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ABSTRACT
Purpose To assess the prevalence of adverse drug reactions (ADRs) occurring in patients with Alzheimer’s disease (AD) or other dementia in France.
Methods A cross-sectional multicentre study was conducted by the French network of the 31 regional pharmacovigilance centres on a given day.
The subjects were selected by random draw to be a representative sample of French patients with dementia: consultations of dementia clinics,
nursing-homes, acute and long care geriatric units, rehabilitation care geriatric units. The staff of each medical structure together with that of the
pharmacovigilance centre deﬁned a day for including the patients. Socio-demographic data, history, ADR and drugs given were registered.
Results There were 1332 subjects included, 51.1% living at home, 48.8% in institutions, aged 82.0  8.0 years (46–108); 61.3% suffered from
AD. Mean number of drugs was 6.3  3.1. Anti-dementia drugs were given to 66.4% subjects. ADR prevalence was 5.0% (95% CI: 3.9–6.2) without
a signiﬁcant difference between at home and institutionalized patients. ADR consisted of gastro-intestinal (23.2%), central nervous system (17.4%)
and psychiatric disorders (8.7%). Of the ADR, 31.9% were serious, and 47.8% preventable. The drugs most often involved were anti-dementia
(28.9%), cardio-vascular (28.9%) and psychotropic drugs (26.4%, anxiolytics, hypnotics, antidepressants, neuroleptics).
Conclusion This national scale study showed that iatrogenesis in patients with AD and related dementia can at times be serious and preventable.
Therefore, special attention is required when prescribing psychotropic and anti-dementia drugs, as they are frequently used and induce half of the
ADR in this population. Copyright © 2013 John Wiley & Sons, Ltd.
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INTRODUCTION
Dementia is characterized by a global cognitive decline
that signiﬁcantly alters a person’s ability in daily life.
Alzheimer’s disease (AD) AD, the most common dementia, has become a major public health problem as
the proportion of older people continues to increase.1,2
In 2050, 107 million patients will be affected worldwide.3 In France, one million people suffer from AD or
related dementia; more than 95% are over 65 years 3–5.
The management of dementia is an important challenge for health professionals and caregivers. In patients
with impaired cognition, the reduction of adherence,
polymedication and the increased sensitivity to drugs
with anticholinergic properties could be risk factors for
adverse drug reactions (ADRs.)6–8 While ADR related
to cholinesterase inhibitors (ChEI)9–11 or drug-induced
cognitive impairment12,13 are often studied and well
described, few studies have evaluated the relationship
between dementia and ADR occurrence.14–17
One of the objectives of the Alzheimer’s Plan 2008–
2012, ﬁxed by the French government, was to improve
the knowledge on iatrogenesis in subjects with dementia.
To this end, we devised a pharmacovigilance study to
assess ADR prevalence in patients with dementia in
France and to describe the drugs involved, the severity
and preventability of ADR.
METHODS
A multicentre prospective cross-sectional study was
conducted on a given day within a representative sample
of French subjects with AD or related dementia.
The subjects included originated from consultations
in dementia clinics in public and private hospitals or
within the French memory centres network, from nursing homes with public or private funding, from acute
and long care geriatric units, and from rehabilitation care
geriatric units in public or private hospitals. All patients
with a diagnosis of dementia syndrome (AD or other
dementia) medically conﬁrmed in these structures were
eligible. The diagnosis of dementia was based on declarative data from the practitioners in charge of the patients,
after conﬁrmation by a specialist using standardized
criteria (NINCDS-ADRDA, National Institute of Neurological and Communicative Disorders and Stroke
and the Alzheimer’s Disease and Related Disorders
Association). Patients with dementia diagnosed on the
inclusion day, patients and/or caregivers who refused
to participate were not included.
The distribution of subjects with dementia in France is
as follows: 60% at home, 40% in an institution; 10% of
the at-home patients and 10% of those in an institution
Copyright © 2013 John Wiley & Sons, Ltd.

were likely to be hospitalized on the study day.4,5 Thus,
the following distribution of patients was hypothesized:
50% in dementia clinics, 30% in nursing homes, 5% in
acute care geriatric units, 5% in long care geriatric units
and 10% in rehabilitation care geriatric units.4,5 The
prevalence of ADR in the French population has been
shown to range from 10% to 20%.18,19 We assumed that
the prevalence of ADR in patients with dementia could
be similar. Therefore, 1400 subjects were necessary,
with the following distribution: 700 subjects in dementia
clinics, 420 in nursing homes, 140 in rehabilitation care
geriatric units, 70 in acute care geriatric units and 70 in
long care geriatric units. The inclusion of subjects was
carried out by the French Regional Pharmacovigilance
Centres network. Within each region, the number of
subjects to be included was deﬁned according to the
prevalence of persons aged over 65 years, the age of
most patients with dementia. The number of subjects
to include was then assigned to randomly selected medical structures using a list issued by the French Health
Ministry and the Méderic Alzheimer Foundation. The
staff of each medical structure together with the regional
pharmacovigilance centre chose a day to visit the structure and include patients between 15/2/2010 and 15/5/
2010. Patients in each medical structure category were
randomly selected.
Using a standardized report form, socio-demographic
characteristics, history of dementia, cognitive status,
comorbidities and medications (including those used
over-the-counter) were recorded. Drugs were coded
according to the Anatomical Therapeutic and Chemical
classiﬁcation, and diseases according to the MedDRA
v13 and the Charlson comorbidity index.20 The severity
of dementia was estimated using an Mini Mental State
Examination (MMSE) score dating from less than 1 year.
The pharmacovigilance staff in the various regional
centres investigated all suspected adverse reactions
(SARs), gathering information from the patients and
their caregivers, the in-charge nurses and physicians,
and from a review of the various charts and records.
A SAR was deﬁned as the presence, on the given
day, of any untoward medical occurrence present
during treatment with pharmaceutical products,
whatever its severity, date of onset and nature of the
drugs involved. Clinical, biological and complementary abnormalities were taken into account to identify
these SAR. For each SAR, the description, the drugs,
the severity and the evolution after a supervision of
up to 15 days were recorded.
All collected SAR were evaluated by an independent
committee including 10 experts in pharmacovigilance,
geriatrics and neurology. The committee used the French
ADR causality assessment.21 This causality assessment
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method is the standard method that is part of the French
national regulations. To date, no method has
demonstrated superiority over the others, and most give
similar results within the main causality categories.22
One of the main criteria used was the time relationship
between drug administration and SAR onset. Each
ADR was identiﬁed according to the World Health
Organization deﬁnition, which refers to any noxious,
unintended and undesired effect of a drug, occurring at
doses normally used in humans for prophylaxis,
diagnosis or therapy.23 Possible, probable and deﬁnite
ADRs were taken into account. Therapeutic failure,
intentional or accidental overdose and drug abuse were
excluded. ADR were coded according to the MedDRA
v13 classiﬁcation. Any ADR leading to death, hospitalization or prolongation of existing hospitalization, to
persistent or signiﬁcant disability/incapacity or life
threatening, was qualiﬁed as serious. The causality of
drug interactions was assessed with the French causality
method. The preventability of ADR was evaluated from
an ADR preventability scale and classiﬁed as
preventable, potentially preventable, not preventable
and not assessable.24
A descriptive analysis of the subjects’ characteristics
comprised proportions for qualitative variables and
mean values  standard deviation for quantitative
variables. The prevalence of ADR was deﬁned as the
number of subjects with ADR out of the number of
enrolled subjects with dementia. A bivariate analysis
using Chi2 or Fischer’s test for dichotomous variables
and Student’s or Mann–Whitney test for continuous
variables was performed. A backward multivariate
logistic regression analysis was performed to
determine factors associated with ADR occurrence
using adjusted odds ratios (ORs) and their 95%
conﬁdence intervals (CIs). Independent variables
associated with a p-value inferior to 0.25 in bivariate
analysis were included in the initial model. The
goodness of ﬁt of the ﬁnal model was assessed using
the Hosmer–Lemeshow test. The level of signiﬁcance
was set at 0.05 (two sided), and all analyses were
carried out using SAS 9.2 software.
All subjects and/or their caregivers gave informed
written consent. This study was approved by the
Ethics Committee of Poitiers’ University Hospital
and the National Committee on Information technology
and Liberties (CNIL, Commission Nationale de
l’Informatique et des Libertés, Paris).
RESULTS
A total of 1332 patients with dementia were included,
919 women (69.0%) and 413 men (31.0%). Mean age
Copyright © 2013 John Wiley & Sons, Ltd.

was 82.0  8.0 years (46–108) (women: 83.1  7.9
years; men: 79.7  7.8 years, p < 0.0001); 1280
(96.1%) subjects were aged 65 years and more. The
recruitment complied with the random selection
planned in each region: 51.1% of the subjects were
living at home, 38.6% in nursing homes and 10.3%
in long-term care geriatric units.
Patients with dementia suffered from 4.0  2.4 (0–16)
comorbidities; 67.6% of the subjects had a Charlson
index below 2. Patients living at home suffered from
3.6  2.2 comorbidities and institutionalized patients
from 4.4  2.5 comorbidities. Overall, 50.1% of the
patients suffered from hypertension, 50.9% from renal
failure, 37.3% from diabetes and 25.6% from
depression (Table 1).
The distribution of dementia was as follows: AD
(65.5%), mixed dementia (14.8%), vascular dementia
(7.1%), dementia with Lewy bodies (4.4%), fronto-temporal dementia (3.9%) and other dementia (4.3%). In
78.7% of the cases, dementia had been evolving for at
least 5 years. Mean MMSE was 15.3  7.2 (women:
14.7  7.1, men: 15.6  7.2, p < 0.0001). When considering the severity of the disease, 25.3% of the patients
suffered from mild dementia, 53.7% from moderate
dementia and 21.0% from severe dementia. Lastly,
32.9% of the subjects in institutions versus 12.4% at
home suffered from severe dementia.
The mean number of medications was 6.3  3.1
(0–18) and 5.5  3.1 after excluding medications
for dementia. Polymedication (≥5 drugs) was
encountered in 928 patients (69.7%). Overall, 885
(66.4%) subjects had 1067 medications for their
dementia. Donepezil was the most often prescribed
ChEI (276 prescriptions), followed by rivastigmine
(240 prescriptions) and galantamine (177 prescriptions). Memantine was prescribed as a single drug
in 190 patients, and together with a ChEI in 182
patients (76 times with donepezil, 57 with
Table 1. Description of comorbidities in patients with Alzheimer’s disease and related dementia (1332 patients, 5306 comorbidities)
Medical history (MedDRA SOC) N = 5306
Vascular disorders
Renal and urinary disorders
Metabolism and nutrition disorders
Cardiac disorders
Psychiatric disorders
Musculoskeletal and connective tissue disorders
Eye disorders
Nervous system disorders
Gastrointestinal disorders
Endocrine disorders
Respiratory, thoracic and mediastinal disorders
Other

Number n (%)
857 (16.2)
827 (15.6)
784 (14.8)
546 (10.3)
412 (7.8)
311 (5.9)
277 (5.2)
244 (4.6)
188 (3.5)
153 (2.9)
137 (2.6)
570 (10.7)
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rivastigmine, 49 with galantamine). Two patients
used trazodone within a temporary authorization
utilization scheme.
Four pharmaco-therapeutic classes involved 88% of
the medications used (Table 2). The most common
classes used were nervous system drugs (excluding
dementia medications) (33.8%), cardio-vascular drugs
(23.3%) (with 50.1% of these drugs exerting vasodilator
properties [C03 diuretics, C04 peripheral vasodilators,
C08 calcium channel blockers, C09 drugs acting on the
renin–angiotensin system]), gastro-intestinal and
metabolic drugs (20.6%), haematology drugs (10.1%).
The pharmacovigilance centres altogether collected
100 SAR. Following the independent committee
analysis, 69 were conﬁrmed as ADR in 67 patients.
The prevalence of ADR in the population, whatever
their severity, was 5.0% (95%CI: 3.9%–6.2%). This
prevalence was not signiﬁcantly different between
institutionalized subjects and those living at home
(OR = 0.79 [CI95%: 0.48–1.29], p = 0.35) (Table 3).
No signiﬁcant risk factors were identiﬁed with the
logistic regression analysis adjusted on age, categories
of dementia, Charlson index and polymedication.
Among the 69 ADR, 22 (31.9%) were serious, and
33 (47.8%) were preventable. Most frequent ADRs
involved the gastro-intestinal tract (23.2%), nervous
system (17.4%) and psychiatric ﬁeld (8.7%); these
ADRs were most often not serious (Table 4). After a
15-day follow-up, ADRs were not resolved in half of
the cases (50.7%), 34.8% of the patients were cured,
and in the other cases, the outcome was unknown.
Overall, 121 medications were involved (Table 2). The
most common drugs were medications for dementia (35,
i.e. 28.9% of the drugs inducing ADR), cardio-vascular
drugs (29, 24.0%), antipsychotics (11, 9.1%), antidepressants (9, 7.4%), anxiolytics (8, 6.6%), antithrombotics (6,
5.0%) and hypnotics (3, 2.5%). The frequency of ADR
induced by nervous system medications was lower
(0.03%) than that with cardiovascular drugs (1.7%).
Within the nervous system medications, this frequency
was the highest with antipsychotics (4.0%) followed by
antidementia drugs (3.3%) (Table 2). Among the
medications for dementia, donepezil and rivastigmine
were involved 11 times each, galantamine ﬁve times,
memantine seven times and trazodone once. Medications
for dementia induced digestive disorders (13 cases),
neurologic and psychiatric disorders (9), and cutaneous
intolerance with rivastigmine patches (6).
Table 5 shows the drug–drug interactions involved in
13 ADR (nine severe ADR and nine preventable ones).
In 10 out of 13 cases, the association of several drugs
with hypotensive properties or altering vigilance led to
hypotension and falls.
Copyright © 2013 John Wiley & Sons, Ltd.

DISCUSSION
In this study, the prevalence of ADR in the French
population suffering from AD and related dementia was
5.0% (95%CI: 3.9%–6.2%). To our knowledge, this is
the ﬁrst national study that evaluates the occurrence of
ADR—whatever the medications—in an essentially
geriatric population composed of ambulatory and
institutionalized patients with dementia. The prevalence
of ADR in old people ranges from 5% to 20% according
to the recruitment place.8 In Italy, this prevalence in
patients with cognitive impairment admitted to geriatric
and internal medicine wards was 4.8% during hospital
stay.14 In another study, 9.9% of patients with dementia
or mild cognitive impairment attending dementia clinics
in Toronto (Canada) suffered from ADR within 6 months
after the initial clinical interview.15 This ADR occurrence
was an important problem as these ADRs were serious in
one-third of the cases and potentially preventable in half
of the cases. These results are consistent with a previous
study in which the drugs used by patients with AD were
involved in 25% of emergency hospitalizations.16 In
another cohort of patients with cognitive impairment,
37% of hospitalizations were related to ADR, half of
which were preventable.17
In fact, considering cognitive function as a risk factor
for ADR occurrence remains a debatable subject. Some
studies showed that the risk of ADR increased with
greater cognitive impairment (lower MMSE score),15,25
whereas others showed that cognitive impairment was
associated with a reduced risk of ADR (but this may have
been confounded by age).14 This discrepancy can be
explained by the detection methods and the different patterns of ADR. Physicians at times struggle to identify
ADR in patients with dementia as these patients ﬁnd it
difﬁcult to express the symptoms they feel or to remember certain details. Symptomatic disorders (e.g. gastrointestinal discomfort) are seldom reported by patients
with cognitive impairment.26 Doctors may also ﬁnd it
difﬁcult to distinguish between an ADR and a clinical
comorbidity in a patient with dementia.14 Moreover, it
seems that these patients do not beneﬁt from a
close enough clinical and biological monitoring. So, a
lack of ADR follow-up by the medical staff is often
encountered.27
This study showed that ChEI and memantine were the
medications most often involved in the occurrence of
ADR (28.9% of the drugs inducing ADR). The ADR
were essentially not serious, such as gastro-intestinal
discomfort or cutaneous reactions with rivastigmine
patches. This high ADR number related to dementia
medications could be explained by the number of patients
using this treatment. The beneﬁt/risk ratio of these drugs
Pharmacoepidemiology and Drug Safety, (2013)
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Table 2. Description of drugs used by 1332 patients with Alzheimer’s disease and related dementia and drugs involved in ADRs
ATC classiﬁcation
A. Alimentary tract and metabolism
A02. Drugs for acid related disorders
A03. Drugs for functional gastrointestinal
disorders
A06. Laxatives
A10. Drugs used in diabetes
A11. Vitamins
A12. Mineral supplements
Others
B. Blood and blood forming organs
B01. Antithrombotic agents
Others
C. Cardiovascular system
C01. Cardiac therapy
C02.Antihypertensives
C03. Diuretics
C04. Peripheral vasodilators
C07. Beta blocking agents
C08. Calcium channel blockers
C09. Agents acting on the Renin-Angiotensin
system
C10. Lipid modifying agents
Others
D. Dermatologicals
D01. Antifungals for dermatological use
D02. Emollients and protectives
Others
G. Genito-urinary system and sex hormones
G04. Urologicals
Others
H. Systemic hormonal preparations
H02. Corticosteroids for Systemic use
H03. Thyroid therapy
Others
J. Anti-infectives for systemic use
J01. Antibacterials for systemic use
Others
L. Antineoplastic and immune-modulating agents
M. Musculo-skeletal system
M01. Antiinﬂammatory and antirheumatic
products
M04. Antigout preparations
M05. Drugs for treatment of bone diseases
Others
N. Nervous system
N02. Analgesics
N03. Antiepileptics
N04. Anti-Parkinson drugs
N05. Psycholeptics
N05A. Antipsychotics
N05B.Anxiolytics
N05C.Hypnotics
N06. Psychoanaleptics
Antidementia*
N06A. Antidepressants
Others
P. Anti-parasitic products, insecticides and
repellents
R. Respiratory system
R03. Drugs for obstructive airway diseases
R06. Antihistamines for system use
Others
S. Sensory organs

Number of drugs (n, % of the overall number of
drugs)

Number involved in ADRs (n, % in the
category)

1504 (20.6%)
327
71

7 (0.5%)
1 (0.3%)

434
213
105
293
61
735 (10.1%)
582
153
1698 (23.3%)
258
28
220
29
227
219
382

3 (0.7%)
2 (0.9%)

301
34
61 (0.8%)
20
31
10
146 (2.0%)
132
14
162 (2.2%)
32
127
3
49 (0.7%)
44
5
26 (0.4%)
178 (2.4%)
32
29
97
20
2469 (33.9%)
428
177
131
1040
274
538
228
1674
1067
607
23
2 (0.0%)
146 (2.0%)
83
51
12
109 (1.5%)

1
7 (1.0%)
6 (1.0%)
1 (0.6%)
29 (1.7%)
5 (1.9%)
1 (3.6%)
4 (1.8%)
5 (2.2%)
3 (1.4%)
7 (1.8%)
4 (1.3%)

1 (0.7%)
1 (0.8%)
1 (0.06%)
1 (3.1%)
2 (4.0%)
2 (4.5%)
1 (0.06%)

1 (1.0%)
72 (0.03%)
3 (0.7%)
3 (1.7%)
22 (2.1%)
11 (4.0%)
8 (1.5%)
3 (1.3%)
44 (2.6%)
35 (3.3%)
9 (1.5%)

1 (0.7%)
1 (2.0%)

(Continues)
Copyright © 2013 John Wiley & Sons, Ltd.
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Table 2. (Continued)
Number of drugs (n, % of the overall number of
drugs)

ATC classiﬁcation
S01.Ophtalmologicals
V. Various
Total

Number involved in ADRs (n, % in the
category)

109
8 (0.1%)
7293

121

*:* Antidementia drugs (N06DA02 donepezil, N06DA03 rivastigmine, NO6DA04 galantamine, N06DX05 trazodone).

is currently under debate but still considered favourable.
In our personal experience, attempts to interrupt
the administration of these drugs resulted rapidly
in a marked behaviour deterioration that needed a
resumption of the treatment. Accumulating evidence
shows that they reduce cognition decline, improve
daily function and delay institution placement with
a relatively good safety proﬁle.28 So, the use of
dementia medications remains justiﬁed.
Within the nervous system medications, the ADR frequency was the highest with antipsychotics (4.0%)
followed by antidementia drugs (3.3%). Antipsychotics
were involved in the occurrence of falls, of neurologic
and psychiatric disorders. This result is not surprising;
this is a recurrent problem, which makes the management of neuropsychiatric symptoms in subjects with
dementia fairly complex. Guidelines helping physicians

in the management of agitation and aggression are available.29,30 According to these guidelines, the use of antipsychotic medications should be limited to short-term
treatment (up to 12 weeks) of severe neuropsychiatric
symptoms to limit harm. The beneﬁts of an antipsychotic treatment for more than 12 weeks are not clearly
demonstrated. Recent evidence supporting nonpharmacological approaches allows proposing a less
harmful strategy as ﬁrst-line management.30–32
Several drug–drug interactions occurred when drugs
with or without different indications partly shared a
common mechanism or led to common ADR (bradycardia, hypotension with a beta-blocker and a ChEI, fall with
antihypertension drugs and a psycholeptic). These
associations were potentially dangerous in frail elderly
patients needing cardiovascular drugs but unfortunately
receiving psychotropic drugs in an inappropriate way.

Table 3. Variables associated with ADR in patients with dementia in bivariate and multivariate analysis
ADR frequency (%)
Variables
Gender (n = 1332)
Male (n = 413)
Female (n = 919)
Age (years) (n = 1332)
<65 (n = 52)
65–80 (n = 423)
>80 (n = 857)
Habitus (n = 1332)
At home (n = 681)
Institution (n = 651)
Dementia status (n = 1144)
Mild (n = 289)
Moderate (n = 614)
Severe (n = 241)
Categories of dementia (n = 1248)
Others (n = 431)
AD (n = 817)
Charlson Index (n = 1332)
≤2 (n = 901)
>2 (n = 431)
Renal status (n = 986)
Normal to mild (n = 307)
Moderate to terminal (n = 679)
Polymedication (n = 1332)
<5 (n = 404)
≥5(n = 928)

Bivariate analysis

Final model*

OR (CI 95%)

p-value

OR adjusted (CI 95%)

p-value

5.57
4.79

1
0.85 (0.51–1.43)

0.55

9.62
4.49
5.02

1
0.44 (0.16–1.24)
0.47 (0.19–1.31)

0.12
0.16

1
0.37 (0.13–1.05)
0.36 (0.13–0.99)

0.06
0.05

5.58
4.45

1
0.79 (0.48–1.29)

0.35

5.88
4.40
5.81

1
0.74 (0.39–1.37)
0.99 (0.48–2.05)

0.33
0.97

4.18
5.88

1
1.43 (0.82–2.49)

0.20

1
1.63 (0.92–2.87)

0.09

4.44
6.26

1
1.44 (0.87–2.38)

0.16

1
1.58 (0.93–2.70)

0.09

4.56
5.74

1
1.27 (0.68–2.38)

0.45

3.47
5.71

1
1.69 (0.93–3.08)

0.09

1
1.74 (0.93–3.27)

0.08

*Multivariate analysis initially included the following factors: age, categories of dementia, Charlson index, polymedication.

Copyright © 2013 John Wiley & Sons, Ltd.
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Table 4. Description of ADR in patients with Alzheimer’s disease and related dementia (n = 69)
ADR (MedDRA
SOC)
Gastro-intestinal
Nervous system
Injury, poisoning and
procedural
complications
Psychiatric
General and
administration site
disorders
Vascular
Metabolism and
nutrition
Investigations
Endocrine
Renal and urinary
Respiratory, thoracic
and mediastinal
Ocular
Cardiac
Reproduction and
breast
Musculoskeletal and
connective tissue

Serious
ADR
(n = 22)

Not serious
ADR
(n = 47)

ADR
number
(n = 69)

ADR
%

0
3
7

16
9
1

16
12
8

23.2
17.4
11.6

1
0

5
6

6
6

8.7
8.7

4
1

2
2

6
3

8.7
4.3

1
2
1
0

1
0
1
2

2
2
2
2

2.9
2.9
2.9
2.9

1
1
0

0
0
1

1
1
1

1.4
1.4
1.4

0

1

1

1.4

Such associations are often forgotten or their seriousness
is underestimated. They require to be seriously
considered according to the clinical conditions of the
patients and to be closely monitored.
This multicentre study presents some peculiarities
with its strengths and limits. Our results have the
advantage of evaluating ADR in a national sample
of the population of patients with dementia. The
inclusion of patients was carried out on a given day
using a random process in medical structures likely
to receive these categories of patients. In our study,
established from a representative selection of patients
and structures regarding the usual dwelling of these

patients with dementia, 51.1% were living at home
and 48.8% were institutionalized. This distribution
differs from that identiﬁed in a previous 2005 report
showing that 60% of French subjects with dementia
were living at home.4 However, the proportion of
people ≥65 years (96.1%), the dementia type (61.3%
with AD) and the seriousness of dementia in patients
living in institutions (31.9%) are characteristics of a
population with dementia.33 Because of the selection
process, the results presented here in 1332 patients
can reasonably be extrapolated to the whole French
old population suffering from dementia.
The prevalence of ADR may have been
underestimated as ADRs without clinical signs (e.g.
biological abnormality, ECG abnormality, etc.) were
not identiﬁed on the day of the survey. This under
detection was kept to a minimum in our study because
the identiﬁcation and collection of SAR was carried
out by the pharmacovigilance staff used to the
complexity of adverse effects.
Causality assessment was conducted by an
independent committee. This committee rejected 30%
of the reported SAR. The main reasons were the
occurrence of SAR out of the time window allocated
or the lack of sufﬁcient data in the medical ﬁle
preventing a sound causality analysis. Unfortunately,
clinical and therapeutic data encountered in the patient
ﬁles were of mixed quality. Despite this limitation, the
distribution of comorbidities and of treatments in these
patients with dementia was coherent with previously
published data.33 The discrepancy between the
evaluation of the pharmacovigilance staff and that of
the independent committee could be explained by the
different points of view they considered. The expert
committee tended to keep to a minimum the
involvement of drugs in the clinical conditions
encountered as they put forward the clinical condition

Table 5. Drug–drug interactions involved in ADR according to severity and preventability
Drugs
Amoxicilline/clavulanic acid + ciproﬂoxacine + macrogol 4000
Valsartan/hydrochlorothiazide + atenolol
Insuline + metformine + benazepril
Clopidogrel + acetylsalicylic acid
Acebutolol + furosemide + zopiclone + clonazepam
Donepezil + bisoprolol
Atenolol + nicorandil + doxazosine
Bromazepam + furosemide + escitalopram
Bisoprolol + galantamine + venlafaxine
Haloperidol + zopiclone + oxazepam
Amitriptyline + risperidone + lorazepam + zopiclone
Furosemide + enalapril
Lercanidipine + valsartan/hydrochlorothiazide + urapidil

Copyright © 2013 John Wiley & Sons, Ltd.

ADR
Diarrhea
Hypotension
Hypoglycemia
Hematoma
Fall
Bradycardia
Hypotension
Fall
Hypotension
Fall
Drowsiness
Hypotension
Hypotension

Severity
Mild
Mild
Mild
Mild
Severe
Severe
Severe
Severe
Severe
Severe
Severe
Severe
Severe

Preventability
Potentially preventable
Not assessable but potentially preventable
Potentially preventable
Not assessable
Preventable
Potentially preventable
Potentially preventable
Preventable
Not assessable but potentially preventable
Potentially preventable
Preventable
Potentially preventable
Preventable
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(history and present status of the disease). This would
tend to underestimate the prevalence of ADRs. On the
contrary, members of the pharmacovigilance centres
tended to look for a drug origin in whatever clinical
deterioration, provided that there was a reasonable
explanation in the causality assessment process. So,
the pharmacovigilance point of view would tend to
overestimate the prevalence of ADR. Consequently,
the two approaches that we used tended to guaranty
the highest objectivity in the assessment of any causal
link between a drug and an adverse event (AE).
We were not able to include old people with AD
living at home for practical reasons. However, we
assumed that a fairly good reﬂection of these patients
could be achieved through the patients attending the
outpatient clinics. This inclusion process may have
selected patients with a more serious condition,
seeking medical advice and receiving more drugs.
Consequently, this may have tended to increase the
prevalence of AE but probably not decrease it.

The study was funded by the French Medicine
Agency (AFSSaPS, Agence Française de Sécurité
Sanitaire des Produits de Santé).
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ADR in patients with AD and related dementia. The
ADRs were at times serious but preventable. Therefore,
special attention is required when prescribing
anti-dementia and antipsychotic drugs, as they are
frequently used and induce half of the ADR in this population. Anti-dementia drugs are still needed by these
patients and often involved in non-serious ADR. Antipsychotic drugs, which are frequently encountered,
are important suppliers of preventable ADR; their use
is questionable and should prompt physicians to also
consider non-pharmacological therapies.

ACKNOWLEDGEMENTS
We are grateful to all the investigators of the 31 Regional
Centres of Pharmacovigilance listed in the paper who
recruited participants and to the patients who took part.
We are also grateful to both the Fondation Méderic
Alzheimer and the French Health Ministry (DHOS) for
the aggregate data on French population suffering from
dementia. We thank the staff of the Pharmacology–
Toxicology Pharmacovigilance Department of the Limoges University Hospital for their logistic support (F
Béavogui, C Perez, E Dupuy, C Lavergne, S Couderc,
D Fruit, P Marquet). Lastly, we thank N. Moore who
provided us with many helpful suggestions.
Copyright © 2013 John Wiley & Sons, Ltd.

CONFLICT OF INTEREST
The authors declare that they have no conﬂict of interest.
KEY POINTS
• Few studies have evaluated the pattern of adverse
drug reactions (ADR) in patients with Alzheimer’s
disease and related dementia.
• The prevalence of ADR in patients with dementia
was estimated 5.0% (95% CI: 3.9–6.2).
• Anti-dementia and antipsychotic drugs induced
half of the ADR in this population; most of them
were preventable.

1. Cummings JL, Cole G. Alzheimer disease. JAMA 2002; 287: 2335–8.
2. American Psychiatric Association Diagnostic and statistical manual of mental
disorders. 4th ed., text rev. Author; Washington, DC: 2000.
3. Ferri CP, Prince M, Brayne C, et al. Global prevalence of dementia: a Delphi
consensus study. Lancet 2005; 366: 2112–7.
4. Ramaroson H, Helmer C, Barberger-Gateau P, et al. Prévalence de la démence et
de la maladie d’Alzheimer chez les personnes de 75 ans et plus: données
réactualisées de la cohorte Paquid. Rev Neurol 2003; 159:405–11.
5. Gallez C. Rapport sur la maladie d’Alzheimer et les maladies apparentées. Ofﬁce
Parlementaire d’Evaluation des Politiques de Santé, 2005, 256 p. http://www.
assemblee-nationale.fr/12/rap-off/i2454.asp
6. Ruscin JM, Semla TP. Assessment of medication management skills in older outpatients. Ann Pharmacother 1996; 30: 1083–8.
7. Sunderland T, Tariot PN, Newhouse PA. Differential responsivity of mood,
behavior, and cognition to cholinergic agents in elderly neuropsychiatric
populations. Brain Res 1988; 472: 371–89.
8. Merle L, Laroche ML, Dantoine T, et al. Predicting and preventing adverse drug
reactions in the very old. Drugs Aging 2005; 22: 375–92.
9. Gauthier S. Cholinergic adverse effects of cholinesterase inhibitors in Alzheimer’s
disease: epidemiology and management. Drugs Aging 2001; 18: 853–62.
10. Schück S, Bentué-Ferrer D, Beauﬁls C, et al. Adverse effects and drugs for
Alzheimer’s disease. Therapie 1999; 54: 237–42.
11. Pariente A, Sanctussy DJ, Miremont-Salamé G, et al. Factors associated with
serious adverse reactions to cholinesterase inhibitors: a study of spontaneous
reporting. CNS Drugs 2010; 24: 55–63.
12. Moore A, O’Keeffe ST. Drug-induced cognitive impairment in the elderly.
Drugs Aging 1999; 15: 15–28.
13. Chavant F, Favrelière S, Lafay-Chebassier C, et al. Memory disorders associated
with consumption of drugs: updating through a case/noncase study in the French
PharmacoVigilance Database. Br J Clin Pharmacol 2011; 72: 898–904.
14. Onder G, Gambassi G, Scales CJ, et al. Adverse drug reactions and cognitive
function among hospitalized older adults. Eur J Clin Pharmacol 2002; 58:
371–7.
15. Ganjavi H, Herrmann N, Rochon PA, et al. Adverse drug events in cognitively
impaired elderly patients. Dement Geriatr Cogn Disord 2007; 23: 395–400.
16. Nourhashémi F, Andrieu S, Sastres N, et al. Descriptive analysis of emergency hospital
admissions of patients with Alzheimer disease. Alzheimer Assoc Disord Dis 2001;
15:21–5.
17. Granjon C, Beyens MN, Frederico D, et al. Existe-t-il un sur-risque d’accidents
médicamenteux chez les sujets âgés atteints de troubles cognitifs ? A propos de 82
déments hospitalisés. Neurol Psy Gériatr 2006; 6: 21–8 [In French].
18. Imbs JL, Pouyanne P, Haramburu F, et al. Iatrogenic medication: estimation of
its prevalence in French public hospitals. Therapie 1999; 54: 21–7.

Pharmacoepidemiology and Drug Safety, (2013)
DOI: 10.1002/pds

adverse drug reactions in dementia
19. Laroche ML, Charmes JP, Nouaille Y, et al. Impact of hospitalization in an
acute medical geriatric unit on potentially inappropriate medication use.
Drugs Aging 2006; 23: 49–59.
20. Charlson ME, Pompei P, Ales KL, et al. A new method of classifying prognostic
comorbidity in longitudinal studies: development and validation. J Chronic Dis
1987; 40:373–83.
21. Bégaud B, Evreux JC, Jouglard J, et al. Imputation of the unexpected or toxic effects of
drugs. Actualization of the method used in France. Therapie 1985; 40: 111–8.
22. Moore N, Biour M, Paux G, et al. Adverse drug reaction monitoring: doing it the
French way. Lancet 1985;2(8463): 1056–8.
23. WHO Technical Report. Geneva: World Health Organization 1972:498.
24. Olivier P, Caron J, Haramburu F, et al. Validation of a measurement scale: example of
a French Adverse Drug Reactions Preventability Scale. Therapie 2005; 60: 39–45.
25. Gray SL, Sager M, Lestico MR, et al. Adverse drug events in hospitalized elderly. Journal J Gerontol A Biol Sci Med1998; 53: M59–63.
26. McCormick WC, Kukull WA, van Belle G, et al. Symptom patterns and comorbidity in the early stages of Alzheimer’s disease. J Am Geriatr Soc
1994; 42: 517–521.

Copyright © 2013 John Wiley & Sons, Ltd.

27. McCormick WC, Kukull WA, van Belle G, et al. The effect of diagnosing
Alzheimer’s disease on frequency of physician visits: a case–control study. J
Gen Intern Med 1995; 10: 187–93.
28. Atri A. Effective pharmacological management of Alzheimer’s disease. Am J
Manag Care 2011; 17: S346-55.
29. Ballard CG, Gauthier S, Cummings JL, et al. Management of agitation and aggression associated with Alzheimer disease. Nat Rev Neurol 2009; 5: 245–55.
30. Haute Autorité de Santé. Maladie d’Alzheimer et maladies apparentées : prise en
charge des troubles du comportement perturbateurs. Recommandations 2009. http://
www.has-sante.fr/portail/upload/docs/application/pdf/2009-07/maladie_dalzheimertroubles_du_comportement_perturbateurs-recommandations.pdf (Available 5/5/2013)
31. Ballard C, Corbett A. Management of neuropsychiatric symptoms in people with
dementia. CNS Drugs 2010; 24: 729–39.
32. Ballard C, Corbett A, Chitramohan R, et al. Management of agitation and aggression associated with Alzheimer’s disease: controversies and possible solutions.
Curr Opin Psychiatry 2009; 22:532–40.
33. Doraiswamy PM, Leon J, Cummings JL, et al. Prevalence and impact of medical comorbidity in Alzheimer’s disease. Journal J Gerontol A Biol Sci Med 2002; 57: M173–7.

Pharmacoepidemiology and Drug Safety, (2013)
DOI: 10.1002/pds

