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Abstract

                 Aims We aimed to characterize ethnic differenc es in prevalence, clinical correlates, and outcomes of atrial brillation (AF) in

             heart failure (HF) with preserved and reduced ejection fraction (HFpEF and HFrEF) across Asia.

                Methods and resul ts Among patients with HF prospectively recrui ted across Asian regions using identical protocols5504 11

                      in the Asian Sudden Cardiac Death in Heart Failure study (mean age ± years, % women, % HFrEF), ( %) had61 13 27 83 1383 25

                   AF de ned as a history of AF and/or AF/ utter on baseline electrocard iogram. Clinica l correl ates of AF were similar across eth- 

                  nicities and included older age, prio r stroke, higher NT-proBNP, and larger left atria. Diabetes was associated with lower odds

                 of AF in HFrEF [adjusted odds ratio (AOR) . ,0 79 95% CI 0 66 0 95 0 58 95. – . ] and HFpEF (AOR . , % C I 0 39 0 84. – . ) regardles s of eth-

                nicity. Compared with Chinese ethnicity, Japanes e/Koreans had higher odds of AF in HFrEF (AOR . ,1 76 95% C I 1 40 2 21. – . ), while

             Indians had lower odds in HFrEF (AOR . ,0 18 95% C I % C I0 13 0 24 0 28 95. – . ) and HFpEF (AOR . , 0 16 0 49. – .     ) even after adjust ing for

               clinical covari ates. Interaction between ethnicity and region was observed among Indians, with Southeast Asian Indians having

                  higher odds of AF (AOR . ,3 01 95% CI 1 60 5 67 . – . ) compared with South Asian Indians. AF was associat ed with poorer quality of

                 life and increased risk of year all-cause mo rtality or HF hospitalisation (adjusted hazard ratio . ,1 1 39 95% CI 1 18 1 63. – . ) regard-

  less of ethnicity.

                Conclusions Among patients with HF across Asia, clinical correlates and adverse outcomes associated with AF are similar

                   across ethnicities; however , there are striking ethnic variations in the prevalence of AF that are not accounte d for by known

 risk factors.
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Introduction

         Atrial brillation (AF) is the most common arrhythmia in heart

          failure (HF) and is associated with an increased risk of stroke,

   HF hospitalisation and mortality. 1 2,   Beyond traditional risk

        factors, there is growing evidence of ethnic in uences on

        the prevalence of AF in the context of HF.
3 7–

  A large US

         registry reported a higher prevalence of AF among white HF

      patients compared with bl acks, Hispanics, and Asians 3  ; while

        a prospective Asia Paci c study showed a distinctly lower

      prevalence of AF among Singaporean Asian compared with–

    New Zealand European H F patients. 5   The ethnic differences

        in AF prevalence in HF, while strikin g, remain poorly

understood.
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      Asia is geographically vast, with signi cant heterogeneity

          among patients with HF not only by region but also by

ethnicity.8         It is unknown if ethnic differences in AF prevalence

         and clinical correlates within Asia are present. We aimed to

      characterize ethnic differences in prevalence , clinic al corre-

          lates, and outcomes of AF in HF with preserved and reduced

      ejection fraction (HFpEF and HFrEF) across Asia .

Methods

 Study population

       Participants were identi ed from the Asian Sudden Cardiac

      Death in HF (ASIAN-HF) registry (ClinicalTrials.g ov Identi er:

NCT ).01633398
8

      In brief, ASIAN-HF is a prospective, observa-

       tional, multinational registry of Asian patients with sympto m-

        atic HF. Consecutive patien ts were screened in medical46

        centres across Asian regions (China, Hong Kong, India,11

     Indonesia, Japan, Korea, Malaysia, Philippines, Singapore,

        Taiwan, and Thai land) managing both acute and chronic HF.

        Patients were years and provided written in formed con->18

      sent. Exclusi on crit eria have previously been described.
8

The

        study complied with the Declaratio n of Helsi nki, and ethics

         approvals were obta ined at all sites. All patients enrol led in

         ASIAN-HF had a validated clinical diagnosi s of HF by indepen -

        dent site investigators (based on symptoms , signs, and clini-

      cal decompensation within months). They were6

        categorized as HFrEF and HFpEF based on left ventricular

       ejection fraction % and %, respectively. In addition,< 40 ≥50

      99 5. % of HFpEF patients had echocardiographic evidence

        for diastolic dysfunction [E/e′ ≥ 13, e ′ medial/lateral ms,<9

       left atrial (LA) enlargement, or left ventricular (LV)

hypertrophy].
9

        Recruitment of patients in ASIAN-HF was in two phases,

       through investigation sites which covered a broad spectrum

        of medical, cardiology, and HF specialty units, admitting pa-

        tients with acute HF and conducting outp atient follow-up of

        patients with chronic HF. HFrEF patients were recrui ted be-

       tween October and December ; patien ts with2012 2015

       HFpEF were enrolled betw een September and Decem-2013

 ber .2017

     Data collecti on included patient demographics, clinical

    symptoms, co-morbidities, and medications. Standard

     12-lead electrocardiogram (ECG) and transthor acic echocardi-

         ography were performed in all patients at baseline. Each cen-

    tre performed transthoracic echocardio graphy exams

      according to inte rnationally accepte d guidelines. These as-

        sessments included measurements of LV systolic (EF) and di-

          astolic function (E/e ), as well as LA and LV dimension and′

     volumetric quanti cations. The Cardiovascular Imaging Core

      Laboratory of the National University Health System,

      Singapore, provided oversight and imaging protocol guide-

        lines for qual ity assurance of echocardiograms. Quality of life

        (QoL) assessments were based on the Kansas City Cardiomy-

  opathy Qu estionnaire (KCCQ),
10

    made available in local lan-

       guages in all centres. Quintiles Outc omes, the contract

      research organisation appointed by the AS IAN-HF academic

      executive committee , handled all registry operations and

      data management. ASIAN-HF was an investigator-led study.

 Study de nitions

         Atrial brillation was de ned as a documented history of AF 

        based on medical records and/or presence of AF/a trial utt er

           on baseline -lead ECG. Patients with a history of AF and AF12

         on baseline ECG were classi ed as persistent AF ; history of ‘ ’

         AF without AF on baseline ECG classi ed as paroxysmal AF ; ‘ ’

          AF on baseline ECG without history of AF classi ed as new- ‘

         onset AF ; sinus rhythm on baseline ECG without history of’ 

         AF de ned as sinus rhythm . Only AF and sinus rhythm ‘ ’ ‘ ’ ‘ ’

         were included in this study; other ECG rhythms were ex-

         cluded. Diabetes was de ned as presence of a prior diagno sis

       (fasting plasma glucose mmol/L, random plasma gluco se≥7

        ≥ ≥11 1 1. mmol/L, or HbA C 6 5. %) and/or treatment with anti-

       diabetic medications. Chronic kidney disease was de ned as

       an estimated glomerular ltration rate of mL/m in/ <60

1 73. m
2

.

       Geographical blocs were de ned in accordance with the

     United Nations Statistics Division subregion classi cation:

       Northeast Asia (South Korea, Japan, Taiwan, Hong Kong ,

        and China), South Asia (India), and Southeas t Asia (Thailand,

     Malaysia, Philippines, Indon esia, and Singapore). Ethnicity

      was de ned as self-reported Chinese, Malay, Indian,

     Japanese/Korean, and indigenous Southe ast Asians (others).

        Patients were routinely fo llowed up every months at6

         each pa rticipating site. The primary outcome of this study is

      composite all-cause mortality or HF hospitalisation within

         1 4973 90year. Follow-up data were avai lable in ( %) patients

         at year ( % lost to follow-up) . An independent outcomes1 10

    committee adjudica ted all outcome events .

 Statistical analysis

       Baseline characteristics were reported as percentages (%) for

        categorical variab les and mean ± standard deviation or me-

       dian (lower quartile, upper quar tile) for continuous variables .

       Differences in baseline characteri stics were assessed with in-

   dependent -test (continuous),t χ
2

   test (categorical), or Mann–

      Whitney test (non-parametri c). Univariable logistic regres-U

         sion was performed for each clinical correlate in its associa-

           tion with AF in each HF type and tested for interaction by

        ethnicity. The association of other ethnicities with AF com-

       pared with Chinese was examine d in multiva riable analyses

      adjusting for demographics, clinical correlates, and medica-

        tions. Chi nese and India ns were further strati ed to assess
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        the association of geography with AF. Because of limited

        availability of LA volume index (LAVI) data, multivariab le anal-

         yses were repeated with the inclusion of LAVI as sensitivity

        analyses. To further investig ate the effects of diabetes, the

       association of diabetic medications with AF was evaluated

     with multiva riable analyses. Inter actions betwe en diabetes

        with body mass index (BMI) and LAVI were in vestigated,

        and strati cation performed if present to evaluat e the associ-

         ation of diabetes with AF in the subgroups. Mean KCCQ

        scores in each domain were adjusted for demographics and

        clinical factors. The association of AF with primary outcome

       was performed by multivariable Cox regressi on analysis in

          the whole cohort of HF, with testing fo r interaction by ethnic -

        ity and HF type. Kaplan Meier surviva l curves of subgroups–

        by ethnicity with and without AF were performed and

          compared by log-rank test. A value of . was consid-P <0 05

       ered statistically signi cant. All statistica l analyses were per -

        formed with SPSS Version (IBM Corporation , NY) or21

   Stata/MP . (StataCorp LP).13 0

Results

        Among patients from the ASIAN-HF registry included in5504

          this study [mean age ± years, % women, BMI61 13 27

   25 5± kg/m 2        , ( %) HFrEF, ( %) HFpEF],4541 83 963 17 1383

         ( %) had AF ( % persisten t AF, % paroxysmal AF, %25 53 34 8

          new-onset AF, % history of AF but missing ECG data). The5

         prevalence of AF was signi cantly lower in HFrEF ( %) than 22

            Table 1 Comparison of baseline characteristics by AF status in HFrEF and HFpEF

 HFrEF HFpEF

         Sinus rhythm AF value Sinus rhythm AF valueP P

         n (%) 3523 (78) 1018 (22) 598 (62) 365 (38)
Characteristics

               Age, years 58 ± 13 65 ± 12 0.001 66 ± 13 73 ± 10 0.001< <

           Female sex 785 (22) 213 (21) 0.356 289 (48) 192 (53) 0.198
                Heart rate, bpm 80 ± 15 79 ± 19 0.366 76 ± 15 78 ± 16 0.062

               SBP, mmHg 119 ± 20 116 ± 19 0.001 134 ± 23 128 ± 22 0.001< <

               DBP, mmHg 73 ± 13 70 ± 13 0.001 73 ± 13 71 ± 13 0.077<

 BMI, kg/m 2              25.1 ± 5.1 24.4 ± 5.0 0.001 27.8 ± 6.2 26.3 ± 6.0 0.001<

            NYHA class III/IV 1118 (34) 342 (37) 0.046 117 (22) 84 (26) 0.266
           NTproBNP*, pg/mL 2852 [1205,8040] 4110 [1915,7731] 0.001 1804 [730,4690] 2808 [1417,5051] 0.081<

Echocardiography
           LVEF, % 27 [22,33] 28 [22,34] 0.022 60 [55,65] 60 [55,66] 0.047

              E/e 22 ± 12 20 ± 10 0.011 17 ± 9 18 ± 7 0.41’

 LVMI, g/m 2              137 ± 47 139 ± 46 0.367 109 ± 38 109 ± 45 0.978
 LAVI, ml/m 2              36 ± 18 55 ± 24 0.001 31 ± 14 52 ± 22 0.001< <

 Medical history
            Ischaemic heart failure 1769 (53) 406 (42) 0.001 203 (38) 101 (31) 0.049<

          Hypertension 1825 (52) 545 (54) 0.319 429 (72) 277 (76) 0.138
          Diabetes 1572 (45) 384 (38) 0.001 313 (52) 159 (44) 0.01<

           Chronic kidney disease 1113 (41) 443(50) 0.001 249 (53) 168 (53) 0.895<

           Prior stroke 187 (5) 119 (12) 0.001 37 (6) 47 (13) 0.001< <

            Peripheral arterial disease 110 (3) 46 (5) 0.03 13 (2) 5 (1) 0.8
            Chronic respiratory disease 274 (8) 89 (9) 0.31 45 (8) 38 (10) 0.12

           Smoking history 1576 (45) 506 (50) 0.004 141 (24) 90 (25) 0.669
           Alcohol history 963 (27) 376 (37) 0.001 84 (14) 73 (20) 0.013<

KCCQ*
            Physical limitation score 75 (50 92) 71 (50 90) 0.08 83 (63 95) 75 (54 92) 0.06– – – –

             Quality of life score 58 (33 75) 58 (33 75) 0.05 75 (50 83) 67 (42 83) 0.04– – – –

            Social limitation score 69 (38 94) 58 (25 91) 0.001 83 (58 100) 75 (50 100) 0.27– – < – –

            Total symptom score 75 (53 92) 75 (50 94) 0.54 81 (58 96) 78 (53 93) 0.08– – – –

            Clinical summary score 72 (54 89) 71 (50 88) 0.21 80 (62 94) 74 (55 91) 0.01– – – –

           Overall score 68 (47 84) 64 (44 83) 0.02 78 (59 91) 72 (53 88) 0.02– – – –

Medications
          ACE-I/ARB 2691 (78) 719 (72) 0.001 367 (69) 202 (59) 0.004<

           Beta blocker 2665 (77) 795 (80) 0.076 357 (67) 247 (73) 0.077
          MRA 2032 (59) 590 (59) 0.818 103 (19) 91 (27) 0.01

          Digoxin 860 (25) 416 (42) 0.001 11 (2) 74 (22) 0.001< <

          Diuretic 2852 (82) 851 (85) 0.033 373 (70) 278 (82) 0.001<

               ACE-I, angiotensin-converting enzyme-inhibitor; ARB, angiotensin II receptor blocker; AF, atrial brillation; BMI, body mass index; DBP,

                diastolic blood pressure; KCCQ, Kansas City Cardiomyopathy questionnaire; LAVI, left atrial volume index; LVEF, left ventricular ejection
                fraction; LVMI, left ventricular mass index; MRA, mineralocorticoid receptor antagonist; NYHA, New York Heart Association; SBP, systolic

 blood pressure.
                   Comparison of baseline characteristics among patients with and without AF in HFrEF and HFpEF. Values expressed as mean ± standard

             deviation or percentage (%). * values are expressed as median (lower quartile, upper quartile).
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        HFpEF ( %) ( . ). Baseline chara cteristics of patien ts38 P < 0 001

            by in AF and sinus rhythm by HF type are sh own in Table 1,

        and baseline characteristics of all HF patients strati ed by

   ethnicity in Table S 1       . Patients with AF (compared with sinus

           rhythm) were older and more likely to have a history of prior

        stroke, higher NT-proBNP levels, and larger LA volumes but

         less likely to hav e diabetes and ischemi c heart disease. Mean

          heart rate was similar betw een AF and sinus rhythm in both

        HFrEF and HFpEF, with similar beta blocker usage between

         AF and sinus rhythm but higher digoxin use in AF.

        Japanese/Korean had the largest LA size while Indians had

        the smallest in AF, rega rdless of HF type (Table 2   ). Among pa -

        tients with HFrEF, ( %) had diabete s (mean duration1956 43

          9 7 8 1 98 2 25. ± . years, % type diabetes, % oral hypoglycemic

        agents, % insulin), while ( %) patients with HFpEF8 452 47

           had diabetes (mean duration . ± . years, % type di-12 5 8 9 98 2

      abetes, % oral hypoglycemic agents , % insulin).29 11

     Prevalence of atrial brillation within Asia

        The prevalence of AF by ethnicity and geographical region

     within Asia is shown in Figure 1     . Compared with Chinese, In-

           dians had lower prevalence of AF in both HFpEF ( % vs. %,7 28

           P P< 0 001 17 42. ) and HFrEF ( % vs. %, < 0 001. ), wh ile

       Japanese/Koreans had higher prevalence of AF in HFrEF

         ( % vs. %, . ). Signi cant ethnic differences were47 28 P < 0 001 

          noted in the associat ion with AF by HF type in multivariable

      models adjusted for demographics, clinical correlates, and

 medications (Figure 2      ). Ethnic differences persisted in sensi-

          tivity analyses after further adjustment for LAVI ( = inn 1670

          HFrEF, = in HFpEF) [Indian: adjusted odds ratio (AOR)n 280

        in HFrEF . ,0 25 95% CI 0 17 0 36 0 35 95. – . , AOR in HFpEF . , % C I

      0 18 0 68 3 94 95. – . ; Japanese/Korean: AOR in HFrEF . , % C I

2 81 5 54. – . ].

        Only Chinese and India ns were represented in more than

      one geographical bloc, with striking geographical variations

       present in subgroup analyses. Among Indians,1659 141

         ( %) had AF ( % Southeast Asia vs. % South Asia,8 16 7

          P < 0 001. ). Southeast Asian Indian s were three times as likely

         to have AF compared with South Asian Indians, even after

      adjusting for clinic al covariates (AOR . ,3 01 95% C I 1 60. –

       5 67. ), with no interaction by HF type (pinteraction  = . ).0 15

         Among Chinese, ( %) had AF, with lower preva-1837 577 31 

          lence of AF in Southeast Asia than Northeast Asia ( % vs.29

        34 0 03%, respectively, =P . ). Southe ast Asian Chinese were

         less likely to have AF compared with Northeast Asia n Chinese

      with no interaction by HF type (pinteraction     = . ), but this was0 50

       attenuated after adjusting for differenc es in baseline charac-

     teristics (as above) (AOR . ,0 95 95% C I 0 72 1 27. – . ).

      Clinical correlates of atrial brillation by heart

 failure type

          The clinical correlates of AF in HFrEF and HFpEF were similar

       across ethnicities (no signi cant interaction by ethnic ity, Fig-

ure 2        ). Diabetes was consistently associat ed with lower odds

         of AF in both HFrEF (AOR . ,0 79 95% C I 0 66 0 95. – . ) and HFpEF

     (AOR . ,0 58 95 % CI 0 39 0 84. – . ) in multivariable analys es.

        Adjusting for age, sex, ethnicity, and BMI, anti-diab etic med-

       ications were not associated with AF (Table S 2   ). The associa-

         tion between diabetes and AF was modi ed by BM I in

   patients with HFrEF (p interaction     in HFrEF = . ,0 001 p interaction

         in HFpEF = . ). Among obese (BMI kg/m0 27 ≥ 30
2

 ) patients

         with HFrEF, diabetes was not associated with AF (OR . ,1 39

     95% CI 0 92 2 10. – . ); whereas in non-obes e patients with

         HFrEF, diabetes was associated with lower risk of AF (OR

 0 69 95. , % C I 0 59 0 81. – . ).

       Association of atrial brillation with quality of life

          Patients with AF had poorer QoL based on KCCQ indi ces in

          both HFrEF and HFpEF, with lowest overall score in HFrEF (Ta-

ble 1       ). Adju sted for demographics, clinical confounders and

        education, patients with AF had lower social limitatio n scores

        but similar overall summary scores without HF type interac-

     tions in all domains (Table S3     ). Ethnic variation was noted

    only for social limitation (pinteraction    for ethnic ity = . ),0 009

         such that Indians with AF had lower socia l limitation scores

          (adjusted coef cient . , . ), a difference notβ   12 4 P < 0 001

    observed in the other ethnicities.

      Table 2 Comparison of LAVI by ethnicity

      Chinese Indian Malay Japanese/Korean Others valueP

HFrEF
                AF 56.8 ± 22.1 39.2 ± 19.9 39.6 ± 20.7 63.3 ± 26.9 47.5 ± 17.8 0.001<

                SR 44.8 ± 17.0 28.1 ± 16.6 36.2 ± 16.7 44.2 ± 17.4 36.1 ± 16.9 0.001<

HFpEF
              AF 54.8 ± 22.6 42.4 ± 18.0 41.5 ± 18.2 59.2 ± 21.6 NA 0.02

                SR 36.7 ± 13.5 25.9 ± 13.6 25.6 ± 8.8 39.7 ± 14.8 24.1 ± 6.8 0.001<

               Comparsion of LAVI in patients with and without AF in HFrEF and HFpEF strati ed by ethnicity.

                  AF, atrial brillation; HFpEF, heart failure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; LAVI, left

         atrial volume indexed by body surface area; SR, sinus rhythm.
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                      Figure 1 Prevalence of atrial brillation by ethnicity and geographical region in within Asia. Prevalence of AF by ethnicity (upper panel) and geograph-

                     ical region (lower panel), classi ed by HFpEF (blue) and HFrEF (red). AF, atrial brillation; HFpEF, heart failure with preserved ejection fraction; HFrEF, 

     heart failure with reduced ejection fraction.

                      Figure 2 Association of clinical correlates with atrial brillation in (A) HFrEF and (B) HFpEF. Multivariable analysis of the association of clinical correlates

                   including ethnicity (Chinese as reference ethnic race) with atrial brillation in (A) HFrEF and (B) HFpEF. ACE-I, angiotensin-converting enzyme inhibitor; 

                   AOR, adjusted odds ratio; ARB, angiotensin receptor-II blocker; BMI, body mass index; COPD, chronic obstructive pulmonary disease; HFpEF, heart fail-

                    ure with preserved ejection fraction; HFrEF, heart failure with reduced ejection fraction; NYHA, New York Heart Association functional class; MRA, min-

  eralocorticoid receptor antagonist.
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     Association of atrial brillation with outcomes

          Over a follow-up period of year, ( %) patients either1 982 20

          died or were hospitalized for HF ( % AF vs. % sinus24 18

         rhythm, . ). AF was asso ciated with increased pri-P < 0 001

      mary outcome (OR . ,1 42 95% C I 1 24 1 63. – . ), witho ut interac-

    tion by HF type (pinteraction     = . ). Similar associations were0 39

         observed for all-cause mortality ( % AF vs. % sinus rhythm,12 9

          P < 0 001 16 11. ) and HF hospitalizations ( % AF vs. % sinus

         rhythm, . ). In separate mu ltivariable model s, AF in-P < 0 001

        creased the risk of all -cause mortality (adjusted HR . ,1 61

     95% CI 1 27 2 06. – . ) and HF hospitalisa tions accountin g for

       death as compet ing risk (adjusted HR . ,1 24 95% CI 1 02. –

       1 52. ), both without interaction by HF type (pinteraction  > 0 05. ).

      Although Kaplan–Meier survival curves by ethnicity appeared

           to show that the association of AF with poor survival was stron-

        ger in Chinese and Indians compared with Malays and

 Japanese/Koreans (Figure 3     ), formal ethnic interaction testing

  was non-signicant (pintera ction    = .0 08). These associations

        among Chinese and Indians persisted even after adjusting for

         age, sex, BMI, NYHA class, enrolment type, HF type, HF

       aetiology, diabetes, hypertension, stroke, and CKD but not

      was present in Malays, Japanese/Koreans, and indigenous

     Southeast Asians (Chinese: AHR .1 51, 95% C I 1.21–1 88. ; Indian:

   AHR . ,2 26 95% CI 1 26. –4.06; Malay : AH R 1.16 95, % CI 0 81. –

     1 65. ; Japanese/Korean: AHR . ,0 93 95% C I 0 58. –1.49; Others:

         AHR 1 44. , 95% C I 0.60–3 50. ). In the total cohort of HF patients,

        AF independently increased the risk of the composite outcome

         of 1 year all-cause mortality or HF hospitalisation in multiple

    models of multivariable adjustments (Table 3).

Discussion

      The prospective multinational ASIAN-HF study provides novel

         ndings on the et hnic differenc es in prevalence of AF among

        patients with HF recruited across Asia using identical proto-

        cols and extends upon previous studies in several important

          ways: (i) it is the rst multinational study on ethnic differ -

           ences and clinic al correl ates of AF in Asia; (ii) by having large

      numbers of adjudicated outcomes and comprehensive QoL

        data; and (iii) having good representation of different ethnic -

         ities in Asia from countries at divergent economic levels. In-

         dians had the lowest prevalence of AF regardless of H F

       type, while Japanese/Korean with HFrEF had the highest

        prevalence of AF. Intere stingly, the associat ion with AF dif-

       fered according to geographical locations among the same

       ethnicity, with Southeast Asian Indians having higher odds

       of AF compared with Nort heast Asian Indian s. Clinical

                      Figure 3 Kaplan Meier survival curves of patients with AF vs. sinus rhythm by ethnicity. Kaplan Meier survival curves of the association of AF with– –

                  primary composite event of HF hospitalisation and all-cause mortality among Chinese, Indians, Malays and Japanese/Koreans with HF, with separation

            of survival curves among Chinese and Indians. AF, atrial brillation; HF, heart failure.

    1424 E.S.J. Tan .et al

     ESC Heart Failure 2020 1419 1429; :7 –

 DOI: . /ehf .10 1002 2 12696

Printed by [B
ibliotheek R

ijksuniversiteit - 129.125.058.202 - /doi/epdf/10.1002/ehf2.12696] at [30/11/2020].





       correlates and adverse outcomes associated with AF were

  similar across ethnic ities.

    Ethnic variations among Asian-heart failure

patients

      Although the SHOP-PEOPLE study pr eviously rep orted a

         lower prevalence of AF among Asian patients with HF, it

        was not powered to detect differences between the three

       major ethnic races within Singapore and signi cant hetero-

    geneity exists within Asian ethnicities.
5

  The AS IAN-HF study

       offers a unique opportunity for ethnic and interregion al

       comparisons among a large contemporary cohort of Asian

     patients recrui ted simultaneous ly across multiple Asian

       countries using identical study procedures. We report a

          prevalence of % of AF in HF within Asia, consistent with25

       prior observations of % among Asian HF patients.16 42–
11 12,

       Additionally, we found ethnic differences in the prevalence

          of AF within Asia by HF ty pe. In HFrEF, Japanese/Kor ean pa -

         tients had the hi ghest prevalence of AF, while Indians had

          the lowest prevalence of AF in both HFpEF and HFrEF. The

      signi cance of ethnicity was previously demonst rated amon g

      Asian women in the Women s Health Initiative,’
13

while

         South Asians in the United Kingdom had lower AF pre va-

       lence, attributed to inherent genetic di fferences that render

    atria morphologically and physi ologically distinct. 6 14, Ethnic

        variations in our study were independent of traditional AF

       risk factors. Furthe rmore, althou gh ethnic differenc es in LA

       size may precede AF development, ethnic variations notably

      among Japanese/Koreans and Indians in AF prevalence

       persisted in sensitivity analyses after ad justment for LAVI,

       highlighting contributory roles of factors that remain unac-

        counted for. The develop ment of AF is often multifact orial

          and the role of nature versus nurture rema ins of great in-‘ ’

      terest. Although non-shared enviro nmental factors play a

      larger contrib utory role, gen etic and shared enviro nmental

       factors also participate in the pa thogenesis of AF.7 An

       interesting observation from our study was the differential

       AF associations amon g Indian s in geograp hically separate lo-

        cations. Local dietary habits, living conditi ons, and levels of

        physical activity may differ vastly in different regions of

       Asia. Singapor e is an advanced economy with westernized‘ ’

      lifestyle, whereas the Worl d Health Organization classi es

          India as a lower income region. The adoption of the west-‘

         ern lifestyle may explain the tripled odds of AF amon g’

      Southeast Asian Indian s (i.e. Singa pore, Malaysia) compared

        with South Asian Indians (i.e. India). Indee d, the RACE-3

        study highlighted the signi cance of lifestyle factors on AF,

      with exercise and dietary restrictions complementing H F

   medications in AF reduction.
15

   Nonetheless, the lower prev-

        alence of AF among Indian s is consistent with previous

studies 6 14,        and suggests an in trinsic effect of Indian ethnic-

        ity, compared with other ethnicities, on AF. Ethnic variations

          in AF are thus likely a result of complex interaction s be-

       tween genetic and environmental factors that are popula-

       tion speci c, suggesting the need for targeted therapy

  among different populati ons.

  Diabetes-atrial brillation paradox

         Although diabete s is a well-recognized risk factor for AF, the

        paradoxically protective effect of diabetes on AF was re-

     ported in Swedish-HF, SHOP-PEOPLE, and GWTG-H F. 1 5 16, ,

         We now extend this paradoxical association for the rst time

           to a larger cohort across Asia in both HFrEF and HFpEF. The

       exact mechanisms remain unknown, although we have previ-

          ously thought it unlikely to be an effect of collider bias.
17

Sep-

       arately, diabetic medications had been reported to decrease

         the risk of AF. Modulation of electrical and mechanical prop-

        erties of pulmonary veins and atria by dipeptidyl peptidase-4

       inhibitors, inhibition of in ammation and oxidation by met-

       formin and reduct ion of proarrhythmic substrates via in hibi-

      tion of ATP-sensitive potassium channels by glibenclamide

       and tolbuta mide hav e been suggested to confer protective

  bene ts against AF.
18 20–   However, antidiabetic medications

         did not exhibit the same relationship with AF after adjusting

         for patient demographics in our study. The absence of treat-

          ment effect in our study is likely because of different cardiac

        substrates, with HF patien ts more likely to have undergone

       structural and electri cal remod elling, while prior studies were

       in animals or populati ons with largely structurally normal

       hearts. Biological plausibility for the diabetes- AF paradox re-

       mains unp roven, but previous studies have show n diabe tes

         to be associated with inward remodelling effects in the para-

       doxical protection against aortic ane urysms, smaller LV vol-

     umes and more concentric LV remodelling.
21 24–

The

      protection from outward remodelling has been attributed

       to advanced glycation end-prod uct (AGE) cross links, with

        AGE cross link breaker treatmen t leading to LV dilatation.
25

        Given our previous nding of smaller LAVI in diabetes

          Table 3 Association of AF with 1 year primary composite endpoint
     of HF hospitalisation or all-cause mortality

     Hazard ratio 95% CI valueP

    Crude AF 1.42 1.24 1.63 0.001– <

     AF + Age 1.34 1.16 1.54 0.001– <

    Model A 1.31 1.13 1.52 0.001– <

    Model B 1.38 1.18 1.63 0.001– <

        Association of AF with primary composite endpoint of HF
      hospitalisation or all-cause mortality in multivariable adjustment

models.
          Model A: adjusted for age, sex, BMI, NYHA, ethnicity, and enrol-

 ment type.
          Model B: Model A + HF type, HF aetiology, hypertension, diabetes,

   stroke, chronic kidney disease.
         AF, atrial brillation; BMI, body mass index; HF, heart failure;

      NYHA, New York Heart Association functional class
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     regardless of AF or HF subt ype,
5

  diabetic protection against

        atrial outward remodelli ng may plausibly confer a lower risk

          of AF. In non-HF cohorts, BMI was acknowledged as a residual

        confounding factor in the increa sed risk of AF with

diabetes.
26

      An increased association with AF was found

        among obese patients but absent among patients with nor-

 mal weig ht.
27

     Similarly, two Japanese studies, with mean

     BMI within normal ranges ( kg/m22 25–
2

   ) did not demon-

      strate an association between diabetes and AF.28 29, When

        strati ed by BMI, the diabetes-AF paradox was only observ ed

         in non -obese patients with HFrEF, and not in obese patients

         in whom the obesity-associate d highe r odds of AF may have

        masked any diabetes-related lower odds of AF. The exact

        mechanisms by which obesity and diabetes interact in predis-

       posing to AF remains unknown, although interest ingly, the

          Look AH EAD trial did not nd a reduction in AF among

      diabetic patients even with modest weight reduction.
30

It

          should be noted however , that the mean BMI in Look AHEAD

 ( kg/m36
2

        ) was much high er than in ASIAN -HF ( kg/m25
2

),

           and the modest weight loss of % in Look AHEAD might have6

       been insuf cient to reduce the risk of AF.

     Association of atrial brillation with outcomes

           AF portends a poorer prognosis in HF. We found a direct as-

         sociation of AF with death or HF hospitalisation regardless of

      HF type, consistent with the Swedish-HF registry.1  Data on

          ethnic differenc es in outcomes with AF in the context of HF

       are con icting. H igher in-hospital mortality in black compared

        with white, Hispanic, and Asian-American HF patients with AF

 were noted,
3

      but ethnic differenc es were not obser ved be-

        tween black and white patients in the GWTG-HF registry
4

or

       Asian and white patients in the Asia-Paci c SHOP-PEOPLE

study.
5

     Although ethnic inte ractions with primary outcome

       were not statistically signi cant, the distinct separation in

        Kaplan Meier surviva l curves by AF among Chines e and In-–

       dians persisted even after adjusting for demographics and

     clinical co-morbidities. Exact mechanisms underlying these

      observations are uncertain and deserve further stud y.

Limitations

         We acknowledge the potential of selection bias from site se-

         lection and variations in patient willingness to participate in a

        prospective registry . Site selection in ASIAN -HF was based on

        the size and geographical location within the country, patient

      population, and availability of expertis e in echocardiogr aphy.

        Efforts were made to ensure protocol standardisation and ad-

    herence, including region-speci c language translations,

       on-site investigator training and regula r monitoring, and cen-

       tralized databas e manag ement in order to maintain quality

       data and minimize missing data. Ethnicity was self-reported ,

        with the potential for misclassi cation. The number of indig-

         enous Southeast Asian patients with HFpEF was too small to

       allow for meaningf ul comparisons. We recogniz e the differ-

       ences in healthcare systems and cultural barriers to

       healthcare access within Asia, which may potentially affe ct

            the AF and HF burden in our study. Duration of AF and the

         incidence of AF during the course of follow-up were unavail-

        able. Analyses of AF prevalence were cross-sectional and do

      not allow ascertain ment of temporal relationships between

        AF and other clinical factors. Moreover, patients with asymp-

       tomatic paroxys mal AF may have been undetected, althou gh

        the inclusion of these patients will unli kely attenuate the

       strong relationships with AF seen in our study.

Conclusions

         Among patients with HF across Asia, clinical correlates and ad-

        verse outcomes associated with AF are similar across ethnicities;

        however, there are striking ethnic variations in the prevalence

          of AF that are not accounted for by known risk factors.

Acknowledgements

        The contribut ion of all the site investigators and clinical

   co-ordinators are duly acknowledged.

  Con ict of interest

          CSPL is supported by a Clinician Scientist Award from the Na-

       tional Medical Resea rch Council Singapor e. CSPL has received

       research support from Boston Scienti c, Medtr onic, and Vifor

       Pharma, and has consulted for Bayer, Novartis , Takeda,

       Merck, Astra Zeneca, Janssen Research & Development, LLC

         and Menarini. She has served on the Clinical Endpoint Com-

        mittee for DC Devices. AMR has received research support

      from Boston Scienti c, Bayer, Astra Zeneca, Medtronic,

      Roche Diag nostics, Abbott Laboratories, Thermo Fisher , Criti-

        cal Diagnostics and has consulted for Bayer, Novartis, Mer ck,

        Astra Zeneca, Roche Diagnostics . The other authors have no

    con ict of interest s to declare.

Funding

         The ASIAN -HF study is supported by grants from Boston Sci-

     enti c Corpora tion (Investigator Sponsored Research Pro-

     gram), National Medical Research Council Singa pore,

      A*STAR (Agency for Science, Techno logy and Research)

    1426 E.S.J. Tan .et al

     ESC Heart Failure 2020 1419 1429; :7 –

 DOI: . /ehf .10 1002 2 12696

Printed by [B
ibliotheek R

ijksuniversiteit - 129.125.058.202 - /doi/epdf/10.1002/ehf2.12696] at [30/11/2020].





      Biomedical Resea rch Council ATTRa CT program and Bayer

Corporation.

 Supporting information

        Additional supporting information may be found online in the

        Supporting Information section at the end of the article.

        Table S1 . Baseline characte ristics of all heart failure patients

  strati ed by ethnicity.

         Table S2. Association of anti-di abetic drugs with AF in HF

  (n = )2428

      Table S3. Adjusted mean KCCQ domains scores

References

        1. Sartipy U, Dahlström U, Fu M, Lund LH.
     Atrial br illation in heart failure with

    preserved, mid-range, and reduced ejec-
      tion fraction. 2017; :JACC Heart Fail 5

565–57 4.
      2. Kotecha D, Chudasama R, Lane DA,

     Kirchhof P, Lip GY. Atr ial brillation

      and heart failure due to reduced versus
    preserved ejection fraction: a systematic

     review and meta-analysis of death and
     adverse outcomes. 2016;Int J Cardiol

 203: 660 666.–

        3. Bhatia S, Qazi M, Erande A, Shah K,
       Amin A, Patel P, Malik S. Racial differ-

     ences in the prevalence and outcomes
     of atr ial br illation in patients hospital-

      ized with heart failure. Am J Cardiol
  2016; : 1468 1473.117 –

       4. Thomas KL, Piccini JP, Liang L, Fonarow
     GC, Yancy CW, Peterson ED, Her nandez

     AF. Get with the guidelines steering
    committee and hospitals racial differ-

     ences in the prevalence and outcomes
     of atrial brillation among patients hos-

      pitalized with heart failure. J Am Heart
   Assoc 2013; : e000200.2 

         5. Tan ESJ, Tay W T, Teng TK, Sim D, Leong
       KTG, Yeo PSD, Ong HY, Jaufeerally F, Ng

      TP, Poppe K, Lund M, Devlin G,
     Troughton RW, Ling LH, Richards AM,

     Doughty RN, Lam CSP. Et hnic differ-
     ences in atrial brillation in patients

    with heart failure from Asia-Paci c.

   Heart 2019; : 842 847.10 5 –

      6. Gillott RG, Willan K, Kain K,
    Sivananthan UM, Tayebjee MH. South

     Asian ethnicity is associated with a
     lower prevalence of atr ial brillation de-

    spite greater prevalence of established
    risk factors: a population-based study

   in Bradford Metropolitan District.
   Europace 2017; : 356 363.19 –

         7. Chang SH, Kuo CF, Chou IJ, See LC, Yu
       KH, Luo SF, Huang LH, Zhang W, Do-

        herty M, Wen MS, Kuo CT, Yeh YH. Asso-
      ciation of a family histor y of atrial

    brillation with incidence and outcomes
    of atrial brillation: a population-based

     family cohort study. 2017;JAMA Cardiol
 2: 863 870.–

        8. Lam CS, Teng TK, Tay W T, Anand I,
     Zhang S, Shimizu W, Narasimhan C,

      Park SW, Yu CM, Ngarmukos T, Omar
      R, Reyes EB, Siswanto BB, Hung CL,

      Ling LH, Yap J, MacDonald M, Richards
    AM. Regional and ethnic differences

     among patients with hear t failure in
      Asia: the Asian sudden cardiac death in

      heart failure registr y. 2016;Eur Heart J
 37: 3141–3153.

        9. Tromp J, Teng TH, Tay W T, Hung CL,
     Narasimhan C, Shimizu W, Park SW,

     Liew HB, Ngarmukos T, Reyes EB,
       Siswanto BB, Yu CM, Zhang S, Yap J,

     MacDonald M, Ling LH, Leineweber K,
      Richards AM, Zile MR, Anand IS, Lam

    CSP, ASIAN-HF Investigators. Hear t fail-
     ure with preser ved ejection fraction in

      Asia. 2019;Eur J Heart Fail 21: 2 3–36.
      10. Green CP, Por ter CB, Bresnahan DR,

    Spertus JA. Development and evaluation
    of the Kansas City Cardiomyopathy

     Questionnaire: a new health status mea-
       sure for hear t failure. J Am Coll Cardiol

  2000; : 1245 1255.35 –

        11. Guo Y, Lip GY, Banerjee A. Heart failure
       in East Asia. 2013; :Cur r Cardiol Rev 9

112–122.
        12. Reyes EB, Ha JW, Firdaus I, Ghazi AM,

      Phrommintikul A, Sim D, Vu QN, Siu
      CW, Yin WH, Cowie MR. Heart failure

    across Asia: same healthcare burden
     but differences in organization of care.

    Int J Cardiol 2016; 223: 163–167 .
      13. Rodriguez F, Stefanick ML, Greenland P,

      Soliman EZ, Manson JE, Parikh N, Mar-
       tin LW, Larson JC, Hlatky M, Nassir R,

      Cené CW, Rodriguez BL, Alber t C, Perez
     MV. Racial and ethnic dif ferences in

     atrial br illation risk factors and predic-

     tors in women: ndings from the

     Women s Health Initiative.’ Am Heart J
 2016; 176 : 70–77.

       14. O’Neill J, Tayebjee MH. Why are South
    Asians seemingly protected against the

     development of atrial brillation? A re-

    view of current evidence. Trends
    Cardiovasc Med 2017; : 249 257.27 –

      15. Rienstra M, Hobbelt AH, Alings M,
     Tijssen JGP, Smit MD, Brügemann J,

     Geelhoed B, Tieleman RG, Hillege HL,
     Tukkie R, Van Veldhuisen DJ, Cr ijns

      HJGM, Van Gelder IC, RACE 3 Investiga-
    tors. Targeted therapy of underlying

    conditions improves sinus rhythm main-
     tenance in patients with persistent atrial

      brillation: results of the RACE 3 trial.
     Eur Heart J 2018; : 2987 2996.39 –

      16. Echouffo-Tc heugui JB, Xu H, DeVore AD,
      Schulte PJ, Butler J, Yancy CW, Bhatt

    DL, Hernandez AF, Heidenreich PA,
     Fonarow GC. Temporal trends and fac-

    tors associated with diabetes mellitus
    among patients hospitalized with hear t

     failure: ndings from get with t he

   guidelines-heart failure registry. Am
   Heart J 2016; 182 : 9–20.

        17. Tan ESJ, Tay W T, Teng TK, Richards AM,
    Doughty RN, Lam CSP. The

   diabetes-atrial brillation paradox. Heart
  2019; : 893.105

        18. Chang CY, Yeh YH, Chan YH, Liu JR,
        Chang SH, Lee HF, Wu LS, Yen KC, Kuo

     CT, See LC. Dipeptidyl peptidase-4 in-
      hibitor decreases t he risk of atrial bril-

      lation in patients with type 2 diabetes:
     a nationwide cohort study in Taiwan.

    Cardiovasc Diabetol 2017; : 159.16

         19. Chang SH, Wu LS, Chiou MJ, Liu JR, Yu
        KH, Kuo CF, Wen MS, Chen WJ, Yeh YH,

     See LC. Association of metformin with
     lower atrial brillation risk among pa-

      tients with type 2 diabetes mellitus: a
   population-based dynamic cohor t and

    in vitro studies. Cardiovasc Diabetol
  2014; : 123.13

        20. Kim SJ, Zhang H, Khaliulin I, Choisy SC,
        Bond R, Lin H, El Haou S, Milnes JT,

      Hancox JC, Suleiman MS, James AF. Ac-
   tivation of glibenclamide-sensitive ATP-

    sensitive K+ channels during -β
   adrenergically induced metabolic stress

     produces a substrate for atrial tachyar-
   rhythmia. Circ Arrhythm Electrophysiol

 2012; 5: 1184–1192.
       21. Raffor t J, Lareyre F, Clément M, Hassen-

      Khodja R, Chinetti G, Mallat Z. Diabetes
     and aortic aneur ysm: current state of

     the art. Cardiovasc Res 2018; :11 4

1702–1713 .
      22. MacDonald MR, She L, Doenst T,

      Binkley PF, Rouleau JL, Tan RS, Lee
      KL, Miller AB, Sopko G, Szalewska D,

   Waclawiw MA, Dabrowski R,
    Castelvecchio S, Adlbrecht C, Michler

      RE, Oh JK, Velazquez EJ, Petrie MC.
    Clinical characteristics and outcomes of

     patients with and without diabetes in
    the Surgical Treatment for Ischemic

      Heart Failure (STICH) tr ial. Eur J Heart
   Fail 2015; : 725 734.17 –

            Ethnic differences in atrial brillation among patients with heart failure in Asia 1427

     ESC Heart Failure 2020 1419 1429; :7 –

 DOI: . /ehf .10 1002 2 12696

Printed by [B
ibliotheek R

ijksuniversiteit - 129.125.058.202 - /doi/epdf/10.1002/ehf2.12696] at [30/11/2020].





       23. Solomon SD, St John Sutton M, Lamas
      GA, Plappert T, Rouleau JL, Skali H,

      Moyé L, Braunwald E, Pfeffer MA, Sur-
   vival And Ventricular Enlargement

   (SAVE) Investigators. Ventricular re-
     modeling does not accompany th e de-

     velopment of hear t failure in diabetic
    patients after myocardial infarction. Cir-

   culation 2002; : 1251 1255.10 6 –

      24. Kristensen SL, Mogensen UM, Jhund PS,
       Petrie MC, Preiss D, Win S, Køber L,

     McKelvie RS, Zile MR, Anand IS,
     Komajda M, Gottdiener JS, Carson PE,

    McMurray JJ. Clinical and echocardio-
   graphic characteristics and cardiovascu-

    lar outcomes according to diabetes
      status in patients with hear t failure and

    preserved ejection fraction: a report
     from t he I-Preser ve Trial (Irbesar tan in

    Heart Failure With Preser ved Ejection
   Fraction). 2017; :Circulation 13 5

724 735.–

      25. Willemsen S, Har tog JW, Hummel YM,
      Posma JL, van Wijk LM, van Veldhuisen

      DJ, Voors AA. Effects of alagebrium, an
  advanced glycation end-product

     breaker, in patients with chronic heart
     failure: study design and baseline char-

     acteristics of the BENEFICIAL trial. Eur
     J Heart Fail 2010; : 294 300.12 –

       26. Aune D, Feng T, Schlesinger S, Janszky
      I, Norat T, Riboli E. Diabetes mellitus,

       blood glucose and the risk of atr ial br il-

    lation: a systematic review and
     meta-analysis of cohort studies. J Diabe-

   tes Complications 2018; 32: 501–511.
      27. Schoen T, Pradhan AD, Albert CM,

      Conen D. Type 2 diabetes mellitus and
     risk of incident atrial br illation in

      women. 2012; :J Am Coll Cardiol 60

1421–1428.
        28. Suzuki H, Ohira T, Takeishi Y, Hosoya M,

     Yasumura S, Satoh H, Kawasaki Y,
     Takahashi A, Sakai A , Ohtsuru A,

     Kobashi G, Ozasa K, Yamashita S,

     Kamiya K, Abe M, Fukushima Health
   Management Survey Group. Increased

     prevalence of atrial brillation af ter the

    Great East Japan Eart hquake: results
    from t he Fukushima Health Manage-

      ment Survey. 2015; :Int J Cardiol 19 8

102–105.
      29. Kokubo Y, Watanabe M, Higashiyama A,

      Nakao YM, Kusano K, Miyamoto Y. De-
       velopment of a basic risk score for inci-

     dent atrial br illation in a Japanese

   general population the Suita study.—

    Circ J 2017; : 1580 1588.81 –

      30. Alonso A, Bahnson JL, Gaussoin SA,
      Bertoni AG, Johnson KC, Lewis CE, Vet-

      ter M, Mantzoros CS, Jeffer y RW, Soli-
     man EZ, Look AHEAD Research Group.

     Effect of an intensive lifestyle inter ven-
      tion on atrial brillation risk in individ-

      uals with type 2 diabetes: the Look
     AHEAD randomized tr ial. Am Heart J

   2015; : 770 777.17 0 –

   Appendix: The ASIAN-HF executive

committee

       • Professor A. Mark Richard s (as Chairman), Cardiova scular

     Research Institute, National University of Singapore,

  Singapore. Email: mdcarthu@nus.edu.sg

        • Professor Carolyn S.P. Lam (as Princ ipal Investig ator), Na-

      tional Heart Centre Singapor e, Duke-NUS Medical School,

  Singapore. Email: carolyn.lam@duke-nus.edu.s g

       • Professor Inder Anand (as D irector, Publications Commit-

       tee), University of Minnesota Medical School, VA Medic al

       Center Minneapolis and San Diego, United States of

  America. Email: anand @umn.edu001

       • Dr Chung-Lieh Hung, Mackay Memorial Hospital, Taipei,

  Taiwan. Email: jotaro @gmail.com3791

         • Associate Professor Lieng Hsi Ling (as Director, Echo Core

    Laboratory), Cardiovascu lar Research Institute , National

    University of Singapore, Singapore. Email:

lieng_hsi_ling@nuh s.edu.sg

         • Dr Houng Bang Liew, Queen Elizabeth II Hospital , Clinical

    Research Center, Sabah, Malaysia. Email:

hbliew @gmail.com22

       • Dr Calambur Narasimhan, Care Hospital, Hyderabad, India.

 Email: calambur@ hotmail.com

      • Dr Tach apong Ngarmu kos, Ramathibodi Hospital, Mah idol

    University, Bangkok, Thailand. Email: tachaponis.

nga@mahidol.ac.th

         • Dr Sang Weon Park, SeJong General Hospital, Seoul, South

  Korea. Email: swparkmd@gmail.com

       • Dr Eugenio Reyes, Manila Doctors Hospital , Manila,

  Philippines. Email: eug enereyes@yahoo.com

      • Professor Bambang B. Siswanto , National Cardiovascular

     Center Universitas Indonesia, Jakarta, Indonesia. Email:

bambbs@gmail.com

      • Professor Wataru Shimizu , Department of Cardiovascula r

      Medicine, Nippon Medical School, Tokyo, Ja pan. Email:

wshimizu@nms.ac.jp

       • Professor Shu Zhang, Fuwai Cardiovascula r Hospi tal, Bei-

      jing, People s Republic of China. Email: zsfuwai@vip. .’ 163

com

   Country and site investigators

China

        Fuwai Hospital: (Country PI), Xiaohan Fan, KepingShu Zhan g

       Chen. Ruijin Hospital , Shanghai Jiaoto ng university: Liqun Wu,

         Yucai Xie, Qi Jin, Tianyou Ling. The First Af liated Hospital

        With Nanjing Medical University: Xinli Li, Fang Zhou, Yanli

       Zhou, Dongjie Xu, Haifeng Zhang. Zhongshan Hospital Fudan

      University: Yangan g Su, Xueying Chen, Shengmei Qin,

     Jingfeng Wang, Xue Gong, Zhaodi Wu.

 Hong Kong

         The Chinese Univers ity of Hong Kong: (Coun-Cheuk Man Yu

 try PI).

India

        CARE Hospital: (Country PI), B K SCalambur Narasimhan

          Sastry, Arun Gopi, K Raghu, C Sridevi, Daljeet Kaur. Care Insti-

        tute of Medical Sciences: Ajay Naik, Keyur Parikh, Anish

       Chandarana, Urmil Shah, Milan Chag, Hemang Baxi, Satya

       Gupta, Jyoti Bhatia, Vaisha li Khakhkhar, Vineet Sankhla, Tejas

    1428 E.S.J. Tan .et al

     ESC Heart Failure 2020 1419 1429; :7 –

 DOI: . /ehf .10 1002 2 12696

Printed by [B
ibliotheek R

ijksuniversiteit - 129.125.058.202 - /doi/epdf/10.1002/ehf2.12696] at [30/11/2020].





        Patel, Vipul Kapoor. Hero Dayana nd Medical College Heart In-

      stitute: Gurpreet Singh Wander, Rohit Tandon. Medanta-The

       Medicity: Vijay Chopra, Manoj Kumar, Hatinder Jeet Singh

        Sethi, Rashm i Verma, Sanjay Mittal. Sir Ganga Ram Hospital:

       Jitendra Sawhn ey, Manish Kr. Sharm a. Westfort Hi-Tech Hos-

    pital Ltd: Moh anan Padinhare Purayil.

Indonesia

       Rumah Sakit Jantung dan Pembuluh Darah Harapan Kita:

        Bambang Budi Sisw anto (Country PI). RS Dr Hasan Sadikin:

      Pintoko Tedjokusumo, Erwan Martanto, Erwinanto. R S

     Khusus Jantung Binawaluya: Muhammad Munawar, Jimmy

       Agung Pambudi. RS Siloam Karawaci: Antonia Lukito, Ingrid

       Pardede, Alvin Thengker, Vito Damay, Siska Suridanda Danny,

 Rarsari Surarso.

Japan

       Nippon Medical Sch ool: (Country PI), Na-Wataru Shimizu

      tional Cere bral and Cardiovascular Center: Takashi Noda,

       Ikutaro Nakajima, Mitsuru Wada, Kohei Ishibashi. Kinki Un i-

     versity Hospital Cardiovascular Center: Tak ashi Kurita,

      Ryoubun Yasuoka. Nippon Medical School Hospital: Kuniya

        Asai, Kohji Murai, Yoshiak i Kubota, Yuki Izumi. Toho Univer-

       sity Omori Medical Center: Takanori Ikeda, Shinji Hisatake,

      Takayuki Kabuki, Shunsuke Kiuchi, Tokyo Women s Medic al’

      University: Nobuhisa Hagiwa ra, Atsushi Suzuki, Dr. Tsuyoshi

Suzuki.

Kore a

       SeJong Gener al Hospital: (Country PI), SukSang- Weon Park

         Keun Hong, SookJin Lee, Lim Dal Soo, Dong-Hyeok Kim. Korea

      University Anam Hospital : Jaemin Shim, Seong-Mi Park,

        Seung-Young Roh, Young H oon Kim, Mina Kim, Jong-Il Choi.

        Korea University Guro Hospital : Jin Oh Na, Seung Woon

           Rha, Hong Seog Seo, Dong Joo O h, Chang Gyu Park, Eung Ju

  Kim, Sunki Lee,

     Severance Hospital, Yonsei University Health System:

       Boyoung Joung, Jae-Sun Uhm, Moon Hyoung Lee , In-Jeong

      Cho, Hui-Nam Park . Chonnam Nation al Univers ity Hospital:

      Hyung-Wook Park, Jeong-Gwan Cho, Namsik Yoon, KiHong

        Lee, Kye Hun Kim. Korea University Ansan Hospital: Seong

 Hwan Kim.

Malaysia

        Hospital Queen Elizabeth II: (Co untry PI),Houng Bang Liew

         Sahrin Saharudin, Boon Cong Beh, Yu Wei Lee, Chia How

       Yen, Mohd Khairi Othman, Amie- Anne Augustine, Mohd Hari z

        Mohd Asnawi, Roberto Angelo Mojolou, You Zhuan Tan, Aid a

       Nurbaini Arbain, Chii Koh Wong. Institut Jantung Negara:

        Razali Omar, Azmee Mohd Ghazi, Surinder Kaur Khelae, David

        S.P. Chew, Lok Bin Yap, Azlan Hussin, Zul ke ee Muhammad,

      Mohd. Ghazi Azmee. University Malaya Medical Centr e:

        Imran Zainal Abidin, Ahm ad Syadi Bin Mahmood Zhudi, Nor

       Ashikin Md Sari, Ganig a Srinivasaiah Sridhar , Ahmad Syadi

      Mahmood Zuhdi. Muhammad Dza r Ismail. Sarawak General

         Hospital Heart Centr e: Tiong Kiam Ong, Yee Ling Cham, Ning

          Zan Khiew, Asri Bin Said, Alan Yea n Yip Fong, Nor Hanim

         Mohd Amin, Keong Chua Seng, Sian Kong Tan, Kuan Leong

Yew.

Philippines

       Manila Doctors Hospital: (Country PI), Jon esEugenio Reyes

        Santos, Allan Lim. Makati Medical Center: Raul Lapitan, Ryan

     Andal, Philippine Heart Center: Ele anor Lopez.

Singapore

       National Heart Centre Singapore: (Co untryCaro lyn S.P. Lam

          PI), Kheng Leng David Sim, Boon Yew Tan, Choon Pin Lim,

         Louis L.Y. Teo, Laura L.H. Chan. National University Heart Cen-

         tre: Lien g Hsi Ling, Ping Chai, Ching Chiew Raymond Wong,

         Kian Keong Poh, Tan Tock Seng Hospital: Poh Shuan Daniel

           Yeo, Evelyn M. Lee, Seet Yong Loh, Min Er Chi ng, D eanna Z.

        L. Khoo, Min Sen Yew, Wenjie Huang. Changi General

        Hospital-Parent: Kui Toh Gerard Leong, Jia Hao Jason See,

        Yaozong Benji Lim, Svenszea t Tan, Colin Yeo, Siang Chew

     Chai. Singapore General Hospital-Parent: Fazlur Rehm an

        Jaufeerally, Haresh Tulsidas , Than Aung. Khoo Teck Puat Hos-

          pital: Hean Yee Ong, Lee Fong Ling, Dinna Kar Nee Soon.

Taiwan

      Mackay Memorial Hospital , Taipei, Taiwan: Chung-Lieh Hung

       (Country PI), Hung-I Yeh,Jen-Yuan Kuo, Chih- Hsuan Yen. Na-

     tional Taiwa n University Hospital: Juey-J en Hwang,

       Kuo-Liong Chien, Ta-Chen Su, Lian-Yu Lin, Jyh-Ming Juang,

       Yen-Hung Lin, Fu-Tien Chi ang, Jiunn-Lee Lin, Yi-Lwun Ho,

      Chii-Ming Lee, Po-Chih Lin, Chi-Sheng Hung, Sheng-Nan

       Chang, Jou-Wei Lin, Chih-Neng Hsu. Taipei Veterans General

      Hospital: Wen-Chung Yu, Tze-Fan Chao, Shih-Hsien Sung,

      Kang-Ling Wang, Hsin-Bang Leu, Yenn-Jiang Lin, Shih-Lin

       Chang, Po-Hsun Huang, Li-Wei Lo, Cheng-Hsueh Wu. China

     Medical University Hospital: Hsin-Yueh Liang , Shih-Sheng

      Chang, Lien-Cheng Hsiao, Yu-Chen Wang, Chi ung-Ray Lu,

       Hung-Pin Wu, Yen-Nien Lin, Ke-Wei Chen, Ping-Han Lo,

   Chung-Ho Hsu, Li-Chuan Hsieh.

Thailand

     Ramathibodi Hospital: (Country PI),Tachapong Ngarmukos

    Mann Chandavimo l, Teerapat Yi ngchoncharoen, Prasa rt

   Laothavorn. Phramongkutklao Hospital :Waraporn Tiyanon.

     Maharaj Nakorn Chiang Mai Hospital: Wanwaran g

  Wongcharoen, Arintaya Phrommintikul.

            Ethnic differences in atrial brillation among patients with heart failure in Asia 1429

     ESC Heart Failure 2020 1419 1429; :7 –

 DOI: . /ehf .10 1002 2 12696

Printed by [B
ibliotheek R

ijksuniversiteit - 129.125.058.202 - /doi/epdf/10.1002/ehf2.12696] at [30/11/2020].




