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CABG vs PCI in Diabetic Patients with NSTEMI: A propensity-Matched Analysis

Summary The optimal revascularization in diabetic patients with NSTEMI remains controversial. In this real-world analysis,
15, 170 propensity-matched patients who underwent CABG and PCI were analyzed. CABG was associated with lower mortality
compared to PCI at 5-year follow-up.

Legend: CABG: coronary artery bypass graft; Ml: myocardial infarction; NSTEMI: non-ST-elevation myocardial infarction;
PCI: percutaneous coronary intervention.
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Abstract

Objective: To compare the outcomes of diabetic patients hospitalized with noneST-elevation
myocardial infarction (NSTEMI) referred for coronary artery bypass graft (CABG) or percuta-
neous coronary intervention (PCI) in a real-world evidence population.
Patients and Methods: This study assessed major cardiovascular outcomes in diabetic patients
who underwent myocardial revascularization, using data obtained on July 24, 2024, from Tri-
NetX, a global health research network. Patients with diabetes mellitus and NSTEMI were
identified using the International Classification of Diseases, Tenth Revision, diagnosis code. Main
outcome measure was 5-year all-cause mortality. Proportional hazards regression and propensity
score matching were used to adjust outcomes for key patients.
Results: A total of 18,115 patients with a mean age of 62.2 (SD, 8.98) years and a mean glycated
hemoglobin A1c of 7.66% (SD, 2.18%) were included, of whom 8206 (45.3%) underwent CABG
and 9909 (54.7%) underwent PCI. During the 5-year follow-up, 2275 (12.5%) deaths were
recorded in all cohort. Propensity matching yielded a 1:1 match consisting of 7585 patients in each
group (CABG vs PCI); CABG was associated with significantly lower all-cause mortality over 5 years
of follow-up (10.6% vs 17.9%; hazard ratio, 0.685; 95% CI, 0.618-0.759; P<.0001). Myocardial
infarction occurred more frequently in the PCI cohort (48.6% vs 43.3%; P<.0001). Additional
coronary revascularization was higher for PCI patients at 5 years (14.5% vs 1.72%; P¼.0229).
Conclusion: In this real-world study of diabetic patients with NSTEMI, CABG was associated
with a lower rate of all-cause mortality at 5 years when compared with PCI.
ª 2025 THEAUTHORS. Published by Elsevier Inc on behalf of Mayo Foundation forMedical Education and Research.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/)
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T he global burden of diabetes mellitus
(DM) has escalated sharply, affecting
over 476 million people worldwide

and significantly contributing to morbidity
and mortality.1 Diabetes mellitus is a well-
established risk factor for coronary artery dis-
ease (CAD), with 37% of patients with acute
coronary syndrome (ACS) also diagnosed
with DM.2 These individuals exhibit more
complex atherosclerotic lesions and worse
outcomes after myocardial infarction (MI)
and revascularization.3,4 Compared with pa-
tients without diabetes, diabetic patients have
higher prevalence of lipid-rich plaques
(58.9% vs 44.9%) and thin-cap fibroatheroma
(17.2% vs 6.3%) in nonculprit lesions, corre-
lating with adverse cardiovascular events.5,6

For revascularization, coronary artery bypass
graft (CABG) is preferred over percutaneous cor-
onary intervention (PCI) in stable CAD among
diabetic patients.7 However, in ACS, especially
in the setting of ST-segment MI, primary PCI is
the treatment of choice when feasible. In
noneST-segment elevation ACS (NSTE-ACS),
the optimal strategy remains unclear. Although
observational studies suggest CABG may offer
superior long-term outcomes for patients with
DM and multivessel CAD (MV-CAD) and
Mayo Clin Proc Inn Qual Out n June 2025
NSTE-ACS,8-11 large-scale randomized controlled
trials (RCTs) are lacking. This study aimed to
compare CABG and PCI in a real-world cohort
of diabetic patients with noneST-elevation MI
(NSTEMI) and MV-CAD (graphical abstract).

PATIENTS AND METHODS

Data Source
The data used in this study were collected on
July 24, 2024, from the TriNetX Network,
which provided access to electronic medical re-
cords (diagnoses, procedures, medications, lab-
oratory values, and genomic information) from
approximately 130 million patients from 127
health care organizations. This network com-
prises aggregate deidentified data and statistical
summaries from participating health care orga-
nizations worldwide. This ensures that users of
the platform do not have access to any pro-
tected health information or personal data. Ac-
cess to the data is available through the TriNetX
research network at https://live.trinetx.com.

Study Population
We used the TriNetX database to identify pa-
tients aged 18 years or older with a diagnosis
of DM and NSTEMI, as defined by the
;9(3):100604 n https://doi.org/10.1016/j.mayocpiqo.2025.100604
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REVASCULARIZATION IN DM AND NSTEMI
International Classification of Diseases, Tenth
Revision codes E08 to E14 and I21.4, respec-
tively. Patients who had undergone either
CABG or PCI within the past 5 years were
selected for analysis (TriNetX code
1021150). The index date for each patient
was set as the date of the CABG or PCI proced-
ure. All comorbidity diagnoses, including DM
(E08-E13) and old MI (I21.4), were consid-
ered before the procedure based on the
sequence of records in the electronic medical
chart and the time interval preceding the index
date.

However, using administrative databases
carries the risk of temporal misclassification.12

To mitigate this risk, we carefully reviewed the
coded records in relation to the timeline of
clinical events, ensuring that comorbidity
codes were recorded before the procedure
date. Furthermore, additional clinical data,
including medication prescriptions and labo-
ratory test results, were used to corroborate di-
agnoses of previous MI or diabetes before
revascularization.

Patients with severe heart failure, classified
as New York Heart Association class III or IV,
and those with a history of valve operation,
malignancy, acute infections, single-vessel
CAD, ST-elevation MI, or cardiogenic shock
were excluded.

The primary outcome was all-cause mortal-
ity at 5 years. Secondary outcomes includedMI,
stroke, and repeat revascularization. Outcomes
were identified using International Classifica-
tion of Diseases, Tenth Revision codes: MI:
I21.x (acute MI); stroke: I63.x (cerebral
infarction) and I64.x (stroke, not specified as
hemorrhagic or ischemic); and additional revas-
cularization: identified through procedure
codes that include both percutaneous and sur-
gical revascularization. Mortality data were
extracted directly from TriNetX. To provide a
clear and clinically relevant summary of the sur-
vival data comparing CABG and PCI, we
applied the restricted mean survival time
method to report the effects of interventions.

COVARIATES
We captured demographic variations, comor-
bidities, and medication consumption as cova-
riates from electronic medical records that
could be potential confounding variables.
These include age, sex, race (White or Black),
Mayo Clin Proc Inn Qual Out n June 2025;9(3):100604 n https://do
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overweight or obese, hypertension, left ven-
tricular ejection fraction, previous stroke or
MI, hypercholesterolemia, diabetes, current
smoking, aspirin, angiotensin-converting
enzyme inhibitors, angiotensin II receptor
blockers, b-blockers, and lipid-lowering medi-
cation. These variables were used to model the
propensity score matching analysis.

Statistical Analyses
Baseline characteristics between the 2 groups
were compared using the c2 test of indepen-
dence for categorical variables and independent
samples t test for continuous variables, where
appropriate. Propensity score matching was
used to balance the cohorts. Kaplan-Meier anal-
ysiswas performed to estimate the survival prob-
ability for all-causemortality andother outcomes
from1 day up to 5 years postprocedurally. Com-
parisons between the CABG and PCI cohorts
were made using the log-rank test. Cox propor-
tional hazards regression was used to calculate
hazard ratios (HRs)with 95%CIs for the primary
and secondary outcomes. The proportional haz-
ard assumption was tested using Schoenfeld re-
siduals, and in cases where this assumption
was violated, stratified models or time-
dependent covariates were used. In all analyses,
statistical significance was set at a 2-sided P value
of <.05. All statistical analyses were performed
using Python version 3.7 (scikit-learn package)
and R version 3.6.1 (survival package for
Kaplan-Meier analysis and Cox regression).

Propensity Score Estimation and Overlap
Assessment
In this study, we used propensity score match-
ing to balance the baseline characteristics be-
tween patients undergoing CABG and PCI.
Propensity scores were estimated using logistic
regression, where the treatment assignment
(CABG vs PCI) was modeled as a function of
key covariates, including age, sex, comorbid-
ities (hypertension, diabetes, hypercholester-
olemia, and chronic kidney disease), and
clinical variables such as glycated hemoglobin
A1c and left ventricular ejection fraction. The
logistic regression was used to estimate the
probability of each patient receiving either
CABG or PCI based on their baseline
characteristics.

To ensure the validity of the matching pro-
cess, we assessed common support (or overlap)
i.org/10.1016/j.mayocpiqo.2025.100604 3
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between the propensity score distributions of
the 2 groups. Overlap was evaluated by visual
inspection of propensity score histograms and
density plots for both groups, ensuring that
the scores for CABG and PCI patients shared a
significant region of overlap, thus indicating
that the propensity score model adequately
balanced the treatment groups. Patients falling
outside the region of common support were
excluded from the analysis to avoid biased com-
parisons between unmatched groups.

We further assessed the balance of baseline
characteristics between the groups by calcu-
lating the standardized mean differences
(SMDs) for each covariate. A SMD below 0.1
for each covariate was considered indicative of
good balance.13 Postmatching diagnostics
confirmed that the matching process effectively
reduced the imbalance between the groups.

Ethical Considerations
This retrospective study was exempt from
informed consent, using deidentified data per
Health Insurance Portability and Account-
ability Act Privacy Rule (Section x164.514[a]).

RESULTS

Baseline Characteristics
A total of 18,115 individuals withDM,NSTEMI,
and MV-CAD were included in the time-
dependent analysis. After propensity score
matching, the final cohorts consisted of 7585
patients in both the CABG and PCI groups,
ensuring balanced comparison between the 2
revascularization strategies. Table 1 details the
baseline characteristics of the cohorts, both
before and after propensity score matching.

The mean age of the overall population
was 62.2 years, with males comprising 66%
of the participants. The prevalence of key car-
diovascular risk factors was high, reflecting the
complexity of the patient population. Approx-
imately 28% of patients in the matched cohort
had hypertension, whereas 5% had a history
of MI, and 6% were diagnosed with chronic
kidney disease. Notably, 21% of patients
were on cholesterol-lowering medications,
and 19% were receiving antiplatelet therapy.

Before propensity score matching, there
were significant differences between the
CABG and PCI groups in several key
characteristics, including age, the prevalence
Mayo Clin Proc Inn Qual Out n June 2025
of hypertension, and the use of cholesterol-
lowering medications (P<.0001). However,
after matching, these variables were well-
balanced across both cohorts, with SMDs
<0.1 for all major covariates, indicating a
high degree of comparability between the 2
groups.

Primary and Secondary Outcomes
Over the 5-year follow-up period, all-cause
mortality occurred in 582 patients (10.6%)
in the CABG group and in 978 patients
(17.9%) in the PCI group, reflecting a signifi-
cantly lower risk of mortality in the CABG
group (HR, 0.68; 95% CI, 0.62-0.76; log-
rank test, P<.0001) (Table 2 and Figure 1).
Additionally, we found that the 30-day mor-
tality rate for CABG was 1.33%, and for PCI,
it was 2.24% (HR, 0.59; 95% CI, 0.46-0.76;
long-rank test, P<.0001).

The restricted mean survival time for the
CABG group was 4.45 years, whereas for the
PCI group it was 4.33 years, resulting in a differ-
ence of 0.12 years, with the CABG group
showing a slightly longer average survival time.
These results suggest that, on average, patients
in theCABG group experienced 0.12more years
of event-free survival (free from MI, stroke, or
revascularization) over the 5-year period
compared with those in the PCI group.

In addition to lower all-cause mortality, the
incidence of MI and the need for subsequent
coronary revascularization were significantly
lower in the CABG group compared with that
in the PCI group. The incidence of MI was
43.3% in the CABG group and 48.6% in the
PCI group, corresponding to a 10.1% relative
reduction in MI risk with CABG (HR, 0.89;
95% CI, 0.85-0.93; P<.0001). Similarly, the
need for additional coronary revascularization
was dramatically lower in the CABG group,
occurring in only 1.72% of patients compared
with 14.5% in the PCI group (HR, 0.12; 95%
CI, 0.09-0.15; P¼.0036), demonstrating an
88% reduction in repeat interventions (Table 2
and Figure 1).

Stroke rates were similar between the
groups, with no significant difference observed
(9.5% vs 10.9%; HR, 0.97; 95% CI, 0.86-1.11;
P¼.5434), suggesting that the higher incidence
of stroke historically associated with CABG
may no longer be a major differentiating factor
in this population (Table 2 and Figure 1). At 30
;9(3):100604 n https://doi.org/10.1016/j.mayocpiqo.2025.100604
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TABLE 1. Baseline Characteristics of Study Participants Before and After Propensity Score Matching

Characteristic

Before matching After matching

CABG(n¼8206) PCI(n¼9909) SMD CABG(n¼7585) PCI(n¼7585) SMD

Race, n (%)
White 5916 (72.1) 6480 (65.4) 0.145 5158 (68.0) 5195 (68.5) 0.010
Unknown 952 (11.6) 1258 (12.7) 0.033 872 (11.5) 880 (11.6) 0.003
Black or African American 648 (7.9) 1288 (13.0) 0.167 731 (9.64) 748 (9.87) 0.007
Others 706 (8.6) 921 (9.3) 0.024 661 (8.72) 667 (8.8) 0.002

Male, n (%) 5654 (68.9) 6312 (63.7) 0.110 5158 (68.0) 5196 (68.5) 0.010

Age (y), mean (SD) 67.3 (8.82) 68.2 (8.71) 0.102 61.8 (8.85) 61.8 (8.71) 0.000

Hypertension, n (%) 6515 (79.4) 7322 (73.9) 0.130 6265 (82.6) 6197 (81.7) 0.023

Hypercholesterolemia, n (%) 6318 (77.0) 6520 (65.8) 0.249 5802 (76.5) 5734 (75.6) 0.021

Previous MI, n (%) 1912 (23.3) 2844 (28.7) 0.123 2237 (29.5) 2192 (28.9) 0.013

CKD, n (%) 2626 (32.0) 3062 (30.9) 0.023 2715 (35.8) 2669 (35.2) 0.012

Heart failure, n (%) 2174 (26.5) 1744 (17.6) 0.216 1729 (22.8) 1790 (23.6) 0.019

AF or flutter, n (%) 2396 (29.2) 1516 (15.3) 0.339 1653 (21.8) 1646 (21.7) 0.002

PVD, n (%) 1247 (15.2) 1684 (17.0) 0.049 1418 (18.7) 1395 (18.4) 0.007

Stroke, n (%) 509 (6.2) 584 (5.9) 0.012 554 (7.3) 523 (6.9) 0.015

Overweight or obesity, n (%) 3496 (42.6) 3418 (34.5) 0.167 3178 (41.9) 3140 (41.4) 0.010

Smoking, n (%) 2174 (26.5) 2655 (26.8) 0.006 2108 (27.8) 2063 (27.2) 0.013

COPD, n (%) 1206 (14.7) 1605 (16.2) 0.041 1244 (16.4) 1259 (16.6) 0.005

Medications, n (%)
b-blockers 7139 (87.0) 6817 (68.8) 0.449 6402 (84.4) 6364 (83.9) 0.013
Antilipemic agents 7590 (92.5) 7154 (72.2) 0.552 6804 (89.7) 6728 (88.7) 0.032
ACE inhibitors 3651 (44.5) 4191 (42.3) 0.044 3709 (48.9) 3625 (47.8) 0.022
Hypoglycemic agents 3569 (43.5) 3537 (35.7) 0.160 3307 (43.6) 3284 (43.3) 0.006
Insulin 6581 (80.2) 5281 (53.3) 0.596 5529 (72.9) 5499 (72.5) 0.009
Platelet aggregation inhibitors 7484 (91.2) 7184 (72.5) 0.500 6690 (88.2) 6652 (87.7) 0.01

BMI (kg/m2), mean (SD) 32.0 (6.52) 31.4 (7.1) 0.088 31.2 (6.52) 31.4 (7.1) 0.029

Glucose (mg/dL), mean (SD) 154 (73.1) 143 (68.1) 0.155 153 (72.2) 145 (68.6) 0.113

Creatinine (mg/dL), mean (SD) 1.5 (2.1) 1.69 (2.04) 0.092 1.62 (2.42) 1.74 (2.06) 0.053

Total cholesterol (mg/dL), mean (SD) 184 (52.4) 178 (51.4) 0.115 182 (57.7) 180 (53.1) 0.036

LDL-C (mg/dL), mean (SD) 106 (43.9) 99.8 (42.9) 0.143 104 (46.3) 101 (42.7) 0.067

HDL-C (mg/dL), mean (SD) 38.3 (14.1) 39.3 (14.3) 0.070 38.7 (14.2) 38.8 (14.2) 0.007

Triglycerides (mg/dL), mean (SD) 195 (179) 196 (170) 0.005 195 (179) 196 (170) 0.005

Hemoglobin A1c (%), mean (SD) 7.72 (2.40) 7.49 (2.14) 0.101 7.77 (2.48) 7.55 (2.20) 0.094

LVEF (%), mean (SD) 51.3 (13.7) 51.5 (15.4) 0.013 51.3 (14.1) 51.0 (15.6) 0.020

ACE, angiotensin-converting enzyme; AF, atrial fibrillation; BMI, body mass index; CABG, coronary artery bypass graft; CKD, chronic kidney disease; COPD, chronic
obstructive pulmonary disease; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; LVEF, left ventricular ejection fraction; MI,
myocardial infarction; PCI, percutaneous coronary intervention; PVD, peripheral vascular disease; SMD, standardized mean difference.

REVASCULARIZATION IN DM AND NSTEMI
days, however, the rate of stroke was 0.45% af-
ter PCI and 1.27% after CABG (HR, 0.41; 95%
CI, 0.29-0.67; P<.001), indicating a higher
early stroke risk with CABG.

The subgroup analysis (Figure 2) reported a
consistent trend toward an increased risk of
mortality with PCI across all key subgroups
Mayo Clin Proc Inn Qual Out n June 2025;9(3):100604 n https://do
www.mcpiqojournal.org
analyzed, including patients with varying de-
grees of left ventricular function, the presence
or absence of chronic kidney disease, and other
comorbidities. Notably, PCI was associated
with a higher mortality risk even in traditionally
lower-risk subgroups, emphasizing the robust-
ness of the findings favoring CABG.
i.org/10.1016/j.mayocpiqo.2025.100604 5
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TABLE 2. Clinical Outcomes After PCI or CABG at 5-Year Follow-up

Outcomes CABG, n (%) PCI, n (%) HR (95% CI) P

Primary end point 582 (10.6) 978 (17.9) 0.68 (0.62-0.76) <.0001

MI 2321 (43.3) 2608 (48.6) 0.89 (0.85-0.93) <.0001

All-cause death or MI 2702 (48.9) 3146 (56.9) 0.87 (0.83-0.92) <.0001

Stroke 520 (9.5) 594 (10.9) 0.97 (0.86-1.09) .5634

Additional coronary revascularization 95 (1.72) 803 (14.5) 0.12 (0.09-0.15) .0229

CABG, coronary artery bypass graft; HR, hazard ratio; MI, myocardial infarction; PCI, percutaneous coronary intervention.
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DISCUSSION
Our study provides robust evidence that, in
patients with DM, MV-CAD, and NSTEMI,
CABG is associated with significantly lower
mortality compared with PCI over a 5-year
follow-up. Our findings align with a growing
body of literature that consistently shows the
superiority of CABG over PCI in patients
with DM and stable CAD.7,14-16 However,
this study extends that understanding to the
real-world setting of ACSs, specifically NSTE-
ACS, demonstrating that CABG also confers
a survival advantage in patients with NSTEMI,
DM, and MV-CAD.

Several studies have previously highlighted
the benefits of CABG in diabetic patients with
stable CAD, yet few have focused on this pop-
ulation in the context of NSTE-ACS.8-11 Our
results are consistent with a meta-analysis of
8 trials involving 3612 patients, which re-
ported a lower all-cause mortality rate at the
5-year follow-up for patients treated with
CABG compared with that in those treated
with PCI.16 Similarly, other studies suggest
that CABG is associated with lower long-
term mortality in patients with MV-CAD and
NSTE-ACS.10,17,18 These findings are further
supported by a meta-analysis of 3 RCTs,
which found that CABG reduced the risk of
a composite primary end pointdencompass-
ing all-cause mortality, MI, and strokedwhen
compared with PCI.19

Our study’s inclusion of patients with
more complex comorbidities, such as heart
failure (20%), previous MI (30%), renal
dysfunction (35%), and chronic obstructive
pulmonary disease (16%), reflects the broader
patient population likely to be encountered in
real-world clinical settings. This diversity en-
hances the external validity of our findings,
making them more applicable to everyday
Mayo Clin Proc Inn Qual Out n June 2025
practice, especially given the limitations of
traditional RCTs, which may not always reflect
the complexities of routine clinical care.

Despite strong evidence favoring CABG,
current guidelines recommend an early inva-
sive strategy for all patients with DM and
ACS.20,21 However, real-world data indicate
that diabetic patients, particularly those with
NSTEMI, are less likely to receive invasive
treatment, including CABG.22-24 Several fac-
tors contribute to this underutilization,
including the presence of diffuse coronary dis-
ease, cerebrovascular conditions, and renal
comorbidities, which increase surgical risk
and complicate decision-making.25 Neverthe-
less, our findings underscore the importance
of considering surgical revascularization for
reducing both mortality and MI in this high-
risk population, even when invasive treat-
ments may be underused.

For patients without MV-CAD, PCI re-
mains a straightforward and effective revascu-
larization option, particularly in single-vessel
disease. However, in diabetic patients, the
complexity and diffuse nature of coronary le-
sions often make CABG a more appropriate
choice. Percutaneous coronary intervention
primarily targets the most significant lesions,
potentially leaving untreated plaques that
could contribute to future adverse events.
This is particularly concerning in the context
of the heightened inflammatory state seen in
ACS, which may further drive the progression
of untreated plaques.26 This may help explain
why patients with ACS who undergo CABG
experience fewer recurrent cardiovascular
events.

In clinical practice, selecting the optimal
revascularization strategy for diabetic patients
with MV-CAD and NSTEMI involves a multi-
factorial approach, considering the patient’s
;9(3):100604 n https://doi.org/10.1016/j.mayocpiqo.2025.100604
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REVASCULARIZATION IN DM AND NSTEMI
clinical status, infection risk, and the presence
of comorbidities that could increase surgical
risk. These variables introduce potential bias,
which we sought to mitigate through propen-
sity score matching, balancing baseline charac-
teristics between the groups.

Interestingly, although previous studies
have highlighted an increased risk of stroke af-
ter CABG in patients with MV-CAD and
DM,27 our findings suggest comparable stroke
rates between CABG and PCI, further support-
ing the safety of CABG in this context. Addi-
tionally, we observed a significantly higher
long-term rate of MI in the PCI group, rein-
forcing the role of CABG in providing more
durable protection against recurrent ischemic
events.

Limitations
Our study has several limitations that should
be acknowledged. First, as an observational
study, it cannot fully eliminate the potential
for residual or unmeasured confounding,
even with the use of propensity score match-
ing. Although this method helped balance
baseline characteristics between the CABG
and PCI groups, it is possible that important
confoundersdsuch as the complexity of coro-
nary anatomy or frailtydwere not captured in
the data set, potentially influencing the results.
Mayo Clin Proc Inn Qual Out n June 2025;9(3):100604 n https://do
www.mcpiqojournal.org
This selection bias could contribute to the
higher rates of long-term mortality, MI, and
revascularization observed in the PCI group.
Observational studies like ours have the
advantage of reflecting real-world clinical
practice, but they inherently cannot establish
causal relationships or infer direct causality.

Second, the use of all-cause mortality as
the primary outcome of the study is a point
that deserves attention. Although an impor-
tant outcome, all-cause mortality does not
necessarily reflect the direct benefit of the
intervention (CABG or PCI). Other factors,
such as comorbidities and noncardiac causes
of death, may have influenced mortality, mak-
ing it difficult to assess the specific impact of
treatments. This limitation suggests that addi-
tional end points, such as cardiovascular-
specific mortality, major adverse cardiovascu-
lar events, or functional status, should be
considered in future studies to better under-
stand the impact of revascularization strate-
gies in this population.

Third, angiographic characteristics,
including detailed coronary anatomy and
lesion complexity, were not consistently avail-
able for all patients. As a result, we were un-
able to analyze which specific coronary
territories were affected or to categorize pa-
tients according to their SYNTAX scores.
i.org/10.1016/j.mayocpiqo.2025.100604 7
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This limitation is significant because SYNTAX
scoring provides valuable information for risk
stratification and decision-making regarding
the optimal revascularization strategy, particu-
larly in patients with MV-CAD. Furthermore,
we do not have information on the number
of grafts and type of conduits used in the
cohort of patients undergoing CABG, nor on
the number of stents placed in each patient.

Fourth, the use of International Classifica-
tion of Diseases codes to identify patients and
outcomes introduces the potential for misclas-
sification bias. Although International Classifi-
cation of Diseases codes are widely used for
epidemiologic studies, they are not always ac-
curate in capturing clinical diagnoses, which
may have led to the inclusion of patients
with varying severity of CAD or inaccurately
recorded comorbidities.

Fifth, database-based events are often
underreported. This means that some adverse
events may not have been recorded in elec-
tronic health records, which may have affected
the accuracy of the study results. Although our
data set integrates information from multiple
Mayo Clin Proc Inn Qual Out n June 2025
health care institutions, limitations in event
reporting could have led to an underestima-
tion of certain clinical outcomes. This issue
is particularly relevant for events occurring
outside the hospital setting, such as late MI,
repeat revascularization, or cause-specific
mortality.

Sixth, clustered standard errors are a
robust method for Cox analysis within pro-
pensity scoreematched groups. However,
because of the nature of the TriNetX database,
which provides aggregated and anonymized
data, we do not have access to individual pa-
tient identifiers or detailed pair-level informa-
tion. This limitation prevented us from
applying clustered standard errors because
this method requires knowledge of the depen-
dency structure between matched pairs, which
was not available in our data set.

Seventh, the low initial mortality observed
in our study may be explained by limitations
inherent to the TriNetX database, which
aggregates electronic health records from
various institutions and may not fully capture
fatal events occurring outside the network
;9(3):100604 n https://doi.org/10.1016/j.mayocpiqo.2025.100604
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hospitals, potentially underestimating early
mortality. Additionally, recent advances in
perioperative management and possible selec-
tion bias favoring lower-risk patients for revas-
cularization could contribute to this finding.
Compared with studies like the Future Revas-
cularization Evaluation in Patients with Dia-
betes Mellitus: Optimal Management of
Multivessel Disease (FREEDOM) trial, where
higher early mortality was reported, these dif-
ferences reflect variations in the studied popu-
lation and procedural settings. Although this
limitation should be acknowledged, it does
not compromise the validity of our analysis.

Finally, our study’s generalizability may be
limited to the health care settings and popula-
tions represented in the data. The findings are
based on patients treated in specific institu-
tions, and practice patterns, patient character-
istics, and health care resources may differ in
other regions or health care systems. This
could impact the applicability of our results
to broader populations or settings with
different levels of access to CABG or PCI.

Despite these limitations, our study con-
tributes valuable evidence supporting CABG
as the optimal revascularization strategy for
patients with DM, MV-CAD, and NSTEMI.
The use of real-world data enhances the rele-
vance of our findings, particularly for clinical
decision-making in everyday practice.

CONCLUSION
This study reported that CABG significantly
reduces 5-year mortality compared with PCI
in real-world patients with DM, NSTEMI,
and MV-CAD. To refine future guidelines,
further RCTs are needed.
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