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Abstract
Cardiogenic shock frequently leads to death even with intensive treatment. Although the leading cause of cardiogenic shock 
is acute coronary syndrome (ACS), the clinical characteristics and the prognosis of ACS with cardiogenic shock in the pre-
sent era still remain to be elucidated. We analyzed clinical characteristics and predictors of 30-day mortality in ACS with 
cardiogenic shock in Japan. The Japanese Circulation Society Cardiovascular Shock registry was a prospective, observational, 
multicenter, cohort study. Between May 2012 and June 2014, 495 ACS patients with cardiogenic shock were analyzed. The 
primary endpoint was 30-day all-cause mortality. The median [interquartile range; IQR] age was 71.0 [63.0, 80.0] years. 
The median [IQR] value of systolic blood pressure (SBP) and heart rate were 75.0 [50.0, 86.5] mm Hg and 65.0 [38.0, 98.0] 
bpm, respectively. Multivariable analysis showed an odds ratio (OR) of 4.76 (confidence intervals; CI 1.97–11.5, p < 0.001) 
in the lowest SBP category (< 50 mm Hg) for SBP ≥ 90 mm Hg. Moreover, age per 10 years increase (OR 1.38, CI 1.18–1.61, 
p = 0.002), deep coma (OR 3.49, CI 1.94–6.34, p < 0.001), congestive heart failure (OR 3.81, CI 2.04–7.59, p < 0.001) and 
left main trunk disease (LMTD) (OR 2.81, CI 1.55–5.10, p < 0.001) were independent predictors. Severe hypotension, older 
age, deep coma, congestive heart failure, and LMTD were independent unfavorable factors in ACS complicated by cardio-
genic shock in Japan. A prompt assessment of high-risk patients referring to those predictors in emergency room could lead 
to appropriate treatment without delay.
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Introduction

Cardiogenic shock is caused by severe cardiac dysfunc-
tion and frequently leads to death even with intensive 
treatment [1–3]. The leading cause of cardiogenic shock 
is acute coronary syndrome (ACS) including ST-segment 
elevation myocardial infarction (STEMI), non-ST-segment 
elevation myocardial infarction (NSTEMI) and unstable 
angina (UA), and the incidence rates of cardiogenic shock 
among ACS have ranged from 2 to 5% [4–6]. Previous 
studies revealed the clinical characteristics and several 
prognostic factors of ACS complicated with cardiogenic 
shock for each era [5–9]. On the other hand, early coro-
nary angiography (CAG) and coronary intervention have 
been reported to reduce the risk of recurrent ischemia and 
shorten the hospital stay in ACS [10]. Emergent CAG and 
subsequent coronary revascularization for ACS have been 
standardized all over the world including Japan. Recently, 
the safety of percutaneous coronary intervention (PCI) for 
elderly ACS patients has been shown in Japan that is one 
of aging nations [11]. In addition, Inoue et al. reported that 
the PCI rate for acute myocardial infarction (AMI) all over 
Japan did not vary so much [12]. However, the clinical 
characteristics and the prognosis of ACS with cardiogenic 
shock in the present era when therapeutic strategy has been 
less affected by the universal risk of age and regional dis-
parities remain to be elucidated. The purpose of this study 
was to describe clinical characteristics and predictors of 
30-day mortality in ACS with cardiogenic shock from the 
Japanese Circulation Society Cardiovascular Shock Reg-
istry (JCS Shock Registry) [13].

Methods

Study design of JCS Shock Registry

The JCS Cardiovascular Shock Registry was a prospec-
tive, observational, multicenter cohort study. Each hos-
pital’s ethics committee approved the registry, which was 
registered with the University Hospital Medical Informa-
tion Network Clinical Trials Registry (UMIN000008441; 
http://www.umin.ac.jp/ctr/index​/htm/). Patients diagnosed 
with cardiovascular shock were enrolled from 82 centers 
in Japan between May 2012 and June 2014 [13]. Cardio-
vascular shock included ACS, non-ischemic arrhythmia, 
aortic disease, myocarditis, cardiomyopathy, pulmonary 
thromboembolism, valvular heart disease, infective endo-
carditis, cardiac tamponade and others. Eligible patients 
had out-of-hospital onset of cardiovascular shock which 
met 1 major criterion and ≥ 1 minor criteria. Major criteria 

of shock were (1) systolic blood pressure (SBP) ≤ 100 mm 
Hg and heart rate < 60 beats/min or > 100 beats/min, and 
(2) decrease in SBP > 30 mm Hg from the usual values. 
Minor criteria were the presence of cold sweat, pallor of 
the skin, cyanosis, a capillary refill time ≥ 2 s, conscious-
ness disturbance, or vital organ hypoperfusion. Patients 
who had out-of-hospital cardiac arrest (OHCA) were eli-
gible if they were in a state of shock on arrival, after return 
of spontaneous circulation (ROSC). Patients younger 
than 16 years or those without ROSC were prospectively 
excluded.

Definitions

ACS included STEMI, NSTEMI, and UA. Non-ST-segment 
elevation ACS (NSTE-ACS) was defined in conjunction 
with NSTEMI and UA following 2014 guideline for the 
management of patients with non-ST-elevation acute coro-
nary syndromes [14]. The primary endpoint was all-cause 
mortality (death from any cause) at 30 days after hospital 
arrival. Congestive heart failure was diagnosed according 
to the Framingham criteria at the time of hospital presenta-
tion [15]. A history of hypertension and diabetes mellitus 
was defined as follows (referring to the patients’ past history 
and reports): hypertension was defined as SBP ≥ 140 mm 
Hg, diastolic blood pressure ≥ 90 mm Hg, or ongoing medi-
cal therapy for hypertension; diabetes mellitus was defined 
as HbA1c ≥ 6.5%, casual plasma glucose level ≥ 200 mg/dl, 
or treatment with oral hypoglycemic agents or an insulin 
injection. Consciousness levels were recorded in the Japan 
Coma Scale. A deep coma status, Japan Coma Scale 300 
that corresponds to Glasgow Coma Scale 3, was assessed as 
a potential predictive factor.

Statistical analysis

Continuous variables were shown as medians and inter-
quartile ranges or means and standard deviations depend-
ing on the distributions, and binary and categorical vari-
ables were calculated as frequencies (percentages). The 
univariate logistic regression analysis was carried out with 
variables listed in the baseline characteristics. Furthermore, 
multivariable logistic regression analysis was performed 
with a combination of variables that were significant in 
the univariate analysis and previously reported variables 
(age, SBP, heart rate, hypertension, diabetes mellitus, deep 
coma, congestive heart failure, serum creatinine and emer-
gent CAG) to clarify prognostic factors of 30-day mortal-
ity in this study [5–9]. Hemodynamic parameters were 
reclassified by categories (SBP < 50 mm Hg, 50–69 mm 
Hg, 70–89  mm Hg, ≥ 90  mm Hg; heart rate < 40  bpm, 
40–79 bpm, 80–119 bpm, ≥ 120 bpm). Emergent CAG was 
adopted as a therapeutic variable because emergent CAG 

http://www.umin.ac.jp/ctr/index/htm/
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represented the intention to treat patients more clearly than 
revascularization. The all-cause mortality curve in over-
all ACS patients was constructed using the Kaplan–Meier 
method. We defined the statistical significance as p < 0.05. 
The JMP software version 12 (SAS institute Inc., NC, USA) 
was used in statistical analyses.

Results

Patient population

A total of 1004 patients (from 1 to 71 patients from each 
facility) were enrolled in the JCS Shock Registry; however, 
25 were excluded because they had OHCA without ROSC 
(n = 23) or non-shock states at the presentation (n = 2). Of 
the remaining 979 patients, 499 patients (51.0%) had cardio-
genic shock due to ACS. Therefore, 495 patients, excluding 
4 patients whose classification of ACS was not recorded, 
were analyzed (Fig. 1).

Baseline characteristics

Patients’ baseline clinical characteristics with the number of 
missing data were shown in Table 1. Regarding overall ACS 
cohort (495 patients) in the left column, the median age was 
71.0 years and male occupied 73.9%. As for hemodynamic 
parameters, the median value of SBP and heart rate were 
75 mm Hg and 65 bpm, respectively. Deep coma was seen in 
28.1%. In addition, 82.4% of patients developed STEMI and 
74.7% complicated with congestive heart failure. Further-
more, emergent CAG was performed in 90.5% and left main 
trunk disease (LMTD) and three-vessel disease (3VD) was 

found in 15.3% and 25.7% each. In the right column show-
ing the number of missing data, SpO2 was not measured in 
21.2% and left ventricular ejection fraction (LVEF) was not 
reported in 181 patients (36.6%). Concerning past history of 
cardiovascular events (previous myocardial infarction and 
prior coronary artery bypass graft), as many as 80% could 
not be noted.

Univariate analysis to predict 30‑day mortality

165 patients (33.3%) were dead in 495 ACS patients. The 
clinical parameters to predict 30-day mortality by univariate 

Fig. 1   Flow diagram of acute coronary syndrome (ACS) patients 
from Japanese Circulation Society (JCS) Shock Registry. OHCA: out-
of-hospital cardiac arrest; ROSC: return of spontaneous circulation; 
STEMI: ST-segment elevation myocardial infarction; NSTEACS: 
non-ST-segment elevation ACS

Table 1   Baseline characteristics

OHCA Out-of-hospital cardiac arrest; SBP systolic blood pressure; 
CABG coronary artery bypass graft; STEMI ST-segment elevation 
myocardial infarction; LVEF left ventricular ejection fraction; CAG​ 
coronary angiography; SD standard deviation; IQR interquartile range

Factors Overall (n = 495) Missing data, n

Age (years)
 Median [IQR]
 Mean ± SD

71.0 [63.0, 80.0]
70.6 ± 12.4

0

Male, n (%) 366 (73.9) 0
OHCA, n (%) 142 (28.7) 0
Time from symptom onset to hospital arrival (min)
 Median [IQR] 70.0 [40.0, 265.0] 66

SBP (mm Hg)
 Median [IQR]
 Mean ± SD

75.0 [50.0, 86.5]
61.6 ± 34.5

10

Heart rate (beats/min)
 Median [IQR]
 Mean ± SD

65.0 [38.0, 98.0]
65.4 ± 43.4

7

SpO2 (%) Median [IQR] 98.0 [92.8, 100] 105
Deep coma, n (%) 139 (28.1) 2
Body mass index (kg/m2)
 Mean ± SD 23.1 ± 3.9 84

Dyslipidemia, n (%) 175 (35.3) 0
Diabetes mellitus, n (%) 171 (34.5) 0
Hypertension, n (%) 293 (59.2) 0
Previous myocardial infarction, 

n (%)
34 (34.3) 396

Prior CABG, n (%) 10 (10.1) 396
STEMI, n (%) 408 (82.4) 0
Congestive heart failure, n (%) 370 (74.7) 0
LVEF (%)
 Mean ± SD 41.4 ± 17.4 181

Serum creatinine (mg/dl)
 Median [IQR] 1.20 [0.93, 1.48] 12

Troponin T positive, n (%) 354 (71.5) 13
Emergent CAG, n (%) 448 (90.5) 2
Left main trunk disease, n (%) 76 (15.3) 0
Three-vessel disease, n (%) 127 (25.7) 10
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analysis was shown in Table 2. According to this analy-
sis, odds ratios (ORs) for 70–89 mm Hg, 50–69 mm Hg 
and SBP < 50 mm Hg (vs. ≥ 90 mm Hg) were 1.35 (95% 
confidence interval [CI] 0.76–2.48, p = 0.314), 3.18 (CI 
1.66–6.22, p < 0.001) and 5.21 (CI 2.87–9.76, p < 0.001), 
respectively. Regarding the impact of heart rate, the sec-
ond lowest category (heart rate 40–79 bpm) was the ref-
erence, because the lowest category (heart rate < 40 bpm) 
had significant greater risk compared to the second lowest 
category and a nonsignificant trend toward a greater risk at 
heart rate ≥ 80 bpm. Furthermore, other significant prognos-
tic indicators are as follows: OHCA (OR 2.76, CI 1.84–4.13, 
p < 0.001), SpO2 per 1.0% decrease (OR 1.05, CI 1.05–1.06, 
p < 0.001), deep coma (OR 4.43, CI 2.92–6.72, p < 0.001), 
Dyslipidemia (OR 0.55, CI 0.37–0.83, p = 0.005), STEMI 
(OR 0.62, CI 0.38–0.99, p = 0.048), congestive heart failure 

(OR 4.59, CI 2.61–8.08, p < 0.001), LVEF per 1.0% increase 
(OR 0.93, CI 0.91–0.95, p < 0.001), serum creatinine per 
1.0 mg/dl increase (OR 1.11, CI 1.00–1.24, p = 0.047), emer-
gent CAG (OR 0.36, CI 0.19–0.67, p = 0.001) and LMTD 
(OR 2.79, CI 1.69–4.58, p < 0.001).

Multivariable analysis for 30‑day mortality

Multivariable analysis for 30-day mortality was performed 
with 13 variables to adjust possible confounders (Table 3). 
The lower SBP showed a trend of poor prognosis as same 
as in univariate analysis, that is, 30-day mortality was sig-
nificantly greater in the second lowest (50–69 mm Hg) and 
the lowest SBP category (< 50 mm Hg) for SBP ≥ 90 mm 
Hg with an OR of 3.89 (CI 1.73–8.74, p = 0.001) and 
4.76 (CI 1.97–11.5, p < 0.001), respectively. In contrast, 

Table 2   Univariate analysis to 
predict 30-day mortality

CI confidence interval; OHCA out-of-hospital cardiac arrest; SBP systolic blood pressure; CABG coronary 
artery bypass graft; STEMI ST-segment elevation myocardial infarction; LVEF left ventricular ejection 
fraction; CAG​ coronary angiography

Factors Odds ratio 95% CI p value

Age, per 10 years increase 1.11 0.95–1.30 0.177
Male 0.83 0.39–0.55 0.387
OHCA 2.76 1.84–4.13 <0.001
Time from symptom onset to hospital arrival, per 

10 min increase
1.00 0.95–1.06 0.937

SBP
 ≥ 90 mm Hg 1.0 (reference)
 70–89 mm Hg 1.35 0.76–2.48 0.314
 50–69 mm Hg 3.18 1.66–6.22 <0.001
 < 50 mm Hg 5.21 2.87–9.76 <0.001

Heart rate
 ≥ 120 bpm 1.90 0.98–3.64 0.059
 80–119 bpm 1.54 0.94–2.56 0.090
 40–79 bpm 1.0 (reference)
 < 40 bpm 2.66 1.62–4.41 <0.001

SpO2, per 1.0% decrease 1.05 1.05–1.06 <0.001
Deep coma 4.43 2.92–6.72 <0.001
Body mass index 1.03 0.98–1.08 0.304
Dyslipidemia 0.55 0.37–0.83 0.005
Diabetes mellitus 1.13 0.76–1.67 0.548
Hypertension 0.87 0.60–1.27 0.477
Previous myocardial infarction 1.06 0.45–2.49 0.898
Prior CABG 0.69 0.17–2.86 0.606
STEMI 0.62 0.38–0.99 0.048
Congestive heart failure 4.59 2.61–8.08 <0.001
LVEF, per 1.0% increase 0.93 0.91–0.95 <0.001
Serum creatinine, per 1.0 mg/dl increase 1.11 1.00–1.24 0.047
Troponin T positive 0.98 0.64–1.50 0.911
Emergent CAG​ 0.36 0.19–0.67 0.001
Left main trunk disease 2.79 1.69–4.58 <0.001
Three-vessel disease 1.49 0.96–2.30 0.076



1245Heart and Vessels (2019) 34:1241–1249	

1 3

heart rate was not significantly associated with 30-day 
mortality for every category comparison in multivari-
able analysis. Moreover, age per 10 years increase (OR 
1.37, CI 1.11–1.69, p = 0.003), deep coma (OR 4.56, 
CI 2.03–10.3, p < 0.001), congestive heart failure (OR 
3.35, CI 1.70–6.61, p < 0.001) and LMTD (OR 2.81, CI 
1.55–5.10, p < 0.001) were independent predictors.

Discussion

This study revealed the characteristics and the prognos-
tic factors of ACS with cardiogenic shock in nation-wide 
observational cohort study in Japan (the JCS Shock Reg-
istry). 30-day mortality and prognostic factors of ACS 
patients complicated with shock in the contemporary era 
were similar to previous reports from overseas, which 
raised a clinical issue in emergency cardiovascular care. 
A prompt assessment of high-risk patients referring to 
clinical predictors in emergency room (ER) could lead 
to appropriate treatment without delay and help us avoid 
missing the potentially ill patients.

The impact of shock state on 30‑day mortality

This study showed that 30-day mortality of ACS with car-
diogenic shock was still high as one-third (Fig. 2.). In the 
1960s, when percutaneous coronary intervention was not 
introduced in ACS patients, the mortality rates were more 
than 50% [16]. Even though the mortality rates have declined 
with advances in coronary care unit and coronary catheteri-
zation, cardiogenic shock has been the most frequent cause 
of in-hospital death among ACS patients [17–19]. In this 
study, despite emergency CAG was performed in about 90% 
patients and subsequent revascularization was undergone in 
as high as 80%, the prognosis was comparable to previous 
reports with a smaller proportion of patients who underwent 
revascularization [5, 6]. This indicated that the impact of 
shock was still critical in ACS, even with the appropriate 
intervention and the contemporary therapies. In addition, the 
mortality rate of 33.3% in ACS patients was close to 34.3% 
in the whole analysis of JCS Shock Registry, that is, shock 
state could considerably affect the mortality regardless of 
the cause of shock [13].

Prognostic predictors in ACS patients with shock

In univariate analysis, OHCA, declined SBP, lethal brady-
cardia, decreased SpO2, deep coma, the presence of con-
gestive heart failure, increased serum creatinine and LMTD 
were unfavorable predictors, while dyslipidemia, STEMI, 
preserved LVEF and emergent CAG were favorable factors. 
According to multivariable analysis, older age, declined 
SBP, deep coma, congestive heart failure and LMTD were 
independently associated with 30-day mortality.

Many observational studies have shown the increased 
mortality with advanced age in ACS with shock and this 

Table 3   Multivariable analysis for 30-day mortality

CI confidence interval; OHCA out-of-hospital cardiac arrest; SBP 
systolic blood pressure; STEMI ST-segment elevation myocardial 
infarction; CAG​ coronary angiography

Factors (n = 474) Odds ratio 95% CI p value

Age, per 10 years increase 1.37 1.11–1.69 0.003
OHCA 0.73 0.32–1.67 0.458
SBP
 ≥ 90 mm Hg 1.0 (reference)
 70–89 mm Hg 1.77 0.77–4.08 0.182
 50–69 mm Hg 3.89 1.73–8.74 0.001
 < 50 mm Hg 4.76 1.97–11.5 <0.001

Heart rate
 ≥ 120 bpm 1.57 0.74–3.34 0.245
 80–119 bpm 1.27 0.70–2.30 0.433
 40–79 bpm 1.0 (reference)
 < 40 bpm 0.68 0.30–1.57 0.369

Deep coma 4.56 2.03–10.3 <0.001
Dyslipidemia 0.64 0.39–1.06 0.081
Hypertension 0.98 0.60–1.58 0.924
Diabetes mellitus 1.05 0.65–1.70 0.848
STEMI 1.10 0.61–1.98 0.758
Congestive heart failure 3.35 1.70–6.61 <0.001
Serum creatinine, per 

1.0 mg/dl increase
1.06 0.94–1.19 0.343

Emergent CAG​ 0.48 0.22–1.06 0.069
Left main trunk disease 2.81 1.55–5.10 <0.001

Fig. 2   Kaplan–Meier analysis of all-cause mortality in overall acute 
coronary syndrome patients from Japanese Circulation Society Shock 
Registry



1246	 Heart and Vessels (2019) 34:1241–1249

1 3

study was no exception [5–9]. Age was not a predictor of 
death in univariate analysis but in multivariate analysis in 
this study. The disagreement may have been caused by the 
interactions among variances and the statistical significance 
in multivariate analysis was uncovered after the correction 
of confounders. Also, other possibilities were the follow-
ing: (1) the effect of unbalanced sample size, (2) the influ-
ence of missing data, and (3) the large variation within a 
group compared to between groups. The blood pressure 
at the presentation has been an established predictor and 
lower SBP showed higher OR of 30-day mortality in this 
study as well [5, 7, 8]. Heart rate is one of the most impor-
tant parameters along with blood pressure as used in shock 
index [20]. In univariate analysis of heart rate, the second 
lowest category (heart rate 40–79 bpm) showed the lowest 
risk as seen in another recent study [21]. Despite the Global 
Registry of Acute Coronary Events (GRACE) study showed 
that faster heart rate had poor prognosis, this analysis didn’t 
show such a trend [7]. Conscious disturbance that indicates 
severe impairment of systemic circulation has been shown 
to correlate with higher risk of death in cardiogenic shock 
[5, 8]. Deep coma (Japan Coma Scale 300) was one of the 
strongest predictors in this study as the Glasgow Coma Scale 
of 3 was reported as a predictor of in-hospital mortality in 
patients with OHCA caused by ACS [22]. Moreover, conges-
tive heart failure was another fatal predictor as same as in 
previous studies regarding ACS [7, 23]. Additionally, LVEF 
which closely involved with heart failure was a potential 
indicator of mortality, however, LVEF was not analyzed 
because of a large number of missing data [5]. The lack 
of sufficient data indicated that LVEF might not be always 
available in emergency settings though left ventricular sys-
tolic dysfunction is a central dogma in ACS with shock. The 
other prognostic factor was LMTD as reported in previous 
studies and the high mortality of ACS due to LMTD has 
been still a clinical challenge [6, 24]. LMTD causes circu-
latory collapse or lethal arrhythmia immediately after the 
onset, therefore, effective prehospital care as well as inten-
sive care at hospital are needed. In the end, despite renal 
insufficiency could be associated with higher mortality, it is 
difficult to mention the definite impact of renal function on 
the mortality due to the variety of patients’ background and 
cutoff values in previous studies [7–9].

As for the therapeutic intervention, emergent CAG was 
performed in 448 (90.5%) patients of all over 495 patients. 
Though the mortality of patients who underwent CAG was 
significantly lower (OR of 0.36) than that of patients with-
out emergent CAG in univariate analysis, invasive tests 
or treatments would commonly be avoided in elderly and 
severely ill patients. According to additional analyses of this 
study, the patients without CAG were older (p < 0.001) and 
were accompanied by OHCA and deep coma more often 
(p = 0.005 and p = 0.03, respectively) compared to those who 

underwent CAG. In other words, avoiding CAG could have 
been a surrogate for the severity of patients. It was diffi-
cult to conclude that the evaluation of coronary arteries was 
essential to rescue ACS patients complicated with shock, 
however, carrying out CAG and subsequent revasculariza-
tion would play a role in the series of treatment [25]. In 
terms of mechanical circulatory support, we had options of 
venoarterial extracorporeal membrane oxygenation, extra-
corporeal ventricular assist device and intra-aortic balloon 
pump, whereas percutaneous left ventricular assist device 
(pLVAD) that had shown the clinical benefit for cardiogenic 
shock was not available during the study period. The clinical 
impact of pLVAD on ACS with shock in Japan should be 
investigated in the future.

The severity of ACS in JCS Cardiovascular Shock 
Registry

From the viewpoint of pathophysiology, myocardial infarc-
tion compared to angina is more likely to become shock state 
because the contractility would be declined in myocardial 
infarction. In fact, as few as 3.0% of 495 patients were UA 
in this study and this result was comparable to the recent 
study [26]. Besides, the reason why only 72% had elevated 
troponin while 82% was diagnosed as STEMI was because 
not a few STEMI patients were diagnosed after admission 
despite they did not elevate troponin in ER. Furthermore, 
the characteristics of diseased vessels and the revasculariza-
tion strategy could affect the outcome. The frequencies of 
LMTD and 3VD in the present study were 15% and 26% 
each. SHOCK trial reported that LMTD and 3VD in AMI 
with shock were 14% and 60%, respectively, and another 
report of 4700 STEMI with shock included less LMTD 
(2.4%) and 3VD (30%) [27, 28]. The difference of the sever-
ity of diseased vessels among studies may have been due to 
the differences of the patient characteristics and therapeutic 
trends. Finally, the optimal revascularization strategy for 
each patient was decided by each facility in this observa-
tional study, and the data of the number of revascularized 
branches other than culprit were not available. A previous 
meta-analysis showed that optional PCI for multivessel dis-
ease appeared to improve outcomes in patients with STEMI, 
while a recent study reported that the risk of death at 30 days 
was lower with culprit-lesion-only PCI [29, 30]. The impact 
of the different revascularization strategy on ACS in Japan 
remains to be investigated.

Limitations

First, data integrity, validity, and ascertainment bias are 
potential limitations. For instance, there is no criteria for 
the number of measurements of vital signs and the duration 
of shock state, that is, patients with similar vital signs could 
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have had different severities. Whereas any clinical study has 
this kind of limitation, uniform data collection of ACS shock 
patients in this registry could have minimized these potential 
biases. Second, the JCS Shock Registry was organized in 
Japan, therefore, all the data may not simply be extrapolated 
to other countries where emergency medical system differs 
from Japan [31]. Third, a large amount of missing data was 
a limitation of this observational study in ER where we had 
a few constraints of information and time. Fourth, the differ-
ent number of registered patients from every facility could 
have affected the outcome because the treatment strategy 
in every facility was not uniform. Fifth, risk stratification 
should be dynamic and needs iterative process depending 
on changes in the patient’s clinical course ideally. Especially 
in the emergent care of cardiovascular shock patients, accu-
rate and practical models are desirable to support clinicians’ 
therapeutic decisions properly and promptly [32].

Conclusion

The results of this large observational study provided up-
dated insights into the characteristics, management prac-
tices, and short-term mortality of patients with ACS com-
plicated by cardiogenic shock in Japan. Severe hypotension, 
older age, deep coma, congestive heart failure and LMTD 
were independent unfavorable factors in this contemporary 
era. A prompt assessment of these severely ill patients refer-
ring to clinical predictors in ER could lead to appropriate 
treatment without delay.
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