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ABSTRACT
Introduction  Despite the availability of diverse evidence-
based diagnostic and treatment options, many patients 
with acute coronary syndrome (ACS) still fail to receive 
effective, safe and timely diagnoses and therapies. The 
Association of Acute CardioVascular Care of the European 
Society of Cardiology has proposed and retrospectively 
validated a set of ACS-specific quality indicators. 
Combining these indicators with the principles of clinical 
governance—a holistic, patient-centred approach 
intended to promote continuous quality improvement—we 
designed the clinical governance programme in patients 
with ACS.
Methods and analysis  This is a multicentre quality 
improvement initiative exploring multiple dimensions of 
care, including diagnosis, therapy, patient satisfaction, 
centre organisation and efficiency in all comers patients 
with ACS.
The study will enrol ≈ 5000 patients prospectively (ie, 
at the time of the first objective qualifying ACS criterion) 
with a 1-year follow-up. Consecutive inclusion will be 
promoted by a simplified informed consent process and 
quantified by the concordance with corresponding hospital 
administrative records using diagnosis-related group 
codes of ACS.
Coprimary outcome measures are (1) timely reperfusion 
in patients with ST-elevation ACS and (2) optimal medical 
therapy at discharge in patients with confirmed acute 
myocardial infarction. Secondary outcomes broadly 
include multiple indicators of the process of care. Clinical 
endpoints (ie, death, myocardial infarction, stroke and 
bleeding) will be adjudicated by a clinical event committee 
according to predefined criteria.
Ethics and dissemination  The study has been 
approved by local ethics committee of all study sites. 
As a quality improvement initiative and to promote 
consecutive inclusion of the population of interest, a 
written informed consent will be requested only to patients 
who are discharged alive. Dissemination will be actively 
promoted by (1) the registration site (ClinicalTrials.Gov 
ID NCT04255537), (2) collaborations with investigators 
through open data access and sharing.

RATIONALE
To improve cardiovascular health, it is essen-
tial to translate scientific evidence into clin-
ical practice. Therefore, patient care needs 
to be accountable, measured and shared. The 
care of patients with acute coronary syndrome 
(ACS), a leading cause of death and disability 
worldwide, has evolved and advanced dramat-
ically in the past decades. This improvement 
is due to several factors, including the avail-
ability of innovative diagnostic and treat-
ments options and more consistent use of 
evidenced-based therapies. However, many 
patients with ACS still fail to receive effec-
tive, safe and timely diagnoses and therapies. 
Thus, the extent to which medical advances 
impact patients care in modern medicine, 
as well as the gaps in optimal care delivery, 
remains only partially explored.

Key questions

What is already known about this subject?
►► Acute coronary syndrome remains a leading cause 
of mortality and morbidity worldwide

What does this study add?
►► A study strength is a design that promote integration 
with clinical care, resulting in the enrolment of con-
secutive patients that may closely reflect the pop-
ulation of interest with acute coronary syndrome, 
including very high-risk patients who die early after 
presentation and those with a final diagnosis alter-
native to myocardial infarction or unstable angina.

How might this impact on clinical practice?
►► The assessment of multiple domains of care may 
allow to comprehensively and accurately explore 
the health status and process of care of a complex 
clinical syndrome such as acute coronary syndrome 
with potential profound implications on clinical 
practice.
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Permanent clinical quality improvements programmes 
have been successfully developed in several countries1–3 
and offer a unique opportunity both to understand 
how care is being delivered in practice and to promote 
improved quality of care (QoC). However, measuring 
QoC is difficult and it cannot be estimated solely on the 
basis of patients’ clinical outcomes.4 Thus, measuring 
the process of care through quality indicators (QIs) 
has become increasingly important. The Association of 
Acute CardioVascular Care of the European Society of 
Cardiology has proposed and retrospectively validated a 
set of ACS-specific QIs with the intention of facilitating 
programme to improve QoC for patients with ACS across 
Europe.5–7

In Italy, some studies with this goal have been 
conducted by national cardiovascular societies.8–10 
However, their interpretation has been challenged, to 
various extent by: (1) the enrolment of time-limited 
cohorts (mostly with cross-sectional design), (2) the 
uncertain consecutiveness of included patients, (3) 
the lack of systematic adjudication of study outcome, 
(4) a limited assessment of the numerous dimensions 
of care integrating diagnostic, therapeutic and system-
level domains and finally (5) the exclusion of patients 
with ACS at admission but without myocardial infarc-
tion (MI) or unstable angina (UA) at discharge. Also 
data sharing, an essential component of initiatives 
primarily intended to serve patients, has been very 
limited.

Herein, we present the design of the Clinical Gover-
nance Programme in patients with ACS, a quality 
improvement initiative designed to fill these gaps with 

the ultimate goal to inform a permanent national surveil-
lance initiative aimed to improve the QoC of patients 
with ACS.

DESIGN
This programme is a prospective, observational study 
designed to include consecutive and all-comers patients with 
a diagnosis of ACS in tertiary care hospitals with on-site 
catheterisation team 24/7 (‘hub’).

Patients eligibility
Inclusion criteria
For inclusion in the study subjects should be diagnosed 
with ACS according to either of the following two catego-
ries, ST elevation acute coronary syndromes (STEACS) or 
non-ST elevation acute coronary syndromes (NSTEACS), 
defined as follows:

►► Patients with STEACS: symptoms suspected for myocar-
dial ischaemia and persistent (ie, >20 min, if two 
consecutive ECG tracings available) ST segment 
elevation in ≥2 contiguous ECG leads.
Patients with STEACS will be prospectively distin-
guished into those considered for urgent reperfusion 
versus those who will not (see section on prospective 
enrolment and figure  1 and online supplemental 
e-Figure 1).
Note: positive biomarkers of cardiac necrosis (ie, 
troponin) are not required to confirm the diagnosis. 
New or presumably new left-bundle branch block at 
presentation occurs infrequently, may interfere with 
ST-elevation analysis and should not be considered 

Figure 1  ACS Clinical Governance Programme Structure and Timelines. (A) Eligible patients with ACS could be enrolled from 
spoke hospitals (transfer), self-presenting to emergency department, or via Emergency Medical System (non-transfer). After 
inclusion, the ACS population is prospectively divided into four main population. Data are reported from the feasibility, single-
centre phase (1523 patients). (B) Timelines for eligibility and follow-up in relationship to hospitalisation. ACS, acute coronary 
syndrome; STE-ACS, ST elevation acute coronary syndromes; NSTE-ACS, non-ST elevation acute coronary syndromes; MI, 
myocardial infarction; UA, unstable angina.
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diagnostic of acute myocardial infarction (AMI) in 
isolation.11

►► Patients with NSTEACS: symptoms suspected for 
myocardial ischaemia without persistent ST elevation 
in ≥2 contiguous ECG leads.
To be included under NSTEACS category patients 
should have ≥1 of the following two conditions: (1) 
ECG evidence of NSTEACS defined as T wave inversion 
≥1 mm (100 μV) or ST segment depression ≥0.5 mm 
(50 μV) in leads with dominant R waves and/or (2) 
biomarker evidence of NSTEACS defined as ≥one posi-
tive (ie, above the 99th percentile upper reference 
limit) troponin value (ie, NSTEMI).
Therefore, troponin-negative patients with NSTEACS 
(ie, UA pectoris) defined only by isolated symptoms of 
myocardial ischaemia (ie, negative cardiac biomarkers 
and normal ECG) are not eligible for inclusion. 
Patients with NSTEACS will be prospectively distin-
guished into those considered for a routine invasive 
management versus those who are not (see section 
on prospective enrolment and figure  1 and online 
supplemental e-Figure 1).

Exclusion criteria
As an all-comers initiative, exclusion criteria will be 
minimal. Only subjects who, in the opinion of the inves-
tigator, are unable to comply with study follow-up proce-
dures, including, but not limited to, patients who are in 
prison, who are expected to move to a remote country, or 
who refuse to be followed are to be excluded.

Objectives
The primary study objective is to systematically measure, 
in an all-comers population hospitalised for ACS: (1) 
time to reperfusion in patients with ST elevation ACS and 
(2) optimal medical therapy at discharge in patients with 
a final diagnosis of MI or UA.

Secondary objectives broadly include:
►► Adherence to a wide range of QIs within multiple 

domains of care including optimal ACS diagnosis, 
therapy and individualised risk assessment through 
monitoring of process of care measures.

►► Examine associations of programme participation 
with trends of QIs adherence over time.

►► Monitor the characteristics, treatments and outcomes 
of patients hospitalised with ACS.

►► Explore the association between evidence-based 
acute treatment strategies and risk-adjusted clinical 
outcomes.

►► Assess utilisation of diagnostic imaging, laboratory 
tests and invasive procedures, and track hospital/
coronary care unit length-of-stay data.

►► Assess trends in medication dosing patterns, and 
improve drug safety through targeted quality feed-
back related to medication overdosing.

►► Identify barriers to implementing guideline recom-
mendations for patients with AMI, and develop effec-
tive strategies to overcome these barriers.

Outcome variables
Two coprimary efficacy variables as well as secondary and 
other exploratory variables will be considered.

The two coprimary efficacy variables will be:
1.	 Proportion of patients with STEACS intended for ur-

gent angiography/reperfusion (ie, DB1) who receive 
timely reperfusion.

2.	 Proportion of patients with confirmed MI or UA at dis-
charge who receive optimal medical therapy.

Secondary and exploratory variables include assess-
ment of left ventricular ejection fraction, concordant 
final diagnosis at discharge, and use of radial access. 
Outcome definitions and data derivations are listed in 
the online supplemental appendix.

Clinical outcomes and follow-up procedures
During the first year of follow-up, the following endpoint 
will be assessed: death, MI, stroke and bleeding. Patients 
will be followed for up to 1 year for vital status and 
non-fatal cardiac and cerebrovascular adverse events, 
including all adjudicated endpoints (see online supple-
mental appendix).

Programme characteristics
Prospective enrolment
The ACS clinical governance programme will enroll 
patients with an admission diagnosis of ACS prospectively. 
The prospective nature of the study will regard not only 
the timing of data collection relative to when the study 
was designed12 but also the diagnostic ACS process. The 
time of enrolment will be the first objective qualifying 
ACS criterion, typically the time of diagnostic ECG for 
patients with STEACS and the time of ECG or troponin 
(whatever occur first) for patients with NSTEACS. 
Therefore, unlike other initiatives in patients with ACS,1 
patients admitted for ACS but discharged with a diag-
nosis alternative to MI or UA will be included.

The proportion of patients with a discharge diagnosis 
consistent with ACS (that is MI or UA) as opposed to an 
alternative diagnosis (such as myocarditis, pericarditis, 
gastro-oesophageal diseases, etc) will provide insights 
into the diagnostic processes, indirectly measure its accu-
racy, and potentially identify early diagnostic gaps.

Four population within the ACS spectrum will be 
prospectively define based on two stratification questions 
at the time of inclusion (see online supplemental e-Figure 
1).

These populations are:
►► DB1 (STEACS urgent): patients with STEACS intended 

for urgent angiography/reperfusion. This population 
mostly includes STEACS patients for whom primary 
PCI is intended, typically with symptoms within 
12 hours. A minority of this population includes 
patients with STEACS intended for urgent angiog-
raphy for persistent ST elevation and/or symptoms 
but with symptoms onset >12 hours, urgent angiog-
raphy after failed fibrinolysis (rescue PCI), or patients 
receiving fibrinolysis.

https://dx.doi.org/10.1136/openhrt-2020-001415
https://dx.doi.org/10.1136/openhrt-2020-001415
https://dx.doi.org/10.1136/openhrt-2020-001415
https://dx.doi.org/10.1136/openhrt-2020-001415
https://dx.doi.org/10.1136/openhrt-2020-001415
https://dx.doi.org/10.1136/openhrt-2020-001415
https://dx.doi.org/10.1136/openhrt-2020-001415
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►► DB2 (STEACS not urgent): patients with STEACS NOT 
intended for urgent angiography/reperfusion. This 
population mostly includes STEACS patients not 
receiving reperfusion for late presentation or patient 
preference. Patients in this category may receive diag-
nostic angiography for diagnostic and/or prognostic 
stratification, but not on an urgent basis.

►► DB3 (NSTEACS Invasive): patients with NSTEACS 
intended to be initially managed invasively with 
coronary angiography, generally within 72 hours. 
This population includes patients with NSTEACS 
and high-risk feature (ie, positive troponin, Global 
Registry of Acute Coronary Events (GRACE) risk 
score >140, haemodynamic/electrical instability) for 
whom an angiography is initially planned.

►► DB4 (NSTEACS Conservative): patients with NSTEACS 
intended to be managed conservatively. This popu-
lation mostly includes patients who are considered 
candidate for an initially conservative strategy. Note 
that this category may include patients who are 
subsequently managed with coronary angiography, 
for recurring symptoms of myocardial ischaemia, or 
haemodynamic/electrical instability.

Consecutive and inclusive enrolment
Consecutive patient enrolment is essential to accurately 
and comprehensively reflect the population of interest. 
High-risk patients with ACS, such as those with cardio-
genic shock and those who die early after presentation, 
have been generally excluded from clinical studies, typi-
cally for a lack of a written informed consent.

In the ACS clinical governance programme, consec-
utive and broad patient enrolment will be promoted by 
minimal exclusion criteria and a simplified informed 
consent process. As a primary quality improvement initia-
tive,1 13 a written informed consent will be required only 
for a follow-up contact to patients who are discharged 
alive. Therefore, patients who die in-hospital will be 
routinely included. Only data collected per standard of 
care will be considered, which will be anonymised at the 
level of analysis.

Importantly, consecutive enrolment will be verified 
and quantified by the concordance with corresponding 
hospital administrative records using diagnosis-related 
group (DRG) codes of ACS. Specifically, according to 
the protocol of the Italian National Agency for Regional 
Health Services—AGE.NA.S (https://​pne.​agenas.​it/​
risultati/​protocolli/​pro_​1.​pdf), which is charged to 
describe hospital-level outcome in Italy, DRG codes 
related to ACS will be used to identify the totality of 
hospital-level patients with MI or UA (denominator) 
against the enrolled patients with a final diagnosis of MI 
or UA (numerator) as so to quantify the proportion of 
consecutive patients.

Systematic endpoint adjudication
The following endpoints—death, MI, stroke, and 
bleeding—will be systematically adjudicated by a Clinical 

Event Committee consisting of at least two physicians 
according to prespecified criteria. Disagreements will 
be resolved by consensus or, in case a consensus is not 
achieved, by a third physician.

All potential events, both reported and unreported 
by the investigators but identified via case report form 
(CRF) will be triggered for evaluation. Search strategies 
for potential endpoints that are not reported by the inves-
tigator will be defined via CRF dedicated queries. Other 
clinical events of interest during (eg, cancer, pulmonary 
embolism, other medical event requiring unplanned 
hospitalisation) during the follow-up will be recorded as 
adverse events but will not undergo formal adjudication. 
Endpoint definitions are provided in the online supple-
mental appendix.14

Data quality and data sharing policies
At each site, data entry quality checks will be performed 
by dedicated staff. Individual patients data will be verified 
using two primary quality controls: (1) cross review by an 
external, dedicated MD, (2) statistical cross checks. To 
facilitate correct data entry, each CRF field has dedicated 
legend derived by American Heart Association/American 
College of Cardiology Foundation key data standards.15 
To promote accessibility, transparency and ‘symbiotic’ 
collaborations,16 we plan to share individual patient with 
external investigators on reasonable request according 
to recommendations the International Committee of 
Medical Journal Editors.17

Principles of study organisation, funding model and current 
status
The overarching goal of the programme is to pilot and 
innovate quality improvement in patient with ACS in 
Italy to inform a larger, ideally country-based, permanent 
initiative, such as the Myocardial Ischaemia National 
Audit Project in the UK. Therefore, a minimalist funding 
model, that optimise resource utilisation and data quality, 
is instrumental for the programme purposes. The study 
has been supported, in part, by a competitive grant: exter-
nally sponsored research of AstraZeneca (ESR-16-12480).

After a single-centre (Fondazione IRCCS Policlinico 
S.Matteo), initial study phase primarily designed to test 
the feasibility of including a large number of patients with 
ACS by a dedicated study coordinator (n=1524 patients 
enrolled from September 2015 to December 2017), the 
multicentre phase was implemented in January 2018. 
As of 10 July 2020, a total of 3388 patients have been 
enrolled across seven centres, selected across two Italian 
regions (Lombardia and Emilia Romagna) among those 
who fulfil the requirements (tertiary care hospitals with 
on-site catheterisation team 24/7) and were willing to 
participate. Study termination (last follow-up of last 
included patient) is expected in September 2021.

During the single-centre phase, we observed (figure 2) 
an in-hospital death rate of 6% and a 1-year fatality rate of 
10.9 %, substantially higher compared with similar ACS 
registries and randomised controlled trial (RCTs).8 18 

https://pne.agenas.it/risultati/protocolli/pro_1.pdf
https://pne.agenas.it/risultati/protocolli/pro_1.pdf
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Also, in an analysis including a sample of the calendar 
year 2016, using the totality of hospital DRG codes, we 
verified that 573 patients were discharged (dead or 
alive) from the hospital with a confirmed acute myocar-
dial infarction (AMI, online supplemental e-Figure 
2). Of these, 474 (83%) were enrolled in the clinical 
governance programme. The primary reason why the 
remaining 17% of patients with confirmed acute MI (ie, 
99 patients) were not included was the admission outside 
a cardiology department (coronary/general intensive 
care or cardiology ward). Notably, the clinical gover-
nance programme allowed to identify 48 patients (8.4%) 
that were not included by administrative AMI codes.19

Statistical analysis
Baseline characteristics will be described using propor-
tions for categorical data, and medians and IQR for 
continuous data. Adherence to each QIs will be described 
as proportion with SE or mean value (95% CI) as appro-
priate. To estimate the GRACE risk score adjusted 30 days 
mortality, we will use predicted probabilities derived 
from a logistic regression model with 30 days mortality as 
dependent variable and each patient’s calculated GRACE 
risk score as predictor. To explore the hypothesis that, 
at the patient-level, QIs adherence is associated with a 
reduction of clinical endpoint (death and the composite 
of death, MI or stroke) at 30 days and 1 year, multivariable 
Cox-regression analysis will be used. Variables included in 
these models will be prespecified and listed in the online 
supplemental appendix.

We will use Spearman’s ranks to investigate the relation-
ship between all combinations of QIs. Finally, we will also 
fit a logistic regression model to examine the strength of 
association between QI measures and 30 days mortality. 
Using data from the feasibility phase, we estimated an 
average adherence of 60% to each of the coprimary QIs 
(according to preliminary data in OSM Pavia). Therefore, 
a total of 3090 patients need to be enrolled to have a 90% 
power to detect a potential 4% improvement (64%) with 
a 95% CI for the multicentre part of the study. Consid-
ering possible lost to follow-up and patients with missing 

data, a final sample of ≈ 3500 patients is anticipated. In 
the single centre part, a convenience sample of ≈ 1500 
patients was considered.

ETHICS AND DISSEMINATION
The clinical governance programme has been approved 
by local ethics committee of all study sites. As a quality 
improvement initiative and to promote consecutive inclu-
sion of the population of interest, a written informed 
consent was required only to patients who were discharged 
alive. Dissemination will be actively promoted by (1) the 
registration site (ClinicalTrials.Gov ID NCT04255537), 
(2) collaboration with other investigators through data 
sharing.

PATIENT AND PUBLIC INVOLVEMENT
The clinical Governance Programme in patients with ACS 
was designed to understand potential gaps in patient care 
delivery and how to fill these gaps. While patients were 
not directly involved in the design or conception of the 
study and no specific patient reported outcome has been 
considered, the extensive characterisation of several QoC 
domains is expected to measure and promote patients’ 
health.

DISCUSSION
Clinical governance is a holistic, patient-centred approach 
intended to promote a continuous improvement of the 
quality of the healthcare provided by actively including all 
individuals involved in a patient’s care.20 This ambitious 
vision is highly needed in patients with ACS but require 
an integration of different care dimensions, including 
diagnostic and treatments strategies, network organisa-
tion and patient satisfaction. Also, to describe an ACS 
population that accurately reflect the disease of interest, 
as well as the complex process of care, we designed a 
study closely integrated with clinical care. This study, 
inspired by the principles of clinical governance—appro-
priateness, effectiveness, safety, timeliness, efficiency 

Figure 2  Clinical-event committee adjudicated endpoint rates. The figure report Kaplan-Meier rates for death (left panel) and 
myocardial infarction (azure), stroke (yellow) and major bleeding (red) on the right panel in the single-centre, feasibility part of 
the study (1523 patients).

https://dx.doi.org/10.1136/openhrt-2020-001415
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and equity of care as well as patient’s centrality—has the 
ultimate goal to understand, measure and reduce the 
gaps between scientific evidence and patient care and to 
inform the design of a subsequent national ACS surveil-
lance system that may contribute to the scientific enquiry 
process of ACS care and facilitate quality improvement 
efforts.21 22

Potential implications of a clinical governance programme in 
patients with ACS
Ideally, a quality improvement initiative should benefit 
(and thus include) the entire population of interest. The 
inclusion of consecutive patients is also vital to accurately 
reflect the disease of interest and may have profound, 
practice-changing implications on the diagnosis, manage-
ment and treatment strategies of patients with ACS. In 
the feasibility phase, the in-hospital and 1-year mortality 
rate we observed—6% and 10.9%, respectively—it is from 
twofold to threefold higher than current all-comers ACS 
registries and RCTs.8 18 Even considering large global ACS 
population of 10–20 years ago, the in-hospital mortality 
we observe remains substantially higher.23 24 This differ-
ence underscores potential gap in outcome verification 
of current registries and how initiatives that abridge 
in part a written consent, especially for observational 
studies, may help the identification of a consecutive, truly 
representative, population with ACS.

Importantly, metrics that verify and quantify the degree 
of consecutive inclusion may be helpful in this context. 
In a 1-year analysis during the initial feasibility phase,19 
we verified that 83% of the totality of patients with AMI 
admitted to one of the participating Institution were 
enrolled, indicating a benchmark to the ideal, complete 
consecutive sample. Patients who were not included 
(17%) were typically managed conservatively outside 
cardiology, indicating the need to better identify and 
include these high-risk (often forgotten) patients as so to 
better inform quality improvement efforts. Importantly, 
administrative criteria showed modest diagnostic accu-
racy for AMI diagnosis (mostly due to obsolete and non-
discriminating ICD-9 diagnostic codes), and 8.4% (48) 
patients discharged with a confirmed acute MI were only 
identified via this initiative, due to DRG misclassification 
of acute MI codes. This further highlight how such initia-
tives might contribute to hospital-level improvement in 
diagnostic verification and accuracy.

We acknowledge the prospective nature of ACS, an 
admission diagnosis that was originally intended to 
triage patients with persistent ST elevation at the ECG 
to immediate reperfusion. Notably, 8.5% of patients 
initially admitted with an operational diagnosis of ACS 
were eventually discharged with a diagnosis alternative to 
AMI or UA pectoris, highlighting opportunities to refine 
the diagnostic process in approximately 1 in 12 patients. 
It is well known that a relevant proportion—from 5% to 
10%—of patients with ACS will ultimately have an alter-
native cardiac or non-cardiac diagnosis.25–27 Therefore, 
identification of patients with alternative diagnoses is 

necessary to improve diagnostic accuracy of ACS criteria 
and minimise potentially inappropriate treatments.

Finally, this initiative could provide a useful structure 
for pragmatic RCTs, such as those of the Swedish Web-
system for Enhancement and Development of Evidence-
based care in Heart disease Evaluated According to 
Recommended Therapies (SWEDEHEART) initiative,28 
with minimal additional costs.

Study limitation
We acknowledge some limitations. One limitation is the 
selective inclusion of patients from a limited number of 
tertiary care hospitals. Also, similar to other indicatives, 
detailed indicators of patient-related delays (such as the 
activation of emergency medicine system, onset time of 
most recent symptoms) are challenging to standardise 
and will not be collected.

CONCLUSIONS
The clinical governance programme in patients with ACS 
is a pilot, quality improvement initiative closely integrated 
with clinical care that may promote quality measurement 
and improvement, better understanding of the disease 
process of care, scientific discovery, as so to ultimately 
improve the prognosis of patients with ACS.
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