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Acute Coronary Syndrome

Disparity of Performance Measure by Door-to-Balloon
Time Between a Rural and Urban Area for
Management of Patients With ST-Segment

Elevation Myocardial Infarction

— Insights From the Nationwide Japan Acute
Myocardial Infarction Registry —
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Tetsu Watanabe, MD, PhD; Morimasa Takayama, MD, PhD; Tetsuya Sumiyoshi, MD, PhD;
Kazuo Kimura, MD, PhD; Satoshi Yasuda, MD, PhD on behalf of the JAMIR Investigators

Background: Although a door-to-balloon (D2B) time <90 min is recognized as a key indicator of timely reperfusion for patients with
ST-segment elevation myocardial infarction (STEMI), it is unclear whether regional disparities in the prognostic value of D2B remain
in contemporary Japan.

Methods and Results: We retrospectively analyzed 17,167 STEMI patients (mean [+SD] age 68+13 years, 77.6% male) undergoing
primary percutaneous coronary intervention. With reference to the Japanese median population density of 1,147 people/km?, patients
were divided into 2 groups: rural (n=6,908) and urban (n=10,259). Compared with the urban group, median D2B time was longer (70 vs.
62min; P<0.001) and the rate of achieving a D2B time <90min was lower (70.7% vs. 75.4%; P<0.001) in the rural group. In-hospital mor-
tality was lower for patients with a D2B time <90 min than >90min, regardless of residential area, whereas multivariable analysis identified
prolonged D2B time as a predictor of in-hospital death only in the rural group (adjusted odds ratio 1.57; 95% confidence interval
1.18-2.09; P=0.002). Importantly, the rural-urban disparity in in-hospital mortality emerged most distinctively among patients with
Killip Class IV and a D2B time >90 min.

Conclusions: These data suggest that there is a substantial rural-urban gap in the prognostic significance of D2B time among
STEMI patients, especially those with cardiogenic shock and a prolonged D2B time.

Key Words: Cardiogenic shock; Door-to-balloon time; Killip classification; Rural-urban disparity; ST-segment elevation myocardial
infarction

STEMI recommended that D2B time should be reduced to

intervention (PPCI) is critical to reducing mortality
for patients with ST-segment elevation myocardial
infarction (STEMI).! Door-to-balloon (D2B) time is a key
indicator of early reperfusion and quality of care for
STEMI. Since the 2013 American College of Cardiology
Foundation/American Heart Association guidelines for

E arly reperfusion by primary percutaneous coronary

90min or less at PPCI-capable hospitals,2 D2B time
became the focus of quality improvement initiatives.3
Accordingly, nowadays, the achievement rate for D2B
time <90 min in the US has increased to >80%.4 The guide-
line-based management has contributed to standardizing
critical care for STEMI and narrowing the performance
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Figure 1.

Flowchart for selection of the study population. Patients with ST-elevation myocardial infarction (STEMI) were divided
into 2 groups (i.e., rural and urban) according to the Japanese median population density. AMI, acute myocardial infarction; D2B
time, door-to-balloon time; NSTEMI, non-ST-segment elevation myocardial infarction.

>1,147 persons/km?

Urban group

(n=10,259)

gap between rural and urban hospitals.

In Japan, a small island nation with a high-density popu-
lation, acute myocardial infarction (AMI) is a major cause
of mortality, just as in other developed nations.? In Japan,
there are 1,108 PPCI-capable hospitals (vs. 1,752 in the US).6
In terms of emergency care of AMI, patients in rural areas
are less likely to be transported directly to PPCI-capable
hospitals and miss undergoing timely PPCI as compared
with patients in urban areas.” Rural-urban differences in
in-hospital mortality from AMI exist not only in Japan, but
also in other countries.8 11 However, there few studies have
explored the disparity of D2B time and clinical outcomes
between rural and urban areas in a society with a declining
birthrate and aging population. Thus, in the present study,
we examined regional differences in D2B time and their
prognostic impact in a super-aged society by analyzing
data from a nationwide real-world registry study, namely
the Japan Acute Myocardial Infarction Registry (JAMIR).

Methods

JAMIR is a nationwide and large-scale registry consisting of
10 representative regional AMI registry groups in Japan, with
214 PPCI-capable hospitals were involved (Supplementary
Figure 1). A detailed protocol of JAMIR has been published
previously.!? The present study was conducted in accordance
with the ethical principles outlined in the Declaration of
Helsinki and was approved by the institutional review
board of each participating hospital. Written informed
consent was not required, because the present study was a
non-invasive observational study and anonymized per-
sonal information appropriately.

Study Subjects

The patient flow diagram is shown in Figure 1. Briefly, these
study subjects were derived from the JAMIR database, in
which 45,471 consecutive patients with AMI within 24 h of
onset were enrolled between January 2011 and December
2016. Of these patients, 31,605 were diagnosed with STEMI.
From there, patients without available D2B data (n=11,826)
and those who underwent PPCI >6h after hospital presen-
tation (n=2,612) were excluded. Finally, 17,167 STEMI
patients who were treated with PPCI within 24 h of symp-
tom onset and 6 h of admission were analyzed in the pres-
ent study. Compared with patients included in the analysis,
those who were excluded were more likely to be older and
female, and to have coronary risk factors, left main trunk
lesions as culprit vessels, higher Killip classes, and higher
in-hospital mortality (Supplementary Table).

The population density where patients resided was
determined in reference to the 2010 Population Census
conducted by the Statistics Bureau, Ministry of Internal
Affairs and Communications of Japan.!3 As in a previous
study,!® patients enrolled in the present study were divided
into 2 groups according to the median population density
of 1,147 people/km? into those residing in a rural area and
those residing in an urban area. By region, the rural group
consisted of 89 facilities, and the urban group consisted of
125 facilities.

Definitions and Clinical Outcomes

STEMI was diagnosed on the basis of ST-elevation >0.1 mV
in at least 2 contiguous leads, a new left bundle branch
block or new Q waves accompanied by chest pain, and/or
a rise in cardiac biomarkers.! Detailed definitions of risk
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Table 1. Patient Characteristics at Baseline
Overall

Age (years) 67+13
Male sex (%) 77.6
Hypertension (%) 65.4
Diabetes (%) 31.7
Dyslipidemia (%) 50.0
Smoking (%) 43.2
Ambulance transport (%) 88.5
02D time (min) 123 [60-280]
D2B time (min) 65 [44-93]
0O2B time (min) 202 [130-360]
Killip classification (%)

| 74.2

1= 16.1

I\ 9.7
Culprit vessel (%)

LAD 47.6

LCX 8.9

RCA 41.0

LMT 1.9

Rural group Urban group P value
68+13 67+13 0.002
78.2 77.2 0.15
68.4 61.6 <0.001
32.7 30.3 <0.001
52.7 46.6 <0.001
36.8 47.6 <0.001
89.1 88.1 0.055
150 [67-340] 110 [59-342] <0.001
70 [49-98] 62 [40-90] <0.001
232 [144-424] 185 [125-320] <0.001
0.014
72.7 74.9
17.2 15.5
10.1 9.6
46.6 48.3 0.036
8.8 9.1 0.52
4M.7 40.5 0.12
1.9 1.9 0.80

Data are given as the mean+SD, median [interquartile range], or %. D2B time, door-to-balloon time; LAD, left ante-
rior descending artery; LCX, left circumflex artery; LMT, left main trunk; O2B time, symptom onset-to-balloon time;
02D time, symptom onset-to-door time; RCA, right coronary artery.

factors for cardiovascular disease, including hypertension,
dyslipidemia, diabetes, and smoking, have been published
previously.’s PPCI was defined as procedures performed
within 24h after symptom onset, and the onset-to-door
(O2D) time was defined as the interval from the onset of
symptoms of ischemia to the arrival at PPCI-capable hos-
pitals. D2B time was defined as the time from arrival at a
PPClI-capable hospital to first balloon inflation or device
use, and the onset-to-balloon (O2B) time (total ischemic
time) was defined as the time from symptom onset to first
balloon inflation or device use. Cut-off values of 90 min for
delayed D2B time and 120 min for delayed O2D time were
selected with reference to guidelines for STEMI and other
previous reports.216-18 When assessing the severity of
STEMI at presentation, Killip classification was used, and
patients were divided into 3 groups as follows: (1) patients
with no evidence of heart failure (Killip Class I); (2) patients
with symptomatic heart failure (Killip Class I and III); and
(3) patients with cardiogenic shock (CS; Killip class IV).

The primary outcome in the present study was in-hospital
mortality.

Statistical Analysis

Continuous variables are presented as the mean+SD or
median with interquartile range (IQR), whereas categorical
variables are presented as percentages. Group comparisons
were performed using the Mann-Whitney U test for con-
tinuous variables and the Chi-squared test for categorical
variables. Multivariable analysis was used to clarify inde-
pendent predictors of D2B time >90min and in-hospital
mortality. Clinically relevant factors and variables that
differed significantly between rural and urban groups
(P<0.1) were selected as covariates for the multivariable
logistic regression model with the stepwise backward elim-
ination procedure. Trends in in-hospital mortality for 4
D2B time intervals (0-45, 46-90, 91-180, and 181-360 min)

were examined using the Cochran—Armitage trend test.
Two-sided P<0.05 was considered statistically significant.
All data analyses were performed using JMP version 16.0.0
(SAS Institute, Cary, NC, USA) and SPSS version 21
(IBM, Armonk, NY, USA).

Results

Clinical Characteristics of Study Subjects

The clinical characteristics of the study subjects according
to residential area are summarized in Table 1. Compared
with patients in urban areas, those in rural areas were
older, had a greater number of coronary risk factors (e.g.,
hypertension, dyslipidemia, and diabetes), and a higher
prevalence of symptomatic heart failure (Killip Class >II)
at presentation. In both groups, the rate of ambulance
transport usage was approximately 90%.

Time Delay in Reperfusion Therapy According to
Residential Area

The overall median D2B time was longer (70 vs. 62 min;
P<0.001) and the rate of achieving a D2B time <90 min was
lower (70.7% vs. 75.4%; P<0.001) in the rural than urban
group (Figure 2). In particular, notable regional differences
were found between rural and urban areas in the percent-
age of patients with a D2B time <30min (5.1% vs. 15.1%,
respectively; P<0.001). Furthermore, O2D time was pro-
longed in the rural compared with urban group ( 150 vs.
110min, respectively; P<0.001), contributing to the further
expansion of a regional difference in total ischemic time in
the rural group (232 vs. 185 min; P<0.001).

To explore factors associated with D2B time >90min,
univariable and multivariable logistic regression analyses
were performed by residential area; results are presented in
Table 2. In both rural and urban areas, ambulance trans-
port was related to achieving a D2B time <90 min, whereas
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Figure 2. Distribution of door-to-
balloon (D2B) time based on resi-
dential area. There was a significant
difference between the rural and
urban groups in the proportion of
patients with a D2B time <30min

(P<0.01, Chi-squared test).

Table 2. Univariable and Multivariable Analyses for Door-to-Balloon Time >90 min in the Rural and Urban Groups

Rural group
Univariable analysis Multivariable analysis
OR 95% CI P value OR 95% CI P value

Age, per 10-year increase 1.09 1.05-1.13 <0.001 1.08 1.03-1.14 0.003
Male sex 0.82 0.73-0.93 0.002
Smoking 0.94 0.84-1.04 0.24
Hypertension 0.98 0.88-1.10 0.75
Dyslipidemia 0.89 0.80-0.99 0.025
Diabetes 1.05 0.94-1.17 0.39
Anterior infarction 0.92 0.83-1.02 0.11
Killip classification

| - - Ref. - - Ref.

=] 1.23 1.05-1.44 0.012 1.21 1.01-1.45 0.035

v 1.61 1.32-1.95 <0.001 1.63 1.31-2.03 <0.001
Ambulance transport 0.68 0.58-0.81 <0.001 0.70 0.58-0.85 <0.001
02D time >120min 0.87 0.78-0.98 0.017 0.86 0.75-0.98 0.024

Urban group
Univariable analysis Multivariable analysis
OR 95% ClI P value OR 95% ClI P value

Age, per 10-year increase 1.09 1.06-1.13 <0.001
Male sex 0.84 0.76-0.93 0.001
Smoking 0.84 0.77-0.92 <0.001 0.82 0.69-0.96 0.017
Hypertension 1.27 1.11-1.45 <0.001
Dyslipidemia 0.98 0.87-1.12 0.79
Diabetes 1.23 1.08-1.41 0.002 1.21 1.20-1.43 0.033
Anterior infarction 1.19 1.08-1.31 0.001
Killip classification

| - - Ref. - - Ref.

1111 1.45 1.28-1.64 <0.001 1.50 1.21-1.87 <0.001

v 1.99 1.72-2.29 <0.001 2.05 1.55-2.72 <0.001
Ambulance transport 0.47 0.41-0.53 <0.001 0.44 0.36-0.54 <0.001
02D time >120min 0.94 0.86-1.04 0.24 0.77 0.65-0.91 0.002

Cl, confidence interval; O2D time, symptom onset-to-door time; OR, odds ratio.
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Figure 3. Comparison of in-hospital mortality (A) between the rural and the urban groups and (B) between patients with a door-
to-balloon (D2B) time <90 and >90min in the rural and urban groups.

higher Killip classes were associated with a D2B time >90min.

D2B Time and Clinical Outcomes

In-hospital mortality tended to be higher in the rural than
urban group (6.2% vs. 5.5%; P=0.05; Figure 3A). Patients
with a D2B time <90 min had lower in-hospital mortality
than those with a D2B time >90min in both the rural and
urban groups (Figure 3B). Table 3 presents the results of
univariable and multivariable logistic regression analyses
for factors associated with in-hospital mortality by resi-
dential area. In the multivariable analysis, age, anterior
infarction, and higher Killip classes at presentation were
common predictors for in-hospital death in both the urban
and rural groups, whereas D2B time >90min was indepen-
dently correlated with in-hospital mortality only in the rural
group (adjusted odds ratio 1.57; 95% confidence interval
1.18-2.09; P=0.002), and not in the urban group.

Prognostic Impact of D2B Time According to Killip
Classification at Presentation

To investigate the potential cause of regional disparities in
the prognostic impact of D2B time, we performed a sub-
group analysis based on the severity of STEMI, represented
by Killip classification on admission; higher Killip classes
were found to be associated with both a prolongation of
D2B time and increased in-hospital mortality (Table 2;
Table 3). As shown in Figure 4A, in-hospital mortality was
higher in rural than urban group only among patients with
Killip Class IV (38.0% vs. 29.5%, respectively; P<0.001).
Furthermore, among patients with Killip Class IV, a regional
difference in in-hospital mortality was found only for

patients with a D2B time >90min (47.2% vs. 33.3% for
rural vs. urban, respectively; P=0.002), and not for those
with a D2B time <90 min (31.9% vs. 27.3% for rural vs. urban,
respectively; P=0.16; Figure 4B). Indeed, as shown in Figure 5,
among patients in the rural group with Killip Class IV, in-
hospital mortality kept increasing significantly with a pro-
longation of D2B time, whereas patients with Killip Classes
I-111, regardless of residential area, and those with Killip
Class IV in the urban group had a modest upward trend in
in-hospital mortality with increasing D2B time. Conse-
quently, a marked rural-urban difference in in-hospital mor-
tality emerged in patients with Killip Class IV with prolonged
D2B time >90 min (Figure 5).

In addition, a longer O2D time was consistently observed
in the rural vs. urban group regardless of Killip class at pre-
sentation (Killip I, 145 vs. 117min, respectively [P<0.01];
Killip IT-III, 151 vs. 121 min, respectively [P<0.01]; Killip IV,
90 vs. 68 min, respectively [P<0.01]). Also of note is the fact
that the rate of achieving an O2D time <120 min was espe-
cially pronounced among Killip Class IV patients in the urban
group compared with their rural counterparts (69.6% vs.
58.2%, respectively; P<0.001; Supplementary Figure 2).

Discussion

The major findings of the present study are that: (1) D2B
time was more prolonged and in-hospital mortality tended
to be higher in rural than urban AMI patients in Japan; (2)
patients with a D2B time >90min had higher crude in-
hospital mortality than those with a D2B time <90min,
regardless of residential area, whereas D2B time >90 min

Circulation Journal Vol.87, May 2023
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Table 3. Univariable and Multivariable Analyses for In-Hospital Mortality in the Rural and Urban Groups
Rural group
Univariable analysis Multivariable analysis
OR 95% CI P value OR 95% CI P value

Age, per 10-year increase 1.58 1.45-1.72 <0.001 1.49 1.32-1.69 <0.001
Male sex 0.57 0.46-0.70 <0.001
Smoking 0.54 0.43-0.68 <0.001
Hypertension 0.74 0.61-0.91 0.004 0.72 0.54-0.98 0.037
Dyslipidemia 0.43 0.35-0.52 <0.001 0.56 0.42-0.76 <0.001
Diabetes 1.26 1.03-1.55 0.024
Anterior infarction 1.92 1.56-2.35 <0.001 2.03 1.51-2.72 <0.001
Killip classification

| - - Ref. - - Ref.

-1 4.61 3.31-6.41 <0.001 3.31 2.27-4.81 <0.001

I\ 29.0 21.6-38.8 <0.001 24.2 17.4-33.7 <0.001
Ambulance transport 1.91 1.26-2.88 0.002
02D time >120min 0.86 0.70-1.06 0.16
D2B time >90 min 1.94 1.59-2.36 <0.001 1.57 1.18-2.09 0.002

Urban group
Univariable analysis Multivariable analysis
OR 95% CI P value OR 95% CI P value

Age, per 10-year increase 1.60 1.49-1.72 <0.001 1.35 1.17-1.54 <0.001
Male sex 0.72 0.60-0.87 0.001
Smoking 0.55 0.46-0.67 <0.001
Hypertension 0.99 0.78-1.27 0.96
Dyslipidemia 0.46 0.35-0.60 <0.001 0.58 0.41-0.82 0.002
Diabetes 1.07 0.83-1.38 0.62
Anterior infarction 2.45 1.97-3.03 <0.001 2.56 1.76-3.71 <0.001
Killip classification

| - - Ref. - - Ref.

1= 4.87 3.78-6.27 <0.001 4.12 2.69-6.32 <0.001

v 23.7 19.0-29.6 <0.001 28.9 19.6-42.5 <0.001
Ambulance transport 1.74 1.26-2.40 0.001
02D time >120min 0.83 0.69-0.99 0.042
D2B time >90 min 1.87 1.57-2.23 <0.001

Abbreviations as in Tables 1,2.

was associated with in-hospital mortality only in the rural,
and not urban, group after adjusting for demographic and
clinical comorbidities; and (3) the rural-urban difference in
in-hospital mortality was the most pronounced for the
subset of patients with CS and a prolonged D2B time >90min.

Regional Differences in D2B Time and In-Hospital
Mortality in Japan

It is well known that rural residents are disadvantaged
when it comes to cardiovascular healthcare, including having
poor access to critical care for acute cardiovascular prob-
lems.”® Even today, in the US (land area 9,833,517 km?),
cardiovascular mortality rates are higher in rural than
urban areas.?’ Patients with AMI are less likely to undergo
cardiac catheterization and PPCI at rural compared with
urban hospitals.?*-2! Despite Japan being a relatively small
island country (land area 377,971 km?), a number of hospi-
tals provide PPCIs for AMI patients under a universal
health insurance system. According to a report from the

National Cardiovascular Data Registry’s CathPCI Registry
in the US, in 2011 the median D2B time was 63 min and
in-hospital mortality from STEMI was 5.3%.2 In Korea,
between 2011 and 2015, the median D2B time was 59 min
and 30-day mortality from STEMI was 6.4%.23 In the pres-
ent study analyzing the nation-wide JAMIR, the D2B time
for urban patients was 62min and in-hospital mortality
was 5.5%. These findings, from geographically separate
locations and different healthcare systems, indicate that
D2B time seems to be a reliable indicator for evaluating
systems of care for STEMI patients.

The focus of the present study was on rural-urban dis-
parity in D2B time, which has rarely been investigated.
Patients in the rural group had a longer D2B time (median
70min) and a tendency for higher in-hospital mortality
(6.2%) than patients in the urban group. We confirmed that
crude in-hospital mortality was lower for patients with a
D2B time <90 min than for those with a D2B time >90min,
regardless of residential area. After adjusting for covari-
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Figure 4. (A) Comparison of in-hospital mortality between the rural and urban areas for each Killip class. (B) Comparison of in-
hospital mortality between Killip IV patients with door-to-balloon (D2B) time <90min and >90min in the rural and urban groups.
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ates, delayed D2B time was an independent predictor of
in-hospital mortality only in the rural, and not in the
urban, group. These findings suggest that improvements in
D2B time may bring further benefits to patients in rural
areas of Japan, and, by lowering D2B time, they could
decrease the total ischemic time. To obtain early recanali-

zation for patients in rural areas, shortening the D2B time
may become more important to compensate for the
increased transportation time. Indeed, Matsuzawa et al
recently demonstrated that rural AMI patients transported
directly to high-PPCI-volume hospitals where D2B time is
often shortened had a better prognosis regardless of dis-

Circulation Journal Vol.87, May 2023



Rural-Urban Disparity in Door-to-Balloon Time

655

tance.! Considering the continuous association between
shorter D2B time and reduced risk of mortality,? regional
differences in the proportion of patients with a D2B time
<30min may be largely associated with the prognostic dif-
ference between rural and urban areas.

Rural-Urban Disparity of Mortality in Patients With CS

The rural-urban disparity in the relationship between D2B
time and in-hospital mortality in accordance with disease
severity has never been systematically evaluated. The Killip
classification for the severity of heart failure and/or CS has
proven useful for the early risk stratification of AMI
patients.?* In the present study, higher Killip classes were
significantly correlated not only with the prolongation of
D2B time, but also with increased in-hospital mortality.
Importantly, we revealed that the rural-urban difference in
in-hospital mortality was found only in Killip Class IV,
taken as synonymous with CS, which is the most severe
clinical condition in AMI. CS occurs in 5-13% of patients
with STEMI and is associated with significant morbidity
and mortality.?52¢ Timely reperfusion via PPCI is essential
to improve survival in patients with STEMI-associated
CS.27-30 We demonstrated that shorter D2B time had sur-
vival benefits for CS patients in both the rural and urban
groups. Further, rural CS patients with delayed D2B time
had higher in-hospital mortality than their urban counter-
parts, whereas among those with shorter D2B time, there
was no significant difference in in-hospital mortality between
the rural and urban groups. Thus, it is conceivable that CS
patients with a prolonged D2B time contribute to the
rural-urban disparity in short-term clinical outcomes.
Among patients with CS complicating AMI, the rural-
urban difference in in-hospital mortality increased with
increasing D2B time, and became significant at a D2B time
>90min. In short, achieving a D2B time <90 min for rural
CS patients may be of crucial importance for reducing the
regional gap in outcomes. Five strategies have been pro-
posed to achieve this:3! (1) the emergency medicine physi-
cian activating the cath lab; (2) one call activating the cath
lab; (3) the cath lab team being ready within 30min; (4)
prompt data feedback to team members; and (5) an
optional prehospital electrocardiogram (ECQG) activating
the cath lab. Achieving such a very short D2B time may
require the prehospital diagnosis of AMI with mobile
ECG or telemedicine systems provided by paramedics.32-35
The significance of prehospital diagnosis is corroborated
by the multivariable analysis findings in the present study
that ambulance transport is an independent predictor for
shorter D2B time. Importantly, it has been reported that
patients treated with a mobile telemedicine system that
continuously transmits real-time 12-lead ECG from ambu-
lances in a prehospital setting had decreased reperfusion
delays, including symptom onset, first medical contact, and
D2B intervals in Japan.3*

Study Limitations

This study has several limitations. First, this was a non-
randomized retrospective observational study, and thus
residual confounding or selection bias could not be com-
pletely excluded as an alternative explanation of the find-
ings. In addition, this study could only identify associations,
rather than causality. Second, there was insufficient data
about medical therapies, such as antithrombogenic agents,
including P2Y 12 inhibitors, detailed PPCI procedures, and
the rates and types of mechanical circulatory support

devices used, for analysis. In addition, we had no detailed
information regarding baseline clinical characteristics,
such as body mass index, baseline hemoglobin, baseline
serum creatinine, and atrial fibrillation. Third, this study
included only patients with an O2B time within 24 h, which
may result in some selection biases. Fourth, we did not
have any data on the long-term prognosis of subjects after
discharge. Fifth, because we did not have any data regard-
ing patients’ addresses and the hospital where patients
were transported, it was difficult to discuss traffic net-
works, the distance from the onset site to PPCl-capable
hospitals, and the PPCI volume and size of the hospitals.
Moreover, actual data regarding the number of PPCI
operators in each institution, which may be inversely asso-
ciated with both in-hospital mortality and D2B time of
AMI patients,!! was lacking. Hence, further studies with
more detailed data and post-discharge prognosis are
needed to gain a deeper understanding of the relationship
between regional differences in D2B time and the short-
term prognosis of STEMI patients.

Conclusions

The present nationwide real-world registry study of JAMIR
demonstrates that D2B time was associated with in-hospi-
tal mortality only in the rural, and not urban, area. The
prognostic rural-urban difference, which is pronounced in
STEMI patients with CS and prolonged D2B time, is a
major problem to be resolved.
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