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A B S T R A C T   

Background: To assess the effect of mobile health (mHealth) technology-implemented ‘Atrial fibrillation Better 
Care’ (ABC) pathway-approach (mAFA intervention) in AF patients with Heart Failure (HF). 
Methods: From the Mobile Health Technology for Improved Screening and Optimized Integrated Care in AF 
(mAFA-II) cluster randomized trial, we evaluated the effect of mAFA intervention on the risk of major outcomes 
in patients with HF using Inverse Probability of Treatment Weighting. Primary outcome was the composite 
outcome of stroke/thromboembolism, all-cause death, and rehospitalization. The effect of mAFA and the 
interaction with HF at baseline was assessed through Cox-regressions. 
Results: Among the 3,324 patients originally enrolled in the trial, 714 (21.5%; mean age: 72.7±13.1 years; 39.9% 
females) had HF. The effect of mAFA intervention on the primary outcome was consistent in patients with and 
without HF (Hazard Ratio, (HR): 0.59, 95% Confidence Interval (CI): 0.29-1.22 vs. HR: 0.40, 95%CI: 0.21-0.76, p 
for interaction=0.438); similar findings were found for rehospitalisations and bleeding events. A trend towards 
lower efficacy of mAFA in HF patients was observed for all-cause death, while the risk of the composite outcome 
of ‘recurrent AF, HF and acute coronary syndrome’ was higher among AF-HF patients allocated to mAFA (p for 
interaction: <0.001). 
Conclusion: A mHealth-technology implemented ABC pathway provides consistent effects on the risks of primary 
outcome, rehospitalisation and bleeding, in AF patients both with and without HF. However, AF-HF patients may 
need tailored approaches to improve their overall prognosis, specifically to reduce the risk of recurrent AF, HF 
and acute coronary syndrome.   

1. Introduction 

Heart Failure (HF) and Atrial Fibrillation (AF) are two of the most 
common cardiovascular diseases worldwide, both entailing an increased 
morbidity and mortality [1,2] Sharing common risk factors and a robust 
pathophysiological relationship, these two conditions commonly occur 

together [3], imposing a significant challenge to treating physicians, 
particularly in the management of antithrombotic treatment and rhythm 
and rate control strategy [4]. 

Recent guidelines on HF [5] and AF [6,7] has advocated for the 
implementation of integrated and holistic care programmes, recognizing 
the increased clinical complexity that AF and HF patients often 
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experience, and reflecting a paradigm shift towards a more 
patient-centered approach to the management of these diseases [8,9]. 

The ‘Atrial fibrillation Better Care’ (ABC) pathway has been pro-
posed to streamline the implementation of holistic or integrated care 
management in AF patients [10]. The ABC pathway consists of three 
pillars: A, anticoagulation/avoiding stroke; B, better symptom control, 
through patient-centred symptom directed decisions on rate or rhythm 
control; and C, cardiovascular and comorbidity optimization. 

The Mobile Health Technology for Improved Screening and Opti-
mized Integrated Care in AF (mAFA-II) prospective cluster randomized 
trial investigated whether a mobile health (mHealth) implemented ABC 
pathway (mAFA intervention) was effective in reducing risk of adverse 
outcome among AF patients. In the primary analysis, ABC pathway 
significantly reduced rates of composite outcome of ischaemic stroke/ 
systemic thromboembolism, death, and hospitalization, compared to 
usual care [11]. However, whether these results can be applied to AF 
patients with HF is still unclear. 

In this post-hoc ancillary analysis of the mAFA-II trial, we aim at 
evaluating the effect of mAFA intervention in patients with versus 
without HF. 

2. Methods 

Complete details on the design and results of the mAFA-II trial can be 
found elsewhere [11–13]. Briefly, adult patients with AF (≥ 18 years) 
were enrolled and randomized in a 1:1 ratio to the mAFA intervention or 
usual care clusters, across 40 participating centres in China, between 
June 1st, 2018 and August 16th, 2019. Patients with mechanical pros-
thetic valve, those with moderate to severe mitral stenosis, and those 
unable to be followed up for 1 year for any reason or to provide informed 
consent were excluded. Ultimately, 1646 AF patients received the mAFA 
intervention, and 1678 were allocated to usual care. The study was 
conducted in accordance with the Declaration of Helsinki and the 
Consolidated Standards of Reporting Trials (CONSORT) reporting 
guideline, and was approved by the Central Medical Ethic Committee of 
Chinese PLA General Hospital and by local institutional review boards; 
all patients gave written informed consent. 

Consistent with the trial’s primary analysis, the ABC pathway 
implemented in the mAFA intervention was defined as follows. ‘A’ cri-
terion: administration of anticoagulant according to regular and dy-
namic assessment of thromboembolic and bleeding risk, with 
adjustment of doses according to renal and liver function reassessment. 
‘B’ criterion: regular assessment of patient-reported symptoms (evalu-
ated according to the European Heart Rhythm Association classifica-
tion), and symptoms-directed management (including antiarrhythmics 
and rhythm control therapies). ‘C’ criterion: optimization and manage-
ment of concurrent comorbidities (e.g. blood pressure monitoring and 
consequent hypertension management). Patients allocated to “usual 
care” were managed according to local practices. 

In this post-hoc analysis, we analyzed the effect of the mAFA inter-
vention according to the presence of HF at baseline. HF at baseline was 
defined as recent decompensated HF (irrespective of LVEF, thus 
including HF with reduced or preserved LVEF), a prior history of HF, or 
the presence of moderate-severe left ventricular systolic impairment on 
cardiac imaging. 

2.1. Outcomes and follow-up 

Follow-up for the occurrence of clinical events at 6 and 12 months 
after the inclusion was performed for all patients. The primary endpoint 
was the composite outcome of ischaemic stroke or systemic thrombo-
embolism, all-cause death and rehospitalization. We also evaluated the 
interaction between HF at baseline and effect of mAFA on secondary 
exploratory endpoints, including thromboembolism (including ischemic 
stroke and other systemic thromboembolism), bleeding events (intra-
cranial and extracranial), the composite of cardiovascular outcomes 

(recurrent AF, heart failure, acute coronary syndrome), all-cause death 
and rehospitalization. 

2.2. Statistical analysis 

Continuous variables were reported as mean and standard deviation 
(SD) or median and interquartile range [IQR] for normally and non- 
normally variables, respectively; frequencies and percentages were re-
ported for categorical variables. 

To achieve balance of baseline characteristics among patients allo-
cated to mAFA or usual care in patients with and without HF at baseline, 
we first calculated a subgroup balancing propensity score (PS) [14] of 
being allocated to mAFA arm using a multivariable logistic regression 
model that included 26 variables (age, sex, smoking status, hyperten-
sion, coronary artery disease (CAD), prior thromboembolic events, 
diabetes, peripheral artery disease (PAD), renal dysfunction, pulmonary 
hypertension, liver dysfunction, prior intracerebral haemorrhage and 
other bleeding, anaemia, hyperthyroidism, dilated and hypertrophic 
cardiomyopathy, smoking status, type of AF, previous AF treatment, 
CHA2DS2-VASc and HAS-BLED scores). We therefore performed an in-
verse probability of treatment weighting (IPTW) according to the 
calculated PS. We assessed balance of baseline characteristics after IPTW 
using standardized mean differences (SMD) for continuous variables and 
raw differences in proportion for binary variables; differences <0.10 
indicated adequate balance. Cox regression with IPTW and robust esti-
mation of SE were performed to evaluate the interaction between HF at 
baseline and effect of mAFA intervention on outcomes. 

A 2-sided p-value <0.05 was considered statistically significant. All 
statistical analyses were conducted using R 4.2.0 (R Foundation for 
Statistical Computing 2020, Vienna, Austria). 

3. Results 

3,324 patients were originally enrolled in the trial between June 1, 
2018, and August 16, 2019. Of these, 714 patients had HF (mean age: 
72.7 ± 13.1 years, 39.9% females) (Fig. 1), with 360 (50.4%) patients 
allocated to the mAFA intervention, with a median [IQR] follow-up of 
281 [160-395] days, and 354 (49.6%) allocated to the usual care group, 
with a median [IQR] follow-up of 284 [160-395] days. Baseline char-
acteristics among patients with and without HF at baseline are reported 
in Table S1 in Supplementary Materials, while characteristics according 
to mAFA allocation and HF at baseline are reported in Table 1. 

Patients with HF at baseline were older and with high prevalence of 
all the comorbidities investigated; they were also more likely to have 
received a pacemaker implant, while less likely to have underwent AF 
ablation. Both CHA2DS2-VASc and HAS-BLED scores were higher in HF 
patients (4.0 ± 1.5 vs. 2.4 ± 1.4, p<0.001 and 1.8 ±1.2 vs. 1.4 ± 1.0, 
p<0.001 respectively). 

Among patients with HF at baseline, those allocated to mAFA 
intervention were more likely females and with an overall higher burden 
of comorbidities. Hypertension (p=0.001), CAD (p=0.015), diabetes 
(p<0.001) and history of ischemic stroke (p<0.001) were significantly 
more prevalent among those allocated to mAFA; consistently, CHA2DS2- 
VASc and HAS-BLED scores were also higher in these patients (Table 1). 
Patients with HF allocated to mAFA were also more likely to be pre-
scribed NOACs (p<0.001), beta-blockers (p<0.001), ACEi/ARB 
(p=0.003), calcium channel blockers (p=0.006), statins (p<0.001) and 
digoxin (p=0.023), while being less likely treated with aspirin 
(p=0.034) and ticagrelor (p=0.021) (Table S2 in Supplementary 
Materials). 

Among patients without HF, those allocated to mAFA were younger 
(65.2 ± 14.8 vs. 69.5 ± 12.6 years, p<0.001) and with statistically 
significant lower prevalence of hypertension, CAD, diabetes, history of 
ischemic stroke, intracerebral hemorrhage and renal dysfunction. 
Consistently, those allocated to mAFA were more treated with NOACs, 
and less likely receiving aspirin and clopidogrel, as well as most of the 
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other drugs recorded (Table S2 in Supplementary Materials). 

3.1. Major outcomes according to mAFA intervention 

We performed IPTW based on subgroup balancing PS, to achieve 
balance of baseline characteristics and risk factors. The evaluation of 
balance in the baseline characteristics before and after IPTW is shown in 
Tables S3 and S4 in Supplementary Materials for patients with and 
without HF at baseline, respectively. Globally, IPTW provided good 
balance of all baseline characteristics between mAFA intervention and 
usual care group in both patients with and without HF at baseline. 

Results of the IPTW-Cox regression analyses on the risk of primary 
and secondary outcomes according to mAFA allocation and HF at 
baseline are reported in Fig. 1 and Table 2. In patients without HF at 
baseline, mAFA intervention was associated with beneficial risk reduc-
tion of the primary outcome of ischemic stroke/thromboembolism, all- 
cause death and rehospitalizations (HR: 0.40, 95%CI: 0.21-0.76); a 
similar, non-statistically significant trend was observed in patients with 
HF (HR: 0.59, 95%CI: 0.29-1.22), but no significant statistical interac-
tion was observed between the two groups (pint=0.438). 

Among the exploratory secondary outcomes, no statistically signifi-
cant interaction for the effect of mAFA intervention was observed in 
patients with and without HF for the risk of thromboembolism 
(pint=0.498), bleeding events (pint=0.272) and rehospitalizations 
(pint=0.698). The effect of mAFA intervention on the risk of all-cause 
death was also not statistically significant in patients with HF (HR: 
3.00, 95%CI: 0.56-16.14), althout without statistically significant 
interaction (pint=0.113). Finally, mAFA intervention was associated 
with a significant reduction of the risk of composite outcome of ‘recur-
rent AF, HF and ACS’ in patients without HF at baseline (HR: 0.26, 95% 
CI: 0.14-0.48), but a higher risk was found in HF-patients (HR: 1.99, 
95%CI: 1.08-3.69), with a significant interaction between groups 
(p<0.001) (Fig. 1, Table 2). 

4. Discussion 

In this post-hoc analysis of the mAFA-II trial, our principal results are 
as follows: (i) patients with AF-HF had a higher burden of comorbidities 
and risk factors than AF patients without HF, and are at increased risk of 
major outcomes; (ii) patients with AF and HF allocated to the mAFA 
intervention were more likely to receive optimized medical treatment, 
with higher prescription of NOACs, ACEi/ARBs, CCBs and statins; (iii) 
the effect of mHealth technology-implemented ABC pathway on the 
primary outcome of ischemic stroke/thromboembolism, all-cause death 
and rehospitalisations was consistent in AF patients with vs. without HF; 
similar findings were observed for the risk of rehospitalization alone, 
and other exploratory secondary outcomes; and (iv) the risk of the 
composite outcome of non-fatal cardiovascular events (‘recurrent AF, 
HF and acute coronary syndrome’) was increased among HF patients 
allocated to mAFA intervention. 

In recent years, much interest on the relationship between AF and HF 
has emerged, due to their "dual epidemic" that has led to increasing 
prevalence of both diseases, [15] with a synergistic and bidirectional 
detrimental effect on prognosis [16,17]. Although most studies aimed at 
investigating the efficacy of rate or rhythm control strategies in these 
patients [18,19], the greater clinical complexity of these subjects (many 
of whom also suffer from other comorbidities) requires an integrated 
and multidisciplinary approach to improve their outcomes [27]. 

In this context, the ABC pathway has been proposed to streamline a 
holistic and integrated model of care in a simple and effective manner, 
focused not only on anticoagulation, but also on symptom control and 
comorbidities management optimization [10]. These aspects are 
particularly important among HF patients, that often require multifac-
eted treatment schemes due to their underlying condition, which are 
frequently suboptimally implemented [20,21]; however, the effect of 
ABC pathway in patients with both AF and HF has not been previously 
investigated as yet. 

Fig. 1. Risk of major outcomes according to mAFA intervention in patients with vs. without history of HF. Legend: CI= Confidence Interval; HR= Hazard Ratio; HF=
Heart Failure. 
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Our study provides the first analysis on the effect of a mHealth- 
technology implemented ABC pathway in patients with AF and HF. 
Our results confirms that AF-HF patients had a significant higher risk of 
major adverse outcomes, and suggests that patients with AF and HF 
allocated to the mAFA intervention were more likely to receive an 
optimized treatment bundle, as reflected by the higher prescription of 
NOACs, ACEi/ARBs, CCBs and statins, and lower administration of 
aspirin/ticagrelor. Although we do not have information on the type of 
CAD and the timing of potential coronary interventions, the lower rate 

of antiplatelet prescription in the mAFA group (despite the higher 
prevalence of CAD and the overall cardiovascular risk) appears in line 
with current guidance, which recommends OAC monotherapy for the 
long-term treatment of AF patients with history of CAD (providing no 
recent coronary intervention or ischemic event has occurred) [6]. These 
findings show how the systematic implementation of an integrated care 
approach can improve the quality of care and adherence to treatment 
recommendations. As our study was conducted in 40 centres in China, 
some geographical differences in the management of HF may have 

Table 1 
Demographic Characteristics.   

No HF at baseline HF at baseline 
Variables, n (%) mAFA (n= 1286) Control (n= 1324) p mAFA (n= 360) Control (n= 354) p 
Age, mean ± SD 65.2 ± 14.8 69.5 ± 12.6 <0.001 72.8 ± 12.5 72.6 ± 13.8 0.878 
Female gender (%) 463 (36.0) 514 (38.8) 0.148 162 (45.0) 123 (34.7) 0.007 
Medical History 
Smokers 125 (9.7) 133 (10.0) 0.832 34 (9.4) 35 (9.9) 0.941 
Hypertension 661 (51.4) 764 (57.7) 0.001 247 (68.6) 198 (55.9) 0.001 
CAD 389 (30.2) 514 (38.8) <0.001 246 (68.3) 210 (59.3) 0.015 
Diabetes 229 (17.8) 283 (21.4) 0.025 152 (42.2) 83 (23.4) <0.001 
Prior Ischemic Stroke 75 (5.8) 191 (14.4) <0.001 116 (32.2) 41 (11.6) <0.001 
PAD 115 (8.9) 118 (8.9) 1.000 57 (15.8) 54 (15.3) 0.912 
Renal dysfunction 61 (4.7) 96 (7.3) 0.009 77 (21.4) 76 (21.5) 1.000 
Pulmonary Hypertension 31 (2.4) 34 (2.6) 0.895 56 (15.6) 49 (13.8) 0.589 
Liver Dysfunction 24 (1.9) 26 (2.0) 0.969 31 (8.6) 22 (6.2) 0.281 
Prior Brain Bleeding 8 (0.6) 22 (1.7) 0.021 16 (4.4) 16 (4.5) 1.000 
Prior Other Bleeding 31 (2.4) 44 (3.3) 0.201 23 (6.4) 23 (6.5) 1.000 
Hyperthyroidism 21 (1.6) 31 (2.3) 0.248 16 (4.4) 20 (5.6) 0.572 
Dilated Cardiomyopathy 13 (1.0) 24 (1.8) 0.117 31 (8.6) 37 (10.5) 0.477 
Hypertrophic Cardiomyopathy 16 (1.2) 13 (1.0) 0.651 9 (2.5) 16 (4.5) 0.206 
Type of AF   <0.001   0.023 
Unknown 252 (19.8) 98 (7.4)  29 (8.1) 15 (4.2)  
New-Onset AF 155 (12.2) 201 (15.2)  40 (11.2) 31 (8.8)  
Paroxysmal AF 562 (44.1) 554 (41.9)  111 (31.0) 106 (29.9)  
Persistent AF 253 (19.8) 326 (24.6)  127 (35.5) 122 (34.5)  
Long-Standing AF 36 (2.8) 63 (4.8)  20 (5.6) 38 (10.7)  
Permanent AF 17 (1.3) 81 (6.1)  31 (8.7) 42 (11.9)  
Prior AF Treatment 
Pharmacological Cardioversion 173 (13.5) 117 (8.8) <0.001 40 (11.1) 38 (10.7) 0.967 
Electrical Cardioversion 24 (1.9) 22 (1.7) 0.804 6 (1.7) 13 (3.7) 0.152 
AF Ablation 162 (12.6) 144 (10.9) 0.192 21 (5.8) 29 (8.2) 0.277 
Pacemaker 45 (3.5) 54 (4.1) 0.502 31 (8.6) 31 (8.8) 1.000 
LAAO 26 (2.0) 22 (1.7) 0.590 7 (1.9) 8 (2.3) 0.974 
Scores 
CHA2DS2-VASc, mean ± SD 2.4 ± 1.4 2.5 ± 1.5 0.008 4.4 ± 1.5 3.6 ± 1.4 <0.001 
HAS-BLED, mean ± SD 1.2 ± 1.0 1.5 ± 1.0 <0.001 2.0 ± 1.3 1.6 ± 1.1 <0.001 

Legend: AF=Atrial Fibrillation CAD= Coronary Artery Disease; CHF= Congestive Heart Failure; CKD= Chronic Kidney Disease; IQR= Interquartile Range; LAAO= Left 
Atrial Appendage Occlusion; PAD= Peripheral Artery Disease; SD= Standard Deviation; TE= Thromboembolic Events. 

Table 2 
Clinical outcomes in mAFA and Control groups according to HF at baseline.   

Number of Events IR [95%CI] per 100 persons-year    

Outcome mAFA Control mAFA Control HR (95%CI)* p Interaction p 
Composite Outcome of IS/TE, Death and Rehospitalization  
No HF at Baseline 16/1286 74/1324 1.8 [1.0-2.9] 7.2 [5.6-9.0] 0.40 [0.21-0.76] 0.005 0.438 
HF at Baseline 16/360 27/354 6.3 [3.6-10.2] 11.0 [7.2-16.0] 0.59 [0.29-1.22] 0.153 
All-cause Death  
No HF at Baseline 7/1286 23/1324 0.8 [0.3-1.6] 2.2 [1.4-3.2] 0.62 [0.23-1.67] 0.345 0.113 
HF at Baseline 5/360 2/354 1.9 [0.6-4.5] 0.8 [0.1-2.8] 3.00 [0.56-16.14] 0.201 
Thromboembolism (IS or Systemic Embolism)  
No HF at Baseline 3/1286 4/1324 0.3 [0.1-1.0] 0.4 [0.1-1.0] 0.82 [0.18-3.84] 0.805 0.498 
HF at Baseline 4/360 2/354 1.5 [0.4-4.0] 0.8 [0.1-2.8] 1.83 [0.33-10.07] 0.490 
Bleeding  
No HF at Baseline 23/1286 29/1324 2.5 [1.6-3.8] 2.7 [1.8-3.9] 1.00 [0.54-1.88] 0.988 0.272 
HF at Baseline 8/360 9/354 3.1 [1.3-6.1] 3.1 [1.3-6.2] 0.51 [0.18-1.44] 0.203 
Rehospitalisation  
No HF at Baseline 8/1286 49/1324 0.9 [0.4-1.7] 4.7 [3.5-6.2] 0.38 [0.16-0.94] 0.037 0.698 
HF at Baseline 12/360 26/354 4.7 [2.4-8.2] 10.6 [6.9-15.5] 0.49 [0.22-1.09] 0.080 
Composite of Recurrent AF, HF and Acute Coronary Syndrome  
No HF at Baseline 14/1286 66/1324 1.5 [0.8-2.6] 6.3 [4.9-8.0] 0.26 [0.14-0.47] <0.001 <0.001 
HF at Baseline 28/360 21/354 11.2 [7.5-16.2] 8.4 [5.2-12.8] 1.98 [1.07-3.66] 0.030 

Legend: *HR [95%CI] after IPTW-Cox regression analysis. AF= Atrial Fibrillation; HF= Heart Failure; HR= Hazard Ratio; IR= Incidence Rate. 
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influenced our findings, as differences in healthcare systems and reim-
bursement methods in China compared to data from Wester countries. 
Our results on the prescription of HF-related drugs are consistent with a 
previous report that showed similar uptake of these drugs. [22] This is 
also consistent with the high rate of digoxin prescription observed 
among HF patients allocated to mAFA, perhaps different from 
European/North-American based recommendations for the treatment of 
HF patients [23,5]. Overall, these issues can explain the lower than 
expected prescription of several HF-specific drugs in our patients. 

Our analysis also shows that mAFA intervention has a consistent 
effect in both HF and non-HF patients on the risk of the primary com-
posite outcome of stroke or thromboembolism, death and rehospitali-
zation, as well as rehospitalizations only and other secondary outcomes. 
These findings are particularly important, also considering the overall 
clinical complexity of HF patients, and the higher risk of major adverse 
events that these patients have, irrespective of the concurrent presence 
of AF. The results of this analysis are consistent with those observed in 
the primary trial [11], as well as in a post-hoc analysis focused on 
multimorbidity patients [24] and in a sensitivity analysis of a recent 
meta-analysis which showed how the effect of ABC pathway is also 
conserved in patients at high-risk of major events (as reflected by a high 
CHA2DS2-VASc score). [25] Given the increased risk of adverse out-
comes imposed by HF among AF patients [26,27], our findings show the 
ABC pathway as a suitable approach to tackle the detrimental effects in 
these AF subjects with HF. 

On the other side, the observation of an increased risk of the sec-
ondary composite outcome (non-fatal ‘recurrent AF, HF and acute cor-
onary syndrome’), as well as the observation of no effect on the risk of 
all-cause death in patients with HF allocated to mAFA deserves further 
attention. These results may suggest that the clinical complexity and 
overall burden of risk factors (which were higher in patients allocated to 
mAFA compared to usual care) cannot be completely reverted in AF-HF 
patients, and that a higher risk of major events still remains in these 
patients. Furthermore, the management of HF requires a complex 
bundle of care [5], and that the ABC pathway was not specifically 
designed for the treatment of HF patients. Indeed, optimal management 
of HF is only one part of the much broader, holistic and integrated 
approach streamlined by the ABC pathway, which has been specifically 
designed for AF patients, and is not focused on HF alone. It is therefore 
expected that these patients require further efforts to improve their 
overall prognosis, especially to tackle their overall cardiovascular risk 
and reduce the risk of recurrent AF, HF and ACS. This is also in accor-
dance with the higher complexity observed in HF patients allocated to 
mAFA, which may predispose to an increase in the risk of cardiovascular 
outcomes. 

Our findings have several clinical implications. The observation of an 
increased risk of adverse events in AF-HF patients confirms that these 
patients require specific attention and awareness, and that adequate 
policies should be implemented to tackle their risk of major outcomes. 
Most importantly, we show how the implementation of a structured and 
integrated bundle of care (as encompassed by the mHealth technology 
implemented ABC pathway) can improve treatment patterns and is also 
effective in mitigating the risk of major outcomes, although some 
exploratory secondary outcomes pointed towards reduced or no effect in 
HF patients. Taken together, these findings still support the use of ABC 
pathway in patients with AF and HF, although a more specific and in-
tegrated approach for the treatment of HF patients may be required to 
further improve outcomes and to provide a more dramatic reduction of 
the associated risks of AF and concomitant HF. 

4.1. Strengths and limitations 

This is the first report on the effect of a mHealth-implemented ABC 
pathway in AF patients with HF; also, the results on the primary com-
posite outcome were consistent with the main analysis of the trial. 
Nevertheless, our study has several limitations. First, we lack 

information on detailed phenotyping of HF at baseline, including left 
ventricular ejection fraction, and we were also not able to analyse data 
according to NYHA class and time from HF diagnosis. We are therefore 
not able to stratify results according to the type of HF (e.g. reduced vs. 
preserved ejection fraction), and further studies, adequately powered 
and specifically designed, will be required to explore potential differ-
ences. Moreover, proportion of patients prescribed with ACEi/ARB and 
diuretics was lower than expected in our study. This may be due to local 
and regional differences in the management of HF patients from the 40 
centres nationwide in China, which may have influenced these results. 
Hence, caution should be used when interpreting these results to other 
geographical contexts. Furthermore, given the design of the study, we 
collected data only on the most commonly prescribed drugs in AF pa-
tients; therefore, we did not have detailed data on the use of miner-
alcorticoid receptor antagonist, or the sequence of initiation of HF- 
related drugs, and we were unable to evaluate these in our analysis. 
Second, given the post-hoc design of this analysis, this study lacks sta-
tistical power for some of the analyses, and particularly for the sec-
ondary outcomes. These results should be therefore interpreted with 
caution and be regarded as hypothesis generating. Third, given the 
cluster randomized design, there would be a significant imbalance in the 
distribution of some baseline characteristics among those allocated to 
the mAFA intervention and the usual care when stratifying patients 
according to the diagnosis of HF at baseline. Although we have aimed at 
balancing difference in baseline characteristics through subgroup- 
balancing PS and IPTW, we cannot exclude the contribution of unac-
counted confounder in the results observed. Finally, as the mAFA-II trial 
was conducted in 40 centres in China, further studies are required to 
evaluate whether these findings can be confirmed and applicable in 
other geographical locations, including Europe and North America; 
therefore, these results should be interpreted and applied to other 
geographical contexts with caution. 

5. Conclusions 

In this post-hoc analysis of the mAFA-II trial, a mHealth-technology 
implemented ABC pathway provides consistent effects on the risks of the 
primary outcome, as well as rehospitalisation and bleeding, in AF pa-
tients both with and without HF. However, AF-HF patients may need 
specific and tailored approaches to improve their overall prognosis, 
specifically to reduce the risk of recurrent AF, HF and acute coronary 
syndrome. 
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