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Background: Cardiovascular diseases, including acute myocardial infarction (AMI), are leading causes of death
among the Japanese, who have the longest life expectancy in the world. Over the past 50 years in Japan, the per-
centage of elderly individuals has increased 4-fold, from 5.7% in 1960 to 23.1% in 2010. To explore medical prac-
tices and emergency care for AMI in this aging society, the Japan Acute Myocardial Infarction Registry (JAMIR)
was established as a nationwide real-world database.
Methods: JAMIR conducted retrospective analysis of 20,462 AMI patients (mean age, 68.8 ± 13.3 years; 15,281
men [74.7%]) hospitalized between January 2011 and December 2013.
Results: The rates of ambulance use and emergency PCI were 78.9% and 87.9%, respectively. Themedian door-to-
balloon time was 80 min (interquartile range, 53–143 min). Overall in-hospital mortality was 8.3%, including
6.6% due to cardiac death. JAMIR included 4837 patients aged ≥80 years (23.6%). In this age group, patients
who underwent PCI (79.9%) had significantly lower in-hospital mortality than those who did not (11.1% vs.
36.9%, P b 0.001).
Conclusions: The large JAMIR database,with 24% of AMI patients aged ≥80 years, could provide useful information
about medical care in an aging society. The reasonable in-hospital outcomes observed may justify consideration
of PCI for patients with AMI aged ≥80 years.

© 2018 Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Japan is a society that leads the world in terms of population aging.
The proportion of the population aged ≥65 years is estimated to in-
creased to nearly 30% in 2025 and 40% in 2060 (http://www8.cao.go.
gy, Yokohama City University
232-0024, Japan.
iovascular Medicine, National
ita, Osaka 565-8565, Japan.
, (K. Kimura),

en access article under the CC BY-NC
jp/kourei/whitepaper/w-2016/html/zenbun/s1_1_5.html). According
to the Ministry of Health, Labour and Welfare of Japan, life expectancy
at birth in 2016 was approximately 80.8 years for men and 87.1 years
for women (http://www.mhlw.go.jp/english/database/db-hw/lifetb16/
dl/lifetb16-01.pdf). Cardiovascular diseases, including acute myocardial
infarction (AMI), are leading causes of deaths in Japan (http://www.
mhlw.go.jp/toukei/youran/aramashi/shibou.pdf). A nationwide data-
base is therefore required to better prevent the onset and progression
of AMI. Comprehensive information from Japan, with its rapidly aging
population, will be crucial for developing future perspectives in other
countries.

The Japan Acute Myocardial Infarction Registry (JAMIR) was
established by integrating 10 regional registries. The present study
-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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analyzing the nationwide database was designed to explore medical
practices and emergency care for AMI in the aging Japanese society.

2. Methods

2.1. The JAMIR study

Clinical data were collected from 10 representative regional AMI
registry groups or institutions in Japan (Supplementary Fig. 1) (Supple-
mentary Table) and analyzed retrospectively. Initially, 20,596 consecu-
tive patients with spontaneous, acute universal classification type 1
myocardial infarction (MI) as proposed by the Joint European Society
of Cardiology/American Heart Association/World Heart Federation
Task Force [1] who were hospitalized within 24 h from onset between
January 2011 and December 2013 were included. Criteria for AMI
from the WHO MONICA Project (Monitoring of Trends and Determi-
nants in Cardiovascular Disease) were also used when troponin levels
were difficult to assess [2]. JAMIR did not include patients with AMI as-
sociated with percutaneous coronary intervention (PCI) or coronary ar-
tery bypass grafting (CABG) (universal classification type 2) [1].

ST-segment elevation MI (STEMI) was diagnosed when ST elevation
≥1 mmwas seen in at least two contiguous leads at any location on the
index or qualifying electrocardiogram, when new left bundle branch
block was presumed, or when new Q waves were observed. In the ab-
sence of ST-segment elevation, patients meeting the diagnostic criteria
for MI were considered to have non-STEMI (NSTEMI).

Risk factors for cardiovascular disease were defined as hypertension
(N140/90 mm Hg or use of antihypertensive medications), diabetes
mellitus (fasting plasma glucose level of ≥126 mg/dL, 2-hour value of
≥200 mg/dL in a 75-g oral glucose tolerance test, casual plasma glucose
level of ≥200mg/dL, hemoglobin A1c ≥ 6.5%, or use ofmedications for di-
abetes mellitus), dyslipidemia (high-density lipoprotein cholesterol
b40 mg/dL, low-density lipoprotein cholesterol ≥140 mg/dL, or use of
lipid-lowering medications) [3], and current smoking (smoking within
the preceding year). Emergency coronary angiography (CAG) and PCI
were defined as procedures performed within 24 h from AMI onset. In
the JAMIR study, the decision for reperfusion was made by the individ-
ual cardiologist in charge. Major outcomes in the present studywere in-
hospitalmortality and cardiacmortality. The studywas conducted in ac-
cordancewith the tenets of the Declaration of Helsinki. The institutional
review boards of all participating centers approved the present study.

2.2. Data analysis

Characteristic of patients and clinical variables were summarized as
means with standard deviations. Categorical variables were expressed
as numbers and percentages. Non-normally distributed continuous var-
iables were expressed as medians (interquartile range). Continuous
variables were compared using the t-test or Mann-Whitney U test, as
appropriate. Categorical variables were analyzed using the chi-squared
test. Logistic regression models were used to evaluate clinical variables
that were significantly associated with in-hospital mortality. In addi-
tion, logistic regressionwas used to evaluate associationswith adjusting
for emergency PCI status and clinical variables. Statistical significance
was defined as P b 0.05. All analyses were performed using the SAS soft-
ware package version 9.4 (SAS Institute, Cary, NC, USA).

3. Results

3.1. Patient characteristics and outcomes

Of the 20,596 consecutive AMI patients, 134 patients aged b20 years
were excluded. Ultimately, 20,462 patients (15,281 men and 5181
women) with a mean age of 68.8 ± 13.3 years were included. The age
distribution of the study patients was as follows: b60 years, 4935
(24.1%); 60–69 years, 5169 (25.3%); 70–70 years, 5521 (27.0%);
80–89 years, 4074 (19.9%); and N90 years, 763 (3.7%). Table 1 summa-
rizes the characteristics of the study patients. STEMI was diagnosed in
79.7% of patients. The rate of ambulance use was 78.9%. Importantly,
87.9% of patients underwent PCI, of whom 91.6% had a final TIMI
grade of 3. PCI was inversely associated with high age (no PCI, 73.3 ±
14.0 vs. PCI, 67.8 ± 13.0 years; P b 0.0001), female sex (no PCI, 35.4%
vs. PCI, 23.3%; P b 0.0001), Killip class ≥2 (no PCI, 47.6% vs. PCI, 25.0%;
P b 0.0001) and culprit lesion in the left main trunk (LMT) (no PCI,
10.7% vs. PCI, 2.4%; P b 0.0001).

In-hospital and cardiac death occurred in 8.3% and 6.6% of patients,
respectively. Themedian door-to-balloon timewas 81min (interquartile
range, 53–143 min). In-hospital mortality was associated with door-to-
balloon time quartiles (0–52 min, 4.5%; 53–80 min, 5.1%; 81–142 min,
6.6%; 143–1440 min, 6.0%; P for trend = 0.003). In addition, in-
hospital mortality by Killip class was as follows: Killip 1 (2.3%), Killip 2
(8.6%), Killip 3 (18.0%), and Killip 4 (41.9%), with P for trend b0.0001.
A higher prevalence of Killip class ≥2 was observed with increasing age
(b60 years, 17.2%; 60–69 years, 23.4%; 70–79 years, 29.9%; 80 years,
40.5%; ≥90 years, 53.8%; P for trend b0.001) (Supplementary Fig. 2).

3.2. Sex differences and daily, weekly, and monthly variation in AMI

Fig. 1 shows the age distribution of study participants by gender.
Women had a significantly higher mean age than men (76.0 ± 11.6
vs. 66.3 ± 12.9 years; P b 0.0001). Among men, the most common age
group was 60–69 years, compared with 80–89 years in women. By
gender, there were significant differences in the prevalence of STEMI
(women, 77.7% vs. men, 80.3%; P = 0.0004), Killip class ≥2 (women,
35.3% vs. men, 25.8%; P b 0.0001) and hypertension (women, 68.9%
vs. men, 61.7%; P b 0.0001) (Table 1). Emergency CAG (women, 83.9%
vs. men, 91.6%; P b 0.0001) and primary PCI (women, 82.7% vs. men,
89.6%; P b 0.0001) were less commonly performed in women.
Door-to-balloon time (women, 85 [55–150] vs. men, 80 [51–139] mi-
nutes; P = 0.001) and onset-to-balloon time (women, 237 [150–460]
vs. men, 225 [138–408] minutes; P b 0.001) were significantly
longer in women. In-hospital mortality (women, 12.4% vs. men;
6.9%; P b 0.0001) and cardiac mortality (women, 10.4% vs. men, 5.2%;
P b 0.0001) were significantly higher in women.

A circadian variation was observed among all AMI patients, with a
peak at 8 AM (6.0%) and a trough at 1 AM (2.9%) (Supplementary
Fig. 3A). The difference between peak and trough was significant
(P b 0.001). However, a circadian variation with a morning surge
was similarly observed in both sexes (Supplementary Fig. 4A left, P =
0.615) and patients aged b65 versus ≥65 years (Supplementary Fig. 4A
right, P = 0.871). Regarding day of the week, AMI occurred most fre-
quently on Mondays (15.3%) and least frequently on Sundays (13.4%)
(Supplementary Fig. 3B), with a significant difference between these
two days (P b 0.001). Patients aged b65 years seemed to have a higher
incidence of AMI on Mondays compared to those aged ≥65 years
(Supplementary Fig. 4B right, P=0.076). However, there was no statis-
tically significant difference by sex (Supplementary Fig. 4B left, P =
0.915). We also examined the seasonal variation in AMI. January
(9.8%) was the most common month and September (7.3%) was the
least common month (Supplementary Fig. 3C, P b 0.001) but this rela-
tionship was not significantly different by sex (Supplementary Fig. 4C
left, P = 0.783) and age b 65 versus ≥65 years (Supplementary Fig. 4C
right, P = 0.114).

3.3. AMI patients aged ≥80 years

In the JAMIR study, 23.6% of patients were aged ≥80 years (n =
4837 [2543 men and 2294 women]). Therefore, we performed
subanalyses focusing on this age cut-off, comparing patients aged ≥80
and b 80 years (n = 15,625 [12,738 men and 2887 women])
(Table 1). Patients aged ≥80 years included a significantly lower propor-
tion of males and patients with STEMI, and a higher proportion of



Table 1
Characteristics of the study patients.

Overall
(n = 20,462)

Men
(n = 15,281)

Women
(n = 5181)

P Age b 80 years
(n = 15,625)

Age ≥ 80 years
(n = 4837)

P

Age, y 68.8 ± 13.3 66.3 ± 12.9 76.0 ± 11.6 b0.0001 63.7 ± 10.8 85.2 ± 4.3 b0.001
Men, % 74.7 100.0 0.0 – 81.5 52.6 b0.001
STEMI, % 79.7 80.3 77.7 0.0004 80.7 76.3 b0.001
Killip classification, % b0.0001 b0.001

1 71.8 74.2 64.7 76.2 57.5
2 11.8 10.8 14.8 10.1 17.3
3 6.3 5.4 8.9 4.7 11.6
4 10.1 9.6 11.6 9.0 13.6

Coronary risk factors, %
Hypertension 63.6 61.7 68.9 b0.0001 61.4 70.4 b0.001
Diabetes mellitus 32.8 33.0 32.2 0.299 34.0 28.9 b0.001
Dyslipidemia 46.2 46.7 44.5 0.010 49.9 34.8 b0.001
Active smoking 34.5 42.1 11.9 b0.0001 40.7 14.3 b0.001

Transportation, % 0.046
Ambulance 78.9 78.6 79.7 78.3 80.8 0.043
Self 18.3 18.7 17.2 19.1 15.8
In-hospital onset 2.8 2.7 3.1 2.6 3.4

Emergency CAG, % 89.6 91.6 83.9 b0.0001 92.9 79.0 b0.001
Anterior MI, % 47.6 47.8 47.2 0.495 48.1 45.8 0.010
LMT culprit lesion, % 3.0 3.2 2.4 0.020 2.9 3.4 0.186
Primary PCI, % 87.9 89.6 82.7 b0.0001 90.3 79.9 b0.001
Door-to-balloon time, min 80 (52–142) 80 (51–139) 85 (55–150) 0.001 79 (51–138) 87 (55–159) b0.001
Onset-to-balloon time, min 230 (141–420) 225 (138–408) 237 (150–460) b0.001 220 (138–398) 250 (162–488) b0.001
Final TIMI flow, % 0.279 0.002

0 2.1 2.1 1.9 2.0 2.5
1 1.1 1.1 1.4 1.1 1.4
2 5.2 5.1 5.6 4.9 6.4
3 91.6 91.7 91.1 92.0 89.8

In-hospital mortality, % 8.3 6.9 12.4 b0.0001 5.5 17.4 b0.001
Cardiac death 6.6 5.2 10.4 b0.0001 4.2 14.1 b0.001

CAG, coronary angiography; LMT, left main trunk; MI, myocardial infarction; PCI, percutaneous coronary intervention; STEMI, ST-elevation myocardial infarction.
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patients with advanced Killip class. The rate of ambulance use was
higher, door-to-balloon and onset-to-balloon times were longer, and
PCI and successful recanalization (TIMI grade 3) rates were lower in pa-
tients aged ≥80 years. These factors might have contributed to higher
in-hospital mortality (≥80 years, 17.4% vs. b80 years, 5.5%; P b 0.001)
and cardiac mortality (≥80 years, 14.1% vs. b80 years, 4.2%; P b 0.001)
among patients aged ≥80 years. Importantly, in patients aged
≥80 years, in-hospital mortality was 3-fold higher among those who
did not undergo emergency PCI (36.9%) compared to those who
underwent PCI (11.1%, P b 0.001). Although age was comparable be-
tween patients with STEMI and those with NSTEMI (STEMI; 85.1 ±
4.2 vs NSTEMI; 85.2 ± 4.2 years, P = 0.282) in patients aged
0
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Fig. 1.Distribution of age amongmale (blue) and female (red) acutemyocardial infarction
patients In the JAMIR study, 23.6% of patients were aged ≥80 years (n= 4837 [2543 men
and 2294women]). JAMIR, Japan AcuteMyocardial infarction Registry. (For interpretation
of the references to colour in this figure legend, the reader is referred to theweb version of
this article.)
≥80 years, the rate of emergent PCI was higher in STEMI patients than
that in NSTEMI patients (STEMI; 86.6 vs NSTEMI; 71.8%, P b 0.0001).
Table 2 shows the results of a multivariate analysis of in-hospital
mortality in patients aged ≥80 years; STEMI, advanced Killip class,
dyslipidemia, anterior wall MI, and not undergoing PCI were indepen-
dent predictors of in-hospital mortality.

We then compared patients in their 80s (n=4074) with patients in
their 90s (n = 763). The proportion who underwent emergency PCI
was lower (90s, 62.4% vs. 80s, 82.9%; P b 0.001) (Fig. 2A left) and in-
hospital mortality was higher (90s, 31.2% vs. 80s, 14.8%; P b 0.001)
among patients in their 90s (Fig. 2A right). Fig. 2B shows in-hospital
mortality in these two age groups by PCI status. Among patients who
Table 2
Factors associated with in-hospital mortality in patients aged ≥80 years.

Unadjusted Adjusted

OR 95% CI P OR 95% CI P

Male sex 0.77 0.66–0.89 0.0005 1.23 0.91–1.66 0.18
STEMI 1.51 1.20–1.91 0.0004 1.81 1.20–2.72 0.005
Killip classification

1 1.00 1.00
2–4 6.83 5.59–8.34 b0.0001 4.99 3.63–6.85 b0.0001

Coronary risk factors
Hypertension 0.99 0.83–1.18 0.91 1.08 0.78–1.50 0.65
Diabetes mellitus 1.01 0.85–1.21 0.89 1.03 0.75–1.42 0.84
Dyslipidemia 0.56 0.47–0.67 b0.0001 0.52 0.37–0.74 0.0002
Active smoking 0.75 0.58–0.97 0.026 0.94 0.60–1.47 0.78

Transportation
Ambulance 1.60 1.26–2.04 0.0001 1.73 1.00–3.01 0.052
Self 1.00 1.00
In-hospital onset 1.65 1.04–2.63 0.033 2.17 0.92–5.07 0.075

Anterior MI 1.71 1.43–2.06 b0.0001 1.68 1.25–2.26 0.0006
No emergency PCI 4.71 3.96–5.60 b0.0001 2.49 1.62–3.82 b0.0001

MI, myocardial infarction; PCI, percutaneous coronary intervention; STEMI, ST-elevation
myocardial infarction.
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underwent PCI, in-hospital mortality occurred in 10.2% of patients in
their 80s and 17.9% in patients in their 90s, which was significantly
lower than in those who did not undergo PCI (33.3% in 80s, P b 0.001;
46.3% in 90s, P b 0.001). Logistic regression analysis in patients
aged ≥80 years revealed that emergency PCI was performed signifi-
cantly more often in patients with STEMI (OR, 2.24; 95% CI, 1.62–3.10;
P b 0.0001) but was less often performed in patients with Killip class
≥2 disease (OR, 0.50; 95% CI, 0.37–0.68: P b 0.0001). Patients in the
90s might be less likely to undergo emergency PCI (OR, 0.69; 95%
CI, 0.44–1.08; P = 0.103).

4. Discussion

The nationwide real-world JAMIR database with 20,462 AMI pa-
tients demonstrated that in-hospital mortality and cardiac mortality
were 8.3% and 6.6%, respectively, with a high rate of ambulance use
and emergency PCI. JAMIR data were characterized by the advanced
age of the study population (24% of patients were aged ≥80 years).
Reasonable in-hospital outcomes may justify consideration of PCI for
patients of extremely advanced age with AMI.

4.1. Comparison of JAMIR and nationwide claims-based data

JAMIR is the largest registry consisting of 20,462 Japanese patientswith
AMI with a mean age of 68.8 ± 13.3 years (men, 66.3 ± 12.9 years;
women, 76.0 ± 11.6 years) and overall in-hospital mortality of 8.3%. The
Japanese Registry of All Cardiac and Vascular Diseases (JROAD)-DPC,
using data from the Japanese Diagnosis Procedure Combination / Per
Diem Payment System (DPC/PDPS), recently provided nationwide data
from hospitalization records between April 1, 2012 and March 31, 2013.
It has 35,824 patients with AMI [4]. The mean age of the male (n =
25,788, 72.0%) and female (n = 10,036, 28.0%) AMI patients was 67 ±
13and77±13years, respectively. Overall in-hospitalmortality inpatients
withAMIwas 14.5%. ByKillip class, in-hospitalmortalitywas 1.7% for Killip
1, 4.0% for Killip 2, 13.5% for Killip 3, and 47.5% for Killip 4. Important char-
acteristics such as age, sex, and in-hospitalmortality by Killip classification
were similar between JAMIR and JROAD-DPC data. These validated find-
ings indicate that the present nationwide JAMIR studymay reflect the sta-
tus of current AMI patients in Japan.

JAMIR additionally provided detailed data about medical practices
and emergency care including ambulance use, direct PCI, and door-to-
balloon time. Despite the high prevalence of STEMI among patients
with advanced Killip class (28.2% of patients had ≥ class 2 disease), rel-
atively low in-hospital mortality was associated with high performance
of emergency care. Rates of ambulance use and emergency PCI were
high, 78.9% and 87.9%, respectively, and the median door-to-balloon
time was 80 min.

The present study confirmed that AMI onset was more common in
themorning, onMondays, and in thewinter.Many studies have demon-
strated that the onset of AMI had a distinct pattern, with a peak inci-
dence in the morning within the first few hours after awakening
[5–8]. The early morning–awakening peak for AMI is related to circadian
differences in endogenous levels of circulating catecholamines and other
stress hormones and hypercoagulability during the early morning [7, 8].
Regarding the day of the week, a Monday predominance was observed
for AMI [9]. Several potential triggering factors such as occupational
stress, higher blood pressure, and unfavorable biochemical status have
been proposed [9–11]. This study and past studies have shown a peak in-
cidence of AMI during the winter and the lowest incidence during the
summer. Social events, emotional reactions, physical activity, and low
temperature during thewinter could alter blood pressure, prothrombotic
state, and myocardial oxygen supply, leading to increased ventricular
wall stress and reduced coronary blood flow [12–15].

4.2. Comparison of clinical characteristics among JAMIR and other registries

A large-scale, multi-center, nationwide JAMIR registry could allow
for characterizing Japanese patients with AMI and medical practices
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and comparing them to those in other countries. Recently, representa-
tive nationwide registries of AMI include theKoreaAcuteMyocardial In-
farction Registry-National Institute of Health (KAMIR-NIH) [16] and the
SwedishWeb-System for Enhancement and Development of Evidence-
Based Care in Heart Disease Evaluated According to Recommended
Therapies (SWEDEHEART) [17]. The KAMIR-NIH registry included
13,624 patients (mean age, 64.1 years; male, 73.5%) enrolled between
2011 and 2015 from 20 centers. The PCI rate and in-hospital mortality
were 87.4% and 3.9%, respectively. A disparity in in-hospital mortality
may be related in part with the presentation and severity of AMI
(STEMI, 48.2%; Killip class ≥2, 21.7%), although further studies are
needed. The SWEDEHEART registry described temporal changes in
treatment and outcomes from 1995 to 2014 in consecutive 105,674
patients with STEMI hospitalized at 72 hospitals. In particular, among
the approximately 20,000 STEMI patients (median age, 69 [60–79]
years; male, 68.4%) enrolled between 2011 and 2014, the PCI rate was
over 75%. Despite relatively low in-hospital mortality (7.8–7.9% during
2011–2014 in the SWEDEHEART registry), themedian time from symp-
tom onset to primary PCI was 190min. Taken together with themedian
onset-to-balloon time of 230 min in JAMIR, efforts to minimize onset-
to-balloon time are recommended to improve clinical outcome in
patients with STEMI.

Gender-related disparities continue to exist and AMI mortality in
women remains substantial. KAMIR investigators previously demon-
strated that cardiac death after AMI was more frequently observed in
women than men, possibly because acute cardiac procedures were
less commonly performed inwomen,whoare older at AMI presentation
[18]. Recently, the SWEEDHEART registry demonstrated that excess
mortality among women was reduced after adjusting for the use of
guideline-indicated treatments for AMI such revascularization therapies
and medications [19]. The present JAMIR study demonstrated that in-
hospital mortality and cardiac mortality were significantly higher in
women, whichmight be associated with older age and fewer PCI proce-
dures performed in women. Further prospective studies are needed to
clarify whether an early invasive strategy could benefit patients,
especially women, with AMI.

4.3. Impact of coronary intervention for patients aged ≥80 years

Although current guidelines recommend early coronary revascular-
ization with PCI in patients with AMI, there has been very limited infor-
mation of its use in patients aged ≥80 years, in particular those aged
≥90 years. One of the unique features of JAMIR was the advanced age
of the study population, with a substantial proportion of patients
being ≥80 years (n = 4837, 24%). This age group had a PCI rate of
79.9% (80s, 82.9% and 90s, 62.4%) and in-hospital mortality of 17.4%
(80s, 14.8% and 90s, 31.2%). In the KAMIR registry (n = 14,885,
2005–2007), 2415 AMI patients (16%) were aged ≥80 years. The PCI
rate was 71.7% in patients in their 80s and 57.2% in patients in their
90s (overall, 70.1%) and in-hospital mortality was 11.4% in patients in
their 80s and 15.7% in patients in their 90s [20]. Lower in-hospital mor-
tality despite a lower PCI rate in KAMIR compared to JAMIRmight be re-
lated in part to AMI presentation and severity. In the London Heart
Attack Group Cohort (n = 10,249, all treated with PCI, 2005–2011),
1051 STEMI patients (10.3%) were ≥ 80 years and had in-hospital mor-
tality of 7.7% (2.2% in patients aged b80 years treated with PCI) [21].

In this JAMIR study, in addition to STEMI, advanced Killip class, and
anterior wall MI, non-emergency PCI was an independent factor for
in-hospital mortality in patients aged ≥80 years. Considering the results
of our multivariate analysis, AMI patients aged ≥80 years with compli-
cated conditions may benefit from emergency PCI. Recently, the After
Eighty study, a randomized, controlled multicenter trial, revealed that
an invasive strategy such as PCI was superior to a conservative strategy
in patients aged ≥80 years with NSTEMI or unstable angina. However,
the efficacy of an invasive strategy may be attenuated in patients
aged over approximately 90 years [22]. Advances in PCI technology
(e.g., new generation DES) and techniques (e.g., the transradial ap-
proach) and pharmacotherapy (e.g., tailored antithrombotic therapy)
over the past decade have led to better outcomes and a lower risk of
complications [23].

Our study has some limitations. As a retrospective observational
study, residual confounding or selection bias cannot be completely ex-
cluded as an alternative explanation of our findings. The database
merged several registries and intertrial variability in care may have in-
fluenced results in the present pooled patient population. Our study
findings only apply to AMI patients with onset-to-door time ≤ 24 h. Sev-
eral agents such as P2Y12 inhibitors are critical not only for the im-
provement of prognosis in AMI patients but also for the safety
including bleeing in particular in advanced age population. However,
the data of these agents aswell as dislipidemic statuswere not included
in this study and therefore further study is needed.

5. Conclusions

The large-scale JAMIR database of patients with AMI could provide
useful information about medical care in the aging society of Japan. In
this registry characterized by the advanced age of the study population,
with one-quarter of AMI patients aged ≥80 years, reasonable in-hospital
outcomesmay justify consideration of PCI for very elderly patients with
AMI.

Supplementary data to this article can be found online at https://doi.
org/10.1016/j.ijcha.2018.06.003.
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Appendix A. JAMIR Investigators

Sapporo ACS Network: Takashi Takenaka (Hokkaido Medical
Center), Daisuke Hotta (Hokkaido Cardiovascular Hospital); Iwate ACS
Registry: Tomonori Itoh (IwateMedical University School of Medicine);
Yamagata AMI Registry: Tetsu Watanabe (Yamagata University School
of Medicine); Miyagi AMI Registry Study: Kiyotaka Hao (Tohoku Uni-
versity); Jichi Medical University: Kazuomi Kario; Tokyo CCU Network:
Takeshi Yamamoto (Nippon Medical School Hospital); Naoki Sato
(Nippon Medical School Musashi-Kosugi Hospital); Atsuo Namiki
(Kanto Rosai Hospital); Hiroshi Suzuki (Showa University Fujigaoka
Hospital); Makoto Suzuki (Sakakibara Heart Institute); Yokohama
Cardiovascular Workshop: Masami Kosuge (Yokohama City University
Medical Center); Mie ACS Registry Masaaki Ito (Mie University);
Takashi Tanigawa (Matsusaka Chuo Hospital); NCVC AMI Registry:
Yasuhide Asaumi (National Cerebral and Cardiovascualr Center);
Kumamoto Acute Coronary Events Study: Kenichi Tsujita (Kumamoto
University); JAMIR data center: Yoshihiro Miyamaoto (National
Cerebral and Cardiovascualr Center).
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