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Abstrac t  

Background:   

Atr ia l  f i b r i l l a t ion  (AF)  i s  a  most  common supraventr icu la r  tachyarrhythm ia  in  

pa t ients  w i th  acute  myocard ia l  i n farc t ion  (AMI ) .  However ,  l i t t l e  i s  known about  

the  impact  o f  AF on  in-hosp i ta l  and  long-term mor ta l i t i es  in  pa t ients  w i th  AMI  

in  the  era  o f  p r imary  percutaneous  coronary  in tervent ion  (PCI ) .   

Methods :  

The consecut ive  694  pa t ients  w i th  AMI admi t ted  w i th in  48  hours  a f ter  the  

symptom onset  were  ana lyzed .  A l l  pa t ien t s  underwent  success f u l l y  p r imary  PCI  

a t  acute  phase o f  AMI .  Pa t ients  were  d iv ided  in to 2  groups  accord ing  to  the  

presence o f  AF a t  adm iss ion  or  dur ing  index  hosp i ta l i za t ion .  We eva lua ted  in-

hosp i ta l  and  long-te rm a l l-cause mor ta l i t i es  between  pa t ients  w i th  AF and  

w i thout  i t  re t rospect ive ly .  

Resu l t s :  

AF was  detec ted  in  38  pa t ients  (5 .5% )  a t  adm iss ion  and  in  51  (7.3% )  dur ing  

hosp i ta l i za t ion.  Pa t i ents  w i th  AF were  o lder ,  had  a  h igher  hear t  ra te ,  a  lower  

e jec t ion  f r ac t ion ,  a  h igher  preva lence o f  hyper tens ion ,  a  worse  rena l  func t ion ,  a  

h igher  peak  leve l  o f  CPK,  and  a  lower  ra te  o f  f i na l  T IMI  f l ow g rade 3  than  those 

w i thout  AF.  A l though  pa t ients  w i th  AF had  more comp l ica ted  c l in ica l  course 



and  h igher  in-hosp i ta l  mor ta l i ty  (11 .2%  vs .  4 .0% ,  P=0 .009 ) ,  there  was  no  

s ign i f i cant  a ssoc ia t ion  between  present ing  AF and  in-hosp i ta l  dea th  a f ter  

ad jus tment  fo r  base l ine  con founders  (odds  ra t io ,  2 .63 ;  95%  con f idence in terva l  

(CI ) ,  0 .91-5 .47;  P=0 .076) .  Dur ing  fo l low-up per iod  o f  3 .0±1.7  yea rs ,  pa t ients  

w i th  AF had  a  h igher  a l l-cause mor ta l i ty  than  those w i thout  i t  (30 .3%  vs .  22 .1% ,  

p=0 .004  by  log-rank tes t ) .  However ,  a f ter  ad jus tment  fo r  c l in ica l  

cha rac ter i s t i c s ,  p resent ing  AF was  not  an  independent  pred ic tor  for  a l l-cause 

mor ta l i ty  (hazard  ra t io ,  1 .15 ;  95%CI ,  0 .67-1 .88 ;  p=0 .588) .  

Conc lu s ions :  

AF was  a  common comp l ica t ion  o f  AMI  and  assoc ia ted  w i th  more comp l ica ted  

c l in ica l  course .  However ,  i t  was  not  an  independent  pred ic tor  for  both  in-

hosp i ta l  and  long-te rm mor ta l i ty  in  the  PCI  era .  

 

  



I n t roduct ion  

 Atr ia l  f i b r i l l a t ion  (AF)  i s  the  most  common supraventr icu la r  

tachyarrhythmia  seen  in  pa t ients  w i th  acute  myocard ia l  i n fa rc t ion  (AMI ) .  I t  has  

been  repor ted  tha t  AF occurs  in  5 to  23%  o f  pa t ients  w i th  AMI [1]-[4] .  AF i s  

t r i ggered  by  many  d i f f e rent  reasons ,  inc lud ing  le f t  ventr icu la r  dys funct ion  w i th  

hemodynamic  impa i rment  [5] [6 ] ,  a t r i a l  i schemia  or  in farc t ion  [7 ] ,  per ica rd i t i s ,  

chron ic  lung d i sease ,  acute  hypox ia ,  o r  e lec t ro ly te  abnorma l i t i es  [8 ] [9] .  AF 

occur r ing  dur ing  acute  phase o f  AMI  may  adverse ly  a f f ec t  l e f t  ventr icu lar  

func t ion  and  exacerba te  ongo ing  myocard ia l  i schemia .  The b id i rec t iona l  

in terac t ion  between  AF and myocard ia l  dys funct ion  or  i schemia  may  lead  to  a  

v ic ious  c i rc le  in  pa t i en t  w i th  AF comp l ica t ing AMI .  Some s tud ies  have ident i f i ed  

increased  in-hosp i ta l  and  long-term mor ta l i ty  a ssoc ia ted  w i th  AF [1] [10]- [13] ,  

though  others  have found  no  independent  e f f ec t  [2] [3 ] [14]-[17] .  Most  s tud ies  

on  AF comp l ica ted  w i th  AMI  were  per formed in  the  prethrombo ly t ic  o r  

th rombo ly t ic  era .  Current  t rea tment  fo r  AMI  inc ludes  not  on ly  a sp i r in ,  β  

b lockers ,  and  thrombo ly t ic  therapy ,  but  ang io tens ion-conver t ing  enzyme 

inh ib i to rs  (ACE-I ) ,  ang io tens in  I I  r ecepto r  b lockers  (ARB) ,  s ta t in ,  and 

percutaneous  coronary  in tervent ion  (PCI ) [18] .  I t  has  been  demonstra ted  tha t  

PCI  i s  a  more e f fec t i ve  t rea tment  s t ra tegy  in  pa t ients  w i th  AMI  than  



th rombo ly t ic  therapy  [19] [20] ,  and  use  o f  pr imary  PCI  has  dramat ica l l y  

increased  [21] .  However ,  l i t t l e  i s  known about  in-hosp i ta l  and  long-term 

mor ta l i t i es  in  pa t ients  w i th  AMI  and  AF in  the  PCI  era .  We examined  the impact  

o f  AF on  in-hosp i ta l  and  long-term mor ta l i t i es  in  pa t ients  w i th  AMI.   

 

Methods  

Study  pa t ients  

 Th is  s tudy  protoco l  was approved  by  the  Eth ica l  Commit tee  on  Human 

Research  o f  our  ins t i tu t ion .  The consecut ive  694 AMI  pa t ients  who were  

t rans fer red  to  Hi rosak i  Un ivers i ty  Hosp i ta l  w i th in  48 hours  a f ter  the  symptom 

onset  and  underwent  pr imary  PCI  a t  acute  phase o f  AMI  f rom February  2006 to  

Apr i l  2010  were  enro l l ed .  The d iagnos i s  o f  AMI  was  made by chest  pa in  l a s t ing  

≥20 m inutes  and/or  e lec t roca rd iograph ic  (ECG)  changes  suggest ive  o f  

myocard ia l  i n f arc t ion  or  i schemia  (≥0 .1mV ST-segment  e leva t ion  or  depress ion  

in  2  or  more cont iguous leads  and/or  appearance o f  new Q wave) ,  accompan ied  

by  an  inc rease  o f  c rea t ine  phosphok inase  myocard ia l  i so fo rm (CPK-MB) and/or  

card iac  tropon in  T  va lue  grea ter  than  upper  re ference l im i t .   AF was  de f ined  

e lec t roca rd iograph ica l ly  a s  absence o f  P  waves ,  coa rse  or  f i ne  f i b r i l l a t ion  waves  



and  comp lete ly  i r regu la r  R-R in terva l ,  and  was  d iagnosed  by  12- lead  ECG or  

ECG mon i tor ing  by  a t  l eas t  two  ca rd io log i s ts .   

 The s tudy  popu la t ion  was  d iv ided  in to  2 g roups :  pa t ients  who had  AF a t  

adm iss ion or  who  deve loped  AF dur ing  hosp i ta l i za t ion  (Any-AF group )  and  

those w i thout  AF (Non-AF group ) .  Subsequent ly ,  the  Any-AF group  was  fur ther  

d iv ided  in to 2  subgroups :  pa t ien ts  who  had  AF a t  adm iss ion  (AF a t  adm iss ion)  

and  those who d id  not  have AF a t  adm iss ion  but  deve loped  AF dur ing the  index  

hosp i ta l i za t ion (AF dur ing  hosp i ta l i za t ion ) .  Pa t ients  w i th  a  prev ious  h i s to ry  o f  

pa roxysma l  o r  tr ans ient  AF but  w i thout  a  recurrence o f  AF dur ing  the  index  

hosp i ta l i za t ion were  ca tegor ized  in to  Non-AF groups.   

P r imary  PCI  

 Pr imary PCI  was  per formed in  accordance  w i th  ACC/AHA/SCAI  Prac t ice  

Guide l ines  fo r  Percutaneous  Coronary  In tervent ion  [22] .  Pa t ients  adm i t ted  

w i th in  12  hours o f  symptom onset  were  ind ica t ive  o f  p r imary  PCI .  Those 

admi t ted  w i th in  36  hours  o f  AMI  onset  comp l ica ted  w i th  ca rd iogen ic  shock or  

those admi t ted  a f ter  12  hours  but  w i th in  24  hours  comp l ica ted  w i th  severe  

hear t  f a i l u re ,  hemodynamic  or  e lec t r i ca l  ins tab i l i ty ,  o r  ev idence o f  pers i s tent  

i schemia  a l so  underwent  pr imary  PCI .  I n  the  pa t ients  who were  admi t ted  >12 

hours  a f ter  AMI  onset  and  hemodynamica l l y  and  e lec t r i ca l l y  s tab le ,  p r imary  PCI  



was not  per fo rmed.  For  PCI ,  ba re  meta l  s tent  was  used  when s tent  was  

ind ica ted .  

Endpo in ts  

 The pr imary  endpo in t  o f  the  s tudy was  a l l-cause dea th.  We eva lua ted  in-

hosp i ta l  and  long-te rm a l l-cause mor ta l i t i es  ret rospect ive ly .   We a l so  exam ined  

the assoc ia t ion o f  AF w i th  in-hosp i ta l  events ,  inc lud ing  congest ive  hea r t  fa i l u re  

(CHF) ,  card iogen ic  shock,  ventr icu lar  tachycard ia/ f ib r i l l a t ion  (VT/VF) ,  s t roke,  

and  length  o f  hosp i ta l i za t ion .  Fo l low-up s tar ted  f rom the day  o f  adm iss ion .  The 

pa t ients  were  fo l lowed for  3 .0±1.7  yea rs .  A f ter  hosp i ta l  d i scharge,  fo l low-up 

da ta  were  obta ined  f rom the fo l low ing  three  ways :  rev iew ing pa t ients’  hosp i ta l  

r ecords ,  in terv iew ing  the  pa t ients  th rough  te lephone and  exam in ing  the  pa t ients  

in  outpa t ient  c l in ic s .  

S ta t i s t i ca l  ana ly s i s  

 Cont inuous  pa ramete rs  were  expressed  as  mean  ± SD and  ca tegor ica l  

va r iab les  a s  number  and  percentage.  Compara t ive  ana lys i s  among groups  was  

per formed w i th  Student’s  t  tes t  o r  ANOVA for  cont inuous  va r i ab les  and  ch i-

square  tes t  fo r  ca tegor ica l  va r iab les .  For  compar i son  o f  Non-AF,  AF a t  

adm iss ion and AF dur ing  hosp i ta l i za t ion ,  Tukey’s  HSD mu l t ip le-compar i son 

procedure  was  used  to  ident i f y  where  the  d i f f e rences  among the 3  groups  



occur red  a f ter  the  s ign i f i cant  ANOVA.  A mu l t iva r ia te  log i s t i c  regress ion  mode l  

was used  to  ana lyze  f ac tors  tha t  in f luenced  the preva lence o f  AF.  The fo l low ing  

va r iab les  were  enter ed  in to  the  mode l :  age  >65  years ,  ma le  gender ,  hea r t  ra te  

a t  adm iss ion>100/minute,  l e f t  ventr icu la r  e jec t ion  f rac t ion  (LVEF )  <40% ,  

anter io r  myocard ia l  i n farc t ion  (MI ) ,  peak  leve l  o f  c rea t ine  phosphok inase  (CPK)  

>3000IU/L,  f ina l  T IMI  f l ow grade 3 ,  K i l l i p  c l a ss  a t  adm iss ion  >I .  The prognost ic  

impact  o f  AF on in-hosp i ta l  mor ta l i ty  was  exam ined  us ing  mu l t iva r i a te  log i s t i c  

regress ion  mode l ,  ad jus t ing  fo r  age >65  years ,  LVEF <40% ,  and  f ina l  TIMI  f l ow 

grade 3 .  Kap lan-Meier  curves  fo r  long-te rm a l l-cause mor ta l i t y  among the 

groups  were  const ruc ted  and  compared  by  the  log-rank tes t .  Un iva r i a te  and  

mu l t iva r ia te  Cox propor t iona l  haza rd ana lys i s  were  per formed to  ident i f y  haza rd  

ra t ios  (HR)  and  95% con f idence in terva l s  (CI ) .  A l l  AF ca tegor ies  (Any-AF, AF 

a t  adm iss ion ,  AF dur ing  hosp i ta l i za t ion )  were  tes ted  in  a  un ivar i a te  mode l  and  

fu r thermore in  a  mu l t ivar i a te  mode l  ad jus ted  fo r  c l in ica l  prognost ic  f ac tors ,  

inc lud ing  age >65  years ,  ma le  gender ,  LVEF  <40% ,  es t imated  g lomeru la r  

f i l t r a t ion  ra te  (eGFR)  <60ml/min/1.73m 2 ,  an ter io r  MI ,  peak  leve l  o f  CPK >3000 

IU/L,  hear t  r a te  a t  adm iss ion  >100/minutes ,  and  f ina l  T IMI  f l ow grade 3 .  A l l  o f  

the  s ta t i s t i ca l  ana lys i s  was done w i th  the  use  o f  JMP 10 .0 .2  (SAS Ins t i tu te  Inc ,  

Cary ,  NC) .  A p-va lue<0 .05  was  cons idered  s ign i f i cant .  



 

Resu l t s  

Base l ine  charac ter i s t i c s  and  r e la t ion  to  AF 

 The base l ine  charac ter i s t i c s  o f  the  pa t ien ts  are  summar ized  in  Tab le  1 .Of  

the  694 pa t ients ,  AF was  d iagnosed  in 89  (12 .8% ,  Any-AF group )  a t  adm iss ion 

(38 pa t ients  (5 .5% ) )  or  dur ing  hosp i ta l i za t ion  (51  pa t ients  (7 .3% ) ) .  Of  the  89  

pa t ients  w i th  AF,  AF was  term ina ted  spontaneous ly  in  31 (34 .8% )  pa t ien ts ,  by 

e lec t r i ca l  card iovers ion  in  17  (19.1% ) ,  w i th  in t ravenous  or  o ra l  adm in i s t ra t ion  

o f  am iodarone in  29  (32.6% ) ,  w i th  in t ravenous  β-b locker  in  7  (10 .8% ) ,  and  was  

not  term ina ted  dur ing  index  hosp i ta l i za t ion  in  23  (25 .8% ) .  Pa t ients  w i th  Any-AF 

were o lder ,  and  had  a  h igher  hea r t  r a te ,  a  lower  LVEF,  a  lower  eGFR,  a  h igher  

preva lence o f  hyper tens ion ,  a  h igher  peak  leve l  o f  CPK,  a  lower  ra te  o f  f i na l  

T IMI  f l ow grade 3 ,  and  a  h igher  preva lence o f  prev ious  AF than  those w i thout  

AF.  Par t i cu la r ly ,  pa t ien ts  w i th  AF a t  adm iss ion  had  a  s ign i f i cant ly  h igher  hea r t  

ra te  a t  adm iss ion  and  a  h igher  preva lence o f  p rev ious  AF. Pa t ients  w i th  AF 

dur ing  hosp i ta l iza t ion  had  a  h igher  preva lence o f  hyper tens ion  than  those 

w i thout  AF.  No s ign i f i cant  d i f f e rence was  found  in  sex ,  body  mass  index ,  l e f t  

a tr i a l  d imens ion ,  d iabetes  me l l i tus ,  anter io r  MI ,  t ime f rom symptom onset  to  

presenta t ion ,  K i l l i p  c la ss  a t  adm iss ion ,  pas t  h i s tory  o f  MI ,  s t roke,  and  prev ious  



PCI .  Mu l t ivar i a te  log i s t i c  regress ion  ana l ys i s  revea led  tha t  age >65 years ,  ma le  

gender ,  hear t  ra te  >100/minute ,  and  peak leve l  o f  CPK >3000 IU/L  were  

independent  pred ic t i ve  f ac tors  for  the  preva lence o f  AF (Tab l e  2 ) .   

 The med ica t ion  a t  d i scharge i s  shown in  Tab le  3 .  Pa t ients  w i th  AF were  

more common ly  trea ted  w i th  war fa r in  and  β  b lockers ,  but  were  less  rece ived  

th ienopyr id ine.  There  were  no  s ign i f i cant  d i f f e rence in  the  t rea tments  w i th  

ACE-I ,  ARB and s ta t in  between  Non-AF and  Any- AF.  E ighty  four  (12 .7% )  

pa t ien ts  were  t rea ted  w i th  asp i r in ,  th ienopyr id ine ,  and  war fa r in  ( t r ip le  

ant i th rombot ic  therapy ) .  Tr ip le  ant i th rombot ic  therapy  was  more f requent ly  

adm in i s tered  in  pa t ients  w i th  AF than  in  non-AF.  Ne i ther  use  o f  war far in  nor  

ant i-p la te le t  d rugs  had  s ign i f i cant  re la t ion  to  the  long-term mor ta l i ty .  

Impact  o f  AF on  in-hosp i ta l  even ts  

 CHF,  ca rd iogen ic  shock,  and  VT/VF occur red  more o f ten  in  pa t ients  w i th  

Any-AF than  those w i thout  AF,  and  hosp i ta l i za t ion  was  a l so  longer  in  pa t ients  

w i th  AF than  those w i thout  AF.  There  was  no  s ign i f i cant  d i f f e rence in  the  

inc idence o f  in-hosp i ta l  s t roke (Tab le  4 ) .  Of  the  34  (4.9% )  pa t ien ts  who  d ied  

dur ing  index  hosp i ta l i za t ion ,  most  dea ths  (91.2% )  were  due to  ca rd iovascu lar  

causes .  The unad jus ted  in-hosp i ta l  mor ta l i ty  was  s ign i f i cant ly  h igher  in  pa t ients  

w i th  Any-AF than  those w i thout  AF (11 .2%  vs .  4 .0% ,  P=0 .009) (Tab le  4 ) .  



However ,  there  was  no  s ign i f i cant  a ssoc ia t ion  between  AF and  in-hosp i ta l  

mor ta l i ty  (odds  ra t io  (OR) ,  2 .31 ;  95%  CI ,  0 .91-5 .47 ;  P=0 .076)  a f ter  ad jus tment  

fo r  base l ine  con founders  (Tab le  5 ) .  Fur thermore,  when  s t ra t i f i ed  by  AF 

subgroups ,  ne i ther  AF a t  adm iss ion  nor  AF dur ing  hosp i ta l i za t ion  was  

independent  pred ic tors  fo r  in-hosp i ta l  mor ta l i ty .   

Impact  o f  AF on  long-term mor ta l i ty  

 Dur ing  a  fo l low-up per iod  o f  3 .0±1.7  yea rs ,  a  to ta l  o f  114  (16 .4%)  

pa t ien ts  d ied .  Most  dea ths (47 .4% )  were  due to  card iovascu la r  causes .  The 

Kap lan-Meier  surv iva l  curves  showed tha t  unad jus ted  long-term mor ta l i ty  were  

s ign i f i cant ly  h igher  i n  pa t ients  w i th  Any-AF than  those w i thout  AF (F igure ) .  

When compar ing  the  AF subgroups  w i th  Non-AF groups ,  both AF a t  adm iss ion 

and  AF dur ing  hosp i t a l iza t ion  groups  had  a  h igher  mor ta l i ty  than  Non-AF group  

(F igure ) .  There  was  no  s ign i f i cant  d i f f e rence in  long-term mor ta l i ty  between  AF 

a t  adm iss ion  and  AF dur ing  hosp i ta l iza t ion  groups  (F igure ) .   

 In  the  un iva r i a te  Cox propor t iona l  haza rd  mode l ,  the  haza rd  ra t io  (95%  

CI )  o f  Any-AF,  AF a t  adm iss ion  (vs .  Non-AF) ,  and  AF a t  hosp i ta l i za t ion  (vs .  

Non-AF)  were  1 .93  (1 .19-3 .00 ) ,  1 .96  (0 .92-3 .69 ) ,  1 .91  (1 .04-3 .24 ) ,  

respect ive ly  (Tab le  6 ) .  The mu l t ivar i a te  ana lys i s  by  the  Cox propor t iona l  

haza rd  mode l  revea led  tha t  age >65  years  (HR,  3 .20 ;  95%CI ,  1 .97-5 .41 ;  



P<0.001 ) ,   LVEF  <40%   (HR,  1 .76 ;  95%CI ,  1 .14-2 .72 ;  P=0 .012) ,  eGFR 

<60ml/min/1 .73m 2  (HR,  3 .76 ;  95%CI ,  2 .32-6 .41 ;  P<0 .001 ) ,  hear t  ra te  a t  

admiss ion >100/minutes  (HR,  1 .85 ;  95%CI ,  1 .10-2.99 ;  P=0 .021 ) ,  and  f ina l  TIMI  

f l ow grade 3  (HR,  0 .62 ;  95%CI ,  0 .39-0 .99 ;  P=0 .046 )  were  independent  

pred ic tors  for  long-term mor ta l i ty .   However ,  p resent ing  AF (HR,  1 .15 ;  95%CI ,  

0 .67-1 .88 ;  P=0 .588 )  was not  s ign i f i cant ly  a ssoc ia ted  w i th  long-term mor ta l i ty  

(Tab le  7 ) .  Fur thermore,  when  compar ing  the  AF subgroups  to  Non-AF groups ,  

ne i ther  AF a t  adm iss ion  (HR,  1 .05 ;  95%CI ,  0 .45-2 .13 ;  P=0 .901 )  nor  AF dur ing  

hosp i ta l i za t ion (HR,  1 .22 ;  95%CI ,  0 .64-2 .17 ;  P=0.530 )  was  an  independent  

pred ic tor  for  long-te rm mor ta l i ty  (Tab le  6 ) .  When l im i ted  to  1-year  mor ta l i ty ,  

pa t ien ts  w i th  AF had  a  h igher  mor ta l i ty  r a te  (18 .1%  vs .  7 .8% ,  p=0 .001  by  log-

rank tes t ) ,  and  present ing  AF was  an  independent  pred ic tor  (HR,  1 .91 ;  95%CI ,  

1 .03-3 .36 ;  p=0 .040 )  fo r  1-year  mor ta l i ty  even  a f ter  ad jus tment  fo r  age>65  

years ,  ma le  gender ,  an ter io r  MI ,  p rev ious  MI ,  and f ina l  T IMI  f l ow grade 3 .   

 

D iscuss ion  

 The present  s tudy  showed tha t  in  pa t ients  w i th  AMI ,  p resent i ng  AF was  

assoc ia ted  w i th  h igher  in-hosp i ta l  events  inc lud ing  a l l-cause dea th,  CHF,  

ca rd iogen ic  shock,  and  ventr icu la r  a r rhythm ias .  Fur thermore,  pa t ients  w i th  AF 



had  h igher  long-term mor ta l i ty  than  those  w i thout  AF.   However ,  mu l t i var i a te  

ana lys i s  revea led  tha t  p resent ing  AF was  not  an  independent  p red ic tor  fo r  both  

in-hosp i ta l  and  long-term mor ta l i ty .  When compar ing  the  AF subgroups  to non-

AF groups ,  ne i ther  AF a t  adm iss ion nor  AF dur ing  hosp i ta l i za t ion  was  an  

independent  pred ic tor  for  long-term mor ta l i ty .  To the bes t  o f  our  knowledge,  

th i s  i s  the  f i r s t  long-term fo l low-up repor t  eva lua t ing  the  prognost ic  impact  o f  

AF in  pa t ients  w i th  AMI  in  the  PCI  era .  These f ind ings  ind ica te  a  s ign i f i cant  

impor tance o f  presen t ing  AF dur ing  the  acute  phase o f  MI  even  in  the  PCI  era .  

The preva l ence  o f  AF in  AMI  

 AF i s  one o f  the  most  common supraventr icu la r  a rrhythm ias  in  the  set t ing  

o f  AMI .  I n  the  present  s tudy ,  AF was  a  common comp l ica t ion  o f  AMI ,  w i th  a  

preva lence o f  12 .8% .  I t  i s  s l i gh t ly  h igher  than  has  been  observed  in  the  

prev ious  pub l i shed  s tud ies  (7% to  10% )[3] [4 ] [12] .  I n  the  GUSTO I  t r i a l  [ 3 ]  

wh ich  inc luded  pa t ients  w i th  AMI  e l i g ib le  fo r  th rombo lys i s ,  an  AF inc idence o f  

10 .4%  was repor ted .   Wong et  a l .  [4]  presented  da ta  f rom GUSTO I I I  s tudy  and  

repor ted  a  7.0%  inc idence o f  AF.  E lda r  et  a l .  [ 12 ]  repor ted  a  9 .8%  inc idence o f  

pa roxysma l  AF in  pa t ients  w i th  AMI .  These s tud ies  were  randomized  contro l l ed  

ones  and  there fo re  h igh  r i sk  pa t ients  were  exc luded .  Moreover ,  these  s tud ies  

inc luded  on ly  AMI  pa t ients  w i th  new onse t  AF or  pa roxysma l  AF.  Our  s tudy  



i nc luded  AMI  pa t ient s  w i th  not  on ly  new onset ,  t rans ient  and  pa roxysma l  AF 

but  pers i s tent  and  permanent  AF.   

 I t  has  been  repor ted  tha t  an  o ld  age i s  found  to  be  the  most  impor tant  

independent  pred ic tor  for  AF [3] [11] [23] [24] .  I n  GUSTO I  t r i a l ,  base l ine  

c l in ica l  cha rac ter i s t i c s ,  inc lud ing  age,  hear t  ra te ,  and  Ki l l i p  c l a ss  a t  adm iss ion,  

were  found  to be  s ign i f i cant  independent  pred ic tors  o f  new AF [3 ] .  We found  

tha t  pa t ien ts  w i th  AF had  worse  base l ine  c l in ica l  charac ter i s t i c s  inc lud ing  an  

advanced  age,  a  h igher  hea r t  ra te ,  a  lower  LVEF ,  a  lower  eGFR,  a  h igher  peak  

leve l  o f  CPK,  and  a  l ower  ra te  o f  f i na l  T IMI  f l ow grade 3  than  those w i thout  AF.   

The present  s tudy  a l so  showed tha t  in  add i t ion  to  ma le  gender ,  a  h igher  hea r t  

ra te  a t  adm iss ion ,  a  h igher  peak  leve l  o f  CPK,  and  h i s tory  o f  prev ious  AF,  an  

advanced  age was  independent ly  a ssoc ia ted  w i th  the  inc idence o f  AF.  A 

ret rospect ive  ana lys i s  o f  a  reg i s t ry  da tabase wh ich  inc luded  106 ,780  Med icare  

pa t ients  >65  years  o f  age  w i th  AMI  showed tha t  the  inc idence o f  AF was  22 .1%  

[2 ] .  Th i s  h igh  inc idence o f  AF in  o lder  pa t ients  w i th  AMI  i s  cons i s tent  w i th  a  

genera l l y  h igher  p reva lence o f  AF in  e lder ly  ind iv idua l s  a s  documented  by  

severa l  ep idem io log i ca l  s tud ies  [25 ] .   

I n-hosp i ta l  even ts  



 Be ing  cons i s tent  w i th  prev ious  repor ts  [3] [12] [26] ,  our  cur rent  s tudy  

showed tha t  pa t ients  w i th  AF su f fe red  s ign i f i cant ly  more ser ious  in-hosp i ta l  

comp l ica t ions  than  those w i thout  AF.  The inc idences o f  CHF,  ca rd iogen ic  shock, 

and  VT/VF were  more f requent l y  observed  in  pa t ients  w i th  AF than  in  those 

w i thout  AF.  In  GUSTO tr i a l ,  pa t ien ts  w i th  AF had  a  la rger  in farc t ion  s i ze ,  more 

extens ive  coronary  a r tery  d i sease ,  a  poorer  reper fus ion ,  and  a  lower  LVEF than  

those w i thout  AF.  S im i la r ly ,  our  s tudy  showed pa t ients  w i th  AF had  worse  

base l ine  c l in ica l  cha rac ter i s t i c s  inc lud ing  an  advanced  age,  a  h igher  hea r t  ra te ,  

a lower  LVEF,  a  lower  eGFR ,  a  h igher  peak leve l  o f  CPK,  and  a  lower  ra te  o f  

f i na l  T IMI  f l ow grade 3  than  those w i thout  AF. A l though  we cou ld not  a scer ta in  

the  prec i se  et io logy  o f  AF,  the  observa t ion  tha t  an  increased  hear t  ra te  and  a  

l ower  LVEF were  assoc ia ted  w i th  AF suggests  tha t  hemodynamic  compromise  i s  

the  most  l i ke ly  mechan i sm.   

 In  th i s  s tudy,  in-hosp i ta l  mor ta l i ty  was  s ign i f i cant ly  h igher  in  pa t ients  

w i th  AF than  in  those w i thout  AF.   An adverse  impact  o f  AF on  in-hosp i ta l  

mor ta l i ty  in  pa t ien ts  w i th  AMI  has  been  repor ted  by  severa l  c l in ica l  s tud ies  

[4 ] [14] [26] .  In  these  s tud ies ,  AF was  independent ly  assoc ia ted  w i th  in-hosp i ta l  

mor ta l i ty  even  a f ter  ad jus tment  fo r  mu l t ip le  con founders  [4] [14] [26] .  On the 

o ther  hand,  in  some repor ts ,  the  assoc ia t ion  o f  AF w i th  mor ta l i ty  appeared  to 



be re la ted  to  CHF, card iogen ic  shock,  and  ventr icu la r  ar rhythm ias ,  r a ther  than  

AF i t se l f  [ 11 ]-[13] [24] .  I n  a  recent  ana lys i s  o f  AMI pa t ients  t rea ted  w i th  PCI  

[13] ,  K in jo  et  a l .  showed tha t  in-hosp i ta l  f a ta l  events  occur red  more f requent ly  

in  pa t ien ts  w i th  AF,  a l though  a f ter  ad jus tment  for  poss ib le  con founders ,  

inc lud ing  age,  gender ,  DM,  hyper tens ion ,  pr io r  MI ,  p r ior  cerebrovascu la r  

d i sease ,  sys to l i c  b lood  pressure  <100 mmHg,  hear t  r a te  >100/min . ,  K i l l i p  c l a ss  

IV,  l e f t  anter io r  descend ing  a r tery  d i sease,  mu l t ivesse l  d i sea se ,  and  f ina l  T IMI  

f l ow grade 3 ,  AF was  not  independent ly  a ssoc ia ted  w i th  in-hosp i ta l  mor ta l i ty  

[13] .  In  our  s tudy ,  pa t ients  w i th  AF had  a  h igher  in-hosp i ta l  mor ta l i ty  in  

un iva r ia te  ana lys i s ,  but  p resent ing  AF was  not  an  independent  p red ic tor  (OR,  

2 .31 ;  95%CI ,  0 .91-5 .47 ;  p=  0 .076)  for  in-hosp i ta l  mor ta l i ty  a f ter  ad jus tment  fo r  

age>65 years ,  LVEF<40%,  f i na l  T IMI  f l ow  grade 3 .  Th is  resu l t  i s  cons i s tent  w i th  

the  repor t  o f  K in jo  e t  a l  [ 13] .  

Long- term mor ta l i ty  

 Prev ious  s tud ies  on  the  impact  o f  AF on  mor ta l i ty  in  pa t ien ts  w i th  AMI  

repor ted  d i screpant  resu l t s ,  w i th  some s tud ies  repor t ing  no  adverse  e f f ec t  on  

long-term mor ta l i ty  [1 ] [10]  and  others repor t ing  an  inc reased  r i sk  o f  dea th  w i th  

AF [2] [3 ] [11]-[17] .  The present  s tudy  demonstra tes  tha t  p resent ing  AF w i th  

AMI  was  assoc ia ted  w i th  long-term mor ta l i ty  but  i t  was  not  an  independent  



pred ic tor  a f ter  ad jus tment  for  re levant  pred ic tors .   A l though  the Kap lan-Meier  

curves  c lea r ly  showed inc reased  mor ta l i t y  in  pa t ients  w i th  AF regard less  o f  the  

t im ing o f  AF,  in  mu l t iva r i a te  ana lys i s ,  e i t her  AF a t  adm iss ion  or  AF dur ing  

hosp i ta l i za t ion was  not  detec ted  as  an  independent  pred ic tor  fo r  long-term 

mor ta l i ty .  I n  a  p rev i ous s tudy ,  pa t ien ts  w i th  AF had  more comp l ica ted  in-

hosp i ta l  c l in ica l  course ,  but  AF was  not  an  independent  r i sk  f ac tor  in  in-

hosp i ta l  and  long-te rm mor ta l i ty  a f ter  ad jus tment  for  base l ine  charac ter i s t i c s  

(HR,  1 .26 ;  95% CI ,  0 .82-1 .95 ;  P=0.283 )  [10] .  Go ldberg  et  a l .  [1 ]  a l so  repor ted  

tha t  pa t ien ts  d i scharged  a f ter  deve lop ing  AF had h igher  long-term dea th  ra tes  

than  pa t ients  who d i d  not  deve lop  AF, a l though  these  d i f f e rences  were  

a t tenua ted  a f ter  ad jus t ing  fo r  o ther  f ac tors .  Taken  together ,  AF was  assoc ia ted  

w i th  more comp l ica ted  c l in ica l  course  such  as  CHF or  ca rd iogen ic  shock,  and  

VT/VF,  a l though  there  was  no  s ign i f i cant  a ssoc ia t ion  between  present ing  AF 

and  worse  long-term mor ta l i ty  a f ter  ad jus tment  for  re levant  pred ic tors .  The 

presence o f  AF re f l ec ts  the  overa l l  poor  c l in ica l  s ta tus,  consequent ly ,  m ight  

re f l ec t  worse  prognos i s  in  prev ious  s tud i es .  K in jo  et  a l .  showed tha t  pa t ients  

w i th  AF had  s ign i f i cant ly  grea ter  r i sk  fo r  mor ta l i ty  a t  1-year  even  a f ter  

ad jus tment  fo r  demograph ic  charac ter i s t i c s  and c l in ica l  f ac tor  [13] .  D i f f e rences  

in  the  inc lus ion  cr i te r ia ,  da ta  ad jus tment ,  and  fo l low-up per iod  can a t  l eas t  



par t i a l l y  account  fo r  the d i screpant  resu l t s  between  th i s  p rev ious and the  

present  s tud ies .   I n  our  s tudy,  when  l im i ted  to  1-year  mor ta l i ty ,  pa t ients  w i th  

AF had a  h igher  mor ta l i ty  r a te  (18 .1%  vs .  7 .8% ,  P=0 .001  by  log-rank tes t ) ,  and  

present ing  AF was  an  independent  p red ic tor  (HR,  1 .91 ;  95%CI ,  1 .03-3 .36 ;  

p=0 .040 )  for  1-year  mor ta l i ty  even  a f ter  ad jus tment  fo r  age>65  years ,  ma le  

gender ,  an ter io r  MI ,  prev ious  MI ,  and  f ina l  TIMI  f l ow grade3 .  Th is  resu l t  i s  

cons i s tent  w i th  the  r epor t  o f  K in jo  et  a l  [13] .  

A l though  no  s ign i f i cant  s ta t i s t i ca l  a ssoc ia t ion  was  found ,  AF tended  to  be  

assoc ia ted  w i th  h igher  in-hosp i ta l  mor ta l i ty  (OR,  2 .31 ;  95%CI ,  0 .91-5 .47 ;  

p=0 .076 ) .  S im i l a r ly ,  AF was  an  independent  pred ic tor  for  1-year  mor ta l i ty .  

There fo re ,  AF seems to  be  c lose ly  a ssoc ia ted  w i th  shor t  o r  m id-term mor ta l i ty ,  

but  not  w i th  long-te rm mor ta l i ty .  I n  our  s tudy ,  most  pa t ients  were  t rea ted  w i th  

ACE-I  or  ARB,  β-b locker ,  and  s ta t in .  Appropr ia te  t rea tment  inc lud ing  not  

on ly  ea r ly  reper fus ion  therapy but  a l so above drugs  may  be decreas ing  

prognost ic  impact  o f  AF in  long-term mor ta l i ty .  

L im i ta t i on  

 Our s tudy  had  severa l  l im i ta t ions .  A l l  ana lyses  were  based  on  the  

observa t iona l  da ta ,  and  the  deve lopment  or  term ina t ion  o f  AF dur ing  the  post-

d i scharge per iods  were  not  inc luded  in  our  da tabase .  The ECG was  not  



cont inuous ly  mon i tored  dur ing  a l l  per iods  o f  hosp i ta l i za t ion ,  and  there fo re ,  i t  

m ight  not  have captured  a l l  o f  the  AF ep i sodes  pa r t i cu la r ly  in  pa t ients  w i th  

asymptomat ic  t rans ient  or  paroxysma l  AF.  We ca tegor ized  pa t ients  w i th  a  

prev ious  h i s tory  o f  paroxysma l  o r  t rans ient  AF but  w i thout  recur rence o f  AF 

dur ing  index  hosp i ta l i za t ion  in to  Non-AF group ,  however  there  m ight  be  

incor rec t  ca tegor iza t ion  o f  Non-AF group .     

Conc lu s ions  

 Even  in  the  PCI  era ,  AF rema ins  a  common and  impor tant  comp l ica t ion  o f  

AMI .  Pa t ients  w i th  AF were  o lder ,  were  i n  worse  hea l th ,  and  had  more 

comp l ica ted  c l in ica l  events .  Pa t ients  w i th  AF had  h igher  in-hosp i ta l  and  long-

term mor ta l i t i es ,  however ,  the  d i f f e rences  were  a t tenua ted  a f ter  ad jus tment  fo r  

base l ine  charac ter i s t i c s .  A l though  the appropr ia te  t rea tment  inc lud ing  ea r ly  

reper fus ion  therapy  may be decreas ing  prognost ic  impact  o f  AF in  AMI  pa t ients ,  

grea ter  a t tent ion  to  the  management  o f  AF comp l ica t ing  AMI ,  pa r t i cu la r ly  

among h igh-r i sk  pa t ients ,  may be warranted .  
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Figure  Legends  

F igure .  Kap lan-Meie r  curves  fo r  unad jus ted  long-term mor ta l i ty .  Pane l  A:  

Kap lan-Meier  curves  fo r  unad jus ted  long-term mor ta l i t i es  o f  pa t ients  w i th  a t r i a l  

f i b r i l l a t ion  (Any-AF)  and  those w i thout  i t  (Non-AF).  Pane l  B :  Kap lan-Meier  

curves  for  unad jus ted  long-term mor ta l i t i es  o f  pa t ients  w i th  a tr i a l  f i b r i l l a t ion  a t  

adm iss ion (AF a t  adm iss ion ) ,  those who deve loped  a t r i a l  f i b r i l l a t ion  dur ing  

hosp i ta l i za t ion (AF dur ing  hosp i ta l i za t ion ) ,  and  those w i thout  i t  (Non-AF) .  
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All
(n=694)

Non-AF
(n=605, 87.2%)

Any-AF
(n=89, 12.8%)

AF at
admission

(n=38, 5.5%)

AF during
hospitalization
(n=51, 7.3%)

P value*

Age (years) 66±12 65±13 72±9 72±10† 72±8† <0.001

Male、n (%) 525 (75.6) 454 (75.0) 71 (79.8) 30 (79.0) 41 (80.4) 0.323
Median follow-up (days) 1095±626 1113±620 978±657 834±627† 1084±664 0.058
Body mass index (kg/m2) 24.1±3.6 24.2±3.6 23.7±3.5 23.3±3.9 24.0±3.2 0.228
Heart rate at admission (/min.) 78±20 78±19 84±28 91±31† 79±23 0.003
LVEF (%) 46.2±10.3 46.9±9.8 41.9±12.3 41.8±13.7† 42.0±11.2† <0.001
Left atrial dimension (mm) 36.0±5.7 35.9±5.8 36.5±5.5 34.8±2.5 37.1±6.2 0.616
Diabetes mellitus, n (%) 267 (38.5) 227 (37.5) 40 (44.9) 16 (42.1) 24 (47.1) 0.182
Hypertension, n (%) 465 (67.0) 397 (65.6) 68 (76.4) 26 (68.4) 42 (82.4)† 0.038

eGFR (ml/min/1.73m2) 59.3±22.7 60.3±22.2 52.8±24.8 52.2±21.6† 53.3±27.1† 0.004

Anterior MI, n (%) 337 (48.6) 297 (49.1) 40 (44.9) 15 (39.5) 25 (49.0) 0.464

Peak CPK (IU/L) 3238±3053 2995±2689 4886±4541 4517±5121† 5160±4087† <0.001
Final TIMI flow grade3, n (%) 560 (80.7) 496 (82.0) 64 (71.9) 27 (71.1) 37 (72.6) 0.031

Time from symptom onset
to presentation, n (%)

   ≦6h 455 (65.6) 396 (65.5) 59 (66.3) 27 (71.1) 32 (62.8)
   6-12ｈ 126 (18.2) 108 (17.9) 18 (20.2) 8 (21.1) 10 (19.6)
   12-24ｈ 82 (11.8) 77 (12.7) 5 (5.6) 0 (0.0) 5 (9.8)
   24-48h 31 (4.5) 24 (4.0) 7 (7.9) 3 (7.9) 4 (7.8)
Killip class at admission, n (%)
   I 557 (80.3) 493 (81.5) 64 (71.9) 30 (79.0) 34 (66.7)
   II 52 (7.5) 42 (6.9) 10 (11.2) 2 (5.3) 8 (15.7)
   III 47 (6.8) 39 (6.5) 8 (9.0) 2 (5.3) 6 (11.8)
   IV 38 (5.5) 31 (5.1) 7 (7.9) 4 (10.5) 3 (5.9)
History of, n (%)
   Previous AF 16 (2.3) 3 (0.5) 13 (14.6) 11 (29.0)† 2 (3.9) <0.001
   Previous MI 40 (5.8) 37 (6.1) 3 (3.4) 1 (2.6) 2 (3.9) 0.267
   Previous stroke 44 (6.3) 42 (6.9) 2 (2.3) 0 (0.0) 2 (3.9) 0.056
   Previous PCI 32 (4.6) 29 (4.8) 3 (3.4) 1 (2.6) 2 (3.9) 0.534

Table 1. Baseline characteristics at presentation

0.091

0.236

* Any-AF vs. Non-AF, †; P<0.05 vs. Non-AF
AF; atrial fibrillation, LVEF; left ventricular ejection fraction, eGFR; estimate glomerular filtration rate, MI;
myocardial infarction, CPK; creatine phosphokinase, PCI; percutaneous coronary intervention,



OR 95%CI P value
Age >65 years 3.26 1.94-5.66 <0.001

Male 1.90 1.05-3.60 0.033
Heart rate at admission >100 /min. 6.42 1.86-6.20 <0.001

LVEF <40 % 1.08 0.62-1.84 0.788
Anterior MI 1.43 0.86-2.39 0.171

Peak CPK > 3000 IU/L 1.81 1.08-3.03 0.023
Final TIMI flow grade 3 0.74 0.42-1.34 0.321

Killip class at admission >1 1.61 0.92-2.74 0.094

Table 2. Predictors of atrial fibrillation

OR; odds ratio, 95%CI; 95% confidence interval, LVEF; left ventricular ejection
fraction, MI; myocardial infarction, CPK; creatine phosphokinase,



All
(n=660)

Non-AF
(n=581, 88.0%)

Any-AF
(n=79, 12.0%) P value

Aspirin, n (%) 653 (98.9) 575 (99.0) 78 (98.7) 0.853
Thienopyridine, n (%) 622 (94.2) 555 (97.5) 67 (84.8) <0.001
ACE-I or ARB, n (%) 606 (91.8) 532 (91.6) 74 (93.7) 0.508

β blocker, n (%) 562 (85.2) 488 (84.0) 74 (93.7) 0.013
Statin, n (%) 531 (80.5) 471 (81.1) 60 (76.0) 0.293

Warfarin, n (%) 97 (14.7) 52 (9.0) 45 (57.0) <0.001
Triple antithrombotic therapy, n (%) 84 (12.7) 46 (7.9) 38 (48.1) <0.001

Table 3. Baseline treatment at discharge

AF; atrial fibrillation, ACE-I; angiotensin converting enzyme inhibitor, ARB; angiotensin II receptor
blocker, Triple antithrombotic therapy; aspirin, thienopyridine, and warfarin



All
(n=694)

Non-AF
(n=605, 87.2%)

Any-AF
(n=89, 12.8%) P value

In-hospital death, n (%) 34 (4.9) 24 (4.0) 10 (11.2) 0.009
CHF, n (%) 136 (19.6) 105 (17.4) 31 (34.8) <0.001

Cardiogenic shock, n (%) 39 (5.6) 28 (4.6) 11 (12.4) 0.008
VT/VF, n (%) 31 (4.5) 22 (3.6) 9 (10.1) 0.014
Stroke, n (%) 12 (1.7) 9 (1.5) 3 (3.4) 0.250

Hospitalization, days 17±9 17±7 20±15 <0.001

Table 4. In-hospital events

AF; atrial fibrillation, CHF; congestive heart failure, VT; ventricular tachycardia, VF; ventricular
fibrillation,



OR 95%CI P value
Any-AF 2.31 0.91-5.47 0.076

Age>65 years 1.85 0.80-4.66 0.156
LVEF<40 % 4.55 2.02-10.91 <0.001

Final TIMI flow grade 3 0.34 0.15-0.78 0.011

Table 5. Multivariate analysis (In-hospital death)

OR; odds ratio, 95%CI; 95% confidence interval, AF; atrial
fibrillation, LVEF; left ventricular ejection fraction,



Unadjusted HR 95%CI P value Adjusted HR* 95%CI P value
Any-AF 1.93 1.19-3.00 0.009 1.15 0.67-1.88 0.588

AF at admission 1.96 0.92-3.69 0.078 1.05 0.45-2.13 0.901
AF during hospitalization 1.91 1.04-3.24 0.038 1.22 0.64-2.17 0.530

Table 6. Hazard ratio of atrial fibrillation for long-term mortality

* Adjusted for age>65years, male gender, LVEF<40%, eGFR<60ml/min/1.73m2, Anterior MI, Perk
CPK >3000IU/L, Heart rate at admission >100/min., Final TIMI flow grade 3
 HR; hazard ratio, 95%CI; 95% confidence interval, AF; atrial fibrillation,



HR 95%CI P value
Any-AF 1.15 0.67-1.88 0.588

Age>65 years 3.20 1.97-5.41 <0.001
Male 0.62 0.37-1.01 0.055

LVEF<40 % 1.76 1.14-2.72 0.012
eGFR<60 ml/min/1.73㎡ 3.76 2.32-6.41 <0.001

Anterior MI 1.18 0.48-1.80 0.437
Peak CPK >3000IU/L 1.02 0.66-1.56 0.934

Heart rate at admission >100/min. 1.85 1.10-2.99 0.021
Final TIMI flow grade 3 0.62 0.39-0.99 0.046

Table 7. Cox proportional hazards model for long-term mortality

HR; hazard ratio, 95%CI; 95% confidence interval, AF; atrial fibrillation, LVEF;
left ventricular ejection fraction, eGFR; estimate glomerular filtration rate, MI;
myocardial infarction, CPK; creatin phosphokinase,
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