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Abstract

Background/Objectives: Obesity and diabetes mellitus coexist, but the association of obe-
sity with invasive management and in-hospital outcomes in acute myocardial infarction
(AMI) complicated by cardiogenic shock is uncertain. We evaluated these associations
among adults with diabetes mellitus. Methods: We performed a retrospective discharge-
level analysis of the National Inpatient Sample for 2016–2021. Obesity was identified from
ICD-10-CM codes. Survey-design logistic regression accounted for weights, strata, hospital
clusters, and prespecified covariates. Results: The cohort comprised 19,399 discharges,
representing 96,995 hospitalizations; 24.1% had obesity. Angiography and coronary artery
bypass grafting (CABG) were more frequent with obesity, whereas percutaneous coro-
nary intervention (PCI) was less frequent. After adjustment, obesity was associated with
higher odds of angiography (adjusted odds ratio [aOR] 1.12, 95% confidence interval [CI]
1.03–1.21) and CABG (aOR 1.49, 95% CI 1.35–1.63), lower odds of PCI (aOR 0.90, 95% CI
0.84–0.97), and similar odds of circulatory support (aOR 1.00, 95% CI 0.93–1.07). Adjusted
odds were lower for major adverse cardiovascular and cerebrovascular events (aOR 0.88,
95% CI 0.82–0.95), in-hospital mortality (aOR 0.90, 95% CI 0.83–0.98), acute ischemic stroke
(aOR 0.78, 95% CI 0.64–0.95), and major bleeding (aOR 0.86, 95% CI 0.76–0.98). Proce-
dure adjustment attenuated mortality and major bleeding. Conclusions: Obesity was
associated with a different invasive-management pattern and lower adjusted odds of sev-
eral short-term outcomes, consistent with an apparent in-hospital obesity paradox in this
high-risk population.

Keywords: diabetes mellitus; obesity; cardiogenic shock; acute myocardial infarction;
revascularization; obesity paradox; National Inpatient Sample

1. Introduction
Diabetes mellitus and obesity are increasing worldwide. In 2024, an estimated

589 million adults aged 20–79 years were living with diabetes, and this number is projected
to reach approximately 853 million by 2050 [1]. In parallel, global forecasts indicate that
more than half of adults may have overweight or obesity by 2050 [2]. Diabetes is a major risk
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factor for cardiovascular disease, including acute myocardial infarction [3,4]. It has been
associated with a higher incidence of cardiogenic shock after acute myocardial infarction,
although its independent association with mortality after shock onset has varied across
studies [5–8]. These adverse cardiovascular patterns may partly reflect a greater burden of
diffuse coronary disease, endothelial and microvascular dysfunction, and accompanying
macrovascular complications [9–11].

Obesity is one of the most prevalent comorbidities in type 2 diabetes. Approximately
90% of adults with type 2 diabetes have overweight or obesity [12]. Conversely, a US
cohort found obesity to be associated with an approximately 2.7-fold higher risk of incident
diabetes [13]. Obesity is also a well-recognized independent risk factor for ischemic heart
disease [14,15], potentially through chronic inflammation, oxidative stress, endothelial
dysfunction, and adverse metabolic effects [16,17]. Nevertheless, some studies reported
lower unadjusted event rates among patients with higher body mass index after acute my-
ocardial infarction or percutaneous coronary intervention, although the association did not
consistently persist after multivariable adjustment [18,19]. This apparent “obesity paradox”
has also been described in meta-analyses of acute coronary syndrome and coronary artery
disease [20,21].

The objective of this study was to evaluate the association of obesity with coronary
angiography, revascularization, circulatory support, in-hospital mortality, MACCE, acute
ischemic stroke, and major bleeding among adults with diabetes mellitus hospitalized for
acute myocardial infarction complicated by cardiogenic shock.

2. Materials and Methods
2.1. Data Source

We performed a retrospective discharge-level analysis using the National Inpatient
Sample (NIS), Healthcare Cost and Utilization Project, Agency for Healthcare Research and
Quality, for 2016–2021 [22]. The NIS is a restricted-access limited data set comprising an
approximately 20% stratified all-payer sample of hospital discharges from US community
hospitals and is designed to generate national estimates rather than function as a census
of every hospitalization. To account for the sampling design, the Healthcare Cost and
Utilization Project assigns each observed discharge record a discharge weight (DISCWT),
indicating how many similar hospitalizations in the national population that record repre-
sents. Applying DISCWT expands the observed sample to an estimate of the total number
of US hospitalizations. We therefore report both the number of discharge records directly
observed in the NIS (n) and the corresponding weighted national estimate (weighted N).
For example, the 19,399 observed records in our analytic cohort represent an estimated
96,995 hospitalizations nationally. Because the unit of analysis is a hospital discharge,
repeated hospitalizations of the same individual cannot be identified.

We included hospital discharge records for adults aged ≥18 years whose admission
was nonelective and who had diabetes mellitus, a principal diagnosis of acute myocardial
infarction, and cardiogenic shock. We excluded type 2 myocardial infarction, records
without a valid hospital identifier required for design-based analysis, and records with
incomplete information required for cohort definition. Descriptive analyses used the final
cohort; multivariable models used complete observations for all prespecified covariates.

2.2. Definitions

Diagnoses and in-hospital complications were identified using International Classi-
fication of Diseases, Tenth Revision, Clinical Modification (ICD-10-CM) codes, whereas
inpatient procedures were identified using the International Classification of Diseases,
Tenth Revision, Procedure Coding System (ICD-10-PCS). Diabetes mellitus was identified
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using ICD-10-CM codes E08.*, E09.*, E10.*, E11.*, and E13.*. Acute myocardial infarction
was identified by a principal diagnosis code from I21.*, with type 2 myocardial infarction
(I21.A1) excluded, and cardiogenic shock was identified by R57.0. Obesity was defined by
ICD-10-CM codes E66.0*, E66.1*, E66.2*, E66.8*, or E66.9* in any diagnosis field; E66.3, de-
noting overweight, was excluded. Hospitalizations without a qualifying obesity diagnosis
formed the reference group. Acute ischemic stroke was identified using I63.* diagnosis
codes. MACCE was defined as a composite of in-hospital mortality or acute ischemic stroke.
The complete operational code list is provided in Supplementary Table S1. For readability,
the terms obesity, obesity group, and reference group are used throughout the remainder
of the manuscript.

2.3. Statistical Analysis

Continuous variables are presented as weighted means with standard deviations and
categorical variables as weighted frequencies and percentages. Between-group comparisons
used weighted Student’s t tests or Pearson chi-square tests, as appropriate. All reported
national counts were obtained with the NIS discharge weight; these weighted counts
estimate national hospitalizations and do not represent additional observed records.

Multivariable analyses incorporated the NIS discharge weight, sampling stratum, and
hospital cluster. The eligible cohort was specified as a subpopulation (domain) of the master
analytic file so that design-based standard errors reflected the full sampling structure.

Covariates were prespecified on clinical grounds and from the prior literature; auto-
mated variable selection was not used. Every primary model included age (continuous),
sex, race, calendar year, hospital region, hospital bed size, hospital location/teaching status,
ST-segment elevation myocardial infarction, cardiac arrest, ventricular tachycardia, ven-
tricular fibrillation, atrial fibrillation, heart failure, hypertension, hyperlipidemia, chronic
kidney disease, smoking history/tobacco use, anemia, thrombocytopenia, coagulopathy,
malignancy, dementia, peripheral vascular disease, and valvular heart disease.

Separate design-based logistic regression models estimated adjusted odds ratios (aORs)
with 95% confidence intervals (CIs) for coronary angiography, PCI, CABG, circulatory sup-
port, MACCE, in-hospital mortality, acute ischemic stroke, and major bleeding. Because
in-hospital procedures occur after admission and may reflect both the evolving clinical
condition and treatment selection, they were not included in the primary clinical-outcome
models. A sensitivity analysis additionally included coronary angiography, PCI, CABG,
circulatory support, and mechanical ventilation. Models used complete records for all co-
variates (n = 18,638 observed discharges; weighted N = 93,190). Model fit was summarized
with Nagelkerke pseudo-R2.

Analyses were performed using IBM SPSS Statistics version 24 (IBM Corp., Armonk,
NY, USA). All tests were two-sided, and p < 0.05 was considered statistically significant.
Figures were prepared using Python 3 and Pillow version 12.2.0.

3. Results
3.1. Cohort Characteristics and Crude Outcomes

The source cohort represented 238,745 weighted hospitalizations with acute myocar-
dial infarction complicated by cardiogenic shock. The final cohort included 19,399 observed
discharges with diabetes mellitus, corresponding to 96,995 weighted national hospital-
izations. Obesity was present in 4678 observed discharges, representing 23,390 weighted
hospitalizations (24.1%); 14,721 observed discharges, representing 73,605 weighted hospi-
talizations (75.9%), were in the reference group (Figure 1).
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Figure 1. Study flow diagram. Lowercase n denotes observed discharges and weighted N denotes
estimated national hospitalizations.

Baseline characteristics are shown in Table 1. Adults in the obesity group were younger
than those in the reference group (65 ± 11 vs. 69 ± 11 years, p < 0.001) and were more often
female (39.6% vs. 35.7%, p = 0.001).

Table 1. Baseline demographic and clinical characteristics of adults with diabetes mellitus and acute
myocardial infarction complicated by cardiogenic shock according to obesity status. The reference
group comprised hospitalizations without obesity.

Reference Group Obesity Group p Value

Weighted NIS discharges 73,605 23,390

Age, years, mean ± SD 69 ± 11 65 ± 11 <0.001

Female, % 35.7 39.6 0.001

Ethnicity, % <0.001
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Table 1. Cont.

Reference Group Obesity Group p Value

White 64.4 72.6

Black 10.6 10.7

Hispanic 13.7 10.7

Asian 5.7 2.2

Native 0.9 0.6

Other 4.7 3.3

Hospital region, %. <0.001

Northeast 16.9 13.3

Midwest or north central 21.5 26.1

South 40.6 41.7

West 20.9 18.9

Hospital bed size, % 0.001

Small 14.5 13.8

Medium 28.0 27.5

Large 57.4 58.8

Hospital location/teaching status, %. <0.001

Rural 4.2 4.5

Urban non-teaching 17.6 18.5

Urban teaching 78.3 76.9

Record characteristics, %

STEMI 50.7 48.8 <0.001

Cardiac arrest 11.6 11.5 0.628

Ventricular fibrillation 13.4 14.7 <0.001

Ventricular tachycardia 20.4 21.5 <0.001

Length of stay, days, mean ± SD 9 ± 10 9 ± 9 <0.001

Total charge, USD, mean ± SD 247,051 ± 276,382 268,871 ± 277,562 0.048

Comorbidities, %

Heart failure 66.7 70.7 <0.001

Valvular heart disease 18.9 17.2 <0.001

Hypertension 85.1 89.4 <0.001

Hyperlipidemia 63.2 73.4 <0.001

Atrial fibrillation 31.3 32.9 <0.001

Smoking 36.7 41.1 <0.001

Dementia 5.7 2.2 <0.001

Chronic kidney disease 39.8 40.3 0.168

Peripheral vascular disease 8.8 7.6 <0.001

Anemia 45.2 46.3 0.002

Thrombocytopenia 15.1 13.3 <0.001

Coagulopathy 6.4 5.6 <0.001
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Table 1. Cont.

Reference Group Obesity Group p Value

Chronic liver disease 0.9 0.9 0.163

Hematologic malignancy 0.9 0.6 <0.001

Solid malignancy 2.2 1.6 <0.001

Metastatic malignancy 0.8 0.5 <0.001

Heart failure, hypertension, hyperlipidemia, atrial fibrillation, smoking history/tobacco
use, and anemia were more frequent in the obesity group. Valvular heart disease, dementia,
peripheral vascular disease, thrombocytopenia, coagulopathy, and malignancy were more
frequent in the reference group. Chronic kidney disease and chronic liver disease did not
differ significantly between the groups.

Crude, weighted procedure rates are shown in Table 2. Coronary angiography
(72.5% vs. 68.4%) and CABG (25.3% vs. 17.8%) were more frequent in the obesity group,
whereas PCI was slightly less frequent (49.9% vs. 51.0%). Circulatory support (46.6% vs.
45.0%) and mechanical ventilation (46.2% vs. 45.4%) were modestly more frequent in the
obesity group.

Table 2. Crude survey-weighted in-hospital procedures, complications, and outcomes according to
obesity status. The reference group comprised hospitalizations without obesity.

Reference Group Obesity Group p Value

Weighted NIS discharges 73,605 23,390

In-hospital procedures

Coronary angiography, % 68.4 72.5 <0.001

PCI, % 51.0 49.9 0.003

CABG, % 17.8 25.3 <0.001

Thrombolysis, % 0.4 0.4 0.979

Mechanical ventilation, % 45.4 46.2 0.034

Circulatory support (inc. IABP, LV assist device and ECMO), % 45.0 46.6 <0.001

In-hospital complications

MACCE, % 40.6 33.6 <0.001

In-hospital mortality, % 34.6 27.9 <0.001

Acute ischemic stroke, % 3.9 3.1 <0.001

Cardiac complications

Coronary artery dissection, % 0.8 1.2 <0.001

Pericardial effusion (including tamponade), % 3.1 2.9 0.126

Tamponade, % 0.9 0.9 0.612

Dressler’s syndrome, % 0.3 0.4 0.014

Post-MI angina, % 0.4 0.5 0.002

Intracardiac thrombus, % 0.6 0.3 <0.001

Mechanical complications, % 0.6 0.4 <0.001
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Table 2. Cont.

Reference Group Obesity Group p Value

Vascular complications, % 0.4 0.5 0.773

Major bleeding, % 8.6 7.1 <0.001

Gastrointestinal bleeding, % 6.1 4.4 <0.001

Procedure-related bleeding, % 1.7 2.2 <0.001

Intracranial hemorrhage, % 0.8 0.6 <0.001

Retroperitoneal bleeding, % 0.4 0.3 0.019

Postprocedural shock, % 0.2 0.2 0.074

Crude MACCE (33.6% vs. 40.6%), in-hospital mortality (27.9% vs. 34.6%), acute
ischemic stroke (3.1% vs. 3.9%), and major bleeding (7.1% vs. 8.6%) were less frequent
in the obesity group (all p < 0.001). Other in-hospital complications are summarized
in Table 2.

3.2. Adjusted Associations and Sensitivity Analysis

In primary design-adjusted models, obesity was associated with higher odds of
coronary angiography (aOR 1.12, 95% CI 1.03–1.21; p = 0.008) and CABG (aOR 1.49,
95% CI 1.35–1.63; p < 0.001), lower odds of PCI (aOR 0.90, 95% CI 0.84–0.97; p = 0.007),
and similar odds of circulatory support (aOR 1.00, 95% CI 0.93–1.07; p = 0.967) (Table 3
and Figure 2).

Table 3. Primary design-adjusted association of obesity with in-hospital procedures and outcomes.

Outcome aOR 95% CI pValue Nagelkerke R2

Coronary angiography 1.12 1.03–1.21 0.008 0.079
Percutaneous coronary intervention 0.90 0.84–0.97 0.007 0.206

Coronary artery bypass grafting 1.49 1.35–1.63 <0.001 0.322
Circulatory support 1.00 0.93–1.07 0.967 0.091

MACCE 0.88 0.82–0.95 0.001 0.143
In-hospital mortality 0.90 0.83–0.98 0.015 0.176
Acute ischemic stroke 0.78 0.64–0.95 0.014 0.033

Major bleeding 0.86 0.76–0.98 0.025 0.078
Reference: hospitalizations without obesity. All models included the prespecified demographic, hospital, acute-
presentation, and comorbidity covariates listed in Methods. The four primary clinical-outcome models did not
include in-hospital procedures. aOR, adjusted odds ratio; CI, confidence interval.

Obesity was also associated with lower adjusted odds of MACCE (aOR 0.88, 95% CI
0.82–0.95; p = 0.001), in-hospital mortality (aOR 0.90, 95% CI 0.83–0.98; p = 0.015), acute
ischemic stroke (aOR 0.78, 95% CI 0.64–0.95; p = 0.014), and major bleeding (aOR 0.86, 95%
CI 0.76–0.98; p = 0.025). Nagelkerke pseudo-R2 values for the primary models ranged from
0.033 to 0.322 (Table 3).

When in-hospital procedures were added in sensitivity analyses, the associations with
MACCE (aOR 0.90, 95% CI 0.83–0.98; p = 0.013) and acute ischemic stroke (aOR 0.77, 95%
CI 0.63–0.93; p = 0.008) persisted. The associations with in-hospital mortality (aOR 0.94,
95% CI 0.86–1.02; p = 0.147) and major bleeding (aOR 0.89, 95% CI 0.78–1.01; p = 0.068) were
attenuated and no longer statistically significant (Table 4).
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Figure 2. Design-adjusted odds ratios and 95% confidence intervals for the association of obesity
with in-hospital procedures and clinical outcomes. The reference group is hospitalizations without
obesity. Figures were prepared using Python 3 and Pillow version 12.2.0.

Table 4. Sensitivity analysis of clinical outcomes additionally adjusted for coronary angiography, PCI,
CABG, circulatory support, and mechanical ventilation.

Outcome aOR 95% CI pValue Nagelkerke R2

MACCE 0.90 0.83–0.98 0.013 0.243
In-hospital mortality 0.94 0.86–1.02 0.147 0.303
Acute ischemic stroke 0.77 0.63–0.93 0.008 0.050

Major bleeding 0.89 0.78–1.01 0.068 0.091
Reference: hospitalizations without obesity. Models included all prespecified primary covariates plus the listed
in-hospital procedures. aOR, adjusted odds ratio; CI, confidence interval.

4. Discussion
In this nationally representative analysis of adults with diabetes mellitus and acute

myocardial infarction complicated by cardiogenic shock, obesity was associated with
important differences in both invasive management and in-hospital outcomes. After
adjustment, the obesity group had higher odds of coronary angiography and CABG, lower
odds of PCI, and similar odds of circulatory support. Obesity was also associated with
lower adjusted odds of MACCE, in-hospital mortality, acute ischemic stroke, and major
bleeding. In the procedure-adjusted sensitivity analysis, the associations with MACCE
and acute ischemic stroke remained significant, whereas those with mortality and major
bleeding were attenuated.

The greater use of coronary angiography and CABG, together with the lower use
of PCI, may indicate a different pathway of invasive management in the obesity group.
Several factors may have contributed to this pattern. Patients with obesity were younger,
which may have increased the likelihood of invasive evaluation and surgical candidacy. In
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patients with diabetes, multivessel coronary disease may favor CABG over complex PCI
when surgical revascularization is clinically feasible [11,23]. In acute myocardial infarction
complicated by cardiogenic shock, the choice between PCI and CABG is also shaped
by coronary anatomy and clinical circumstances [24]. Thus, more frequent angiography
may have identified coronary anatomy less suitable for PCI and prompted referral for
CABG. Differences in clinical presentation, referral pathways, and treatment selection
may also have contributed. Although these associations persisted after adjustment for
measured patient and hospital characteristics, the contribution of the proposed mechanisms
is difficult to evaluate in the present study and should be explored in cohorts with detailed
angiographic and temporal information.

The focus on diabetes mellitus is clinically important. Diabetes is associated with
accelerated and often diffuse coronary atherosclerosis, endothelial and microvascular dys-
function, and a prothrombotic milieu, all of which may influence the presentation and
course of acute myocardial infarction and cardiogenic shock [3,5–11]. Obesity frequently
coexists with diabetes and may further modify insulin resistance, inflammation, cardiores-
piratory reserve, and treatment feasibility [12,16,17,25,26]. The observed combination of
different revascularization patterns and lower adjusted odds of several in-hospital events
therefore provides clinically relevant information for a particularly high-risk metabolic
population that remains incompletely characterized.

The lower adjusted odds of adverse clinical outcomes are consistent with the reported
“obesity paradox” in coronary artery disease and acute coronary syndromes [20,21,27,28].
A meta-analysis of patients with cardiogenic shock also reported a modestly lower ad-
justed mortality estimate among patients with overweight or obesity [29]. A conference
abstract using NIS data also reported favorable in-hospital outcomes among patients with
diabetes, obesity, and ST-segment elevation myocardial infarction [30]. Our study extends
these observations to adults in whom diabetes mellitus, acute myocardial infarction, and
cardiogenic shock coexist and demonstrates that the observed pattern encompasses both
clinical outcomes and the use of invasive cardiovascular procedures.

Several complementary mechanisms may contribute to this apparent paradox. Adults
in the obesity group were younger and had lower frequencies of dementia, peripheral
vascular disease, coagulopathy, and malignancy, suggesting differences in frailty, competing
illness, and treatment eligibility. In people with diabetes, body size may also reflect
heterogeneous disease trajectories: longstanding diabetes, sarcopenia, catabolic illness, or
unintentional weight loss may place some adults without documented obesity at greater
short-term risk, whereas greater metabolic or nutritional reserve may be relevant during
critical illness. Body mass index itself cannot distinguish fat mass from lean mass, visceral
adiposity, sarcopenia, or cardiorespiratory fitness [28,31]. A systematic review in older
adults similarly emphasized the potential influence of age, frailty, and comorbidity on
the apparent obesity paradox [32]. These factors, together with selective survival and
differences in presentation or treatment eligibility, may help explain why the association
between obesity and outcomes during an acute hospitalization can differ from the well-
established long-term cardiovascular risks of obesity.

The procedure-adjusted sensitivity analysis complements the primary findings by
assessing whether the observed associations were maintained after accounting for major in-
hospital interventions. The associations with MACCE and acute ischemic stroke remained
statistically significant, supporting their consistency across model specifications, whereas
those with mortality and major bleeding were attenuated. Because coronary angiography,
revascularization, circulatory support, and mechanical ventilation are undertaken during
hospitalization, they may reflect elements of both clinical severity and treatment selection.
The attenuation observed for mortality and bleeding therefore suggests that differences in
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in-hospital management may contribute, at least in part, to these associations. Accordingly,
this sensitivity analysis shows how stable the findings were after accounting for in-hospital
procedures, but it was not designed to determine whether these procedures explained the
observed associations.

The findings for acute ischemic stroke and major bleeding are particularly relevant
in diabetes, in which vascular injury, thrombosis, renal dysfunction, and the need for
intensive antithrombotic treatment often coexist. The association with acute ischemic stroke
remained significant after procedure adjustment, whereas the major-bleeding estimate was
attenuated. Differences in age, comorbidity burden, antithrombotic management, vascular
access, and competing in-hospital mortality may all contribute. More detailed clinical
datasets will be needed to determine how these factors interact in patients with diabetes
and cardiogenic shock.

The absence of an adjusted difference in circulatory support suggests that obesity was
not associated with greater overall device use after measured patient and hospital charac-
teristics were considered. Device use nevertheless depends on hemodynamics, institutional
capability, candidacy, goals of care, and temporal practice patterns and therefore cannot be
used as a direct measure of shock severity.

The principal strengths of this study are its large, nationally representative sample;
consistent cohort definition; incorporation of the NIS sampling design; evaluation of
multiple clinically relevant procedures and outcomes; and sensitivity analysis addressing in-
hospital treatment. For diabetology, the results provide a contemporary national benchmark
for a population in which metabolic disease, coronary disease, and shock converge. Future
studies linking such population-level data with glycated hemoglobin, diabetes duration
and subtype, glucose-lowering and obesity-directed therapies, body composition, shock
stage, and coronary anatomy may clarify which diabetic and obesity phenotypes account
for the observed differences.

Limitations

These findings should be interpreted in the context of several limitations. First, the
retrospective administrative design may be affected by coding variation, residual confound-
ing, selection, and repeated hospitalizations of the same individual. Second, obesity was
identified from diagnosis codes rather than measured body mass index or body composi-
tion; obesity class, waist circumference, percentage body fat, sarcopenia, and weight change
were unavailable. Third, the NIS does not include shock stage, detailed hemodynamics,
laboratory values, ventricular function, coronary anatomy, medication exposure, vascular
access, or granular procedure timing. Measures of diabetes control, including glycated
hemoglobin, disease duration, and glucose-lowering therapy, were likewise unavailable.
Fourth, the analysis is limited to the index hospitalization and cannot assess post-discharge
outcomes. Fifth, several secondary outcomes were examined without formal multiplicity
correction. Finally, in-hospital procedures may represent both treatment and markers
of clinical severity, which is why they were evaluated in a separate sensitivity analysis.
Despite these limitations, the study offers nationally representative evidence on a critically
ill and understudied population with diabetes mellitus.

5. Conclusions
Among US hospitalizations of adults with diabetes mellitus and acute myocardial

infarction complicated by cardiogenic shock, obesity was associated with higher adjusted
odds of coronary angiography and CABG, lower odds of PCI, and similar odds of circula-
tory support. Obesity was also associated with modestly lower adjusted odds of MACCE,
in-hospital mortality, acute ischemic stroke, and major bleeding, although the mortality
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and bleeding associations were attenuated after additional adjustment for procedures. This
pattern is consistent with an apparent in-hospital obesity paradox in a complex population
with diabetes mellitus and suggests that metabolic phenotype, comorbidity burden, and
treatment pathways may all be relevant. Further studies incorporating body composition,
diabetes severity and treatment, shock stage, coronary anatomy, and procedural timing are
needed to clarify the mechanisms underlying these associations.
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