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regional situations. Therefore, the natural course should be de-
termined in each region and compared. The second issue aris-
es from the variety of AF comorbidities. Because AF is not a 
stand-alone disease, its prognosis should be affected by the 
prognosis of the AF comorbidities in each patient. Therefore, 
questions regarding the mortality and morbidity rates of AF 
are not simple to answer, but should be discussed with strati-
fication by clinical manifestations or/and comorbidities.

Unfortunately, we do not yet fully understand the natural 
course or the mortality and morbidity rates of Japanese AF pa-
tients, and stratified data are scarce. In this review, these im-
portant issues are discussed with reference to currently avail-
able data. The discussion is based on the assumed clinical 
courses of AF (Figure).

Mortality Rates of Japanese AF Patients
When my colleagues and I planned the multicenter clinical 
trial regarding AF therapy (J-RHYTHM study) in 2003,2 our 
largest challenge was, surprisingly, to estimate the basic mor-
tality rate of Japanese AF patients, as previous Japanese stud-
ies had focused primarily on ECG findings and not on mortal-
ity. This observation was in contrast to the situation in foreign 
countries, where many reports, such as the Framingham study,3 
have provided data regarding the mortality rates of AF patients. 
However, since 2005, several reports have started to address 
this important issue in Japan.4–6

The first of these studies was NIPPON DATA 80,4 in which 

trial fibrillation (AF) is the most common arrhythmia 
among the developed countries, and its prevalence 
nearly doubles with each decade of life, increasing by 

as much as 25% on a lifetime basis.1 As the population ages, 
the number of AF patients is predicted to increase. This depen-
dence of AF prevalence on age also indicates another impor-
tant issue. Aged people frequently have common diseases such 
as hypertension, diabetes mellitus, and other cardiovascular 
diseases. AF generally does not stand alone, but frequently co-
exists with other cardiovascular diseases. Thus, AF is becom-
ing an epidemiologically important individual syndrome rath-
er than simply one of the arrhythmias.

In principle, when we treat or manage diseases, we should 
understand their natural course and the associated mortality 
and morbidity rates, as the aim of therapy is to improve the 
natural prognosis. Without this information, the effects of any 
new AF therapy cannot be compared with the present standard 
management and thus cannot be supported. The knowledge of 
the recent natural course is, therefore, the appropriate stand-
point from which to determine any medical and surgical inter-
ventions.

This simple point of view raises 2 important issues regard-
ing the treatment of AF syndrome in Japan. The first is racial 
differences. The mortality and morbidity rates do not signifi-
cantly differ between countries for most stand-alone diseases. 
However, these rates could be affected by several intrinsic and 
environmental conditions in the case of syndromes, as the 
prevalence or treatment of comorbidities could be affected by 
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Atrial fibrillation (AF) is becoming an epidemiologically important syndrome among the developed countries. Although 
racial differences exist with regard to AF prevalence, it remains unclear whether the AF mortality and morbidity rates 
exhibit racial differences. Medical treatment and management of AF is aimed at improving the clinical course of AF 
patients who reside in a particular region; therefore, the AF mortality and morbidity rates should be assessed from 
both global and local viewpoints. AF is a progressive disease that might be first detected as paroxysmal, persistent, 
or permanent. The associations between AF progression and AF-related cardiovascular morbidities and those be-
tween the cardiovascular morbidity and mortality rates of AF are important matters of discussion, as they reflect the 
rationale of AF therapy. At present, AF patients have a wide variety of backgrounds, and these analyses would re-
quire stratification by risks, which would not be free from racial differences. In this review, the mortality and morbid-
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Japanese AF patients. To my knowledge, 2 reports from a sin-
gle institution have tried to address this issue.13,14 In the first 
report,13 the investigators followed AF patients without struc-
tural heart diseases and found that HF admission occurred at 
a rate of approximately 2%/year. In the second report from the 
Shinken Database,14 they followed AF patients with and with-
out structural heart diseases and observed that HF admission 
occurred concentrically within 1 year after AF diagnosis 
(≈4%) and steadily thereafter at a rate of approximately 1%/
year. These rates were quite low compared with those in West-
ern countries.

In this respect, however, stratification would play an impor-
tant role in the rate of occurrence of HF admission. Koitabashi 
et al reported that HF admission was >8%/year in patients with 
AF and a history of HF.15 Additionally, the JCARE-CARD9 
study demonstrated that this rate was >10%/year in patients 
with AF and hospitalized HF. Although universal risk stratifi-
cation criteria based on the HF risks of AF remain unknown, 
the report from the Shinken Database developed a new risk 
scoring scale for HF events, the H2ARDD score (heart dis-
eases =2, anemia =1, renal dysfunction =1, diabetes =1, and di-
uretics =1; total: 0−6 points).14 In this scoring system, the rate 
of occurrence of HF in AF patients varied widely from 0.2% 
to 40% according to the patient’s background. This risk strati-
fication scheme might explain the high rate of HF events in the 
reports of Koitabashi et al15 and the JCARE-CARD study.9 

a random sample of 10,897 subjects throughout Japan was 
studied in a national survey. Although the number of AF pa-
tients in the study group was small (n=60), the observation 
period and the follow-up rate were satisfactory (19 years and 
91.4%, respectively). The study reported (1) that the age-ad-
justed relative risk of death attributable to AF was 1.87, and 
(2) that the overall mortality rate was approximately 1%/year 
in the total AF patient cohort. The second study was the J-
TRACE study,5 which was a nationwide prospective cohort 
study of stable outpatients with myocardial infarction, stroke, 
and/or AF. The AF patient cohort (n=2,056) showed a total 
mortality rate of approximately 1.8%/year. The last study was 
the Shinken Database study,6 which prospectively evaluated a 
single hospital-based cohort in Tokyo. The study reported that 
the relative risk of AF-related mortality was 1.7 and that the 
total mortality rate of AF patients (n=1,942) was approximate-
ly 1%/year. It was striking that all 3 studies consistently re-
ported that the total mortality rates of AF patients were quite 
low relative to those reported in foreign countries. For exam-
ple, the recent Euro Heart Survey on AF7 reported a total mor-
tality rate of 5.3%/year, which was similar to that reported in 
the Framingham study3 and in the large AFFIRM clinical 
trial.8

Although it remains unknown why such a remarkable dif-
ference in AF mortality rates exists between Japan and West-
ern countries, the finding suggests that AF therapy in Japan 
should be based on our own database, regardless of whether 
the strategy differs from those used abroad. At the same time, 
it should be noted that Japanese data are still lacking in terms 
of quantity and quality, and 2 important problems should be 
solved before optimizing AF therapy from the viewpoint of 
the mortality of Japanese AF patients.

The first is the cause of death, because death is not neces-
sarily linked to AF itself or AF-related cardiovascular diseas-
es, particularly in aged patients. NIPPON DATA 804 reported 
that approximately 40% of the deaths were not of cardiovas-
cular origin. In the J-TRACE study,5 approximately 80% of 
the deaths were classified as “other” (not due to stroke, myo-
cardial infarction, or major bleeding). Additionally, in the 
Shinken Database,6 approximately 30% of the deaths were not 
cardiovascular in origin. The available information remains 
confusing. The second important issue is stratification. Age is 
a major determinant of AF mortality. Interestingly, patient mor-
tality was remarkably dependent on age in both the NIPPON 
DATA 804 and Shinken Database6 studies. These data, how-
ever, are limited in view of other comorbidities. A cohort study 
of heart failure (HF) patients in Japan (JCARE-CARD)9 re-
ported that the mortality rates of patients with AF and HF in-
creased up to approximately 10%, a remarkably high figure 
compared with that of the total AF patients. The information 
regarding the mortality of Japanese AF patients remains insuf-
ficient.

HF in Japanese AF Patients
It is well known that AF frequently coexists with HF and acts 
as a major cause of HF.10 Therefore, HF is an important mor-
bidity of AF, as well as stroke. The Framingham study re-
ported that HF events occur at a rate of approximately 3%/
year in AF patients.11 The randomized clinical trial of the 
ACTIVE-I study also reported a similar rate of HF admission 
among the enrolled AF patients with particular risks.12 Both 
studies indicated that prevention of HF is a necessary task to 
be accomplished in AF therapy.

Unfortunately, limited data are currently available from 

Figure.    The assumed natural course of atrial fibrillation (AF). 
When AF develops, it is later diagnosed as first-detected AF, 
which may be paroxysmal, persistent, or permanent. During 
progression from paroxysmal to permanent AF, stroke, heart 
failure, and other cardiovascular diseases can develop. These 
diseases or other AF-unrelated diseases may be the cause of 
death of AF patients.
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which includes more than 7,000 patients with and without 
anticoagulation. The registry data will help clarify the relation 
between risk stratification and stroke/bleeding rates, as well as 
between anticoagulation intensity and stroke/bleeding rates.

Progression From Paroxysmal to  
Persistent AF in Japanese AF Patients

Clinically, apart from mortality and morbidity, progression from 
paroxysmal to persistent AF is an important issue for patients 
and physicians. This process might cause severe symptoms 
just before AF perpetuation because of frequent paroxysmal 
attacks. It might also result in a drastic change in treatment 
strategy from rhythm control to rate control, which might trou-
ble physicians. Therefore, the AF progression rate is an impor-
tant issue for clinical practice from the viewpoint of quality of 
life. However, the rate of progression from paroxysmal to per-
sistent AF had not been clarified until recently.

In Japan, several studies have been published regarding this 
issue. A JALT-2 cohort study of 244 patients with paroxysmal 
AF demonstrated that it progressed to the persistent form at a 
rate of 8.4%/year.28 A single hospital-based study also dem-
onstrated that paroxysmal AF was converted to persistent AF 
at a rate of approximately 5.5%/year in their total patient co-
hort and at a rate >10% in patients with structural heart dis-
eases; the transition rate was affected by age, the existence of 
structural heart diseases, and left atrial dimensions.29 The re-
cent J-RHYTHM II study of 318 patients reported that the 
progression rate was approximately 10%/year in patients with 
hypertension and paroxysmal AF.30 The findings from these 
studies are nearly consistent in both the progression rate and 
its dependence on the patient’s background. Reports from West-
ern countries also show similar or slightly higher progression 
rates. The Euro Heart Survey on AF found that 15% of pa-
tients with paroxysmal AF progressed to persistent AF within 
1 year.7 The RecordAF study also demonstrated the same AF 
progression rate of 15%/year.31 In a study from the United 
Kingdom, paroxysmal AF progressed to persistent AF at a rate 
of 6.2%/year.32 A Canadian study reported a progression rate 
of 8.6% within 1 year.33 Taken together, these data demonstrate 
that the rate of progression from paroxysmal to persistent AF 
seems to exhibit no apparent racial differences.

The patients’ comorbidities in these studies, including those 
in Japan, were somewhat different, thus explaining the slight 
differences in the AF progression rates. To explain this diver-
sity, a scoring system has been developed to predict the pro-
gression rate.34 Using data from the Euro Heart Survey on AF, 
the investigators found that HF, age, previous transient isch-
emic attack or stroke, chronic obstructive pulmonary disease, 
and hypertension were risk factors for AF progression, and 
developed a new predictive scoring system (HATCH score).34 
Although risk stratification using the HATCH score should be 
validated in other cohorts of paroxysmal AF patients, it may 
aid in understanding individual diversity.

The progression from paroxysmal to persistent AF is impor-
tant in terms of quality of life, and it might be related to the 
morbidity of AF patients. The Euro Heart Survey on AF ob-
served that patients with AF progression had more frequent 
hospital admissions and more major adverse cardiovascular 
events.7 Another report noted that mortality rates tended to be 
worse in patients with AF progression.32 Therefore, the pro-
gression from paroxysmal to persistent AF might be related to 
the mortality and morbidity of paroxysmal AF patients, and 
thus could be an important clinical marker for predicting prog-
nosis. However, the temporal relationships between AF pro-

However, the data remain limited and this scoring system should 
be validated with other AF patient data sets. When this valida-
tion is completed, this stratification scheme might explain the 
difference in HF events between Japan and Western countries 
and provide a useful tool for developing strategies for prevent-
ing HF.

Stroke in Japanese AF Patients
It is also well known that AF carries an increased risk of throm-
boembolism.16 The risk ratio for stroke in AF patients ranges 
from 4 to 8 in Western countries, and can be stratified by the 
CHADS2 score and the recent CHA2DS2-VASc score.17–20 How-
ever, these data and stratification scores are based on accumu-
lated data obtained in Western countries.

In Japan, numerous investigators have been working on the 
theme of stroke in Japanese AF patients. In the literature, the 
first large epidemiological study of AF patients (n=2,457) was 
reported in 2000 from Hokkaido in a 13-hospital collaborative 
study.21 The study found that stroke occurred at a rate of ap-
proximately 3%/year in nonvalvular AF patients and that this 
rate was remarkably decreased by warfarin therapy but not 
antiplatelet therapy. In that era without the CHADS2 scoring 
system, the investigators also observed that age, history of 
stroke, and structural heart diseases were risk factors for stroke 
in their patients. Thereafter, more reports were published re-
garding the stroke rate in Japanese AF patients.22–25 Their pri-
mary limitation, however, was the small number of patients, 
which prohibited analysis of the stroke rates. According to the 
increased use of the risk scoring system and anticoagulation 
therapy, a large number of patients had to be analyzed under 
classification with many affecting factors. With a small num-
ber of patients, many studies reported a wide confidence inter-
val of stroke rates, with limited reliability. If all the data from 
these studies were pooled and analyzed, a more reliable stroke 
rate in Japanese AF patients might be obtained. My impres-
sion, however, is that the previously published stroke rate was 
similar to or slightly lower than that of Western countries. The 
slight difference might be explained by the differences be-
tween the studies in the patients’ comorbidities.

Recently, the J-TRACE study5 reported the stroke rate in 
Japanese AF patients (n=2,056). Under the conditions of 70% 
of the patients being treated with warfarin, this rate was re-
ported to be approximately 1.5%/year, similar to that reported 
under warfarin therapy in the first report from Hokkaido21 and 
those based on real-world clinical data in Western countries. 
In addition, the J-TRACE study5 demonstrated a clear and 
linear relationship between the CHADS2 score and the event 
rate (stroke, myocardial infarction, and death). Based on these 
reports, it would be plausible to estimate that the stroke rate of 
Japanese AF patients would not be so different from that of 
Western countries, although the intensity of anticoagulation 
for stroke prevention merits discussion about potential racial 
differences. The similarity of stroke rates in Japan and West-
ern countries is quite different from the situations of mortality 
and HF.

However, data regarding risk stratification in Japanese AF 
patients are limited. Although the J-TRACE study approached 
this issue, the number of patients would have to be greater 
when stratified by several risk scoring systems such as the 
CHA2DS2-VASc score. Moreover, at present, it would be dif-
ficult to obtain data from AF patients not on anticoagulation 
regimens. Further, no reliable data have been published on the 
HAS-BLED scoring system under anticoagulation in Japan. 
Recently, the J-RHYTHM registry26,27 has been completed, 
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gression and the mortality/morbidity rates remain unclear. In 
addition, the independent effect of other comorbidities of AF 
patients and the progression of each should be determined in 
the future.

Future Perspectives
In this review, several important AF-related issues have been 
discussed: mortality, HF, stroke, and AF progression in Japan. 
The prevalence of AF is known to exhibit significant racial 
differences.35 Similarly, the mortality rates and the risk of HF 
development in AF patients might have racial differences as 
discussed, although it appears that there are no significant ra-
cial differences in stroke and AF progression. Racial differ-
ences, if any, would be a risk factor affecting the management 
of AF therapy. Therefore, physicians in Japan have to con-
tinue the compilation of a large database of Japanese AF pa-
tients and to cooperate in assembling the database for each 
region and each registry study. This is the key to pursuing more 
effective AF therapy in Japan.

The treatment and management of AF has continuously pro-
gressed. Catheter ablation has been established as an effective 
therapy since the 2000 s,36 and several novel anticoagulants 
have been recently developed and used in clinical practice.37 
These new interventions will definitely affect the AF-related 
issues discussed here. However, we cannot be confident about 
this assertion, as sufficient data from Japanese AF patients 
have not been accumulated with regard to the relations be-
tween new therapeutic tools and AF mortality and morbidity 
rates. Once we know where we are, we can determine where 
we are going.

AF is a wide-spectrum syndrome in terms of age, lifestyle 
factors, and various comorbidities. Therefore, the simple phrase 
“mortality and morbidity rates of AF” will not make sense in 
the future. The necessary question to answer before discussing 
these rates will be, “What is the clinical background of the AF 
you mention?” Race will be a part of the clinical background. 
Risk stratification according to clinical background and/or clin-
ical biomarkers will provide a mandatory basis for discussing 
the mortality and morbidity rates of AF patients in the future. 
To determine the effectiveness of a particular AF treatment in 
a particular region, we should understand the racial differences 
in the important AF factors and discuss them while aligning 
the risks for the intended purpose of AF therapy.
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