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Abstract
Cardiac troponin is one of the biomarkers to diagnose a myocardial infarction and has
been in use for many years. There has been many improvements in these biomarkers
to aid in the diagnosis of a myocardial infarction. An improvement in troponin sensitivity
to be specific. Each new generation of troponin has led to improved diagnostic
sensitivity. The new generation of troponin are known as the high-sensitivity troponin.
The advantage of the high-sensitivity troponin is the earlier detection of myocardial
injury which can lead to a diagnosis of an infarction. However, with a higher sensitivity,
comes a lower specificity. Non-cardiac aetiologies can also precipitate an elevation of
troponin. Therefore, it is vital that the troponin test is used in an appropriate context or
clinicians will face a risk of misinterpreting the results of elevated troponin which may
lead to further invasive investigations. This Quality Improvement Plan (QIP) focuses
on improving the utilisation and the awareness of the high-sensitivity troponin test. The
intent of the QIP is to highlight the potential impact on patients should the troponin test
not be utilised properly. Adopting specific QI tools including a driver diagram, the
causes for improper utilisation of the troponin test are highlighted. The data collected
include patient consults, cardiac MRI’s and coronary angiograms. A 2% increase is
observed in coronary angiograms, an 18.5% and 4.1% increase in cardiology consults
are observed in two consultant patient groups. No increase in cardiac MRI’s.
Implementing a regular grand round presentation to medical practitioners, placing
informative notices at nurse stations as well as implementing a biochemistry resultreminding tool will be key to optimise medical practice, resulting in better patientcentred care.
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Abbreviations:
AMI – Acute Myocardial Infarction
Hs-cTnT – High-sensitivity cardiac troponin T assay
ED – Emergency Department
PE – Pulmonary Embolism
CKD – Chronic Kidney Disease
PCI – Percutaneous coronary intervention
HCM – Hypertrophic cardiomyopathy
eGFR - Estimated glomerular filtration rate
ACS – Acute coronary syndrome
ECG – Electrocardiograph
NPV – Negative predictive value
MRI – Magnetic resonance imaging
MDT – Multidisciplinary team
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1.0 Introduction
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1.0 Introduction

1.1 Introduction
Chapter one of this quality improvement project (QIP) describes the organisational
context of the project and the role of the student within the organisation. The aim and
objectives of the QIP are also set out. The chapter will begin by outlining the subject
of the research and the rationale behind it. This chapter will conclude with a summary
at the end.

Cardiac troponin has been the recommended biomarker to diagnose a myocardial
infarction since 2000 (Melki, et al., 2015). The origin of cardiac biomarkers can be
traced back to the mid-1950’s and was very useful in the detection of an acute
myocardial infarction (AMI) (Wu, Bolger, & Hollander, 2013). Since then, there has
been many improvements in discovering new biomarkers to aid in the diagnosis of an
AMI, such as troponin. Now, troponin has been identified as the preferred serological
cardiac biomarker for acute coronary syndrome (ACS). The limitation of the standard
sensitive troponin assay is the length of time the serum cardiac enzymes become
detectable during onset of presentation. As time moves ahead, so does the
advancement of the troponin, and as a result, each new generation of troponin has led
to improved diagnostic sensitivity. The advantage of the newer troponin is the earlier
detection of serum cardiac enzymes, allowing a quicker diagnosis of myocardial injury.
Most hospitals now have replaced the old generation of troponin assays with the new,
fifth generation high-sensitive troponin assay (hs-cTnT) which can detect troponin
levels at up to one-hundred fold lower than its previous counterpart (Garg, et al., 2017).
So with the implementation of the new generation high-sensitivity troponin assay, it is
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important to note that the detection of troponin indicates myocardial injury and not just
only myocardial ischaemia. In other words, it is organ specific not disease specific.
The European Society of Cardiology defines myocardial infarction (MI) to be an
elevated serum cardiac Troponin above the 99 th percentile of a healthy reference
population, in the presence of ischaemic signs and symptoms. The use of the 99 th
percentile has resulted in detecting many more cases of elevated troponin levels that
are caused by non-cardiac/ischaemic origin (Wu, et al., 2013). Hs-cTn assays can
detect minor amounts of myocardial injury aiding to a rapid diagnosis of an MI, in
comparison to the standard sensitive troponin assay (Apple, et al, 2017). However,
with a higher sensitivity, comes a lower specificity. Non-cardiac aetiologies can also
precipitate an elevation of troponin. There is a risk of misinterpretation of elevated
troponin results. A study found that almost 13% of patients who presented with an
elevation of high-sensitive troponin and chest pain, proved to not have ACS (Garg, et
al., 2017). Therefore, it is key that clinicians must form differential diagnosis to discern
elevations of troponin between an acute MI from other causes, to allow optimal patient
care or to refer to the specialty most suited for the patient. With improvements in
sensitivity, elevations of troponin that was not apparent with the older troponin assays,
will become more apparent now. As a result, on a regular basis, the medical
practitioners who will be interpreting the troponin results must go through a new
learning curve to accommodate the changes.

1.2 Organisational Context
The organisation in which this quality improvement project is set is in the cardiology
department in a large north Dublin teaching hospital. The catchment area is north
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Dublin and Fingal with an estimation of 290,000 people. This hospital has
approximately 3000 staff and 820 beds. This project site is also the main teaching
hospital associated with RCSI. The cardiology department has four cardiology
consultants and eight of registrars. The cardiology department runs an outpatient clinic
five out of five weekdays and patients are seen by an advance nurse practitioners,
senior house officers, registrars and a consultant. The cardiology department works
closely with the cardiac catheterisation laboratory also situated inside the north Dublin
hospital. On average, two hundred and fifty-five cardiac procedures are performed
monthly which includes percutaneous coronary interventions and coronary
angiograms.

1.3 Rationale for Quality Improvement
The north Dublin Irish hospital has recently introduced to practice the use of highsensitivity troponin. As highlighted above in the introduction, the use of this particular
assay has major benefits to the hospital, especially cardiology and ED. However, after
discussions with the cardiology team, they believe there is a lacking of appropriately
applying the troponin assay. Appropriately applying the assay means to order the highsensitive troponin only after taking/reviewing the patients history and a detailed
physical exam of the patient is completed plus the addition of a sign or symptom of
myocardial ischaemia, clinically or on an ECG, leading to a suspicion of an MI. As a
result of inappropriate utilisation of the high-sensitive troponin assay, there is a greater
workload for the cardiology department. This includes seeing more patients as a
consult, providing further investigations to safely rule-out an MI which may be invasive
procedures as well as non-invasive. The cardiac troponin assays remains a key
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diagnostic and risk assessment tool of acute coronary syndrome (ACS). Increased
troponin sensitivity has led to increased detections of an acute MI but also of numerous
acute or chronic diseases other than an MI.

Studies show increased hs-cTnT concentrations are also associated with cardiac
structural abnormalities, severe pulmonary embolism, left ventricular wall thickness,
hypertrophic cardiomyopathy. Heart failure, sepsis and critically ill patients will too
have highly elevated high-sensitive troponin levels (Evans, et al., 2018). Focusing on
the patients history and symptoms is key. It will indicate the use of hs-cTnT as
necessary, reduce misinterpretations of the assay and enforce the best suited
specialty consult or referral. With the introduction of high sensitivity troponin assays,
indiscriminate use potentially leads to over testing of patients, prolonged length of stay,
increased patient anxiety, increase health care costs and exposes patients to risks
due to inappropriate treating with antiplatelet and anticoagulation.

1.4 Aim & Objectives

1.4.1 Aim
The aim of this QIP is to improve the utilisation and the awareness of high-sensitivity
cardiac troponin assay. The utilisation of the assay refers to the circumstances that
prompts medical professionals to order the high-sensitive troponin test.
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1.4.2 Objectives
By setting targets in the QIP, this allows the project team to be clear on the goals for
the project. This is essential in any QIP so that a team are concordant.
The objectives of the QIP are as follows:
1. Determine the factors causing indiscriminate ordering of high-sensitive troponin
assay.
2. Gather the investigations that will be useful in proving that there is a problem in
the ordering of troponin.
3. Identify possible improvement strategies or recommendations to help improve
the factors contributing to the misuse of the troponin test.
4. Gather the investigations that will be useful in proving there is an increase in
invasive testing.
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1.5 Role of student in the organisation and project
The student completing this QIP is a student in RCSI. A requirement for the course is
to undertake a quality improvement project on any medical or surgical department in
an Irish hospital. After completing a three-week rotation placement in the cardiology
service, the student thoroughly gained appreciation of the dedicated work the
cardiology service provides. And so, as a result wanted to make a positive impact to
the team. A keen interest about the high-sensitive troponin assay was first noticed
when attending a consult for a patient with elevated levels. Although, it was soon
apparent that not all elevations of the troponin assay warranted cardiology consults,
rather, sometimes a different medical specialty. Adequate staff awareness and
knowledge of the hs-cTnT was not always evident. Conducting these consults took
time to adequately ensure either the patient had a condition that was cardiac related
or not, meaning less time to focus solely on cardiology work. When researching
various literature, it was evident that this was a problem not only in this hospital but
also in other hospitals around the world utilising the high-sensitive troponin assay.
Developing a QIP in this specialty area will potentially lead to better use of the troponin
assay as well as having a better appreciation and knowledge of it. All contributing to
the bettering of patient care.

1.6 Summary
This chapter highlighted the importance of using high-sensitivity troponin assay to
diagnose myocardial infarction. It also highlighted the dangers with its use also. The
rationale for this QIP was discussed to explain why conducting the improvement
project will benefit the north Dublin hospital. The QIP’s aim and objectives were set
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and the role of the student in the organisation and project are discussed. In the
following chapter, a literature review that related to the topic at hand is reviewed .
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Chapter 2

2.0 Literature Review
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2.0 Literature Review

2.1 Introduction

This chapter outlines the search strategy that was used to gather relevant research
literature relating to high-sensitivity cardiac troponin assay within the context of the
QIP undertaken. Section 2.2 highlights the search strategy when gathering the
articles.
Four themes are discussed which includes:
1. Education on the high-sensitive cardiac troponin assay.
2. Transitioning to the high-sensitive cardiac troponin assay.
3. Misdiagnosis when using the high-sensitive cardiac troponin.
4. Risk-Stratification of patients.

The themes mentioned above are evaluated in Section 2.3. The implication on the
literature review for the project is discussed in Section 2.4. The summation of the
literature review chapter is concluded in Section 2.5.

2.2 Search Strategy
A literature search was performed using Clinical key, PubMed, EBSCO, Scopus and
Google Scholar. Twenty-three studies were obtained for the literature review. Within
these, one study is an international multicentre diagnostic study, another is a metaanalysis. Furthermore, it includes a National Institute for Health and Care Excellence
(NICE) diagnostic guidance research. A keyword search was completed. To add, a
keyword and subject heading search were combined using an ‘OR’ search, permitting
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to further combine the joined search again using an ‘AND’. This provided focused
searches. Examples of terms used were “high-sensitivity cardiac troponin T”,
“implications of high-sensitivity cardiac troponin T”, “recommendations using highsensitivity cardiac troponin T” with the addition of “transitioning”, “misdiagnosis”,
“education”, “risk-stratification”. A review of recent and relevant literature published in
the previous five years was performed. This was extended by an extra two years to
include research from 2012.

2.3 Review of Themes

2.3.1 Education on the high-sensitivity cardiac troponin assay
The predominant use for troponins in clinical practice is to assess patients with signs
and symptoms of AMI and is carried out in the Emergency Department (ED) as well
as on the wards. Elevations of the high-sensitivity cardiac troponin assay (hs-cTnT)
can immediately raise suspicion of coronary artery disease which might need
intervention. However there are, and will be more cases where patients who presented
with chest pain along with other signs or symptoms of AMI, where AMI was not
present. Therefore, hs-cTnT is organ specific but not disease specific. Studies outline
the presence of a wide variety of causes that lead to elevated hs-cTnT. The key in
differentiating between ischaemic and non-ischaemic causes is serial biomarker
testing. The presence of a rise or fall of troponin level in percentages (delta change),
is indicative of an acute process in contrast to a stable change result as seen in chronic
disease patients (Wu, Bolger & Hollander, 2013). I will discuss the different causes of
positive elevations of hs-cTnT and the importance of being aware of them.
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Differentiating between acute and chronic elevations of hs-cTnT is a topic talked about
in various literature. Acute cardiomyocyte injury results in a dramatic release of
troponins. Examples of cardiomyocyte injury includes AMI, shock, myocarditis, PE and
even sepsis. Chronic elevations of hs-cTnT usually have no dramatic delta change but
a stable elevation. Chronic elevations are commonly seen in structural heart changes
such as left ventricular hypertrophy and valvular heart disease (McCarthy, et al.,
2017).
In a similar light, conditions of previous cardiovascular disease such as ACS, heart
failure and other non-cardiac diseases are observed in the (Melki, et al., 2015) study
which highlights patients with minor elevations of hs-cTnT. The study conducted an
assessment of patients with minor increase (14-49ng/l), who would have had a
negative result using the older conventional assay, and patients with marked
elevations (>50ng/l). The discussion demonstrated the association between hs-cTnT
with cardiac and non-cardiac conditions. 17.5% of patients with minor increased levels
had heart failure. 18.4% of patients with minor increased levels had atrial fibrillation.
29.3% and 16.3% of patients with minor increased levels had an invasive cardiac
procedure such PCI and coronary artery bypass graft in the past.

Studies show that common co-morbidities seen in the community has an effect on the
hs-cTnT. In the Kubo, et al., (2013) article which talks about the significance of hscTnT in hypertrophic cardiomyopathy (HCM), it is observed that patients with a
common condition such as atrial fibrillation had higher values of positive troponin
levels in comparison to patients in sinus rhythm. Higher troponin levels are also
observed in patients with heart failure with progressive symptoms classified by the
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NYHA functional class system. In the Carlsson, Bandstein, Roos, Hammarsten, &
Holzmann (2017) study, there is a correlation of an elevated hs-cTnT with a low eGFR
(estimated Glomerular Filtration rate). In simpler terms there is an association between
renal disease and an elevated hs-cTnT. This study highlighted that a reduced eGFR
was the strongest predictor of an elevated hs-cTnT level, excluding age and male sex.
Patients with a reduced eGFR are commonly excluded from studies that measure the
factors associated with increased hs-cTnT (Webb, et al., 2015). The aetiology of
persistent elevated troponin levels in chronic kidney disease are incompletely
explained however the relative process appears to be multifactorial (Garg, et al.,
2017).

2.3.2 Transitioning to the high-sensitivity cardiac troponin assay
Cardiac troponin assays are essential to adhere to the standard of clinical practice for
the diagnosis of an acute myocardial infarction (AMI) (Apple, Sandoval, Jaffe, &
Ordonez-Llanos, 2017), or to confirm the suspicion of myocardial injury. Hs-cTnT
differs from the standard troponin test from a sensitivity standpoint at the cost of
reduced specificity. The previous conventional assays can detect troponin levels in
~20% to 50% of a healthy population. Hs-cTnT allows a more sensitive and precise
detection of troponin at very low concentrations at or greater than 50% of a healthy
population (Raphael Twerenbold, et al., 2017). The term myocardial injury should be
used when there is evidence of cardiac troponin values with at least one value above
the 99th percentile upper reference limit (URL) in the absence of myocardial ischaemia
(Shah, et al., 2017). The myocardial injury is acute if there is a rise or fall of troponin
values (Thygesen, et al., 2019). An abnormal hs-cTnT alone without other
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corroborating evidence does not qualify to diagnose an AMI but it is however, central
to the diagnosis. Rising or falling evidence of hs-cTnT can be a representative of other
underlying conditions such as sepsis, pulmonary embolus (PE), myocarditis, as
differential diagnoses to AMI (Januzzi, et al., 2019; Smulders, et al., 2016).
Although the reduced specificity of hs-cTnT presents various challenges for clinicians,
hs-cTnT remains integral to diagnosing myocardial ischaemia.

Using hs-cTnT assays, a sex-derived 99th percentile is recommended (Apple, et al.,
2017). Many studies demonstrate that the 99th percentile URL are higher in men in
comparison to women (Wu, et al., 2018). It has been observed that men have higher
measurable troponin concentrations than women due to having a larger left ventricular
mass. The International Federation of Clinical Chemistry and Laboratory Medicine
Task Force on Clinical Applications of Bio-Markers (IFCC TF-CB) and the Fourth
universal definition of MI have corroborated sex-specific 99th percentile URLs
acknowledging that URLs for females are less than those of males (Apple, et al., 2017;
Thygesen, et al., 2019). A lower cut-off value for women will increase clinical
sensitivity.
Studies which used sex-specific hs-cTnT cut-off values demonstrated the influence of
sex on the values. The largest study which included 2734 patients, (Rubini Giménez,
et al., 2016) serves as an example. They observed a reclassification of a diagnosis in
a small number women and men relative to their cut-off value. In the High-Sensitivity
Cardiac Troponin T Assay for Rapid Rule Out of Acute Myocardial Infarction (TRAPIDAMI) study, we observe a similar occurrence. The influence of gender proved to be of
significance, though of a modest effect, an impact was observed (Mueller-Hennessen,
et al., 2016).
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The laboratory medical specialists are integral to aid the transitioning from standard
troponin assay to the high-sensitive assays. Education is central to provide awareness
of the capabilities of hs-cTnT and its clinical implications, in order for clinicians to
provide optimum care for patients. Studies recommend hospitals should endeavour to
implement the conversion that is gradual and educational, involving all medical
specialties and services that will be affected by this conversion (Januzzi, et al., 2019).
Assessment of current knowledge and the development of approaches to ensure upto-date knowledge are transferred, are crucial to ensure patient safety and avoid
confusion. Understanding basic laboratory medicine concepts such as the reported
units and the assay limits are important. Familiarising clinicians with the essential
analytic definitions will aid a desirable transition to hs-cTnT assays. The 99th percentile
URL corresponds to the clinical practice guideline concentration for the diagnosis of
AMI (Apple, et al., 2017). The 99th percentile is based on normal healthy individuals.
It is vital that clinicians are aware of these terms in order to comprehend the
background hs-cTnT results.

2.3.3 Misdiagnosis when using the high-sensitive cardiac troponin assay
The introduction of hs-cTnT has greatly improved the risk-stratification of patients who
will have a much greater advantage if receiving antiplatelet therapy, invasive
diagnostics and revascularisation (Raphael Twerenbold, et al., 2017). A negative hscTnT result has a high negative predictive value (NPV) and can serve as an
exclusionary test in the early stages of diagnostic testing. Patients presenting with lowand intermediate-risk features of ACS are a more represented population in the ED,
than high-risk features of ACS type patients. Identifying the patients who would range
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from low- to high-risk includes assessing their risk factors, signs and symptoms,
ECG’s, troponin level at presentation (0h), serial troponin levels (1h – 3h algorithms)
and differential diagnoses.
Many clinical guidelines have well-defined management protocols for assessing highrisk patients, although not so well-defined management protocols for assessing
suspected ACS in low- to intermediate-risk type patients (Chew, et al., 2016). This
consequently leads to a clinical challenge for clinicians to efficiently differentiate the
latter patients who may be in the primary stages of ACS, amongst others with a noncardiac chest pain. I will be discussing the various troponin rule-out/rule-in algorithms
that aid clinicians to provide optimum patient care.

A major advantage of hs-cTnT is to allow an early rule-in or rule-out of an AMI should
a suspicion arise. The algorithms endorsed by the European Society of Cardiology
(ESC) are the 0h-1h (0/1h) and the 0h-3h (0/3h) algorithms. Hs-cTnT 0/1h algorithm
was derived from a multicentre derivation cohort led by the University Hospital Basel
and supported by multicentre validations in Europe (Pickering, et al., 2016). These
strategies should be applied only after the initial ECG has ruled out a ST-elevated
myocardial infarction as these patients need prompt invasive reperfusion therapy
without the need for hs-cTnT testing (Raphael Twerenbold, et al., 2017). The rise
and/or fall of hs-cTnT values (delta value change) is what distinguishes an acute from
chronic elevations of troponin concentration (Smulders, et al., 2016; Raphael
Twerenbold, et al., 2017).
The 0/1h algorithm can be based on a single measurement value or two
measurements of hs-cTnT that allows safe rule-out of an AMI (0h = <12ng/l, OR 0h =
<12ng/l + 1h = <3ng/l) and a rule-in (0h = >52ng/l, OR 0h = >52ng/l + 1h = >5ng/l) of
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an AMI (Raphael Twerenbold, et al., 2017). The 0/1h algorithm can be performed
without a clinical scoring system and has proved to be very effective in a safe rule-out
in the (Pickering, et al., 2016) study. In the TRAPID-AMI study it demonstrates that in
1282 patients that had high-sensitivity troponin levels of <12 ng/L and a change from
presentation to 1h of <3 ng/L, ruled out myocardial infarction in 63% of patients with a
NPV of 99.1% (Mueller, et al., 2016a).
Previous research recommends the use of the 0/1h algorithm with the addition of
scoring systems to further increase the negative predictive value for an AMI. In
contrast, the (Mueller, et al., 2016b) study reported a 77% positive predictive rule-in
for an AMI and highlighted the non-AMI causes for the hs-cTnT elevations which were
due to cardiomyopathy, myocarditis and unstable angina.

In comparison to the 0/1h algorithm, the 0/3h algorithm utilises a clinical scoring
system, most notably the GRACE (Global Registry of Acute Coronary Events) score
(Roffi, et al., 2016). The 0/3h algorithm has a rule-out criterion of 0h + 3h = <14ng/l.
Its use of ruling-out an AMI appears to be efficient and safe (Rubini Gimenez, et al.,
2015). The National Institute for Health and Care Excellence (NICE) conducted a
comparative study to compare troponin assays for the early rule-out of an AMI. They
observed that utilising the high-sensitivity troponin from presentation and at 3h was a
cost-effective method compared to the admission of patients for conventional troponin
testing (NICE, 2014). The (Chew, et al., 2016) study demonstrated the overall use of
further cardiac investigation such as an echocardiogram or a cardiac MRI, and other
management, stratified by elevated hs-cTnT concentration, did not significantly
increase.
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However, delays in ruling-out an AMI will interfere with the assessment of other
differential diagnosis and contribute to medical errors associated with crowding in the
clinical setting (Mueller, et al., 2016b).

2.3.4 Risk-stratification of Patients
In patients with suspected AMI, early decision-making is essential in order to initiate
the treatment therapy and management protocols with the possibility of further
diagnostic evaluation. Knowing the newer hs-cTnT assays can detect lower
concentrations of troponin in the blood, improvements in individual risk-stratification
are forthcoming (Westermann, Neumann, Sörensen, & Blankenberg, 2017).
Information gained from hs-cTnT can be a measure of determining the patients who
may need higher observation and monitoring or who could be discharged with an AMI
ruled-out. Accelerated diagnostic Protocols (ADP’s) are care protocols that permit the
diagnosis of ACS in a timely manner. They combine clinical data to stratify patients
with symptoms and/or signs of suspected myocardial ischaemia (Januzzi, et al., 2019).
Different types of ADP’s exist and are used by many hospitals globally, however the
European Society of Cardiology endorses the utilisation of the 0/1h ADP as an
alternative to the 0/3h hs-cTnT algorithm (Roffi, et al., 2016). This approach has ruledout 60% of patients for an AMI with 100% sensitivity, and analyses also demonstrate
this ADP maintains a high negative predictive value (NPV) for an AMI among the
elderly population (Boeddinghaus, et al., 2018; Twerenbold, et al., 2018).
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2.4 Implications of the Literature Review on the QIP
Evaluating the literature review, the importance of being clinically aware of the power
high-sensitive troponin contains is evident. It is vital that a greater understanding of
other cardiac, in particularly non-cardiac conditions, separate from a myocardial
ischaemia can elevate the troponin the levels. This leads us to have a greater
appreciation of the ability of medical teams to handle the non-cardiac conditions. The
advantages of obtaining this diagnostic tool are discussed and its influence on other
diagnostic procedures. The power of the high-sensitivity troponin test comes with great
responsibility of healthcare practitioners. Understanding the basic background of the
test will allow better utilisation and enforce better medical practice – all contributing to
better patient care

2.5 Summary
Chapter two outlined the themes reviewed and the search strategies used. The four
themes discussed were: Education, Transitioning, Misdiagnosis and Riskstratification. The literature highlights the need for a greater appreciation of the power
of the high-sensitive troponin test. The impact of medical practitioner awareness and
acknowledgment of other non-cardiac conditions that elevates troponin levels, will lead
to better patient care. The following chapter outlines a QIP that can be implemented
in a hospital in Ireland, using various quality improvement tools.
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Chapter 3

3.0 Methodology
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3.0 Methodology

3.1 Introduction
Improvement often requires a purposeful redesign of a process or processes, based
on knowledge of human factors and tools known to assist improvement (Varkey,
Reller, & Resar, 2007). Quality improvement is the combined efforts of healthcare
professionals, patients, researchers and educators, to make changes that will lead to
better patient outcomes, better patient care and improve professional development
(Batalden & Davidoff, 2007). This chapter will discuss and review the approaches to
QI, and further evaluate the components within QI used for this project plan. Following
this, the rationale for the model selected will also be discussed. The components of
the model and their application to this QIP will be reviewed. The conclusion of this
chapter with a summation of improving the education of the causes of positive highsensitive troponin concentrations in patients.

3.2 Approaches to Quality Improvement
There is a vast number of approaches to be considered when undertaking a QIP in
healthcare. An important element of the QIP is determining the area of potential
improvement, which will allow the use of an array of QI tools to measure the impact of
the probable improvement. It’s essential to recognise that although all improvement
requires change, not all change is an improvement. Lean Six Sigma is a powerful QI
tool in healthcare. It is a combination of two major components – Lean and Six Sigma.
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3.2.1 Lean
The primary focus of Lean is on reducing waste or eliminating waste, synchronising
flows and managing variability in process flows. A core element of this framework is
the distinction between value-adding and non-value adding activities – which is
determined by the patient. Value-added activities are those that contribute to the
patient needs. Nonvalue-adding activities are waste and includes time, transportation,
cost and overproduction (Van den Heuvel, et al., 2006).

3.2.2 Six Sigma
Six Sigma focuses on the target to improve. It concentrates on process variation and
continuous process improvement with minimal or no defects. It’s a problem-solving
method specifically designed to lead to significant improvement (Van den Heuvel, et
al., 2006). The key to a successful integration of Lean and Six Sigma is to regard Six
Sigma’s DMAIC framework.

3.2.3 DMAIC
Problems are addressed in five phases using the DMAIC structured framework within
the Lean Six Sigma: Define, Measure, Analyse, Improve, Control. Ultimately it aims to
improve patient outcomes while reducing waste. The define stage is identifying what
the patient needs and expectations are with the addition of creating a process flow
map. The Measure stage involves gathering data and with that data retrieved how can
it be measured. The Analyse stage encompasses the gaps identified in the current
process and establishing the root cause. Once the root cause is determined, the
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improve stage can be initiated. The Improve stage involves devising and implementing
QI initiatives to improve the current process. Leading to the final stage, Control. This
stage focuses on monitoring and maintaining the proposed change (Sokovic, et al.,
2010). The change, once implemented, should be communicated with every member
of staff that is affected.
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Figure 1: DMAIC Model
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Above is Figure 1, it is summary of the QI tools used in the quality improvement
project. Some of the tools are a stakeholder analysis, a process flow map and a
fishbone diagram.
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3.2.4 IHI Model for improvement and PDSA Cycle.
Another approach available to use in quality improvement is the Institute for
Healthcare Improvement (IHI) Model for Improvement framework. This strategy is
used by various organisations seeking to improve their standards and has been
proved to be successful (IHI, How to Improve). The IHI Model for Improvement asks
us three simple but key questions, which can be seen in Figure 2 below.
The Plan-Do-Study-Act (PDSA) cycle. PDSA cycles are an ideal quality improvement
tool that can be used to test an idea by temporarily trialling a change and assessing
its impact (Chambers, et al., 2019). PDSA is usually used for small to medium-scaled
quality improvement initiatives. Plan – involves identifying the objectives centred on
the patient that needs to be tested. Do – involves carrying out the proposed change.
Study – involves examining the results and before and after the change and review
what is learned. Act – involves planning the full implementation of the change and
monitoring the process or to revise back the cycle, should the results not meet
expectations.
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Figure 2: IHI Model for Improvement
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3.3 Rational for Model Selected
Taking into consideration an array of quality improvement tools available, the DMAIC
approach was chosen. It’s imperative to use a model that best suits an organisational
framework and still operate with a patient-centred focus. The addition of the three
questions imposed by The IHI model for Improvement, will also aid in improving and
sustaining the proposed change. The tool highlighted the factors contributing to the
increase in need of the cardiology service. In addition, the tool also opened the
gateway to discover measuring and analysing strategies. The approach allows a plan
to be devised in order to increase staff awareness. A summary of the QI tools used
are outlined above in Figure 1.
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3.4 DMAIC Model Overview

3.4.1 Define
The Define stage is the first focus of the DMAIC model tool. It highlights the area
needed for improvement, developing a problem statement, estimated supporters and
barriers. The project team was formed which includes the champion/sponsor, the
project team leader and some active project team members. The champion is a
Cardiology Consultant in a large North Dublin hospital, the project leader is a Physician
Associate student and the active project team members includes another Consultant
Cardiologist and a Cardiology Registrar which both team members are in the same
service as the project sponsor. The project team as a collective should also hold high
power in order to increase the likelihood that the quality improvement project will be
impactful and a success (Arafeh, et al., 2018).
The problem statement is: indiscriminate ordering leads to improper use of the highsensitivity cardiac troponin test and is potentially increasing cardiology workload due
to lack of medical team awareness of its implications. The goal statement, which
directly correlates with the problem statement is: to improve the utilisation and
awareness high-sensitivity cardiac troponin assay. The following subsections highlight
the tools used. The tools used were a stakeholder analysis, a driver diagram and a
process flow map. The tools listed helped to establish the root cause of the problem.
In this case, the root cause of the lack of awareness of the implications of
indiscriminate ordering of high-sensitivity cardiac troponin assay was determined.

3.4.1.1 Stakeholder Analysis
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The implication of conducting a stakeholder analysis is the benefits it entails. The
major benefit is that it brings to light the key stakeholders who’s interests, experience
and influence that could have a direct effect on the quality improvement project itself.
It is an effective tool to use so the team members and non-team members can be
categorised accordingly – based on their influence (power) and interest in having a
positive agenda to put forward the implementation of the QI (Arafeh, et al., 2018).
There are four categories: high power/high interest, high power/low interest, low
power/high interest, low power/low interest. The completed stakeholder analysis is
shown below in Figure 3.
The high power/high interest category holds the QIP sponsor, the Cardiology
Consultants,

the

Cardiology

Registrar,

the

Cardiology

ANP/Nurses,

the

Catheterisation laboratory and the Biochemistry laboratory. This category is deemed
to be the category to manage closely as their input and their constant guidance gave
me the confidence needed to steer the project in the right direction. The high
power/low interest category includes the non-cardiology medical and surgical teams.
This category essentially includes the medical practitioners who have the power to
place an order of the high-sensitivity cardiac troponin tests and not be affected by its
implications, hence low interest. The category low power/ high interest includes the
student, medical interns, angiogram nurses/technicians, patients and bed managers.
This category is deemed to be the category to keep informed of the processes
happening whilst throughout. There is a high interest in the improvement of care to the
patient but however we do lack power and influence to make a bold step forward.
Regular communication was needed to ensure their input and ideas were listened to
and taken on board. Although constant meetings were had with the project team, there
was a struggle to analyse who could be in the low power/ low interest category. We
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settled for the IT department as we concluded that they have no clinical importance or
will be affected by the focus of this project. However their importance may change as
the project continues and so the IT department will be still be monitored. With the
allocation of the team categories, the next step forward was to establish the various
factors involved in the indiscriminate ordering with the misinterpretation of the cardiac
troponin tests.
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Figure 3: Stakeholder analysis
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3.4.1.2 Driver Diagram
A driver diagram is one of the key tools needed to specifically target what exactly we
as a project are trying to improve. It is a visual representation of the relationship
between the aim of the quality improvement project and the main factors (primary
drivers) that influence the aim, with the addition of the secondary factors (secondary
drivers) that influence the primary drivers. The driver diagram aids to analyse a
question sought by the IHI model for Improvement – “what are we trying to
accomplish?”. It gives clear visual information that is presentable to the project team
in order to have a better understanding on what is to be focused on. Below is Figure
4 which illustrates the driver diagram with the favoured outcome in the beginning
followed by the primary and secondary drivers, all labelled.
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Figure 4: Driver Diagram
Secondary Drivers
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3.4.1.2.1 Methods for QI
The methods for QI are in response to the secondary drivers. They incorporate the
proposed ideas/intervention, holding the target to achieve the aim/objects of the QIP.
Below is Figure 5. It demonstrates the different types of interventions which include a
biochemistry decision-making tool, a clinical pathway to rule-in or rule-out a
myocardial infarction corroborated by the (Fourth Universal definition of Myocardial
Infarction, 2018).

Figure 5: Methods for QI

Regular Grand
Round
teaching
sessions

Biochemistry
decisionreminding
tool

Methods of
improvement

Poster
awareness

0/3 hr
rule-out
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3.4.1.3 Process Flow Map
It is imperative to have an understanding of the current process flow of a system in
order have a better grasp of the situation before improvement can be made (Haron &
Ramlan, 2015). Process maps are external representations of the system and become
tools for problem solving, reasoning, and decision-making about risks and
improvements (Colligan, Anderson, Potts, & Berman, 2010). Therefore, it can be
concluded that process mapping is a staple element to the QIP. A process flow map
was devised which illustrated the positive high-sensitivity cardiac levels pathway in
current use.
The process flow map starts with the cardiac troponin measurement being taken by
medical practitioners which is analysed by the biochemistry department and the
results are then reported. In chapter two; literature review, the elevated troponin is
divided between <14ng/l (minor elevation) and >14ng/l (marked elevation). The
pathway then leads to retesting which allows the medical team to have the delta
change (the rise or fall in troponin elevations). A rise of the delta change with the
addition of taking the signs and symptoms into consideration, leads to a cardiology
consultation/opinion. In other cases where the delta change is stable or there is a fall
in the delta change, medical teams are expected to be able to provide adequate care
for their patient or seek opinion from another medical specialty based on their
differential diagnosis.
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Figure 6: Process Flow Map
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Another process flow pathway is shown below in Figure 7. This illustrates the
importance of first clinically suspecting acute coronary ischaemia before the highsensitivity cardiac troponin testing. Cardiac troponin is organ-specific but not disease
specific and so the clinical has to be taken into consideration.

Figure 7: Process Flow Map
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3.4.2 Measure

3.4.2.1 Data collection
The next phase in the DMAIC is the Measure component. In this phase various
measurements are used to help quantify the problem targeted. There are four
Consultant Cardiologists in the North Dublin hospital. The sponsor of the QIP is one
of the Consultants in which I gathered data based off his list of patients. However, data
was also gathered of the cardiology service as a whole. The project team concluded
it would be in the best interest of the QIP to collect data based on further investigative
studies that patients who were already hospitalised (in-patients) may undergo, if they
had an elevated cardiac troponin level. The North Dublin hospital has been utilising
the standard cardiac troponin up until the introduction of the hs-cTnT assay. The
introduction date of the high-sensitivity cardiac troponin assay in the North Dublin
hospital was on the 10th of January 2019. The data of the troponins ordered includes
two months prior to the introduction date and two months post the introduction date.
The months are 10/11/2018 – 9/1/2019 as pre-introduction and 10/1/2019 – 11/03/19
as post-introduction.

The reasoning behind the method is that inpatients who have an elevation of cardiac
troponin levels, the troponins ordered post-introduction date will subsequently lead
inpatients to further investigations compared to the troponin pre-introduction date.
Therefore, with a cardiac troponin assay that is more sensitive and can detect
elevations of troponin in the absence of an acute cardiac injury, such as sepsis, there
will be an increase in the subsequent cardiac investigations. The information of the
investigations gathered were invasive and non-invasive. The non-invasive
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investigation was cardiac MRI’s. The invasive investigation was coronary angiograms.
The number of consults and the number of cardiac troponins tests were also gathered.
All metrics were gathered pre and post introduction of the high-sensitivity cardiac
troponin as mentioned above. Although there was verbal confirmation of increased
cardiology consults and investigative studies, it was necessary to have visual and
written information displaying the results.

Table 1: Date parameters

Pre-introduction

10/11/2018 – 09/01/2019

period of hscTnT
Post-introduction 10/01/2019 – 11/03/2019
period of hscTnT
Total number of

120 (60 + 60)

days (pre + post)
Total number of

86 (43 + 43)

working days
(pre + post)

Above is Table 1, which displays the dates that are examined and ensuring the
working days examine are equal.

46

Figure 8: Bar chart – Cardiac MRI’s
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Above is Figure 8, a bar chart that illustrates the number of Cardiac MRI’s procedures
conducted pre- and post-introduction of the high-sensitivity cardiac troponin test.
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Figure 9: Bar Chart – Consults
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Above is Figure 9, which displays is a bar chart illustrating the number of patient
consultations from all Consultant Cardiologist service pre- and post-introduction dates.
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Figure 10: Bar Chart – Consultant A patient consults
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Above is Figure 10, which displays a bar chart illustrating the number of patient
consultations from one of the Consultant Cardiologist patient service pre- and postintroduction dates.
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Figure 11: Bar chart – Consultant B patient consults
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Above is Figure 11, which displays is a bar chart demonstrating the number of patient
consultations from another Consultant Cardiologist patient service pre- and postintroduction dates.
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Figure 12: Bar chart - Coronary Angiograms
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Above is Figure 12, which displays is a bar chart portraying the number of coronary
angiogram procedures completed between the months August 2018 - September
2018 and April 2019 - May 2019.
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Table 2: Data of number of troponin tests ordered pre-introduction

Report date

08/04/2019

Start date

01/10/2018

End date

09/01/2019

Order Count

6,329

Table 2 displays the number of the cardiac troponin tests ordered pre-introduction.

Table 3: Data of number of troponin tests ordered post-introduction

Report Date

08/04/2019

Start date

10/1/2019

End Date

08/03/2019

Order Count

12,345

Above is Table 3, which displays the number of the high-sensitivity cardiac troponin
tests ordered post-introduction.
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3.4.3 Analyse
Phase three of the DMAIC model is the Analyse phase. This involves examining the
data retrieved in the Measure section. The aim of this phase is to establish the root
cause of the problem. Data analysis and a fishbone diagram was carried out. This
helped to discover the potential causes of the lack of awareness and inappropriate
utilisation of the high-sensitive troponin test.

3.4.3.1 Investigations
The number of cardiac MRI’s pre-introduction was 226. The number of cardiac MRI’s
post-introduction was 214. This demonstrates that between the pre- and postintroduction dates, the number of cardiac MRI’s did not increase. This result did not
meet expectations hypothesised by the project team as a result of indiscriminate
troponin testing.

The Cardiology consultations, lightly similar to the cardiac MRI’s, did remain relatively
equal if being examined as a whole service. However, when analysing each
Consultant patient consults, there are two Consultants (Consultant A + B) who
experienced an increase number of patient consults post-introduction of the highsensitive troponin, 18.5% and 4.1% respectively.

When analysing the coronary angiograms, we also observe an increase in the invasive
procedure. Here, there is a slight shift in the dates analysed. It was discussed and
agreed with the project team to not include December 2018 as it would not represent
a true number of coronary angiograms performed in a month. This is due to less staff
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being available in the Catheterisation lab meaning less angiograms than normal would
be performed. The dates Aug 2018 - Sep 2018 correlates with the April 2019 - May
2019 dates. There is an increase of 2% when compared pre- and post-introduction of
the high-sensitive troponin test.
As a data shows, there is evidence of increased testing and evidence of increased
subsequent investigations as a result of the high-sensitivity cardiac troponin test. This
warrants the need for improving which is the aim of this QIP. A plan has to be put in
place in order to utilise the high-sensitive troponin test in the most appropriate and
efficient way.

Figure 13: Fishbone Diagram

54

Multiple tools exist in order to identify the core problems in quality efforts. The fishbone
diagram or Ishikawa as it’s also known as, is a tool developed to illustrate the root
cause/s of a problem within the defined area. It is used when a team seeks to
understand the many potential causes contributing to the quality of care problem and
focus improvement efforts on these causes (Harel, et al., 2016).
Some factors can be identified that contribute to the increase of subsequent
investigations due to the introduction of the high-sensitive troponin test. The first factor
identified is patient specific factors. Here, as explained in detail in chapter two, there
exists an array of causes of elevates hs-cTnT. Most notably the patients’ comorbidities, for example sepsis and chronic kidney disease. This leads to the second
factor noted which is the medical staff. It is imperative for medical staff to have great
knowledge about hs-cTnT in order to distinguish the cardiac from non-cardiac
reasons, why patients may have elevated levels. Assessing these patients will require
a detailed history and exam before making clinical judgement to ordering troponin.
Second, there is the diagnostic factor. Currently, the medical teams in the North Dublin
hospital re-assess the troponin levels 4-6 hours after initial troponin test. As discussed
in chapter two, alternative protocols are proposed by the European Society of
Cardiology such as the 0/3hr diagnostic protocol. However, this goes beyond the
scopes and aim of this QIP but can be potentially looked into as part of a different QIP.
Lastly there is the environment factor. It is discovered there are not regular teaching
sessions or Grand Round presentations about troponin at all in the teaching hospital.
To add, most troponin ordering is completed on the wards at nurse stations, however
there is a lack of poster awareness around the nurse stations. It is evident from the
fishbone diagram the factors that contributes to the subsequent increase of
investigations. At this point in the QIP, its vital to devise a plan for improvement.
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3.4.4 Improve
The Improve phase is the fourth phase of the DMAIC model. This phase is about
determining the solution of the problem and creating a plan to implement it. This stage
requires a collaborative team effort to contemplate and brainstorm as many ideas as
possible to fix the core problem and finding ways to implement it. Drawing on the data
collected in the Measure and Analyse phase, we opted for a no-cost improvement plan
which would be within the power and scope of the team. Keeping in mind of the
question “What change can we make that will result in improvement?” By using the
PDSA model we can develop an implementation plan. After implementing the plan,
the collection of data by using the same metrics collected by the project team should
be performed. This will allow comparison and note any increase or decrease from the
baseline.
In the Analyse phase, the fishbone diagram portrayed a lack of teaching sessions,
grand round presentations and awareness posters. By focusing on these problems, it
will serve as a no-cost improvement initiative. Discussions was held with the team to
determine the changes required to achieve this goal.

The proposed improvements include:
-

Quarterly grand round presentation

-

Biochemistry reminder tool (meaning of values when viewing troponin results)

-

Presenting at intern teaching

-

Troponin awareness posters at nurse stations

-

Presenting at Lunch and Learn located in the hospital
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3.4.4.1 Implementation Plan
The PDSA model was used to create the implementation plan. Team discussions were
held to firstly confirm that a presentation on the high-sensitive troponin tests would be
the plan going forward. Secondly, to decide the level of detail to put into the slides and
to include relevant literature in the slides for individuals who want to read further.
Thirdly, to decide the rotation of the cardiology medical staff who would be available
to conduct the presentation. Lastly, to decide the most-suitable periods within the year
to present.
As a result, the slides were created by the Registrars. The slides are easy to read and
not content heavy in order to keep the audience’s attention. Relevant literature and
take-home points are also included. Presenting during the academic periods with
students available to also attend the presentation, was considered and deemed most
appropriate. To further increase the awareness and help establish what is an
‘appropriate’ usage of the test, the development of the informative notices at nurse
stations was also considered. This would contain a reminder to the clinician that they
must clinically suspect an MI from the history and examination of the patient plus the
addition of a sign/symptoms of myocardial ischaemia, new ischaemic ECG changes,
development of pathological Q waves, Imaging evidence. The notice will also include
the potential differential diagnosis when there is an elevation of the troponin test.
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3.4.5 Control
We now arrive to the Control. This is the fifth and last phase of the DMAIC QI tool
model. This involves devising methods to maintain and continue the implemented
plan. The results should be documented and communicated with the involved staff
and team members. It should also be communicated with the high power/ low interest
cohort and the low power/low interest cohort in an attempt to convert them to the high
power/high interest and low power/high interest cohorts respectively. Control will be
discussed further in the evaluation chapter.

3.5 Summary
The methodology chapter outlined the various approaches to QI. Some models of QI
were discussed such as Lean, Six Sigma and IHI. The rationale for opting to work
with the chosen models was explained. The tools utilised were a stakeholder
analysis, a driver diagram and a process flow map. The Measure section outlined the
data collected two months pre- and post 10/01/2019. The fishbone diagram outlined
the factors contributing to the concerns relating to the introduction of the highsensitive cardiac troponin test. The Improve section outlined the various methods to
increase awareness of the implications of the troponin test and to enforce its
appropriate usage. The next chapter, Evaluation, will discuss potential mode of
evaluating the project.
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Chapter 4

4.0 Evaluation
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4.1 Introduction
The following chapter discusses proposed methods of evaluating this QIP. An
overview of the QIP and its expected short- and long-term outcomes are described in
section 4.2. The aim of the Control phase of the DMAIC QIP are addressed. Section
4.3 outlines the proposed methods to review and monitor the project plan. This chapter
will then conclude with a dissemination plan outlined in 4.4, which leads to the
summation of the chapter in 4.5.

4.2. Overview of QIP and Expected Outcomes
The aim is to improve the utilisation and awareness of high-sensitivity cardiac troponin
test in the North Dublin Hospital. Developing this QIP, the DMAIC QI tool strategy
framework was used as a guide. At each phase of the framework, QI tools were utilised
and implemented to guide the initiative. In the Define phase, a stakeholder analysis, a
driver diagram and a process flow map was implemented. The Measure phase
consisted of bar charts and data analysis to examine the data. This illustrated the
increase in investigations such as coronary angiograms provided by the service. This
service saw a 2% increase in coronary angiograms. An increase patient consults,
18.5% and 4.1% of two different Consultants. Analysing the tables, we also observed
an increase of in the ordering of the troponin tests by almost double when compared.
The Analyse phase included a fishbone diagram to determine the root causes.
Improve phase consisted of strategies developed by the project to be implemented to
achieve the aim of the QIP. Improvement strategies consisted of quarterly troponin
presentations in grand rounds and intern teaching sessions. To add, the new
implementation of informative notices at nurse stations will serve as a reminder to
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clinicians ordering the troponin test. A Biochemistry reminder tool will serve as a
reminder to clinicians the necessity to have history and a detailed physical exam of
the patient plus the addition of a sign or symptom of myocardial ischaemia, clinically
or on an ECG. There’s also a plan to implement an informative notice of appropriate
times to order the high-sensitive troponin test, this aids in improving the utilisation
aspect. The expected outcomes of this QIP are divided into short and long-term
objectives.
The short-term objectives for the QIP includes increasing the awareness of the highsensitivity troponin. Another short-term objective is improving the utilisation of the
troponin tests. Furthermore, a decrease in the invasive procedures is also a target for
the QIP. Lastly, a decrease in the number of patient consults is an aim for the QIP.
The long-term objectives for the QIP consists of improving the clinical judgement and
medical practice of healthcare professionals. By achieving the short-term goal of
decreasing the number of invasive procedures, another long-term objective of the QIP,
is improving patient safety. This has the knock-on effect of improving patient care. The
intent of the QIP is essentially to overall improve patient-centred care.

4.3 Evaluation

4.3.1 Aim of Control Phase of DMAIC
The Control phase of DMAIC is the fifth and final phase of the QI tool. It relates to the
methods implemented to sustain the QIP long-term. It arises the need for measures
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to be put in place in order to monitor the project and ensure its preservation after the
QIP has been implemented.

4.3.2 Monitoring and Review
This chapter will discuss the methods of evaluating this QIP after its implementation
in the North Dublin Hospital. This QIP is an improvement that is easily translational
and smooth for the cardiology service to implement. It was vital for this QIP to become
that, as so it is not a burden or added work for the team, rather it will fit in perfectly
with the schedule of the team members. Measuring the outcomes for this QIP and
reviewing it will involve data collection. It is recommended data should be collected
over a period of one year after this QIP is in action. The data collected over this period
will permit the comparison of pre- and post-implementation of the project. The data to
collect will involve the same data observed and collected in chapter three. This
includes, the total of high-sensitive cardiac troponin ordered, the number of cardiac
MRI’s performed, the total number of coronary angiograms completed and the total
number of patient consultations performed by the cardiology service. The data
collected should be on a quarterly basis (every three months). The team should elect
team members to place the responsibility of collecting one data parameter each. In
this case, the number of the elected team members equates to four, which
corresponds to the number of investigations analysed. An audience satisfaction
survey should be conducted to ensure the audience are pleased with the presentation.
Depending on the audience at the time of presentation, it should specifically determine
whether the audience have a better realisation of the appropriate times to utilise the
high-sensitive troponin test and a better realisation of the different causes of elevated
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levels of high-sensitive troponin. When presenting to students, the survey should only
determine whether the students are aware of the various different causes, as they
don’t have the power to order the troponin for patients. Another measuring tool is a
questionnaire. This can be completed by the attendees at the grand rounds talk. The
questionnaire can also be completed by non-cardiology doctors on a non-cardiology
ward. The aim of the questionnaire should determine whether individuals are aware of
the informative notices placed around the nurse stations at the hospital and
understand what the information means.

4.3.3 Expected Results
It is expected from the implementation of this QI project, there will be an increase in
the awareness of the high-sensitive cardiac troponin. Fundamentally, this project
describes the power of the troponin and its implications should the troponin be
irresponsibly utilised. It is expected that this QIP will have an encouraging knock-on
effect and influence by decreasing the number of cardiology consults and other
investigative studies outlined in above and in the previous chapter. It is expected that
less patients will undergo invasive coronary angiograms. Transferring this outcome to
a finance perspective, we expect to observe no added costs to the hospital. Although,
as this QIP illustrated in chapter three, there was no increase in cardiac MRI’s
however, we are happy to allow that investigation to remain the same as it is noninvasive. As a result of a decreasing number of investigations, the project team
expects a drop in workload. This can be translated into providing more time for patientcentred tasks, be it on the wards or clinic.
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The benefits of utilising the high-sensitive troponin test has exceedingly greater
advantages than disadvantages. We have an expectation that this QIP will spark more
conversations about new ideas and alternative ways to harness its application in
everyday medicine. Potential ideas such as improved troponin myocardial infarction
(MI) rule-in/rule-out pathways or to monitor a patient’s prognosis of a non-AMI
condition. We are hopeful that the initiatives brought forward in this project will amplify
focus back towards the patient.

4.4 Dissemination Plan
The dissemination plan is an important aspect to this QIP as it outlines the series of
strategies in place to circulate this project. A two-pronged approach can be considered
– internally and externally. An internal approach includes firstly introducing the
stakeholders and making them aware of the final stages of QIP. A suitable time for
this is in the morning before/after handover or prior/after the MDT on the dedicated
day of the week where all key members of the cardiology service are present.
Internally disseminating the QIP then allows the stakeholders to leave out leaflets on
the dining tables at the staff cafeteria before twelve noon. To add, presentations in
medical and surgical grand rounds will enable the QIP to reach a wider audience. An
external approach to disseminate this QIP includes conferences. International
Conference for Healthcare and Medical Students (ICHAMS) is a presentation
conference situated in the Royal College of Surgeons which offers the opportunity for
this project to be shared amongst the new generation of healthcare practitioners.
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4.5 Summary
Chapter four outlined an overview of the QIP and measures put in place to ensure its
preservation post-implementation. This chapter emphasised the need to gather data
to allow a comparison. The short and long term aims of this project were discussed
and its expectations conveyed. Methods to disseminate this QIP were also brought
forward and highlighted. The following chapter is chapter five. In this chapter there’s
a final discussion and conclusion to conclude the quality improvement project.
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Chapter 5

5.0 Discussion & Conclusion
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5.1 Introduction
The final chapter we discuss the potential impact of this project in relation to the
organisation, its stakeholders and practice in section 5.2. The strengths, section 5.3,
and limitations, section 5.4, are also reviewed and critiqued. Furthermore, the
recommendations this QIP proposes are discussed in section 5.5. Following this, what
the writer learned about quality improvement will be outlined in section 5.6. The
chapter will end with a summary and a conclusion in section 5.7.

5.2 Project Impact

5.2.1 Stakeholders and Practice
Appropriately utilising the high-sensitive troponin test will result in less cardiology
consults and invasive procedures and ultimately reduce patient risks associated with
further testing. Furthermore, the improved awareness of troponin will play an important
role for clinicians, in highlighting other common causes for increased levels. It is
predicted that with the implementation of the initiative there will be less consults and
invasive procedures. This, in turn, frees time for the cardiology team to deal with more
pressing or complex cases, or allows them to provide a more in-depth uninterrupted
care to their patients. From a finance perspective, there is potential for saving cost for
the hospital as a result of the reduced invasive procedures. Although, this will have to
be proven with collected data in the future. An important factor in ensuring the success
of this QIP is the backing from all stakeholders listed in the stakeholder analysis.
Implementing the QIP will also prove beneficial for all medical teams. It is hoped that
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there will be an appreciation of the different causes of elevations of troponin. With
increased knowledge of its power and implications, better utilisation of the test will
naturally occur. Thus, there will be improvements in the everyday application and
practice of medicine.

5.3 Strengths of the Project
At the initial stages of this QIP, the support from the cardiology team enabled the
momentum of the project and the advice from the project team allowed the objectives
that were set out in chapter one to be completed. As a result, the collection of data
and other metrics were straightforward. The data collected will serve as a baseline.
This allows room for comparison and determination of improvements in months to
come, post-implementation. Effective communication and co-operation as a team
were excellent and subsequently, this allowed the QIP to be completed with
knowledge from a collective of experts. The project will incur no cost to the cardiology
team and hospital. The QIP relies on the collaborative team and not solely on one
team member to ensure its longevity. Understanding the idea of the topic of troponin
will no-doubt serve to be useful to medical professionals. It will aid in their training and
service to patients, to become the best medical practitioner they can be.

5.4 Limitations of the Project
A limitation of this QIP is the engagement between the stakeholders. The project
leader was not always present onsite. This led to some miscommunication and
difficulties when gathering data. One data metric that would had been useful to
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examine would be the direct referral from the emergency department with elevation of
high-sensitivity troponin. However, due to time constraints and busy nature of the ED,
it was decided to leave out that data metric. Nonetheless, all data metrics that were
necessary to collect and analysed were retrieved. Another limitation of the project was
establishing a method to determine the efficacy of the performed history and physical
exam on patients before ordering the troponin. Therefore, the team decided to not
delve deep into the matter but rather highlight its importance.

5.5 – Recommendations
The implementation of this QIP will best serve the cardiology team, the hospital and
the patient. The collection of data post-implementation will be useful to measure any
improvement. I observed an increase in consults of two cardiology consultants’
services in the hospital. In addition, I also observed an increase in coronary
angiograms performed in the catheterisation lab. The first recommendation is to
pursue a regular and recurring presentations of the high-sensitive troponin in the grand
round teachings and intern teachings. This will prove beneficial to improve on the
awareness and the utilisation of the troponin test.
Secondly, it is recommended that a biochemistry reminder tool should be
implemented. This will serve as a reminder tool to clinicians when examining the
results on the internal blood results records. Thirdly, it is recommended that
informative notices at nurse stations will also serve as a clinician reminder tool. This
will serve as a reminder before the ordering of the troponin assay to be sure to have
carried out a proper history and exam and clinically suspect an MI with the addition of
a sign or symptom. Lastly, it is recommended that a checklist should be drafted for
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medical professionals to at least consider other causes of elevations of high-sensitive
troponin, with sepsis and pulmonary embolism included.

5.6 Learning about Quality Improvement
Conducting this QIP has come with many benefits. Both personally and professionally.
Personally, the writer feels a sense of enlightenment by understanding the processes
and the workforce within an organisation. Having the ability to establish oneself to be
actively apart of a team and having the self-belief to make the best-informed decisions
at all times is vital. Communication is often an undermined ability. Displaying effective
communication is another task, especially when dealing with a team of experts who
all share ideas backed up with years of experience. Professionally, the writer has
grasped an appreciation of developing professional relationships to aid in either
getting objectives completed or retrieving updates on a matter of interest. The writer
has also grown to appreciate the time and effort it takes to push a quality improvement
idea forth in a healthcare setting. Reflecting back on the QI journey, the tools learned
and used such as DMAIC and IHI are not only tools for quality improvement, but in the
right setting it can be applied to any aspect of life that one wants to improve. The
insight gained from collecting and gathering data and reviewing literature has
improved the writers research and IT skills and more. In a matter of conducting another
quality improvement project, the writer has gained the confidence to do it without
hesitation. The writer has learned that in order to have a successful QIP, the patient
must be at the centre of it.
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5.7 Summary and Conclusion
The new high-sensitivity cardiac troponin assay is a wonder to the healthcare setting.
Its ability to detect elevated levels of troponin in low concentrations has led to improved
outcomes of patients presenting with ACS. Although, with great sensitivity comes
reduced specificity. Research has shown troponin to be elevated in many important
non-cardiac causes such as sepsis. The QIP has demonstrated the effects of
indiscriminate use of troponin. It potentially leads to over-testing of patients, prolonged
length of stay, increased patient anxiety increased health care costs and exposes
patients to risks due to inappropriate invasive investigations with antiplatelet and
anticoagulation. Clinicians should not be distracted by a positive troponin result and
over respond to small changes in values but consider alternative diagnoses for cardiac
injury. Awareness and education of the power of troponin will serve to improve the
utilisation of the test and ultimately, serve to improve patient care.
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