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Data S1. Definition of ideal patients used to compute process measures.

For the reperfusion therapy, we included patients who were admitted within 12 hours of symptom onset
and did not receive reperfusion therapy before hospital presentation. Then we excluded patients with any
contraindications (history of hemorrhagic stroke, active bleeding at presentation, and any other physician-
documented contraindications for fibrinolytic therapy (if the patient was treated in non-percutaneous
coronary intervention- (PCI) capable hospital), or allergy to contrast agents or any other physician-
documented contraindication to PCI (if the patient was treated in a PCl-capable hospital).

For aspirin, we excluded patients with any contraindications for aspirin: allergy to aspirin, active bleeding
on admission, history of hemorrhagic stroke, or other documented contraindications.

For clopidogrel, we excluded patients who participated in the ClOpidogrel and Metoprolol in Myocardial
Infarction Trial (COMMIT) or patients with any contraindications for clopidogrel: allergy to clopidogrel,
active bleeding on admission, history of hemorrhagic stroke, or other documented contraindications.

For beta-blockers, we excluded patients who participated in COMMIT or patients with any
contraindications for beta-blockers: allergy to beta-blockers, cardiogenic shock on admission, heart failure
on admission, second or third degree atrioventricular block with no pacemaker implanted, systolic blood
pressure <100mmHg on admission, bradycardia [heart rate <60 beats/min] on admission without taking a
beta-blocker, or other documented contraindications.

For angiotensin-converting enzyme (ACE) inhibitors or angiotensin receptor blockers (ARB), we
excluded patients with any contraindications for ACE inhibitors: allergy to ACE inhibitors, hyperkalemia
(serum potassium >5-5 mEqI/L during hospitalization), creatinine > 3.0 mg/dL during hospitalization,
pregnancy or breast feeding, or other documented contraindications.

For statins, we excluded patients who were allergic to statins.



Data S2. For the international comparison, we first determined whether there were publicly
available quality measures for hospitals in the U.S. that corresponded to the 6 process measures
used to characterize the performance of hospitals in China. To do this, we reviewed process
measures for U.S. hospitals posted on the Hospital Compare website, and found corresponding

measures for 3 of the 6 processes described for hospitals in China.

Measures used to characterize hospital

Corresponding process measures for U.S.

performance in China* hospitals*
Reperfusion for ideal patients N/A

Early aspirin therapy Aspirin upon arrival
Early clopidogrel therapy N/A

In-hospital beta-blocker therapy

Beta-blocker at discharge

In-hospital ACE inhibitor

ACE inhibitor at discharge

In-hospital statin

N/A

*For U.S. hospitals, we downloaded these measures from the Hospital Compare website for 2006 and 2011, and then

calculated the composite rate of these 3 processes for each hospital. For hospitals in China, we calculated the
composite rate of these 3 processes using data from the China PEACE-Retrospective AMI study.

ACE, angiotensin-converting enzyme; AMI, acute myocardial infarction; PEACE, Patient-Centered Evaluative

Assessment of Cardiac Events




Table S1. Comparison of China’s 2001 and 2010 guidelines for STEMI and process measures used in this study.

Treatment

2001 guideline

2010 guideline

Process measures

Reperfusion

Primary PCI

As an alternative to thrombolytic therapy in
patients with AMI and ST-segment elevation or
new or presumed new LBBB who can undergo
angioplasty of the infarct-related artery within 12
hours of onset of symptoms or beyond 12 hours if
ischemic symptoms persist, and the balloon
inflation within 90 minutes of admission (Class 1)
In patients who are within 36 hours of an acute
ST-elevation/Q-wave or new LBBB MI who
develop cardiogenic shock are <75 years old, and
revascularization can be performed within 18
hours of onset of shock (Class 1)

Fibrinolysis

ST elevation (greater than 0.1 mV, 2 or more
contiguous leads), time to therapy 12 hours or less,
age less than 75 years (Class 1)

Bundle branch block (obscuring ST-segment
analysis) and history suggesting acute Ml (Class I)

Primary PCI

Patients with STEMI or (presumed) new left
bundle-branch block presenting to a hospital with
PCI capability should be treated with primary PCI
within 90 minutes of first medical contact as a
systems goal (Class IA)

In patients who are within 36 hours of an acute
ST-elevation/Q-wave or new LBBB MI who
develop cardiogenic shock are <75 years old, and
revascularization can be performed within 18
hours of onset of shock. (Class I1A)

Patients who are within 12 hours of symptom
onset, having severe cardiac insufficiency and or
pulmonary edema (Killip 111) should be treated
with primary PCI (Class IB)

Proportion of ideal
patients treated with
primary PCI or
fibrinolysis

Aspirin

A dose of 150 to 300 mg should be given on day 1
of acute MI and continued indefinitely on a daily
basis thereafter (Class I)

Aspirin should be chewed by patients with initial
dose of 300mg (Class IB) and continue
indefinitely aspirin 75mg (Class 1A) if not
contraindicated

Proportion of ideal
patients receiving
aspirin within 24
hours of hospital
admission




Table S1. Comparison of China’s 2001 and 2010 guidelines for STEMI and process measures used in this study (continued).

Treatment 2001 guideline 2010 guideline Process measures
Clopidogrel o Clopidogrel may be substituted of ticlopidine with Clopidogrel 75 mg per day orally should be given | Proportion of ideal
first dose of 300mg and 75mg daily to patients with STEMI (Class 1A) patients receiving
Regardless of whether patients are undergoing clopidogrel within 24
reperfusion with fibrinolytic therapy, it is hours of hospital
reasonable to administer an oral loading dose of admission
clopidogrel 300 mg in patients without prior
thienopyridine (Class 1B)
It is reasonable to prescribe 300mg clopidogrel
prior to the first or repeated PCI (for primary PCI,
600mg is recommended; Class IC)
ACE/ARB e Patients without contraindications should be ACE inhibitors should be started and continued Proportion of ideal

treated with ACE inhibitors after fibrinolytic
therapy with a stable blood pressure

indefinitely in all patients recovering from STEMI
with LVEF less than or equal to 40% and for those
with hypertension, diabetes, or chronic kidney
disease, unless contraindicated (Class IA)

ACE inhibitors should be started and continued
indefinitely in patients with STEMI after 24 hours
of symptom onset, if not contraindicated (Class
1A)

Angiotensin receptor blockers in patients who are
intolerant of ACE inhibitors and with either
clinical or radiological signs of heart failure or
LVEF less than 0.40 (Class 1A)

patients receiving
ACE/ARB during
hospital stay




Table S1. Comparison of China’s 2001 and 2010 guidelines for STEMI and process measures used in this study.

Treatment

2001 guideline

2010 guideline

Process measures

Beta-blocker

Oral beta-blocker therapy should be initiated as
soon as possible for patients who do not have any
of the following contraindication: 1) HR <60 bmp;
2) SBP <13nnHg; 3) PR interval greater than 0.24
seconds or second- or third-degree heart block;4)
severe chronic obstructive pulmonary disease or
asthma; 5) peripheral circulation disorders

Oral beta-blocker therapy should be initiated in the
first 24 hours for patients who do not have any of
the following: 1) signs of heart failure, 2) evidence
of a low output state, 3) increased risk for
cardiogenic shock, or 4) other relative
contraindications to beta blockade (PR interval
greater than 0.24 seconds, second- or third-degree
heart block, active asthma, or reactive airway
disease) (Class IB)

Patients with moderate or severe LV failure should
receive beta-blocker therapy as secondary
prevention with a gradual titration scheme (Class
IB)

Patients with moderate or severe LV failure should
receive beta-blocker therapy as secondary
prevention with a gradual titration scheme.
Patients with early contraindications within the
first 24 hours of STEMI should be reevaluated for
candidacy for beta-blocker therapy as secondary
prevention (Class IC)

Proportion of ideal
patients receiving
beta-blocker during
hospital stay

Statin

Secondary prevention with the target goal of low-
density lipoprotein cholesterol <100mg/dL

In all patients without contraindications, statin
should be given after admission regardless of the
lipid level (Class 1A)

Proportion of ideal
patients receiving
statin during hospital
stay




Table S2. Patient characteristics at the hospital level.

2001 2006 2011 P for trend
Demographics — median (IQR)
. . 65 68 68
Age — median (hospital level) (62-68) (63-70) (64-72) <0.001
Female — % 2.1% oo 30.0% 0.08
0 (15.4%-39.3%)  (20.0%-35.3%)  (21.5%-36.8%) '
Risk factors* - median (IQR)
. 26.7% 29.4% 33.9%
Smoking (11.1%-40.0%)  (14.3%-45.2%)  (20.8%-45.0%) 0.008
Hvpertension 33.3% 43.3% 50.0% <0.001
yp (20.0%-50.0%)  (31.3%-58.7%)  (37.8%-58.6%) '
. . 4.6% 11.1% 15.0%
Diabetes mellitus (0.0%-14.0%)  (0.0%-18.6%)  (6.7%-20.8%) <0.001
Medical history — median (IQR)
. . 17.8% 17.7% 18.5%
-0
Angina or coronary heart disease - % (0.0%-29.2%) (7.9%-25.8%) (11.5%-27.3%) 0.16
- . 3.6% 5.9% 9.1%
)
Myocardial infarction - % (0.0%-11.1%)  (0.0%-11.5%)  (3.9%-14.6%) <0.001
. . 0.0% 0.0% 0.0%
-0
Previous reperfusion - % (0.0%-0.0%) (0.0%-0.0%) (0.0%-3.1%) <0.001
5.6% 7.7% 9.8%
-0
Stroke - % (0.0%-14.0%)  (0.0%-14.6%)  (5.0%-15.4%) <0.001
Admission characteristics - median (IQR)
. . . . . s 30.0% 28.1% 26.9%
-0
Prior medical assistance in outside facilities - % (10.7%-50.0%)  (16.7%-41.9%)  (15.6%-41.5%) 0.63
Symptoms at presentation
0 0, 0,
Patient chest discomfort - % 100.0% 94.3% 93.3% 0.01

(90.0%-100.0%)

(86.7%-100.0%)

(88.5%-100.0%)



Other ischemic symptoms - %

Hours from symptom onset to hospitalization;

Median

Physical examination on admission — median
(IQR)
Heart rate — beats per minute

Median (hospital-level)
<50 -%
50-109 - %
>110-%
Systolic blood pressure - mmHg
Median
<90 - %
90t0 139 - %
>140
eGFR
Median
Missing - %
<30-%

30-59 - %

72.7%
(56.8%-93.3%)

15.5
(9.0-24.0)

79.5
(75.0-83.0)
0.0%
(0.0%-6.3%)
88.6%
(80.0%-100.0%)
5.0%
(0.0%-12.8%)

1225
(117.5-130.0)
1.8%
(0.0%-10.0%)
60.0%
(49.0%-75.0%)
30.7%
(18.2%-45.5%)

69.4
(56.5-79.6)
40.0%
(8.2%-95.0%)
0.0%
(0.0%-3.0%)
7.1%
(0.0%-23.8%)

64.1%
(54.6%-75.0%)
15.0
(7.2-24.0)

78.0
(75.0-80.0)
4.3%
(0.0%-9.1%)
87.9%
(78.6%-93.8%)
6.5%
(0.0%-12.5%)

124.0
(120.0-130.0)
5.2%
(0.0%-11.8%)
60.0%
(50.0%-70.6%)
30.8%
(22.4%-43.4%)

734
(64.3-83.4)
14.3%
(3.0%-36.7%)
0.0%
(0.0%-4.5%)
16.2%
(7.1%-31.0%)

64.6%
(52.0%-74.1%)

12.5
(6.5-24.0)

78.0
(74.0-80.5)
3.5%
(0.0%-8.3%)
88.2%
(81.8%-92.9%)
6.1%
(3.0%-10.0%)

127.5
(120.0-130.0)
4.6%
(0.0%-8.2%)
59.5%
(51.8%-66.7%)
34.0%
(26.6%-41.7%)

825
(70.0-94.8)
5.2%
(1.1%-11.7%)
2.0%
(0.0%-4.6%)
16.0%
(9.3%-26.2%)

0.002

0.08

0.09

0.002

0.48

0.30

0.02

0.34

0.75

0.08

<0.001

<0.001

<0.001

<0.001



30.3% 53.6% 73.1%
-0
260 - % (0.0%-57.1%)  (33.3%-70.6%)  (56.3%-80.0%) <0.001

Risk scores — median (IQR)

142 143 143

MiniGRACE — median (hospital-level) (133-148) (135-150) (137-151)

0.02

*Diagnosed prior to admission



Figure S1. Composite rate in 2001, 2006 and 2011 stratified by hospital characteristics.

2001 2006 2011
Median (IQR) P-value Median {IQR) P-value Median {IQR) P-value
Level =0.001 =0.001 =0.001
Tertiary —— —— -
Secondary —— —— —
PCI capability <0.001 <0.001 =0.001
Yes —— —— —
Mo —— —— —
Maturity nfa 022 =0.001
Established -+ —*
Mew —— —— -+
Quartile of AMI volume <0001 <0001 =0.001
Highest —— — -
Third —— —— ——
Second —— — —
Lowest —— ——

a0 20 40 60 an 100 o 20 40 60 g0 100 0 20 40 G0 a0 100



Figure S2. Defect-free rate in 2001, 2006 and 2011 stratified by hospital characteristics.

2001 2006 2011
Median (IQR) P-value Median {IQR) P-value Median {IQR) P-value
Level 0.006 =0.001 =0.001
Tertiary * —— ——
Secondary *— —& ——
PCI capability <0.001 <0.001 =0.001
Yes +* —— ——
Mo * —— —
Maturity nfa <0.001 0.002
Established -+ —— ——
MNew * - —
Quartile of AMI volume <0001 <0001 =0.001
Highest * S N— >
Third >~— —— e
Second »— * ——
Lowest * — ——
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