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Background: The harmful effect of diabetes mellitus (DM) on mortality in patients with
acute myocardial infarction (AMI) remains controversial. Furthermore, few studies focused
on critical AMI patients. We aimed to address whether DM increases short- and long-term
mortality in this specific population.

Methods: We analyzed AMI patients admitted into coronary care unit (CCU) with follow-
up of ≥1 year from two cohorts (MIMIC-III, Medical Information Mart for Intensive Care III;
CIN, Cardiorenal ImprovemeNt Registry) in the United States and China. Main outcome
was mortality at 30-day and 1-year following hospitalization. Kaplan-Meier curves and
Cox proportional hazards models were constructed to examine the impact of DM on
mortality in critical AMI patients.

Results: 1774 critical AMI patients (mean age 69.3 ± 14.3 years, 46.1% had DM) were
included from MIMIC-III and 3380 from the CIN cohort (mean age 62.2 ± 12.2 years,
29.3% had DM). In both cohorts, DM group was older and more prevalent in cardio-renal
dysfunction than non-DM group. Controlling for confounders, DM group has a significantly
higher 30-day mortality (adjusted odds ratio (aOR) (95% CI): 2.71 (1.99-3.73) in MIMIC-III;
n.org December 2021 | Volume 12 | Article 7970491

https://www.frontiersin.org/articles/10.3389/fendo.2021.797049/full
https://www.frontiersin.org/articles/10.3389/fendo.2021.797049/full
https://www.frontiersin.org/articles/10.3389/fendo.2021.797049/full
https://www.frontiersin.org/articles/10.3389/fendo.2021.797049/full
https://www.frontiersin.org/articles/10.3389/fendo.2021.797049/full
https://www.frontiersin.org/articles/10.3389/fendo.2021.797049/full
https://www.frontiersin.org/journals/endocrinology
http://www.frontiersin.org/
https://www.frontiersin.org/journals/endocrinology#articles
http://creativecommons.org/licenses/by/4.0/
mailto:chenjiyandr@126.com
mailto:liuyong@gdph.org.cn
mailto:chenliling19790206@163.com
https://doi.org/10.3389/fendo.2021.797049
https://www.frontiersin.org/journals/endocrinology#editorial-board
https://www.frontiersin.org/journals/endocrinology#editorial-board
https://doi.org/10.3389/fendo.2021.797049
https://www.frontiersin.org/journals/endocrinology
http://crossmark.crossref.org/dialog/?doi=10.3389/fendo.2021.797049&domain=pdf&date_stamp=2021-12-14


Chen et al. DM and Critical AMI Mortality

Frontiers in Endocrinology | www.frontiersi
aOR (95% CI): 9.89 (5.81-17.87) in CIN), and increased 1-year mortality (adjusted hazard
ratio (aHR) (95% CI): 1.91 (1.56-2.35) in MIMIC-III; aHR (95% CI): 2.62(1.99-3.45) in CIN)
than non-DM group.

Conclusions: Taking into account cardio-renal function, critical AMI patients with DM have
a higher 30-day mortality and 1-year mortality than non-DM group in both cohorts. Further
studies on prevention and management strategies for DM are needed for this population.

Clinical Trial Registration: clinicaltrials.gov, NCT04407936.
Keywords: acute myocardial infarction, critical, diabetes mellitus (DM), short-term mortality, long-term mortality
INTRODUCTION

The prevalence of diabetes mellitus (DM) ranges from 20-30% in
acute myocardial infarction (AMI) patients (1, 2), and the
burden of DM has been heavy and keeps increasing among
AMI patients (3). The Thrombolysis in Myocardial Infarction
(TIMI) study, a multi-center, maximus sample study, indicated
that ST-segment elevation myocardial infarction (STEMI)
patients with DM have a 40% higher 30-day mortality and
22% higher 1-year mortality than those without DM in a
cohort of 62,036 patients from 55 countries (4). To date,
however, numerous studies have observed no significant
association between DM and short- or long-term mortality (5,
6). Recently, an Italian cohort study also reported DM is not
significantly associated with short-term mortality in STEMI
patients, possibly due to underlying cardio-renal dysfunction
in patients with DM (7). Therefore, the independent harmful
effect of DM on short- and long-term mortality in AMI patients
may be inconsistent. Furthermore, most studies on the
relationship between DM and prognosis were conducted
among the unselected AMI population (5, 6), while limited
studies focused on AMI patients first admitted to CCU that are
more prone to hemodynamic instability, multiple organ
dysfunction and sudden death.

To provide reliable evidence, we investigated the possible
harmful effect of DM on short- and long-term mortality
following critical AMI in the American Medical Information
Mart for Intensive Care (MIMIC-III) cohort and Chinese
Cardiorenal ImprovemeNt (CIN) cohort.
n.org 2
MATERIALS AND METHODS

Data Sources and Study Population
We analyzed two existing datasets to examine the significance of
DM on 30-day and 1-year mortality in patients with critical AMI.
In the American cohort, we analyzed a coronary care unit (CCU)
cohort from the MIMIC-III database describing CCU admissions
to the Beth Israel Hospital (Boston MA, USA) from 2001 to 2012
(8). To access the database, we completed the National Institutes
of Health’s web-based course Protecting Human Research
Participants (certification number 36478705). In the Chinese
cohort, we analyzed CCU admissions to an advanced teaching
hospital, Guangdong Provincial People’s Hospital (Guangdong,
China). The CIN study (ClinicalTrials.gov NCT04407936)
enrolled consecutive patients undergoing coronary angiography
(CAG) or percutaneous coronary intervention (PCI) from
January 2007 to December 2018 in Guangdong Provincial
People’s Hospital, Guangdong, China.

This study included patients with acute myocardial
infarction (AMI) who had been admitted to the CCU on
admission. Patients with missing information on diabetes
diagnosis and cardiac and renal function were excluded. All
patients were followed for at least 1 year. Eventually, 1774
patients were included in the MIMIC-III, and 3380 patients
were included in the CIN (Figure 1). All traceable personal
identifiers were removed from the analytic dataset to protect
patients’ privacy. The study was approved by the local ethics
committee and was performed according to the Declaration
of Helsinki.
FIGURE 1 | Patient flow diagram of MIMIC-III and CIN.
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Data Collection
MIMIC-III (1.4 version) database includes information from
2002 to 2011. Hourly physiologic readings from bedside
monitors, validated by CCU nurses, were recorded. The
database also contains records of demographics, laboratory
results, and other clinical variables. International Classification
of Diseases, Ninth Revision (ICD-9) codes was also documented
for specific diseases by hospital staff on patient discharge. This
information is extracted from the database based on Structure
query language (SQL) (website: https://github.com/MIT-LCP/
mimic-code). The follow-up was started from the date of
admission and ended at death.

The data of CIN were extracted from the electronic clinical
management records system of the Guangdong Provincial
People’s Hospital. We examined all primary and secondary
care records. The baseline information included demographic
characteristics, coexisting conditions, laboratory examinations,
and medications at discharge. The follow-up information was
matched from the Guangdong Provincial Public Security based
on the electronic Clinical Management System of the Guangdong
Provincial People’s Hospital records.

Endpoint and Variable Definition
The primary endpoint was 30-day and 1-year mortality. DM was
diagnosed if this disease and/or antidiabetic treatment, including
oral agents or insulin, were recorded in the medical record.
Anemia was defined as a hematocrit ≤39% for males or ≤36% for
females. The estimated glomerular filtration rate (eGFR) was
calculated by the Modification of Diet in Renal Disease (MDRD)
formula, and chronic kidney diseases (CKD) were defined as
eGFR <60 mL/min/1.73m² (9). Congestive heart failure (CHF)
was defined as New York Heart Association (NYHA) class > 2 or
Killip class > 1 (10). Acute myocardial infarction (AMI),
hypertension and atrial fibrillation (AF) were defined using
ICD-10 codes.

Statistical Analysis
Baseline characteristics were presented as means ± SDs for
continuous variables, and proportions for categorical variables.
The differences of baseline characteristics between groups were
compared using Student t-test for continuous variables and chi-
square tests for categorical variables. Time-to-event data among
groups are presented graphically using Kaplan-Meier curves and
compared by the log-rank test. In addition, 30-day and 1-year
mortality were compared in critical AMI patients with or without
DM in MIMIC-III and CIN cohort. Multivariable Logistic and Cox
regression models were used to examine the relationship between
DM and 30-day and 1-year mortality, respectively. The factors used
to construct theMultivariable Logistic and Cox regressionmodels in
this study included: age, sex, hypertension, CKD, CHF, PCI, AF and
anemia. Three models were sequentially constructed with or
without adjustment for covariates: 1) unadjusted; 2) CHF and
CKD; 3) age, sex, PCI, comorbidities (CHF, CKD, AF,
hypertension and anemia). Presented tests were 2-tailed for all,
and a p-value <0.05 was considered statistically significant. All
statistical analyses were performed using R (ver. 4.0.3).
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RESULTS

A total of 1774 patients (mean age 69.3 ± 14.3 years, 46.1% had
DM) were included in the American cohort and 3380 (mean age
62.2 ± 12.2 years, 29.3% had DM) in the Chinese cohort. In the
MIMIC-III cohort, 37.8% were female, 43.6% and 43.3% had
CHF and CKD. In the CIN cohort, 19.6% were female, 24.0% and
25.0% suffered from CHF and CKD.

In both cohorts, DM group tended to be older than non-DM
group. In the American cohort, no significant difference in DM
prevalence was observed in gender, while female patients were
more in DM group compared with non-DM group (26.4% vs.
16.8%) in the CIN cohort (p<0.001). In both cohorts, the
prevalence of CKD and CHF was significantly higher in DM
group than in non-DM group. Among patients with DM, the
American cohort had a higher prevalence of CHF, CKD, and
lower use of PCI than the CIN cohort at baseline. AMI patients
undergoing PCI were less in DM group compared with non-DM
group (90.5% vs. 92.7% in the CIN cohort; 64.06 vs. 75.73 in
MIMIC-III cohort, respectively). More details of the baseline
information of both cohorts are listed in Table 1.

Thirty-Day and 1-Year Mortality
At 30-day follow-up, a total of 288 patients (16.2%) in MIMIC-
III cohort and 102 (3.0%) in CIN cohort died. At 1-year follow-
up, 473 (26.7%) and 230 (6.8%) died in MIMIC-III and CIN
cohort (Figure 2). As Kaplan-Meier curves showed (Figure 3),
the short- and long-term mortality of DM in critical AMI
patients was significantly higher compared to non-DM group
in both MIMIC-III and CIN cohort (Log-rank test, p<0.0001).
Controlling for confounding variables, DM group had a higher
risk of 30-day mortality than non-DM group in both cohorts
(adjusted odds ratio (OR) (95% CI): 2.71 (1.99-3.73) in MIMIC-
III; aOR (95% CI): 9.89 (5.81-17.87) in CIN) (Table 2); and had a
significantly higher 1-year mortality in both cohorts [(adjusted
hazard ratio (aHR) (95% CI): 1.91 (1.56-2.35) in MIMIC-III;
aHR (95% CI): 2.62 (1.99-3.45) in CIN)] (Table 3).
DISCUSSION

To our knowledge, this is the first study to examine the harmful
effect of DM on short- and long-term mortality simultaneously in
critical AMI patients from American and Chinese cohorts. In our
two cohorts, DM is very common among critical AMI patients
(nearly half and one-third, respectively). Even after taking into
account cardio-renal function, both the American and Chinese
cohorts suggest that critical AMI patients with DM have 1.71- and
8.89-fold higher 30-day mortality, and 0.91- and 1.62-fold higher 1-
year mortality than non-DM group, respectively. Accordingly, the
death burden of DM in critical AMI patients is heavier in the
Chinese cohort than in the American cohort.

Notably, the prevalence of DM is very high in patients with
critical AMI. In this study analyzing an American cohort and a
Chinese cohort, 46.1% and 29.3% respectively of patients with
critical AMI had comorbid DM. Previously, Atman et al. have
December 2021 | Volume 12 | Article 797049
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reported a high prevalence of DM (54%) in patients with critical
AMI admitted into CCU in a 1,598 Qatar cohort (11). Possible
explanations for the even higher prevalence compared with our two
study cohorts could be due to the country itself has a high overall
prevalence of diabetes in Qatar, and could be related to the highly
Frontiers in Endocrinology | www.frontiersin.org 4
prevalent consanguinity in marriages in the society (11). Similar to
our results, in the INTERHEART study including 12,431 AMI
patients admitted to CCU or equivalent cardiology ward from 52
countries, the 3,030 Chinese AMI participants had a lower rate of
self-report DM at admission compared with 9,431 AMI patients in
TABLE 1 | Baseline characteristics of critical AMI patients with and without DM in American MIMIC-III and Chinese CIN databases.

Characteristics MIMIC-III (N=1774) CIN (N=3380)

Non-DM DM P-value Non-DM DM P-value
N=956 N=818 N=2388 N=992

Demographic characteristics
Age, year 67.7 ± 15.3 71.1 ± 12.7 <0.001 61.4 ± 12.3 64.1 ± 11.5 <0.001
Female, n (%) 355 (37.13) 316 (38.63) 0.549 400 (16.75) 262 (26.41) <0.001
Complication
Hypertension, n (%) 450 (47.07) 376 (45.97) 0.676 1060 (44.39) 607 (61.19) <0.001
CHF, n (%) 340 (35.56) 434 (53.06) <0.001 484 (20.27) 327 (32.96) <0.001
CKD, n (%) 290 (30.95) 463 (57.59) <0.001 502 (21.02) 344 (34.68) <0.001
Stroke, n (%) 24 (2.51) 50 (6.11) <0.001 115 (4.82) 83 (8.37) <0.001
PCI, n (%) 724 (75.73) 524 (64.06) <0.001 2214 (92.71) 898 (90.52) 0.038
Anemia, n (%) 509 (54.32) 491 (61.15) 0.005 777 (34.83) 421 (44.32) <0.001
AF, n (%) 192 (20.08) 217 (26.53) 0.002 46 (1.93) 27 (2.72) 0.187
Medications
b blocker, n (%) 774 (80.96) 685 (83.74) 0.143 1993 (83.46) 723 (83.29) 0.954
Statins, n (%) 765 (80.02) 693 (84.72) 0.012 2260 (94.64) 815 (93.89) 0.462
ACEI or ARB, n (%) 673 (70.40) 566 (69.19) 0.618 1615 (67.63) 528 (60.83) <0.001
DAPT, n (%) 729 (76.26) 642 (78.48) 0.289 2119 (88.74) 775 (89.29) 0.705
December 2
021 | Volume 12 | Article
ACEI, angiotensin converting enzyme inhibitor; AF, atrial fibrillation; AMI, acute myocardial infarction; ARB, angiotensin receptor blocker; CHF, congestive hearts failure; CKD, chronic
kidney disease; DAPT, dual antiplatelet therapy; PCI, percutaneous coronary intervention.
FIGURE 2 | Summary graph of the role of DM in patients with critical AMI in the MIMIC-III and CIN cohort. *Odds ratio. †Hazard ratio.
797049
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other countries (13% vs. 23%) (12). Noticeably, both the MIMIC-III
cohort and CIN cohort were substantially higher in the prevalence
of DM than the INTERHEART study (18.5%) among AMI patients
(13), probably because the INTERHEART study relied only on a
self-report history of DM, underestimating the DM prevalence in its
study population. Another reason for the difference in the
prevalence of DM is that the INTERHEART study was
conducted from 1999 to 2003 and predated both MIMIC-III and
CIN cohorts by years, and the burden of DM had increased rapidly
throughout those years (14). As is shown above, despite the overall
improvement in healthcare service and therapies throughout the
Frontiers in Endocrinology | www.frontiersin.org 5
years, DM co-morbidity remains high in AMI patients and
substantially higher in critical AMI patients.

Noteworthily, the prevalence of DM in patients with critical
AMI in China seems lower compared to the United States. The
reason for this phenomenon may be that physicians in the
United States and China have different diagnostic standards for
diabetes. The National Glycohemoglobin Standardization
Program standardized the vast majority of assays used in the
United States in 2000 (15, 16), and an HbA1c level ≥6.5% was
later supplemented into the American diagnostic criteria for
diabetes besides fasting and 2-hour blood glucose levels (17).
A B

FIGURE 3 | Kaplan-Meier curves for all-cause mortality in patients with critical AMI with and without DM. (A) 1-year mortality among patients with critical AMI with
and without DM in MIMIC-III. (B) 1-year mortality among patients with critical AMI with and without DM in CIN.
TABLE 2 | Logistic regression analyses of DM to predict 30-day mortality in patients with critical AMI in American MIMIC-III and Chinese CIN databases.

Database Model 1 Model 2 Model 3

OR (95% CI) P-value OR (95% CI) P-value OR (95% CI) P-value

MIMIC-III DM vs. Non-DM 3.07 (2.35-4.04) <0.001 2.52 (1.87-3.44) <0.001 2.71 (1.99-3.73) <0.001
CIN 13.07 (7.93-22.87) <0.001 10.15 (6.11-17.88) <0.001 9.89 (5.81-17.87) <0.001
December 2
021 | Volume 12 | Article
Model 1: unadjusted.
Model 2: adjusted for chronic kidney disease, congestive hearts failure.
Model 3: adjusted for age, sex, hypertension, chronic kidney disease, congestive hearts failure, percutaneous coronary intervention, atrial fibrillation, anemia.
TABLE 3 | Cox proportional hazards analyses of DM to predict 1-year mortality in patients with critical AMI in American MIMIC-III and Chinese CIN databases.

Database Model 1 Model 2 Model 3

HR (95% CI) P-value HR (95% CI) P-value HR (95% CI) P-value

MIMIC-III DM vs. Non-DM 2.49 (2.06-3.01) <0.001 1.82 (1.48-2.23) <0.001 1.91 (1.56-2.35) <0.001
CIN 3.55 (2.73-4.62) <0.001 2.76 (2.12-3.61) <0.001 2.62 (1.99-3.45) <0.001
Model 1: unadjusted.
Model 2: adjusted for chronic kidney disease, congestive hearts failure.
Model 3: adjusted for age, sex, hypertension, chronic kidney disease, congestive hearts failure, percutaneous coronary intervention, atrial fibrillation, anemia.
797049
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However, in China, physicians have been using the 1999 World
Health Organization criteria to diagnose DM until 2020, only
utilizing a fasting blood glucose ≥7.0 and 2-hour blood glucose
of ≥7.8 mmol/l. Since less severe cases were not recognized as
DM under the stricter diagnostic criteria, the prevalence of DM
could be underestimated in China. Meanwhile, it may explain why
the mortality risk of DM in critical AMI patients seems relatively
higher in China. Nonetheless, new cases of DM among adults
significantly decreased from 2008 to 2018 in the US (18), while
China is experiencing a rapid increase in the burden of DM (19, 20).

Another noticeable difference between two cohort are the
30-day and 1-year mortality, regardless of DM status. There are
some reasons accounting for the higher mortality of patients in
the MIMIC-III cohort. The patients were older, had higher
prevalence of comorbidities and worse cardio-renal function.
Moreover, PCI was an effective means of treatment for AMI,
but the use of PCI was distinctly less than that in CIN cohort. In
addition, the enrollment period differs between the two study
cohorts (American registry vs. Chinese registry, 2001 to 2012
vs. 2007-2018, respectively), with the continuous improvement
of medical technology, the survival rate of patients
was improving.

DM remains a good prognostic predictor even in critical AMI
patients who have a higher risk of death. Our study reported DM
is associated with a nearly 2 to 9-fold higher risk of 30-day
mortality and increased risk of 1-year mortality in patients with
critical AMI. Few studies have investigated the prognostic effect
of DM in critical AMI patients. Several studies evaluated the
impact of DM after AMI on excess mortality and indicated that
DM was associated with over 50% increase in short- and long-
term mortality following unselected AMI, even after adjusting
for confounders (5, 6, 21). However, some studies reported
conflicting results. In a nationwide cohort of 2,018 DM and
19,547 Non-DM patients with a first hospitalized AMI in the
Netherlands, DM was not independently associated with
increased risk of 28-day mortality, but the result was not fully
adjusted due to limited data, including other risk factors,
comorbidity and treatment (22). In addition, Syed et al.
reported that no difference was seen in the 1-year major
cardiac event (MACE) or mortality between those with and
without DM, who presented with AMI and were treated with
drug-eluting stents, after adjusting co-morbid conditions, but the
DM population still had a higher unadjusted mortality, although
the sample size was relatively small (161 DM and 395 Non-DM
patients) (23). Additionally, DM may be associated with
mortality but not independent of other variables. Marenzi et al.
reported that the increased in-hospital mortality of DM patients
with STEMI was mainly driven by their underlying cardio-renal
dysfunction in an Italy cohort (7). Consistent with another
cohort of elderly adults with non-ST-elevation ACS
(NSTEACS) from Italy (24), DM and hyperglycemia on
admission were associated with higher mortality, mostly
because of preexisting cardiovascular and renal damage.
Furthermore, previous studies suggested that DM with
concomitant renal insufficiency or cardiovascular co-
morbidities independently or synergistically was related to an
Frontiers in Endocrinology | www.frontiersin.org 6
increase in worse outcomes after AMI (25, 26). Similarly, in two
cohorts of our study, CKD and CHF were independent risk
factors of mortality. Thus, DM may act as both an independent
and synergistic factor to aggravating disease progression in
patients with critical AMI.

Consistently, patients with DM have a greater atherosclerosis
burden, with more diffuse and more multivessel coronary artery
disease (25). Besides, patients with DM and AMI present more
rapidly accumulate micro-and macrovascular complications,
which may contribute to their worse outcomes (21). DM
independently increases short- and long-term mortality in
patients with AMI, and some pathophysiological mechanisms
have been proposed to account for the adverse influence,
including abnormalities in the endothelial, vascular smooth
muscle cell, and platelet function; decreased bioavailability of
nitric oxide; increased oxidative stress; pro-inflammatory/
thrombotic state (27).

All findings based on two cohorts from the United States and
China support that clinician need to pay specific attention to
critical AMI patients who are diagnosed with DM. Early DM
screening and treatment for critical AMI patients may be an
effective means to reduce short-term deaths. Appropriate
relaxation of the diagnostic criteria for DM may help
distinguish potentially high-risk patients, so as to provide
timely management and treatment for better ourcomes. In
China, HbA1c levels should be incorporated in the diagnosis of
DM according to the latest guidelines to better identify DM
patients. Clinicians should be aware of effective glycemic control
(recommended target <180 mg/dL while avoiding hypoglycemia)
(28) and stress blood glucose monitoring during follow-up. In
addition, comprehensive systematic care after the event is needed
in order to improve survival in critical AMI patients,
incorporating intensification of care at various levels:
aggressive management of multiple cardiovascular risk factors,
strengthening guideline-recommended treatments, and
importantly, patients’ education and support (29). Moreover, a
reduction of mortality in critical AMI patients with DM may be
achieved through cardio- and renal-protective therapies (7).
Recently, sodium-glucose cotransporter 2 inhibitors (SGLT2i)
were shown to provide cardiovascular protection and prevent
renal function deterioration, moreover, SGLT2i can also inhibit
platelet activation and may act synergistically with anti-platelet
therapies in the setting of acute myocardial infarction (30–32),
and could be of clinical benefit to this vulnerable population.
Further research is needed on the development of novel
interventions to reduce mortality and improve survival quality
in critical AMI patients with DM.

Limitations
First, because the current study was the retrospective pattern,
our inferences did not reflect direct causality, and some relevant
information has not been collected completely. To make up for
the disadvantage, we conducted the study simultaneously
analyzing two existing high-quality cohorts and observed
consistent effects, which to some extent enhanced the
reliability of our results. Second, the enrollment period differs
December 2021 | Volume 12 | Article 797049
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between the two study cohorts, which may potentially influence
both the short- and long-term outcomes of the enrolled patients
(American registry vs. Chinese registry, 2001 to 2012 vs. 2007-
2018), and may contribute to the noticeable difference between
mortality of two cohorts. Third, the baseline status of the
patients with critical AMI in the two countries is different,
but for this reason, the relationship between DM and prognosis
that we have verified is more applicable among critical AMI
patients with DM. Fourth, the diagnostic criteria for DM was
different between two countries. But it still manages to reflect a
high prevalence of DM, and DM was proven independently
associated with mortality in each cohort. Lastly, we only
explored all-cause mortality for a single endpoint and did not
have a more comprehensive assessment of the prognosis of
critical AMI patients with DM, because neither cohort
registered specific information about cause of death and other
follow-up information. Nonetheless, for these critical AMI
patients, cardiogenic death is the main cause of death.
CONCLUSION

Both American and Chinese cohorts suggest that DM is very
common among critical AMI patients (nearly half and one-third,
respectively). Even after taking into account cardio- and renal
function, critical AMI patients with DM have 1.71- and 8.89-
fold higher 30-day mortality, and 0.91- and 1.62-fold higher 1-
year mortality than non-DM group in MIMIC and CIN cohorts,
respectively. Further studies are needed on prevention and
treatment strategies on DM among critical AMI patients with
DM, especially in China.
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