
chiatric diseases, etc.), family history and stated willingness
to participate in RCTs or not.

Clinical trials
Four on-going RCTs in AD at Lille Memory Clinic were
selected for this study. All were actively recruiting during
2009 but had not necessarily started recruiting in that year.
They were chosen from among the seven RCTs in AD being
run in 2009. Two were not chosen because they were trial
extensions and one had been terminated prematurely.

For reasons of confidentiality, the four RCTs studied
here will be referred to as trials A, B, C and D. All were
multicentre, double-blind, placebo-controlled, parallel-
group, randomized studies evaluating the efficacy, safety
and tolerability of various medications in AD. RCTs A and D
were phase III studies and RCTs B and C were phase II
studies. Our Memory Clinic’s inclusion targets were 10
patients for RCT A (over a 24 month period), 10 for RCT B
(over a 30 month period), 4 to 5 for RCT C (over a 14 month
period) and 10 for RCT D (over a 12 month period). Hence,
a total of 35 patients should have been included over a 30
month period.

All four trials had very similar main inclusion criteria (a
diagnosis of probable AD according to the NINCDS-
ADRDA criteria [6], age range, MMSE score, a modified
Hachinski ischaemic scale (mHIS) score � 4 [7] and the
presence of study partner), as reported in Table 1. The
study start-ups were supposed to be staggered but our
centre was activated late in two cases. RCTs A and B did not
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prohibit the use of ChEIs or memantine. RCT C prohibited
these medications and RCT D authorized donepezil only.

Selection of patients for clinical trials
The database was reviewed in order to select patients suit-
able for inclusion in RCTs in AD. In 2009, 2339 patients with
a diagnosis of neurodegenerative or vascular dementia or
mild cognitive impairment were in the active case file. Of
these, we assessed the 1833 patients who had consulted at
the Lille site (at which RCTs are performed) rather than the
Bailleul site.

By applying the 4D database management software, an
initial selection from among these 1833 patients was made
on the basis of four criteria: (i) a diagnosis of probable AD
according to the NINCDS-ADRDA criteria (with or without
white matter lesions [WML]), (ii) age, (iii) MMSE score and
(iv) current symptomatic treatment of AD (ChEIs and/or
memantine). A diagnosis of AD and concomitant cerebrov-
ascular disease (i.e. ‘mixed dementia’) was a non-inclusion
criterion.

Patients in this initial selection could then be selected
for one or more RCTs.Their data were reviewed (by ARS and
LB) with respect to all the inclusion and exclusion criteria
for RCTs A to D. By definition, inclusion criteria are used to
define the population (in terms of age, gender, pathology,
severity. . .) and exclusion or non-inclusion criteria are used
to eliminate patients with a particular risk (including asso-
ciated disorder, associated treatment . . .) or for regulatory
reason. Both the presence of inclusion criteria and absence
of exclusion criteria are necessary to include patients.

Medical data were obtained from the patients′ medical
records and included history, past and current treatments,
life habits, clinical diagnosis, magnetic resonance imaging
(MRI) results, cerebrospinal fluid assay results, etc. In this
second selection, only medical data reported before the
end of 2009 were considered. The various reasons for non-
inclusion (including inclusion and exclusion criteria) in a
RCT were reported. These included: (1) prior or current
neurological or central nervous system disorders, (2) psy-
chiatric disorder (including a history of schizophrenia,
schizoaffective disorder, bipolar disorder, major depression
or any other psychiatric condition which could have sig-

nificantly interfered with the subject’s cooperative partici-
pation), (3) abnormalities on MRI (WML, territorial or
lacunar infarcts, cerebral lesions, etc.), (4) contraindication
to MRI, (5) the presence of associated disorders (cardiovas-
cular disease, infections, immune, metabolic or endocrine
disorders, a history of cancer, etc.), (6) use of prohibited
medication, (7) the lack of a study partner, (8) an insuffi-
cient educational level, (9) insufficient visual or auditory
acuity for performing cognitive tests, (10) residence in an
institution, (11) alcohol abuse and (12) biological abnor-
mality (for creatinine clearance, liver enzymes, folic acid or
B12 concentrations, etc.). A change in diagnosis (if any) was
also reported. When noted in the medical file, willingness
to participate in RCTs was recorded. The number of
patients finally included in each trial A to D was reported.

Statistical analysis
Qualitative data were expressed as percentages. Percent-
ages were calculated from patients selected by the first
selection. The exact 95% confidence interval was com-
puted using the Clopper-Pearson method. All statistical
analyses were performed with SAS software (version 9.2,
SAS Institute Inc., Cary, NC, USA).

Results

Of the 1833 patients in the database, 205 met the four
main criteria for the four RCTs (Figure 1). The mean � SD
age was 76.3 � 8.7 (range 50–91) years. The number of
patients from the first selection then selected for each RCT
is summarized in Figure 1. Patients were potentially eligi-
ble for several RCTs.Permission to take ChEIs or memantine
in the RCT increased the number of patients fulfilling the
four main criteria (Figure 1).

The reasons that prevented the inclusion of AD
patients in RCTs are detailed in Table 2 and Figure 2. Fre-
quencies were calculated relative to the number of
patients in the initial selection (n = 205).

The various non-authorized medications are reported
in Table 3.The various medical disorders excluding patients
from RCTs are reported in Table 4. We further analyzed the
types of MRI abnormality reported for RCT A (Table 5).

Table 1
The main inclusion criteria for the four clinical trials

Clinical trial A Clinical trial B Clinical trial C Clinical trial D

Diagnosis Probable AD Probable AD Probable AD Probable AD
Age range (years) 50–80 50–85 55–85 �50

MMSE score 16–26 16–26 15–26 12–24
mHIS score �4 �4 �4 �4

Study partner Yes Yes Yes Yes
Cholinesterase inhibitor or memantine authorized Yes Yes No Only donepezil

MMSE, mini mental state examination; mHIS, modified Hachinski ischaemic scale.

Alzheimer’s disease and clinical trials
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In terms of their willingness to participate in RCTs,
58 of the 205 patients (28.3%) wished to participate
and 10 (4.9%) refused. Hence, of the patients who
expressed an opinion, 85.3% were willing to participate
and 14.7% declined. Data were missing for the other 137
patients.

In terms of the patients who actually participated in
RCTs A to D in 2009, seven (3.5%) of the 202 patients ful-
filling the four main criteria for trial A were finally included.
The equivalent values were four (2%) of the 188 patients
fulfilling the four main criteria for trial B, four (15.4%) of the
26 patients fulfilling the four main criteria for the RCT C and
one (2.4%) of the 42 patients fulfilling the four main criteria
for the RCT D. The mean age of patients included in RCTs

was 65.5 � 7.6 (range 56–78) years. Two patients had
already been included in other RCTs.

Discussion

To the best of our knowledge, this is the first study to have
reviewed systematically the reasons for RCT non-inclusion
of AD patients attending a research active university hos-
pital memory clinic.

The main reasons for not including patients in RCTs
(other than refusal which was not frequent) were: (i) abnor-
malities on MRI (56.9%), most of which were vascular
abnormalities and WMLs, (ii) non-authorized medications

Database Memory Clinic
Lille/Bailleul (2009): n=2339

(neurodegenerative dementia,
VaD, MCI)

Lille Memory Clinic: n=1833

MCI: n=658
VaD: n=133
FTD: n=98
DLB: n=127
AD with other
neurodegenerative
disease associated:
n=29
Other: n=76

AD (possible or
probable) ±
lacunes or VaD: 
n=204

MMSE<12: n=151
MMSE>26: n=29
Without MMSE
available:  n=12

AD (possible or probable) ±
WML, lacunes, VaD: n=712

Probable AD ± WML: n=508

Age ≥50 years: n=491

16 patients finally included in the
four clinical trials

Death: n=16
age<50 years: n=1

12 ≥MMSE≤26: n=299

n=202 n=188

n=205

n=26 n=42

Clinical trial A
Age: 20–88 years
MMSE: 16–26
ChEI or memantine
authorized: all

Clinical trial B
Age: 50–85 years
MMSE: 16–26
ChEI or memantine
authorized: all

Clinical trial C
Age: 50–85 years
MMSE: 15–26
ChEI or memantine
authorized: none

Clinical trial D
Age: ≥ 50 years
MMSE: 12–24
ChEI or memantine
authorized: only
donepezil

Figure 1
Patient selection flow chart. Dg. diagnosis; AD, Alzheimer’s disease; ChEI, cholinesterase inhibitor; FTD, frontotemporal dementia; DLB, dementia with Lewy
body; MCI, mild cognitive impairment; MMSE, mini mental state examination; VaD, vascular dementia; WML, white matter lesions
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(37.3%) and (iii) the lack of a reliable study partner (37.1%).
Furthermore, the prohibition of add-on therapy with
symptomatic drugs (i.e. ChEIs and memantine) reduced
the number of patients eligible for RCTs.

A high proportion of AD patients presented with vas-
cular abnormalities on MRI; the most common abnormali-
ties were WMLs, followed by lacunar infarcts and territorial
infarcts. This result was not unexpected, given our selec-
tion of patients from the database. We chose to select
patients with a diagnosis of AD, regardless of the presence
or absence of WMLs. Firstly, this choice is justified by the
fact that the WMLs seen on MRI were sometimes very mild
(and thus would not constitute a non-inclusion criterion
for all RCTs) but were nevertheless noted in the database.
However, since a diagnosis of mixed dementia was prohib-
ited, many patients (n = 204) were excluded for this reason.
Secondly, many observational epidemiological studies
have highlighted the frequent association between cer-
ebrovascular pathology and AD. Vascular risk factors are
also reportedly risk factors for AD [8–10]. Most RCTs in AD
reduce the likelihood of inclusion of patients with signifi-
cant cerebrovascular disease by using the mHIS score [10].
They sometimes use the Fazekas or Wahlund scales to
score WMLs, although this was not the case for the trials in
our study [11, 12]. These precautions are supposed to limit
the risk of observing a drug’s confounding effect on vas-
cular lesions rather than on AD itself, and vascular lesions
were associated with adverse effects in some AD immuno-
therapy trials [13]. Disqualifying many potential subjects
from participation in RCTs could threaten the validity and
extrapolation of trial results, due to the frequent associa-
tion between AD and vascular lesions. Nevertheless, the
guidance from EMA recommends starting development in
‘pure’disease forms (e.g. AD without vascular changes) and
thereafter extending the scope of development to the
‘mixed’ forms. However, it recognizes that the combination

between neurodegenerative disease and vascular changes
is very frequent [14]. The guidance from Food and Drug
Administration (FDA) for phase III studies does not
mention cerebrovascular lesions. It recommends that ‘the
spectrum of other conditions processes or disease (e.g.
inflammation, neoplasm, infection, trauma) that may con-
found interpretation of the results for the disease or con-
dition of interest also should be appropriately represented,
[15]. It should be also noted that our study methodology
may have overestimated the prevalence of patients with
significant WMLs since we adopted the interpretation
available in the medical records rather than re-analyzing
the MRI data. Standardized interpretation using the
Fazekas or Wahlund scales would be more appropriate for
detecting patients with significant WMLs.

The second most frequent reason for not including AD
patients in RCTs was the use of non-authorized medica-
tion. The main prohibited drugs were Ginkgo biloba or any
other agent or supplement intended to improve cognition
or reduce cognitive decline (more than 16% of the patients
used these treatments). In fact, these medications are not a
true contraindication to RCT participation because they
can be withdrawn before patients start the trial. However,
our study methodology (reporting all medications not
authorized by the RCT) highlighted these medications and
the surprisingly high proportion of patients who are taking
them. Treatments for cardiovascular or cerebrovascular
events excluded 11.2% of our patients. This result is con-
sistent with (i) the exclusion of patients with vascular
abnormalities on MRI and (ii) the presence of associated
disorders as a non-inclusion criterion in 24.4% of cases
(among which cardiovascular disorders were the most fre-
quent (6.8%)). Comorbid medical conditions are inevitable
in study participants. This highlights the difficulty in
extrapolating RCTs results to a larger patient population.

Another important point relates to the prohibition of
symptomatic treatments for AD, a criterion which reduces
the number of eligible patients for RCTs. For example, RCTs
B and C were very similar in terms of the four main criteria
used for the initial selection. Hence, participation was pos-
sible for only 26 AD patients (i.e. those not taking any
symptomatic AD treatments) in trial C vs. 188 for RCT B (in
which ChEIs or memantine were authorized), i.e. 86.7%
fewer patients. This restriction decreases participation
when the RCT authorized donepezil alone: 202 and 188
patients were eligible for trials A and B, respectively (which
each authorized any ChEI or memantine), whereas only 42
were eligible for trial D (in which only donepezil was
authorized). Furthermore, restriction to a single ChEI is not
really justified because the various compounds′ mecha-
nism of action and degree of efficacy are very similar.
Moreover, some studies have shown that clinical investiga-
tors may be reluctant to suggest a trial with a ‘no treat-
ment’ arm to their patients [16].

The presence of a study partner is an essential factor in
patient participation in trials because of the need to record

Table 2
Reasons for non-inclusion of patients in clinical trials

Frequency (%) 95% CI

Abnormality on MRI 56.9 49.51, 64.10
Non-authorized medication 37.3 30.60, 44.28

Lack of a study partner 37.1 30.45, 4.08
Non-authorized associated disease 24.4 18.68, 30.86

Contraindication to MRI 9.0 5.42, 13.85
Residence in an institution 8.3 4.91, 12.95

Change of diagnosis over time 3.9 1.70, 7.54
Visual/auditory impairments 2.9 1.08, 6.26

Alcohol abuse 2.0 0.53, 4.92
Low educational level 1.0 0.012, 3.48

Abnormal biochemistry results (creatinine
clearance, liver enzymes, folic acid or
B12 concentrations, etc.)

0.5 0.001, 2.69

Patients may have presented more than one reason for non-inclusion. CI: confi-
dence interval.

Alzheimer’s disease and clinical trials
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primary and secondary outcomes. In fact, the FDA guide-
lines recommend an overall assessment by a clinician as
one of the primary outcome measures [17]. The type of
overall assessment is not specified but will require two
sources: the patient and the study partner (informant). For
example, the Clinical Dementia Rating (CDR) scale and the

Alzheimer’s Disease Cooperative Study Clinical Global
Impression of Change (CGIC) both require relevant infor-
mation from both informants and patients [18, 19]. Many
scales assessing activities of daily living (such as the Instru-
mental Activities of Daily Living Scale, the Dependence
Scale and the Neuropsychiatric Inventory) are scored
through a caregiver in frequent contact with the patient [4,
10, 20]. Obtaining comprehensive information about the
patient’s level of functioning requires a high degree of
cooperation from the study partner. Furthermore, the

205 patients

173 patients (84.4%) excluded for
at least one of these reasons:
- Abnormality on MRI
- Non-authorized medication
- Lack of study partner
- Non-authorized associated disease
- Contraindication to MRI
- Residence in an institution

4 patients (1.9%) excluded for
others reasons:

- 1 for alcohol abuse
- 1 for sensorial impairment
- 2 for revising the diagnosis
over time

28 eligible patients (13.7%)
for clinical trial including
16 (7.8%) finally included
in one clinical trial

107 patients (52.2%) excluded
for at least an abnormality on MRI
including 35 patients (17.1%)
for that reason alone

66 patients (32.2%) excluded
for reason other than abnormality
on MRI

3 patients (1.5%) excluded
for contraindication to MRI

19 patients (9.2%) excluded
for lack of study partner

38 patients (18.5%) excluded
for non-authorized medication

28 patients (13.7%) excluded
for reason other than
non-authorized medication

6 patients (3%) excluded
for non-authorized associated
disease

Figure 2
Detail of the different proportions of each of the main factors of non-inclusion in clinical trials

Table 3
Non-authorized medications

Frequency (%) 95% CI

Ginkgo biloba or any agent intended to
improve cognition*

16.7 11.83, 22.50

Medication for reducing cardiovascular or
cerebrovascular events (e.g. warfarin)

11.2 7.25, 16.36

Systemic immunosuppression 5.4 2.71, 9.40
Anticonvulsant 3.9 1.70, 7.54

Medication for mood disorder 1.5 0.30, 4.22
Neuroleptic 1.0 0.12, 3.48

Medication for parkinsonian symptoms 0.5 0.01, 2.69

Patients may have been taking several non-authorized medications. CI confidence
interval. *No patient was excluded due to only Ginkgo biloba (or any agent
intended to improve cognition).

Table 4
Diseases excluding trial participation

Frequency % 95% CI

Cardiovascular disorder 6.8 3.78, 11.19
History of cancer 5.9 3.06, 10.00

Psychiatric disorder 5.4 2.71, 9.40
Neurological disorder 4.4 2.03, 8.17

Chronic inflammatory diseases 3.4 1.38, 6.91
Severe lung disorder 2.4 0.80, 5.60

Patients could present with several disorders. CI confidence interval.
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study partner is often responsible for treatment compli-
ance and safety monitoring. Many RCTs exclude patients
living in nursing homes (which was the case for 8.3% of the
patients in our study), some trials exclude patients who live
alone and others require the study partner to see the
patients several times a week. Many factors can limit the
presence of study partner in this aged population: death or
illness of the spouse, family members living far away or
working and the spouse’s willingness to participate in a
RCT [5]. In view of the FDA guidelines and the clinical con-
sequences of AD on daily life, a study partner is an essential
stakeholder in RCTs. RCTs in prodromal AD and those
testing disease modifying therapies with supportive
biomarker data also need study partners and would thus
exclude a proportion of patients [10].

We also found that AD patients who were included in
RCTs are younger than average (with a mean age of 65.5
years, compared with around 80 years for those in the
active case file). This is probably because they have fewer
comorbid conditions and fewer associated treatments and
are more likely to have a study partner, when compared
with older AD patients.

In contrast, individual refusals to participate in a RCT do
not appear to be a real barrier for overall trial accrual. We
found that 58 (28.3%) of the patients with data on this
matter agreed to participate and 10 (4.9%) declined. This
result must be considered with caution because of the
high proportion of missing data. Of the 58 patients who
agreed to participate, 16 were included in one of trials A to

D and two were included in another RCT. These data are
probably biased towards high participation because the
Lille Memory Clinic is a tertiary centre. Many of the patients
referred here are aware of its involvement in clinical
research.

Finally, many barriers to participation in RCT in AD are
not modifiable and include the absence of a study partner,
contraindication to MRI, visual or auditory impairments,
use of some types of medication, low education level and
comorbid conditions. However, when designing studies
some factors capable of increasing the number of those
included could be taken into account depending of the
stage of development. Indeed, at the early stage of devel-
opment of a new drug, patient selection must be restricted
(‘pure disease’, no concomitant associated disorder or
treatment which could interfere with the new drug) as it is
recommended by the EMA guidance [14]. The permission
to take symptomatic treatment of AD is questionable [21].
Excluding them could be acceptable in short studies. Fur-
thermore, promoters should provide a cerebrovascular
lesions scale like Fazekas or Wahlund scales (which is
already the case in some RCTs) to prevent inappropriate

Table 5
Type of abnormality on MRI

Frequency %

White matter lesion 88.9
Lacunar infarct 11.1

Territorial infarct 6.5
Meningioma 4.6

Other (microbleeds, cyst, cavernoma, etc.) 7.4

Patients could present with several abnormalities on MRI.

Table 6
Factors that may improve patients’ selection in clinical trials

Early development
of a new drug
(proof of concept),
phase I, phase IIa
clinical trial

No age limitation but use of biomarkers to enrich the
population (Probable AD dementia with evidence of
the AD pathophysiological process [22])

Pure disease
Short duration

Large clinical trial:
phase IIb or phase
III clinical trial

No age limitation
Symptomatic treatment of AD (all ChEI or memantine)

authorized with stable dose
Cerebrovascular lesions scale for MRI interpretation
Restricted prohibited medication
Restricted prohibited associated disorder

Table 7
Examples of the limitations of trials results when mapped to a standard
clinical population

Clinical trial population ‘Standard’ clinical population

Mandatory MRI - Exclusion of all patients with
contraindication to perform MRI, e.g.
claustrophobia

- Availability for the patients? (based on
location of living – country, region,
institution-)

- Frequency of MRI?
- Cost?
- Long scanning times

Exclusion of vascular lesion on
imaging (microbleeds, white
matter lesion, lacunar
infarct . . . .)

- Need of MRI (with all limits previously
named)

- Standardization of the results
interpretation (using vascular scale,
training rater. . .)

- Exclusion of numerous patients
(particularly, old patients, patients with
amyloïd angiopathy. . .)

Need of genetic status (APOE) - Acceptability for patients?
Exclusion of anticoagulant or

antithrombotic therapy (like
clopidrogrel or higher dose
of aspirin)

- Exclusion of patients with cardiovascular
pathology (infarct, atrial fibrillation. . .) for
example

Mandatory inclusion of
biomarker like CSF
biomarkers or amyloïd PET
imaging

- Availability? (differences based on location
of living – country, region, institution-)

- Costs?
- Contraindication for lumbar puncture?
- Acceptance (for lumbar puncture)?
- Standardization of the results

interpretation (use of and experience with
different image analysis)

Monitoring of the patient - Frequency?
- Acceptance?
- Cost?

Alzheimer’s disease and clinical trials
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screening. Then, prohibition of medications or non-
authorized associated disorders must be well justified
(potential interaction with tested drug for example) and it
should not be done by excess. Furthermore, patients under
55 years should not to be excluded from RCTs. These
propositions are summarized in Table 6.

However, besides improving the accessibility of
patients to RCTs, e.g. by simplifying the selection criteria,
many questions arise concerning the limitations of the
RCTs results when mapped on a standard population (see
Table 7 for some examples).

In conclusion, when designing large studies, the main
factors capable of increasing the number of inclusions are:
(i) the presence of WMLs and (ii) add-on symptomatic
treatment with a ChEI and/or memantine.
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