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Abstract

Background: Pharmacotherapy is necessary for the management of many diseases which number increased with
aging. However, potentially inappropriate prescriptions and polymedication increases iatrogenic risks and can lead
to adverse events. To limit the consequences of potentially harmful prescriptions, optimization of drug prescribing
is a major stake of improving quality and safety of care in the elderly. The purpose of the OPTIM study is to study
the impact of the optimization of drug prescribing on the evolution of functional autonomy at 18 months of
follow-up.

Methods: A multicenter, open-label, Randomized Controlled Trial was designed to assess the impact of an
optimization program of drug prescribing consisting in a clinical medication review by a pharmacist, in
collaboration with specialist physician of the geriatric/memory center and the referent physician, on the evolution
of functional autonomy level, measured during 18 months of follow-up. The study will include 302 elderly
outpatients visiting geriatric and memory centers, randomly distributed in one of the two parallel groups. One
group will benefit of the intervention, while the other will be considered as control group. The effect of the
intervention on evolution of the level of autonomy function, defined with repeated measures, will be estimated in
a generalized linear mixed model. The intervention will be considered significant if the interaction between time
and the study group is significant. Secondary analysis will be conducted to assess the impact of the intervention on
secondary clinical outcomes.
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Discussion: The “OPTIM” program should enable optimization of drug prescribing in elderly patients and therefore
slow or prevent progression to loss of functional autonomy. It should also help to strengthen collaboration
between the hospital team of geriatric/neurologist, the pharmacist and the private practice who are all involved in
caring for the patient’s health. The benefits for the patient are thus optimizing its medical management by linking
health professionals met during his care pathway. In addition, pharmaceutical recommendations sent to referent
physicians should help raise awareness of the prescription of drugs in these patients.

Trial registration number clinicaltrials: NCT02740764

Keywords: Randomized controlled trial, Inappropriate prescribing, Elderly, Daily living activities, Neurocognitive
disorders

Background
Drug prescription is a fundamental component of the
care of elderly people and its optimization has become a
major public-health field worldwide [1]. However, sev-
eral age-related characteristics increase the iatrogenic
risk including reduced physiological reserve and homeo-
stasis, pharmacodynamics and pharmacokinetic modifi-
cations, acute and chronic diseases and polypharmacy
[2–4]. In addition, with an increased frequency of poly-
medication among elderly people, the proportion of
interaction effects between drugs may be more frequent,
and can conduct themselves to increased adverse events
[5, 6]. Some age-related syndromes, especially cognitive
impairment and loss of functional autonomy, may also
affect the medication efficacy and the ability of elderly
people to take their medication. Indeed, these character-
istics of ageing and geriatric syndromes have an impact
on medication prescribing for elderly people and represent
a challenging process in the selection of appropriate
pharmacotherapy. The diversity of acute medical condi-
tions of elderly people makes generalization of prescribing
decisions difficult for clinicians. Therefore, the medication
prescribing in elderly people is too often inappropriate.
Different types of potentially inappropriate prescriptions
(PIP) have been described: the ‘overuse’ (use of drugs with
risks greater than the benefits and prescription of drugs
without valid indication); the ‘underuse’ (absence of pre-
scription of potentially beneficial drugs); and the ‘misuse’
(use of inappropriate dosage, duration, administration mo-
dalities, drug prescription with clinically significant drug–
drug and drug–disease interactions, redundancy, cost).
PIP are frequent in the elderly in outpatients as well as in
patients living in health facility with a prevalence from
19% to 54% [7–10]. A previous study showed that 42% of
elderly have at least one prescription drug without a valid
indication [11]. This study also showed that the dosage
and duration of treatment were inappropriate for half of
the patients. The most concerned drugs were those used
in cardiovascular therapies, analgesics, hypoglycaemic
agents, psychotropics and anticoagulants [12–14]. Besides,
many diseases remain poorly controlled in elderly e.g.

drugs in heart failure and osteoporosis are under-used by
20 to 70% of patients [15, 16]. The PIP has been found as-
sociated with an increased risk of morbidity, adverse drug
events (ADE), hospitalization, mortality and increased
healthcare costs [17–19]. In terms of use of the health care
system, problems related to misuse of drugs are common
since about 20% of emergency use in elderly patients were
found associated to an adverse event related to drugs, in
Italy and in the United States [20, 21]. In France, propor-
tion of hospitalisations due to ADE was estimated at 3.6%
in 2007 [22]. However, a study conducted in the United
States has shown that nearly 28% of adverse events related
to drug prescriptions could be avoided [23]. Besides, there
is evidence for harmful effects associated with the poly-
pharmacy and the use of specific classes of drugs. Various
studies have shown that cumulative anticholinergic and
sedative exposure was associated with functional and cog-
nitive impairment in elderly people [24–27]. In a longitu-
dinal study conducted among inpatients, prescriptions of
drugs with anticholinergic and sedative effect were associ-
ated with increased risk of in-hospital fall [28].
Since drug consumption in older people is high, many

commonly prescribed drugs have anticholinergic or sedative
effects (such as antiemetics, antispasmodics, antiarythmic
drugs, antihypertensives, analgesics, psychotropic drugs, an-
tihistaminics and bronchodilatators). An estimated 7,5% of
community-dwelling older patients use anticholinergic drugs
[29]. Therefore reducing the number and dose of anticholin-
ergic and sedative medication may reduce the impact on
cognition and slow functional dependence progression.
To limit the consequences of potentially harmful pre-

scriptions, optimizing drug therapy is a major focus of
improving quality and safety of care in the elderly. In a
multidisciplinary team of healthcare providers, various
pharmacist interventions can be implemented throughout
the whole care process. The medication reviews are con-
sidered as a key element in improving the quality of pre-
scriptions and in preventing ADEs among patient. There
are three types of interventions: 1) prescription analysis, 2)
adherence evaluation and 3) clinical medication review.
The clinical medication review is defined as a structured,
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critical examination of a patient’s drug prescription with
the objectives of reaching an agreement with the patient
about their treatment, optimizing the impact of drugs,
minimizing the number of drug related side effects ration-
alizing and simplifying drug regimens and reducing the
iatrogeny. The clinical medication review included five in-
terventions: medication history, review of current medica-
tion, pharmaceutical intervention, multidisciplinary review
of drug prescriptions and medication liaison service (com-
prehension medication history, discharge letter transmitted
to referent physician (RP) of the patient and community
pharmacist, discharge counseling). Previous studies have
found a positive impact of these interventions on the
reduction of PIP, polymedication, adverse drug events in
hospitalized elderly and in primary care [1, 30–32]. How-
ever, impact of such interventions by the clinical pharma-
cist integrated in a multidisciplinary approach has not been
evaluated in terms of evolution of functional autonomy
[33]. The evolution towards functional disabilities, frequent
with aging, is at the heart of the concerns of public health
authorities. Due to an increasing proportion of elderly in
the population and the increase in life expectancy, the
care-dependent patients increase the human and financial
costs [34]. The evolution of loss of functional autonomy
has many causes and risk factors, among which some
could be prevented. Among these causes or risk factors,
cardiovascular disease, stroke, type 1 or 2 diabetes, impair-
ment of cognitive performance, sleep disorders, depression,
a recent hospitalization and polypharmacy may have nega-
tive impact on functional autonomy [35, 36]. These obser-
vations from the literature make us assume the existence
of an indirect link between inappropriate drug prescrip-
tions and accelerated evolution to functional dependence,
through suboptimal treatment of chronic diseases and
greater frequency of adverse events. A literature review
showed that the inappropriate prescription of drugs has a
negative impact on functional status of patients; the most
offending drugs are benzodiazepines, and anticholinergic
drugs [37].
By intervening at the drug prescription, it appears that

a profit could be achieved in terms of slowing the pro-
gression towards functional dependency. Thus, the im-
provement of drug prescriptions could delay or prevent
the loss of functional autonomy by reducing the risk of
ADE, such as falls or cognitive decline and improving
the management of chronic diseases. Our hypothesis is
that an optimization program of the drug prescribing
may slow progression to functional dependence.

Methods/design
Aims
Primary aim
The primary aim of the OPTIM study is to assess the
impact of an optimization program of drug prescribing

consisting in a clinical medication review by a pharma-
cist on the evolution of functional autonomy level,
measured during 18 months of follow-up.
Secondary aims

1) In patients, to evaluate the impact of the
optimization program of drug prescribing at
18 months of follow-up on: risk of all-cause hospital
admission, risk of all-cause emergency department
visit, risk of onset of institutionalization, risk of falls,
the overall cognitive function and its evolution, the
quality of life, anxiety and depressive disorders, drug
adherence, pain, and the risk of all-cause death.

2) Among the RP of patients, to evaluate the impact of
the optimization program of drug prescribing at
18 months of follow-up, on: PIP, drug related
problem (DRP) identified by the pharmacist, the
RP acceptance of pharmacist’s interventions (PI).

OPTIM trial design
The OPTIM study is a multicenter Randomized Controlled
Trial (RCT) with two parallel groups (1-intervention,
2-control), and with an exploratory framework.

Study setting
The study population will include elderly outpatients
visiting for the first time one of the two centers included
in the study: the geriatric and memory center of an
academic hospital (Charpennes Hospital, University
Hospital of Lyon, Villeurbanne, France) and the geriatric
and memory center of a non-academic hospital, (Mont
d’Or Hospital, Albigny-sur-Saône, France).

Participants
The inclusion criteria of patients are: Patients aged 65
and over, patients received for the first time in a geriatric
or memory consultation, patients living at home, pa-
tients with the ability to express themselves orally or in
writing in French sufficiently to carry out clinical assess-
ments, patients who led the last drugs prescription from
his referring physician, at the geriatric/memory consult-
ation (in current practice, patients should take the last
prescription established by the referring physician), and
patients accompanied by a caregiver.
Exclusion criteria include: Patients with no discern-

ment and patient put under legal protection.

Interventions
The intervention group will participate to the optimization
program: clinical medication review performed by a
pharmacist in cooperation with the clinician. This aim is to
identify actual and potential DRP, to decrease the potential
iatrogeny of drug prescription and to improve the drug
adherence of the patient. This intervention will be
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standardized across participating centers through a
“Drug prescription optimization” form. The pharmacist
will complete this report form including the patient
data (medical, social, lab results and medication), their
synthesis of medication review, and their PI in order to
achieve drug optimization and their counseling/specific
strategies in order to improve the drug adherence. In
our study, the clinical medication review will be at the
inclusion, 6 months and 18 months.
The clinical medication review will encompass various

steps:

– Medication historic, which aims to obtain an as
possible complete and accurate list of patient’s
previous and current home prescriptions and over-
the-counter medications. This should not merely list
the medications prescribed or dispensed to the
patient, but should include “as-required” medicines
and all medications that the patient is currently
taking. It will be performed using all available
sources of information including previous inpatient
discharge summary, community pharmacist and RP
records. For each patient, the pharmacist will collect
the medications comprehensive list including the
name, dose, frequency and route of administration
of each medication.

– Review of current medication and Pharmacists’
intervention

The review of current medication performed by the
pharmacist, in collaboration with the clinician (spe-
cialist physician), will also identify DRP (including
pharmacological redundancy, medication overdose,
need for a change in dosage form and PIP) taking into
account the specificities of drug management in eld-
erly patients. The DRP will be identified through a
structured approach for each patient and the pharma-
cist will perform PI. The medication review will be
standardized through various tools, including current
national professional guidelines and international rec-
ommendations, medications databases, and prescrip-
tion appropriateness as assessed by a set of validated
quality indicators including Screening Tool of Older
Persons’ potentially inappropriate prescriptions and
Screening Tool to Alert doctors to Right Treatment
(STOPP-START) and Beers criteria.
The PI are defined as “any action initiated by a

pharmacist directly resulting in a change of the patient’s
management or therapy’ to the physician” and including
addition of a new drug, discontinuation, switch, dose
adjustment, optimization of administration and drug
monitoring.
In order to optimize drug adherence, the pharmacist

will provide comprehensive counseling and perform

specific adherence strategies (information about medica-
tions and administration).

– Multidisciplinary revision of drug prescription and
medication liaison service: at the end, the
standardized report form containing the medication
review synthesis, details of the DRP and the PI will
be provided by the pharmacist to the medical
specialist. If they agree, a discharge letter with
medication review synthesis, details of the DRP and
the PI will transmit to the patient’s RP. Notices will
be sent only to referring physicians of patients, who
can apply or not the recommendations.

The control group will receive the current manage-
ment of outpatients in geriatric or memory consultation,
during which the intervention of a clinical pharmacist is
not provided. There will be a history of the drugs pre-
scribing leading to pharmaceutical recommendations by
the clinical pharmacist, but the discharge letter with
medication review synthesis, details of the DRP and the
PI will not be transmitted to the RP and community
pharmacist.

Outcomes
The primary outcome will be the evolution of patients’
functional autonomy level assessed with two scales: The
Instrumental Activities of Daily Living (IADL) scale of
Lawton and the 6-item Disability Assessment of Demen-
tia (DAD-6) scale. Each scale will be analyzed separately.
The evolution of functional autonomy will be calculated
using the successive evaluations of the scales. The IADL
scale assesses the level of functional autonomy of a pa-
tient through the assessment of instrumental activities of
daily living including ability to use the telephone, trans-
portation, shopping, managing medications, manage a
budget, prepare meals, maintain the house and do the
laundry. The rating scale provides a score from 0 to 8. A
higher score indicates a higher level of dependency,
while a lower score reflects a lower level of dependence.
The IADL scale consists of 8 questions. The DAD-6 as-
sesses the patient’s activities in his daily life. It includes
six questions assessing the degree of autonomy for the
following activities: Food, use the telephone or the com-
puter, moving outside, finance and correspondence,
medications, leisure and home maintenance. The score
ranges from 0 to 18 points, the higher the score is, the
more the patient is autonomous. The IADL and DAD-6
scales will be collected during an interview between the
patient’s primary caregiver and a neuropsychologist, a
nurse or a physician.
The secondary outcomes collected for patients will be

the occurrence and the number of all-cause hospitaliza-
tions and all-cause emergency department visit after
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inclusion, admission in institution, and the delay before
institutionalization, the occurrence and number of falls
after inclusion, the overall cognitive function estimated
by the Mini Mental Sate Examination (MMSE) [38] at
baseline and its evolution assessed using the successive
measures performed at each visit, the quality of life of
the patients measured by the questionnaire EUROQOL
5D (EQ5D) [39], the depression and anxiety disorders
measured respectively with the mini-GDS scale [40], and
the Hamilton scale [41], the compliance of patients with
treatment measured with the Girerd questionnaire [42],
pain measured with an ordinal scale from 0 to 10, and
the possible occurrence of all-cause death. The second-
ary outcomes collected for RP will be the number of PIP
after intervention, and the type of DRP.

Participant timeline
The OPTIM study is part of the routine care of patients at
geriatric/memory center. Four successive evaluations are
planned for the participants (Table 1). The inclusion is
planned at the first consultation of the patients at the
geriatric/memory center. Three others evaluations during

follow-up are planned: at 1 month and after 6 months and
18 months. At 6 and 18 months, the patients will undergo
a consultation at the geriatric/memory center, whereas the
limited evaluation at 1 month will be performed by phone
with the primary caregiver.

Sample size
The number of subjects needed was calculated on the
primary outcome (IADL) to demonstrate a significant
difference in the evolution of functional activities be-
tween the intervention group and the control group.
The IADL score in patients aged 70 years deteriorates
on average of 16% over a period of 18 months. This evo-
lution would represent a change of 1.3 percentage points
(SD 2) expected in the control group in our study popu-
lation. To highlight a 20% difference of the evolution of
this score, equivalent to a change of 1.04 points of IADL
in the intervention group, for an alpha = 0.05 and a
power of 80% (two-tailed test), it is necessary to include
224 patients (112 per group). A first observation made
in the Charpennes Hospital showed that RP referred 2
patients in average at the memory center. Taking the

Table 1 Schedule of enrolment, intervention and assessments of the OPTIM study

Study Period

Enrolment Allocation Follow-up

Timepoint - t1 0 t1: 1 month t2: 6 months t3: 18 months -
Close-out

Enrolment:

Eligibility screen X

Information to patients/careviger X

Collection of non-opposition to participate X

Randomized allocation X

Intervention:

(1) Intervention: Optimization of drug prescribing X X X

(2) Control

Assessments:

Collected in patient record:
* Sociodemographic data
* Diagnosis and stage
* Current comorbidities, history of comorbidities, lifestyle habits
* Biological exam and artrial pressure when available

X

Primary outcomes:
* IADL scale
* DAD-6 scale

X X X X

Secondary outcomes:
* MMSE (cognitive function)
* mini-GDS (depression)
* Hamilton scale (anxiety)
* Pain scale
* EUROQOL-5D (quality of life)
* Girerd scale (compliance to drug prescribing)
* Event and date of event: hospitalization, falls, recourse of emergency,
institutionalization, death

X X X

Drugs prescribing X X X X
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conservative assumption of 4 patients on average per
referent physician, the inflation factor applied was 1.03
for an intra-class coefficient (ICC) of 0.01 [43, 44]. Tak-
ing into account the ICC, the number of subjects needed
was 232 patients spread between the 2 study groups.
Finally, the number of subjects required was corrected
for an expected attrition rate of 25%; the corresponding
correction factor was 1.3. Assuming that the rate is the
same in the 2 groups, the number of subjects required
was 302 patients.

Recruitment
Prior estimations of the number of patients visiting the
recruiting centers show the capacity of inclusion of the
number of subjects needed over 12 months. Several
strategies are envisaged to follow up the study popula-
tion and allow the collection of data. In case the patient
does not show up to the consultation of follow-up, the
patient will be contacted to propose a new visit or to
collect the reason of absence to the consultation.

Assignment of interventions
Randomization
Random allocation is stratified by center [45]. Patients are
assigned to intervention or control group in the study
after the eligibility criteria are met. The randomization is
performed by following a list of random allocation gener-
ated by computer, by the project manager. The unit of
randomization is then the patient since the enrollment in
the study begins with the patient. However, to limit the
risk of contamination due to the fact that a RP can have
several patients included in the study, patients with the
same RP will be allocated to the same study group. Specif-
ically, each patient coming in geriatric or memory consult-
ation and whose the RP was not identified for a patient
previously included, will be assigned randomly to one of
the study groups: intervention, or control. Patient will be
enrolled by the geriatric/neurologist doctor during the
consultation. When a new patient has the same RP that a
patient previously enrolled in the study, this new patient
will automatically be assigned to the same study group as
the previous patient. Finally, the number of patients per
RP will be limited to 4.

Blinding
The study is considered as open-label. The PI will per-
form the clinical medical review for all patients included
in the study, regardless of their allocation group. Patients
and RP will be aware of group allocation by the nature
of the intervention which may lead to changes in their
drug prescriptions. However, as the primary outcome is
evaluated among the patient and by its nature, we as-
sume that the knowledge by patients of their allocation

group in the study will have little or no impact on the
evolution this outcome.

Data collection, management, and statistical analysis
Data collection methods and data management
The clinical data are collected in a case report form
(CRF) assigned to each patient, referred by a unique nu-
meric identifier, using the patient medical record and
during the consultation, by a trained neuropsychologist
or nurse. Primary and secondary outcomes are collected
during the assessment at the consultation. Data are then
entered into a computerized database by the neuro-
psychologist or the nurse. Drugs are collected by the
clinical pharmacist using the RP prescriptions and those
of the specialist physician at hospital after the consult-
ation. Drugs data and pharmaceutical analysis and PI are
entered in the computerized database by the clinical
pharmacist. The data collected in the CRF and in the
database will be verified for accuracy, missing data, and
data consistency with the documents ‘source’ (medical
records, visits schedules). Data quality will be analyzed
during the study. The completeness and the information
will be checked for plausibility in each case report form
by a clinical research associate (CRA).

Statistical analysis
The analyzes will be performed with an intention-to-
treat principle, both RP-patients will remain in their
group allocation determined by the randomization pro-
cedure, regardless of the nature of the intervention that
may have been applied during the study. Analysis per
protocol will be performed to verify whether the results
are similar with the two approaches. The presence of
missing data and extreme values will be verified [46].
Missing data on the primary outcome may be taken into
account to some extent in the statistical models used.
The impact of missing data on the results will be evalu-
ated as appropriate.Statistical analyzes will be performed
using SPSS software (version 19.0, SPSS Inc. statistics).
The analyses will focus on data at the patient level and stat-
istical models will take into account possible correlations
between data, such as the RP who can be considered as a
hierarchical level above the patient unit [47]. The choice of
tests will also be adapted to the nature of the variables, and
based on the assumptions for the application testing. The
significance level for the tests performed on the primary
outcome will be 0.05. This threshold will be adjusted for
multiple comparisons and sub-analyzes of secondary out-
comes when appropriate (Scheffe, Bonferoni correction)
[48]. The tests will be bilateral.

Descriptive analyzes
A flow-chart will be presented to describe the number of
RP per study group, the number of patients selected at
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inclusion, and the number of patients being followed ac-
cording to the terms of the protocol, and the loss of
follow-up.
Patient characteristics will be compared between the

participating centers. Patient characteristics will be com-
pared between the included and followed patients in the
study and patients loss of follow-up to assess possible
bias. Patient characteristics at baseline will be described
for the entire study population, and study group.
Quantitative variables will be summarized by mean and
standard deviation or median and percentiles if their dis-
tribution is not symmetrical. Categorical variables will
be presented by frequencies and numbers.Comparisons
will be made to test patient characteristics at baseline
between the two allocation groups. Means will be com-
pared using the Student t test or Mann-Whitney U as
appropriate. The proportions will be compared using the
chi-square test of two Pearson. The tests will be adjusted
to the design effect of the study [49, 50].

Comparative analyzes to assess the impact of the
intervention on the primary outcome
The ICC will be calculated on the primary outcome for
the entire population and by groups to verify that the
correlation between observations is similar between
groups. The effect of the intervention on evolution of
the level of autonomy function will be estimated in a
generalized linear mixed model. The mixed model will
account for both fixed and random effects, hierarchy
data (patient characteristics correlated between them for
a same RP) and repeated measurements of the primary
outcome [51, 52]. The evolution of the primary outcome
will be defined as the dependent variable, explained by
the effect of the study group, the time effect and the
interaction between these two effects. The intervention
will be considered significant if the interaction between
time and the study group is significant. The significance
level of each term in the model will be presented. The
coefficients associated with variables in the model, their
95% confidence interval and significance level will be
presented. The effects of covariates will be tested in the
model: recruiting center, age, sex, comorbidities, educa-
tion level and estimates will be adjusted if the effects are
significant to account for these confounders. The inter-
action between patient characteristics and study group
will be tested one by one, and analyzes will be stratified
if the interactions are significant and that the result is
considered clinically relevant.
The impact of the intervention on the secondary out-

comes will be investigated using generalized linear
mixed models. To explain the dependent variables, other
models such as nonlinear mixed effects models or Cox
model will be used [53].

Data monitoring
The CRA will ensure the successful completion of the
study, and the collection of data. The CRA will also en-
sure the compliance with the study protocol, and the
organization of the follow-up of the patients.

Confidentiality
The nominative information of the patients enabling to
conduct the follow up of the study will be kept in a
separate file that does not contain their clinical data and
whose access will be protected by a password. The
primary investigator and the persons involved in the
conduct of the research will ensure the protection of the
confidentiality of the data.

Harms – End of protocol
Patients will be excluded from the follow-up of study if
they no longer wish to participate in the study at any
time of the conduct of the study. Information on the
temporary or permanent cessation of the participation of
a patient will be collected in the patient file. The previ-
ously collected data before exclusion may however be
used as part of the study, as stated in the information
letter. If a visit is missing during the follow-up of the
study, but the patient did not indicate that he would not
participate to the study, the patient will still be included
in the study for the next follow-up.

Protocol amendments
In case of important protocol modifications, new ethical
board approvals are required and will be asked. These
modifications would then be communicated in future
publications.

Dissemination policy
The results of the primary objective will be published in
a peer-reviewed journal. Separate manuscripts may be
published on the secondary objectives. All authors of
future publications will have to meet the criteria for
authorship stated in the Uniform Requirements for
Manuscripts Submitted to Biomedical Journals by the
International Committee of Medical Journal Editors.

Discussion
The implementation of the “OPTIM” program should
enable optimization of drug prescribing in elderly pa-
tients and therefore slow or prevent progression to loss
of functional autonomy. It should also help to develop
and strengthen collaboration and communication be-
tween the team of geriatric/neurologist at the hospital
consultation, the pharmacist and the RP who are all in-
volved in caring for the patient’s health. The benefits for
the patient are thus optimizing its medical management
by linking health professionals met during his care
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pathway. In addition, pharmaceutical recommendations
sent to RP should help raise awareness of the prescrip-
tion of drugs in these patients.
Some limits are already considered. In some cases

(allergy, occurrence of adverse effects), the substitution
of some potentially harmful drugs could not be achieved.
Furthermore, some patients may experience a reluctance
to change the medication that they used to follow for
many years. In any case, the drug outpatient prescription
must remain an essential aspect of the relationship be-
tween the patient and his RP. The lack of blinding due
to the nature of the intervention may be responsible of a
bias; however the knowledge by patients of their alloca-
tion group may have little or no impact on the evolution
their functional autonomy level.
The study is implemented in the current care of pa-

tients followed at geriatric and memory consultation at
the hospital and should allow to assess its impact in
everyday practice. If the OPTIM study demonstrates a
positive impact on older patients, implementing sustain-
able way of drug therapy optimization program could be
considered on other hospitals in connection with their
pharmacy service.

Abbreviations
ADE: Adverse drug events; CRA: Clinical research associate; CRF: Case report
form; DAD-6: 6-item Disability assessment of dementia; DRP: Drug related
problem; IADL: Instrumental activities of daily living; ICC: Intra-class
coefficient; MMSE: Mini mental sate examination; PI: Pharmacist’s
interventions; PIP: Potentially inappropriate prescriptions; RP: Referent
physician

Acknowledgements
The authors thank all the specialist physicians of the geriatric and memory
centers who contribute to inclusion of patients in the study, in particular Dr.
Aurélia Marfisi-Dubost and Dr. Ahmed Salmi, the pharmacists who contribute
to optimization of drug prescription, in particular Dr. Corinne Goubier-Vial
and Marie-Agnès Lepine, as well as Florian Gatto, Floriane Delphin-Combe,
and Lucie Winterstein.

Funding
The OPTIM trial was supported by the French Ministry of Health and
obtained a grant (number 13-0531) from the Health Care System
Performance Research Program.

Availability of data and materials
The final dataset of the OPTIM study will not be publicly available due to
regulations and agreements obtained to perform the study, but will be
available on reasonable request after publication of the primary objective.
Data requests can be submitted to the researchers at the Memory Research
Centre of Lyon (CMRR of Lyon, Charpennes Hospital, University Hospital of
Lyon, Villeurbanne, France).

Authors’ contributions
VD participated to the conception and design of the study, will conduct
data analysis, interpret results, and drafted this manuscript. EJB is
participating to the inclusion of patients and the data collection, will
conduct data analysis and interpret results and critically revised this
manuscript. PKS conceived the research idea, is responsible for the data, is
participating to the inclusion of patients, will interpret results and critically
revised this manuscript. CM conceived the research idea, will interpret results
and performed critical review for important intellectual content of this
manuscript. All authors read and approved the final manuscript.

Ethics approval and consent to participate
Ethics approvals were obtained with three committees as required in France:
the Committee for the protection of persons concerned (CPP), the Advisory
Committee on Information Processing in Material Research in the Field of
Health, and the National Commission for Data Protection and Liberties
(CNIL). The latest agreement was obtained the 29th march 2016, allowing
starting the study. No consent to participate was required since the study
was conducted in routine care, but patients may refuse to participate. The
study enrolment began in May 2016.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Author details
1Memory Research Centre of Lyon (CMRR); Geriatrics Unit, Charpennes
Hospital, University Hospital of Lyon, Villeurbanne, France. 2Research Clinic
Centre (CRC) - VCF (Aging – Brain - Frailty), Charpennes Hospital, University
Hospital of Lyon, Villeurbanne, France. 3Pharmacy department, Charpennes
Hospital, University Hospital of Lyon, Villeurbanne, France. 4University Lyon 1,
INSERM, U1028; UMR CNRS 5292, Research Centre of Neurosciences of Lyon,
Lyon, France. 5University Lyon 1, ISPB, Pharmacie Clinique,
Pharmacocinétique et Évaluation du Médicament, Lyon, France. 6Hôpital des
Charpennes, 27 rue Gabriel Péri, 69100 Villeurbanne, France.

Received: 22 March 2017 Accepted: 24 August 2017

References
1. Spinewine A, Schmader K, Barber B, et al. Appropriate prescribing in

elderdly people: how well can it be measured and optimised? Lancet.
2007;370:173–84.

2. Ferchichi S, Antoine V. Le bon usage du médicament chez la personne
âgée. Rev Med Interne. 2004;25:582–90.

3. Mannese C, Derkx F, de Ridder M, Man in’t Veld A, van der Cammen T.
Adverse drug reactions in the elderdy patients as contributing factor for
hospitalisation admission: cross sectionnal study. BMJ. 1997;315:1057–8.

4. Field TS, Gurwitz JH, Avorn J, et al. Risk factors for adverse drug events
among nursing home residents. Arch Int Med. 2001;161(13):1629–34.

5. Lindblad C, Hanlon J, Gross C, et al. Clinically important drug-disease
interactions and their prevalence in older adults. Clin Ther. 2006;28(8):1133–43.

6. Rollason V, Vogt N. Reduction of polypharmacy in the elderly. Drugs Aging.
2003;20(11):817–32.

7. Fialova D, Topinkova E, Gambassi G, et al. Potentially inappropriate
medication use among elderly home care patients in Europe. JAMA. 2005;
293(11):1348–58.

8. Tamura BK, Bell CL, Inaba M, Masaki KH. Ouctomes of polypharmacy in
nursing home residents. Clin Geriatr Med. 2012;28(2):217–36.

9. Gnjidic D, Le Couteur DG, Pearson SA, et al. High risk prescribing in older
adults: prevalence, clinical and economic implications and potential for
intervention at the population level. BMC Public Health. 2013;13:115.

10. Bongue B, Naudin F, Laroche M, et al. Trends of the potentially
inappropriate medication consumption over 10 years in older adults in the
East of France. Pharmacoepi Drug Saf. 2009;18:1125–33.

11. Hanlon J, Artz M, Pieper C, et al. Inappropriate medication use among frail
elderly inpatients. Ann Pharmacother. 2004;38(1):9–14.

12. Lazarou J, Pomeranz B, Corey P. Incidence of adverse drug reactions in hospitalized
patients: a meta-analysis of prospective studies. JAMA. 1998;279:1200–5.

13. Brennan T, Leape L, Laird N. Incidence of adverse events and negligence in
hospitalized patients: results of the Harvard medical practice study (I). NEJM.
1991;324:370–6.

14. Willcox S, Himmelstein D, Woolhandler S. Inappropriate drug prescribing for
the community-dwelling elderly. JAMA. 1994;272:292–6.

15. Higashi T, Shekelle P, Solomon D, et al. The quality of pharmacologic care
for vulnerable older patients. Ann Intern Med. 2004;140(9):714–20.

Dauphinot et al. BMC Geriatrics  (2017) 17:195 Page 8 of 9



16. Feldstein A, Elmer P, Orwoll E, Herson M, Hillier T. Bone mineral density
measurement and treatment of osteoporosis in older individuals with
fractures: a gap in evidence-bases practice guideline implemetation. Arch
Intern Med. 2003;163(18):2165–72.

17. Hanlon J, Fillenbaum G, Kuchibhatla M, et al. Impact of inappropriate drug
use on mortality and functional status in representative community
dwelling elders. Med Care. 2002;40(2):166–76.

18. Fillenbaum G, Hanlon J, Landerman L, et al. Impact of inappropriate drug
use on health services utilization among representative older community-
dwelling residents. Am J Geriatr Pharmacother. 2004;2:92–101.

19. Berdot S, Bertrand M, Dartigues JF, et al. Inappropriate medication use and
risk of falls - a prospective study in a large community-dwelling elderly
cohort. BMC Geriatr. 2009;23(9):30.

20. Ventura MT, Laddaga R, Cavallera P, et al. Adverse drug reactions as the
cause of emergency department admission: focus on the elderly.
Immunopharmacol Immunotoxicol. 2010;32(3):426–9.

21. Budnitz DS, Shehab N, Kegler SR, Richards CL. Medication use leading to
emergency department visits for adverse drug events in older adults. Ann
Intern Med. 2007;147(11):755–65.

22. Jardin M, Bocquier A, Cortaredona S, et al. Potentially inappropriate
prescriptions for the elderly: a study of health insurance reimbursements in
southeastern France. Rev Epidemiol Sante Publique. 2012;60(2):121–30.

23. Gurwitz JH, Field TS, Harrold LR, et al. Incidence and preventability of
adverse drug events among older persons in the ambulatory setting. JAMA.
2003;289(9):1107–16.

24. Hilmer S, Mager D, Simonsick E, et al. A drug burden index to define the
functional burden of medications in older people. Arch Intern Med. 2007;
167:781–7.

25. Gnjidic D, Le Couteur DG, Naganathan V, et al. Effects of drug burden
index on cognitive function in older men. J Clin Phychopharmacol.
2012;32(2):273–7.

26. Nishtala PS, Narayan SW, Wang T, Hilmer SN. Associations of drug burden
index with falls, general practitioner visits, and mortality in older people.
Pharmacoepidemiol Drug Saf. 2014;23(7):753–8.

27. Fortin M, Rouch I, Dauphinot V, et al. Effects of anticholinergic drugs on
verbal episodic memory function in the elderly: a retrospective, cross-
sectional study. Drugs Aging. 2011;28(3):195–204.

28. Dauphinot V, Faure R, Omrani S, et al. Exposure to anticholinergic and
sedative drugs, risk of falls, and mortality: an elderly inpatient, multicenter
cohort. J Clin Psychopharmacol. 2014;34(5):565–70.

29. Carriere I, Fourrier-Reglat A, Dartigues J, et al. Drugs with anticholinergic
properties, cognitive decline, and dementia in an elderly general
population: the 3-city study. Arch Intern Med. 2009;169(14):1317–24.

30. Castelino R, Bajorek B, Chen T. Targeing suboptimal prescribing in the
elderly: a review of the impact of pharmacy services. Ann Pharmacother.
2009;43:1096–106.

31. Kaur S, Mitchell G, Vitetta L, Roberts M. Interventions that can reduce
inapproprate prescribing in the elderly. Drugs Aging. 2009;26(12):1013–28.

32. Sorensen L, Stokes J, Purdie D, Woodward M, Elliott R, Roberts M.
Medication reviews in the community: results of a randomized, controlled
effectiveness trial. Br J Clin Pharmacol. 2004;58(6):648–64.

33. Christensen M, Lundh A. Medication review in hospitalised patients to
reduce morbidity and mortality. Cochrane Database Syst Rev. 2016;2

34. Hill J, Fillit H, Thomas S, Chang S. Functional impairment, healthcare costs
and the prevalence of institutionalisation in patients with Alzheimer's
disease and other dementias. PharmacoEconomics. 2006;24(3):265–80.

35. Soto M, Andrieu S, Gillette-Guyonnet S, Cantet C, Nourhashemi F, Vellas B.
Risk factors for functionnal decline and institutionalisation among
community-dwelling older adults with mild to severe Alzheimer's disease:
one year of follow-up. Age Ageing. 2006;35(3):308–10.

36. Pérès K, Helmer C, Letenneur L, Jacqmim-Gadda H, Barberger-Gateau P.
Ten-year change in disability prevalence and related factors in two
generations of French elderly community dwellers: data from the PAQUID
study. Aging Clin Exp Res. 2005;17(3):229–35.

37. Peron EP, Gray SL, Hanlon JT. Medication use and functional status decline in
older adults: a narrative review. Am J Geriatr Pharmacother. 2011;9(6):378–91.

38. Folstein M, Folstein S, et al. “Mini-mental state”. A practical method for
grading the cognitive stade of patients for the clinician. J Psychiatr Res.
1975;12(3):189–98.

39. Brazier J, Jones N, Kind P. Testing the validity of the Euroqol and comparing it
with the SF-36 health survey questionnaire. Qual Life Res. 1993;2(3):169–80.

40. Clément JP, Nassif RF, Léger JM, Marchan F. Development and contribution
to the validation of a brief French version of the Yesavage geriatric
depression scale. Encéphale. 1997;23(2):91–9.

41. Hamilton M. The assessment of anxiety states by rating. Br J Med Psychol.
1959;32(1):50–5.

42. Girerd X, Hanon O, Anangnostopoulos K, Cirepek L, Mourad J, Consolis.
Evaluation de l'observance du traitement antihypertenseur par un
questionnaire : mise au point et utilisation dans un service spécialisé. Presse
Med. 2001;30:1044–7.

43. Campbell M, Thomson S, Ramsay C, MacLennan G, Grimshaw J. Sample
size calculator for cluster randomized trials. Comput Biol Med. 2003;
34(2004):113–25.

44. Donner A. Approaches to sample size estimation in the design of clinical
trials - a review. Stat Med. 1984;3:199–214.

45. Altman D, Bland J. Treatment allocation by minimisation. BMJ. 2005;330:843.
46. Barnet V, Lewis T. Outliers in statistical data. 3rd Edition. Chichester: John

Wiley & Sons; 1994.
47. Kerry S, Bland J. Analysis of a trial randomised in clusters. BMJ. 1998;316:54.
48. Lang T, Secic M. How to report statistics in medicine. Philadelphia: American

College of Physicians; 1997.
49. Reed J. Adjusted Chi-Square statistics: application to clustered binary data in

primary care. Ann Family Med. 2004;2(3):201–3.
50. Mollison J, Simpson J, Campbell M, Grimshaw J. Comparison of analytical

methods for cluster randomized trials: an example from a primary care
setting. J Epid Biostat. 2000;5:339–48.

51. Donner A, Klar N. Statisticial considerations in the design and analysis of
community intervention risk. J Clin Epidemiol. 1996;49:435–9.

52. Liu S, Rovine MJ, Molenaar PC. Selecting a linear mixed model for
longitudinal data: repeated measures analysis of variance, covariance
pattern model, and growth curve approaches. Psychol Methods. 2012;
17(1):15–30.

53. Hill C, Com-Nougué C, Kramar A, et al. Analyse statistique des données de
survie. Paris: Flammarion Médecine et science Ed; 1996.

•  We accept pre-submission inquiries 

•  Our selector tool helps you to find the most relevant journal

•  We provide round the clock customer support 

•  Convenient online submission

•  Thorough peer review

•  Inclusion in PubMed and all major indexing services 

•  Maximum visibility for your research

Submit your manuscript at
www.biomedcentral.com/submit

Submit your next manuscript to BioMed Central 
and we will help you at every step:

Dauphinot et al. BMC Geriatrics  (2017) 17:195 Page 9 of 9


	Abstract
	Background
	Methods
	Discussion
	Trial registration number clinicaltrials

	Background
	Methods/design
	Aims
	Primary aim

	OPTIM trial design
	Study setting
	Participants
	Interventions
	Outcomes
	Participant timeline
	Sample size
	Recruitment
	Assignment of interventions
	Randomization
	Blinding

	Data collection, management, and statistical analysis
	Data collection methods and data management
	Statistical analysis
	Descriptive analyzes
	Comparative analyzes to assess the impact of the intervention on the primary outcome
	Data monitoring
	Confidentiality
	Harms – End of protocol
	Protocol amendments
	Dissemination policy


	Discussion
	Abbreviations
	Funding
	Availability of data and materials
	Authors’ contributions
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Publisher’s Note
	Author details
	References

