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ABSTRACT

Introduction Improving the appropriateness of prescriptions
of oral antithrombotic (AT) drugs, especially AT combinations,
is crucial because these drugs are implicated in bleeding
events. We developed a prescription support-tool synthesising
guidelines on chronic management of oral AT combinations.
Our main objective is to assess the impact of this tool

on improving the prescription of oral ATs to comply with
guidelines.

Methods and analysis A randomised controlled trial will
be conducted among French general practitioners and
cardiologists involved in outpatient settings. Physicians will
be invited to participate to an online survey by email via
physician associations, social networks or word of mouth.
They will be randomised to two arms: the experimental

arm (access to the prescription support-tool) or the control
arm (no prescription support-tool). Then, all participants will
be presented three different clinical vignettes illustrating
outpatient clinical situations and will be asked to propose
prescriptions for each vignette (number of ATs, type, dosage
and duration). A computer-generated randomisation scheme
implemented in the online survey will be used to allocate
physicians to the experimental or control arm and then
stratified by medical specialty. The primary outcome will

be fully appropriate prescription of oral ATs ie, that comply
with the guidelines in terms of number of drugs, drug class,
dosage and duration. To demonstrate a 5% increase in

this proportion, we will need to include a minimum of 230
physicians per arm. A logistic mixed model with a clinical
vignette-effect and a physician-effect nested in the arm of
the study will be used.

Ethics and dissemination The /nstitutional Review
Board of Inserm (IRB00003888) approved our research
project (no. 18—492). If the prescription support-tool
improves the prescription of oral ATs, we will create an
interactive web tool and will assess its impact in terms
of clinical outcomes in real-life.

Trial registration number NCT03630874; Pre-results.

INTRODUCTION
Antithrombotic (AT) drugs, which include
antiplatelet and anticoagulant therapies, are
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Strengths and limitations of this study

» This is a national, multicentre, randomised con-
trolled study to evaluate the impact of a new and
innovative prescription support-tool for chronic
management of oral antithrombotic prescriptions
(single, dual or triple therapy).

» Ascientific committee and an expert committee have
developed and validated 30 clinical vignettes that
we will use to evaluate the prescription support-tool.

» Selected physicians may not be representative of
general practitioners or cardiologists because they
are volunteers.

» Non-access to the prescription support-tool in the
control arm cannot be completely guaranteed (con-
tamination bias).

» The study will be undertaken in France, which could
limit generalisability.

used to prevent and treat many cardiovascular
disorders." With the increase in prevalence
of cardiovascular diseases and medical prog-
ress, these treatments are increasingly being
prescribed all around the world." Further-
more, ATs are the most frequent drug class
implicated in serious and fatal adverse drug
events, particularly bleeding events,”* among
which 70% could be preventable.*

AT combinations (dual or triple AT therapy)
greatlyincrease this risk. For example, Hansen
et al reported a 3.1-fold higher risk of fatal
and non-fatal bleeding with dual warfarin
and clopidogrel therapy and a 3.7-fold higher
risk with triple therapy (warfarin, aspirin and
clopidogrel) than warfarin monotherapy
in patients with non-valvular atrial fibrilla-
tion.” So far, no study has evaluated the rate
of prescriptions of AT combinations not
complying with guidelines for adults, taking
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into account the drugs prescribed and also the dosage
and duration of the prescription. Although tools assessing
inappropriate prescribing such as the Beers or STOPP/
START criteria® ” have a section dedicated to ATs, they
mention only a few conditions for prescribing AT combi-
nations and are relevant to older people only. Only one
Canadian cohort study was specifically designed to assess
the appropriateness of AT combinations in adults.® It
concluded that approximately 15% of patients with AT
combinations had inappropriate dual or triple oral AT
therapy. However, the appropriateness of the prescribing
was limited to the type of drugs combined and did not
cover duration and dosage.

To assess the appropriateness of prescribing oral AT
combinations (considering number of drugs, type of
drugs, dosage and duration at the same time) in a French
cohort of adults, we performed a systematic review of
international guidelines (2012-2018) to define which
oral AT combination is recommended, when and for
how long.” Guidelines dealing with oral AT combina-
tions were numerous (n=70) and none encompassed all
the clinical situations requiring oral AT combinations.
This review highlighted the difficulty for a physician to
quickly find the most up-to-date recommendation and
the one most relevant to the patient’s clinical situation.
These findings, agreeing with clinical experience, led us
to synthesise all the recommendations into a prescription
support-tool (figure 1)? to help physicians prescribe oral
AT combinations.

Our hypothesis is that this prescription support-tool
would improve the prescription of oral ATs to comply
with guidelines. Our primary objective is to assess the
impact of this tool on improving the prescription of oral
ATs to comply with guidelines (in terms of number of
drugs, drug class, dosage and duration at the same time).

METHODS AND ANALYSIS

Study design, study setting and eligibility criteria

A web-based, open randomised controlled trial involving
clinical vignettes will be performed in France via an
online survey. This study will be conducted among French
general practitioners and cardiologists involved in outpa-
tient settings. Physicians with an exclusive hospital prac-
tice will not be eligible.

Physicians will be identified and contacted to participate
in the online survey by email via physician associations,
social networks or word of mouth. The survey will gather
information on physicians’ characteristics, including age,
sex, medical specialty (cardiologist or general practitioner),
place of exercise (hospital or ambulatory setting), years
of medical practice, approximate proportion of patients
prescribed oral AT combinations in their practice (<5%,
6%-10%, 11%-20% or 221%), whether physicians feel
comfortable or not with management of oral AT prescrip-
tions (totally, partially, rarely, never) and whether physi-
cians know where to find the most recent guidelines on
oral AT prescriptions. Then, physicians will be randomised

to two arms: the experimental arm, having access to the
prescription support-tool (figure 1),” and the control arm,
with no prescription support-tool. For physicians in the
experimental arm, the prescription support-tool will be
provided with an explanatory guide (online appendix 1),
both downloaded (or just viewed) online in pdf format.
Then, participants from both arms will be presented three
different clinical vignettes illustrating outpatient clinical
situations and will be asked to propose prescriptions for
each clinical vignette (oral AT or not, number of oral ATs,
type of oral ATs, dosage of each oral AT and duration of the
prescription) by answering four multiple-choice questions
(each question on a separate web page). Question 5 will
evaluate the degree of confidence of physicians have that
their prescription of ATs complies with guidelines on a scale
of 0-10. Physicians in the experimental arm will answer
each question with the help of the tool, downloadable (or
viewable on each page). At the end, we will ask physicians of
the experimental arm to rate, on a scale from 0 and 10, the
usefulness of the prescription support-tool, how much they
would be willing to use this prescription support-tool in
their practice and if they would recommend its use. Physi-
cians in the control arm will be asked to answer according
to their actual clinical practice as closely as possible. Once
the answer is given, physicians cannot go back or change
their answers. Physicians must answer the questions consec-
utively; however, they will be allowed to stop and continue
at any time (on the same computer). Physicians from the
control arm will be able to download the prescription
support-tool once they have completed their answers for
the three clinical vignettes.

The scientific and expert committee have created and
validated 30 clinical vignettes. To ensure that each clin-
ical vignette will be read the same number of times in
both arms, we created two randomised lists of clinical
vignettes in blocks of 30 (one list per trial arm). Clinical
vignettes will then be allocated consecutively 3 by 3 to
each physician, according to the arm in which he/she was
randomised. Therefore, in each arm, for every 10 physi-
cians randomised, all clinical vignettes will be read once.
The randomisation unit will be the physician and the unit
of analysis the clinical vignette. Three clinical vignettes
per physician was a middle ground to ensure the feasibility
of the study considering both participants’ availability
(acceptable time to complete the clinical vignettes) and
statistical need (number of clinical vignettes needed). To
maximise the participation rate, physicians will be sent
reminders every 20 days.

Outcomes

The primary outcome is prescription of oral ATs that
comply with guidelines in terms of number of drugs,
drug class, dosage and duration at the same time, which
will be termed fully appropriate prescription. An expert
committee will determine the correct answer, based on
the prescription support-tool (figure 1).° Secondary
outcomes are (1) prescription of oral ATs that comply
with guidelines in terms of number of drugs, drug
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SINGLE THERAPY 1 Modulation between two therapies

Single Therapy: or THERAPY 2
Antiplatelet (SAPT) or Anticaagulation (SACT) ?:f:n",f,:i N ;f:;z’;tf;:ﬂ;m

DUAL APT Dual Antiplatelet Therapy (DAPT) Minimum therapy duration
DUAL Dual Therapy (SAPT + SACT) Maximum therapy duration
it Triple Therapy (DAPT + SACT) Recommended therapy duration
Abbreviations Dosage of antithrombotic drugs
ABCD? scare for TIA Age=60 years (+1) Aspirin: 75-100 me/day
Clinical features o the TIA (unilateral weaness (+2), speech  Aspirin/dipyridamole: 25/200 e twice a day
disturbance without weakness (+1), other symptoms (0)) Gilostazol: 100 mg twice a day
Duraton of symptoms (< 10 min (0), 10-59 min (+1), 260 min (+2)) ~ Clopidogrel: 75 mg/day
BP=140/0 mmHg (+1)  Diabetes (+1) Prasugrel: 10 mg/day (5 mg/day in patients with body weight < 60 kg)
Acs Acute Coronary Syndrome Contraindications for prasugrel : previous intracranial haemorrhage,
Aspi Aspirin previous ischaemic stroke or transient ischaemic attack, or ongoing
BMS Bare-Metal Stent bleeds ; prasugrel is not recommended for patients 75 years of age
Coronary Artery By Pass Graft or vith a body weight <60 ke.
CHAZDS2-VASG € Congestive Heart failure (+1) Ticagrelor: 90 mg twice  day
H Hypertension (+1) A2 Age = 75 (+2) Contraindications forticagrelor : previous intracranial haemorthage
D Diabetes Melltus (+1) ~ S2Prirstoke o TAtvomboembolism (+2) _ or ongaing bleeds.
VVasoular disease (+1) A Age 65-74 (+1) Triflusal: 600 mg/day
= ScSexcategory (ie. female sex) (+1) VKA: target INR 2-3 for NV-AF, VTE; LV thrombus
£ o Gilostazol Rivaroxaban (Xarelto):
S Clopi Clopidogrel « Venous thrombo-embolism (venous thrombosis/pulmanary
P ] Chronic Limb-Threatening Ischemia embolism): D1 to D21: 15 mg x 2/day then from D22
2 ower Dual Antiplatelet Therapy onwards: 20 mg/day in a single take
= oo Drug-Coated Balloon « For the prevention of embolic stroke in patients with NV-AF:
2 DEs Drug-Eluting Stent 20 mg/day in a single take
< oA Direct Oral Anticoagulant + No adjustment on weight, age, sex
2 AL Dual Therapy: SAPT + SACT « Renal failure
= WASBLED  Abnormal renal (+1) orlver function (+2) - Contraindication with creatinine clearance < 15 mU/min
2 Hypertension (+1) Stroke history (+1) - With creatinine clearance between 15-49 mi/min
£ Prior major Bleeding or predisposition to bleeding (+1) § NV-AF: 15 mg/day
£ LabileR(+D) Elderly > 65 (+1) § Venous thrombo-embolism: 15 mg x 2/day during
= Drugs (concomitant Aspi, Clopi, NSAIDs (+1) or acohol (+2) the firstthree weeks then 20 mg/day in a single take
Ep International Normalized Ratio - No adiustment beyond a creatinine clearance > 50 ml/min
2 L Lower Extremity Artery Disease Apixaban (Eliquis):
=] Left Ventricular « For the prevention of embolic stroke in patients with NV-AF.
= Niss National Institutes of Health Stroke Scale -5 mgx2/day
£ NSTEACS  Non-ST Elevation Acute Coronary Syndrome - NV-AFand at least two of the following: age = 80 yo,
£ NP Non-valvular atrial fibrillation weight = 60 kg, serum creatinine = 133 micromol: 2,5 mg x 2/day
2 me Oral Anticoagulant : VKA or DOA - With creatinine clearance between 15-29 mi/min: 2,5 mg x 2/day
2 pl BVSOrDOB) - O with 15 m/min
g P Prasugrel « Venous thrombo-embalism (venous
= swer Single Antiplatelet Therapy D1 to D7: 10 mg x 2/day then from D8 onwards: 5 mg x 2/day
S st Single Anticoagulation Therapy Dabigatran (Pradaxa):
SIHD Stable Ischemic Heart Disease « For the prevention of embolic stroke in patients with NV-AF o VTE
STEMI ST-Elevation Myocardial Infarction treatment, after treatment with a parenteral anticoagulant for at least
TR Transcatheter Aortic Valve Replacement 5days : 150 mg x 2/day
A Transient Ischeic Attack « 110 mg x 2/day if
Tica Ticagrelor §>80
Trifla Trflusal § Patients also treated with Verapamil
TRIPLE Triple Therapy: DAPT + SACT § clearance between 30-50 ml/min
VKA Vitamin K Antagonist Transcatheter Aurtic Valve + Contraindication with creatinine clearance < 30 ml/min
VIE Venous Thromboembolism

THE COCKCROFT AND GAULT FORMULA (1973)

Cor = {((140 — Age) x Weight) / (72 x Sg,)} x 0.85 it female)
= G (creatinine clearance) = mUminute

30 Age=years  Weight =k Sc (serum creatinine) = mg/dL

TARGET PR
Prosthesis thrombogenicity
Low®

Medium®
High?

40 IF BLEEDING DURING DAPT, follow these recommendations (figure 10)
ht inical-Practice-Guid

4 Mitral rticuspid valve replacement, previous thromboembolism | ines/2017-focused-update-on-dual-antiplatele-therapy-dapt

atrtal sbellatin, atral stenusis of any dogree, e e< 255 SPECIFIC CONDITIONS REQUIRING SYSTEMATICALLY AN IN-HOSPITAL

» Carbomedics, Nedtronic HallATS, Medtronc Open-Piot, S-Jude | gL T HAVE BEEN EXGLUDED: cancer, auto-immune disease,

LSt ekl i hemophilia, uman immunadeficiency irus (HIV),pediatrics and
JEIEIEL VAN LGt 0% pregnancy and In-hospital prescriptions (including bridging therapy,

4 Lillehei-Kaster, Omniscience, Starr-Edwards (ball-cage), Bjork 2
Shlty oot O it e perpae therapy, and treatment of acute phase of cardiovascular

Date of the procedure m M3 M6 M12 M= months
or acute medical event 2

>

ACUTE/RECENT CORONARY SYNDROMES (ACS)
NSTE-ACS or STEMI

DAPT SINGLE
Aspi + Tica OR Clopi

Open access

2019 SYNTHESIS OF RECOMMENDATIONS
FOR CHRONIC MANAGEMENT
OF ANTITHROMBOTIC COMBINATIONS

INDICATIONS, DURATION AND DOSAGE IN ADULTS

Dual or triple anti-thrombotic therapies
are NEVER recommended in:

 NV-AF CHA2DS2-VASc score = 2 for male and = 3 for female and/or VTE* (including cerebral venous thrombosis
and post-embolic pulmonary hypertension) and/or mechanical heart valve
- isolated
- associated with
ischemic stroke
and/or LEAD without recent revascularisation procedure Indications
and/or carotid or vertebral stenosis without stent for SACT
and/or coronary artery disease without recent invasive procedure or acute syndrome
and/or bioprosthesis
« Embolic ischemic stroke
* Recurrent stroke despite SAPT
+ Mitral stenosis and previous stroke or left atrial thrombus.

* Carotid o vertebral stenosis (except with stent) } Indications for SSPT | combinations of anti-thromhotic drugs

« Carotid or vertebral dissection } SAPT or SACT: 3-6 month NEVER recommended :
* 2 0AC (except in switches)
« Valvular bioprosthesis } 3-6 months of SACT (SAPT for patients with + 2P2Y12 inhibitors (= Clopidogre, Tcagrelor, Prasugrel)

aortic bioprosthesis at high risk of bleeding) « 0AC + Ticagrelor or Prasugrel
D0A

Date of the procedure M1 M3 M6 M12  M=months
or acute medical event >

»

STABLE ISCHEMIC HEART DISEASE (SIH|

DAPT DAPT or SINGLE SINGLE
Aspi + Clopi

wi Aspi A

(DES, BMS or DCB) DAPT can be extended to 30 months if low bleeding risk (+ Clopi) £

or shortened to 1-3 months if high bleeding risk

TRIPLE TRIPLE or DUAL UL SINGLE

o onc { o
+ anindication fororal |+ RS9I+ Clopd -+ Aspl AND/OR Clopi -+ Aspi OR Clopi

anticoagulation** 0

1-month

3

T
DAPT or SINGLE Nood a speciaises | SMLE

h CABG H L
pt Aspi (+ Clopi)  American guidelines  European guidelines ~ opinion Aspi

* Anticoagulant treatment for VTE for 3 monthsif the factor, 3to 6 months if it is idiopathic, and for long-term
if it is recurrent or associated with a pathology at risk.

NV-AF or flutter VASC 2for men and 2 3 for female. Oral anticoagulation therapy to

VAS f 1 and in female AF v f 2. For

for 3 months if there is a 3106 months if it s diopathic, and forlong-term if it i recurrent o associated with
for VIE disease, the patient wil patient without indic for ic

Date of the procedure L] M3 M6 M12 M= months
or acute medical event 8

»
CAROTID ARTERY DISEASE OR VERTEBRAL ARTERY DISEASE

DAPT or SINGLE

ST Aspi + dipyridamole

carotid and OR (Aspi OR Clopi)
medically managed T bt " Aspi v:nem_ax artery L i
DAPT without a bleeding complication or shortened to 6 months if high bleeding risk SOREH + stenting Aspi POl
+Clopi O (Aspi OR Clopi)
o :
+anindication fororal "M oc ™o _ +stenting AT Aspi» Clogi SINGLE
anticoagulation™ -+ Aspi OR Clopi carotid artery  + recent ACS. Aspi OR Clopi
gy PReCEC 12 months of DAPT from ACS and/or PCI
DAPT Woko (< 1yean)
Aspi + Prasu OR Tica OR Clopi
Y LOWER EXTREMITY ARTERY DISEASE (LEAD)
with PCI (DES, BMS, or DCB) DAPT inhighs ic-rsk patie Aspi . DAPT SINGLE
DAPT vithout a bleeding compication or shortened to 6 months i igh bleding isk P Aspi + Clopi Aspi OR Clopi
TRIPLE TRIPLE or DUAL DUAL | sisi DAPT SINGLE
. e - e Aspi + Clopi 12 months of DAPT from ACS and/or I Aspi OR Clopi
3 + Aspi + Clopi + Aspi AND/OR Clopi + Aspi OR Clopi
+ an indication for oral 01 DUAL DUALor SINGLE SINGLE
anticoagulation” +anindication for oral
1-month anticoagulation* with a low.
3 bleeding risk compared CEI s 0AC
totheriskof stoke/cr + A ORClni | YYesd
ot SINGLE due to stent/graft occlusion
Aspi + Prasu OR Tica OR Clopi
Aspi aa Below-Hnee by it th prosthetic graft e
vith CABG i LEAD: surgery revascularization e, ’”"";:ui‘i"éﬂ:’ii”’ L R Aspi OR Clopi
DAPT vithout a leeding complicaton or shortened to 6 months i igh bleding isk
M M3 M6 M2
i T Date fthe procedure _
-+ anindication for oral 0AC or acute medical even >
anticoagulation® + Aspi OR Clopi 0AC
STROKE/TRANSIENT ISCHEMIC ATTACK (TIA)
STEMI DAPT or SINGLE
ischemic stroke Aspi + dipyridamole
§ ' L DAL SIORE pspl HLLRLS or TIA due to atherosclerosis OR (Aspi OR Clopi OR Trifu OR Cilo)
with fibrinolytc therapy Aspi / e
+Clopi (+ Clopi) T SIHlE
pres SREE Minor ischemic stroke (MHSS <3) * v
Aspl+ Clopl o high risk TIA (ABCD?= 4) Aspi + Clopi Aspi OR Clopi
w68 p— : Aspi
(DES, BMS or DCB) DAPT o . eers s who have tlers Date of the procedure Ll M3 M6 M2
DAPT vithout a blecing compication r shortenedto 6 months i igh bleding risk or acute medical event >
VALVULAR HEART DISEASE
with LV thrombus or high riskof | "N+ VKA oaer Aspi SINSLE = MU SHuE e e
LV thrombus** + Aspi OR Clopi + Prasu OR Tica OR Clopi Aspi ' o
TR Aspi + Clopi Aspi Aspi OR Clopi
TRIPLE TRIPLE or DUAL APT DAPT SINGLE (OR VKA alone if fow bleeding risk) AND/OR Clopi
PCl Aspi+ (VKA + Clopi) Aspi DUAL or SINGLE
iy o 4 , +Prasu OR Tica mechanical heart valve VKA (+ Aspi OR Clopi)
(DES, BMS or DCB) +Asp s Copl O (Prasu OR Tica t
OR Clopi) OR Clopi Aspi -+ thromboembolism : "
despite an adequate INR Life long Dual Therapy should be considered
Indication for NV-AF or C 2 for men and = 3 for female. Oral anticoagulation therapy to
prevent ' Vi f Landin f HAZDS2-VAS f2. For *Indication for , NV-AF or flutter v 2for men and = 3 forfemale. Oral anticoagulation therapy to
VIE disease, 0AC for 3 months f factor, 3 to 6 months ifitis idiopathic, and forlong-term i it i recurrent r provent male AF 1andin
a pathology atrisk. Once the anticoagulant reatment is complete for IE disease, the patient patient without indication for VIE disease, factor, it idopathic,and for long-term f it recunent or associated with
+*High isk for LV thrombus: jection Fraction < 40%, Ateroapical wall mation abnormality. apathologyat i treatment is complee fo VIE disease, ’

Figure 1 2019 synthesis of recommendations for chronic management of antithrombotic combinations.

class, dosage and duration, each assessed separately;
(2) prescription of oral ATs that comply with guidelines
(fully appropriate prescription, number of drugs, drug
class, duration and dosage each assessed separately) by

medical specialty of physicians responding (cardiologist
or general practitioner); (3) the degree of confidence of
physicians have that their prescription of ATs complies
with guidelines; (4) for physicians allocated to receive the
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prescription support-tool only, the overall usefulness of
the tool.

Intervention

We developed, from a systematic review of interna-
tional guidelines published between 2012 and 2018, a
prescription support-tool to help physicians prescribe
oral AT combinations for complying with guidelines.
This prescription support-tool synthesises, on a double-
sided page, selected international guidelines on chronic
management (at least 1month) of oral AT combina-
tions (indication, drugs, dosages and duration) in
adults, without considering in-hospital management and
bridging therapy (figure 1).” We excluded particular clin-
ical situations that require inevitably specialist medical
advice: active cancer, autoimmune diseases, haemophilia,
HIV, paediatrics and pregnancy. The following patholo-
gies were included in this tool because they are the main
causes leading to the prescription of ATs (single, dual or
triple therapy) in adults:' non-valvular atrial fibrillation,
coronary artery disease, ischaemic stroke, valvular heart
disease, peripheral artery disease and venous thrombo-
embolism. Therefore, this tool covers prevention of isch-
aemic and/orembolic events in patients with a history of
coronary disease (stable coronary disease or acute coro-
nary syndrome), non-valvular atrial fibrillation, periph-
eral artery disease, venous thromboembolism disease,
ischaemic stroke (and transient ischaemic attack) and/
or valvular heart disease (bioprosthesis, mechanical valve
and transcatheter aortic valve replacement). It does not
cover primary prevention in other scenarios such as
patients without those conditions but at low or high-risk
for ischaemic events (figure 1).? Our tool also specifies the
type of oral ATs that should never be combined (combi-
nations of oral anticoagulants (OAGCs), combinations of
P2Y12 inhibitors or combining one OAC with one potent
P2Y12 inhibitor, namely ticagrelor or prasugrel), the clin-
ical situations in which oral AT combinations are never
indicated and the contraindications of ATs. This prescrip-
tion support-tool aims to give physicians quick access to
the recommendation that fits most of their patient’s clin-
ical situation. The prescription support-tool is accompa-
nied by an explanatory guide (how to read and use the
tool, with examples, online supplementary appendix 1).’

Clinical vignettes

The clinical vignettes illustrating plausible clinical situations
have been developed to reflect clinical practice."’ ' Such
an approach has been found valid in measuring quality of
care."” " Each clinical vignette corresponds to a specific situ-
ation for which physicians will have to indicate, by answering
a multiple-choice question, whether they would prescribe
oral ATs, with the number, type, dosage and duration. All
answers to clinical vignettes’ questions can be found in the
prescription support-tool. An example of a clinical vignette
is presented in online supplementary appendix 2. Two
physicians (1 cardiologist and 1 internist-geriatrician) from
the scientific committee have created 30 clinical vignettes

covering most outpatient clinical situations (without consid-
ering in-hospital management and bridging therapy) for
which the long-term use of oral ATs (single, dual or triple
therapy) is recommended or needs to be stopped according
to the guidelines.

Randomisation

Physicians will be allocated to the two arms in blocks of
4 by use of a computer-generated randomisation scheme
implemented in the online survey (1:1 ratio), then strati-
fied by their medical specialty.

Data collection methods and data management

Data from physicians’ answers will be automatically inte-
grated in a database for statistical analysis. The data will be
completely anonymous. In particular, neither the physi-
cian’s name nor email address will be collected (there
will be no login for participants). There is no planned
follow-up in this trial.

Sample size and statistical considerations

Considering that 85% of AT prescriptions fully comply
with guidelines in the control arrn,8 to demonstrate an
increase in this proportion up to 90% in the experi-
mental arm, we need to include (for a power of 80% and
an alpha risk of 5%) a minimum of 229 physicians per
arm. To obtain a multiple of 10 physicians (because each
physician will complete 3 of 30 clinical vignettes and to
have all clinical vignettes completed the same number of
times in each arm), we plan to include at least 230 physi-
cians per arm. However, if more physicians participate,
all collected data will be considered. For each clinical
vignette, we will consider that prescription is fully appro-
priate (vs inappropriate) if answers to each of the first
four questions (number of drugs, drug class, dosage and
duration) comply with the guidelines. To compare the
percentage of fully appropriate prescriptions between
the two randomised arms, taking into account that each
participant intends to complete three clinical vignettes,
we will use a logistic mixed model with a clinical-vignette
effect and a physician-effect nested in the trial arm. We
will use the same method to compare the percentage of
prescriptions of oral ATs that comply with guidelines in
terms of number of drugs, drug class, duration and dosage,
each assessed separately, between the two randomised
arms (secondary analyses). To compare the degree of
confidence that physicians have that their prescription of
oral AT combinations complies with guidelines (quanti-
tative variable: scale from 0 and 10), taking into account
that each participant intends to complete three clinical
vignettes, we will use a linear mixed model with a clin-
ical-vignette effect and a physician-effect nested in the
trial arm. A subgroup analysis for general practitioners
and for cardiologist will be done. Finally, to assess the
overall usefulness of the tool, we will describe the data of
the experimental arm (mean+SD, median (25-75 IQR)).
All analyses will involve use of R V.3.5.2 (http://www.cran.
r-project.org).
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Scientific and expert committees

Our study involves a scientific committee and an expert
committee. The scientific committee consists of a cardi-
ologist, two internist-geriatricians, a general practitioner
and two epidemiologists. The scientific committee
designed the study protocol, created and validated the
clinical vignettes and will be responsible for data analysis
and writing of the manuscript. The expert committee
consists of a cardiologist, a geriatrician, an internist and
two general practitioners (medical specialties that often
deal with patients needing chronic oral AT prescriptions).
The expert committee had to review all clinical vignettes
with the prescription support-tool (external validation)
to confirm the agreement of the clinical vignettes with
clinical practice and their readability. The committee
estimated the time needed to complete three clinical
vignettes at 10 min.

Patient and public involvement

Patients and/or the public have not been involved in
the development of the research or in the study design
because only physicians will be enrolled and they will not
care for patients in the context of this trial; they will just
complete clinical vignettes.

ETHICS AND DISSEMINATION

The ethics evaluation committee of Inserm, the Institu-
tional Review Board (IRB00003888) approved our research
project (no. 18-492). If the prescription support-tool is
associated with improving the prescription of oral ATs to
comply with guidelines, it will be disseminated to help
improve ATs prescriptions. We will create an interactive
web tool to improve the ergonomics of the tool and to
facilitate the updates. We will assess the impact of this
interactive web tool in terms of clinical outcomes in
real life. This will be the second step, but we feel that we
must first demonstrate that the use of the prescription
support-tool (on paper) is associated with better prescrip-
tion appropriateness before launching a trial involving
patients with clinical outcomes. Results of this trial will
be disseminated in a paper submitted to a peer-reviewed
journal and presentations at relevant conferences.

Author affiliations

"INSERM, Institut Pierre Louis d’Epidémiologie et de Santé Publique, Sorbonne
Université, Paris, France

ZOMEDIT, Observatoire du Médicament des Dispositifs Médicaux et de I'lnnovation
Thérapeutique lle de France, Paris, France

%IRMG, Institut de recherche en médecine générale, Paris, France

“Department of General Practice, University of Saint-Etienne, Saint-Etienne, France
5Sorbonne Université, AP-HP, Hopitaux Universitaires Pitié-Salpétriére — Charles
Foix, Département de cardiologie, Paris, France

®Hopitaux Universitaires Pitié-Salpétriére — Charles Foix, Département Biostatistique
Santé Publique et Information Médicale, Centre de Pharmacoépidémiologie
(Cephepi), AP-HP, Paris, France

"Département de médecine générale, Sorbonne Université, Paris, France

®AP-HP, Hopitaux Universitaires Pitié-Salpétriere — Charles Foix, Département de
gériatrie, Sorbonne Université, Paris, France

Meédecine Interne, Institut Mutualiste Montsouris, Paris, France

Acknowledgements We thank Sebastien Zerah who designed the online survey.
We thank Laura Smales (BioMedEditing) for English editing.

Contributors LZ, DB-Z, AD and FT designed the study. YDR designed the
statistical analysis. LZ and MHM designed the clinical vignettes. PF, A-MM, EP, PC
and J-PC reviewed the clinical vignettes. LZ, DB-Z, MH-M, AD and FT validated
the clinical vignettes. LZ drafted and prepared the manuscript for publication.

All authors re-read and corrected the manuscript. All authors approved the final
manuscript.

Funding This work was supported by Sorbonne Université (PhD grant).
Competing interests None declared.
Patient consent for publication Not required.

Ethics approval The ethics evaluation committee of Inserm, the Institutional
Review Board (IRB00003888) reviewed and approved our research project on
06/12/2018 (no. 18-492). The ethics evaluation committee of Inserm reviewed and
approved a revised version of the protocol on 10/03/18 (no. 18-492 his) to allow us
to communicate our trial via social networks or word of mouth.

Provenance and peer review Not commissioned; externally peer reviewed.

Open access This is an open access article distributed in accordance with the
Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license, which
permits others to distribute, remix, adapt, build upon this work non-commercially,
and license their derivative works on different terms, provided the original work is
properly cited, appropriate credit is given, any changes made indicated, and the use
is non-commercial. See: http://creativecommons.org/licenses/by-nc/4.0/.

REFERENCES

1. Mega JL, Simon T. Pharmacology of antithrombotic drugs: an
assessment of oral antiplatelet and anticoagulant treatments. Lancet
2015;386:281-91.

2. Patel NS, Patel TK, Patel PB, et al. Hospitalizations due to
preventable adverse reactions-a systematic review. Eur J Clin
Pharmacol 2017;73:385-98.

3. Wester K, Jonsson AK, Spigset O, et al. Incidence of fatal adverse
drug reactions: a population based study. Br J Clin Pharmacol
2008;65:573-9.

4. Pirmohamed M, James S, Meakin S, et al. Adverse drug reactions
as cause of admission to hospital: prospective analysis of 18 820
patients. BMJ 2004;329:15-19.

5. Hansen ML, Serensen R, Clausen MT, et al. Risk of bleeding with
single, dual, or triple therapy with warfarin, aspirin, and clopidogrel in
patients with atrial fibrillation. Arch Intern Med 2010;170:1433-41.

6. O'Mahony D, O'Sullivan D, Byrne S, et al. STOPP/START criteria for
potentially inappropriate prescribing in older people: version 2. Age
Ageing 2015;44:213-8.

7. By the American Geriatrics Society 2015 Beers Criteria Update
Expert Panel. American Geriatrics Society 2015 updated beers
criteria for potentially inappropriate medication use in older adults. J
Am Geriatr Soc 2015;63:2227-46.

8. Hamilton K, Davis C, Falk J, et al. Assessing prescribing of NSAIDs,
antiplatelets, and anticoagulants in Canadian family medicine using
chart review. Int J Clin Pharm 2016;38:1094-102.

9. Zerah L, Bun RS, Guillo S, et al. A prescription support-tool for
chronic management of oral antithrombotic combinations in adults
based on a systematic review of international guidelines. PLoS One
2019;14:e0211695.

10. Engel J, van der Wulp |, Poldervaart JM, et al. Clinical decision-
making of cardiologists regarding admission and treatment of
patients with suspected unstable angina or non-ST-elevation
myocardial infarction: protocol of a clinical vignette study. BMJ Open
2015;5:e006441.

11. Bachmann LM, Muhleisen A, Bock A, et al. Vignette studies of
medical choice and judgement to study caregivers' medical decision
behaviour: systematic review. BMC Med Res Methodol 2008;8:50.

12. Peabody JW, Luck J, Glassman P, et al. Comparison of vignettes,
standardized patients, and chart abstraction: a prospective validation
study of 3 methods for measuring quality. JAMA 2000;283:1715-22.

13. Peabody JW, Luck J, Glassman P, et al. Measuring the quality
of physician practice by using clinical vignettes: a prospective
validation study. Ann Intern Med 2004;141:771-80.

Zerah L, et al. BMJ Open 2019;9:€025544. doi:10.1136/bmjopen-2018-025544

“ybuAdoo Aq paroaioid 1sanb Aq 6T0Z aunr GZ uo /wod [wg uadoluwg//:dny wol papeojumoq "'6TOZ dUNC 6 U0 15520-8T02Z-uadolwag/9eTT 0T Se paysignd isiiy :uado NG


http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1016/S0140-6736(15)60243-4
http://dx.doi.org/10.1007/s00228-016-2170-6
http://dx.doi.org/10.1007/s00228-016-2170-6
http://dx.doi.org/10.1111/j.1365-2125.2007.03064.x
http://dx.doi.org/10.1136/bmj.329.7456.15
http://dx.doi.org/10.1001/archinternmed.2010.271
http://dx.doi.org/10.1093/ageing/afu145
http://dx.doi.org/10.1093/ageing/afu145
http://dx.doi.org/10.1111/jgs.13702
http://dx.doi.org/10.1111/jgs.13702
http://dx.doi.org/10.1007/s11096-016-0335-0
http://dx.doi.org/10.1371/journal.pone.0211695
http://dx.doi.org/10.1136/bmjopen-2014-006441
http://dx.doi.org/10.1186/1471-2288-8-50
http://www.ncbi.nlm.nih.gov/pubmed/10755498
http://dx.doi.org/10.7326/0003-4819-141-10-200411160-00008
http://bmjopen.bmj.com/

	Evaluation of a prescription support-tool for chronic management of oral antithrombotic combinations in adults using clinical vignettes: protocol of a randomised controlled trial
	Abstract
	Introduction﻿﻿
	Methods and analysis
	Study design, study setting and eligibility criteria
	Outcomes
	Intervention
	Clinical vignettes
	Randomisation
	Data collection methods and data management
	Sample size and statistical considerations
	Scientific and expert committees
	Patient and public involvement

	Ethics and dissemination
	References


