L))

Check for
updates

Original Article

Evaluation of medical quality and treatment trends of nonvalvular
atrial fibrillation in Beijing inpatients

Hai-Rong Yu'?, Chang-Sheng Ma', Xin Du', San-Shuai Chang', Jian-Zeng Dong'

'Department of Cardiology, Beijing Anzhen Hospital, Capital Medical University, National Clinical Research Center for Cardiovascular Diseases,
Beijing Advanced Innovation Center for Big Data-Based Precision Medicine for Cardiovascular Diseases, Beijing, China; *Cardiovascular Center,
Beijing Tongren Hospital, Capital Medical University, Beijing, China

Contributions: (I) Conception and design: HR Yu; (II) Administrative support: JZ Dong; (IIT) Provision of study materials or patients: HR Yu; (IV)
Collection and assembly of data: CS Ma, X Du; (V) Data analysis and interpretation: SS Chang, JZ Dong; (VI) Manuscript writing: All authors; (VII)
Final approval of manuscript: All authors.

Correspondence to: Dr. Jian-Zeng Dong. Department of Cardiology, Beijing Anzhen Hospital, Capital Medical University, National Clinical Research
Center for Cardiovascular Diseases, Beijing Advanced Innovation Center for Big Data-Based Precision Medicine for Cardiovascular Diseases, No. 2,
Anzhen Rd, Chaoyang District, Beijing 100029, China. Email: jz_dong@126.com.

Background: The quality of care presented to AF cases in tertiary and non-tertiary hospitals in China
remains obscure and needs further investigation. Therefore, we examined the compliance with quality
measures (QMs) and clinical performance measures (PMs) that were proposed by the ACC/AHA in 2016
in a Chinese adult population with nonvalvular atrial fibrillation (AF). We also investigated the changes in
patients’ characteristics, treatment plans, and quality of provided care at different time-points [2011-2016].
Methods: We used the datasets from two registry-based studies in Beijing, including the Chinese Atrial
Fibrillation Registry (CHINA-AF) investigation. From August 2011 to July 2016, an overall number of
13,439 nonvalvular AF cases were included. Our primary outcome was to determine the compliance rate
with two PMs [oral anticoagulant (OAC) use and prothrombin time international normalized ratio INR)]
and six QMs (beta-blocker, ACEI-ARB, and the inappropriate prescription of antarrhythmic drugs, Sotalol,
antiplatelet and OAC, and non-dihydropyridine calcium channel antagonist) over a period of 5 years [2011-
2016]. Also, the difference in compliance between tertiary and non-tertiary hospitals was investigated.
Results: The compliance with PMs and QMs was variable between tertiary and non-tertiary hospitals.
In tertiary hospitals, the total number of inpatient beds was >500, and each bed was equipped with >1.03
health technical personnel and >0.4 nurses. In non-tertiary hospitals, the available beds capacity was <500,
and each bed corresponded with 0.7-0.88 health technical personnel and >0.4 nurses. The compliance rates
with OAC use steadily increased from 2011-2015 in tertiary hospitals 35%, 35.9%, 37.9%, 45%, and 49%,
P<0.001). In non-tertiary hospitals, INR follow-up of warfarin use increased significantly over the years, with
rates of 36.2%, 60.5%, 71.6%, 64.3%, and 81.5% (P=0.04), respectively. In terms of QMs, the compliance
with the six measure sets was quite similar among tertiary and non-tertiary hospitals avoiding any significant
difference over the years (P>0.05).

Conclusions: We noted an improvement in medical quality regarding the use of OAC, especially in
tertiary hospitals. Meanwhile, the compliance rates of INR follow-up improved in non-tertiary hospitals.
However, the compliance rates of other performance and QMs are still low, which are in need of

improvement.
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Introduction

The occurrence of atrial fibrillation (AF) is increasing
continuously with an enhanced risk of heart failure (HF),
stroke, and death (1-3). It is linked with impaired quality of
life (QOL), along with an enhanced risk of overall mortality
for almost 40-90% (4). The incidence of AF in China
ranges from 0.77% to 1.03% (5), and according to age, up
to 4.2 million patients (>30 years) are diagnosed with AF in
China (5).

Based on the mortality, morbidity, and costs correlated
with atrial flutter (At-F) and AF, the American College of
Cardiology (ACC), American Heart Association (AHA),
and Physician Consortium highlighted the importance
of performance measures (PMs) in raising the level of
awareness among healthcare providers, as well as in
implementing these guidelines in clinical practice. With
the help of these tools, the physicians can perform a better
assessment regarding the quality of provided care among
nonvalvular AF and At-F patients (6).

In the past, PMs related to the treatment and diagnosis
of AF and atrial flutter were released in 2008 (6), and
they were later implemented in 2011 (7). Back then,
PMs included only 3 items: thromboembolic risk factors
assessment, therapy of chronic anticoagulation, and the
measurement of international normalized ratio (INR)
on a monthly basis. These PMs are applied in patients of
nonvalvular AF or At-F which was not caused by acute
reversible events (6). In 2016, the ACC/AHA clinical
guidelines distinguished quality measures (QMs) from PMs,
with a total of 24 measure sets. These measures included 6
PMs (3 in-patient and 3 out-patient measures) and 18 QMs
(10 in-patient and 8 out-patient measures) (8).

Although clinical practice guidelines that are based on
recent evidence improved patients’ outcomes (9-11), the
risk of AF has not been effectively controlled. Some studies
reported a very low compliance rate with evidence-based
therapies, including the assessment of thromboembolic
risk, anticoagulation therapy, and adequate treatment of
concomitant diseases (12,13). Meanwhile, the cost of care
for patients with AF is high (14).

Previous registry-based studies assessed the use of
anticoagulant therapy (15) and evidence-based statins
for the treatment of AF (16). However, according to
treatment guidelines proposed viz the European Society of
Cardiology (ESC) in 2016, AF requires a comprehensive
management plan, including the management and detection
of risk factors and cardiovascular diseases appearing at the

© Annals of Palliative Medicine. All rights reserved.

5271

same time, prevention of stroke, and the control of heart
rate or rthythm (11). There is a persuasive need regarding
the systematic measurement of the quality of care in AF
patients, as quantified by established measures for the
identification of potential gaps and providing opportunities
regarding quality improvement.

Despite the fact that our comprehension of the clinical
practice of AF in China has improved due to the increased
number of registry-based studies, these reports are limited
in the representativeness of hospitals, and they lack the
assessment towards the improvement of different quality
components. Therefore, we conducted the current
investigation to assess trends in characteristics, treatment,
and quality of care provided to nonvalvular AF patients.
For these purposes, we analyzed the data from two studies,
including the China Atrial Fibrillation Registry (CHINA-
AF) study (17) and the study of Chang et 4/. (15), based on
the 2016 ACC/AHA clinical performance and QMs in AF
or At-F adults.

We present the following article in accordance with the
MDAR checklist (available at http://dx.doi.org/10.21037/
apm-20-1925).

Methods

CAFR is a multicenter, prospective, hospital-based registry
of nonvalvular AF cases (ChiCTR-OCH-13003729). The
CHINA-AF study was first launched in August 2011 with
the intention to recruit approximately 20,000 AF patients
over several years while following-up these patients every
six months (17). The primary outcome of this observation
was to investigate the current trend of the clinical practice
in Beijing and compare various AF treatment plans
occurring in real-world practices. A total of 13,439 AF
patients in 12 non-tertiary and 20 tertiary hospitals, site
for the treatment of a majority of patients in Beijing,
were included. On the other hand, the study of Chang
et al. (15) involved hospitalized patients with AF in
Beijing who were not included in the CHINA-AF study.
Participating hospitals in the mentioned studies were
mostly in Beijing (tertiary and non-tertiary), providing
clinical care to AF patients. Tertiary hospitals fall in level
3 hospitals (major centers with in-patients bed of 2500,
providing high-quality medical facilities to several regions).
On the other hand, non-tertiary hospitals are comprised of
both level 1 (basic facilities bearing community hospitals)
and level 2 hospitals which possess 2100 in-patient beds
serving a population of >100,000. Non-tertiary hospitals
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included primary hospitals and secondary hospitals. First-
class hospitals are health centers and primary hospitals that
directly provide service to the communities in terms of
treatment, prevention and health care, and rehabilitation
services. Secondary hospitals describe a set of hospitals
that meet the Chinese hospital-grade standards. The
comprehensive medical and health services are provided
by various regional hospitals dealing with multiple
communities and work on certain teaching and scientific
research. County, district, and municipal hospitals are all
above level 2. A detailed description of China hospitals
(non-tertiary and tertiary) is provided in (Table S1).

We obtained treatment data of included patients from
medical records. The collected data were mainly electronic
and possess defined broadness and acceptability checks
provided by the respective projects of quality assurance.
All data were retrieved from the Chinese Atrial Fibrillation
Registry (CHINA-AF) research, a real-world registry
research conducted in Beijing, China. The aim of the
CHINA-AF research is to provide evidence of real-world
data based clinical practice. Of the 33 tertiary and 49 non-
tertiary hospitals treating AF patients in Beijing, 32 tertiary
and non-tertiary hospitals also agree to participate in this
study.

Study population

The population of study was based on the data reported
in the afore mentioned two registry-based studies. The
review and approval of both studies were acquired from
the Ethics Committee of Beijing Anzhen Hospital
(D11110700300000). The study conformed to the
provisions of the Declaration of Helsinki (as revised in
2013). Informed consent was obtained from all participants.
Cases >18 years of age, with six months AF documentation
provided either by ECG or Holter were eligible for
inclusion. Meanwhile, transient and reversible AF patients
which was caused by specific precipitating or reversible
causes (hyperthyroidism, cardiothoracic surgery, myocardial
infarction, pericarditis, myocarditis, pulmonary embolism,
electrocution, and binge drinking), patients with other
and life expectancy of less than one year, rheumatic mitral
stenosis was diagnosed in patients, and those with mitral
valve prostheses were excluded.

Based on our inclusion criteria, all eligible cases with
a diagnosis of AF were encouraged to participate in this
study. Written consent was provided from each eligible
patient prior to participation. Trained research coordinators
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and cardiologists interviewed the patients, and abstracted
relevant data from their medical records. These data
included demographic characteristics, medical history, and
treatment plans. Into a system of web-based data capture,
all data are recorded.

For analysis purposes, recruited patients were distributed
in five groups based on discharge time (2011.8.1-2012.7.31,
2012.8.1-2013.7.31, 2013.8.1-2014.7.31, 2014.8.1-
2015.7.31, and 2015.8.1-2016.7.31) in order to assess
the changes in compliance rates over the years. Baselines
characteristics of included participants based on the
mentioned time-points are summarized in Tible 1.

Quality indicators

The construction of investigated quality indicators was
based on the clinical behavior of 2016 ACC/AHA and QMs
for AF or At-F inpatient adults (8). In our study, the analysis
of inpatients with AF included two PMs and six QMs. The
two PMs were: (I) prescription of anticoagulation prior to
discharge and (II) follow-up documentation of PT-INR
plan before the discharge for warfarin treatment.
Meanwhile, the six QMs were: (I) before discharge
a prescription of Beta-blocker [when left ventricular
ejection fraction (LVEF) <40]; (I) Angiotensin-Converting
Enzyme Inhibitor-Angiotensin Receptor Blocker (ACEI-
ARB) prescribed before discharge (when LVEF <40); (III)
improper prescription of antiarrhythmic medications before
discharge to cases with permanent AF for the control
of rhythm; (IV) improper prescription of Sotalol before
discharge in cases with AF and end-stage kidney malady
or on dialysis before discharge; (V) improper prescription
of oral anticoagulation and antiplatelet therapy before
discharge for cases without coronary artery disease (CAD)
and/or vascular disease; and (VI) improper prescription of
non-dihydropyridine calcium channel antagonist before
discharge in cases with decreased EF HF (when LVEF <40).
Noteworthy, the score of CHA,DS,-VASc, a PM,
was examined for each case by the assignment of 1 point
for each factor present. These factors included age of
65-74 years, hypertension history, diabetes mellitus
(DM), vascular disease (CAD or peripheral artery
disease), congestive cardiac failure, and female sex.
Meanwhile, 2 points were given in two conditions: (I)
age >75 years and (II) historical background of stroke/
TIA/thromboembolism (18). High-risk AF patients were
defined if they had a risk score of >2. Other performance
and QMs could not be adequately assessed along with

Ann Palliat Med 2021;10(5):5270-5279 | http://dx.doi.org/10.21037/apm-20-1925


https://cdn.amegroups.cn/static/public/APM-20-1925-supplementary.pdf

5273

Vol 10, No 5 May 2021

icine,

Annals of Palliative Med

‘uonezijoquaoquwoiyl [esayduad ‘| 4 {Yyoene olweyos! Jusisuell ‘y|L ‘eseasip Alaue Aleuolod ‘QyD (9oueles|o aulueald
‘[o40 ‘uonoel) uonosfe JenouusA U8l 4IAT] xepul ssew Apog ‘|INg ‘shijjsw salagelp ‘NG ‘sierdsoy Aseiusl-uou ‘| N ‘sieundsoy Aieipel ‘) L00°0> Sueaw 0= pudil d .d

(egz9) (289°€) (r26°€) (evs7e) (se0°9) (22€) (esee)  (vege) (rLy) (evL€)
9080 9080 881°GZ 18,6z /8SvZ  ¥99'Ge €G/vc  8/9GC  6l8¥C  ¥98'Ge zelse Sly'ge (as = vesw) INg

(26e0t)  (198°LL)  (e6LLL)  (896°LL) (2g6'01) (SLeeh) (29201  (6S6°L1) (rLiou) (62572
2970 1200 veg'eL  9¥0'?9  GSL2L  SSCe9 S99/ 1229 298'LL  IYSP9 G68' L. €€€'G9 (@s # ueaw) by
€VE0 0 226 G'/G ¥'26 €65 616 129 7°06 G'/9 G'16 €89 (%) 2= 9SVA-*SA°VHO
2o 0 9 L'Ge 8'G €ve G'9 44 €. 102 99 7’6k (%) 1= 9SVA-*SA°VYHO
7€9°0 0 8L vLL 8L 79l 9L €6l €c L 6L ecl (%) 0= 9SVA-*SA*VHO
9000 G¥6'0 €1e 9'ee €ce 8'ce €e zee Ge A Ll€ 6'7E (%) Wsuewiad
0 0 v'1e L'€9 L'€g 8'09 122 G'8S Zve 9'8S ¥'0€ L'vS (%) lewsAxosed
0 0 ALl GG Gg L 2es 7’8 L'vy zzelh 6'Ge 80l (%) pasoubelp AimoN
8200 0 z'se 8yl 7'0v Gl Ty galL 9'Ge 7’8l 143 g'Le (%) 09-0€ 1940
€100 0 18 100 G'g FL L'9 8L Sv vl L'y ge (%) 0€-G 1240
€0 €0 0 €0 20 7’0 60 70 €l 8'0 20 L0 (%) G1> 101D
9ev'0 0 zelk 9L gzl €c vLL Ge vLL a7 FLL L'G (%) ov= 431
G070 0 78l 8've 16l .2 86l v've 6'GlL e L8l a4 (%) Bunjuuq
2r90 600°0 €LL 88l €6l e 0T gLz L6l gL 76l FLL (%) Bujows
8200 0 gel G'8 8cl FL 6k 68 Lyl FEL LLL 6Ch (%) AvO pausiigeisy
0 0 8’8y L'ee g'ey G'6¢ z8e €62 L0€ 262 L2 /2 (%) erws|ose)sajoyosedAH
G200 0 €g 2. 9'¢ L2 8'S € €e G'e L2 A% (%) Buipaslq snoinaid
1920 0 z'se €8l 8'62 L'GE 9'/¢ vl 9'Le L6l 7'0€ L'Le (%) osess|p JenoseA
€010 20 zve Lyk 9'6e Lyk 8'92 g€l 9C 6'Gl gLz 991 (%) Ld/VIL/e¥04s Jolid
(%)
LLO0 0 2'0g €8 9'1S ) 9v 80l L'Eg z6l 8'GS zee ain|ie} Lesy aAnsabuo)
25€e0 €010 7'2e 1'€2 1€ 1’9z L€ 9'82 L'ee €l2 143 7’62 (%) wa
€LY 0 2oL 7'.G 6'9. 209 26L 629 vl 7'69 9'8. G'G9 (%) uoisuspiadAH
9500 0 1€ 8'ce L0g Sve eey 1'9¢ 6Ly 9'6€ €9y '8¢ (%) orewoad

1IN 1 IN L IN L IN 1 IN L IN 1

o|qelen

puaii d LE°2'9102-1'8'GL0C  LEL'GL0C-L'8 7102 L€ ¥102-L'8'€L0e  LEL'€L02-1'8'2L0T 1€°2°2102-1'8 L 102

siuedonared Apmis papnpout jo sonsLIMdeIRYD duIPseq | J[qRL,

Ann Palliat Med 2021;10(5):5270-5279 | http://dx.doi.org/10.21037/apm-20-1925

© Annals of Palliative Medicine. All rights reserved.



5274

their compliance rates due to the lack of relevant data.

Research results

The main objective of the present research was the
assessment of the rate of compliances with each of the
aforementioned performances of ACC/AHA and QMs
among inpatients with AF. The compliance rate of each
measure was described as the numbers of cases who met
that certain measure separated through the overall number
of eligible cases. The numerator includes the number of
patients who met the PMs and QMs, while the denominator
includes the overall number of patients eligible for PMs and
QMs. Patients were found to be eligible if they fulfill the
eligibility criteria of PMs and did not have a medical (i.e.,
use of beta-blocker in hypotension or bradycardia patients)
or personal (i.e., refusal of patients to take warfarin for AF)
contraindication for that measure (19).

Statistical analysis

Data of baseline demographic characteristics and medical
history were indicated as means * standard deviations (SD)
for continuous variables, while numbers and proportions
were given for categorical variables. We examined the
characteristics of patients, tests, procedures, treatments,
and crude rate of compliance across different study years.
As regards trend analysis, we used the test of Mann-
Kendall trend for continuous variables and the Cochran
Armitage trend assessment for binary variables. To
examine the temporal changes, we defined a time variable
“Iy”. Based on the enrollment time, patients were divided
into five groups. Patients enrolled from (August 1, 2011)
to (July 31, 2012) were denoted as “0”, those enrolled
from (August 1, 2012) to (July 31, 2013) were named as
“1”, those enrolled from (August 1, 2013) to (July 31,
2014) were assigned as “2”, those enrolled from (August
1, 2015) to (July 31, 2015) were mentioned as “3”, and
those enrolled from (August 1, 2015) to (July 31, 2016)
were represented as “4”. Then, a logistic regression model
was established, with performance evaluation or quality
evaluation as the dependent variable. We investigated
the corresponding P value of Ty while adjusting for the
baseline characteristics. All comparison of this study was
two-sided, with statistical significance described as a P
value of less than 0.05.

Missing data in our study were considered missing
completely at random (MCAR) since the data were
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missing regardless of the exposure or outcome status
of included patients. The registry that we used in our
study report data of patients with AF independent of
the outcome in these patients. Therefore, we assumed
that no systematic differences exist between those with
missing and those with complete records. In this regard,
we used the complete case analysis method, where patients
with complete records for all outcome variables were
incorporated in the planned analysis. Meanwhile, cases
were excluded from analysis in case of any missing data on
any variable. All statistical investigations were executed
through SAS software (version 9.2, SAS Institute, Cary,
NC) and R software (version 3.0.2, R Foundation for
Statistical Computing, Vienna, Austria).

Results
Patient characteristics

An overall number of 13,439 cases were enrolled in the
study, of whom 986 were recruited from tertiary hospitals,
and 3,573 were enrolled from non-tertiary hospitals. Tuble 1
comprises the baseline features.

The proportion of cases with a history of stroke,
congestive cardiac failure, hypertension vascular disease,
hypercholesterolemia, CAD, smoking, and drinking as
well as the proportion of patients with LVEF (<40%),
creatinine clearance (15:60), newly diagnosed AF, and
CHA2DS2-VASc >2 showed a significant decrease
in tertiary hospitals than non-tertiary ones (P<0.05).
Moreover, the age and number of female patients were
significantly less in non-tertiary hospitals (P<0.05). While,
the percentage of patients with a previous bleeding
disorder, paroxysmal AF, and CHA2DS2-VASc (0 and 1)
increased significantly among tertiary hospitals compared
to non-tertiary ones (P<0.05).

PMs

Two PMs were analyzed in our study. Patients who
underwent AF ablation within three months from
anticoagulant therapy were removed from the calculation
of the anticoagulation ratio. In tertiary hospitals, the
proportions of nonvalvular AF patients (CHA2DS2-VASc
score >2) receiving oral anticoagulants (OAC) [novel oral
anticoagulants (NOACs) and warfarin] before discharge
(from 2011 to 2015) were 35%, 35.9%, 37.9%, 45%,
and 49% respectively (P<0.001) (Figure 1). Meanwhile,
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PM and QM of inpatient in tertiary hospitals

Nondihydropyridine calcium channel antagonist for LVEF <40% B

Antiplatelet and oral anticoagulation therapy for patients who do not ®
have CAD and/or vascular disease [

Sotalol in patients with AF and ESKD or on dialysis

-
Antiarrhythmic drugs to patients with permanent AF for rhythm control -.

ACEI or ARB for LVEF <40%

Beta blocker for LY B <40 |

PT/INR planned follow-up for warfarin treatment [T—

Anticoagulation prescribed prior to discharge ———

0.00%

= 2015.8.1-2016.7.31 2014.8.1-2015.7.31

10.00% 20.00% 30.00% 40.00% 50.00% 60.00% 70.00% 80.00%

2013.8.1-2014.7.31 = 2012.8.1-2013.7.31 = 2011.8.1-2012.7.31

PM: Clinical Performance; QM: Quality Measures; LVEF: Left Ventricular Ejection Fraction; CAD: Coronary Artery Disease; AF: Atrial Fibrillation;
ESKD: End-Stage Kidney Disease; ACEI: Angiotensin-Converting Enzyme Inhibitor; ARB: Angiotensin Receptor Blocker; PT: Peripheral

Thromboembolization; INR: International Normalized Ratio.

Figure 1 Compliance rates of PM and QM in tertiary hospitals.

the proportions of patients who received OAC prior to
discharge in non-tertiary hospitals were 9.2%, 11.2%,
10.8%, 10.8%, and 11.9%, respectively (P=0.214) (Figure 2).

Furthermore, the proportion of patients who had INR
follow-up plan for warfarin treatment in non-tertiary
hospitals were 36.2%, 60.5%, 71.6%, 64.3%, and 81.5%,
respectively (P=0.04), while the compliance rates in tertiary
hospitals were 20.9%, 21.2%, 16%, 20.9%, and 22.4%,
respectively (P=0.891) (Figures 1,2).

QMs

The compliance rates with six QMs were reported among
tertiary and non-tertiary hospitals (Figures 1,2). As AF
radiofrequency ablation cannot be implemented in non-
tertiary hospitals, the assessment of AF catheter ablation
in patients with or without postoperative anticoagulation
could not be performed.

Except for QM-5 (improper prescription of antiplatelet
and OAC therapy before discharge for cases who do not
have the vascular disease/or coronary artery disease), all of
the six QMs revealed no significant increase in the patients
using antiplatelet and OAC drugs before discharge in non-
tertiary and tertiary hospitals. Meanwhile, as regard QM-5,
the proportion of patients differed significantly in tertiary
(P=0.037) and non-tertiary hospitals (P=0.027).
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Discussion

This is the first descriptive assessment of the 2016 ACC/
AHA PMs and QM:s for AF in cases in China. In this study,
we provide contemporary information on the medical
quality and treatment trends of inpatients with nonvalvular
AF among a large set of Chinese patients in clinical practice.
Our study highlights two major findings. Firstly, we noted
that the proportion of nonvalvular AF patients (CHA2DS2-
VASc score >2), in our study, who received OAC (warfarin
and NOAC:) prior to discharge increased significantly over
the years (five time-points) in tertiary hospitals with rates of
35%,35.9%, 37.9%, 45%, and 49%, respectively. However,
our finding is inconsistent with the reported rates of 80%
and 85.6% in the United States (U.S.) (from the National
Cardiovascular Data Registry’s Practice Innovation and
Clinical Excellence (PINNACLE) registry in 2010) (19)
and Japan (from the Japanese Multicenter Registry) (20),
respectively. Secondly, in our study, the proportion of INR
follow-up plans for warfarin treatment in non-tertiary
hospitals increased significantly over the years with rates
of 36.2%, 60.5%, 71.6%, 64.3%, and 81.5%, respectively.
However, these rates are still lower than the reported rate
in Japan of 90.3% (20).

Meanwhile, the quality of medical care provided for
AF patients remains the decisive factor in determining the
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PM and QM of inpatient in nontertiary hospitals

Nondihydropyridine calcium channel antagonist for LVEF <40% &

Antiplatelet and oral anticoagulation therapy for patients who do not
have CAD and/or vascular disease

- -

Sotalol in patients with AF and ESKD or on dialysis

Antiarrhythmic drugs to patients with permanent AF for rhythm control
ACEI or ARB for LVEF <40%

Beta blocker for LVEF <40%

PT/INR planned follow-up for warfarin treatment

Anticoagulation prescribed prior to discharge =

0.00%

=2015.8.1-2016.7.31

= 2014.8.1-2015.7.31

20.00%

40.00% 60.00% 80.00% 100.00%

= 2013.8.1-2014.7.31 w=2012.8.1-2013.7.31 = 2011.8.1-2012.7.31

PM, clinical performance; QM, quality measures; LVEF, left ventricular ejection fraction; CAD, coronary artery disease; AF, atrial fibrillation; ESKD, end-
stage kidney disease; ACEI, angiotensin-converting enzyme inhibitor; ARB, angiotensin receptor blocker; PT, peripheral thromboembolization; INR,

international normalized ratio.

Figure 2 Compliance rates of PM and QM in non-tertiary hospitals.

clinical prognosis of such patients. However, the medical
quality provided for patients with AF in China is not well
understood. The core evaluation index for the treatment
of AF is the rate of anticoagulant use. Previous studies
reported that low rates of AF patients in China are treated
with anticoagulant therapy (21).

"This study highlights the significant increase in the rate
of anticoagulant treatment usage in tertiary hospitals in
Beijing over the past 5 years. On the other hand, there was
no obvious change in the rate of anticoagulant treatment
in non-tertiary hospitals. This is inseparable from the
continuous learning guidelines for primary healthcare
physicians, along with the application of these guidelines
in clinical practice at tertiary hospitals. Compared with the
non-tertiary hospital doctors, doctors in tertiary hospitals
have more opportunities to study and apply the acquired
experience in clinical practice, and thus, the application
of anticoagulant treatment in patients with AF has greatly
improved. Secondary to the current situation of the
country, a lot of tertiary hospitals in Beijing have set up
specialized outpatient clinics for AF. Many patients with AF
primarily address tertiary hospitals. Therefore, doctors in
those hospitals have more patients with AF, more clinical
exposure, higher experience, and more importantly, more
insight into the optimum anticoagulant treatment of such
patients.

The use of OAC is closely related to the economic level,
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the promotion of public health literacy, and the training of
doctors. Our study showed that the rates of anticoagulant
use from 2011 to 2013 increased from 35% to 35.9% to
37.9%, respectively. Meanwhile, in 2014, a more significant
pronounced increase was noted with a rate of 45%. This
could be related to the approval of Dabigatran use in China
in May 2013. In the same context, in 2015, the rates of
anticoagulant use reached 49%. This could be related to the
approval of Rivaroxaban use in China as an anticoagulant
drug for nonvalvular AF patients with one or more risk
factors.

Compared with developed countries, the rate of use of
anticoagulant therapy in high-risk AF patients remains very
low in China. GARFIELD-AF registration study reported
that 62% of high-risk patients with AF (CHA2DS2-VASc
>2) received OAC therapy (22). Such a low rate in our
population could be explained by various factors, including
the increased number of cases with AF in our country, the
presence of no sufficient communication between doctors
and patients, patients concerns about the risk of bleeding,
and the high cost of anticoagulant treatment (15).

Noteworthy, compared with tertiary hospitals, the
compliance rate with INR follow-up plans during
warfarin treatment in non-tertiary hospitals has increased
significantly over the years from 2011 to 2015. This
indicates that doctors in non-tertiary hospitals pay
significant attention to the quality and follow-up of
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anticoagulant treatment in At-F patients. Tertiary hospitals
revealed no considerable change in the compliance rate of
INR follow-up in cases with AF over the years. This may be
due to the less number of patients in non-tertiary hospitals
compared with tertiary hospitals, and thus, doctors have
sufficient time to communicate and discuss the treatment
plan thoroughly with the patients. At the same time, non-
tertiary hospitals are more adjacent to larger communities.
Therefore, it is more convenient for patients with AF
to go to non-tertiary hospitals to follow-up INR during
anticoagulant therapy.

After taking warfarin, INR needs to be tested in the
hospital. With the developing economy of China, many
non-tertiary hospitals have had facilities for running INR
testing. The doctors in the tertiary hospitals are unable to
provide detailed, thorough follow-up and monitoring plans
for patients due to the increased number of presenting
patients. Presently, Beijing city gradually establishes a
hierarchical treatment pattern for AF patients. A significant
proportion of AF patients in tertiary hospitals, who have
completed the assessment of AF treatment, will go to the
medical body cooperation hospital, a non-tertiary hospital,
for follow-up in the long-term. It is also essential that
healthcare providers at tertiary hospitals follow-up their
patients’ conditions in the long-term for a better quality of
care.

Noteworthy, as regards QMs, the compliance rate
with the analyzed QM sets remained low and does not
significantly increase over the years. Moreover, their
compliance rates were quite similar between tertiary and
non-tertiary hospitals. As for the QMs of the utilization
of beta-blockers and ACEI/ARBs in cases with LVEF
of <40%, the compliance rate with these measures was
comparable to that reported in western countries, while in
Japan, the compliance rate with the use of ACEI and beta-
blockers was 35% and 54% (20).

Our study had several limitations in sample selection,
quality of data collected from medical records, and
confounding factors adjustment. Firstly, all of the
participating centers in the analyzed registries are located
in Beijing, the capital of China, which is not representative
of the whole population. Secondly, we could not analyze
the compliance rates of CHA,DS,-VASc score, which is a
very important PM of AF due to the lack of related data in
our registry records. Thirdly, many potential confounding
variables could not be controlled due to the lack of data.
Lastly, NOACs were not available until 2013 in China, and
these drugs were not supported by medical insurance until
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2018. This could have affected the use of OAC drugs in our
study due to cost-related issues. Throughout the study, all
data were collected from telephone inquiries or outpatient
interviews. Due to the difference in the educational level of
each patient, there may be a deviation in understanding the
problem, which can also have a certain impact on the study.

In conclusion, our study provides an insight into the
compliance rate with the clinical performance and QMs
proposed by the 2016 ACC/AHA protocols for the
treatment of inpatients with AF. The compliance rate with
the use of OAC therapy in tertiary hospitals increased
significantly from 2011 to 2015, with negligible change in
non-tertiary hospitals. Meanwhile, the compliance with
INR follow-up in patients taking warfarin was shown to
have a pronounced increase from 36.2% to 81.5% from
2011 to 2015. As for the majority of QMs, no significant
change in compliance rates was noted in both non-tertiary
and tertiary hospitals over the decades.
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Supplementary

Table S1 The difference between tertiary and non-tertiary hospitals

Tertiary hospitals

Non-tertiary hospitals

Hospital scale

Department
setting

Facilities and
conditions

Technical level

Hospital tasks
and functions

Teaching and
research

The total number of inpatient beds is more than 500

Emergency room, internal medicine, surgery, gynecology
(obstetrics), preventive health care department, pediatrics,
ophthalmology, otolaryngology, Stomatology, dermatology,
infectious diseases, traditional Chinese medicine,
rehabilitation and medical technology departments at
least have pharmacy, laboratory, Radiology, operating
room, pathology, nuclear medicine, blood transfusion,
physiotherapy (can be combined with rehabilitation),
disinfection and supply room, medical record room,
nutrition department and medical technology department
Corresponding clinical function examination room

Each bed shall be equipped with at least 1.03 health
technical personnel, and each bed shall be equipped with
at least 0.4 nurses. The professional departments shall
have the title of deputy chief physician or above. There
shall be no less than 2 clinical nutritionists. The proportion
of engineering and technical personnel (technician,
assistant engineer or above) in the total number of health
technical personnel shall not be less than 1%

On the basis of high-quality comprehensive medical
services, we should provide high-level specialized services.
Undertake the task of diagnosis and treatment of critical
and difficult diseases, and carry out two-way referral. There
should be enough radiation capacity for medical services,
and a certain proportion of discharged patients should
come from areas or provinces other than the location of the
hospital. Under the leadership of the health administrative
department, we can cooperate with the first aid center

to make emergency response quickly, undertake the
emergency rescue task of disaster accidents, and accept

a batch of patients for hospital first aid. Carry out mental
health, outpatient services and support, guide community
medical, nursing, rehabilitation medical services

Regional or above hospitals that provide high-level
specialized medical and health services and carry out
higher education and scientific research tasks in several
regions

To undertake clinical teaching and practice in Higher
Medical College, and to cultivate senior clinical medical
talents. And undertake the clinical professional training task
of technical backbone in secondary hospital. To undertake
national, provincial (autonomous region, municipality)
scientific research projects

The total number of inpatient beds is less than 500

Otolaryngology, Stomatology, Dermatology and infectious
diseases, among which department of Ophthalmology,
Department of Otolaryngology and Department of
Stomatology can be combined, Department of Dermatology
can be combined with Department of internal medicine or
surgery. The medical technology department at least has
pharmacy department, laboratory, radiology department,
physiotherapy department, disinfection and supply room,
operation room, pathology room, blood bank (which

can be incorporated into the laboratory and equipment),
physiotherapy room and medical record room

Each bed shall be equipped with at least 0.7-0.88 health
technical personnel, each bed shall be equipped with

at least 0.4 nurses, at least 3 doctors with the title of
deputy chief physician or above, and each professional
department shall have at least 1 doctor with the title of
attending physician or above

It can carry out the diagnosis and treatment of common
and frequently occurring diseases in various departments
of the community, and the rescue service for general
critically ill patients

Primary hospitals and health centers providing prevention,
medical treatment, health care and rehabilitation services
to communities with a certain population. Or regional
hospitals that provide comprehensive medical and health
services to multiple communities and undertake certain
teaching and scientific research tasks

It can undertake the further education and training of all
kinds of health technical personnel in primary medical units
and the on-the-job education of staff in the hospital. Be
able to undertake the clinical teaching of secondary health
school and the clinical practice task of medical school
students above secondary health school. Able to undertake
provincial or municipal scientific research projects

© Annals of Palliative Medicine. All rights reserved.

http://dx.doi.org/10.21037/apm-20-1925



	25-APM-20-1925（含附录）
	25-APM-20-1925-supplementary

