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ORIGINAL RESEARCH

Effects of the Atrial Fibrillation Better 
Care Pathway on Outcomes Among 
Clinically Complex Chinese Patients 
With Atrial Fibrillation With Multimorbidity 
and Polypharmacy: A Report From the 
ChiOTEAF Registry
Agnieszka Kotalczyk , MD, PhD*; Yutao Guo , MD*; Maria Stefil , BSc, MBBS, MRes; Yutang Wang, MD†; 
Gregory Y. H. Lip , MD†; on behalf of the ChiOTEAF Registry Investigators‡ 

BACKGROUND: Patients with atrial fibrillation commonly have complex clinical backgrounds of multimorbidity and polyphar-
macy. The Atrial Fibrillation Better Care (ABC) pathway has been developed to help deliver integrated and holistic care for pa-
tients with atrial fibrillation. In this ancillary analysis, we assessed the adherence to and the effectiveness of the ABC pathway 
at reducing adverse outcomes in Chinese patients with atrial fibrillation with a complex clinical background of multimorbidity 
or polypharmacy.

METHODS AND RESULTS: The ChiOTEAF (Optimal Thromboprophylaxis in Elderly Chinese Patients With Atrial Fibrillation) registry 
is a prospective, multicenter, nationwide study conducted from October 2014 to December 2018. The primary outcomes of 
interest were the composite end point of all- cause death and thromboembolic events, as well as individual end points of all- 
cause death, thromboembolic events, and major bleeding. Multimorbidity was defined as the presence of ≥2 comorbidities, 
and polypharmacy was defined as the concomitant use of ≥5 medications. The eligible cohort included 4644 patients with 
multimorbidity, of whom 2610 (56.2%) had available data to assess the ABC pathway usage (mean age, 74.4±10.2; 42.8% 
women). Among patients with polypharmacy (n=2262; mean age, 74.6±10.1; 43.3% women), 1328 (58.7%) had available 
data to assess the use of the ABC pathway. Adherence to the ABC pathway was associated with a lower risk of the primary 
composite outcome among patients with multimorbidity (odds ratio, 0.48; 95% CI, 0.29– 0.79) and in the polypharmacy group 
(odds ratio, 0.39; 95% CI, 0.19– 0.78). Health- related quality of life was lower in the non– ABC- adherent group compared with 
the ABC- treated patients.

CONCLUSIONS: This nationwide real- world registry shows that adherence to the ABC pathway is associated with improved clini-
cal outcomes and health- related quality of life in clinically complex Chinese patients with atrial fibrillation with multimorbidity 
or polypharmacy.
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Correspondence to: Gregory Y. H. Lip, MD, Liverpool Centre for Cardiovascular Science, Institute of Life Course & Medical Sciences, William Henry Duncan 
Building, 6 West Derby Street, Liverpool L7 8TX. Email: gregory.lip@liverpool.ac.uk and Yutang Wang, MD, Department of Cardiology, Second Medical 
Centre, Chinese PLA General Hospital, Beijing 100853. Email: wyt301@yeah.net 

*A. Kotalczyk and Y. Guo are co– first authors.
†Y. Wang and G. Y. H. Lip are co– senior authors.
‡A complete list of the ChiOTEAF Registry Investigators can be found in the Supplemental Material.

Supplemental Material for this article is available at https://www.ahajo urnals.org/doi/suppl/ 10.1161/JAHA.121.024319

For Sources of Funding and Disclosures, see page 9.

© 2022 The Authors. Published on behalf of the American Heart Association, Inc., by Wiley. This is an open access article under the terms of the Creative 
Commons Attribution- NonCommercial- NoDerivs License, which permits use and distribution in any medium, provided the original work is properly cited, the use 
is non- commercial and no modifications or adaptations are made. 

JAHA is available at: www.ahajournals.org/journal/jaha

D
ow

nloaded from
 http://ahajournals.org by on M

ay 2, 2022

https://orcid.org/0000-0002-6762-3187
https://orcid.org/0000-0002-7626-7751
https://orcid.org/0000-0001-7137-2459
mailto:
https://orcid.org/0000-0002-7566-1626
mailto:
mailto:gregory.lip@liverpool.ac.uk
mailto:wyt301@yeah.net
https://www.ahajournals.org/doi/suppl/10.1161/JAHA.121.024319
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.ahajournals.org/journal/jaha


J Am Heart Assoc. 2022;11:e024319. DOI: 10.1161/JAHA.121.024319 2

Kotalczyk et al Effects of the ABC pathway on clinically complex AF patients

The importance and evident benefits of a well- 
rounded holistic and integrated approach to 
evaluation, characterization, and management 

of atrial fibrillation (AF) have been emphasized in re-
cent guidelines.1– 3 Standardizing holistic management 
through protocolization and implementation of frame-
work models can lead to improved patient care.4,5 The 
Atrial Fibrillation Better Care (ABC) pathway promotes 
such an integrated approach to AF management6: (A) 
avoid stroke; (B) better symptom control, with patient- 
centered symptom- guided decisions on rate or rhythm 
control; and (C) cardiovascular risk factor and comor-
bidity optimization, including lifestyle changes.7 The 
ABC pathway offers a systematic approach to AF 
management that has been shown to be associated 
with improved clinical outcomes and significantly lower 
health- related costs in retrospective and prospec-
tive cohorts as well as a prospective randomized trial 
(mAFA [Mobile Atrial Fibrillation Application]- II), even in 
subgroups of clinically complex patients.8– 12

Patients with AF often have multiple comorbidi-
ties,13,14 which consequently lead to polypharmacy,15– 17 
frequent hospital admissions,18 higher health care 
costs,19 and higher mortality rates.15,20– 25 These pa-
tients are considered challenging to manage in both 

the community and hospital settings because of such 
a complex clinical background commonly being asso-
ciated with AF.

In this ancillary analysis of the contemporary na-
tionwide registry, we assessed the adherence to and 
the effectiveness of the ABC pathway at reducing the 
adverse outcomes in Chinese patients with AF with 
a complex clinical background of multimorbidity or 
polypharmacy.

METHODS
Ethics Approval
This study was performed in line with the principles of 
the Declaration of Helsinki. Ethics approval was granted 
by the Central Medical Ethic Committee of Chinese 
PLA General Hospital (approval No. S2014- 065- 01).

Consent to Participate
Written informed consent was obtained from all indi-
vidual participants included in the study. Consent for 
publication was not applicable. Authors are responsi-
ble for correctness of the statements provided in the 
article.

Data Availability Statement
The data sets used and analyzed during the current 
study are available from the corresponding author on 
reasonable request.

The ChiOTEAF (Optimal Thromboprophylaxis in 
Elderly Chinese Patients With Atrial Fibrillation) is a pro-
spective cohort study. The protocol of the ChioTEAF 
registry, the method of implementation of the ABC 
pathway, and the characteristics of patients with mul-
timorbidity and polypharmacy have been previously 
described.26– 28 The study was conducted between 
October 2014 and December 2018 at 44 sites in 20 
Chinese provinces. The study enrolled consecutive pa-
tients with AF (with a documented AF episode within 
12 months before enrollment) presenting to cardiology, 
neurology, or surgical services. Follow- up visits were 
performed at 6 and 12 months and thereafter annually 
for the next 2 years. Data were gathered by the local 
investigators at the point of enrollment and during fol-
low- up visits (face- to- face follow- up and/or telephone 
follow- up and/or chart review).

Multimorbidity was defined as the presence of ≥2 
comorbidities (in addition to AF) at enrollment.29,30 
Polypharmacy was defined as the concomitant use of 
≥5 medications (regardless of the reasons and utility) 
at enrollment.31

The participants were assessed against the ABC 
pathway criteria according to its original definition: pa-
tients qualified for the “A” criterion if they were treated 

CLINICAL PERSPECTIVE

What Is New?
• Adherence to the Atrial Fibrillation Better Care 

pathway is associated with improved outcomes 
when managing clinically complex Chinese pa-
tients with multimorbidity or polypharmacy.

What Are the Clinical Implications?
• Patients with multimorbidity or polypharmacy 

are considered challenging to manage when 
associated with atrial fibrillation.

• Use of the Atrial Fibrillation Better Care pathway 
is feasible among these patients and improves 
clinical outcomes and health- related quality of 
life.

• This may lead to lower health care costs and 
mortality rates.

Nonstandard Abbreviations and Acronyms

ABC Atrial Fibrillation Better Care
ChiOTEAF Optimal Thromboprophylaxis in 

Elderly Chinese Patients with Atrial 
Fibrillation

OAC oral anticoagulantD
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with oral anticoagulants (OACs) according to their 
thromboembolic risk; the “B” criterion if they demon-
strated optimal symptom control defined as European 
Heart Rhythm Association score of I (no symptoms) or 
II (mild symptoms) at baseline; “C” criterion if they re-
ceived disease-specific treatment(s) according to cur-
rent guidelines at baseline. Patients were considered 
as ABC adherent if they fulfilled all 3 criteria (A+B+C).

Other variables were defined in line with the 
EORP- AF (EURObservational Research Programme 
Atrial Fibrillation) long- term general registry32 proto-
col. The CHA2DS2- VASc score33 and the HAS- BLED 
bleeding score34 were used to assess the thromboem-
bolic and bleeding risks. Bleeding events (intracranial 
and extracranial haemorrhages) were categorized on 
the basis of the International Society on Thrombosis 
and Haemostasis definition.35 The EuroQol 5 dimen-
sions questionnaire (EQ- 5D- 5L)36 was used to assess 
the patient- reported quality of life.

Objectives
The primary objective of the present analysis was to 
evaluate the impact of ABC pathway adherence on the 
clinical outcomes among patients with multimorbidity 
and patients with polypharmacy at 1 year of follow- up. 
The primary outcomes of interest were the compos-
ite end point of all- cause death and thromboembolic 
events (ischemic stroke, transient ischemic attack, or 
peripheral embolism), as well as individual end points 
of all- cause death, thromboembolic events, and major 
bleeding. The secondary objectives included (1) iden-
tifying the potential predictors of the compliance with 
the ABC pathway among multimorbid patients with 
AF; (2) evaluating the impact of the ABC pathway on 
clinical outcomes among the subgroup of patients with 
concomitant multimorbidity and polypharmacy; and (3) 
evaluating the impact of the ABC pathway on clinical 
outcomes among the overall multimorbidity and poly-
pharmacy cohorts, that is, comparing ABC- adherent 
patients with multimorbidity or polypharmacy with all 
other patients with multimorbidity or polypharmacy, 
respectively, regardless of the availability of the ABC 
pathway usage data.

Statistical Analysis
Continuous variables were reported as mean± SD; 
between- group comparisons were made using 
Student’s t test or the Mann- Whitney U test (based 
on distribution). Categorical variables were reported 
as counts and percentages; between- group com-
parisons were made by the χ2 test. The quality of life 
was assessed on the basis of the EuroQol summary 
index (range, 0– 1; a score of 1 indicating the best 
health state) estimated from the EuroQol 5 dimensions 
questionnaire value set for China.37 Logistic regression 

analysis was performed to assess the age- adjusted 
associations between the ABC compliance and clinical 
outcomes (composite outcome of all- cause death/any 
thromboembolic, all- cause death, thromboembolic 
events, and major bleeding) among patients with AF 
with (1) multimorbidity and (2) polypharmacy. For the 
secondary objectives, a logistic univariate regression 
analysis was used to identify the predictors of ABC 
compliance in the multimorbidity group. All the signifi-
cant variables were included in a multivariate regres-
sion model. Finally, sensitivity analysis was performed 
for (1) patients with AF with both multimorbidity and 
polypharmacy, (2) the overall multimorbidity cohort, 
and (3) the overall polypharmacy cohort. Results were 
expressed as odds ratio (OR) with 95% CI. In all analy-
ses, a P value <0.05 was considered statistically sig-
nificant. Statistical analysis was performed using SPSS 
version 24 (IBM Corp., Armonk, NY).

RESULTS
The ChiOTEAF registry enrolled 7077 patients, of whom 
657 (9.3%) were lost to follow- up at 1 year (Figure 1). 
Among patients with multimorbidity (n=4644), 2610 
(56.2%) had available data to assess ABC pathway 
usage (mean age, 74.4±10.2; 42.8% women). Among 
patients with polypharmacy (n=2262), 1328 (58.7%) 
had available data to assess the use of the ABC path-
way (mean age, 74.6±10.1; 43.3% women).

Multimorbidity Subgroup
Of the multimorbidity cohort, 1133 of 2610 (43.4%) pa-
tients were managed in accordance with the ABC path-
way. Multimorbid patients with AF treated according to 
the ABC pathway were younger (mean age, 72.8±10.1 
versus 75.7±10.1; P<0.001), with a lower proportion 
of patients with a first diagnosis of AF (13.7% versus 
19.8%; P<0.001), coronary artery disease (54.9% ver-
sus 67.6%; P<0.001), and heart failure (39.6% versus 
44.4%; P=0.014), compared with the non- ABC group. 
Antiplatelet agents were used in 63.8% and OACs in 
11.6% of patients in the non- ABC group. Health- related 
quality of life was lower in the non– ABC- adherent 
group (mean EuroQol, 0.81±0.19 versus 0.84±0.17; 
P<0.001) compared with the ABC- managed patients. 
Baseline characteristics are reported in Table 1.

Clinical Outcomes
Among multimorbid patients with AF managed ac-
cording to the ABC pathway, a lower incidence of the 
composite outcome (1.8% versus 4.7%; P<0.001), all- 
cause death (1.1% versus 3.2%; P=0.001), and throm-
boembolic events (0.7% versus 1.6%; P=0.034) was 
observed compared with the non- ABC group. ORs of 
the composite outcome (0.48; 95% CI, 0.29– 0.79) and 
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all- cause death (0.51; 95% CI, 0.27– 0.95) were lower in 
the ABC- managed patients. No statistically significant 
differences were reported in major bleeding between 
the groups (Table 2).

Predictors of ABC Compliance
A multivariate analysis showed that (1) older age (OR, 
0.98; 95% CI, 0.97– 0.99), coronary artery disease 
(OR, 0.55; 95% CI, 0.46– 0.65), prior major bleeding 
(OR, 0.14; 95% CI, 0.06– 0.29), chronic kidney disease 
(OR, 0.66; 95% CI, 0.51– 0.86), and chronic obstruc-
tive pulmonary disease (OR, 0.71; 95% CI, 0.53– 0.96) 
were the independent predictors of poor compliance 
with the ABC pathway; while (2) hypertension (OR, 
1.50; 95% CI, 1.23– 1.82) and polypharmacy (OR, 2.15; 
95% CI, 1.81– 2.55) were associated with a better ad-
herence to the ABC pathway among the patients with 
multimorbidity (Figure 2; Table S1).

Polypharmacy Subgroup
Among patients with polypharmacy 687 of 1328 
(51.7%) were managed according to the ABC pathway. 
Baseline characteristics are reported in Table 1.

Patients in the ABC group were younger (mean age, 
72.9±10.1 versus 76.5±9.7; P<0.001), with a higher pro-
portion of patients with hypertension (79.2% versus 

74.6%; P=0.046), and lower HAS- BLED score (2.2±1.0 
versus 2.6±1.1; P<0.001) compared with the non- ABC 
group. As expected, differences in the use of OACs 
were evident between groups, including direct OACs 
to be favored over vitamin K antagonists (53.6% ver-
sus 46.3%) in the ABC group; antiplatelet agents were 
used in 87.5% and OACs in 8.4% of patients in the non- 
ABC group. The use of the rhythm control strategies in-
cluding amiodarone (28.4% versus 16.2; P<0.001) and 
AF ablation (18.2% versus 3.9%; P<0.001) were more 
prevalent in the ABC- adherent group. Health- related 
quality of life was lower in the non– ABC- adherent 
group (mean EuroQol, 0.83±0.18 versus 0.80±0.20; 
P=0.017) compared with the ABC- managed patients.

Clinical Outcomes
Among the patients with AF with polypharmacy man-
aged according to the ABC pathway, a lower inci-
dence of the composite outcome (1.6% versus 5.1%; 
P<0.001), all- cause death (1.2% versus 3.1%; P=0.013), 
and thromboembolic events (0.6% versus 2.3%; 
P=0.007) was observed compared with the non- ABC 
group. ORs of the composite outcome (0.39; 95% CI, 
0.19– 0.78) and thromboembolic events (0.31; 95% CI, 
0.10– 0.95) were lower in the ABC- managed patients. 
No significant differences were reported in the inci-
dence of major bleeding between groups (Table 3).

Figure 1. Flowchart of patient inclusion.
ABC indicates Atrial Fibrillation Better Care; and ChiOTEAF, Optimal Thromboprophylaxis in Elderly Chinese Patients With Atrial 
Fibrillation.
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Exploratory Analysis
A subgroup of 1203 patients had both multimorbidity 
and polypharmacy; among these, 621 (51.6%) were 
managed according to the ABC pathway. Among 
patients managed according to the ABC pathway, a 
lower incidence of the composite outcome (1.6% ver-
sus 5.3%; P<0.001), all- cause death (1.1% versus 3.1%; 
P=0.017), and thromboembolic events (0.6% versus 
2.6%; P=0.007) was observed compared with the 
non- ABC group. ORs of the composite outcome (0.38; 
95% CI, 0.18– 0.79) and thromboembolic events (0.31; 
95% CI, 0.10– 0.94) were lower in the ABC- adherent 
patients. Nonsignificant differences were reported in 
major bleeding (Table S2).

We performed an additional analysis for patients 
with AF with multimorbidity managed according to the 
ABC pathway compared with the overall multimorbid-
ity cohort regardless of the availability of the ABC data 
(Table S3). Among the ABC- adherent group, a lower in-
cidence of the composite outcome (1.8% versus 12.6%; 
P<0.001), all- cause death (1.1% versus 10.7%; P<0.001), 
thromboembolic events (0.7% versus 2.4%; P<0.001), 
and major bleeding (1.1% versus 2.2%; P<0.001) was 
observed. The ABC pathway was associated with 
lower ORs for the composite outcome (0.19; 95% CI, 
0.12– 0.30), all- cause death (0.15; 95% CI, 0.09– 0.27), 
and thromboembolic events (0.39; 95% CI, 0.19– 0.83). 

Analogous exploratory analysis was performed for the 
overall polypharmacy cohort (Table S4). ABC pathway 
compliance was associated with lower ORs for the 
composite outcome (0.19; 95% CI, 0.10– 0.36), all- cause 
death (0.18; 95% CI, 0.09– 0.37), and thromboembolic 
events (0.35; 95% CI, 0.12– 0.99) among the patients 
with AF with polypharmacy.

DISCUSSION
To date, the implementation of the ABC pathway and 
its impact on management and clinical outcomes (in-
cluding health- related quality of life) among clinically 
complex Asian patients with AF are scarce. Herein, we 
demonstrate the following principal findings on the ef-
fects of usage of the ABC pathway in patients with AF 
with multimorbidity or polypharmacy: (1) Adherence 
to the ABC pathway was associated with improved 
clinical outcomes among complex AF patients; (2) vari-
ous clinical predictors were independently associated 
with ABC adherence among multimorbidity patients; 
and (3) health- related quality of life was lower in the 
non– ABC- adherent group compared with the ABC- 
managed patients.

Our results are comparable to the results of the post 
hoc ancillary analysis from the AFFIRM (Atrial Fibrillation 
Follow- Up Investigation of Rhythm Management) trial 
(conducted over 2 decades ago), which showed that 
adherence to the ABC pathway in patients with multi-
morbidity, polypharmacy, and multiple hospitalizations 
was associated with a significantly lower cumulative 
risk of the composite outcome of all- cause hospitaliza-
tion and all- cause death.10 Our analysis adds to these 
findings by demonstrating that better clinical outcomes 
are observed in a contemporary cohort of Chinese pa-
tients with AF with both multimorbidity and polyphar-
macy who adhere to the ABC pathway.

Patients who received ABC management were 
more likely to be younger, less likely to have been di-
agnosed with AF for the first time, and have existing 
coronary artery disease or heart failure compared 
with those who did not receive ABC management. 

Table 2. Effects of ABC Compliance on Clinical Outcomes Among Patients With Multimorbidity

Outcomes

ABC
n=1133
n (%)

Non- ABC
n=1477
n (%) P value*

Odds ratio†

(95% CI)

Composite outcome‡ 20 (1.8) 69 (4.7) <0.001 0.48 (0.29– 0.79)

All- cause death 13 (1.1) 47 (3.2) 0.001 0.51 (0.27– 0.95)

Thromboembolism events 8 (0.7) 24 (1.6) 0.034 0.48 (0.22– 1.09)

Major bleeding 13 (1.1) 16 (1.1) 0.885 1.28 (0.61– 2.70)

ABC indicates Atrial Fibrillation Better Care.
*Between- group comparison made by χ2 test.
†Adjusted for age.
‡Composite outcome of all- cause death/any thromboembolism.

Figure 2. Predictors of the ABC compliance among patients 
with atrial fibrillation and multimorbidity.
ABC indicates Atrial Fibrillation Better Care; and COPD, chronic 
obstructive pulmonary disease.
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Likewise, multimorbidity and polypharmacy were as-
sociated with a preferential use of direct OACs in favor 
of vitamin K antagonists in those following the ABC 
pathway. Although the rhythm management strategies 
were scarcely used in the ChiOTEAF population,38 they 
were more readily used in the ABC arm compared with 
the non- ABC arm. Furthermore, the use of the ABC 
pathway was associated with better health- related 
quality of life.

Consequently, adherence to the ABC pathway was 
associated with statistically lower rates of the com-
posite outcome, all- cause mortality, and thromboem-
bolic events in patients with AF with multimorbidity or 
polypharmacy and those with both multimorbidity and 
polypharmacy. There was no evidence to suggest that 
adhering to the ABC pathway was associated with a 
higher risk of major bleeding events compared with 
standard practice in any of the subgroups studied; in-
deed, when compared with the overall multimorbidity 
group, the bleeding risks were significantly lower in the 
ABC- managed multimorbidity group.

However, special attention should be paid to those 
with coronary artery disease, prior major bleeding, 
chronic kidney disease, and chronic obstructive pul-
monary disease. Indeed, these comorbidities in-
dependently predict lower adherence to the ABC 
pathway. Prior major bleeding should not be a reason 
to withhold OAC, but mitigation of modifiable bleed-
ing risks and regular review and follow- up of patients 
with high bleeding risk is required.39– 41 In our previous 
report, we demonstrated the efficacy of guideline- 
adherent OAC therapy among the elderly Chinese pa-
tients with AF.42,43

Favorable effects of the use of the ABC pathway are 
evident across various geographic regions, as various 
large- scale studies have demonstrated improvement in 
survival rates and reduction in cardiovascular events as a 
result of the ABC pathway implementation.8,10,44 The mA-
FA- II trial, a cluster randomized trial, showed that the use 
of the ABC pathway was associated with a significantly 
lower risk of the composite outcome of stroke/throm-
boembolism, mortality, bleeding, and hospitalization 

compared with the usual care,9 while the analysis of the 
long- term extension cohort demonstrated good adher-
ence and persistence of use.45 Of note, the ABC pathway 
is now recommended in international AF guidelines.1,3

Ongoing research demonstrates reproducible and 
generalizable results from systematic implementation 
of the ABC pathway are needed to address and help 
reduce nonadherence among physicians and patients 
alike.46 We believe our study complements the existing 
knowledge base on the role and the utility of the ABC 
pathway in managing clinically complex patients by help-
ing us further define its effectiveness and safety profile, 
particularly the noninferiority of the approach with regard 
to bleeding risk compared with standard practice.

Limitations
The primary limitation of the ChiOTEAF registry is its ob-
servational nature; the study was not designed to assess 
the role of the ABC pathway adherent care on patients’ 
prognosis. ABC pathway adherence was assessed ret-
rospectively on the basis of its definition published in 
20177 and implemented into the 2020 European Society 
of Cardiology guideline.1 We found that a moderate pro-
portion of patients were lost to follow- up (9.3%), consist-
ent with other large registries47; because of the limited 
availability of the data, only 56.2% of patients with mul-
timorbidity and 58.7% of patients with polypharmacy 
were included in this analysis. To an extent, the ob-
served associations of the ABC pathway with favora-
ble clinical outcomes could have potentially been the 
result of patient self- selection rather than causal impact. 
Additionally, the data on ABC pathway adherence was 
available in only approximately half of the patients stud-
ied, which might have been a potential source of bias. 
Furthermore, the number of adverse clinical events, 
as well as AF- related procedures, may have been un-
derreported. We did not report time- to- event data, 
and our outcomes were based on logistic regression. 
While competing risks of death may potentially impact 
on outcomes, our primary analysis focused on the OR 
of the composite outcome at 1  year. Finally, the data 
on anticoagulation monitoring and the use of traditional 

Table 3. Effects of ABC Compliance on Clinical Outcomes Among Patients With Polypharmacy

Outcomes

ABC
n=687
n (%)

Non- ABC
n=641
n (%) P value*

Odds ratio†

(95% CI)

Composite outcome‡ 11 (1.6) 33 (5.1) <0.001 0.39 (0.19– 0.78)

All- cause death 8 (1.2) 20 (3.1) 0.013 0.48 (0.21– 1.12)

Thromboembolic events 4 (0.6) 15 (2.3) 0.007 0.31 (0.10– 0.95)

Major bleeding 10 (1.5) 6 (0.9) 0.388 2.02 (0.72– 5.69)

ABC indicates Atrial Fibrillation Better Care.
*Between- group comparison made by χ2 test.
†Adjusted for age.
‡Composite outcome of all- cause death/any thromboembolism.
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Chinese medicines were not available and could not be 
considered in the analysis.

CONCLUSIONS
This nationwide real- world registry shows that adher-
ence to the ABC pathway is associated with improved 
clinical outcomes and health- related quality of life in 
clinically complex Chinese patients with AF with multi-
morbidity or polypharmacy.
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Appendix S1. ChiOTEAF Registry Investigators 

Academic Executive Steering Committee 

Gregory Y H Lip, MD, Liverpool Centre for Cardiovascular Science, University of Liverpool 

and Liverpool Heart & Chest Hospital, Liverpool, United Kingdom (Co-Chair) 

Xiaoying Li, MD, PhD, Department of Geriatric Cardiology, Chinese PLA General Hospital, 

Beijing, China (Co-Chair) 

Yutang Wang, MD, PhD, Department of Geriatric Cardiology, Chinese PLA General 

Hospital, Beijing, China (Co-Chair) 

Changsheng Ma, MD, PhD, Department of Cardiology, Center for Atrial Fibrillation, Beijing 

Anzhen Hospital, Capital Medical University, Beijing, China 

Shu Zhang, MD, PHD, Fuwai Hospital, Chinese Academy of Medical Sciences, Beijing, 

China 

Congxin Huang, MD, PHD, RenMin Hospital, Wuhan University, Wuhan, China 

Jiefu Yang, MD, PhD, Department of Cardiology, Beijing Hospital, Chinese Academy of 

Medical Sciences and Peking Union Medical College, Beijing, China. 

Meilin Liu, Department of Geriatrics, Peking University First Hospital, Beijing, China 

Data Management Committee 

Gregory Y H Lip, MD, Liverpool Centre for Cardiovascular Science, University of Liverpool 

and Liverpool Heart & Chest Hospital, Liverpool, United Kingdom 

D
ow

nloaded from
 http://ahajournals.org by on M

ay 2, 2022



Yutao Guo, MD, PhD, Department of Pulmonary Vessel and Thrombotic Disease, Sixth 

Medical Centre, Chinese PLA General Hospital, Beijing, China 

Guangliang Shan, PhD, Department of Epidemiology and Statistics, Institute of Basic 

Medical Sciences, Chinese Academy of Medical Sciences and School of Basic Medicine, 

Peking Union Medical College, Beijing, China 

Taixiang Wu, MD, PhD, Administrator of Chinese Clinical Trial Registry, Associate 

Professor of Clinical Epidemiology and Evidence-Based Medicine, West China Hospital, 

Sichuan University 

Chen Yao, PhD, Associate Director, Peking University Clinical Research Institute, Beijing, 

China 

 

Steering Committee Members 

Changsheng Ma, MD, PhD Anzhen Hospital, Capital Medical University, Beijing 

Congchun Huang, MD, PhD Air Force General Hospital, Beijing 

Cuntai Zhang, MD, PhD 

Tongji Hospital, Tongji Medical college, Huazhong 

University of Science & Technology, Guangzhou 

Dang Aiming, MD, PhD 

Fuwai Hospital, Chinese Academy of Medical Sciences, 

Beijing 

Dawei Qian, MD, PhD Ji Lin Hospital, Ji Lin 

Fakuan Tang, MD, PhD PLA 309th Hospital, Beijing  
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Fang Wu, MD, PhD 

Rui Jin Hospital, Tong University School of Medicine, 

Shanghai 

Feng Liu, MD, PhD First People's Hospital, Guangdong 

Gexin Zhu, MD, PhD The General Hospital, Tianjing Medical Hospital, Tianjing 

Guo Yutao, MD, PhD PLA General Hospital, Beijing 

Guorong Xi, MD 

Health Division of Guard Bureau, Chinese PLA General Staff 

Department, Beijing 

Heng Dou, MD, PhD Beijing Hospital, Beijing 

Hou Cuihong, MD, PhD 

Fuwai Hospital, Chinese Academy of Medical Sciences, 

Beijing 

Hua Li, MD, PhD The First Affiliated Hospital, Zhengzhou University, Zhejiang 

Hui Han, MD, PhD 

The First Affiliated Hospital, Harbin Medical University, 

Heilongjiang 

Huiliang Liu, MD, PhD Wujing General Hospital, Beijing 

Jian Kong, MD, PhD The First Affiliated Hospital, Ji Lin University, Ji Lin 

Junxia Li, MD, PhD Beijing PLA General Hospital, Beijing 

Liang Zaoguang 

The First Affiliated Hospital, Harbin Medical University, 

Heilongjiang 

Liangyi Si, MD, PhD Southwest Hospital, Chongqing 

Liu Meilin, MD, PhD 

The First Affiliated Hospital, Peking University First 

Hospital, Beijing 
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Liu Yanxia, MD Shenyang General PLA Hospital 

Liu Yu, MD Yanggu People's Hospital, Shandong 

Liu Zhiming, MD, PhD 

Fuwai Hospital, Chinese Academy of Medical Sciences, 

Beijing 

Luo Ma, MD, PhD NAVY General Hospital, Beijing 

Ming Li, MD, PhD 

Beijing Friendship Hospital, Capital Medical University, 

Beijing 

Qian Xiao, MD, PhD 

First Affiliated Hospital, Chongqing Medical University, 

Chongqing 

Qingwei Chen, MD, PhD 

The Second Affiliated Hospital, Chongqing Medical 

University, Chongqing 

Qiong Chen, MD, PhD Xiangya Hospital, Central South University, Hunan 

Ren Xuejun, MD, PhD Anzhen Hospital, Capital Medical University, Beijing 

Shan Zhaoliang, MD, PhD PLA General Hospital, Beijing 

Shi Xiangming, MD, PhD PLA General Hospital, Beijing 

Shilian Hu, MD, PhD Anhui Provincial Hospital, Anhui 

Song Bai, MD, PhD 

First Affiliated Hospital of Kunming Medical University, 

Kunming 

Tianchang Li, MD, PhD NAVY General Hospital, Beijing 

Wang Lijuan, MD Suqian People's hospital, Jiangsu 

D
ow

nloaded from
 http://ahajournals.org by on M

ay 2, 2022



Wu Qiang, MD, PhD Guizhou Provincial People's Hospital 

Xianghu Wang, MD, PhD 

Union Hospital, Tongji Medical College, Huazhong 

University of Science & Technology, Guangzhou 

Xiaojuan Bai, MD, PhD 

Sheng Jing Hospital, China Medical University, Shengyang, 

Liaoning 

Xiaoming Wang, MD, PhD Xijing Hospital, Xian 

Xinchun Yang, MD, PhD Chao-Yang Hospital, Capital Medical University, Beijing 

Xuan He, MD, PhD Air Force General Hospital, Beijing 

Xuejun Liu, MD, PhD 

The First Affiliated Hospital, Shanxi Medical University, 

Shanxi 

Yan Li, MD, PhD First People's Hospital, Kunming, Yunnan 

Yang Jiefu, MD, PhD Beijing Hospital, Beijing 

Yong Wang, MD, PhD China-Japan Friendship Hospital, Beijing 

Yunmei Yang, MD, PhD The First Affiliated Hospital, Zhenjiang University, Zhejiang 

Zeng Yuan, MD, PhD PLA 306 Hospital 

Zhang Shu, MD, PhD 

Fuwai Hospital, Chinese Academy of Medical Sciences, 

Beijing 

Zhang Wei, MD, PhD Beijing PLA General Hospital, Beijing 

Zhanyi Lin, MD, PhD Guangdong General Hospital, Guangdong 
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Table S1. Predictors of the ABC compliance among patients with atrial fibrillation and 

multimorbidity. 

 Univariate Multivariate 

 Odds 

ratio  

95% CI P Odds 

ratio  

95% CI P 

Age 0.97 0.96-0.98 <0.001 0.98 0.97-0.99 <0.001 

Female sex 1.01 0.93-1.27 0.317    

Diabetes mellitus 1.03 0.88-1.21 0.711    

Hypertension 1.58 1.32-1.89 <0.001 1.50 1.23-1.82 <0.001 

Heart failure 0.82 0.70-0.96 0.014 - - - 

Coronary artery 

disease 

0.58 0.49-0.69 <0.001 0.55 0.46-0.65 <0.001 

Prior ischemic 

stroke 

1.11 0.93-1.31 0.242    

Prior major 

bleeding 

0.11 0.05-0.23 <0.001 0.14 0.06-0.29 <0.001 

Chronic kidney 

disease 

0.58 0.46-0.75 <0.001 0.66 0.51-0.86 0.002 

Liver disease 0.76 0.52-1.12 0.16    

COPD 0.58 0.44-0.76 <0.001 0.71 0.53-0.96 0.025 

Sleep apnea 1.23 0.84-1.79 0.288    

Polypharmacy 1.87 1.59-2.18 <0.001 2.15 1.81-2.55 <0.001 

 

CI – confidence interval; COPD – chronic obstructive pulmonary disease; OAC – oral 

anticoagulation.  
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Table S2. Effects of ABC compliance on clinical outcomes (composite outcome; all-cause 

death; any thromboembolism; major bleeding) among patients with multimorbidity and 

polypharmacy. 

Outcomes ABC 

N=621 

n (%) 

Non-ABC 

N=582 

n (%) 

P^ Odds ratio* 

(95% CI) 

Composite 

outcome# 

10 (1.6) 31 (5.3) <0.001 0.38 (0.18-0.79) 

All-cause death 7 (1.1) 18 (3.1) 0.017 0.49 (0.20-1.20)  

TE events 4 (0.6) 15 (2.6) 0.007 0.31 (0.10-0.94) 

Major bleeding 10 (1.6) 5 (0.9) 0.242 2.43 (0.81-7.26) 

*Adjusted for age. 

# Composite outcome of all-cause death/any thromboembolism  

^ Between-group comparison made by χ2 test 

TE – thromboembolism; CI – confidence interval. 
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Table S3. The effects of ABC compliance on clinical outcomes (composite outcome; all-

cause death; any thromboembolism; major bleeding) among overall multimorbidity 

cohort. 

 

Outcomes ABC 

N=1133 

n (%) 

Non-ABC 

N=3511 

n (%) 

P^ Odds ratio* 

(95% CI) 

Composite 

outcome# 

20 (1.8) 441 (12.6) <0.001 0.19 (0.12-0.30) 

All-cause death 13 (1.1) 377 (10.7) <0.001 0.15 (0.09-0.27) 

TE events 8 (0.7) 84 (2.4) <0.001 0.39 (0.19-0.83) 

Major bleeding 13 (1.1) 77 (2.2) 0.025 0.71 (0.39-1.29) 

*Adjusted for age. 

# Composite outcome of all-cause death/any thromboembolism 

^ Between-group comparison made by χ2 test 

TE – thromboembolism; CI – confidence interval. 
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Table S4. The effects of ABC compliance on clinical outcomes (composite outcome; all-

cause death; any thromboembolism; major bleeding) among overall polypharmacy 

cohort. 

 

Outcomes ABC 

N=687 

n (%) 

Non-ABC 

N=1575 

n (%) 

P^ Odds ratio* 

(95% CI) 

Composite 

outcome# 

11 (1.6) 173 (11.0) <0.001 0.19 (0.10-0.36) 

All-cause death 8 (1.2) 143 (9.1) <0.001 0.18 (0.09-0.37) 

TE events 4 (0.6) 36 (2.3) 0.003 0.35 (0.12-0.99) 

Major bleeding 10 (1.5) 32 (2.0) 0.345 0.98 (0.47-2.05) 

*Adjusted for age. 

# Composite outcome of all-cause death/any thromboembolism  

^ Between-group comparison made by χ2 test 

TE – thromboembolism; CI – confidence interval. 
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