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1. EXECUTIVE SUMMARY

The prevalence of heart attack in Texas has remained steady over the last few years,
affecting about 4% of the adult resident population each year, from 2011 to 2017 (Table
1). In order to advance heart attack reduction efforts, it is important to analyze the system
of care, specifically for ST-Elevation Myocardial Infarction (STEMI), by collecting and
analyzing data. During the 83" Regular Texas Legislative Session, funds were appropriated
to advance heart attack and stroke reduction efforts throughout Texas. To inform such
efforts, the Texas Department of State Health Services (DSHS) has launched a Heart Attack
and Stroke Data Collection Initiative.

Utilizing the time to treatment goals for primary percutaneous coronary intervention (PCI)
and standards of care, percentages and medians were calculated using data collected from
a group of hospitals that agreed to voluntarily participate in this data collection initiative.
The data were collected by the Chest Pain MI Registry (formerly the ACTION Registry), a
program of the American College of Cardiology in partnership with the American Heart
Association and other societies, from September 1, 2008 through December 31, 2018.
Currently, 134 PCIl-capable hospitals are participating in the Chest Pain MI Registry in Texas.
In 2016 and 2017, when the highest number of hospitals were reporting for each measure,
at most 46 out of these 134 PCl-capable hospitals were included (34.3%o).

Substantial findings from the 2008-2018 Chest Pain M1 Registry data are as
follows:

e 46 hospitals, distributed across 30 cities in Texas, provided data on individual
episodes of care for heart attack. Most participating hospitals were located in urban
or suburban communities; only seven were located in rural communities (pgs. 13).
e 64,027 individual episodes of care for heart attack occurred among 60,904 patients
at participating hospitals (pg. 13).
o Of the 64,027 episodes of care for heart attack that occurred:
e 60.2% involved patients who either transported themselves or were
transported by family to the hospital where they were first evaluated (pg. 13);
e 38.7% arrived to the hospital by an ambulance (pg. 13);
= More females (42.3%) than males (36.8%) were transported via
ambulance (pg. 14);
= More males (65.6%) than females (58.7%) received an
electrocardiogram (ECG) prior to hospital arrival (pg. 14); and
= Fewer White or Hispanic cases arrived by ambulance as compared with
Black cases (37.7%, 34.0%, and 45.4%, respectively) (pg. 15);
e 74.0% involved patients receiving their first ECG upon arriving at the hospital;
e 31.9% involved care for STEMI (pg. 12).
e The median length of hospital stay each year between 2008 and 2018 was 3
days. The mean length of hospital stay in 2018 was 4 days (pg. 13).
e Among patients who arrived by an ambulance between 2008 and 2018, only 63.0%
had a pre-hospital electrocardiogram (ECG) performed. This was an improvement
since 2016, when only 60.4% had a pre-hospital ECG. In 2018, among those who



had pre-hospital ECG performed, 77.9% had their pre-hospital ECG performed within

10 minutes of first medical contact (pgs. 17-22)

Between October 2008 and December 2018, the median time spent awaiting transfer

from the STEMI referral hospital to the STEMI receiving hospital for PCI was 46

minutes for those who arrived by personal vehicle and 53 minutes for those who

arrived by ambulance (pg. 24).

Among directly-admitted STEMI cases, the annual median dwell time in the

Emergency Department (ED) was, on average, 10-15 minutes longer for those

arriving via personal vehicle than via ambulance (pg. 26).

From 2011 to 2018, the median time from arrival at the referral hospital to primary

PCI among STEMI transfer cases transported via private vehicle has increased by

7 minutes (95 minutes to 102 minutes). In contrast, this almost doubled among

STEMI transfer cases transported via ambulance, from 67 minutes to 118 minutes

(pgs. 28-32).

In 2018, the median time from first medical contact to balloon was 78 minutes for

directly-admitted cases and 154 minutes for transfer cases (pg. 34-35).

Total ischemic time among STEMI transfer cases was calculated for 2011-2018:

¢ Among those who arrived by ambulance at the first hospital, 17.8% had a total
ischemic time of less than 120 minutes, while among those who arrived at the
first hospital by personal vehicle, 11.3% had a total ischemic time of less than
120 minutes (pg. 36).
¢ Among directly-admitted cases arriving by ambulance in 2018, 39.4% had a

total ischemic time of less than 120 minutes, as compared with 26.9% who
arrived by personal vehicle (pg. 39).

In 2018, among 255 STEMI transfer cases who arrived at the first hospital either by

a personal vehicle or by an ambulance, the cardiac catheterization lab was activated

prior to arrival for 44.7% of cases (pg. 41).

In 2018, among 682 directly-admitted STEMI cases who arrived at the hospital by

ambulance, pre-catheterization lab activation occurred for 53.2% of cases (pg. 41-

42).

Between 2008 and 2018, the percentage of comorbidities among Myocardial

Infarction (MI) cases was evaluated. Of the 64,027 MI cases having information on

comorbidities, 78.2% were hypertensive, 57.5% were dyslipidemic, 40.3% were

obese, 40.6% were diabetic, and 30.3% were current or recent smokers (pg. 44).

Of 64,027 MI cases seen between 2008 and 2018, 95.8% were prescribed aspirin

within the first 24 hours of either first medical contact or hospital arrival, 2.2% were

not prescribed aspirin, and 2.0% had contraindications to aspirin use (pg. 50).

Of 61,309 cases of MI alive upon discharge between 2008 and 2018, beta-blockers

were prescribed for 84.2% at discharge, not prescribed for 2.7%, contraindicated for

5.7%, and data were missing for 7.4% of cases (pg. 52).

Between 2008 and 2018, the unadjusted in-hospital mortality rates in STEMI

patients ranged from as low as 5.3% in 2008 to as high as 7.3% in 2013; mortality

rates for STEMI patients are consistently double those of non-STEMI patients (pg.

57).



11. INTRODUCTION

When blood flow through the heart’s arteries is blocked, the heart is starved of oxygen and
heart cells die. This is called a myocardial infarction (MI) or heart attack. [1] A STEMI is a
serious type of heart attack that occurs when a heart’s artery is completely blocked and a
large part of the heart muscle is unable to receive blood. [1] This type of heart attack
requires immediate treatment to restore blood flow to the heart.

111. BACKGROUND

In order to advance heart attack reduction efforts, it is important to analyze the system of
care, specifically for STEMI, by collecting and analyzing data. During the 83™ Regular Texas
Legislative Session, funds were appropriated to advance heart attack and stroke reduction
efforts throughout Texas. To inform such efforts, the Texas Department of State Health
Services (DSHS) has launched a Heart Attack and Stroke Data Collection Initiative. Through
this initiative, hospitals are recruited to voluntarily share their data that focuses on pre-
hospital and hospital data elements. This report includes de-identified, aggregate data for
hospitals that have agreed to share Chest Pain MI Registry (formerly the ACTION Registry)
data with DSHS. All data are intended to inform stakeholders about opportunities for
collaboration and system enhancement. No hospital level data will be distributed, nor will
any hospital name be identified in the report.

The objectives of the data collection are to gain an understanding of the prevalence of heart
attack in Texas, to evaluate pre-hospital components of the systems of care, and assess
treatment of heart attack patients. The findings will be used to assess policies and practices
regarding delivery of care across the state and to identify areas of opportunity for quality
improvement.

1V. HEART ATTACK IN TEXAS

The prevalence of heart attack in Texas has remained steady over the last few years,
affecting about four in 100 adult residents each year from 2011 to 2017 (Table 1). In 2017,
the prevalence of heart attack was significantly higher among non-Hispanic Black (5.7%;
959% CI: 3.3-9.7) and non-Hispanic White (5.4%; 95% CI 4.3-6.7) adults as compared with
Hispanic adults (1.9%; 95% ClI: 1.4-2.8).



Table 1. Estimated number and percentage of adults in Texas, ages 18 years and older,

who report ever having had a heart attack, by race/ethnicity, 2011-2017

Estimated Cases

Race/Ethnicity
% (95% CI)

White Black Other /
Year (N) % (95% CI) Only Only Hispanic Multiracial
2011 740,234 4.1 (3.6-4.5) 4.6 (4.0-5.2) 4.6 (2.4-6.7) 2.9 (2.2-3.7) 4.2 (2.1-6.2)
2012 718,735 3.8 (3.3-4.2) 4.3 (3.7-4.9) 4.3 (2.7-5.9) 2.4 (1.7-3.1) 4.9 (2.3-7.5)
2013 763,932 3.9 (3.4-4.5) 4.4 (3.7-5.2) 6.2 (3.9-8.5) 2.6 (1.9-3.3) --
2014 729,812 3.7 (3.2-4.1) 4.7 (4.1-5.4) 4.1 (2.2-6.0) 2.4 (1.8-3.0) --
2015 862,314 4.3 (3.7-4.8) 5.0 (4.2-5.9) 5.3 (2.8-7.9) 2.9 (2.2-3.7) --
2016 741,515 3.6 (3.0-4.2) 4.9 (4.0-5.8) -- 1.9 (1.2-2.6) --
2017 814,543 3.9 (3.2-4.6) 5.4 (4.3-6.7) 5.7 (3.3-9.7) 1.9 (1.4-2.8) -

Abbreviations: Cl = confidence interval.
-- indicates data are not reportable due to small sample size.

However, using MI hospitalization rates as an approximation of the incidence of disease,
the overall rate of MI has decreased, from 17.6 per 10,000 in 2008 to 15.6 per 10,000 in
2017, with a similar trend among White and Black MI cases (Table 2). Hospital discharge
rates among Hispanics have fluctuated over time, with increases in 2016 and 2017. The Ml
hospitalization rate among Hispanics was significantly lower as compared to other
race/ethnic groups, each year through 2016. In 2017, however, the Hispanic rate was
significantly higher than for Whites and Blacks. Ml hospitalization rate for “other” race has
fluctuated over the years, reaching a peak in 2012.

Table 2. Annual age-adjusted hospitalization rate (per 10,000) for heart attack among
persons of all ages in Texas, by race/ethnicity, 2008-2017

Age-adjusted

Race/Ethnicity
% (95% CI)

Rate

Year N (95% CI) White Black Hispanic Other

2008 36,983 17.6 (17.4-17.8) 18.0(17.8-18.2) 17.8 (17.2-18.4) 14.7 (14.3-15.0) 35.0 (33.7-36.4)
2009 34,606 16.1 (15.9-16.2) 16.4 (16.2-16.6) 16.3 (15.8-16.9) 13.4 (13.1-13.8) 28.7 (27.6-29.9)
2010 35,675 16.0 (15.8-16.1) 16.0 (15.8-16.2) 16.2 (15.7-16.8) 14.2 (13.9-14.5) 30.7 (29.4-31.9)
2011 35,878 15.5 (15.4-15.7) 15.9 (15.7-16.1) 16.1 (15.6-16.7) 13.0 (12.7-13.3) 25.9 (24.9-27.0)
2012 37,911 15.9 (15.7-16.0) 15.1(14.9-15.9) 15.4 (14.9-15.9) 13.9 (13.6-14.2) 40.1 (38.9-41.4)
2013 37,287 15.2 (15.0-15.3) 15.1 (14.9-15.3) 15.4 (14.9-15.9) 13.5(13.2-13.8) 25.6 (24.7-26.6)
2014 38,304 14.7 (14.6-14.9) 14.6 (14.4-14.7) 15.0 (14.6-15.5) 13.5(13.2-13.8) 25.6 (24.6-26.5)
2015 41,901 15.6 (15.4-15.7) 15.6 (15.4-15.8) 16.1 (15.6-16.6) 14.8 (14.5-15.1) 21.6 (20.8-22.5)
2016 44,005 15.8 (15.6-15.9) 15.5(15.3-15.7) 15.9 (15.5-16.4) 15.1 (14.8-15.4) 25.7 (24.8-26.6)
2017 44,898 15.6 (15.4-15.7) 14.9 (14.7-15.0) 14.8 (14.3-15.2) 16.6 (16.3-16.9) 24.2 (23.3-25.0)

Abbreviations: ClI = confidence interval.



In 2016, the age-adjusted heart attack mortality rate in Texas was 36.4 per 100,000
(95% ClI: 35.7-37.2). Mortality rates were significantly higher among Blacks (41.5; 95%
Cl: 39.0-44.0) and Whites (38.8; 95% CI: 37.8-39.8) when compared with Texas overall,
while the rates for Hispanics (33.2; 95% CI: 31.7-34.6) and “Other” (17.7; 95% ClI: 15.3-
20.0) were significantly lower than for Texas overall.

Looking at the geographic distribution of MI mortality rates over time (2010-2016), the
highest rates are dispersed across the state, with a higher concentration in counties
located in east and northeast Texas (Figure 1).

For every 100,000 people,
an average of 39 persons died
of a heart attack annually
in Texas from 2010 to 2016

Mortality Rate per 100,000

|:| 17.8 - 40.9 (48)
[ | 410-s65(49)
P ss5-77.3 (a8)
B o725 a7

[ | Excluded, <20 desths (s2)

Figure 1. Age-adjusted average annual number of deaths due to heart attack, per 100,000
people of all ages, by county, Texas, 2010-2016



V. EVALUATING HOSPITAL CARE FOR HEART ATTACK IN TEXAS

Percutaneous coronary intervention, PCI, is the preferred reperfusion strategy for STEMI
patients. There are approximately 146 PCl-capable hospitals in Texas with a catheterization
lab ready to perform PCI, 24 hours a day, 7 days a week. [2] These are often called “STEMI
receiving hospitals.” Hospitals that do not have this capability are often referred to as
“STEMI referral hospitals”; STEMI patients who initially present at these hospitals must be
transferred to a PCl-capable, STEMI receiving hospital. STEMI patients who first present to
a STEMI receiving hospital are referred to as directly-admitted patients in this report, and
STEMI patients who first report to a STEMI referral hospital and are then transferred to a
STEMI receiving hospital are referred to as transfer patients. Figure 2 illustrates the time to
treatment goals for primary PCI for directly-admitted and for STEMI transfer patients. [3]

Time-to-Treatment Goals for Primary PCI

Directly-Admitted Patients

] - Call 911 if ischemic symptoms
PCi-capabie S e L B
" F . are not relieved within 5 minutes
Sympiom receiving Primmary | = PR 3
et EMS ke PCl after sublingual nitroglycerin

« EMS arrival expected within
8 minutes after activation

= ECG should be obtained within
10 minutes after first medical
contact

D 00 to -ba oo
M C- or door-to-balloo = Best clinical outcomes achieved
=90 minutes within 120 minutes after symptom
Prehospital Ly onset 7
system time,
r

Patient Transport

‘Total system

L time

FTotal ischemic]
time

Transfer Patients

Mon—PCl-capable PCl-capable |
Symptom referring receiving Primary
onset EMS center EMS center PCl

First-door-to-balloon
=120 minutes

lTotaI system !
l time '

Prehospital
.' SYSZEm THme. '

rTntar ischierm ic_1
firmnme

Figure 2. Time to treatment goals for primary PCI [3]

Utilizing the time to treatment goals for primary PCl and standards of care, percentages
and medians were calculated using data collected from a group of hospitals that volunteered
to participate in this data collection initiative. The data were collected by the Chest Pain Ml
Registry from September 1, 2008 through December 31, 2018. Currently 134 PCl-capable
hospitals are participating in the Chest Pain Ml Registry. At the most (2016, 2017), 46 out
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of these 134 PCIl-capable hospitals (34.3%) provided information included in this report.
General findings from this report are as follows:

e 46 participating hospitals between years 2008 and 2018, distributed across 30 cities
in Texas, provided data on individual episodes of care for heart attack.

o The majority (n=39; 84.8%) of participating hospitals were located in urban or
suburban communities, with six each in the cities of San Antonio and Dallas; only
seven participating hospitals (15.2%) were located in rural communities.

e 64,027 individual episodes of care for heart attack where heart attack type was
known/recorded occurred among 60,904 patients at participating hospitals. Note
that two cases were excluded from all analyses as heart attack type was unknown.

o Of the 64,027 episodes of care for heart attack that occurred:

e 60.2% involved cases who either transported themselves or were transported
by family to the hospital where they were first evaluated;

e 74.0% involved cases receiving their first electrocardiogram (ECG) upon
arriving at the hospital;

e 31.9% (n=20,407) involved care for STEMI;

e 83.3% had health insurance;

e 95.8% were alive at discharge.

Table 3 shows the number of participating hospitals and the number of reported Ml cases
from 2008 to 2018. The number of participating hospitals ranged from as few as 4 in 2008
to a high of 46 in 2016-2017; there were 45 participating hospitals in 2018. The number of
reported heart attack cases has increased from a low of 111 in 2008 to a high of 9,032 in
2016, with n=8,504 reported in 2018.

Table 3. Participating hospitals and number of reported myocardial infarction (MI) cases,
2008-2018

Year Participating Hospitals (N) Reported MI Cases (N)
2008 4 111
2009 12 812
2010 22 3,282
2011 27 5,031
2012 33 6,208
2013 36 6,682
2014 40 7,488
2015 44 8,048
2016 46 9,032
2017 46 8,829
2018 45 8,504

11



Table 4 displays the distribution of reported MI cases by subtype (STEMI vs non-STEMI).
From 2008-2018, STEMI cases accounted for 32 in every 100 reported MI cases (31.9%).

Table 4. Distribution of reported MI cases, by subtype, 2008-2018

Heart Attack Type N=64,027 %0
STEMI 20,407 31.9
Non-STEMI 43,620 68.1

Table 5 shows the demographic characteristics of the 64,027 Ml cases reported between
2008 and 2018. Median age of all Ml cases was 63 years. Almost two-thirds of the cases
(65.4%) in the database were male (n=41,845)

Table 5. Demographic characteristics of heart attack cases in Texas, 2008-2018

Characteristics

N (%6)

Age (years
Median (Interquartile Range)

Gender
Male
Female

Race
White
Black
Asian
American Indian
Native Hawaiian / Pacific Islander
Multiracial
Missing

Ethnicity
Hispanic
Non-Hispanic
Missing

Health Insurance Status
Health insurance
No health insurance

63 (18)

41,845 (65.4)
22,182 (34.6)

52,548 (82.1)
8,500 (13.3)
1,344 (2.1)
445 (0.7)
107 (0.2)

58 (0.1)
1025 (1.6)

15,473 (24.2)

48,348 (75.5)
206 (0.3)

53,324 (83.3)
10,703 (16.7)

12



Table 6 shows the number of hospitals and Ml cases by urban vs. rural setting. With almost
85% of participating hospitals being in an urban setting, it is not surprising that most of the
reported heart attack and STEMI cases were in the urban areas.

Table 6. Number of hospitals and MI cases, urban vs rural settings, 2008-2018

Hospital Reporting Overall M1 cases STEMI cases
) hospitals
setting
N N % N %
Urban 39 55,547 86.8 17,762 87.0
Rural 7 8,480 13.2 2,645 13.0
Total 46 64,027 100.0 20,407 100.0

Table 7 shows the number of heart attack cases by hospitals’ patient bed capacity, by
setting (urban vs. rural). Just over half of all Ml cases (n=32,767) were admitted to
hospitals with patient beds ‘100-349’. Hospitals having 350 or more patient beds were
found only in urban regions.

Table 7. Number of Ml cases by hospital beds, by setting (urban, rural), 2008-2018

Hospital Overall MI cases STEMI cases Reporting Hospitals
beds (n) (n) (n)

< 100 5,869 2,221 6 (5 urban, 1 rural)
100 -349 32,767 10,156 25 (19 urban, 6 rural)
350 -699 20,883 6,489 13 (urban)

> 700 4,508 1,541 2 (urban)

Total 64,027 20,407 46

The median length of hospital stay (LOS) was 3 days, each year, between 2008 and 2018.
The mean LOS in 2018 was 4 days.

Arrival Method

According to the 2013 Texas Behavioral Risk Factor Surveillance System (BRFSS) survey,
an estimated 86.9% of adults in Texas said they would call 911 if they thought someone
was having a heart attack or stroke. The remaining 13.1% of adults said they would take
other action such as taking the person to the hospital, telling them to call their doctor, call
their spouse or family member, or do something else.

However, per the Chest Pain Ml Registry data, 60.2% of heart attack patients transported
themselves, or were transported by family/friend, via private vehicle, to the hospital, while
38.7% were transported by an ambulance. Among those who were transported by
ambulance, only 62.1% had a pre-hospital ECG performed.

13
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Mobile ICU o m ECG after
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B Pre-hospital

hospital arrival
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Figure 3. Modes of hospital arrival among all Ml cases, and percentage of cases receiving
an ECG before vs. after hospital arrival, 2008-2018. Bars sum to 100%.

Female

42.3%
\

24.9%

36.8%
\

Male 24.2%

0%

25% 50% 75% 100%
Hospital Arrival Mode, by Sex (26)

H Personal Vehicle i Ambulance, pre-arrival ECG
8 Ambulance, no pre-arrival ECG E Mobile ICU
H Air H Missing

Figure 4. Modes of hospital arrival among heart attack cases, by sex, and among those
transported by ambulance, percentage of cases receiving an ECG before vs. after hospital
arrival, 2008-2018. Percentages for each bar total 100%.

Of the 41,845 male heart attack cases reported, 62 in 100 (62.0%) were transported to the
hospital by personal vehicle. Almost four in 10 male heart attack cases (36.8%) arrived by
ambulance, with 65.6% having an ECG performed prior to hospital arrival.

Of the 22,184 female heart attack cases reported, 57 in 100 (56.9%) were transported by
personal vehicle. Roughly four in 10 female heart attack cases (42.3%) arrived by
ambulance. While this was similar to the percentage of male cases transported by
ambulance, fewer females (58.7%) had an ECG performed prior to hospital arrival.

Hospital transport by mobile ICU or air was uncommon for either gender (0.8% female,
1.1% male). Mode of hospital transport was missing for 0.1% of male or female cases.
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Figure 5. Modes of hospital arrival among heart attack cases, by race/ethnicity, and among
those transported by ambulance, percentage of cases receiving an ECG before vs. after
hospital arrival, 2008-2018. Percentages for each bar total 100%.

When comparing modes of hospital arrival among heart attack cases by race/ethnicity, over
half of all cases arrived by private vehicle (61.1% White only, 53.9% Black only, and 65.6%
Hispanic). Fewer White or Hispanic cases arrived by ambulance as compared with Black
cases (37.7%, 34.0%, and 45.4%, respectively). Heart attack cases transported by
ambulance who received a pre-hospital arrival ECG were overall similar: 63.3% of White,
64.6% of Black, and 59.8% of Hispanic cases. Mode of hospital transport was missing for
0.3% of White or Hispanic cases and 0.2% of Black cases.

The graphs and tables that follow display either numbers (N) and percentages (%) or
median values for specific measures of effective care for heart attack. When presenting data
by mode of hospital arrival, data with more than 100 cases reported for each mode of
hospital arrival are displayed by year, using 10 full years of data, from the first quarter of
2009 through the fourth quarter of 2018 (January 2009-December 2018). For measures
with less than 100 cases reported for each mode of hospital arrival, the data are cumulative,
using all available data from the fourth quarter of 2008 through the fourth quarter of 2018
(October 2008-December 2018). Data may also be stratified by patient type, that is,
whether the patient was transferred in from another hospital (STEMI referral) or presented
directly to a PCl-capable hospital (STEMI receiving). The measures include:

Pre-hospital ECG within 10 minutes of first medical contact
Time from first hospital arrival to first ECG

First ECG within 10 minutes of first hospital arrival

Dwell time in the emergency department (ED)

PR
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10.
11.
12.
13.
14.
15.
16.

17.
18.

a. Dwell time in the ED of referral hospital

b. Dwell time in the ED of receiving hospital

First door-to-needle time for transfer patients

Door-to-needle time within 30 minutes for transfer patients
Door-to-balloon time for directly-admitted patients

a. Median time from hospital arrival to primary PCI (in minutes)
b. Primary PCI within 90 minutes of hospital arrival

First door-to-balloon time for transfer patients

a. Median time from first hospital arrival to primary PCI (in minutes)
b. Primary PCI within 120 minutes of arrival to first hospital

c. Primary PCI within 90 minutes of arrival to first hospital

Median time from first medical contact to balloon time
Total ischemic time for STEMI transfer patients

Total ischemic time for STEMI directly-admitted patients

Activation of catheterization lab prior to arrival among transfer patients
Activation of catheterization lab prior to arrival among directly-admitted patients
Referral to rehabilitation

Percentage of comorbidities among all MI patients

Smoking cessation advice at discharge

Medications administered within first 24 hours
Medications prescribed at discharge

Additional information, including data sources, inclusion criteria, and exclusion criteria,
can be found in the Appendix.
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PRE-HOSPITAL ECG WITHIN 10 MINUTES OF FIRST MEDICAL CONTACT, ALL Ml
CASES

The ability to diagnose a STEMI early is an initial, and perhaps most important, step that
impacts MI survival. An Emergency Medical Services (EMS) unit equipped with 12-lead
equipment (i.e., 12-lead ECG capability) can identify a STEMI patient and communicate with
the receiving hospital, leading to activation of the catheterization lab and a more efficient
system of care. In an optimal system of care, a pre-hospital ECG will allow an MI patient to
bypass the emergency department (ED) and advance directly to treatment in the
catheterization lab. The sooner EMS staff can perform an ECG and accurately interpret the
findings, the timelier the communication of results to the receiving hospital, and the more
time the receiving hospital has to prepare for the incoming patient.

Figure 6 and Table 8, below, display the percentage of eligible episodes of care for heart
attack in which patients received their first ECG within 10 minutes of first medical contact.
The cases included in this measure arrived at the hospital by an ambulance equipped to
perform pre-hospital ECGs.
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Figure 6. Pre-Hospital ECG within 10 minutes of first medical contact among all heart
attack cases arriving by ambulance, by year, 2009-2018
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Table 8. Pre-hospital ECG within 10 minutes of first medical contact among all heart

attack cases arriving by ambulance, by year, 2009-2018

Cases with pre-hospital ECG

Cases W.'th pre- within 10 minutes of first Repoft'”g
hospital ECG . hospitals
medical contact
Year (n) (n) %0 (n)
2009 93 81 87.1 6
2010 376 254 67.6 18
2011 753 533 70.8 25
2012 1,084 759 70.0 32
2013 1,286 953 74.1 34
2014 1,571 1,124 71.6 39
2015 1,762 1,335 75.8 43
2016 2,253 1,756 77.9 45
2017 2,138 1,660 77.6 46
2018 2,193 1,708 77.9 44
100
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Figure 7. Pre-Hospital ECG within 10 minutes of first medical contact among all Ml cases

Setting

who arrived by ambulance and had a pre-hospital ECG performed, by urban / rural
setting, 2008—2018

In 2018, four out of five MI cases who received a pre-hospital ECG had their ECG done
within 10 minutes of first medical contact. The percentage of cases receiving their ECG
within 10 minutes of first medical contact was slightly higher for those in urban vs.
rural settings (78.9% vs. 73.1%, respectively).

There is an opportunity to increase the percentage of patients with pre-hospital ECG. In
order to improve EMS performance in this measure, it is important to first consider ECG
capability among the responding EMS units. Possessing the equipment to perform an ECG,
and transmit the results, greatly affects the timeliness of care for MI patients. For
ambulances having 12-lead equipment, implementation of a standard EMS protocol for care
of suspected MI patients should include performance of an ECG within 10 minutes of first

medical contact.
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TIME FROM HOSPITAL ARRIVAL TO FIRST ECG AMONG STEMI TRANSFER CASES

Performing an ECG is the first step in heart attack care within the hospital, and not having
one performed in a timely manner can have a detrimental effect on the patient’s outcome.
The national standard for hospital ECG performance time is within 10 minutes of hospital
arrival. [4] Rapid ECG performance and interpretation can lead to reduced dwell time in the
ED for a heart attack patient, and to timely activation of the catheterization lab.

Figure 8 and Table 9, below, display the median time (in minutes) elapsed from hospital
arrival to performance of first ECG among transfer cases with eligible episodes of care for
heart attack, by mode of arrival to the first hospital, by year. Episodes of care in which a
patient received an ECG prior to arriving at the hospital were excluded.
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Figure 8. Median time (minutes) from first hospital arrival to first ECG among transfer
cases, by mode of arrival to first hospital, by year, 2009-2018

Table 9. Median time (minutes) from first hospital arrival to first ECG among transfer
cases, by mode of arrival to first hospital, by year, 2009-2018

Mode of arrival to STEMI referral hospital

Personal vehicle Ambulance

Cases with Minutes Csvsiiﬁ Minutes Rheopsop'}igg
vear ECG (n) (Median) ECG (n) (Median) (")
2009 270 7 78 6 6
2010 570 7 191 7 17
2011 794 7 218 9 22
2012 930 8 210 10 28
2013 1,126 7 227 8 32
2014 1,118 6 193 7 38
2015 1,394 7 205 10 40
2016 1,435 7 188 8 42
2017 1,367 6 162 7 45
2018 1,249 6 164 8 41




The median time to first ECG for transferred STEMI cases who arrived by personal vehicle
to the hospital ranged from a low of 6 minutes in 2014, 2017 and 2018 to a high of 8
minutes in 2012. The median time for those who arrived by ambulance ranged from a low
of 6 minutes in 2009 to a high of 10 minutes in 2012 and 2015. Each year since 2011, the
median time from first hospital arrival to first ECG was roughly 1-3 minutes longer for those
arriving by ambulance than by personal vehicle.

TIME FROM HOSPITAL ARRIVAL TO FIRST ECG AMONG DIRECTLY-ADMITTED
STEMI CASES

Figure 9 and Table 10, below, display the median time (in minutes) elapsed from hospital
arrival to performance of first ECG among directly-admitted STEMI cases with eligible
episodes of care for heart attack, by mode of arrival to the hospital, by year. Episodes of
care in which a patient received an ECG prior to arriving at the hospital were excluded.
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Figure 9. Median time from first hospital arrival to first ECG among directly-admitted
STEMI cases, by mode of arrival to hospital, by year, 2009-2018
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Table 10. Median time from hospital arrival to first ECG among directly-admitted STEMI
cases, by mode of arrival to hospital, by year, 2009-2018

Mode of arrival to STEMI receiving hospital

Personal vehicle Ambulance

Cases with ECG Minutes Cases with Minutes Reporting
Year n) (Median) ECG (n) (Median) hospitals (n)
2009 205 7 86 7 12
2010 1,182 7 538 7 22
2011 2,022 7 782 8 27
2012 2,592 7 888 7 32
2013 2,710 7 1,052 7 36
2014 3,310 7 1,009 8 40
2015 3,471 7 863 8 43
2016 4,009 6 682 8 46
2017 4,027 6 681 7 46
2018 3,898 6 474 9 45

The median time to first ECG for directly-admitted STEMI cases who arrived by personal
vehicle to the hospital ranged from a low of 6 minutes (2016 through 2018) to a high of
7 minutes all other reporting years. The median time for those who arrived by
ambulance ranged from a low of 7 minutes to a high of 9 minutes in 2018.

HOSPITAL ECG WITHIN 10 MINUTES OF ARRIVAL AMONG STEMI TRANSFER
CASES

Figure 10 and Table 11, below, display the percentage of eligible episodes of care for heart
attack in which transfer patients received an ECG within 10 minutes of arriving at the first
hospital to which they presented, by mode of arrival to the first hospital, by year. Episodes
of care in which a patient received an ECG prior to arriving at the hospital were excluded.
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Figure 10. Hospital ECG within 10 minutes of first hospital arrival among transfer cases,
by mode of arrival to first hospital, by year, 2009-2018
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Table 11. Hospital ECG within 10 minutes of first hospital arrival among transfer cases, by
mode of arrival to first hospital, by year, 2009-2018

Mode of arrival to STEMI referral hospital

Personal vehicle Ambulance
Cases with . Ca_lses Wit_h ECG Cases C_:as_es With_ ECG Reporting
within 10 minutes of . within 10 minutes .

ECG - . with ECG - - hospitals

hospital arrival of hospital arrival

Year (n) (n) % (n) (n) %0
2009 270 208 77.0 78 59 75.6 6
2010 570 371 65.1 191 124 64.9 17
2011 794 522 65.7 218 127 58.3 22
2012 930 577 62.0 210 113 53.8 28
2013 1,126 746 66.3 227 135 59.5 32
2014 1,118 737 65.9 193 123 63.7 38
2015 1,394 912 65.4 205 108 52.7 40
2016 1,435 938 65.4 188 116 61.7 42
2017 1,367 974 71.3 162 96 59.3 45
2018 1,249 856 68.5 164 93 56.7 41

In 2018, of all MI cases with an ECG performed at a STEMI referral hospital, a greater
percentage of those arriving by personal vehicle had their ECG performed within 10 minutes
of arriving at the hospital as compared with those arriving by ambulance (69 in 100 vs. 57
in 100, respectively). This general trend is seen for the past 8 years. There is opportunity for
improvement in this vital component of care. Implementing appropriate protocols within
the hospital ED can lead to more efficient care and improved times for first in-hospital ECG.

HOSPITAL ECG WITHIN 10 MINUTES OF ARRIVAL AMONG DIRECTLY-ADMITTED
STEMI CASES

Figure 11 and Table 12 display the percentage of eligible episodes of care for Ml in which
directly-admitted patients received an ECG within 10 minutes of arriving at the hospital, by
mode of arrival to the hospital, by year. Episodes of care in which a patient received an ECG
prior to arriving at the hospital were excluded.
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Figure 11. Hospital ECG within 10 minutes of arrival among directly-admitted MI cases, by
mode of arrival to hospital, by year, 2009-2018



Table 12. Hospital ECG within 10 minutes of arrival among directly-admitted Ml cases, by
mode of arrival to hospital, by year, 2009-2018

Mode of arrival to STEMI receiving hospital

Personal vehicle Ambulance
Cases C.:as.es With_ ECG Cases Cé:lse.s with ECG Reporting
- within 10 minutes . within 10 minutes .
with ECG - . with ECG . - hospitals
of hospital arrival of hospital arrival

Year (n) (n) % (n) (n) % (n)
2009 205 157 76.6 86 59 68.6 12
2010 1,182 747 63.2 538 323 60.0 22
2011 2,022 1,268 62.7 782 467 59.7 27
2012 2,592 1,722 66.4 888 551 62.1 32
2013 2,710 1,753 64.7 1,052 692 65.8 36
2014 3,310 2,277 68.8 1,009 623 61.7 40
2015 3,471 2,427 69.9 863 516 59.8 43
2016 4,009 2,879 71.8 682 390 57.2 46
2017 4,027 2,969 73.7 681 443 65.1 46
2018 3,898 2,926 75.1 474 263 55.5 45

In 2018, among directly-admitted cases who received their first ECG at a STEMI receiving
hospital, a greater percentage of those arriving by personal vehicle had their ECG performed
within 10 minutes of arriving at the hospital as compared with those arriving by ambulance.
While there was not much difference in these percentages from 2010-2013, the percentages
have diverged more noticeably as of 2014. Hospital ECG within 10 minutes of arrival is
recommended both in transfer and directly-admitted patients, irrespective of their mode of
arrival. Even though this report shows that a higher number of patients arriving by a
personal vehicle had a hospital ECG within 10 minutes of arrival, it is always recommended
that MI patients arrive by ambulance. This is primarily to allow for recognition of STEMI
when ECG is performed in the ambulance, leading to timely activation of cardiac
catheterization lab. This can decrease the patients’ total ischemic time and improve clinical
outcomes.

DWELL TIME IN THE EMERGENCY DEPARTMENT OF STEMI REFERRAL HOSPITALS

The standard of care for time from arrival at first hospital to PCI, including transfer time, is
120 minutes. [3] The transfer process adds another component that must be evaluated as
part of the STEMI system of care. The time spent in the referral facility is critical in this
transfer process. It is an element that can be improved upon through streamlined processes
and protocols, whereas transport time is more difficult to address due to other factors, such
as distance to the nearest STEMI receiving hospital.

Figure 12 and Table 13 display the median time (in minutes) STEMI cases spent awaiting
transfer (from the STEMI referral hospital to the STEMI receiving hospital) for PCI, among
eligible episodes of care, by mode of arrival to the referral hospital.
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Figure 12. Median time spent in the emergency department (ED) of the STEMI referral
hospital, by mode of arrival to first hospital, 2008-2018

Table 13. Median time spent in the emergency department (ED) of the STEMI referral
hospital, by mode of arrival to first hospital, 2008-2018

Mode of arrival to STEMI referral hospital

Personal vehicle Ambulance
STEMI STEMI Reporting
cases Minutes cases Minutes hospitals
Patient Type (n) (Median) (n) (Median) (n)
Transfer from
referral
hospital 105 46 35 53 9

The median time spent awaiting transfer from the STEMI referral hospital to the STEMI
receiving hospital for PClI was 46.0 minutes among those who arrived by personal vehicle
and 53.0 minutes among those who arrived by ambulance. For referral hospitals, there
should be protocols in place for identifying, transferring, and transporting a STEMI patient
to a receiving hospital. Implementing such a protocol requires rapid performance and
interpretation of ECG as well as communication to the receiving hospital for activation of its
catheterization lab.

DWELL TIME IN THE EMERGENCY DEPARTMENT OF RECEIVING HOSPITAL
AMONG STEMI TRANSFER CASES

Figure 13 and Table 14 display the median time (in minutes) STEMI cases spent waiting in
the ED of the STEMI receiving hospital among transfer cases with eligible episodes of care
for STEMI, by mode of arrival to first hospital, by year.
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Figure 13. Median time spent in the Emergency Department of the STEMI receiving
hospital among transfer cases, by mode of arrival to first hospital, by year, 2009-2018

Table 14. Median time spent in the Emergency Department of the STEMI receiving
hospital among transfer cases, by mode of arrival to first hospital, by year, 2009-2018

Mode of arrival to STEMI receiving hospital

Personal vehicle Ambulance

STEMI cases Minutes | STEMI cases Minutes Reporting
Year (n) (Median) (n (Median) hospitals (n)
2009 20 23 5 29 2
2010 43 24 34 36 10
2011 81 20 20 35 13
2012 82 31 26 53 16
2013 87 28 14 44 17
2014 82 21 23 62 20
2015 95 21 18 29 25
2016 140 19 25 48 27
2017 119 21 23 31 24
2018 124 20 26 32 28

STEMI transfer cases arriving via private vehicle spend less time in the STEMI receiving
hospital’s ED as compared with those arriving via ambulance. In 2018, the median dwell
time as 12 minute longer for those arriving by ambulance than by personal vehicle. There
is opportunity for establishing protocols and improving communication between STEMI
receiving and STEMI referral hospitals that could reduce patients’ dwell time in the ED of
the STEMI receiving hospital.
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DWELL TIME IN THE EMERGENCY DEPARTMENT OF RECEIVING HOSPITAL
AMONG STEMI DIRECTLY-ADMITTED CASES

Figure 14 and Table 15 display the median time (in minutes) spent waiting in the ED of
STEMI receiving hospital among directly-admitted STEMI cases with eligible episodes of care
for STEMI, by mode of arrival to hospital, by year.
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Figure 14. Median time spent in the Emergency Department of STEMI receiving hospitals
among directly-admitted STEMI cases, by mode of arrival to hospital, 2009-2018

Table 15. Median time spent in the Emergency Department of STEMI receiving hospitals
among directly-admitted STEMI cases, by mode of arrival to hospital, 2009-2018

Mode of arrival to STEMI receiving hospital

Personal vehicle Ambulance Reporting

Minutes STEMI Cases  Minutes hospitals

Vear STEMI Cases (n) (Median) () (Median) (n)
2009 61 39 67 35 9
2010 247 47 232 35 20
2011 396 47 434 32 24
2012 506 45 509 31 31
2013 537 45 689 34 32
2014 689 43 673 33 38
2015 722 42 819 27 43
2016 794 42 943 25 46
2017 798 42 969 28 46
2018 728 43 906 28 45

Among directly-admitted STEMI cases, those arriving via private vehicle spend more time
in the hospital’s ED as compared with those arriving via ambulance. In 2018, the median
dwell time was 15 minutes longer for those arriving by personal vehicle than by ambulance.
This further supports that Ml cases should consider transport via ambulance over personal
vehicle, as this could reduce dwell time in the ED of the STEMI receiving hospital.

26



FIRST DOOR-TO-NEEDLE TIME AMONG STEMI TRANSFER PATIENTS

Fibrinolysis, or use of a clot-dissolving drug to restore blood flow, can be used by hospitals
that are not PCl-capable and cannot transfer a patient to receive PCI within the
recommended time. It is also an option for patients who are ineligible for PCI. Fibrinolytic
therapy should be administered within 30 minutes of hospital arrival. [4]

Figure 15 and Table 16 display the median time (in minutes) elapsed from arrival at first
hospital to receipt of fibrinolytic therapy as the primary reperfusion treatment at the same
hospital, among eligible episodes of care for STEMI, by mode of arrival to first hospital. The
patients included in this measure were later transferred to another hospital. It is important
to note the number of eligible patients for this measure was less than 100.
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Figure 15. Median time from arrival to primary fibrinolysis at first hospital among STEMI
transfer patients, by mode of arrival to first hospital, from 2008 -2018

Table 16. Median time from arrival at first hospital to primary fibrinolysis among STEMI
transfer patients, by mode of arrival to first hospital, from 2008 -2018

Mode of arrival to first hospital

Personal Vehicle Ambulance
Cases receiving Cases receiving
fibrinolysis at fibrinolysis at Reporting
Patient first hospital Minutes first hospital Minutes hospitals
Type (N) (Median) (N) (Median) (N)
Transfer 79 39 29 35 16

Among patients who arrived at the first hospital by personal vehicle, the median time from
hospital arrival to fibrinolytic therapy was 39 minutes, compared to a median time of 35
minutes for those arriving to the first hospital by ambulance. This further supports that Ml
cases should consider transport via ambulance over personal vehicle, as this could improve
the time from hospital arrival to treatment with fibrinolysis.
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DOOR-TO-NEEDLE TIME WITHIN 30 MINUTES AMONG STEMI TRANSFER
PATIENTS

Figure 16 and Table 17 display the percentage of eligible STEMI cases receiving primary
fibrinolysis as the primary reperfusion strategy within 30 minutes of arrival at first hospital,
by mode of arrival to first hospital. The patients included in this measure were later
transferred to another hospital. It is important to note the number of eligible patients for
this measure was less than 100.
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Figure 16. Fibrinolysis within 30 minutes of first hospital arrival among transfer patients,
by mode of arrival to first hospital, from 2008-2018

Table 17. Fibrinolysis within 30 minutes of first hospital arrival among transfer patients,
by mode of arrival to first hospital, from 2008 -2018

Mode of arrival to STEMI referral hospital

Personal vehicle Ambulance
Cases - Cases -
.. Cases receiving .. Cases receiving
receiving receiving

fibrinolysis within

at STEMI 30 minutes of at STEMI

fibrinolysis within

fibrinolysis 30 minutes of

fibrinolysis

ol SVALSSTONL | Soidnalerivel st TN Reporting
hospital P hospital P hospitals
Patient N n % N n % N
Type
Transfer 79 27 34.2 29 11 37.9 16

The recommended door-to-needle time in STEMI referral hospitals is no more than 30
minutes. [5] In Texas, between 2008 and 2018, less than four out of every 10 STEMI
cases who arrived to the referral hospital by personal vehicle (34.2%) or by ambulance
(37.9%) were treated to this standard of care. More rapid performance of ECG and
protocols to reduce dwell times in the ED of the referral hospitals can improve this
measure.

DOOR-TO-BALLOON TIME FOR STEMI DIRECTLY-ADMITTED PATIENTS

The standard of care for time from hospital arrival to PCl (or “device activation”) is
commonly referred to as “door-to-balloon time”, and should be no more than 90 minutes.
[5] Figure 17 and Table 18 display the median time (in minutes) elapsed among directly-



admitted cases from time of arriving at a STEMI receiving hospital to primary PClI among
eligible episodes of care for STEMI, by mode of arrival, by year. This measure is significant
because it encompasses all the previous steps that are required for care of STEMI patients,
from their arrival at the hospital, their time in the ED, their arrival in the catheterization
lab, and device activation.
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Figure 17. Median time (minutes) from hospital arrival to primary PClI among directly-
admitted STEMI patients, by mode of arrival, by year, 2009-2018

Table 18. Median time (minutes) from hospital arrival to primary PCI among directly-
admitted STEMI patients, by mode of arrival, by year, 2009-2018

Mode of Arrival to STEMI receiving hospital

Personal vehicle Ambulance
Cases Cases

receiving receiving Reporting

primary PCI at Minutes primary PCI at Minutes hospitals
Year hospital (n) (Median) hospital (n) (Median) (n)
2009 -- -- -- -- --
2010 -- -- -- -- --
2011 251 66 281 53 26
2012 370 67 399 50 30
2013 408 68 543 53 32
2014 501 65 562 51 38
2015 512 67 609 47 42
2016 584 66 723 47 45
2017 602 65 722 48 46
2018 523 66 680 50 45

-- No data available

Each year, directly-admitted cases who arrived by ambulance had a lower median time to
PCI than did those who arrived by personal vehicle. In order to further improve the
median time to PCI, hospitals can evaluate their protocol for activation of the
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catheterization lab and aim to have catheterization lab staff arrive within 30 minutes of
the activation call.

DOOR-TO-BALLOON TIME WITHIN 90 MINUTES FOR DIRECTLY-ADMITTED STEMI
PATIENTS

Figure 18 and Table 19 display the percentage of eligible episodes of care for STEMI cases
who received primary PCIl within 90 minutes of direct presentation to a STEMI receiving
hospital, by mode of arrival, by year. Data on this measure are not available prior to 2011.
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Figure 18. Primary PCI within 90 minutes of hospital arrival among directly-admitted
STEMI patients, by mode of arrival, by year, 2009-2018

Table 19. Primary PCI within 90 minutes of hospital arrival among directly-admitted
STEMI patients, by mode of arrival, by year, 2009-2018

Mode of Arrival to STEMI receiving hospital

Personal vehicle Ambulance
Cases Lo Cases .
- Cases receiving - Cases receiving
receiving rimary PCI receiving primary PCI
primary PCI primat primary PCI s
within 90 within 90
at STEMI . . at STEMI . .
receivin minutes of first receivin minutes of first ]
/Ing hospital arrival /Ing hospital arrival ~ Reporting

hospital hospital hospitals
Year (n) (n) % (n) (n) % (n)
2009 - -- -- - --
2010 - -- -- - --
2011 251 228 90.8 281 275 97.9 26
2012 370 331 89.5 399 385 96.5 30
2013 408 358 87.8 543 534 98.3 32
2014 501 464 92.6 562 547 97.3 38
2015 512 469 91.6 609 596 97.9 42
2016 584 538 92.1 723 708 97.9 45
2017 602 567 94.2 722 706 97.8 46
2018 523 489 93.5 680 664 97.7 45

-- No data available

Over all years, a higher percentage of directly-admitted STEMI patients who arrived by
ambulance received primary PCI within 90 minutes of hospital arrival than did those who
arrived by personal vehicle. In 2018, this difference was 4.2%.
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FIRST DOOR-TO-BALLOON TIME FOR STEMI TRANSFER PATIENTS

STEMI patients who arrive at a STEMI referral hospital who are eligible for and in need of
PCI must be transferred to a STEMI receiving hospital to receive appropriate care and
treatment. The standard of care for time from arrival at first hospital to PCI, including
transfer time, is 120 minutes. [3] Figure 19 and Table 20, below, display the median time
(in minutes) elapsed from arrival at a STEMI referral hospital to time of primary PCI at a
STEMI receiving hospital among eligible episodes of care for STEMI, by mode of arrival to
the STEMI referral hospital.
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Figure 19. Median time (minutes) from first hospital arrival to primary PCI for STEMI
transfer patients, by mode of arrival to first hospital, by year, 2009-2018

Table 20. Median time from first hospital arrival to primary PCI for STEMI transfer patients
by mode of arrival to first hospital and year, 2009-2018

Mode of Arrival to STEMI receiving hospital

Personal vehicle Ambulance
Cases receiving Cases receiving
primary PCI at primary PCI at Reporting
STEMI receiving Minutes STEMI receiving Minutes hospitals
Year hospital (n) (Median) | hospital (n) (Median) (n)
2009 -- -- -- -- --
2010 -- -- -- -- --
2011 145 95 76 67 17
2012 179 95 86 70 20
2013 196 94 71 67 23
2014 202 94 33 97 27
2015 256 98 39 93 29
2016 237 99 23 130 32
2017 240 99 17 145 30
2018 230 102 25 118 34

-- No data available



In 2018, transfer cases who arrived at a STEMI referral hospital by ambulance had a higher
median time to primary PCIl than those who arriving by personal vehicle; this trend has
been seen since 2014, whereas prior to 2016, those arriving by ambulance had a lower
median time from arrival to PCI. Identifying and addressing the causes of this difference
may lead to improved time to primary PCI and potentially better health outcomes.

FIRST DOOR-TO-BALLOON TIME WITHIN 120 MINUTES FOR STEMI TRANSFER
PATIENTS

Figure 20 and Table 21, below, display the percentage of eligible episodes of care for STEMI
cases who received primary PCI at a STEMI receiving hospital within 120 minutes of arriving
at a STEMI referral hospital, by mode of arrival to the referral hospital, by year.
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Figure 20. Primary PCI within 120 minutes of first hospital arrival among STEMI transfer
patients, by mode of arrival to first hospital, by year, 2009-2018
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Table 21. Primary PCI within 120 minutes of first hospital arrival among STEMI transfer
patients, by mode of arrival to first hospital, by year, 2009-2018

Mode of Arrival to STEMI receiving hospital

Personal vehicle Ambulance
Cases Cases
receiving receiving
primary primary
PCI at Cases receiving PCI at Cases receiving
STEMI primary PCI within STEMI primary PCI within
receiving 120 minutes of first | receiving 120 minutes of first Reporting
hospital hospital arrival hospital hospital arrival hospitals
Year (n) (n) % (n) (n) % (n)
2009 -- -- -- -- --
2010 -- -- -- -- --
2011 145 98 67.6 76 62 81.6 17
2012 179 125 69.8 86 72 83.7 20
2013 196 129 65.8 71 63 88.7 23
2014 202 146 72.3 33 23 69.7 27
2015 256 168 65.6 39 30 76.9 29
2016 237 168 70.9 23 10 43.5 32
2017 240 171 71.3 17 5 29.4 30
2018 230 157 68.3 25 14 56.0 34

-- No data available

In 2018, 68 out of 100 STEMI transfer cases who arrived at a STEMI referral hospital by
private vehicle received primary PCIl within 120 minutes of arrival at the STEMI referral
hospital, compared to only 56 out of 100 who arrived at the referral hospital by ambulance.

FIRST DOOR-TO-BALLOON TIME WITHIN 90 MINUTES FOR STEMI TRANSFER
PATIENTS

According to American Heart Association’s (AHA) STEMI systems of care recommendations,
the door to balloon time for transfer patients, including transport time, should be within 90
minutes. [5] Figure 21 and Table 22 display the percentage of eligible episodes of care for
STEMI cases who received primary PCIl at a STEMI receiving hospital within 90 minutes of
arriving at a STEMI referral hospital, by mode of arrival to STEMI referral hospital, by year.
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Figure 21. Primary PCI within 90 minutes of first hospital arrival among STEMI transfer
patients, by mode of arrival to first hospital, by year, 2009-2018
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Table 22. Primary PCI within 90 minutes of first hospital arrival among STEMI transfer
patients, by mode of arrival to first hospital, by year, 2009-2018

Mode of Arrival to STEMI receiving hospital

Personal vehicle Ambulance
Cases Cases
receiving receiving
primary primary
PCI at Cases receiving PCI at Cases receiving
STEMI primary PCI within STEMI primary PCI within
receiving 90 minutes of first | receiving 90 minutes of first Reporting
hospital hospital arrival hospital hospital arrival hospitals
Year (n) (n) % (n) (n) % (n)
2009 -- -- -- -- --
2010 -- -- -- -- --
2011 145 65 44.8 76 56 73.7 17
2012 179 77 43.0 86 65 75.6 20
2013 196 87 44 .4 71 54 76.1 23
2014 202 93 46.0 33 14 42 .4 27
2015 256 105 41.0 39 19 48.7 29
2016 237 90 38.0 23 4 17.4 32
2017 240 90 37.5 17 1 5.9 30
2018 230 84 36.5 25 6 24.0 34

-- No data available

In 2018, more patients arriving at a STEMI referral hospital by personal vehicle received
primary PCIl within 90 minutes than did those who arrived by ambulance (36.5% vs.
24.0%, respectively).

The number of cases arriving via ambulance to STEMI referral hospitals has been decreasing
since 2013. One reason for this may be that ambulances are bypassing STEMI referral
hospitals and transporting cases directly to STEMI receiving hospitals in efforts to decrease
ischemic times and improve outcomes.

FIRST MEDICAL CONTACT (FMC) TO BALLOON TIME AMONG STEMI PATIENTS

According to both the 2013 American College of Cardiology Foundation and the AHA STEMI
guidelines, in order to improve STEMI outcomes, the focus and emphasis has shifted to
targeting first medical contact (FMC) to balloon time rather than door-to-balloon time. [6]
Figure 22 and Table 23, below, display the median time from FMC to balloon time, by year,
for STEMI patients who arrived by an ambulance to the first hospital. Both transfers and
directly-admitted patients were included.
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Figure 22. Median time from first medical contact to balloon time among STEMI patients
who arrived at the first hospital by ambulance, by patient type, by year, 2009-2018

Table 23. Median time from first medical contact to balloon time among STEMI cases who
arrived at the first hospital by ambulance, by patient type, by year, 2009-2018

Patient Type

Directly-admitted Transfer
Cases
receiving Cases receiving
primary PCI primary PCI at
at STEMI Reporting STEMI Reporting
receiving Minutes Hospitals receiving Minutes hospitals
Year hospital (n) (Median) (n) hospital (n) (Median) (n)
2009 - - - - - -
2010 - - -- -- -- -
2011 278 84 23 76 99 11
2012 398 80 28 86 98 13
2013 540 82 32 70 101 12
2014 556 80 37 31 125 14
2015 603 76 40 32 115 11
2016 711 74 43 18 147 9
2017 712 75 44 9 189 7
2018 654 78 44 14 154 7

-- No data available

Among those arriving to the hospital via ambulance, the median time from FMC to primary
PCI was higher for transfer patients compared to directly-admitted patients.

Figure 23 shows the median time from FMC to balloon time for directly-admitted patients
arriving by ambulance to a STEMI receiving hospital, by setting (urban/rural). Rural areas
had a higher median time from FMC to primary PCIl as compared to urban areas.
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Figure 23: Median times from first medical contact to balloon times in directly-admitted
STEMI patients arriving by ambulance to receiving hospital, by setting (urban vs. rural),
2011-2018

TOTAL ISCHEMIC TIME AMONG STEMI TRANSFER PATIENTS

According to a 2015 study, “ischemic time is a better predictor than door-to-balloon time
for mortality and infarct size in (STEMI)” patients. [7] The study suggests that the focus
of STEMI care should be directed to reducing the ischemic time rather than door-to-
balloon time. This can be achieved by early initiation of therapy. Figure 24 and Table 24,
below, display the total ischemic time among STEMI transfer patients from 2011 to 2018,
by three categories of ischemic time: less than 120 minutes, 120—239 minutes, and 240
minutes or more.
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Figure 24: Total ischemic time (minutes) among STEMI transfer patients, by mode of
arrival to first hospital, 2011-2018
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Table 24: Total ischemic time among STEMI transfer patients, by mode of arrival to first
hospital, 2011-2018

Mode of arrival to STEMI referral hospital

Personal vehicle Ambulance
Total Ischemic Time (Minutes) Total Ischemic Time (Minutes) Reporting
<120  120-239 = 240 <120  120-239 =240 hos(‘;')tals
N 154 109
(%) 161 (11.3) 614 (43.2) 646 (45.5) 57 (17.8) (48.1) (34.1) 42

The best clinical outcomes were observed in patients who had a total ischemic time <120
minutes. Total ischemic time <120 minutes was more common among patients who
arrived at the STEMI referral hospital by ambulance (17.8%) than by personal vehicle
(11.3%). Nearly half (45.5%) of transfer patients arriving at the STEMI referral hospital
by personal vehicle had a total ischemic time of 240 minutes or more, as compared with
one-third (34.1%) arriving by ambulance.

TOTAL ISCHEMIC TIME AMONG STEMI DIRECTLY-ADMITTED PATIENTS

Figures 25-27 and Table 25 display the total ischemic time among STEMI patients from
2011 to 2018, by three categories of ischemic time: <120 minutes, 120 — 239 minutes, and
>=240 minutes. The best clinical outcomes are observed in patients who have total ischemic
time <120 minutes. [7]
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Figure 25: Total ischemic time <120 minutes among directly-admitted STEMI patients, by
mode of arrival, by year, 2009-2018

37



=

o

o
]

Personal Vehicle =@ =Ambulance

/\75 7
S
o/
550 - -
o o5 |

O T T T T T T T T T 1

2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
Year

Figure 26: Total ischemic time 120 - 239 minutes among directly-admitted STEMI
patients, by mode of arrival, by year, 2009-2018
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Figure 27: Total ischemic time = 240 minutes among directly-admitted STEMI patients, by
mode of arrival, by year, 2009-2018

Figure 25 shows that, from 2011 to 2018, total ischemic time <120 minutes was more
common among directly-admitted STEMI patients who arrived at the receiving hospital by
ambulance than by personal vehicle. Figure 26 shows that there is very little difference in
the number of directly-admitted STEMI patients with an ischemic time of 120-239 minutes
by mode of hospital arrival. Figure 27 shows that, from 2011 to 2018, total ischemic time
>=240 minutes was more common among directly-admitted STEMI patients arriving by
personal vehicle than by ambulance.
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Table 25: Total ischemic time among directly-admitted STEMI patients, by mode of
arrival, by year, 2009-2018

Mode of arrival to STEMI receiving hospital

Personal vehicle Ambulance
Total Ischemic Time Total Ischemic Time
< 120 120-239 = 240 < 120 120-239 = 240 Reporting
Minutes, Minutes, Minutes, Minutes, Minutes, Minutes, Hospitals
Year n (%) n (%) n (%) n (%) n (%) n (%) (n)
2009 -- -- -- -- -- -- --
2010 -- -- -- -- -- -- --
93 100 115
2011 57 (25.9) (42.3) 70 (31.8) (38.8) (44.6) 43 (16.7) 26
152 172 138
2012 81 (25.0) (46.9) 91 (28.1) (47.3) (37.9) 54 (14.8) 30
140 219 201
2013 80 (24.3) (42.6) 109 (33.1) (43.1) (39.6) 88 (17.3) 32
159 211 175
2014 135 (32.1) (37.9) 126 (30.0) (43.9) (36.4) 95 (19.8) 38
157 241 208
2015 132 (29.8) (35.4) 154 (34.8) (44.8) (38.7) 89 (16.5) 42
200 272 255 124
2016 127 (24.9) (39.2) 183 (35.9) (41.8) (39.2) (19.1) 45
222 279 258
2017 135 (25.2) (41.4) 179 (33.4) (44.2) (40.9) 94 (14.9) 46
165 244 256 120
2018 122 (26.9) (36.3) 167 (36.8) (39.4) (41.3) (19.4) 45

-- No data available

In 2018, 26.9% of directly-admitted STEMI patients who arrived at the hospital by personal
vehicle and 39.4% of those arriving by ambulance had total ischemic time of <120 minutes
(Table 25). Conversely, for 2018, almost twice as many patients who arrived at the hospital
by personal vehicle had a total ischemic time >=240 minutes as compared with those
arriving by ambulance (36.8% vs 19.4%, respectively).

MEDIAN TIME FROM SYMPTOM ONSET TO PRIMARY PCI IN DIRECTLY-ADMITTED
AND TRANSFER STEMI PATIENTS, 2018

The shorter the time from symptom onset to treatment, the better the patient outcome.
Figure 28 shows the median time STEMI cases spent in each stage of the treatment
process, from onset of symptoms to time of PCI, comparing directly-admitted and transfer
patients in 2018.



80

B Direct = Transfer
70

n 62
o 60
i)
50
5
= 44
S
o 40 34 33 35
S
[ 30 25 25 27
c 21
8 20
8
S 10
0
[9))] ®] c = S -
= — =N [} - O
EZs nS ST o m G g o U s
= - 252 £ = c c Eo @]
al® =T o= = 8= = £ =
Ew @ Woog = = = =2 a)
> 0= QL oL T w
n2ve © s Q z 3
o o [ I
Figure 28: Median time (in minutes) from symptom onset to primary PCI, directly-

admitted vs. transfer STEMI cases, 2018

Time from symptom onset to PCI was dramatically shorter for directly-admitted vs
transfer cases (median minutes of 147 vs 209, respectively). This is primarily due to dwell
time in the referral hospitals’ ED, and transfer time to the STEMI-receiving hospital
required for transfer, but not directly-admitted patients. It should be noted that the
number of STEMI cases vary for each measure in the above chart. This is due to different
missing values for each variable used in calculating the measures. There were fewer than
20 cases among STEMI transfer patients for the measures “Symptom onset to EMS
dispatch time”, “EMS dispatch to hospital arrival”, and “Transfer time”. There were more
than 20 STEMI cases for all the other measures.

ACTIVATION OF CATHETERIZATION LAB PRIOR TO ARRIVAL AMONG STEMI
TRANSFER PATIENTS

Figure 29 and Table 26 show data on activation of the cardiac catheterization lab prior to
patients’ hospital arrival, known as “pre-cath lab activation”, among 250 STEMI transfer
patients who arrived at the first hospital by personal vehicle or ambulance.
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Figure 29: Percentage of pre-catheterization lab activation among STEMI transfer patients
arriving to the first hospital by personal vehicle or ambulance, 2015- 2018

Table 26: Pre-catheterization lab activation among STEMI transfer patients arriving to the
first hospital by personal vehicle or ambulance, 2015-2018

Total No Pre- .
STEMI Pre-Cath lab ., jap Missing Reporting
activation S Hospitals
Year cases activation
n n (%) n (%) n (%) n
2015 294 143 (48.6) 14 (4.1) 137 (47.3) 29
2016 261 115 (44.1) 9 (3.5) 137 (52.5) 32
2017 259 118 (45.5) 7 (2.7) 134 (51.7) 30
2018 255 114 (44.7) 5 (2.0) 136 (53.3) 34

For the past 4 years, pre-cath lab activation has occurred for almost half of STEMI
transfer patients. In 2018, the catheterization lab was activated prior to arrival at the STEMI
receiving hospital for 45 in 100 (44.7%) cases, and not activated for two in 100 (2.0%) of
cases (data was missing for 53.3% of cases). Implementing appropriate protocols for “pre-
cath lab activation” at STEMI receiving hospitals for transfer patients could reduce total
ischemic time among these patients and improve outcomes.
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ACTIVATION OF CATHETERIZATION LAB PRIOR TO ARRIVAL AMONG DIRECTLY-
ADMITTED STEMI PATIENTS

Figure 30 and Table 27 show data on pre-cath lab activation among directly-admitted STEMI
patients who arrived at the hospital by an ambulance; only cases arriving by ambulance
were included because pre-cath lab activation requires notification by the EMS team.
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Figure 30: Pre-catheterization lab activation arrival among directly-admitted STEMI
patients arriving by ambulance, 2015-2018

Table 27: Pre-catheterization lab activation among directly-admitted STEMI patients
arriving by ambulance, 2015-2018

Total Pre-Cath No Pre- Reportin
STEMI lab Cath lab Missing porting
. . . . Hospitals
Year cases activation activation
n n (%) n (%) n (%) n
2015 611 332 (54.3) 215 (35.2) 64 (10.5) 37
2016 724 397 (54.8) 204 (28.2) 123 (17.0) 43
2017 722 415 (57.5) 173 (23.9) 134 (18.6) 42
2018 682 363 (63.2) 156 (22.9) 163 (23.9) 42

Over the past 4 years, pre-cath lab activation has occurred for slightly more than half of
directly-admitted STEMI patients arriving by ambulance. In 2018, pre-cath lab activation
occurred for just over half (53.2%), but not for 22.9%o, of directly-admitted STEMI patients
sarriving by ambulance. Pre-hospital ECG within 10 minutes of FMC and accurate diagnoses
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of STEMI cases, when communicated to the STEMI receiving hospital, lead to greater pre-
cath lab activation. Implementing standard protocols for pre-cath lab activation at STEMI
receiving hospitals for patients arriving by ambulance can reduce total ischemic time and
improve outcomes for these patients. Collaborative efforts between EMS providers, nursing
staff, and physicians can increase pre-cath lab activation in Texas.

CARDIAC REHABILITATION REFERRAL AMONG STEMI PATIENTS

A cardiac rehabilitation referral is defined as an official communication between the
healthcare provider and the patient to recommend and carry out a referral order to an
outpatient cardiac-rehabilitation program. As stated in the CDC Cardiac Rehabilitation Facts,
“Comprehensive cardiac rehabilitation has been shown to reduce re-hospitalization rates,
reduce recurrent sudden cardiac death, lessen the need for cardiac medications, and
increase the rate of persons returning to work”. [8] Figure 31 and Table 28 display 2008-
2018 cardiac rehabilitation referrals among STEMI cases at time of discharge; analyses
exclude deceased MI cases (N=2,718).

B No Referral
B Referral
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Figure 31: Cardiac rehabilitation referral among STEMI cases, 2008-2018

Table 28: Cardiac rehabilitation referral among STEMI cases, 2008-2018

Cardiac Rehabilitation Referral

. Reporting
Yes No Ineligible Missing Hospitals
N 12,292 4,728 2,024 21 46
% 64.5 24.8 10.6 0.1

Almost two-thirds of STEMI cases (64.5%) were referred to a cardiac rehabilitation
program upon hospital discharge, with two in 10 (24.8%) not getting referred, and 10 in
100 (10.6%) being ineligible for referral. The ineligible factors include medical reason,
patient factors, and health care system factors. For example, a patient with a medically
unstable, life-threatening condition is ineligible due to a medical reason. A patient needing
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to be discharged to a nursing care facility for long-term care is ineligible due to a patient
factor. An example of a health care system factors is no cardiac rehabilitation program
within 60 minutes from the patient’s home. Recent research suggests that physician
referral is the most powerful predictor for cardiac rehabilitation enrollment. [8]
Appropriate measures should be taken to increase cardiac rehabilitation referral by
physicians.

Out of 61,309 MI cases with information on cardiac referral 57.3%b of male and 49.5%6 of
female cases were referred for cardiac rehabilitation. More male than female STEMI
patients were referred for cardiac rehabilitation (65.7% vs. 61.2%, respectively) among
19,065 STEMI patients.

Among 61,309 MI cases, 45 out of 100 (n=27,368; 44.6%) had Medicare insurance and

of these, just over half (n=13,924; 50.9%) were referred to cardiac rehabilitation. Also,

among the 27,368 with Medicare, 42 in 100 (n=11,361; 41.5%) had only Medicare while
the remaining 58.4% had multiple types of insurance. Of the 11,361 MI cases with only

Medicare, just over half (n=5,868; 51.8%) were referred to cardiac rehabilitation.

V1. COMORBIDITIES AMONG MI PATIENTS

Figures 32-34 and Table 29 show the percentages (2008-2018) of comorbidities among all
MI patients.
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Figure 32. Prevalence of select comorbidities, overall and by MI sub-type, 2008-2018
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Table 29. Prevalence of select comorbidities among Ml patients, 2008-2018

N (26)
Yes No Missing

Hypertension 50,044 (78.2) 13,957 (21.8) 26 (<0.1)
Dyslipidemia 36,792 (57.5) 23,788 (37.2) 3,447 (5.4)
Obese 25,774 (40.3) 34,255 (53.5) 3,998 (6.3)
Diabetes 26,004 (40.6) 37,979 (59.3) 44 (0.1)
Smoker 19,404 (30.3) 44,597 (69.7) 26 (<0.1)
Anemia 17,238 (26.9) 46,564 (72.7) 225 (0.4)

Out of 64,027 MI patients, eight in 10 (78.2%) were hypertensive, six in 10 (57.5%) had
dyslipidemia (defined as total cholesterol = 200 mg/dL, low density lipoprotein [LDL] ==
130 mg/dL, or high density lipoprotein [HDL] < 40 mg/dL), four in 10 (40.3%) were
obese or had diabetes (40.6%), three in 10 (30.3%) were current or recent smokers
(within the past year), and almost three in 10 (26.9%) were anemic. Missing values for
each comorbidity were excluded from further analysis. Hypertension is a very common
and important risk factor for MI, and efforts should be taken to reduce the prevalence of
hypertension.
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Figure 33. Prevalence of select comorbidities among Ml patients, by race and ethnicity
groups, 2008-2018
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Comorbidities were examined by race and ethnicity. Of White MI patients, almost eight in
10 (76%) were hypertensive, six in 10 (61%) had dyslipidemia, four in 10 (42%) were
obese, one-third (34%) had diabetes or were current / recent smokers (32%), and two in
10 (23%) were anemic. Of Black MI patients, almost nine in 10 (86%) were hypertensive,
six in 10 (58%) had dyslipidemia, 48% were obese, 43% had diabetes, 39% were current
or recent smokers, and 37% were anemic. Of Hispanic MI patients, three in four (80%)
were hypertensive, six in 10 (62%) had dyslipidemia, diabetes (55%), or were obese
(44%), one in four (23%) were current or recent smokers, and almost three in 10 (32%)
were anemic. Hypertension, obesity, smoking, and anemia were more prevalent among
Black than White or Hispanic cases, while diabetes was more prevalent among Hispanic
than among Black or White cases.
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Figure 34. Prevalence of comorbidities among Ml patients, by sex, 2008-2018

Comorbidities are more prevalent among female than male Ml cases with the exception of
smoking (more common among males), and dyslipidemia (same for either sex).

SMOKING CESSATION ADVICE UPON DISCHARGE AMONG MI PATIENTS

Smoking is a major modifiable risk factor for heart attack. Smoking increases the risk of
atherosclerosis, increases the levels of triglycerides, and decreases the levels of beneficial
high—density lipoprotein cholesterol (HDLc). All of these negatively impact the heart’s blood
flow and can thereby increase the risk of MI. [9] Smoking causes one of every three deaths
from cardiovascular disease. [9] According to the World Health Organization’s Tobacco Free
Initiative, MI patients who quit smoking after an episode of heart attack reduce their chance
of having another heart attack by 50%. [10]
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Figure 35. Smoking cessation advice given upon discharge among Ml patients who were
current or recent smokers, 2008-2018

From 2008-2018, of the total Ml cases reported (n=64,027), almost a third (19,404) were
smokers. At time of hospital discharge, more than nine in 10 (94.0%) MI patients who
reported being smokers were advised for smoking cessation. Three in 100 (2.7%) were not
advised, and data were missing for 3.3%o.

PRIOR DIABETES TREATMENT UPON ADMISSION AMONG MI PATIENTS

Diabetes mellitus is a major public health problem, affecting an estimated 10.5% of the
US population in 2017, [11] and is related to an increased risk of MI. [12] Studies show
that people with diabetes are not only more likely to have an Ml than someone without
diabetes, but are also twice as likely to die from their Ml than someone without diabetes.
[13] According to some studies, the renin-angiotensin system is activated in those with
diabetes, and angiotensin Il inhibition has proved to be more beneficial at improving
mortality rates after Ml in people with vs without diabetes. [13] Along with angiotensin Il
antagonists, anti-hyperglycemic therapy may also improve mortality after Ml in people
with diabetes. [13] It was proposed in a study that Oxidized Ca?*/calmodulin-dependent
protein kinase Il (ox-CaMKII) could be a factor responsible for mortality in MI patients
with diabetes. [13] The study also suggested that CaMKII inhibition or antioxidant therapy
targeted to CaMKIIl or mitochondria could be effective in reducing the excess mortality risk
related to Ml in people with diabetes. [13]
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Figure 36. Diabetes treatment methods upon admission among MI patients, 2008-2018

Between 2008 and 2018, four in 10 MI cases (n=26,004, 40.6%) had a diabetes diagnosis
prior to their MI. Of these, just over one in 10 (11.4%) were not on a plan to control their
diabetes; four in 100 (3.8%) were on diet only treatment; four in 10 (41.6%) were on oral
anti-hyperglycemic agents; and almost four in 10 (36.3%) were on insulin therapy. Data
on this measure were missing for 6.4% of cases.

Among MI patients with diabetes, almost twice as many patients without health insurance
reported not being on any diabetes treatment as compared with those who had health
insurance (10.8% vs. 19.9%, respectively). This suggests that there is a gap in the
treatment/management of diabetes in some MI patients, and this may have contributed to
complications, including MI.

EVALUATION OF TRIGLYCERIDE LEVELS AMONG MI PATIENTS

Hypertriglyceridemia may substantially increase cardiovascular disease risk. [14] It is
recommended that patients with primary hypertriglyceridemia be evaluated for other
cardiovascular risk factors such as central obesity, hypertension, liver dysfunction, and
glucose metabolism abnormalities such as diabetes. [14] Normal triglyceride levels are
below 150 mg/dl; levels between 150 - 199 mg/dl are considered as borderline high; levels
between 200 - 499 mg/dl are considered high; and levels of 500 mg/dl or more are
considered very high.
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Figure 37: Triglyceride levels among MI patients, 2008-2018

Between 2008 and 2018, out of 48,912 MI cases with information on triglycerides at episode
of care, six in 10 (61.6%) had triglyceride levels within normal limits (i.e., below 150
mg/dL). Of the remaining cases, 16 in 100 (15.9%) had triglyceride levels between 150
- 199 mg/dL, 20 in 100 (19.9%) had triglycerides between 200 - 500 mg/dL, and three in
100 (2.6%) had triglyceride levels of 500 or more.

ASPIRIN ADMINISTERED WITHIN FIRST 24 HOURS OF EITHER FMC OR
HOSPITAL ARRIVAL

Aspirin inhibits the enzyme cyclooxygenase | in the platelets and thereby reduces platelet
aggregation. Daily aspirin therapy for the first 5 weeks after Ml has been well established
to reduce early mortality. [15]
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Figure 38: Aspirin administered within 24 hours of either FMC or hospital arrival, by Ml
type, 2008-2018

Table 30. Aspirin administered within 24 hours of either FMC or hospital arrival, by Ml
type, 2008-2017 2018

Aspirin administered with 24 hours of hospital arrival or
First Medical Contact

Cases n Yes No Contraindicated Missing

n (%) n (%) n (%) n (%)
All MI 64,027 61,339 (95.8) 1,394 (2.2) 1,259 (2.0) 35 (0.1)
STEMI 20,407 19,725 (96.7) 377 (1.9) 293 (1.4) 12 (0.1)
Non-STEMI 43,620 41,614 (95.4) 1,017 (2.3) 966 (2.2) 23 (0.1)

Out of 64,027 MI cases reported between 2008 and 2018, almost all (95.8%) were
prescribed aspirin within 24 hours of either FMC or hospital arrival. Only 2.2% did not
receive this therapy, and 2.0% had contraindications to aspirin use. The administration of
aspirin within 24 hours of either FMC or hospital arrival among MI cases did not differ by
sub-type (STEMI or non-STEMI). Out of 20,407 STEMI cases reported from 2008-2018,
aspirin was prescribed within the first 24 hours of either FMC or hospital arrival for 96.7%,
not prescribed for 1.9%, and contraindicated in 1.4%.

PRESCRIBING ASPIRIN AT DISCHARGE

As stated above, daily aspirin therapy for the first 5 weeks after Ml has been well
established to reduce mortality. [15] The following table and figure present data on the
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number and percentage of all Ml cases, and by MI sub-type, who were prescribed aspirin
upon hospital discharge, 2008-2018.
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Figure 39. Aspirin prescribed at discharge, all Ml and MI sub-types, 2008 -2018

Table 31. Aspirin prescribed at discharge, all Ml and MI sub-type, 2008 -2018

Aspirin prescribed at hospital discharge
N (%0)

Cases n Yes No Contraindicated Missing

AllMI 61,309 53,975 (88.0) 1,309 (2.1) 1,496 (2.4) 4,529 (7.4)

STEMI 19,065 17,413 (91.3) 267 (1.4) 312 (1.6) 1,073 (5.6)

Non-

sTEM 42244 36,562 (86.5) 1,042 (2.5) 1,184 (2.8) 3,456 (8.2)

Out of 61,309 MI cases reported alive upon hospital discharge, between 2008 and 2018,
88 in 100 (88.0%) were prescribed aspirin at discharge; two in 100 (2.1%) were not
prescribed aspirin or had contraindication for aspirin (2.4%). Data were missing on 7.4%
of overall Ml cases. The administration of aspirin at discharge among MI patients was
slightly higher among STEMI patients (91.3%) compared with non-STEMI patients
(86.5%0). Out of 19,065 STEMI cases alive upon hospital discharge (2008-2018), nine in
10 (91.3%) were prescribed aspirin at discharge, one in 100 (1.4%) were not, and two in
100 (1.6%) had contraindications. Data are missing for 5.6% of STEMI cases.



PRESCRIBING BETA-BLOCKERS AT DISCHARGE

Beta-blockers may reduce mortality in MI patients. [15] These medications effectively
reduce resting and exercise-induced heart rate, blood pressure, and myocardial
contractility, and hence myocardial oxygen demand. They are also associated with fewer
dysrhythmias, limitation of infarct size, and lower incidence of ventricular septal rupture
when given to MI patients. [15]
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Figure 40. Beta-blockers prescribed at discharge, all Ml and sub-types, 2008 -2018

Table 32. Beta-blockers prescribed at discharge, all Ml and sub-types, 2008 -2018

Beta-Blocker prescribed at hospital discharge
N (%)
Cases n Yes No Contraindicated Missing

AlMI 61,309 51,644 (84.2) 1,622 (2.7) 3,512 (5.7) 4,531 (7.4)

STEMI 19,065 16,591 (87.0) 365 (1.9) 1,035 (5.4) 1,074 (5.6)

Non-

oty 42244 35,053 (83.0) 1,257 (3.0) 2,477 (5.9) 3,457 (8.2)

Out of 61,309 cases of MI alive upon hospital discharge, 84 in 100 (84.2%) were
prescribed beta-blockers upon hospital discharge, three in 100 (2.7%) were not
prescribed beta-blockers, and six in 100 (5.7%) had contraindications for beta-blockers.
Data on this measure were missing for 7.4% of cases. Prescribing beta-blockers at
discharge among MI patients was slightly higher for STEMI (87.0%) vs. non-STEMI
(83.0%) patients. Out of 19,065 STEMI cases alive at hospital discharge, 87.0% were
prescribed beta-blockers upon hospital discharge, 1.9% were not prescribed beta-



blockers, and 5.4% had contraindications for beta-blockers. Data on this measure were
missing values for 5.6% of cases.

PRESCRIBING STATINS AT DISCHARGE FOR LOW DENSITY LIPOPROTEIN
CHOLESTEROL (LDLc) >= 100 MG/DL

Despite strong evidence that statin therapy confers survival benefits for post Ml patients,
there is limited use of lipid lowering treatment among those who meet the criteria. [15]
This may be due to the concerns about financial costs related to statin use.

100 -~ N 30 —— D _——
90 A
80 A
~
L 70 1 B Contraindicated
o/
o 60 A Yes
(o)
g 50 + mNo
g 40 A B Missing
o 30 -
o
20 A
10 A~ 23 2.9
0 - 1.2
All M1 STEMI non-STEMI

Figure 41. Statin prescribed at hospital discharge for MI cases with LDLc 2100 mg/dl,
2008-2018

Table 33. Statin prescribed at hospital discharge for MI cases with LDLc =100 mg/dlI,
2008-2018

Statin prescribed at hospital discharge

N (%)
Cases n Yes No Contraindicated Missing
20,138 518 681 1,106
AllMIE 22,443 (89.7) (2.3) (3.0) (5.0)
7,602 95 159 220
SUEAl SUne (94.1) (1.2) (2.0) 2.7)
Nom- ., o 12,536 423 522 886
STEMI (87.3) (2.9) (3.6) (6.2)

Out of 22,443 reported cases of MI with LDLc = 100 mg/dl alive upon hospital discharge,
90 in 100 (89.7%) were prescribed a statin upon hospital discharge, two in 100 were not
(2.3%), and three in 100 (3.0%) had a contraindication for statins. Slightly more STEMI
vs. non-STEMI cases were prescribed statins upon hospital discharge. Out of 8,076
reported STEMI cases with LDLc = 100mg/dl, 94.1% were prescribed a statin upon



hospital discharge, 1.2% were not prescribed a statin, and 2.0% had contraindications for
statins.

ACE INHIBITORS OR ARB AT DISCHARGE (EJECTION FRACTION, EF, < 40%0)

Many studies have examined the role of Angiotensin converting enzyme (ACE) inhibitors
or Angiotensin Il receptor blockers (ARB) in post MI patients with reduced left ventricular
function (decreased left ventricular ejection fraction, LVEF) and have found modest
treatment benefits with these drugs. [15] ACE inhibitors competitively antagonize the
conversion of the enzyme angiotensin | to angiotensin Il and hence reduce systemic
vascular resistance and cardiac afterload. [15] These drugs also reduce cardiac preload by
decreasing aldosterone release and hence a reduction of circulating fluid overload. 15]
They have been shown to decrease mortality rates in Ml patients, and recent Ml patients
with left ventricular (LV) systolic dysfunction, patients with diabetes mellitus and with LV
dysfunction, and also patients with normal LV function. [6] ARBs are prescribed for
patients who have adverse effects with ACE inhibitors.
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Figure 42. ACE Inhibitors prescribed at hospital discharge for MI cases with LVEF <40%,
2008-2018
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Figure 43. ARB prescribed at hospital discharge for MI cases with LVEF <40%, 2008-2018
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Table 34. ACE inhibitor or ARB prescribed at hospital discharge for Ml cases with LVEF
<40%, 2008-2018

ACE Inhibitor (ACEI) or ARB prescribed
at hospital discharge

Cases Yes No Contraindicated Missing

n n (%) n (%) n (%) n (%)
ACEI ARB ACEI ARB ACEI ARB ACEI ARB
ALL 15,712 | 8,110 1,830 | 3,054 9,627 | 2,237 1,938 2,311 2,317
MI (51.6) (11.7) | (19.49) (61.3) | (14.2) (12.3) (14.7) (14.8)
STEMI 4,865 2,880 414 703 3,232 607 541 675 678
(59.2) (8.5) | (14.5) (66.4) | (12.5) (11.1) (13.9) (13.9)
Non- 10,847 | 5,230 1,416 | 2,351 6,395 | 1,630 1,397 1,636 1,639
STEMI (48.2) (13.1) | (21.7) (59.0) | (15.0) (12.9) (15.1) (15.1)

Out of 15,712 reported MI cases with LVEF <40 % who were alive at hospital discharge,
half (51.6%) were prescribed ACE inhibitors upon hospital discharge, 19 in 100 (19.4%)
were not prescribed ACE inhibitors, and 14 in 100 (14.2%) had a contraindication. Data
on this measure were missing for 14.7% of cases. The prescription of ACE inhibitors at
discharge among MI cases varied slightly by STEMI or non-STEMI type, with more STEMI
cases being prescribed ACE inhibitors than non-STEMI cases. Out of 4,865 reported STEMI
cases with LVEF <40 %, more than half (59.2%) were prescribed an ACE inhibitor upon
hospital discharge, 15 in 100 (14.5%) were not prescribed an ACE inhibitor, and 13 in 100
(12.5%) had a contraindication for ACE inhibitors. Data on this measure were missing for

13.9% of cases.

At time of hospital discharge, ARBs were prescribed to 12 in 100 (11.7%) of the 15,712

MI cases with LVEF <40%, and to nine in 100 (8.5%) of the STEMI cases. The

prescription of ARBs at discharge among MI cases varied slightly by STEMI or non-STEMI
type, with ARBS prescribed more almost twice as frequently to non-STEMI than to STEMI
cases (13.1% vs 8.5%, respectively).
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Figure 44: Total lipid assessment among MI patients, 2008-2018

Of the 64,027 reported MI cases between 2008 and 2018, eight in 10 (80.8%) had a lipid
(total lipids and LDLc) panel assessment, but this was not performed in the remaining
19.1%. Out of 20,407 STEMI cases reported over the same period, lipid assessment was
done in a similar number of patients (82.9%).

VIl. UNADJUSTED IN-HOSPITAL MORTALITY RATES

The table and figure shown below display the unadjusted in-hospital mortality rates for Ml
cases (overall and by sub-type), between 2008 and 2018. Out of the 64,027 Mls reported,

more than nine in 10 (95.8%) were alive upon hospital discharge.
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Figure 45. Unadjusted in-hospital mortality rates among STEMI, non-STEMI and all Ml
cases, 2008-2018
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Table 35. Unadjusted in-hospital mortality rates among STEMI, non-STEMI and all Ml
cases, 2008 — 2018

In- Non- In-hospital In- hospital

Year  STEMI hdoesaptlrtmzl STEMI deatﬁs All M1 deaﬂ'?s
n n (%0) n n (%0) n n (%0)

2008 57 3 (5.3) 54 0 (0.0) 111 3(2.7)
2009 206 16 (5.4) 516 10 (1.9) 812 26 (3.2)
2010 1,145 65 (5.7) 2,137 81 (3.8) 3,282 146 (4.5)
2011 1,734 107 (6.2) | 3,297 110 (3.3) 5,031 217 (4.3)
2012 1,934 134 (6.9) | 4,274 143 (3.4) 6,208 277 (4.5)
2013 2,158 158 (7.3) | 4,524 157 (3.5) 6,682 315 (4.7)
2014 2,308 152 (6.6) | 5,180 179 (3.5) 7,488 331 (4.4)
2015 2,528 164 (6.5) | 5,520 176 (3.2) 8,048 340 (4.2)
2016 2,833 173 (6.1) | 6,199 172 (2.8) 9,032 345 (3.8)
2017 2,778 189 (6.8) | 6,051 183 (3.0) 8,829 372 (4.2)
2018 2,636 181 (6.9) | 5,868 165 (2.8) 8,504 346 (4.1)

The in-hospital mortality rates range from a low of 5.3% in 2008 to a high of 7.3% in
2013 among STEMI patients. Rates then declined slowly each year until 2016, and have
increased annually since then. Among non-STEMI patients, the mortality rates range from
a low of 0% in 2008 to a high of 3.8% in 2010, with a general downward trend since then.
In 2018, twice as many STEMI than non-STEMI cases died during their episode of care:
seven in 100 STEMI cases (6.9%) as compared with three in 100 non-STEMI cases
(2.8%); Note: Care should be taken when interpreting rates from 2008, which are
reported only from the fourth quarter.



VIIl. APPENDIX — DATA SOURCES AND DEFINITIONS

Glossary
o First hospital refers to the facility where a patient is initially seen.

o STEMI referral hospital refers to a facility where a patient is initially seen and from
which the patient is transferred to a STEMI receiving facility. All STEMI referral
hospitals are considered first hospitals.

e STEMI receiving hospital refers to a facility to which a patient is transferred after
being initially seen at a non-PCl-capable hospital or STEMI referral hospital.

e Directly-admitted patient refers to a STEMI patient first presents to a STEMI
receiving hospital or PCl-capable hospital, bypassing a STEMI referral hospital.

o Transfer patient refers to a STEMI patient who first presents at a STEMI referral
hospital and requires transfer to a STEMI receiving hospital.

Table 1 (pg. 8)

Data Source: Texas Behavioral Risk Factor Surveillance System Public Use Data File, 2011-
17. Texas Department of State Health Services, Center for Health Statistics, Austin, Texas.

Table 2 (pg. 8)

Data Sources: Texas Hospital Inpatient Discharge Public Use Data File, 2008-17. Texas
Department of State Health Services, Center for Health Statistics, Austin, Texas; and
County-Level Population Data, 2008-17. Texas Department of State Health Services, Center
for Health Statistics, Austin, Texas.

Prior to September 2015, hospitalization rates were based on hospital records for which
acute myocardial infarction was coded as the principal diagnosis, using International
Classification of Diseases, Ninth Revision, Clinical Modification (1CD-9-CM) codes 410.00-
410.01, 410.10-410.11, 410.20-410.21, 410.30-410.31, 410.40-410.41, 410-.50-410.51,
410.60-410.61, 410.70-410.71, 410.80-410.81, 410.90-410.91, a classification defined in
the Specifications Manual for National Hospital Inpatient Quality Measures. Records from
September 2015 forward are based on ICD-10 codes 121-22. Excludes records for HIV and
drug/alcohol use patients and non-residents hospitalized in-state. Population estimates
were generated using the 2000 Projected U.S. Standard Population for age-adjustment and
the following age-adjustment groups: 0-4, 5-9, 10-14, 15-34, 35-64, 65+.

Figure 1 (pg.9)

Data Sources: County-Level Mortality Data, 2010-16. Texas Department of State Health
Services, Center for Health Statistics, Austin, Texas; and County-Level Population Data,
2009-15. Texas Department of State Health Services, Center for Health Statistics, Austin,
Texas.

Mortality rates were based on death records for which heart attack was coded as the
underlying cause of death, using International Classification of Diseases, Tenth Revision
(ICD-10) codes 121-122; and generated using the 2000 U.S. Standard Population for age-
adjustment and the following age-adjustment groups: 0, 1-4, 5-14, 15-24, 25-34, 35-44,
45-54, 55-64, 65-74,75+

Figure 2 (pg. 10)
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Source: Bates, E.R. and Jacobs, A.K. (2013). Time to treatment in patients with STEMI. The
New England Journal of Medicine, 369 (10), 889-892.

PRE-HOSPITAL ECG WITHIN 10 MINUTES OF FIRST MEDICAL CONTACT (pg. 17-18)
Definition

Time to pre-hospital ECG was estimated by measuring the time elapsed from first medical
contact (when the patient was first evaluated by either emergency medical services or
another healthcare provider prior to arrival at the hospital) to receipt of first ECG among
patients arriving at the hospital by ambulance and receiving their first ECG prior to arrival
at the hospital.

Population excludes patients:

<18 years old

Arriving at STEMI receiving hospital via personal vehicle, mobile ICU, or air
Received as transfer from STEMI referral hospital to STEMI receiving hospital
Receiving first ECG after arrival at STEMI receiving hospital

Receiving first ECG>24 hours after first medical contact

With incomplete records—i.e., records with missing data for any variable used to
define the population

TIME FROM HOSPITAL ARRIVAL TO FIRST ECG AMONG TRANSFER CASES (pg. 19)

Definition

Time to ECG was estimated by measuring the time elapsed from arrival at a STEMI referral
hospital to receipt of first ECG. Thus, for episodes of care involving patients received as
transfers at the STEMI receiving hospital, the date and time of arrival at the STEMI referral
hospital, as documented by the STEMI receiving hospital, was used to clock time to ECG.

Population excludes patients:

e <18 years old

e Arriving at STEMI referral hospital via mobile ICU or air

o Directly admitted to STEMI receiving hospital

e Receiving first ECG before arrival at STEMI referral hospital, e.g., while in transit in

an ambulance

Receiving first ECG>24 hours after arrival at STEMI referral hospital

e With incomplete records—i.e., records with missing data for any variable used to
define the population

TIME FROM HOSPITAL ARRIVAL TO FIRST ECG AMONG DIRECTLY-ADMITTED
CASES (pg. 20)

Definition

Time to ECG was estimated by measuring the time elapsed from arrival at the STEMI
receiving hospital to receipt of first ECG.

Population excludes patients:

e <18 years old

¢ Arriving at STEMI receiving hospital via mobile ICU or air

o Received as transfer from STEMI referral hospital to STEMI receiving hospital

e Receiving first ECG before arrival at STEMI receiving hospital, e.g., while in transit in
an ambulance

¢ Receiving first ECG>24 hours after arrival at STEMI receiving hospital
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e With incomplete records—i.e., records with missing data for any variable used to
define the population

HOSPITAL ECG WITHIN 10 MINUTES OF ARRIVAL AMONG TRANSFER CASES (pg.
21)

Definition

Time to ECG was estimated by measuring the time elapsed from arrival at the STEMI referral
hospital to receipt of first ECG. Thus, for episodes of care involving patients received as
transfers at a STEMI receiving hospital, the date and time of arrival at the transferring
hospital, as documented by the STEMI receiving hospital, was used to clock time to ECG.

Population excludes patients:

<18 years old

Arriving at STEMI referral hospital via mobile ICU or air

Directly admitted to STEMI receiving hospital

Receiving first ECG before arrival at STEMI referral hospital, e.g., while in transit in
an ambulance

Receiving first ECG>24 hours after arrival at STEMI referral hospital

e With incomplete records—i.e., records with missing data for any variable used to
define the population

HOSPITAL ECG WITHIN 10 MINUTES OF ARRIVAL AMONG DIRECTLY-ADMITTED
CASES (pg. 22)

Definition

Time to ECG was estimated by measuring the time elapsed from arrival at the STEMI
receiving hospital to receipt of first ECG.

Population excludes patients:

<18 years old

Arriving at STEMI receiving hospital via mobile ICU or air

Received as transfer from STEMI referral hospital to STEMI receiving hospital
Receiving first ECG before arrival at STEMI receiving hospital, e.g., while in transit in
an ambulance

Receiving first ECG>24 hours after arrival at STEMI receiving hospital

¢ With incomplete records—i.e., records with missing data for any variable used to
define the population

DWELL TIME IN THE EMERGENCY DEPARTMENT OF REFERRAL HOSPITAL (pg. 23-
24)

Definition

Dwell time in the emergency department was estimated by measuring the time elapsed
from arrival at the STEMI referral hospital to discharge at the STEMI referral hospital.

Population excludes patients:

<18 years old

Diagnosed with non-STEMI heart attack

Arriving at STEMI referral hospital via mobile ICU or air
Directly admitted to STEMI receiving hospital
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Not first evaluated in the emergency department of STEMI referral hospital

Not discharged and transferred to another hospital for PCI

Transferred >24 hours after arrival at STEMI referral hospital

With incomplete records—i.e., records with missing data for any variable used to
define the population

DWELL TIME IN THE EMERGENCY DEPARTMENT OF RECEIVING HOSPITAL AMONG
TRANSFER CASES (pg. 24 - 25)

Definition

Time spent in the emergency department was estimated by measuring the time elapsed
from arrival at the STEMI receiving hospital to transfer out of the emergency department
of the STEMI receiving hospital. Thus, for episodes of care involving patients received as
transfers at the STEMI receiving hospital, the time elapsed reflects wait time at the
subsequent hospital and not at the STEMI referral hospital.

Population excludes patients:

<18 years old

Diagnosed with non-STEMI heart attack

Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI referral hospital via mobile ICU or air

Directly admitted to STEMI receiving hospital

Not first evaluated in the emergency department of STEMI receiving hospital
Spending >24 hours in the emergency department of STEMI receiving hospital

With incomplete records—i.e., records with missing data for any variable used to
define the population

DWELL TIME IN THE EMERGENCY DEPARTMENT OF RECEIVING HOSPITAL AMONG
DIRECTLY-ADMITTED CASES (pg. 26)

Definition

Time spent in the emergency department was estimated by measuring the time elapsed
from arrival at the STEMI receiving hospital to transfer out of the emergency department
of the STEMI receiving hospital.

Population excludes patients:

<18 years old

Diagnosed with non-STEMI heart attack

Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI receiving hospital via mobile ICU or air

Received as transfer from STEMI referral hospital to STEMI receiving hospital

Not first evaluated in the emergency department of STEMI receiving hospital
Spending >24 hours in the emergency department of STEMI receiving hospital

With incomplete records—i.e., records with missing data for any variable used to
define the population

FIRST DOOR-TO-NEEDLE TIME (pg. 27)

Definition

Door to needle time was estimated by measuring the time elapsed from arrival at the STEMI
referral hospital to receipt of fibrinolytic therapy at the STEMI referral hospital. For episodes
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of care involving patients received as transfers at the STEMI receiving hospital, the date
and time of arrival at the STEMI referral hospital, as documented by the STEMI receiving
hospital, was used to clock door to needle time.

Population excludes patients:

<18 years old

Diagnosed with non-STEMI heart attack

Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI referral hospital via mobile ICU or air

Directly admitted to STEMI receiving hospital

Receiving percutaneous coronary intervention for reperfusion therapy

With a non-system reason for delay of fibrinolysis

Receiving fibrinolysis =6 hours after arrival at STEMI referral hospital

With incomplete records—i.e., records with missing data for any variable used to
define the population

DOOR-TO-NEEDLE TIME WITHIN 30 MINUTES AMONG TRANSFER CASES (pg. 28)

Definition

Door to needle time was estimated by measuring the time elapsed from arrival at the STEMI
referral hospital to receipt of fibrinolytic therapy at the STEMI referral hospital. For episodes
of care involving patients received as transfers at the STEMI receiving hospital, the date
and time of arrival at the STEMI referral hospital, as documented by the STEMI receiving
hospital, was used to clock door to needle time.

Population excludes patients:

<18 years old

Diagnosed with non-STEMI heart attack

Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI referral hospital via mobile ICU or air

Directly admitted to STEMI receiving hospital

Receiving percutaneous coronary intervention for reperfusion therapy

With a non-system reason for delay of fibrinolysis

Receiving fibrinolysis =6 hours after arrival at STEMI referral hospital

With incomplete records—i.e., records with missing data for any variable used to
define the population

DOOR-TO-BALLOON TIME FOR DIRECTLY-ADMITTED CASES (pg. 28-29)

Definition

Door to balloon time was estimated by measuring the time elapsed from arrival at the
hospital to receipt of primary percutaneous coronary intervention.

Population excludes patients:

<18 years old

Diagnosed with non-STEMI heart attack

Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI receiving hospital via mobile ICU or air

Received as transfer from STEMI referral hospital to STEMI receiving hospital
Not receiving percutaneous coronary intervention as primary reperfusion therapy
With a non-system reason for delay of percutaneous coronary intervention
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e Receiving percutaneous coronary intervention >24 hours after arrival at STEMI
receiving hospital

¢ With incomplete records—i.e., records with missing data for any variable used to
define the population

DOOR-TO-BALLOON TIME WITHIN 90 MINUTES FOR DIRECTLY-ADMITTED CASES
(pg. 30)

Definition

Door to balloon time was estimated by measuring the time elapsed from arrival at the STEMI
receiving hospital to receipt of primary percutaneous coronary intervention.

Population excludes patients:

<18 years old

Diagnosed with non-STEMI heart attack

Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI receiving hospital via mobile ICU or air

Received as transfer from STEMI referral hospital to STEMI receiving hospital

Not receiving percutaneous coronary intervention as primary reperfusion therapy
With a non-system reason for delay of percutaneous coronary intervention
Receiving percutaneous coronary intervention >24 hours after hospital arrival at
STEMI receiving hospital

¢ With incomplete records—i.e., records with missing data for any variable used to
define the population

FIRST DOOR-TO-BALLOON TIME FOR TRANSFER CASES (pg. 31)

Definition

Time from first door to balloon was estimated by measuring the time elapsed from arrival
at the STEMI referral hospital to receipt of primary percutaneous coronary intervention at
the STEMI receiving hospital. For episodes of care involving patients received as transfers
at the STEMI receiving hospital, the date and time of arrival at the STEMI referral hospital,
as documented by the STEMI receiving hospital, was used to clock first door to balloon time.

Population excludes patients:

<18 years old

Diagnosed with non-STEMI heart attack

Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI referral hospital via mobile ICU or air

Directly admitted to STEMI receiving hospital

Not receiving percutaneous coronary intervention as primary reperfusion therapy
With a non-system reason for delay of percutaneous coronary intervention
Receiving percutaneous coronary intervention =24 hours after arrival at STEMI
referral hospital

¢ With incomplete records—i.e., records with missing data for any variable used to
define the population

FIRST DOOR-TO-BALLOON TIME WITHIN 120 MINUTES FOR TRANSFER CASES (pg.
32-33)

Definition
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Time from first door to balloon was estimated by measuring the time elapsed from arrival
at the STEMI referral hospital to receipt of primary percutaneous coronary intervention at
the STEMI receiving hospital. For episodes of care involving patients received as transfers
at the STEMI receiving hospital, the date and time of arrival at the STEMI referral hospital,
as documented by the STEMI receiving hospital, was used to clock first door to balloon time.

Population excludes patients:

<18 years old

Diagnosed with non-STEMI heart attack

Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI referral hospital via mobile ICU or air

Directly admitted to STEMI receiving hospital

Not receiving percutaneous coronary intervention as primary reperfusion therapy
With a non-system reason for delay of percutaneous coronary intervention
Receiving percutaneous coronary intervention =24 hours after arrival at STEMI
referral hospital

e With incomplete records — i.e., records with missing data for any variable used to
define the population.

EIRST DOOR-TO-BALLOON TIME WITHIN 90 MINUTES FOR TRANSFER CASES (pg.
33-34)

Definition

Time from first door to balloon was estimated by measuring the time elapsed from arrival
at the STEMI referral hospital to receipt of primary percutaneous coronary intervention at
the STEMI receiving hospital.

Population excludes patients:

<18 years old

Diagnosed with non-STEMI heart attack

Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI referral hospital via mobile ICU or air

Directly admitted to STEMI receiving hospital

Not receiving percutaneous coronary intervention as primary reperfusion therapy
With a non-system reason for delay of percutaneous coronary intervention
Receiving percutaneous coronary intervention =24 hours after arrival at STEMI
referral hospital

e With incomplete records — i.e., records with missing data for any variable used to
define the population.

FIRST MEDICAL CONTACT TO BALLOON TIME (pgs. 34-35)
Definition

Time from the first medical contact by EMS to the primary percutaneous coronary
intervention in both transfer and directly admitted patients is referred as first medical
contact to balloon time.

Population excludes patients:

e <18 years old
o Diagnosed with non-STEMI heart attack
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Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI referral hospital via mobile ICU or air

Not receiving percutaneous coronary intervention as primary reperfusion therapy
With a non-system reason for delay of percutaneous coronary intervention
Receiving percutaneous coronary intervention >24 hours after arrival at STEMI
referral hospital

With incomplete records — i.e., records with missing data for any variable used to
define the population.

TOTAL ISCHEMIC TIME AMONG STEMI TRANSFER CASES (pg. 36)

Definition

Ischemic Time was estimated by measuring the time from symptom onset to receipt of
primary percutaneous coronary intervention at the STEMI receiving hospital.

Population excludes patients:

<18 years old

Diagnosed with non-STEMI heart attack

Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI receiving hospital via mobile ICU or air

Directly admitted to STEMI receiving hospital

Not receiving percutaneous coronary intervention as primary reperfusion therapy
With a non-system reason for delay of percutaneous coronary intervention
Receiving percutaneous coronary intervention >24 hours after hospital arrival at
STEMI receiving hospital

With incomplete records—i.e., records with missing data for any variable used to
define the population

TOTAL ISCHEMIC TIME AMONG STEMI DIRECTLY-ADMITTED CASES (pgs. 37-38)

Definition

Ischemic Time was estimated by measuring the time from symptom onset to receipt of
primary percutaneous coronary intervention at the STEMI receiving hospital.

Population excludes patients:

<18 years old

Diagnosed with non-STEMI heart attack

Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI receiving hospital via mobile ICU or air

Not receiving percutaneous coronary intervention as primary reperfusion therapy
With a non-system reason for delay of percutaneous coronary intervention

Received as transfer from STEMI referral hospital to STEMI receiving hospital
Receiving percutaneous coronary intervention >24 hours after hospital arrival at
STEMI receiving hospital

With incomplete records—i.e., records with missing data for any variable used to
define the population

MEDIAN TIMES FROM SYMPTOM ONSET TO PRIMARY PCI1 IN DIRECTLY-ADMITTED

AND TRANSFER STEMI CASES (pgs. 36 -37)

Definition
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The median times from the symptom onset to the primary percutaneous coronary
intervention in both transfer and directly admitted patients are calculated.

Population excludes patients:

e <18 years old

Diagnosed with non-STEMI heart attack

Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI referral hospital via mobile ICU or air

Not receiving percutaneous coronary intervention as primary reperfusion therapy

With a non-system reason for delay of percutaneous coronary intervention

Receiving percutaneous coronary intervention >24 hours after arrival at STEMI

referral hospital

¢ With incomplete records — i.e., records with missing data for any variable used to
define the population.

ACTIVATION OF CATHETERIZATION LAB PRIOR TO ARRIVAL AMONG TRANSFER
CASES (pgs.37 -38)

Definition

Prehospital activation of the cardiac catheterization lab prior to arrival of transfer patients.
Population excludes patients:

<18 years old

Diagnosed with non-STEMI heart attack

Directly-admitted to STEMI receiving hospital

Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI receiving hospital via mobile ICU or air

Not receiving percutaneous coronary intervention as primary reperfusion therapy
With a non-system reason for delay of percutaneous coronary intervention

ACTIVATION OF CATHETERIZATION LAB PRIOR TO ARRIVAL AMONG DIRECTLY-
ADMITTED CASES (pg. 42-43)

Definition

Prehospital activation of the cardiac catheterization lab prior to arrival of directly-admitted
patients. Prehospital EKG identifies STEMI patients and assists in cardiac lab activation prior
to arrival of the patients at the hospital.

Population excludes patients:

<18 years old

Diagnosed with non-STEMI heart attack

Directly-admitted to STEMI receiving hospital

Diagnosed with STEMI heart attack on subsequent ECG

Arriving at STEMI receiving hospital via mobile ICU or air

Received as transfer from STEMI referral hospital to STEMI receiving hospital
Not receiving percutaneous coronary intervention as primary reperfusion therapy
With a non-system reason for delay of percutaneous coronary intervention

CARDIAC REHABILITATION REFERRAL (pg. 43-44)

Definition
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A referral is defined as an official communication between the healthcare provider and the
patient to recommend and carry out a referral order to an outpatient cardiac rehabilitation
program. Many people with heart disease can benefit from cardiac rehabilitation. The
purpose of cardiac rehabilitation is to reduce morbidity and mortality associated with
cardiovascular illness by modifying the patient’s coronary risk factors.

Population excludes patients:

e <18 years old

o With incomplete records—i.e., records with missing data for any variable used to
define the population

o Deceased at discharge
Diagnosed with non-STEMI heart attack

COMORBIDITIES AMONG MI CASES (pg. 44-45)
Definition

The simultaneous presence of two chronic diseases or conditions in a patient. For example,
the simultaneous presence of hypertension or diabetes or obesity or dyslipidemia or
smoking history in a heart attack patient. According to the World Health Organization (WHO)
definition, anemia is defined as a hemoglobin value <12g/dl in women and <13g/dl in men.

Population excludes patients:

e <18 years old

¢ With incomplete records — i.e., records with missing data for comorbidities.
SMOKING CESSATION ADVICE UPON DISCHARGE (pg. 46-47)

Definition

Smoking cessation advice or counseling given during discharge among patients who smoked
cigarettes any time in the year prior to hospital arrival.

Population excludes patients:
e <18 years old
¢ Not reporting cigarette smoking at any time in the year prior to hospital arrival
o Deceased at discharge

PRIOR DIABETES TREATMENT UPON ADMISSION (pg. 47-48)

Definition

Prior anti-diabetic treatment for admitted diabetes patients of Acute Myocardial Infarction.
The treatment includes diet therapy, insulin therapy or any other oral hypoglycemic drugs.

Population excludes patients:
e <18 years old

EVALUATION OF TRIGLYCERIDE LEVELS AMONG MI CASES (pg. 48-49)

Population excludes patients:

e <18 years old

ASPIRIN ADMINISTERED WITHIN FIRST 24 HOURS (pg. 45)
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Population excludes patients:

e <18 years old

ASPIRIN AT DISCHARGE (pg. 50-51)
Population excludes patients:

e <18 years old

BETA-BLOCKERS AT DISCHARGE (pgs. 52)
Population excludes patients:

e <18 years old

STATIN AT DISCHARGE FOR LDL >= 100 MG/DL (pg. 53)
Population excludes patients:

e <18 years old
e With LDL < 100 mg/dI

ACE INHIBITORS OR ARB AT DISCHARGE (LVEF <40%0) (pg. 54-55)

Population excludes patients:

e <18 years old
e With LVEF = 40%
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