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BACKGROUND: The American Heart Association’s GWTG (Get With The Guidelines) program has demonstrated effectiveness in
standardizing and improving cardiovascular care in the United States. This study describes the implementation of the GWTG-
CAD (GWTG-Coronary Artery Disease) program in Mexico and evaluates its impact on adherence to guideline-directed medi-
cal therapy and key clinical processes.

METHODS: Patients presenting with acute coronary syndrome from 10 hospitals in Mexico were included in the GWTG-CAD
registry. Clinical processes and guideline-directed medical therapy use were assessed over the program’s first 18 months,
grouped into preprogram, 0 to 6 months, 6 to 12 months, and 12 to 18 months.

RESULTS: A total of 2363 patients were analyzed. Mean age was 62.7+12.4 years, and 73.4% were male. ST-segment—elevation
myocardial infarction was the initial presentation in 65.4% (n=1546). Substantial improvements were achieved in time-sensitive
care. The proportion of patients receiving an ECG within 10 minutes of arrival increased from 61% preprogram to 93% at 12to
18 months (P<0.001), and mean time to first ECG decreased from 23.3+38.7 minutes to 8.5+19 minutes (P<0.001). Guideline-
directed medical therapy at discharge (aspirin, beta blockers, angiotensin-converting enzyme inhibitors/angiotensin receptor
blockers, statins, and antiplatelet agents) remained consistently >85%. Significant improvements were observed on health
processes, including ECG documentation (89%-97.3%), symptom onset recording (79.7%-90.1%), left ventricular ejection
fraction assessment (73.4%-87.5%), and lipid profile measurement (42.7%—-72%) (all P<0.001).

CONCLUSIONS: Implementation of the GWTG-CAD program in Mexico enabled the identification of critical barriers in cardiac
care and supported targeted quality-improvement strategies, resulting in measurable improvements in clinical processes over
18 months.
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organizations have developed clinical guidelines  challenging and often delayed. There is usually a signif-
to promote standardized, evidence-based health  icant lag between the generation of evidence and its ef-
care. However, the integration of guideline-directed fective translation into day-to-day clinical workflows.'=

Over the past decades, international societies and medical therapy (GDMT) into routine practice remains
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RESEARCH PERSPECTIVE
What Is New?

This study demonstrates the firstimplementation
of the American Heart Association’s Get
With The Guidelines coronary artery disease
program in Mexico, resulting in improvements in
acute care processes.

e The program identified persistent gaps in emer-
gency medical services use use, transfer path-
ways, and secondary prevention practices that
require continued attention.

What Question Should Be Addressed

Next?

e Future research should evaluate quality of
care beyond the acute setting, including long-
term medication adherence, clinical outcomes,
and the scalability of this model across the
continuum of care.

Nonstandard Abbreviations and Acronyms

AHA American Heart Association

GDMT guideline-directed medical therapy
GWTG Get With The Guidelines
pPCI Primary percutaneous coronary

intervention

Additionally, with the pace of modern technological and
scientific advancements, the rapid evolution of clinical
guidelines often surpasses the capacity of health care
systems to implement them effectively. This is espe-
cially prominent in regions where socioeconomic re-
sources can influence the access and adoption of the
latest clinical innovations.

Implementation science (IS) has emerged as a crit-
ical field for addressing these translational challenges.
Implementation science focuses on understanding
and addressing the factors that influence the uptake
of evidence-based practices. By identifying system-
level, provider-level, and patient-level barriers, imple-
mentation science helps quantify adherence to clinical
recommendations and provides a framework for data-
driven quality improvement strategies.*® These efforts
are essential for enhancing both the consistency and
the effectiveness of health care delivery.

To address gaps in cardiovascular care, the
American Heart Association (AHA) launched the “Get
With The Guidelines” (GWTG) program over 20years
ago. This hospital-based quality improvement initiative
aims to ensure consistent adherence to evidence-based
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guidelines across a range of cardiovascular conditions,
including coronary artery disease (CAD), stroke, and
other cardiovascular conditions.®* The AHA-GWTG
program has served to characterize and improve qual-
ity care patterns in the United States.”'°"® Recently, the
program expanded internationally and started a pilot
project in Mexico, Asia, and the Middle East. GWTG has
demonstrated its utility in improving health care qual-
ity in different areas of cardiovascular medicine (CAD,
stroke, atrial fibrillation, and heart failure) through the im-
provement of predefined performance metrics.8-1?

This article aims to describe our experience imple-
menting the first AHA GWTG program in Mexico fo-
cused on CAD (GWTG-CAD). We provide a detailed
description of the main obstacles encountered when
implementing the GWTG-CAD in Mexico, the strate-
gies implemented to overcome these challenges and
health care processes improvements over the first 18
months of the program.

METHODS

GWTG-CAD Mexico Program
Components

GWTG-CAD is a quality improvement program led by the
AHA focused at improving the quality of care for patients
with CAD. In 2022, the AHA launched the GWTG Mexico
pilot program, locally named “Calidad con Corazon.”
This initial pilot was implemented across 5 Mexican
states (Mexico City, Sinaloa, San Luis Potosi, Nuevo
Leon, and Jalisco) and included 10 high-volume hospi-
tals (5 public and 5 private) with percutaneous coronary
intervention (PCI) capabilities. Each participating hospital
received either human research approval to enroll cases
without individual patient consent under the common
rule or a waiver of authorization and exemption from sub-
sequent review by their institutional review board. The
details of the GWTG program have been described pre-
viously.®"? Briefly, GWTG-CAD is a voluntary, ongoing,
continuous registry that captures patient-level data using
a web-based patient management tool. Additionally,
the program incorporates educational activities, in-
cluding learning sessions, didactic lectures, best prac-
tice sharing, and interactive workshops for health care
professionals.®"? The program was directed by stake-
holders, comprising AHA directives, and a local expert
panel with representatives from major Mexican cardiol-
ogy organizations: Sociedad Mexicana de Cardiologia,
Asociacion Nacional de Cardiologos de Mexico, and
Consorcio Academico Mexicano para la Obtencion de
Datos Clinicos. Data for this study are available through
the AHA-GWTG registry program. Access to the data is
restricted and requires the completion of a formal data
request process at the following website: https:/pmp.
heart.org/gwtg-cad-sdoh-data-resource.


https://pmp.heart.org/gwtg-cad-sdoh-data-resource
https://pmp.heart.org/gwtg-cad-sdoh-data-resource
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Study Population

The program population included patients presenting
with acute coronary syndrome identified using hospital
admission records, the primary cardiac diagnosis, and
corresponding International Classification of Diseases,
Tenth Revision (ICD-10) admission codes, in alignment
with GWTG-CAD methodology. Data were collected
by trained hospital staff and included information on
demographics, medical history, diagnostic testing,
in-hospital treatments, in-hospital mortality, and dis-
charge management. The web-based data collection
system supports both concurrent (real-time) and ret-
rospective data entry. Predefined logic within the tool
ensures that mandatory sections are completed based
on case characteristics. To promote data quality, hos-
pitals received individualized feedback and regular
reports to identify inconsistencies, improve data com-
pleteness, and encourage corrections when needed.
The length of participation varied across hospitals;
therefore, to account for differences in each hospital’s
learning curve, data were grouped by participation du-
ration (0-6, 6-12, and 12-18 months) according to the
date of acute coronary syndrome occurrence relative
to each hospital’s start of data collection. To establish a
preprogram benchmark, hospitals were also instructed
to retrospectively enroll 30 baseline cases randomly
selected from the 6 months before program initiation.
They were further encouraged to enroll a targeted num-
ber of cases per month, tailored to their monthly case
volume and operational capacity. This analysis includes
both baseline (preprogram) cases and cases from the
first 18 months of each hospital’s participation, cover-
ing the period October 2022 to July 2024.

Heart Quality Program Implementation in Mexico

Guideline Adherence Performance
Measurements
As an incentive to promote high-quality care, GWTG-
CAD incorporates a hospital recognition program
based on adherence to evidence-based guidelines.
A national expert panel selected 7 performance indi-
cators for recognition (Figure 1), adapted from the US
GWTG-CAD program.'® Each indicator has specific in-
clusion and exclusion criteria, and hospital compliance
is calculated as the percentage of eligible patients re-
ceiving the recommended care.'® The data collection
tool features a real-time reporting dashboard showing
compliance rates for each measure, providing immedi-
ate feedback to drive continuous quality improvement.
Although the primary focus is on secondary preven-
tion, additional “plus measures” related to reperfusion
management were included to further evaluate the
quality of care and hospital performance (Figure 1).
Although the performance measurements are ap-
plied to specific populations (eg, ST-segment—eleva-
tion myocardial infarction [STEMI]) on a quarterly basis,
for the purpose of this analysis, aggregate data on Mi
are presented where relevant to provide a broader view
of quality improvement. STEMI was defined based on
ECG characteristics and clinical diagnosis.

Statistical Analysis

Categorical variables are expressed as counts (n)
and percentages (%), and continuous variables are
reported as mean+SD. For time-dependent measures,
additional descriptive statistics, including mean+SE
and median with interquartile range (Q1-Q3) are

[+)
©

Initial Actions for ACS
Acute Measures:

Discharge*

Reperfusion Management
PLUS Measures:

- . 1. Primary PCI < 90 Minutes*
1. Aspirin on Arrival =
2. ECG within 10 Minutes of 2. Arivallo ransfer o PG Conterwitin
Arrival at the receiving center inu ! u
9 3. Arrival to thrombolytics within 30 minutes*
4. Dual Antiplatelet Therapy Prescribed at

Secondary Prevention
Discharge Measures:

ACEI/ARB for LVSD at discharge < 40%
Aspirin at discharge

Beta-Blocker at discharge

High Intensity statin at discharge
Evaluation of LV Systolic Function

ahwN=

Figure 1. Calidad con Corazoén: performance measures for hospital recognition.

GWTG awards require >85% compliance for all standard indicators. PLUS measures are additional reperfusion metrics; the PLUS
award is granted when hospitals meet >85% compliance for all standard indicators and achieve >2 PLUS metrics. ACEi indicates
angiotensin-converting enzyme inhibitors; ACS, acute coronary syndrome; ARB, angiotensin receptor blocker; GWTG, Get With The
Guidelines; LV, left ventricular; LVSD, left ventricular systolic dysfunction; and PCI, percutaneous coronary intervention.

J Am Heart Assoc. 2026;15:e045698. DOI: 10.1161/JAHA.125.045698 3



9202 ‘TE Yore |\ uo Ag Bio'sfeuinofeye//:dny wouy pspeojumoq

Lugo-Gavidia et al

provided to enhance interpretation of the precision
and distributional characteristics of these time-based
outcomes. Quality control procedures using logic
checks were applied to ensure data integrity, and
cases that failed these checks were excluded from
the analysis. Extreme outliers were excluded only
for specific time-based process measures (eg, time
to ECG) when values were clinically implausible or
reflected documentation or system-entry errors (eg,
negative times due to prehospital diagnosis or extreme
delays resulting from atypical clinical presentations or
workflows). Analyses were conducted on available
data without imputation for missing values. Because
this study is a feasibility and implementation analysis
based on real-world registry data, missing data were
considered informative and reflective of actual clinical
practice rather than a limitation requiring correction
through imputation.

Comparisons of clinical process measures were
conducted using proportion tests, with differences
between program phases evaluated using the chi-
square test or Fisher’s exact test when appropriate.
Differences in time-dependent continuous variables
were compared across program implementation
phases preprogram, 0 to 6, 6 to 12, and 12 to 18
months using ANOVA. Homogeneity of variance was
assessed using Levene’s test. When this assumption
was violated, Welch’s ANOVA was applied. Post hoc
pairwise comparisons between phases were con-
ducted using pairwise Welch -tests with Holm adjust-
ment to control for multiple comparisons. Effect sizes
were estimated using omega-squared (w?), which pro-
vides a less biased estimate of explained variance and
is appropriate for heteroscedastic and unbalanced de-
signs. All statistical analyses were conducted using R
version 4.5 (The R Project for Statistical Computing).
A 2-sided P value <0.05 was considered statistically
significant.

RESULTS

Patient Characteristics
This report includes a total of 2363 cases, compris-
ing both preprogram cases and cases from the first
18 months of the GWTG-CAD Mexico pilot program.
The cohort involved 69.3% (n=1638) patients from the
public health system and 30.7% (n=725) from private
health care institutions. Mexico City had the largest
number of recruitment with 55.1% of the cases, fol-
lowed by 26.5% in the north, and 18.4% in the west/
center region.

The mean age of the cohort was 62.7+12.4 years, with
73.4% (n=1735) of patients being male. Overall, 57.8%
(n=1365) had known hypertension, 41.8% (n=988) had

J Am Heart Assoc. 2026;15:e045698. DOI: 10.1161/JAHA.125.045698
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diabetes and 13.8% (n=326) had dyslipidemia (0.6%
with familial hypercholesterolemia). Cardiovascular pre-
existing comorbidities included 11.5% (n=271) Ml, 1.8%
(n=43) cerebrovascular disease (1.5% stroke and 0.2%
transient ischemic attack), 0.7% (n=16) peripheral artery
disease, and 1.6% (n=37) atrial fibrillation. Previous PClI
was present in 7.7% (n=182) of cases, and 1.3% (n=30)
had a previous coronary artery bypass graft. The mean
creatinine level was 1.24+1.58 mg/dL with 1.1% (n=25) of
patients on dialysis.

Clinical presentation was predominantly STEMI
in 65.4% (n=1546), followed by non-STEMI (NSTEMI)
(19.2%, n=454). Patients with unstable angina, chest
pain, or nonspecific diagnosis (eg, /CD-10 acute
MI, unspecified) were grouped as others (n=363).
Complications at first medical contact were more com-
mon in patients with STEMI than NSTEMI (heart failure:
12.2% versus 9.7%; cardiogenic shock: 4.9% versus
2.4%). The baseline characteristics of the study cohort
by diagnosis are summarized in Table 1.

One third of the cohort (n=786) was transferred from
another health care facility (hon-PCl capable). The use of
emergency medical services (EMS) was low (6% by am-
bulance; 1% by air), with the majority (89.7%) arriving via
private vehicles, including 82 patients with cardiogenic
shock. Importantly, among patients with M, the mean time
from symptom onset to arrival at a PCl-capable center
(excluding interhospital transfers) was 435.1+538.5 min-
utes (NSTEMI: 602.5+724.9 minutes; STEMI: 380.9+449.9
minutes). Only 15.2% of patients with STEMI arrived within
90 minutes of symptom onset.

A prehospital 12-lead ECG was performed in 33.7%
of cases (n=797). Among patients arriving directly to
PCI centers, 78.9% had their first ECG within 10 min-
utes, with a mean time of 14.1+28.7 minutes (NSTEMI:
18.7+37.9 minutes; STEMI: 10+20.4 minutes). Nearly all
patients with Ml (97.6%) received aspirin at or within 24
hours before arrival.

Overall, 79.5% of the patients underwent PCI and
coronary artery bypass graft was required in 8.3%.
Among patients with STEMI, 552 (35.7%) received
fibrinolysis, the majority subsequently undergoing
pharmacoinvasive PCl (n=486). More than half of the
patients who received fibrinolysis were transferred
from another health care facility (58.7%). Primary PCI
(pPCI) was performed in 703(45.5%) of the cases with
STEMI, mainly on those arriving directly to the PCI cen-
ter (n=519). Of those receiving pPCl, 54.9% achieved a
door-to-balloon time of <90 minutes, with a mean time
of 113.8+105.2 minutes.

Mean hospital length of stay was similar for STEMI
(6.22+6.39days) and NSTEMI (6.16+5.97 days). The
mean left ventricular ejection fraction (LVEF) was
46.4+12.1%, with 22.1% having LVEF <40%. Most pa-
tients (90.1%) were discharged home, and 5.3% were
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Table 1. Baseline Characteristics

Heart Quality Program Implementation in Mexico

STEMI NSTEMI Others Overall
(N=1546) (N=454) (N=363) (N=2363)
Male sex 1181 (76.4%) 327 (72.0%) 227 (62.5%) 1735 (73.4%)
Age, y 62.5+11.8 64.5+12.5 61.2+14.5 62.7+12.4
Medical history
Smoking 875 (56.6%) 215 (47.4%) 105 (28.9%) 1195 (50.6%)
Hypertension 867 (56.1%) 289 (63.7%) 209 (57.6%) 1365 (57.8%)
Diabetes 638 (41.3%) 207 (45.6%) 143 (39.4%) 988 (41.8%)
Dyslipidemia 176 (11.4%) 79 (17.4%) 71 (19.6%) 326 (13.8%)
Familiar hypercholesterolemia 2 (0.8%) 1(0.2%) 2 (0.6%) 5 (0.6%)
Prior myocardial infarction 120 (7.8%) 105 (23.1%) 46 (12.7%) 271 (11.5%)
Prior PCI 70 (4.5%) 77 (17.0%) 5 (9.6%) 182 (7.7%)
Prior CABG 0 (0.6%) 3 (2.9%) 7 (1.9%) 0 (1.3%)
Prior cerebrovascular disease 24 (1.6%) 1(2.4%) 8 (2.2%) 3 (1.8%)
Stroke 9 (1.2%) 9 (2.0%) 7 (1.9%) 35 (1.5%)
Transient ischemic attack 1 (0.1%) 3(0.7%) 1(0.3%) 5 (0.2%)
Unspecified 3(0.1%) 0 (0%) 0 (0%) 3(0.1%)
Prior peripheral artery disease 4 (0.3%) (1.5%) 5 (1.4%) 6 (0.7%)
Atrial fibrillation 6 (1.0%) 2 (2.6%) 9 (2.5%) 37 (1.6%)
Dialysis 2(0.8%) 9 (2.0%) 4 (1.1%) 25 (1.1%)
Symptoms onset to FMC 380.9+449.9 602.5+£724.9 493.2+675.9 557.7+6083.9
Transferred from another health care facility 658 (42.6%) 87 (19.2%) 41 (11.3%) 786 (33.3%)
Means of arrival to the health care facility
Ambulance 93 (6.0%) 6 (5.7%) 23 (6.3%) 142 (6.0%)
Air 24 (1.6%) 0 (0%) 0 (0%) 24 (1.0%)
Walk-in 1375 (88.9%) 420 (92.5%) 325 (89.5%) 2120 (89.7%)
No documented* 54 (3.42%) 8 (1.7%) 15 (4.1%) 77 (3.2%)
In-hospital examinations and laboratory data
Height, cm 166+11.0 166+10.4 166+11.0 166+10.9
Weight, kg 77.8+15.8 77.7+16.5 78.7+18.2 77.9+16.3
Systolic blood pressure, mm Hg 132+27.3 133+26.6 136+23.8 133+£26.7
Heart rate, bpm 81.7+20.0 81.2+221 78.1+£18.7 81.0+20.3
Heart failure documented at FMC 189 (12.2%) 44 (9.7%) 24 (6.6%) 257 (10.9%)
Cardiogenic shock documented at FMC 75 (4.9%) 1(2.4%) 1(0.3%) 87 (3.7%)
Creatinine, mg/dL 1.23+1.67 1.33+1.40 1.11£1.31 1.24+1.58
Low-density lipoprotein cholesterol, mg/dL 105+60.9 100+£58.0 88.6+47.8 103+£59.6
LVEF 44.4+10.8 49.0+13.2 53.4+13.7 46.4+12.1
LVEF <40% 396 (25.6%) 91 (20.0%) 6 (9.9%) 523 (22.1%)
PCI performed 1350 (87.3%) 328 (72.2%) 201 (55.4%) 1879 (79.5%)
CABG performed 114 (7.4%) 53 (11.7%) 28 (7.7%) 195 (8.3%)
In-hospital stay, d 6.22+6.39 6.16+5.97 3.68+5.02 5.83+6.19
In-hospital death 63 (4.1%) 6 (1.3%) 3(0.8%) 72 (3.0%)

Data are shown as mean+SD for continuous variables and frequencies and percentages for categorical variables. CABG indicates coronary artery bypass
graft; FMC, first medical contact; LVEF, left ventricular ejection fraction; NSTEMI, non-ST-segment—elevation myocardial infarction; PCI, percutaneous coronary
intervention; and STEMI, ST-segment-elevation myocardial infarction.

**Not documented” indicates either missing documentation at a PCl-capable hospital or, for transferred patients, absence of documentation regarding the
mode of arrival to the initial health care facility.

transferred to other facilities. The in-hospital mortal-
ity rate was 3% (n=72), mostly in patients with STEMI
(n=63). Discharge medication use is summarized in

Table 2. In patients with STEMI, GDMT was prescribed
in the vast majority (>85%)of cases, including aspirin in
97.4%, beta blockers in 88.4%, angiotensin-converting
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Table 2. Prescribed Medications in Patients Discharged to Home Care

STEMI NSTEMI Others Overall

(N=1410) (N=413) (N=306) (N=2129)
Aspirin 1374 (97.4%) 390 (94.4%) 231 (75.5%) 1995 (93.7%)
Beta blocker 1247 (88.4%) 325 (78.7%) 175 (57.2%) 1747 (82.1%)
Angiotensin-converting enzyme inhibitors/angiotensin 1210 (85.8%) 329 (79.7%) 185 (60.5%) 1724 (81.0%)
receptor blockers
Antiplatelets* 1370 (97.2%) 372 (90.1%) 189 (61.8%) 1931 (90.7%)
Statin 1384 (98.2%) 391 (94.7%) 230 (75.2%) 2005 (94.2%)
Anticoagulant 148 (10.5%) 50 (12.1%) 25 (8.2%) 223 (10.5%)

*P2Y12 inhibitors (clopidogrel, prasugrel, or ticagrelor).

NSTEMI indicates non—ST-segment-elevation myocardial infarction; and STEMI, ST-segment—elevation myocardial infarction.

enzyme inhibitors or angiotensin receptor blockers in
85.8%, and statins in 98.2% of patients.

Barriers and Impact on Health Care
Quality Over Time

The program identified key barriers to guideline-directed
cardiac care, particularly in documentation and timeliness
of care. Early in the program, missing data were frequent:
First ECG date/time was missing in 7.7% of cases (mostly
preprogram: 11%), with higher rates among transferred
patients. After implementing systematic documentation
protocols, ECG documentation improved from 89% (pre-
program) to 97.3% at 12 to 18 months (P<0.001) (Figure 2).
Other important timeline information presented the same
problem. Symptom onset time was initially missing in
17.7%, data acquisition improved from 79.7% preprogram
t0 90.1% at 12 to 18 months (P<0.001). Among transferred
patients, recording of arrival time at the first facility im-
proved from 57.7% to 81.9% over time (P<0.001).

Importantly, in patients arriving directly to PCI centers,
ECG within 10 minutes improved from 61% (preprogram)
to 93% at 12 to 18 months (P<0.001) (Figure 3). The main
documented reasons for the delay were emergency
department delay, equipment-related issues, and atyp-
ical presentation. The arrival-to-ECG time decreased
from a 23.3+38.7 minutes (median 8.5 [interquartile
range, 5-20.25] minutes) preprogram to 8.5+19 minutes
(median 5 [interquartile range, 4-7] minutes) at 12-18
months. Differences across program phases were sta-
tistically significant (P<0.001), with a small-to-moderate
effect size (w?=0.045). Arrival to pPCl time showed no
significant change over time (P=0.81), with 54.9% of eli-
gible patients achieving PCI within the recommended 90
minutes. Delays were attributed to procedural, system,
or patient-related factors.

GDMT was prescribed in >85% of MI cases. The
overall use of angiotensin-converting enzyme in-
hibitors/angiotensin receptor blockers at discharge
increased slightly from 83.9% to 90.4% at 12 to
18 months, whereas in patients with LVEF <40%,
angiotensin-converting enzyme inhibitor/angiotensin

J Am Heart Assoc. 2026;15:e045698. DOI: 10.1161/JAHA.125.045698

receptor blockeruse ranged from 90.4% to 92.9%
over the same period. No significant differences were
observed between time points for other discharge
medications (Table 3).

During the program, 2 critical gaps in care pro-
cesses were identified. First, LVEF was not measured
in 16.9% of patients with STEMI during the index ad-
mission. However, LVEF assessment improved over
time, increasing from 73.4% preprogram to 87.5% at
12 to 18 months (P<0.001) across the overall popula-
tion. Second, LDL measurement was missing in 40.8%
of cases. Among those tested, 9.5% had low-density
lipoprotein (LDL) >160 mg/dL. LDL measurement im-
proved significantly from 42.7% preprogram to 72% at
12 to 18 months (P<0.001) (Figure 4).

DISCUSSION

This report represents the first experience of imple-
menting AHA-GWTG in a Latin-American country,
where socioeconomic factors significantly influence ac-
cess to therapies and the quality of health care delivery.
Through the implementation of the program in Mexico,
we identified several key gaps in health care processes
that affected the achievement of performance meas-
ures. These findings are particularly relevant, as limited
data exist on the quality of cardiovascular care within
the Mexican population. To date, most available infor-
mation comes from Hispanic populations treated in the
United States, which represent <10% of the GWTG-
CAD database.?'®

The principal finding of this study is that the imple-
mentation of a quality improvement program is feasible
in a Latin American setting. This was made possible
through the establishment of partnerships between the
American Heart Association, the main national cardio-
vascular societies (Sociedad Mexicana de Cardiologia,
Asociacion Nacional de Cardiologos de Mexico,
Consorcio Academico Mexicano para la Obtencion de
Datos Clinicos), and key local organizations and stake-
holders. The program successfully led to measurable
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Figure 2. Improvements in appropriate documentation protocols.

A, Improved accuracy in ECG time documentation, B, Improved accuracy in symptom
onset time documentation, C, Improved accuracy in hospital arrival time documentation for
transferred patients (arrival at referring hospitals). Proportion differences were tested using
chi-square, with significance defined as P<0.05.

improvements in health system processes. Notably,
there was a substantial increase in the proportion of
patients receiving an ECG within 10 minutes of arrival,
which translated into an absolute reduction in door-to-
ECG time. One of the major challenges encountered
early in the program was the high rate of missing or

J Am Heart Assoc. 2026;15:e045698. DOI: 10.1161/JAHA.125.045698

incomplete documentation, particularly concerning the
exact dates and times of symptom onset, hospital arrival,
and first ECG. Although many cases had event dates
recorded, the absence of precise times made it impos-
sible to evaluate key performance measures such as
time to ECG, time to treatment, and total ischemic time.
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Figure 3. Trends in time metrics.

A, Percentage of patients receiving an ECG in <10 min of arrival(based on cases
with available data), B, Mean time from arrival to ECG (mean+SE), C, Mean time from
arrival to PCI (mean+SE). Preprogram refers to historic cases occurring before each
hospital’s program start date (~30 cases per hospital). Data represent patients arriving
directly at the participating hospital. Continous data were evaluated using a Welch
ANOVA, followed by post hoc comparisons adjusted with the Holm correction to
account for multiple testing. Asterisks indicate statistically significant differences in
post hoc tests between groups (*P<0.05; **P<0.01). Proportion differences were tested
using chi-square, with significance defined as P<0.05.PCl indicates percutaneous
coronary intervention; pPClI, primary percutaneous coronary intervention; and STEMI,

ST-segment-elevation myocardial infarction.

J Am Heart Assoc. 2026;15:e045698. DOI: 10.1161/JAHA.125.045698
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Table 3. Trends in Discharge Medications in Patients Presenting With Myocardial Infarction (Data Include Aggregated

STEMI and NSTEMI Cases)

Aspirin 98.0% 99.1% 98.8% 98.7% 98.8% 0.5
ACE inhibitor or ARB at discharge 83.9% 86.3% 85.0% 90.4% 86.4% 0.1
ACE inhibitor or ARB (left ventricular 90.4% 85.7% 88.6% 92.9% 88.7% 0.4
ejection fraction <40%)

Beta blocker 86.4% 86% 89.7% 86.2% 87.2% 0.2
Statins 98.2% 97.8% 98.7% 97.4% 98.1% 0.5
High-intensity statins 97.8% 96.5% 96.7% 93.9% 96.2% 0.1

The percentage was calculated based on the total number of cases with recorded data for each medication (excluding cases that had contraindications for the

specific medication) Proportion differences were tested using chi-square, with
ARB, angiotensin receptor blocker; NSTEMI. non-ST-segment—elevation myoc

Missing data are a well-known limitation in clinical re-
search, especially in registry-based studies, often result-
ing from the absence of standard operating procedures
or inconsistent adherence to protocols. Additionally,
the MI management involves multiple departments (eg,

significance defined as P<0.05. ACE indicates angiotensin-converting enzyme;
ardial infarction; and STEMI, ST-segment-elevation myocardial infarction.

EMS, admissions, emergency care, cardiology, and the
catheterization laboratory), making the standardization
of care processes complex. The fragmented nature of
Mexico’s public health care system, composed of dis-
tinct federal, regional, and local institutions with separate
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Figure 4. Improvements in health care processes before discharge.

A, Proportion of patients with LVEF measurement performed during the index admission. B,
Proportion of patients with LDL-c measurement performed during admission. Proportion
differences were tested using chi-square, with significance defined as P<0.05. LDL-c indicates
low-density lipoprotein cholesterol; and LVEF, left ventricular ejection fraction.
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organizational structures, further complicates the de-
livery of cardiovascular care. The absence of a shared
electronic medical record system also contributes to
critical information gaps, especially when patients are
transferred between facilities.

The GWTG-CAD program helped implement stan-
dardized data collection tools across participating hos-
pitals, allowing better tracking of the patient journey not
only within institutions but also across referring centers
(Figure S1). Program champions in each hospital pro-
vided training for emergency department teams and
main referring facilities, which helped improve docu-
mentation compliance and expanded the network ef-
fect of the program. Importantly, the program identified
equipment-related issues (eg, lack of ECG machines,
technical delays) as a common factor for delays in ob-
taining timely ECGs. This led to infrastructure improve-
ments, such as acquiring new or additional equipment,
ensuring technical support, and relocating equipment
closer to emergency departments, which contributed
to the observed improvements in door-to-ECG times.

In terms of secondary prevention, guideline-
recommended therapies were consistently prescribed
in >0% of cases throughout the program. This is no-
tably higher than the rates reported in other Mexican
national registries, such as RENASCA 2018 (National
Registry of the Acute Coronary Syndromes) and
RENASICA Il 2016 (Third National Registry of Acute
Coronary Syndromes), where lower prescription rates
for statins (62.7%-79.9%), beta blockers (50.9%—
68.8%), and angiotensin-converting enzyme inhibitors
(49.4%-69.4%) were observed.'”'® The higher adher-
ence in our cohort likely reflects both the selection
of tertiary care centers for the pilot and the influence
of more recent guideline updates, which emphasize
comprehensive secondary prevention. The greater use
of statins in the GWTG-CAD cohort may also reflect
the stricter recommendations for cholesterol manage-
ment in acute coronary syndrome. However, despite
these improvements, nearly half of the cases lacked
LDL-cholesterol (LDL-c) measurements. This is consis-
tent with findings from other GWTG-CAD studies, such
as the analysis by Qien et al., which reported LDL-c
data in only 66% of cases. This highlights a persistent
gap in care, as lipid assessment remains underused in
the acute setting despite guideline recommendations
to obtain lipid profiles within 24 hours of admission
or from prior records.!® Although lipid evaluation may
seem less urgent during the acute Ml phase, mea-
suring LDL-c before discharge is essential to identify
patients who may require high-intensity lipid-lowering
therapy to achieve target LDL-c goals. Another area
of incomplete assessment was the evaluation of LVEF.
Because LVEF is crucial for guiding evidence-based
therapies such as beta blockers and renin-angiotensin-
aldosterone system inhibitors in patients with reduced
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systolic function, the absence of this information can
lead to missed therapeutic opportunities. The GWTG-
CAD program encouraged hospitals to systemati-
cally assess LDL-c and LVEF before discharge, which
helped reduce the proportion of missing assessments
and may have contributed to the observed increase
in renin-angiotensin-aldosterone system inhibitors pre-
scription rates over time.

Remaining Challenges and Future
Directions

GWTG-CAD program led to important improvements
in care processes and demonstrated good compli-
ance with secondary prevention measures; however,
achieving timely reperfusion remains a significant chal-
lenge in our setting. Reperfusion is the cornerstone
of STEMI management, and although pPCl is the
preferred strategy, its success is highly time depend-
ent. Achieving the recommended PCl-mediated rep-
erfusion time (<90 minutes for direct arrivals or <120
minutes when transfer is required)?® remains difficult,
particularly in emerging economies where health care
systems face challenges such as delayed patient pres-
entation, resource limitations, location-based con-
straints, and fragmented STEMI networks.?'-24

In this study, only 54.9% of eligible patients achieved
PCI within 90 minutes, similar to early GWTG-CAD
data from 2003 to 2008 (~52%)'° but notably lower
than more recent reports showing compliance rates as
high as 84.6% in other populations (GWTG 2015-2021
data).”® Importantly, arrival-to-pPCI times in our co-
hort did not show significant improvement during the
18-month program. This is consistent with previous
studies, which have demonstrated that improvements
in reperfusion quality metrics often require 5years or
more to become evident.®'° This reflects the complex-
ity of the processes involved and suggests that longer-
term strategies and sustained interventions will be
necessary before significant progress can be achieved
on this indicator.

A key barrier identified was the mode of patient ar-
rival. In Mexico, the vast majority of patients (89.7%)
arrive at hospitals as walk-ins using private transpor-
tation, with EMS used in only 7% of cases, markedly
lower than the ~50% EMS arrival rates in the United
States.? This low EMS use delays early diagnosis and
treatment because EMS not only provides prehospital
ECGs but also facilitates direct transfer to PCl-capable
centers, bypassing lower-level facilities. Several factors
contribute to this pattern: out-of-pocket costs for am-
bulance transport can be substantial, stable patients
often prefer to first present to primary care or regional
hospitals without PCI capacity, and ambulance ser-
vices are limited, primarily used for unstable patients.
Consequently, timely transfer to pPCl centers is often
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hindered by limited ambulance availability, geographic
barriers, a shortage of trained personnel, and lack
of 24/7 catheter laboratory access. These limitations
likely explain the higher use of fibrinolysis (35.7%) in our
population, compared with only ~5% reported in the
US-based GWTG data set.813

There is compelling evidence that delays >1 hour
between first medical contact and PCI are associ-
ated with increased mortality in patients with STEMI,
likely due to higher rates of severe heart failure at dis-
charge.?"?2 This reinforces the relevance of the “golden
hour” concept even in the context of pPCI. In response
to these challenges, several programs in Mexico
have sought to improve STEMI care. For example,
the PHASE-MX registry (Pharmacoinvasive Strategy
Versus pPCl in STEMI Patients) showed that pharma-
coinvasive strategies can achieve similar outcomes to
pPCIl when response times are optimized and patient
selection is carefully considered.?'?® These findings
support the notion that pharmacoinvasive strategies
are a viable, effective, and safe reperfusion option for
patients with STEMI in settings where timely pPCl is
not feasible.':212%

Our study also revealed that prolonged symptom
onset to first medical contact times remain a critical
issue, highlighting barriers that extend beyond the
health care system itself. This underscores the need
for public health initiatives to raise cardiovascular
awareness, emphasizing symptom recognition and the
importance of early medical attention.

Finally, despite the high adherence to GDMT at dis-
charge, several challenges remain in long-term second-
ary prevention. Although the program measured GDMT
during the acute phase of care, prescription patterns
and adherence after discharge were not captured, lim-
iting visibility into patients’ longitudinal treatment across
different levels of care. Medication adherence is partic-
ularly challenging in this setting due to socioeconomic
factors, including limited access, out-of-pocket costs,
polypharmacy, and side effects. Although the public
health system provides basic cardiovascular medi-
cations, supply is constrained by annual budgets and
eligibility criteria. Newer, guideline-recommended ther-
apies are often unavailable outside highly specialized
centers and are not included in public insurance plans.
Furthermore, private insurance coverage is limited, leav-
ing the majority of patients to bear out-of-pocket costs
for essential medications, posing a significant obstacle
in middle-income countries. To address these gaps, a
second phase of the program has been developed to in-
corporate follow-up data collection, which will help iden-
tify both system- and patient-level barriers to long-term
adherence and clinical outcomes.

This analysis has several inherent limitations that
must be acknowledged. First, the data were self-
reported by participating hospitals as part of a voluntary
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quality improvement initiative, and the program does
not conduct systematic file cross-checks or external
data audits. As such, the accuracy of some data ele-
ments may be limited. Second, the participating sites
primarily represent tertiary care hospitals, which ex-
cludes other patient populations, such as those man-
aged in regional hospitals, less specialized clinics, or
primary care settings. Additionally, the recruitment rate
was higher in public hospitals from the major special-
ized cardiology institutes in Mexico, which may intro-
duce convenience sampling bias. As a pilot project,
the overall sample size is smaller than that of the US
GWTG-CAD registry, limiting the statistical power of
the analyses and reducing the generalizability of the
findings. Thus, these results do not represent a nation-
ally representative sample of the Mexican population.
Finally, although the study included both public and
private health care centers, some important contex-
tual differences must be considered. Public hospitals
often face patient overload, infrastructure constraints,
and limited budgets, all of which can severely impact
guideline adherence. In contrast, private health care
settings may offer faster care, but access is frequently
restricted by out-of-pocket costs, which can influence
clinical decision-making based on the patient’s finan-
cial capacity. A formal comparison of the program’s
impact between the public and private sectors was
beyond the scope of this initial analysis and would re-
quire a dedicated evaluation. Nevertheless, this study
represents the first multicenter data set focused on
quality-of-care measurements and health care process
evaluation in the Mexican cardiovascular population.

CONCLUSIONS

In conclusion, this study demonstrates the feasibility
of implementing a quality improvement program in
Mexico for patients with acute coronary syndromes.
Over 18 months, the GWTG-CAD pilot program
achieved meaningful improvements in health care pro-
cesses. Through interactive workshops, open-ended
discussions, continuous feedback, and real-time data
collection, participating hospitals were encouraged to
identify local challenges and develop tailored strate-
gies to address them. This collaborative approach,
combined with the insights provided by the web-based
tool, fostered a deeper understanding of the socioeco-
nomic and structural barriers limiting the implemen-
tation of guideline-recommended care. The program
facilitated the design and execution of targeted actions
that contributed to the observed improvements in sev-
eral health care processes. This study underscores
the value of quality improvement initiatives in low-
and middle-income countries and highlights both the
context-specific limitations and the opportunities for
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implementation science to drive health care advance-
ments in resource-constrained settings. Moving for-
ward, larger, longitudinal studies incorporating clinical
outcomes will be essential to fully assess the long-term
impact of quality improvement programs in develop-
ing countries and to inform strategies for a sustainable,
system improvement.
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