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ABSTRACT

Background Dual antiplatelet therapy (DAPT) is
frequently discontinued after drug-eluting stent (DES)
implantation, which could increase the risk of major
adverse cardiovascular events (MACEs). Few studies have
attempted to improve DAPT adherence through web-based
social media.

Objective To explore the effect of social media on DAPT
adherence following DES implantation.

Methods/design The WeChat trial is a multicentre,
single-blind, randomised study (1:1). It will recruit 760
patients with DES who require 12 months of DAPT. The
control group will only receive usual care and general
educational messages on medical knowledge. The
intervention group will receive a personalised intervention,
including interactive responses and medication and follow-
up reminders beyond the general educational messages.
The primary endpoint will be the discontinuation rate
which is defined as the cessation of any dual antiplatelet
drug owing to the participants’ discretion within 1 year of
DES implantation. The secondary endpoints will include
medication adherence and MACEs. Both groups will
receive messages or reminders four times a week with
follow-ups over 12 months.

Ethics and dissemination Ethical approval was granted
by Ethics Committee of Guangdong Provincial People’s
Hospital (GDREC2018327H). Results will be disseminated
via peer-reviewed publications and presentations at
international conferences.

Trial registration number NCT03732066

INTRODUCTION

With an ageing population and the increasing
prevalence of cardiovascular risk factors, the
disease load of coronary heart disease (CHD)
will grow dramatically in the future.' * Dual

Strengths and limitations of this study

» This multicentre trial will first provide comprehen-
sive evidence of the effectiveness of social media on
drug compliance with dual antiplatelet therapy and
health management.

» Interactive response based on behavioural change
theory will offer a new approach for motivating pa-
tient stickiness and obtaining patient feedback.

» The distribution of people older than 65 years may
be limited because the study requires the use of
smartphones.

» The causes of discontinuation of either drug, such as
drug changes, gastrointestinal reactions and aller-
gies to aspirin, could not be collected and classified.

antiplatelet therapy (DAPT) is generally
recommended after patients’ drug-eluting
stent (DES) implantation to reduce cardiac
events.” Despite conclusive evidence on
the effectiveness of DAPT demonstrated in
previous studies,” > approximately 9.8% of
patients discontinue antiplatelet therapy
themselves during the l-year follow-up
period, and the overall discontinuation rate is
as high as 28.3%° in the USA and Europe. The
discontinuation in lyear is higher than that
in the short duration. The incidence of major
adverse cardiovascular events (MACEs), stent
thrombosis and target vessel revascularisa-
tion was significantly increased in patients
with DAPT cessation due to poor adher-
ence.®” Many studies have demonstrated that
improving medication adherence is of great
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Patient Population
Patients with DES requiring one-year DAPT and own a mobile phone

[}

Register and Group
1. Enter the applet to register baseline information
2. 760 qualified patients are enrolled and randomized at a 1:1 ratio

Intervention group: Control group:

A. Interactive response

B. Personalized reminders
C. Social media message and care
usual care

Social media message and usual

Follow-up 12 months

¥

Primary Endpoint: Discontinuation rate of any dual anti-platelet drug
within 1 year after DES implantation

Secondary Endpoint: 1) Major adverse cardiovascular events (MACE);
2) Medication adherence

Figure 1 Flow chart of study design. DAPT, dual antiplatelet
therapy; DES, drug-eluting stent.

significance for the long-term prognosis of patients with
cardiovascular diseases.”’

Mobile health offers new and low-cost approaches for
improving patient management of chronic diseases.'’ !
Previous studies have proven that interventions, such as
patienteducation, counselling and medication reminders,
can improve patients’ medication adherence as well as
outcomes.'? ¥ However, only several studies have focused
on improving patients’ DAPT adherence via social media,
especially the popolar application WeChat. Therefore, we
designed this multicentre, single-blind, randomised study
to explore the prevalence of DAPT discontinuation and
the effect of social media on DAPT adherence among
patients who need lyear of DAPT following their DES
implantation.

METHODS

Study design

This WeChat study is a multicentre, single-blind,
randomised controlled trial that will include five public
hospitals as recruitment sites in Guangdong Province.
Participants will be allocated randomly to two arms: the
intervention group and the control group. The control
group will receive messages four times a week only, while
the intervention group will receive interactive responses,
medication reminders, medical knowledge education and
follow-up reminders, in addition to messages. Blinding
will be maintained during the entire study (figure 1).
Trained research nurses will conduct the follow-ups after
6 and 12 months by telephone or in face-to-face visits.
All adverse events will be collected in the self-reported
section of the mobile health tool or by the investigators.

Data collection

Patients in both groups will be required to provide base-
line information, including social demographic char-
acteristics, history of diseases and social behavioural
characteristics, such as smoking status and sports activity.
They will also be required to use WeChat as soon as they
are enrolled in the study. Medication adherence will be
evaluated by the proportion of days covered (PDC) at
both 6-month and 12-month visits.

Study population

Participants will meet the following inclusion criteria:

1. Patients aged =18 years undergoing DES implantation
within 7 days of recruitment.

2. Participating patients are required to receive a rec-
ommendation to undergo DAPT for at least 1year af-
ter their doctor’s evaluation. Participants with a con-
firmed diagnosis of acute coronary syndrom (ACS) will
be eligible for the study. The duration of DAPT will be
evaluated by Precise-DAPT scores and in patients with
stable coronary artery disease (CAD). Those who are
recommended to have 12 months of DAPT will also be
considered for inclusion.

3. Participants are required to be WeChat and smart-
phone users.

4. Written informed consent will be obtained.

Patients will be excluded for the following reasons:
pregnancy; malignant tumour or end-stage disease with
a life expectancy of <lyear; prescription for a shorter
course of DAPT at discharge; refusal to use social media;
refusal to provide written informed consent for this study.

All patients will receive training on using the app when
they enrolled. They will receive a brochure on using the
applet and staff guidance. All patients assigned to the
intervention group will receive personalised social media
interventions four times a week.

Randomisation and blinding

Randomisation will be performed using a centralised,
computerised randomisation programme in a uniform
1:1 allocation ratio. The intervention programme will be
initiated after patients have been enrolled. The patients
(but not their care providers), and research personnel
will be unaware of their allocation. The study coordina-
tors and research assistants conducting the assessments
and the statisticians will also be blinded. This randomi-
sation programme is electronically linked to the applet
delivering the interactive responses and messages,
thereby minimising the need for human interference.
Key participant characteristics that will determine inter-
vention customisation and personalisation will also be
automatically imported into the applet administering the
intervention.

The control group

The control group will receive standard care as deter-
mined by their usual doctors. Typical secondary preven-
tion cardiovascular medications include antithrombotic
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drugs, B-blockers, statins and ACE inhibitor/angiotensin
IT receptor blockers. Control group patients will receive
messages four times a week, including cardiovascular
knowledge and follow-up reminders, such as risk factors
for CHD and typical symptoms of myocardial infarction."”
These patients will have follow-up visits after 6 and 12
months, and they will undergo a physical examination,
lifestyle assessment, drug adherence status evaluation and
therapy adjustment. In order to balance the potential
influence by social media, controls will also receive the
educational material."*

The intervention group
The intervention group will receive the usual messages
(online supplementary eTable 1) with additional person-
alised reminders that will include a series of messages
focusing on medication adherence. They will also receive
autoresponses and backstage counselling over the
12-month study period as detailed below.

The interventions for this group are listed but not
limited to the following points:

Medication reminders

1. Patients’ personal information will be assessed when
they are enrolled. The mHealth tool will provide spe-
cial interventions according to the patients’ medi-
cal history. For example, patients who smoke will be
advised to quit smoking. Every patient will receive a
health report monthly, which will reflect their drug
compliance, blood pressure, heart rate, low-density li-
poprotein cholesterol level and smoking status.

2. Patients’ medication information will be recorded by
obtaining pictures of their medication. Patients will
be asked to use the punch time clock in the mHealth
tool. If they forget to punch in, they can do so whenev-
er they think of it. If there is no record of medication
for 3 days, the intervention group patients will receive
SMS alerts and phone over 7 days.

Interactive responses

1. Autoresponse: after sending personal or discomfort
symptom questions, patients will be provided with an
automatic response pushed by the back-end database
that crawls the keywords. The tool suggests that the
answer is just for reference. If the intervention group
patients have urgent questions, they will be advised to
consult their clinicians.

2. The researchers will communicate with the patients
once a month. If there is an emergency message, the
applet will remind the patient to go to the hospital for
immediate treatment/first aid.

Follow-up

Blood pressure, heart rate, heart rhythm, body weight,
lifestyle assessment findings, medication and medication
adjustment will be recorded at 6 and 12 months after
enrollment. The patients’ medication adherence will
be evaluated by PDC according to their prescriptions.

MACE:s will include all-cause mortality, rehospitalisation,
target vessel revascularisation and stroke. The research
staff will carefully collect all information through outpa-
tient/telephone call follow-ups.

Timeline

1 June 2018-30 September 2018: ethical application for
research proposal is approved by the Institutional Review
Board of Guangdong Provincial People’s Hospital Ethics
Research Committee

1 October 2018-31 December 2018: mobile health tools
are developed in collaboration with relevant technology
companies. A pilot phase takes place in 36 patients for
design optimisation.

1 January 2019-31 December 2020: enrollment is to
be completed over 24 months, and at least 760 patients
are to be randomly allocated to the control group or the
intervention group.

1 December 2021-1 January 2022: follow-up and

interim analysis are performed.

Study endpoints

Primary outcome

The primary endpoint will be the discontinuation rate of
any antiplatelet drug within Iyear of DES implantation.
The discontinuation duration will be further segmented
into periods after the index disruption event, that is, brief
(1-7 days), temporary (8-30 days) and permanent (>30
days), according to follow-ups and records of medication
adherence in the applet.’

Key secondary outcomes

The secondary endpoints will be as follows:

1. Medication adherence: we will assess the patients’
DAPT adherence according to PDC by prescription.

2. MACEs, including all-cause mortality, target vessel re-
vascularisation, non-fatal myocardial infarction and
stroke.

Definition

DAPT is defined as the combination of aspirin and an
oral inhibitor of the P2YI2 receptor for adenosine
5’-diphosphate.'

Oral inhibitors of the P2Y12 receptor include ticagrelor
and clopidogrel.'® Other drugs, such as prasugrel, will
not be included because they are not yet available in the
Chinese market.

Medication change will be defined as any modification
between ticagrelor and clopidogrel under doctors’ advice
(table 1).

Reporting and evaluating clinical adverse events

The researchers at each centre will carefully observe the
main clinical adverse events that occur during the clin-
ical study. They will query and inspect them carefully
according to the ‘Clinical Incident Registration Form’.
They will fill out the ‘Clinical Event Registration Form’ in
the Case Report Form and save all relevant clinical data.
Clinical data related to clinical adverse events will be
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Table 1 Outcome definitions

Term Definition

Dual antiplatelet drug
discontinuation

Discontinuation of any dual antiplatelet drug owing to patients’ discretion, including bleeding
or non-compliance, rather than doctors’ advice. Changing of DAPT medication between

ticagrelor and clopidogrel under doctors’ advice will not be identified as dual antiplatelet drug
discontinuation; such changing at patients’ discretion will be identified as such®

Dual antiplatelet drug
discontinuation duration

Medication adherence

Is further divided into brief (1-7 days), temporary (8-30 days) and permanent (>30 days)®

Is further divided into poor (PDC <40%), moderate (40%-80%) and good (PDC >80%) based on

the number of days the patients take their medicine®

All-cause mortality

Target vascular
revascularisation

Non-fatal myocardial
infarction (M)

Any death recorded between the date of enroliment and the end of data linkage

Any revascularisation procedure involving percutaneous coronary intervention of the target lesion
or surgical bypass of the target vessel

Typical rise and fall of biochemical markers of myocardial necrosis to greater than twice the ULN;
or, if markers are already elevated, further elevation of a marker to >50% of a previous value

that had been decreasing, and >2 x ULN, with >1 of the following: 1) ischaemic symptoms, 2)
development of new pathologic Q waves, 3) ECG changes of new ischaemia or 4) pathological

evidence of MI®
Stroke

The presence of a new focal neurological deficit thought to be vascular in origin, with signs

or symptoms lasting >24 hours. It is strongly recommended (but not required) that an imaging
procedure, such as CT or MRI, be performed.

DAPT, dual antiplatelet therapy; PDC, proportion of days covered; ULN, upper limits of normal.

reported to the Department of Cardiology, Guangdong
Provincial People’s Hospital, Guangdong Institute of
Cardiovascular Diseases and the subcentre’s clinical event
committee for assessment. At least two specialist clini-
cians will be required for confirmation. Any symptoms of
discomfort will be self-reported via social media.

Data and safety monitoring board

A committee of clinicians and a biostatistician will peri-
odically review and evaluate the accumulated study data
for participants’ safety, progress (if appropriate) and effi-
cacy. They will make recommendations to the principal
investigators concerning the continuation, modification
of enrollment or termination of the trial. The hospital’s
academic committee has approved the study design.
Confidentiality agreements have been signed with third-
party companies.

Ethics and dissemination

This study will follow the principles of the Good Clinical
Practice and the Helsinki Declaration. Before the trial
begins, the Principle Investigator (PI) at each subcentre
will be responsible for submitting the necessary informa-
tion, such as the research plan and informed consent
documents to the ethics committee for review. It will
be the responsibility of the investigator to explain the
study’s purpose, methodology, benefits and potential
adverse events of the interventions. All enrolled patients
will be required to provide written, informed consent to
participate in this study. The investigator must obtain
informed consent from the legal parent or legal guardian
of patients who are unable to make a legally binding
decision for any reason. Guangdong Provincial People’s

Hospital’s institutional ethics review board has approved
the study’s design.

Statistical analysis

The sample size calculation will be based on a previous
study.6 With a test level of 0.05, test efficiency of 80%,
l-year incidence rate in the control group of 24%, 1-year
incidence rate in the test group of 15%, significance level
of 0.05, power of 80% and dropout rate of <20% and a
two-sided %* test, 380 subjects will be required in each
group. A total of 760 patients will be needed in the two
groups.

Comparisons between normally distributed continuous
variables, expressed as means+SD, will be performed
using two-sample t-tests. Non-normally distributed contin-
uous variables, presented as medians and IQRs, will be
analysed using Wilcoxon rank-sum tests. Pearson x* or
Fisher’ exact tests will be used, as appropriate, for cate-
gorical data, which will be expressed as percentages. The
primary and secondary endpoints will be analysed in
accordance with the intention-to-treat principle. All tests
will be two tailed, and a p-value of <0.05will be considered
statistically significant. To account for group effects and
correct baseline characteristics, the primary endpoint
will be compared using a generalised assessment equa-
tion, and the SAS V.9.3 will be employed for all analyses.
Subgroups will also be analysed, such as age, education
level and socioeconomic status, using logistic regression
models with the intervention group.

Patient and public involvement
Patients and the public were not involved in the design
of the study, including the development of the research
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question, outcomes measures, recruitment to or conduct
of the study. The results of the study will be disseminated
to the public as deemed appropriate by public health
officials.

DISCUSSION

We hypothesise that social media interventions will
yield better DAPT adherence in patients with CHD who
undergo DES implantation within 1year.

Despite conclusive evidence on the effectiveness
of DAPT, DAPT discontinuation frequently occurs
for various reasons, which can lead to many adverse
outcomes. Cutlip et alfound that incidence of antiplatelet
drug cessation was about 9.6% in 2159 patients with DES
within 6 months after operation. And the risk of death
or recurrent myocardial infarction in those patients with
poor compliance was higher (7.6% vs 3.0%, p<0.001)."”
In Asian, the early discontinuation rate was 31.0%. It
seems to be significantly higher than those reported from
prospective studies, which may more likely reflect the
real-world situation."®

Previous studies have shown that using mobile medical
interventions, even with simple methods, can improve
patients’ lifestyle and risk factors (online supplementary
eTable 2). The SimCard Trial'® has shown that patient
management with the use of social media can improve
the blood pressure control rate in Asians. It provided
evidence that smartphones can promote multifactorial
interventions for secondary prevention of CHD. The
Tobacco, Exercise and DietMessages (TEXT ME) trial
study,12 a randomised controlled trial with 6 months of
follow-up, enrolled 710 patients with CHD. The inter-
vention group received four messages per week, which
included four aspects: smoking intervention, diet, phys-
ical activity and general coronary health education.
Conversely, the control group received standard care only.
The intervention group’s low-density lipoprotein choles-
terol level, systolic blood pressure and body mass index
significantly improved. The TEXT ME study occurred in
asingle centre and had only 6 months of follow-up; never-
theless, it provided a good model for other mobile-based
intervention research and design involving social media.

Although the concept of social media-based interven-
tions is not new, it may be a good method for promoting
medication adherence, considering the rapidly increasing
application ratio of smartphones.””™ After analysing our
previous questionnaire and investigating the current
chronic disease management software on the market,
the project’s clinical and academic teams and the collab-
orating technology company jointly developed a CHD
management programme, which has been internally veri-
fied and externally qualified. Rather than creating a brand
new application, our applet is based on WeChat, which
has approximately 700 million active users. Our applet
will intervene in the patients and their families in various
aspects: lifestyle, health education, self-management,
supervision, behavioural and medical consultation and

treatment adherence evaluation, all of which are associ-
ated with improvement in communication efficiency and
patient compliance.

In conclusion, we designed this single-blind, multi-
centre, randomised study to explore whether a social
media-based intervention would be effective in enhancing
DAPT compliance across multiple hospitals among
patients with CHD who have undergone DES implanta-
tion within 1year.
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