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ABSTRACT
Introduction  Adherence to secondary preventive 
medications is often suboptimal in patients with stroke, 
exposing them to an increased risk of recurrent cerebral 
and/or cardiovascular events. Effective actions in the long 
term to improve adherence to medication are needed. 
The study will evaluate the efficacy of a collaborative 
multiprofessional patient-centred intervention conducted 
by a pharmacist on adherence to secondary preventive 
medication in stroke survivors.
Methods and analysis  This is a multicentre cluster-
randomised controlled trial. Two groups of 91 patients 
(intervention vs standard care) will be recruited. The 
clinical pharmacist intervention targeting secondary 
preventive medication will consist of three parts over 
1 year: (1) an individual semi-structured interview at 
hospital discharge; (2) follow-up telephone interviews 
at 3, 6 and 9 months after discharge; and (3) a final 
individual semi-structured interview 1 year after 
discharge. Information on patient follow-up will be 
shared with the general practitioner and the community 
pharmacist by sending a report of each interview. The 
primary outcome is adherence to medication during the 
12 months after hospital discharge, assessed using a 
composite endpoint: the medication possession ratio 
associated with a self-administered questionnaire.
Ethics and dissemination  The local ethics committee, 
the national committee for use of personal data in 
medical research and the national data protection 
agency approved the study. The sponsor has no role in 
study design; collection, analysis and interpretation of 
data; or report writing.
Discussion  This pharmacist-led educational programme 
has the potential to significantly improve adherence 
to medication in stroke survivors which could lead to 
a decrease in recurrent cerebral and/or cardiovascular 
events.
Trial registration number  NCT02611440

INTRODUCTION
After a stroke the effectiveness of secondary preven-
tion to prevent the recurrence of vascular events 
requires optimum adherence by the patient.1–7 
Unfortunately, suboptimal adherence to medication 
is often observed, with rates ranging from <10% to 
>95% according to the methodology used, the time 
of measurement and the drug concerned.8–10

Among published studies investigating 
programmes aimed at improving adherence 

to post-stroke medication, several differences 
are observed. For instance, articles reporting 
randomised controlled trials (RCTs) of interven-
tions that significantly improved adherence to 
medication among stroke survivors11–13 investigated 
several types of educational programmes that took 
place in different locations (at home or hospital) 
and at various intervals after stroke. Furthermore, 
adherence was measured using several different 
methods, which makes it difficult to interpret the 
evidence. They also did not specify the profession 
of the person who interacted with the patient. It is 
therefore currently unclear how to improve medi-
cation adherence after a stroke.

It is noteworthy that the role of pharmacists in 
such programmes has not been extensively inves-
tigated, unlike that of nurses.14–20 However, none 
of the RCTs that tested nurse-led interventions 
reported a significant improvement in adher-
ence to secondary preventive medication after 
an ischaemic stroke.14 15 17 19 20 In the few studies 
that were pharmacist-led, the results were posi-
tive but no conclusion could be made as to the 
efficacy of such interventions.21–23 The study by 
Hedegaard et al22 did not report a significant 
improvement in adherence to secondary preven-
tive medication, persistence or clinical outcomes 
in patients receiving a pharmacist-led interven-
tion, possibly due to several limitations such as a 
carryover between the intervention and control 
groups or the establishment of a secondary preven-
tion clinic during the study, which may explain the 
unexpected high adherence rates in both groups. 
Lummis et al21 described activities carried out by 
the pharmacist in the healthcare team in a stroke 
clinic but unfortunately this study was not a RCT, 
which limits the conclusions. McAlister et al23 
reported significantly better achievement of systolic 
blood pressure and low-density lipoprotein targets 
among stroke patients addressed by pharmacist-led 
care compared with nurse-led care, but no differ-
ence regarding adherence to medication was found. 
Furthermore, pharmacist interventions included 
initiation and titration of medication according to 
Canadian guidelines that are not reproducible in 
France.

A pharmacist-led intervention still has the poten-
tial to be effective because pharmacist interventions 
have been reported to have a significant impact on 
adherence to medication for general cardiovascular 
prevention24–26 and in reducing cardiovascular 

 on June 2, 2021 by guest. P
rotected by copyright.

http://ejhp.bm
j.com

/
E

ur J H
osp P

harm
: first published as 10.1136/ejhpharm

-2020-002425 on 25 S
eptem

ber 2020. D
ow

nloaded from
 

http://www.eahp.eu/
http://ejhp.bmj.com/
http://orcid.org/0000-0002-7061-1662
http://crossmark.crossref.org/dialog/?doi=10.1136/ejhpharm-2020-002425&domain=pdf&date_stamp=2020-09-25
NCT02611440
http://ejhp.bmj.com/


2 Khettar S, et al. Eur J Hosp Pharm 2020;0:1–7. doi:10.1136/ejhpharm-2020-002425

Protocol

disease risk factors.27–31 Furthermore, therapeutic education 
conducted by a pharmacist with stroke survivors was also found 
to improve patient quality of life.32 A recent description of a 
pharmacist-led stroke prevention clinic seems to show the rele-
vance of interventions (medication reconciliation, updating 
medication list, education on stroke risk reduction and rein-
forcement of medication adherence on a regular basis) on several 
controls of risk factors; however, this was not formally evaluated 
by a RCT.33

Further studies are needed to explore the potential of phar-
macist-led interventions to improve adherence to medication in 
patients with stroke. As a drug expert, the pharmacist can act on 
numerous factors that have a role to play in adherence to medi-
cation by patients with chronic diseases.

In this context, the ADMED-AVC study was selected as part 
of a call for projects put in place by the French Ministry of 
Health (Direction Générale de l’Offre de Soins, DGOS). The 
funding obtained from the French national healthcare system 
research programme on the performance of healthcare systems 
(Programme de Recherche sur la Performance du Système 
des Soins, PREPS; no 13–0533) made it possible to carry out 
a prospective multicentre RCT to evaluate the efficacy of a 
collaborative multiprofessional patient-centred intervention 
conducted by a clinical pharmacist on adherence to secondary 
preventive medication in stroke survivors. The study protocol is 
reported here.

METHODS AND ANALYSIS
Study design
This is an open-label multicentre RCT comparing a pharmacist-
driven intervention with standard care. Inpatients will be 
recruited in the stroke unit (n=1) or the neurological rehabilita-
tion unit (n=5) of French university hospitals.

The level of randomisation will be the centres and not the 
patient. Each centre will be assigned to one of the two periods 
(intervention vs standard care): for example, to either interven-
tion followed by standard care, or standard care followed by 
intervention, each with a 1-month washout between the two 
periods. Each centre represents a cluster and will participate 
in both strategies, therefore each group will comprise the six 
centres. Eligible patients will be offered to participate in the 
study according to the assigned period of the centre at the time 
of their discharge. The computer-generated randomisation will 
be conducted before the start of the study by the clinical research 
methodology unit of the Lyon teaching hospitals (Hospices Civils 
de Lyon, Lyon, France) using SAS software V9.4 (Cary, North 
Carolina, USA). The follow-up period for the study will be 12 
months. A flowchart of the trial design is shown in figure 1.

Patient recruitment
Inpatients (post-stroke hospitalisation) with ischaemic stroke 
will be included if they are aged 18 years or more, taking medi-
cation including an antiplatelet or anticoagulant agent with at 
least an antihypertensive agent and/or a statin, are returning 
home at hospital discharge, have no cognitive or major psychi-
atric disorder and have sufficient autonomy for the management 
of medication at home (Barthel index >30). The study will be 
proposed to inpatients by the investigator in tandem with the 
pharmacist once hospital discharge is planned. The investigator 
will present the study and sign the consent with the patient, 
and the pharmacist will then take charge of the pharmaceutical 
evaluation.

Inpatients will not be included if they do not have a usual 
community pharmacy (or more than two usual community phar-
macies). Indeed, the ADMED-AVC project seeks to create the 
link between healthcare professionals around the stroke patient, 
which appears to be difficult if there are too many participants 
and also makes it difficult to retrieve refill data.

Study groups
The study comprises two groups, the standard care group and 
the intervention group.

Standard care group
Aside from medication review which is carried out routinely 
during hospitalisation, patients in the standard care group will 
receive no specific intervention by the clinical pharmacist. A 
pharmacist will give a follow-up diary to the patients before 
hospital discharge and will set up a single interview with them 
to be conducted at the hospital 1 year after discharge. During 
this interview every drug-related problem reported in the patient 
follow-up diary will be discussed. The primary outcome will be 
measured at this time.

Intervention group
The intervention will be driven by the clinical pharmacist and 
will consist of (1) an individual semi-structured interview with 
the patient at hospital discharge (day 0); (2) three follow-up 
telephone interviews at 3, 6 and 9 months with the patient to 
reinforce adherence to medication; and (3) an individual inter-
view conducted at the hospital 12 months after discharge. Each 

Figure 1  Flowchart of trial design. GP, general practitioner.
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interview between the clinical pharmacist and patient (at hospital 
and telephone calls) will be formally summarised by the pharma-
cist. This report will be sent to the patient’s general practitioner 
(GP), specialists when appropriate, and his/her usual community 
pharmacist, with the indication of any prescription changes and 
drug-related problems (eg, interactions or adverse effects). This 
report will be co-signed by the investigator and the pharmacist. 
Healthcare professionals involved in the patient’s long-term 
management will thus have the same level of information about 
the patient for optimised follow-up.

Patient interviews
Interview before discharge
A trained hospital clinical pharmacist will conduct a semi-
structured interview with the patient lasting approximately 
60 min. The aim is to inform them about the disease, the role of 
secondary preventive medication and the significance of lifestyle 
and dietary recommendations. Above all, the clinical pharmacist 
will check the patient’s discharge prescription and apply a medi-
cation reconciliation process before the interview.

The first part of the interview will explore patient barriers to 
medication adherence to understand and adapt her/his presen-
tation to the patient. The pharmacist will then explain changes 
to treatment before focusing on secondary stroke prevention 
medication with tailored information. The objective will be 
to explain the treatments and to answer questions on the day-
to-day management of treatments. The pharmacist will deal with 
practical situations to assess patients’ self-management skills—
for instance, situations with an increased iatrogenic risk such as 
bleeding with an anticoagulant agent or muscle pain with a lipid-
lowering agent.

At the end of the interview the pharmacist will draw up a 
discharge plan,33 which will consist of a review of discharge 
medication and reconciliation with the patient’s drug regimen 
at admission, and a medication plan in collaboration with the 
patient. The pharmacist will synthesise all important informa-
tion and prepare a report of the discharge medication, indicating 
any prescription changes to the patient’s GP/specialists and the 
community pharmacist.

Participants will also receive educational brochures to support 
oral information. The educational material about stroke preven-
tive treatments (explanatory document for each pharmacological 
class) were developed by pharmacists and a physical and rehabil-
itation medicine (PRM) physician, validated by physicians and 
patients from a stroke association, endorsed by the Hospices 
Civils de Lyon and the French physical and rehabilitation medi-
cine society (Société Française de Médecine Physique et Réad-
aptation, SOFMER). A guide developed by the French Ministry 
of Health for implementation of lifestyle and dietary recom-
mendations will also be given. Finally, the patient will receive a 
follow-up diary to report potential treatment-related difficulties, 
treatment modifications, side effects and hospitalisations.

Telephone interviews
The patient will be contacted by telephone at 3, 6 and 9 months 
after discharge. The aim of these telephone interviews is to 
review treatment modifications, drug-related problems and to 
reinforce adherence to medication. In particular, drug-related 
problems such as side effects, drug interactions and problems 
related to medication delivery will be discussed with the patient. 
The pharmacist will remind the patient and insist on the control 
of risk factors by following lifestyle and dietary recommenda-
tions, adherence to medication and understanding the long-term 

benefit of secondary preventive medication. These discussions 
will allow changes implemented by the patient in her/his life 
following her/his stroke, both in terms of medication and life-
style, to be addressed, or to help in their implementation if 
necessary.

Interview at 12 months
A final individual interview 1 year after discharge will be 
conducted by the clinical pharmacist at the hospital. The 
patient will first be given self-administered questionnaires (see 
below), including a medication adherence questionnaire (8-item 
questionnaire). After this the last follow-up interview will be 
conducted to review treatment modifications and drug-related 
problems (side effects, drug interactions and problems related to 
medication delivery).

The study procedures and assessments are outlined in the 
Standard Protocol Items: Recommendation for Interventional 
Trials (SPIRIT) checklist and SPIRIT (table 1).

Primary outcome
The primary outcome will be adherence to secondary preventive 
medication measured at 1 year after hospital discharge. A patient 
will be considered adherent if (1) the medication possession ratio 
for each secondary preventive drug (defined as number of days 
of medication available to the patient divided by total number of 
days with prescription in the period of the study) is greater than 
80%34 ; and (2) the patient has an adherence score greater than 
6/8 for the entire secondary preventive treatment as assessed 
using a self-administered adherence questionnaire. For instance, 
if the medication possession ratio for the antihypertensive agent 
and the statin are greater than 80% but is 60% for the anti-
platelet agent, the patient is categorised as non-adherent even 
if the self-reported adherence score for the overall treatment is 
greater than 6/8. The community pharmacist will be contacted 
by telephone by the hospital pharmacist to assess the rate of refill 
for each medication.

At 12 months, at least one of the following drugs will need 
to still be prescribed for evaluation: antiplatelet, oral anticoagu-
lant, angiotensin converting enzyme inhibitor, calcium inhibitor, 
diuretic, statin (pharmacological classes selected according to 
current French guidelines).1

Secondary outcomes
Secondary outcomes, which include adherence to each secondary 
preventive drug, quality of life as assessed by the Short Form 
36 (SF-36) Health Survey questionnaire,35 belief/representation 
about the disease as assessed by the Brief Illness Perception Ques-
tionnaire (Brief IPQR)36 and patient satisfaction regarding treat-
ment as assessed by the Treatment Satisfaction with Medicines 
Questionnaire (SATMED-Q)37 are shown in table  1. Patient 
knowledge about the disease and treatments, and also lifestyle 
(eg, diet, exercise) will be assessed by self-administered ques-
tionnaires developed by pharmacists according to French guide-
lines.38 Patient satisfaction about the intervention programme 
and his/her relationship with the healthcare professionals will 
be collected through a Likert scale questionnaire, as will the 
community pharmacist's and GP’s satisfaction. The patient self-
administered questionnaires will be provided by the hospital 
pharmacist and will be completed just before the interview 
(months 0 and 12). The questionnaires for the community phar-
macist and the GP will be completed by telephone or will be sent 
and returned by mail.
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Statistical analysis
We hypothesised that the proportion of adherent patients would 
reach 80% in the control group and 95% in the intervention 
group. To achieve 80% power with a two-sided alpha level of 
0.05, 152 patients are needed (76 in each group). To take into 
account loss to follow-up, a total sample size of 182 patients will 
be included (91 in each group). This sample size is global and 
there is no target number of patients by cluster.

The data will be analysed using SAS software V9.4 (Cary, 
North Carolina, USA). Two populations will be defined: the 
intention-to-treat population will include all included patients 
and the per protocol population will include only patients 
without major deviation from the protocol.

Patient characteristics will be reported using descriptive statis-
tics (number, mean, SD, median and range for quantitative 

variables, and number and percent for categorical variables) for 
each group at global and cluster level.

The main outcome analysis will be conducted on the intention-
to-treat population (main analysis); patients with missing infor-
mation at 1 year (due to death, loss to follow-up and withdrawal 
of consent) will be considered non-adherent in the analyses. 
The effect of the intervention on adherence to medication will 
be quantified and tested using a logistic regression adjusted on 
cluster and period. The same analysis will be conducted on the 
per protocol population.

For secondary outcome analyses, differences in proportions 
between groups (standard care vs intervention) will be compared 
using logistic regression adjusted for cluster and period. For 
quantitative outcome, an analysis of variance (ANOVA) will be 
used to compare mean values between the two groups adjusted 

Table 1  Standard Protocol Items: Recommendation for Interventional Trials (SPIRIT)

Study period

Hospital stay Hospital discharge Follow-up Close-out

TIME POINT −1 to −7 days 0 M3 M6 M9 M12

ENROLMENT  �   �   �   �   �   �

Eligibility screen X  �   �   �   �   �

Informed consent X  �   �   �   �   �

INTERVENTIONS  �   �   �   �   �   �

Medication reconciliation  �  X*  �   �   �   �

Medication review  �  X  �   �   �   �

Interview before discharge  �  X*  �   �   �   �

Providing educational brochures, discharge plan, 
medication plan

 �  X*  �   �   �   �

Providing follow-up diary  �  X  �   �   �   �

Information sharing with healthcare professionals  �  X* X* X* X* X*

Telephone interviews  �   �  X* X* X*  �

Final interview  �   �   �   �   �  X

ASSESSMENTS  �   �   �   �   �   �

History, demographics  �  X  �   �   �   �

PRIMARY OUTCOME  �   �   �   �   �   �

Medication possession ratio  �   �  X* X* X* X

Adherence scale  �  X  �   �   �  X

SECONDARY OUTCOMES  �   �   �   �   �   �

Blood glucose control  �  X  �   �   �  X

Lipid control  �  X  �   �   �  X

Abdominal girth  �  X  �   �   �  X

Blood pressure  �  X  �   �   �  X

Quality of life (SF-36)  �  X  �   �   �  X

Belief/representation about the disease (Brief IPQR)  �  X  �   �   �  X

Knowledge about the disease and the treatments  �  X  �   �   �  X

Lifestyle  �  X  �   �   �  X

Number, type and severity of iatrogenic events  �   �   �   �   �  X

Proportion of patients having recurrent stroke or other 
major adverse cardiovascular event

 �   �   �   �   �  X

Proportion of patients readmitted to hospital  �   �   �   �   �  X

Adherence to each secondary preventive drug  �   �   �   �   �  X

Patient satisfaction regarding treatments (SATMED-Q)  �   �   �   �   �  X

Patient satisfaction regarding the intervention programme  �   �   �   �   �  X*

Community pharmacist’s satisfaction regarding the 
intervention programme

 �   �   �   �   �  X*

General practitioner’s satisfaction regarding the 
intervention programme

 �   �   �   �   �  X*

*Intervention group.
Brief IPQR, Brief Illness Perception Questionnaire; SATMED-Q, Treatment Satisfaction with Medicines Questionnaire; SF-36, Short Form 36 Health Survey questionnaire.  on June 2, 2021 by guest. P
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for cluster and period. The mean scores of each questionnaire 
will be compared between the two groups at 1 year. For the 
SF36 and Brief IPQR questionnaires, the difference between the 
mean scores at baseline and at 1 year will also be calculated and 
compared between the two groups. We will analyse the Brief 
IPQR mean score at baseline to compare adherent and non-
adherent patients. The mean number of side effects and read-
missions will be compared between the two groups, and we will 
also compare mean values of collected laboratory data (fasting 
glucose, glycated haemoglobin, triglycerides, HDL cholesterol, 
LDL cholesterol and total cholesterol levels) at 1 year.

For each test a two-sided p value of <0.05 will be considered 
significant.

ETHICS AND DISSEMINATION
Ethics approval and informed consent
The local ethics committee (Comité de protection des personnes 
Sud Est II) approved the study for all centres (online supple-
mental file). The national committee for use of personal data in 
medical research (Comité Consultatif sur le Traitement de l’In-
formation en matière de Recherche dans le domaine de la Santé, 
CCTIRS) and the national data protection agency (Commission 
nationale de l'informatique et des libertés, CNIL) approved the 
study. Prior written informed consent of recruited patients will 
be obtained. This trial was registered with ​ClinicalTrials.​gov 
(number NCT02611440).

Monitoring
The promoter will delegate a clinical research associate to 
monitor the study in accordance with the existing regulations. 
Newsletters will be sent to those involved in the research to 
provide information about activities relating to the clinical trial 
such as an overview of study progress and information about 
upcoming changes. According to the French law, the following 
will be reported to the national medicines agency (Agence 
Nationale de Sécurité du Médicament et des produits de santé, 
ANSM) and to the local ethics committee: every unexpected 
serious adverse effect, any new safety information and annual 
safety reports. No adverse event related to study participation 
is expected, so no independent monitoring committee will be 
needed.

Data management
Only those involved and identified in the research will have access 
to the data entry software EOL via Medsharing. The data entry 
in the electronic case report form (e-CRF) will be controlled for 
value ranges and outliers. The data will be hosted in a clean room 
by the company CLARANET. Access to this application will be 
secure and via https://www.​essaionline.​com/​default.​asp using a 
personal login and password. The data stored on Medsharing’s 
servers will be duplicated in real-time on multiple disks with 
robotic backup hourly, daily, weekly and monthly. Data protec-
tion will be guaranteed during the exchanges between the user 
and the servers. The information flowing between the client and 
the server will be encrypted using a strong encryption technique. 
Access will be secured by a firewall and only network adminis-
trators and authorised persons from the clinical research meth-
odology unit will access the directory.

Confidentiality
In accordance with the provisions concerning the confidenti-
ality of data available to persons in charge of quality control of 
research involving humans (Article L.1121–3 of the Public Health 

Code), in accordance with the provisions relating to the confi-
dentiality of information in particular clinical trials, the persons 
who lend themselves to them and the results obtained (article R. 
5121–13 of the Public Health Code), the persons having direct 
access to the data will take all the precautions necessary to ensure 
the confidentiality of the information relating to the trials, the 
persons who are suitable for them and, in particular, with regard 
to their identity and the results obtained. These persons, as well 
as the investigators themselves, will be subject to professional 
secrecy (according to the conditions defined by articles 226–13 
and 226–14 of the Penal Code).

During and after the research involving the human persons, 
the data collected on the individuals who will be amenable to it 
and transmitted to the sponsor by the investigators (or any other 
authorised person) will be made anonymous. Only the first letter 
of the subject’s name and the first letter of his/her first name will 
be recorded, accompanied by a coded number specific to the 
study indicating the order of inclusion of the subjects.

Dissemination
The investigators and the project manager will be responsible for 
the publications reporting the results of the study. The sponsor 
has no role in study design; collection, analysis and interpreta-
tion of data; or report writing.

DISCUSSION
Clinical pharmacist-driven intervention
The clinical pharmacist intervention relying on the patient-
centred approach was designed to cover both intentional and 
non-intentional poor adherence.7 By providing patient-tailored 
detailed information about treatments, the pharmacist interven-
tion will attempt to modify erroneous beliefs of patients with 
stroke about medication and intentional non-adherence. In 
parallel, a precise medication plan (when, where and how to take 
medications), provision of educational brochures and dealing 
with practical situations to assess patients’ self-management skills 
will be expected to improve non-intentional non-adherence.

The design of the pharmacist-led intervention targets many 
barriers negatively influencing adherence to stroke medica-
tion: difficulties in taking medication,39 lack of understanding 
of information provided by health professionals,40 lack of 
follow-up by health professionals,40 41 erroneous beliefs of bene-
fits of treatments,40 42–44 lack of knowledge about the disease 
and treatments10 39 40 43 and concerns about adverse effects.40 41 43

It has been highlighted in a qualitative French study exploring 
patient perceptions of stroke and secondary preventive treat-
ments that patients have difficulties in understanding the severity 
of their condition when they are asymptomatic as well as the 
objectives of post-stroke medication; stroke survivors expressed 
a need for more information on stroke and its treatments (dosage, 
schedule, benefits/side effects).39 The present study embraces 
all these aspects with an intervention that assesses barriers to 
medication adherence and aims to improve patient knowledge 
about stroke as well as stroke medication by providing tailored 
information.

Other strengths of the study include the timing of the inter-
ventions, as the pharmacist intervention will be initiated at a 
pertinent moment (before discharge from the stroke unit or from 
the neurological rehabilitation unit for those with disabilities) 
and will continue after hospital discharge. In this way, all major 
information and explanations about treatments will be given 
and summarised to the patient just before discharge, and will 
be delivered on a regular basis for 1 year to reinforce adherence.
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More generally, the intervention includes various approaches 
that have demonstrated efficacy in improving adherence to 
medication (such as dealing with barriers to non-adherence, 
medication plan and communication with other healthcare 
providers).11 12 32

Continuity of care
The significance of the communication with other healthcare 
providers as part of a global approach to stroke survivors has 
been reported elsewhere.31 32 The present study fully integrates 
the issue of continuity of care during the transition from inpatient 
to outpatient care by supporting patients over the year following 
discharge and through the transmission of a summary of inter-
ventions to the patient’s GP, specialists and his/her usual commu-
nity pharmacist. In this way, the study programme contributes 
to overcoming interprofessional boundaries by developing 
collaboration between hospital and community pharmacists, and 
between pharmacists and physicians.

Randomisation
Patient-by-patient randomisation cannot be applied to this 
trial as contacts between inpatients are frequent, and informa-
tion sharing between two parallel groups could be expected 
and would constitute a major barrier to evaluating the exper-
imental intervention. Using a period for randomisation is a 
logical method for this situation: each centre will be drawn to 
determine which period will be assigned to it for 12–18 months 
(intervention or standard care). A washout period of 1 month is 
necessary to avoid information sharing between the two groups.

Measuring adherence
The complexity of adherence to medication has hindered the 
development of a 'gold standard' that allows sensitive and specific 
evaluation and none of the published methods meets all the 
criteria of a reliable and reproducible measurement method.45 
To obtain more reliable data, a combination of different methods 
is recommended.7 45 In this protocol we combine prescription 
refill as observed by the community pharmacist, which allows 
the distinction between prescription discontinuation and non-
adherence, and a self-administered questionnaire, which are 
complementary and easy to implement. In particular, the self-
administered questionnaire has proven as reliable as pill counting 
if a quality relationship of trust exists between the caregiver and 
the patient.45 The advantage over other methods is to explore 
different dimensions of adherence.45

Limits
This is an open-label trial in which pharmacists, physicians 
and patients cannot be blinded. However, we use a method to 
measure adherence that includes an objective evaluation so as 
not to influence the main outcome. Furthermore, the interven-
tion will not be evaluated in those with cognitive impairment, 
aphasia or lack of autonomy which could be thought to limit the 
generalisation of the results. Nevertheless, it is of note that the 
majority of patients will be recruited from rehabilitation units 
that treat patients who are recovering from severe stroke, and 
therefore patients who potentially initially suffered from such 
impairments.

Trial status
Protocol version 5, effective 28 August 2019, is currently used. 
On 1 April 2020, 140 patients (76 in the intervention group 

and 64 in the standard care group) have been enrolled in the six 
hospital centres since 29 July 2015. The study is still ongoing.

CONCLUSION
The ADMED-AVC study is the first trial in France to test the 
impact of a pharmacist-led intervention in patients with isch-
aemic stroke. This programme has the potential to significantly 
improve adherence to medication in stroke survivors, which 
could lead to a decrease in recurrent stroke and also other 
cardiovascular events, a decrease in medication iatrogenic events 
and a better quality of life.
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