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ABSTRACT

Introduction Atrial fibrillation (AF) developing after
cardiac surgery is the most common postoperative
complication with an incidence up to 50%. The
presence of postoperative AF is associated with
significant morbidity, mortality and economic burden.
However, in Vietnam, data on AF postcardiac surgery
are limited, in part due to a shortage of screening
equipment. This project aims to identify the incidence,
risk factors and postoperative complications of new-
onset postoperative AF after cardiac surgery, and the
feasibility of introducing a novel screening strategy
using the combination of two portable devices to
detect AF.

Methods and analysis This is a feasibility study
examining patients who are (1) >18 years old; (2)
undergoing coronary artery bypass graft and/or valve
surgery and (3) in normal sinus rhythm prior to their
operation. Patients with congenital heart disease, a
prior history of AF or those who require a pacemaker
after surgery will be excluded. All patients will be
followed up for the duration of their hospitalisation.
The screening strategy will include monitoring the
continuous ECG tracing in the intensive care unit,
and if AF is suspected, a 30 s lead-1 ECG will be
recorded using the smartphone-based AliveCor Kardia
Mobile. On the postoperative wards, blood pressure
will be measured three times daily using a modified
blood pressure device (Microlife BP200 Afib): and if
AF is suspected a 30s ECG will be recorded using
the AliveCor Kardia Mobile. A 12-lead ECG may be
ordered subsequently if clinically indicated. The
primary outcome is the incidence of postoperative
AF. Secondary outcomes include establishing the

risk factors and complications associated with
postoperative AF; and the barriers and facilitators of
the screening strategy.

Ethics and dissemination Ethics approval was granted
by Scientific Board of Cardiovascular Centre, E Hospital on
28 September, 2017. Study results will be disseminated
through local and international conferences and peer-
reviewed publications.

Strengths and limitations of this study

» This is the first known study to examine the in-
cidence of postoperative atrial fibrillation in a
Vietnamese population.

» The study is unique as it explores the feasibility of
introducing a simple screening strategy for atrial
fibrillation in a limited-resource setting in Vietnam.
If the screening strategy is determined to be easy
to implement, time-effective and cost-effective,
it could be implemented widely in similar low-re-
source settings.

» The study design involves a large proportion of hos-
pital staff in the development and implementation
of the screening strategy, including management,
nurses, doctors and trainees. This will provide a
full understanding of the feasibility, challenges and
implications of the study, including changes in staff
practice.

» A limitation in the study design is that the incidence
of postoperative atrial fibrillation may be underesti-
mated, due to the large number of staff responsible
for monitoring the patients, and the high variation in
the educational background and skills of the staff.

» This study will assess the true and false positive
rates for each of the screening devices used in this
protocol (ie, the AliveCor Kardia Mobile and Microlife
BP200 Afib) compared with the 12-lead ECG.
However, due to the limited available resources in
Vietnam, it is not possible to assess the sensitivity
and specificity of these devices in this setting.

INTRODUCTION

Atrial fibrillation (AF) developed postoper-
atively among patients undergoing cardiac
surgery is also the most common complica-
tion, occurring in up to 50% of patients.' *
Postoperative AF (POAF) frequently occurs
within 5 days after surgery with the peak inci-
dence on postoperative day 2.” The majority
of AF episodes are asymptomatic, with
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Figure 1 Phillips IntelliVue Patients MP20 Monitor.

palpitations reported in only 1/3 of all AF episode,4 and
many other symptoms such as fatigue, dizziness or short-
ness of breath are non-specific and easily confused with
what might be expected during recovery from surgery.
Therefore, the incidence of POAF may be underesti-
mated if patients are not routinely monitored.

Once POAF has occurred, it is associated with worse
surgical outcomes, substantial morbidity, mortality and
economic burden.”® The 30-day postoperative mortality
after coronary artery bypass graft (CABG) or aortic valve
replacement is seven times higher among patients devel-
oping POAF compared with normal sinus rhythm group
(5% vs 0.7%, respectively; p=0.001) K Additionally, median
length of hospital stay is almost 5 days longer and length
of intensive care unit (ICU) stay is double the length of
patients with normal sinus rhythm.7 Patients experiencing
POAF also have a fourfold higher frequency of major
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Figure 2 Single-lead ECG being recorded using AliveCor
device with Kardia Mobile app on iPhone.

infections including endocarditis and mediastinitis (0.9%
vs 0.2%, p=0.03), and higher rates of minor infections
(pneumonia, superficial wound infection and urinary
tract infection).7 Creswell et al have shown that the inci-
dence of stroke associated with POAF is threefold higher.!
POAF is also associated with a significantly higher long-
term mortality.” In a meta-analysis about new-onset AF
following coronary bypass surgery, the pooled HR signifi-
cantly favoured higher survival rate in patients without
POAF (HR 1.28; 95% CI 1.19 to 1.37, p<0.0001).” Better
understanding of the pathology of this arrhythmia would
lead to better prevention, management and postopera-
tive outcomes.

The mechanisms for development of AF after cardiac
surgery are not fully understood, and it is believed that
POAF is a multifactorial disorder. POAF shares similar
risk factors to medical AF including advanced age, cardio-
vascular disease (hypertension, coronary artery disease,
diabetes mellitus, obesity, obstructive sleep apnoea. A
variety of causative factors have been described for POAF,
including pericardial inflammation, excessive produc-
tion of catecholamines, autonomic imbalance during the
postoperative period and interstitial mobilisation of fluid
with resultant changes in volume, pressure and neurohor-
monal environment.

Several strategies have been proposed to prevent the
complications of POAF. Beta blockers, given preopera-
tively, have been shown to be the most effective preven-
tive medication: carvedilol is associated with significant
reduction in incidence of POAF (RR 0.49, 95% CI 0.37 to
0.64, p<O.OOl).10 However, beta blockers have the risk of
negative inotropic effects and cannot be used for patients
with obstructive pulmonary disease. Other options such as
corticosteroid,11 12 amiodarone,13 colchicine,14 1% Vitamin
C'® are of modest value, and evidence is inconsistent
for statins'” '® and ACE inhibitor."” Despite evidence for
prevention medications, these strategies are not routinely
implemented, and therefore, POAF is still complicating
cardiac surgery, resulting in poorer clinical outcomes for
patients.

In Vietnam, there are only a few small studies on AF.
One study has investigated the prevalence of AF in 461
elderly patients admitted to National Geriatric Hospital,
and identified the prevalence of 3.9% in patients with a
mean age of 76+9 years,” which is comparable to prev-
alence in people =60 years old in other Asian countries
but is much lower than that of Caucasian population
(8%).”" This study also identified a treatment gap, as only
22.2% of eligible patients were prescribed anticoagula-
tion according to guideline-based treatment recommen-
dations.” There are only two studies on AF in a surgical
setting in Vietnam, both with small sample sizes <100: one
about the prophylactic use of amiodarone intraopera-
tively in patients with known AF* and the other about the
use of Cox-maze procedure by high-frequency ablation
to treat AF.*® The former study showed the single use of
intravenous amiodarone during cardiac surgery was effec-
tive at increasing the rate of conversion to sinus rhythm
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Figure 3 Microlife BP200 Afib.

compared with normal saline (65% vs 15%, respectively).
The latter reported the rate of conversion to sinus rhythm
by using Cox-maze procedure was approximately 84%
until 1year after surgery.

Little is known about the incidence of POAF in
Vietnam, the risk factors for developing POAF or the asso-
ciated complications. In other countries, these data have
largely been collected through interrogation of electronic
medical record databases,24 however, electronic medical
records do not exist in Vietnam, and heart rhythm is not
routinely monitored outside of the ICU. Establishing a
baseline for POAF incidence and outcomes is critical for
defining the current problem in Vietnam. This data will
then be available to inform future research investigating
POAF treatment and preventative interventions.

SPECIFIC OBJECTIVES

The aims of this study are to:

1. Test the feasibility of establishing a sustainable sys-
tem of monitoring cardiac surgery patients for POAF
during their inpatient stay, in a Vietnamese setting.

2. Document the incidence of new-onset POAF after car-
diac surgery in a Vietnamese population.

3. Investigate the risk factors for developing POAF.
4. Investigate the postsurgical complications associated
with POAF during hospitalisation.

METHODS AND ANALYSIS

Study design

This feasibility study will use a single-centre, prospective
cohortdesign to examine a novel strategy for screening for
POAF and the incidence of POAF among adult patients
undergoing cardiac surgery. The study will be conducted
over lyear at the Cardiovascular Centre, E Hospital,
Hanoi, Vietnam from December 2017 to December 2018.

Description of the participating hospital

The Cardiovascular Centre of E Hospital is a
150-bed centre which was founded to provide high-quality
cardiovascular care for both children and adults from all
parts of Vietnam. Nearly 1000 operations are performed
each year at this centre, including valve surgeries, coro-
nary artery bypass surgeries, repair or palliative surgeries
for various types of congenital heart diseases with the
implementation of modern techniques (minimally inva-
sive cardiac surgery, aortic valve reconstruction), all of
which have made the centre one of the leading facilities
for cardiovascular surgery in Vietnam.

Routine practice and currently available screening resources
In current practice, after cardiac surgery, all patients are
transferred to the ICU and once they are stable, they are
transferred to the postoperative wards in the department
of cardiovascular and thoracic surgery.

In the ICU setting

All patients have continuous ECG tracing using a
bedside patient monitor (Phillips IntelliVue Patients M30
Monitor) (figure 1), but the tracing is not recorded in
any way and cannot be printed out. However, the patient’s
heart rate is recorded hourly by the nurses, using data
provided by the bedside patient monitor.

In the postoperative wards

No ECG tracing is available. Holter ECG is not a feasible
option since it records the ECG in only 24 hours while the
hospitalisation length of stay may be days, weeks or even
months. On the other hands, patients have their blood
pressure (BP) and heart rate measured routinely by the
nursing staff three times per day.

Preintervention training

All doctors and nurses from the ICU department, and
the cardiovascular and thoracic surgery department will
receive education regarding POAF; the study aims and
protocol; correct interpretation of an ECG to recog-
nise AF; how to record a smartphone single-lead ECG
(AliveCor Kardia Mobile) (figure 2) and how to complete
the data collection form. Nurses on the cardiothoracic
wards will also be trained in the correct use of the modi-
fied BP measuring device with the capacity to detect AF
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(Microlife BP200 Afib) (figure 3) and the smartphone
single-lead ECG.

AliveCor Kardia Mobile

The AliveCor Kardia Mobile is a smartphone-based
single-lead ECG. Hand-held electrodes attach to the
smartphone, and when the Kardia ‘app’ is opened on
the phone, a 30s lead-I ECG is recorded on the phone,
and the ECG recording is automatically synchronised to
a secure internet server. An on-device algorithm auto-
matically detects the possibility of AF based on an irregu-
larity index and the presence of P-waves. The device and
algorithm has been validated with a sensitivity of 98%
and specificity of 97% for the detection of AF and has
received Food and Drug Administration Class II Medical
Device clearance.

Microlife BP200 Afib

The Microlife BP200 Afib is an electronic sphygmoma-
nometer, which is equipped with an algorithm to auto-
matically detect irregular beats. The device automatically
records three consecutive measurements to provide the
most accurate BP results. In AF mode, an algorithm is
used to calculate the irregularity index based on interval
between heartbeats and indicates an irregular pulse if the
threshold is exceeded. If an irregular pulse is detected in
at least two out of three measurements, the icon ‘AFib’
on the display starts blinking. The Microlife BP200 Afib
device has high sensitivity and specificity for detecting AF
(100% and 92%, respectively).” The National Institute
for Health and Care Excellence guideline advocates the
use of automated AF detection sphygmomanometer for
the detection of AF.*®

Participants

All patients admitted for cardiac surgery at the cardiovas-
cular and thoracic surgery department will be screened
for their eligibility using the following criteria:

Inclusion criteria

» =18 years old.

» CABG and/or valve surgery.

» In sinus rhythm prior to surgery.

Exclusion criteria

» Congenital heart diseases.

» Known AF prior to surgery.

» Patients with third degree atrioventricular nodal
block requiring pacemaker.

Intervention

Consecutive patients undergoing cardiac surgery will be
identified by the cardiothoracic surgical list, and they will
be screened by the principal investigator. A research data
collection form (online supplementary 1) will be attached
to the routine medical record and will be completed by
the treating doctors in the ICU, and cardiovascular and
thoracic surgery department. Figure 4 illustrates the

FOLLOW-UP

Figure 4 Study flow and patient pathway. AF, atrial
fibrillation; BP, blood pressure; ICU, intensive care unit;
OAC, oral anticoagulant; POAF, postoperative atrial
fibrillation.

study flow and patient pathway from screening through
to prospective treatment and discharge.

AF screening strategy

As there is no current method by which patients are
screened for POAF after surgery, a novel screening
strategy was developed to fit within the current workflow
and limit additional work for the staff.

Enrolled patients will be reviewed daily until discharge.
As standard care, patients are continuously monitored
during their ICU stay, using a bedside patient monitor
(Philips IntelliVue Patients M30 Monitor) (figure 1),
which the nursing staff monitor. Episodes of POAF will
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be identified by nursing staff inspecting the ECG tracing
on the monitor while they are recording the patients’
hourly heart rate observation from the monitor. If AF
is suspected, nursing staff will document the suspected
episode by recording a 30s ECG trace on the smartphone
single-lead ECG, as no facility exists to print the trace
from the bedside monitor. The treating physicians will be
notified and will review the patient and the single-lead
ECG trace, ordering a 12-lead ECG where necessary. All
AF episodes =230s will be classified as POAF.

Once patients are discharged from ICU to the cardio-
vascular and thoracic surgery department, continuous
bedside monitoring is no longer routinely performed
on the ward. Therefore, the nursing staff will screen all
patients three times per day (morning, early afternoon and
early evening) using the modified BP measuring device
(Microlife BP200 Afib), instead of the standard-care BP
monitor. If AF is suspected, either by observation, symp-
toms or on the modified BP device, the nursing staff will
document the suspected episode by recording a 30s ECG
rhythm strip using the smartphone single-lead ECG. As
per the protocol in the ICU department, the treating
physicians will be notified and if required a 12-lead ECG
will be performed.

Data collection

Once an eligible patient consents to participate into the
research project, a data collection form (online supple-
mentary 1) will be attached to their routine medical
record. Baseline data will be collected preoperatively
by the primary investigator. Intraoperative parameters
including operation time, cardiopulmonary bypass dura-
tion, aortic cross-clamp time will be recorded by the
anaesthetist. In the postoperative period, physicians and
nurses will record data daily until discharge, regarding
any episodes of POAF and any postoperative complica-
tions. The detailed definitions of the medical conditions
of interest are provided in online supplementary 2.

Process evaluation

Evaluation of benefits, challenges and factors influencing
sustainability beyond the trial setting using semistruc-
tured interviews with a selection of participants, health
professionals and key stakeholders within the hospital
management team.

Outcomes

Primary outcomes

Coprimary outcomes:

» Feasibility of monitoring cardiac surgery patients
for POAF during their inpatient stay, in Cardiovas-
cular Centre, E Hospital (evaluated by compliance to
protocol and qualitative process evaluation data).

» The incidence of POAF: the percentage of patients
with new-onset AF after cardiac surgery out of the
total number of patients undergoing cardiac surgery
(measured with the AliveCor Kardia Mobile and
confirmed with a 12-lead ECG).

Secondary outcomes

» Thromboembolic and bleeding risk profile of patients
with POAF. (measured using the CHA2DS2VASCs
thrombo-embolic-risk score [calculated based on the
presence of: Congestive heart failure/left ventricular
dysfuction, Hypertension, Age {65-74 years old or
>=75 years old} , Diabetes mellitus, Stroke/Transient
ischeamia attack, Vascular disease, and female Sex
with total score ranges from 0 to 9]and HASBLED
bleeding-risk score [calculated based on the pres-
ence of: Hypertension, Abnormal liver/renal func-
tion, Stroke, Bleeding tendency/predipostion, Labile
international normalized ratio, Age, and use of that
predispose to bleeding Drugs or alcohol with total
score ranges from 0 to 91%").

» Risk factors associated with development of POAF:
including demographic data, types of heart disease,
comorbidities, clinical laboratory tests and intraoper-
ative parameters.

» Postoperative complications associated with POAF:
including infections, ICU length of stay, postopera-
tive hospital length of stay, reoperation and bleeding
events (online supplementary 1).

» Accuracy of the possible AF diagnosis made by the
AliveCor Kardia Mobile compared with the 12-lead
ECG diagnosis (reported as rate of true positives and
false positives).

» Accuracy of the possible AF diagnosis made by the
Microlife BP200 Afib device compared with the
12-lead ECG diagnosis (reported as rate of true posi-
tives and false positives).

Sample size calculation

The anticipated number of patients undergoing cardiac
surgery per year at cardiovascular centre is estimated to
be 450. Assuming that 50% may not be eligible, and 5% of
eligible patients may refuse to participate, the expected
number of enrolled patients will be approximately 210. A
sample size of 210 with a conservative assumed incidence
of POAF being 30%' * will give a 95% CI of 23.9% to
36.7% for the proportion of patients undergoing cardiac
surgery who experience POAF (calculated on http://stat-
pages.info/confint.html). This study is primarily focused
on assessing the feasibility of the screening strategy, and as
such the study is insufficiently powered for the secondary
outcomes of risk factors and postsurgical complications
associated with POAF, however, the results will provide
exploratory data for these outcomes.

Statistical analysis

Primary analyses will be conducted using SPSS software
V.24. Data are expressed as mean+SD for continuous vari-
ables and number and percentage for categorical vari-
ables. T-tests will be used for comparison of continuous
variables and for categorical variables, Pearson’s X2 test
will be used (or Fisher’s exact test wherever Pearson’s x*
test is not acceptable). All tests will be two tailed and a
p<0.05 is considered statistically significant.
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The incidence of POAF will be calculated by the
percentage of patients developing AF after cardiac
surgery divided by the total number of enrolled patients.
For POAF risk factor analysis: study subjects will be
divided into subgroups based on the presence of possible
risk factors and Fisher’s exact test will be used to compare
the rate of POAF between subgroups by calculating OR.
Multivariate regression will also be used to adjust for all
other characteristics other than the risk factor of interest.
To analyse postoperative complications, the percentages
of each postoperative complication of patients with POAF
will be compared with that of patients without POAF
using Fisher’s exact test. A relative risk will be calculated
between subgroups (the rates of complications between
patients with POAF and withoutPOAF).

Significance and outlook
This study is conducted to establish the baseline inci-
dence of POAF in Vietnam and to assess the feasibility
of implementing a simple POAF screening strategy in a
low-resource setting. If deemed feasible, it could lead to
large-scale multicentre studies investigating implemen-
tation and cost-effectiveness of the screening strategy
in Vietnam. Ultimately, this screening strategy could be
widely implemented in other similar low-resource settings.
Knowledge of baseline POAF incidence, and a feasible
screening strategy could provide a platform to be able to
repeat intervention studies aimed at POAF prevention in
Vietnam, and potentially to trial novel interventions. In
addition to its research focus, this study is expected to
raise the awareness of clinicians and nurses about AF in
general and POAF in particular.

Patient and public involvement

Patients and public were not involved in the design of
the study. The results of the study will be made available
to study participants through an information sheet that
will be publicly available at the Cardiovascular Centre,
E Hospital. This information sheet will summarise the
results in lay language, written in Vietnamese.

ETHICS AND DISSEMINATION

Patients will be aware of the possible benefits and risks of
participating into the study and that they can withdraw
from the study at any stage without any changes to his
or her usual care. All data will be extracted by the prin-
cipal investigator. De-identified and stored data in an
excel file which is password protected. Paper data forms
will be kept in locked cabinet in the hospital by the prin-
cipal investigator. All information about the patients will
not be disclosed, except in case required by law. Study
results will be widely disseminated via the usual forums
including, but not limited to, peer-reviewed publications
and presentation at local and international conferences.

Acknowledgements The authors would like to thank Le Ngoc Thanh, director
of cardiovascular Centre for his kind support for the research team, and all the
clinicians and nurses who have supported this study.

Contributors NTHL conceptualised the study, wrote the protocol and drafted

the manuscript. VVB and NL assisted with the development of the study protocol
and the manuscript. LTD and NCH: vice directors of the ICU and department of
cardiovascular and thoracic surgery, respectively, contributed to the manuscript
and provided great support with the training sessions and the conduction of this
research. HTK facilitated me with the training sessions and he will help me with
the data extraction and analysis after finishing data collection. BF critically revised
the protocol, as well as the manuscript. All authors approved the final version of the
manuscript.

Funding The study was partially funded by a peer-reviewed grant from the Hoc
Mai Australia-Vietnam Medical Foundation, University of Sydney. In-kind support
was provided by the Heart Research Institute and University of Sydney, Sydney,
Australia. NTHL received an Australia Awards Fellowships through Hoc Mai
Australia-Vietnam Medical Foundation, University of Sydney. NL is funded by an
NSW Health Early Career Fellowship (H16/ 52168).

Competing interests None declared.
Patient consent Obtained.

Ethics approval Ethical approval was provided by the Scientific and Technological
Board of Cardiovascular Centre, E Hospital on 28 September 2017.

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. Creswell LL, Schuessler RB, Rosenbloom M, et al. Hazards of
postoperative atrial arrhythmias. Ann Thorac Surg 1993;56:539-49.

2. Andrews TC, Reimold SC, Berlin JA, et al. Prevention of
supraventricular arrhythmias after coronary artery bypass surgery.

a meta-analysis of randomized control trials. Circulation 1991;84(5
Suppl):111236-44.

3. Echahidi N, Pibarot P, O'Hara G, et al. Mechanisms, prevention, and
treatment of atrial fibrillation after cardiac surgery. J Am Coll Cardiol
2008;51:793-801.

4. Healey JS, Connolly SJ, Gold MR, et al. Subclinical atrial fibrillation
and the risk of stroke. N Engl J Med 2012;366:120-9.

5. Lomivorotov VV, Efremov SM, Pokushalov EA, et al. New-onset atrial
fibrillation after cardiac surgery: pathophysiology, prophylaxis, and
treatment. J Cardiothorac Vasc Anesth 2016;30:200-16.

6. Raiten J, Patel PA, Gutsche J. Management of postoperative atrial
fibrillation in cardiac surgery patients. Semin Cardiothorac Vasc
Anesth 2015;19:122-9.

7. Helgadottir S, Sigurdsson M, Ingvarsdottir IL, et al. Atrial fibrillation
following cardiac surgery: risk analysis and long-term survival.

J Cardiothorac Surg 2012;7:87.

8. Melduni RM, Schaff HV, Bailey KR, et al. Implications of new-onset
atrial fibrillation after cardiac surgery on long-term prognosis: a
community-based study. Am Heart J 2015;170:659-68.

9. Phan K, Ha HS, Phan S, et al. New-onset atrial fibrillation following
coronary bypass surgery predicts long-term mortality: a systematic
review and meta-analysis. Eur J Cardiothorac Surg 2015;48:817-24.

10. Wang HS, Wang ZW, Yin ZT. Carvedilol for prevention of atrial
fibrillation after cardiac surgery: a meta-analysis. PLoS One
2014;9:€94005.

11. Viviano A, Kanagasabay R, Zakkar M. Is perioperative corticosteroid
administration associated with a reduced incidence of postoperative
atrial fibrillation in adult cardiac surgery? Interact Cardiovasc Thorac
Surg 2014;18:225-9.

12. Al-Shawabkeh Z, Al-Nawaesah K, Anzeh RA, et al. Use of short-term
steroids in the prophylaxis of atrial fibrillation after cardiac surgery.
J Saudi Heart Assoc 2017;29:23-9.

13. Chatterjee S, Sardar P, Mukherjee D, et al. Timing and route of
amiodarone for prevention of postoperative atrial fibrillation after
cardiac surgery: a network regression meta-analysis. Pacing Clin
Electrophysiol 2013;36:1017-23.

14. Tabbalat RA, Hamad NM, Alhaddad IA, et al. Effect of colchicine on
the incidence of atrial fibrillation in open heart surgery patients: END-
AF trial. Am Heart J 2016;178:102-7.

15. Imazio M, Brucato A, Ferrazzi P, et al. Colchicine reduces
postoperative atrial fibrillation: results of the Colchicine for the

Ngo THL, et al. BMJ Open 2018;8:¢020800. doi:10.1136/bmjopen-2017-020800


http://creativecommons.org/licenses/by-nc/4.0/
http://dx.doi.org/10.1016/0003-4975(93)90894-N
http://www.ncbi.nlm.nih.gov/pubmed/1682069
http://dx.doi.org/10.1016/j.jacc.2007.10.043
http://dx.doi.org/10.1056/NEJMoa1105575
http://dx.doi.org/10.1053/j.jvca.2015.08.003
http://dx.doi.org/10.1177/1089253214551283
http://dx.doi.org/10.1177/1089253214551283
http://dx.doi.org/10.1186/1749-8090-7-87
http://dx.doi.org/10.1016/j.ahj.2015.06.015
http://dx.doi.org/10.1093/ejcts/ezu551
http://dx.doi.org/10.1371/journal.pone.0094005
http://dx.doi.org/10.1093/icvts/ivt486
http://dx.doi.org/10.1093/icvts/ivt486
http://dx.doi.org/10.1016/j.jsha.2016.03.005
http://dx.doi.org/10.1111/pace.12140
http://dx.doi.org/10.1111/pace.12140
http://dx.doi.org/10.1016/j.ahj.2016.05.006

Prevention of the Postpericardiotomy Syndrome (COPPS) atrial
fibrillation substudy. Circulation 2011;124:2290-5.

16. Hu X, Yuan L, Wang H, et al. Efficacy and safety of vitamin C for atrial
fibrillation after cardiac surgery: a meta-analysis with trial sequential

analysis of randomized controlled trials. Int J Surg 2017;37:58-64.

17. Paraskevas KI. Applications of statins in cardiothoracic surgery: more

than just lipid-lowering. Eur J Cardiothorac Surg 2008;33:377-90.

18. Bolesta S, Kong F. Effect of statins on the incidence of postoperative

atrial fibrillation after cardiac valve surgery. Pharmacotherapy
2015;35:998-1006.

19. Rader F, Van Wagoner DR, Gillinov AM, et al. Preoperative
angiotensin-blocking drug therapy is not associated with atrial
fibrillation after cardiac surgery. Am Heart J 2010;160:329-36.

20. Nguyen TN, Huyen VT, Nguyen TX, et al. Prevalence, risk factors and

pharmacological treatment of atrial fibrillation in older hospitalized
patients in vietnam. International Cardiovascular Forum Journal
2016;8:79-84.

21. Shen AY, Contreras R, Sobnosky S, et al. Racial/ethnic differences
in the prevalence of atrial fibrillation among older adults—a cross-
sectional study. J Nat/ Med Assoc 2010;102:906-14.

22.

23.

24.

25.

26.

27.

Vu TTP, Nguyen TTH. Prophylatic intraoperative amiodarone for
prevention of atrial fibrillation after valve surgery in Hanoi Heart
Hosiptal, H.H. Hanoi: Hospital, Editor.

Nguyen HD, Do TD. Evaluating outcomes of atrial fibrillation
treatment by maze procedure using high frequency ablation in
patients undergoing valve surgery. M.a.P.a.H.C.M. city: Ho Chi Minh.
Lowres N, Neubeck L, Salkeld G, et al. Feasibility and cost-
effectiveness of stroke prevention through community screening for
atrial fibrillation using iPhone ECG in pharmacies. The SEARCH-AF
study. Thromb Haemost 2014;111:1167-76.

Marazzi G, lellamo F, Volterrani M, et al. Comparison of Microlife BP
A200 Plus and Omron M6 blood pressure monitors to detect atrial
fibrillation in hypertensive patients. Adv Ther 2012;29:64-70.

Willits 1, Keltie K, Craig J, et al. WatchBP Home A for
opportunistically detecting atrial fibrillation during diagnosis and
monitoring of hypertension: a NICE medical technology guidance.
Appl Health Econ Health Policy 2014;12:255-65.

Kirchhof P, Benussi S, Kotecha D, et al. 2016 ESC Guidelines for
the management of atrial fibrillation developed in collaboration with
EACTS. Eur Heart J 2016;37:2893-962.

Ngo THL, et al. BMJ Open 2018;8:6020800. doi:10.1136/bmjopen-2017-020800


http://dx.doi.org/10.1161/CIRCULATIONAHA.111.026153
http://dx.doi.org/10.1016/j.ijsu.2016.12.009
http://dx.doi.org/10.1016/j.ejcts.2007.12.010
http://dx.doi.org/10.1002/phar.1655
http://dx.doi.org/10.1016/j.ahj.2010.05.033
http://dx.doi.org/10.17987/icfj.v8i0.339
http://dx.doi.org/10.1016/S0027-9684(15)30709-4
http://dx.doi.org/10.1160/TH14-03-0231
http://dx.doi.org/10.1007/s12325-011-0087-0
http://dx.doi.org/10.1007/s40258-014-0096-7
http://dx.doi.org/10.1093/eurheartj/ehw210

	Identification of new-onset atrial fibrillation after cardiac surgery in Vietnam. A feasibility study of a novel screening strategy in a limited-resource setting: study protocol
	Abstract
	Specific objectives
	Methods and analysis
	Study design
	Description of the participating hospital
	Routine practice and currently available screening resources
	In the ICU setting
	In the postoperative wards

	Preintervention training
	AliveCor Kardia Mobile
	Microlife BP200 Afib

	Participants
	Inclusion criteria
	Exclusion criteria

	Intervention
	AF screening strategy
	Data collection
	Process evaluation
	Outcomes
	Primary outcomes
	Secondary outcomes

	Sample size calculation
	Statistical analysis
	Significance and outlook
	Patient and public involvement

	Ethics and dissemination
	References


