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Background
The last three decades have borne witness to the “reperfusion 
revolution” in patients with ST-elevation myocardial infarction 
(STEMI). Widespread acceptance of the concept proposed by 
Reimer and Jennings in 1979 that “time is muscle” has provided 
the impetus for the establishment of networks and systems of care 
to ensure the provision of rapid reperfusion therapy to as many 
patients as possible.

At the same time, epidemiological trends in high-income 
countries have seen a decline in the incidence of STEMI and 
a corresponding increase in the numbers of patients with non-ST 
elevation myocardial infarction (N-STEMI), which now accounts 
for two thirds or more of all patients presenting with acute coro-
nary syndrome (ACS). N-STEMI is characterised by patho-
physiological and prognostic heterogeneity. It has always been 
assumed to be more benign than STEMI, but the data do not nec-
essarily support this (Figure 1) and indeed up to 3% of N-STEMI 
patients develop cardiogenic shock1. Although it is recognised 
that an invasive approach is the recommended strategy for the 
majority of patients, achieving guideline-mandated timelines for 

angiography and revascularisation does not appear to be a strict 
goal in many units and understanding who needs earlier inter-
vention even less considered. In this respect, and when con-
trasted to the unified approaches to STEMI (simple diagnosis to 
time-mandated intervention), N-STEMI remains very much the 
“Cinderella” of ACS.

It is true that randomised clinical trials have helped to define 
the appropriate range of pharmacological approaches and have 
outlined revascularisation strategies in N-STEMI, leading to 
improved patient outcomes2. Despite this, longer-term clinical 
event rates following N-STEMI remain unacceptably high, with 
registry data showing evident equivalence to STEMI (Figure 1), 
while other reports suggest even worse outcomes compared with 
STEMI3.

In this study of “older” patients (median age 75 years) up to 
two years, the unadjusted cumulative incidence of all-cause mor-
tality (16.0% versus 19.8%; p<0.001) and the composite outcome 
(21.9% versus 27.9%; p<0.001) was lower for STEMI patients. 
Even after adjustment there was little difference in hard endpoint 
outcomes.
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Many interested in N-STEMI believe a number of key areas 
require addressing in order to improve clinical outcomes further. 
There have been opinions expressed that more urgent interven-
tion could be the key. Providing a “STEMI-like approach” to all 
N-STEMI patients is clearly logistically and economically impos-
sible for most countries, and also unnecessary since the prognostic 
natural history is variable. A better understanding of this natural 
history by ensuring optimal diagnostic certainty, using risk strati-
fication and, where needed, undertaking randomised trials to test 
interventional strategies in the contemporary era would help to tai-
lor management strategies.

In this opinion piece we discuss these aspects of N-STEMI, which 
we consider to be the “Cinderella” of the ACS spectrum – the term 
“Cinderella” is often used in English to describe something that is 
given less attention than it deserves. Dr Tom Kite, Research Fellow, 
highlights areas of existing clinical uncertainty around N-STEMI to 
obtain insights from two experienced clinician scientists, Professor 
Tony Gershlick and Professor Bernard Gersh.

1. DIAGNOSTIC DIFFICULTIES
Tom Kite: The recent publication of the fourth universal defi-

nition of myocardial infarction has placed emphasis on the sepa-
ration of the entities myocardial infarction (MI) and myocardial 
injury, in part due to the widespread implementation of high-sen-
sitivity troponin (hs-Tn) and its ability to detect more subtle injury 
to the myocardium4. The increase in sensitivity is good of course, 
as theoretically fewer cases will be missed. However, use and 
subsequent interpretation of hs-Tn, including application of the 
99th centile, continues to perplex clinicians. Given the sometimes 
ambiguous clinical presentation of N-STEMI, with perhaps a lack 
of discriminating electrocardiographic (ECG) changes as compared 
to STEMI, hs-Tn appears to fail to provide the robust diagnostic 
accuracy that physicians require to confirm type 1 MI and exclude 
type 2 MI. Professor Gersh, how should we approach this issue?

Bernard Gersh: The fundamental concern is that many clini-
cians use hs-Tn as the central tenet for confirming (or “ruling in”) 

NSTEMI. Algorithmic risk modelling has been shown to be of 
great value and highly sensitive in the diagnosis of MI, as recently 
demonstrated by a risk-assessment tool integrating hs-Tn I or T 
concentration at presentation, and its dynamic change during 
serial sampling, to estimate the probability of MI and 30-day out-
comes5. Yet, poor specificity associated with hs-Tn leads to poor 
predictive value. As such, hs-Tn has far greater value in “ruling 
out” myocardial injury (indeed a single undetectable troponin at 
>3 hours after onset of symptoms with a non-ischaemic electro-
cardiogram equates to a negative predictive value of >99.3%)6. 
However, this high diagnostic accuracy does not help to make 
a robust diagnosis of N-STEMI (“ruling in”). The High-STEACS 
trial confirmed that the introduction of high-sensitivity troponin, 
and use of the 99th centile as a diagnostic threshold, has resulted 
in the identification of greater numbers of patients with myocar-
dial injury or infarction, but has failed to lead to a reduction in 
subsequent events7.

Tony Gershlick: Yes, I agree. Too often in clinical practice 
N-STEMI is diagnosed on a high Trop. In the UK, data from the 
National Institute for Cardiovascular Outcomes Research (NICOR) 
confirm that 85% of patients presenting with so-called “N-STEMI” 
undergo angiography8, whilst other data suggest that only 50% of 
those undergoing angiography proceed to intervention2. The impli-
cation is that many patients are being diagnosed as N-STEMI on 
the basis of the hs-Tn, but the diagnostic yield of angiography in 
terms of significant coronary stenoses is low. Questions have been 
raised regarding the use of the 99th centile alone as a threshold 
for diagnosis, not least since the manufacturer-provided reference 
ranges are derived from healthy individuals and will differ widely 
from the acutely unwell patient population presenting to hospital. 
A recently published study of 20,000 consecutive patients attend-
ing hospital found that the “true” 99th centile was more than six 
times the manufacturer-derived value, casting further doubt on the 
application of arbitrary cut-offs9.

Bernard, what about changing the definition of type 2 MI, 
somehow emphasising that troponin reflects myocardial injury 
rather than infarction? We all see patients with non-specific car-
diovascular-like symptoms and raised troponin ending up in our 
cath labs. Certainly, the history and clinical context are critical. An 
elderly patient with a chest infection, atrial fibrillation, and funny 
chest pains should be considered carefully before going to the lab 
on the basis of their raised hs-Tn.

Bernard Gersh: Yes, we need to emphasise that the diagno-
sis of type 2 MI remains a clinical diagnosis based upon the his-
tory, ECG changes and a change in troponin levels compared to 
baseline. I do not think that the definition of type 2 MI needs to 
be changed, but what needs to be emphasised is that the defini-
tion refers to myocardial injury as opposed to infarction, and that 
there are multiple causes of myocardial injury. Persistently ele-
vated troponin levels are not a false positive but should always 
prompt a search for other causes, not least when obstructive coro-
nary disease is excluded, since they indicate a potentially adverse 
prognosis.
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Figure 1. Mortality following ACS. Data extracted from the 
SWEDEHEART registry (courtesy of Professor Stefan James, with 
his permission).
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2. RISK STRATIFICATION
Tom Kite: A question for you both. We know that utilisation 

of risk scores to predict future clinical events is recommended in 
international guidelines, although there are few if any randomised 
trials that provide supporting data10,11. That said, one study has 
demonstrated that risk assessment based on clinical intuition is 
heterogeneous, and potentially associated with suboptimal provi-
sion of care as compared to objective assessment12. The Global 
Registry of Acute Coronary Events (GRACE) score has been used 
in >300 publications, is a well-validated risk stratification crite-
rion, and has been shown to provide the most robust prediction of 
long-term outcomes despite its underuse in routine clinical prac-
tice13. So, should we risk stratify all N-STEMI? Just how valid or 
robust is risk stratification taking account of the fact that so few 
centres routinely perform this in everyday practice?

Tony Gershlick: Yes, it is a great question. It seems intuitive to see 
how “at risk” your patient is, but it is not common practice despite 
being given a high (IB) recommendation in the ESC Guidelines. 
The level of evidence B is explained by the lack of randomised tri-
als. I guess the fact that risk stratification criteria are not systemati-
cally used in clinical practice may be due to clinicians’ perceptions 
that they are difficult to apply or that you need data at the time of 
admission that are not available – also wrong. Maybe clinicians just 
don’t think it is important enough to do, not worth spending time 
on, or are just not trained to do it as part of their initial assessment. 
The updated GRACE 2.0 or “mini-GRACE” score may help: it has 
superior discrimination, is easier to use than the original GRACE 
score, and is accessible on mobile platforms via an app, making it 
suitable as an easy way of determining the quantitated risk at the 
bedside using simple clinical parameters14. A GRACE 2.0 score of 
>118 suggests higher risk, with a six-month mortality of >6% – 
easy. Indeed, recent prospective observational data have suggested 
that optimal use of guideline-mandated treatment for N-STEMI is 
associated with greater survival gains, but higher-risk patients as 
defined by their GRACE score, surprisingly, receive optimal treat-
ment less frequently15. However, when guideline-mandated treat-
ment was appropriately given, there was a significant association 
with longer-term survival15. Given that the widespread use of inva-
sive coronary strategies has provided the greatest effect on observed 
reduction in mortality in N-STEMI over recent years2, I think that 
risk stratification scores should be used routinely to assist in decid-
ing who is at highest risk and guide the optimal therapy and even 
timing of catheter laboratory intervention. Bernard, any thoughts?

Bernard Gersh: Yes, I agree. I also think that using risk scores 
can be very helpful in trial design by enriching the patient popu-
lation and ultimately keeping the sample size within reasonable 
limits. Furthermore, we should make it really easy for those work-
ing in acute admission units to access the calculators and com-
plete risk scoring at point of entry into the system, and that use of 
such paradigms to determine risk should be considered part of the 
standard routine assessment of all ACS patients. The electronic 
medical record may be helpful in increasing the use of risk scores 
without being overly time-consuming.

3. OPTIMAL TIMING OF ANGIOGRAPHY
Tom Kite: So, another area of current contention and inter-

est is centred on how we should act on the results of risk dis-
crimination. Who should we take to the cath lab and when? Most 
know that current European and American guidelines advise an 
invasive strategy within 72 hours of admission for intermediate-
risk N-STEMI, and within 24 hours of admission in high-risk 
cases (as defined by change in troponin, dynamic ECG changes, 
GRACE >140)10,11. However, these are proving difficult targets to 
achieve, as evidenced by recent UK data demonstrating that only 
56% of patients underwent angiography within the recommended 
72-hour time frame8. Maybe it is about focus and trying to ascer-
tain whether we can identify intermediate- or higher-risk patients 
who may need more urgent invasive investigation with a view to 
intervention? Can you provide insights into the current evidence 
base that informs guideline recommendations of timing of angio-
graphy in N-STEMI?

Tony Gershlick: Data published to date have so far failed to 
demonstrate any difference in hard clinical endpoints between an 
earlier invasive strategy versus a deferred strategy in all-comer 
N-STEMI patients (although the definitions of “early” angio-
graphy, inclusion criteria, and endpoints in these historic ran-
domised trials are highly variable). Importantly, this strategy was 
deemed safe with a lower risk of recurrent ischaemia16. However, 
in a 1,000-patient substudy of the TIMACS trial it was shown that 
in higher-risk patients (as defined by a GRACE score >140) an 
“early” invasive strategy (median = 14 hours) significantly reduced 
the risk of the composite endpoint of death, MI and stroke at six 
months by 35.0% (HR 0.65, 95% CI: 0.48-0.89, p=0.006)17. More 
recently, the VERDICT trialists analysed outcomes in a pre-speci-
fied subgroup with GRACE score >140, and again there appeared 
to be significant benefit with earlier intervention (median time of 
randomisation to angiography = 4.7 hours) – composite of death, 
MI, admission for heart failure, and admission for refractory 
ischaemia at 4.3-year follow-up for early intervention (HR 0.81, 
95% CI: 0.67-1.01, p=0.023)18 (Figure 2).

Bernard Gersh: We need to state that both these a priori 
defined substudies, despite demonstrating benefit for their 
respective composite outcomes, were underpowered for individ-
ual hard clinical endpoints and, importantly, the primary outcome 
of both trials in the overall population was neutral. Pre-specified 
subgroup analyses are prone to confounding, thus confirma-
tory evidence in the form of a prospective, appropriately pow-
ered randomised trial in a higher-risk N-STEMI population is 
required. Some centres are developing acute N-STEMI pathways 
based on these subgroup data, but these could easily have the 
potential to impact adversely on established STEMI pathways, 
with nether sufficient scientific evidence of efficacy nor cost-
effectiveness currently being available. Surely we should have 
more robust data before we rush perceived higher-risk N-STEMI 
patients to the cath lab in a STEMI-like manner, with all the 
potential impact this could have on staff working/burn-out, logis-
tics, and service delivery?
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4. NSTEMI PATHWAYS
Tom Kite: Following on from that point, what views do you have 

on designing N-STEMI pathways similar to the STEMI pathways 
that have proven so effective? Maybe we should have “ACS system” 
pathways? I am told by senior clinicians that previously patients 
with N-STEMI could wait days, perhaps even weeks, before receiv-
ing their diagnostic intervention. We recognise from UK audit data 
that inter-hospital transfer adds a full 24 hours to patients arriving 
in the cath lab19. Is this acceptable, pragmatic, or just how it is?

Bernard Gersh: Good practice I think involves accurate diagno-
sis, robust risk stratification, and appropriate timing of angiography. 
Therefore, these must be issues to consider in the contemporary 
management of N-STEMI. If this requires higher-risk patients 
being part of rapid investigation ACS pathways, then so be it. 
Such considerations provide further justification for a definitive 
randomised trial to identify accurately those specific patients who 
are most likely to benefit from expedited intervention.

Tom Kite: Yes, of course, but, taking account of the variable 
presentation of the syndrome, how do we best pull these things 
together to improve current N-STEMI care and patient pathways? 
At EuroPCR 2019, sessions discussing the implementation of 
“rapid” pathways for high-risk N-STEMI were held, with speakers 
promoting these as “evidence-based” to improve patient outcomes, 
despite the lack of a prospective randomised trial. Is this right?

Tony Gershlick: I think that I would mention again that tro-
ponin-determined N-STEMI is part of a risk stratification schema, 
but not the entire picture. Again, risk scores may help. Moreover, 
as I stated earlier, while subgroup analyses as per TIMACS and 
VERDICT are better than no data, they do have their weaknesses. 
Whether they are sufficient to base strategic pathway development 
on is a moot point, albeit, in my view, it is the right direction of 
travel. Four considerations must be taken into account with regard 
to N-STEMI care: ease of robust diagnosis, risk-scored case selec-
tion, adherence to clinical guidelines, and the need for revised and 

improved networks to meet increasing demand. We also need to 
understand that clinical guidelines reflect a consensus and under-
stand the limitations of the available evidence and lack of a ran-
domised trial in the current era.

The poor discriminatory value of hs-Tn for identifying 
N-STEMI, and issues with “troponitis” must be addressed, with 
continued emphasis on identification of novel biomarkers (per-
haps as part of a biomarker panel in addition to hs-Tn), to increase 
specificity and predict better those patients who require PCI. 
Once we have selected the right patients then it must be proven 
that acting on them more expeditiously is critical. Bernard and 
I agree that such developments would facilitate compliance with 
guideline-mandated timing and help to ensure that the correct 
patients receive the appropriate treatment, and at the optimal time. 
However, diagnosis issues aside, “rapid” pathways for so-called 
higher-risk patients do require serious consideration, given the 
suggestion of benefit described in the evidence, albeit as you say 
in substudy data. I do think that without more robust data there lie 
significant challenges with managing resources, flexible working 
patterns, and cost efficacy – all require careful attention. A restruc-
ture of pathways similar to the STEMI revolution of 20 years 
ago is a worthy aspiration of course but only for those who can 
robustly be shown to benefit.

Tom Kite: So, what can we conclude?
All: If we are to draw any conclusions from this discussion, it 

would be our view that the undoubted success of STEMI path-
ways and networks has not yet been translated into the N-STEMI 
arena, and maybe we should focus our efforts on better man-
agement of this “Cinderella” of ACS. Given that N-STEMI 
comprises the majority of patients with ACS, and may carry an 
adverse prognosis in some, then establishment of contemporary 
N-STEMI pathways is likely to be of value. However, while 
decisions on diagnosis and early invasive management can now 
be made much earlier with modern biomarker detection, we must 

TIMACS (Overall) 3,031 0.85 [0.68, 1.06]

GRACE ≥140 961 0.65 [0.48, 0.88]

GRACE <140 2,070 1.14 [0.82, 1.58]

VERDICT (Overall) 2,147 0.92 [0.78, 1.08]

GRACE ≥140 1,025 0.81 [0.67, 1.00]

GRACE <140 1,122 1.21 [0.92, 1.60]

Combined TIMACS/VERDICT 5,178 0.89 [0.78, 1.02]

GRACE ≥140 1,986 0.76 [0.64, 0.90]

GRACE <140 3,192 1.18 [0.96, 1.46]

Number of patients HR [95% CI]
 Early Late

Hazard ratio (log scale)
0.3 0.6 1 1.7

Figure 2. Subgroup analysis of high-risk patients (GRACE score >140) in TIMACS, VERDICT, and combined trial data for the respective 
primary outcomes.
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ensure that appropriate patients are selected for any strategy 
that involves early STEMI-like transfer and timely intervention. 
Further randomised trials may help to support the value of early 
risk stratification and confirm the perceived benefit of very early 
intervention in higher-risk patients. Robust cost-efficacy analyses 
and careful consideration must be given before we can support 
the current trend of revising and restructuring ACS pathways.

Conflict of interest statement
The authors have no conflicts of interest to declare.

References
1. Jacobs AK, French JK, Col J, Sleeper LA, Slater JN, Carnendran L, Boland J, 
Jiang X, LeJemtel T, Hochman JS. Cardiogenic shock with non-ST-segment 
elevation myocardial infarction: a report from the SHOCK Trial Registry. 
SHould we emergently revascularize Occluded coronaries for Cardiogenic 
shocK? J Am Coll Cardiol. 2000;36:1091-6.

2. Hall M, Dondo TB, Yan AT, Goodman SG, Bueno H, Chew DP, Brieger D, 
Timmis A, Batin PD, Deanfield JE, Hemingway H, Fox KA, Gale CP. 
Association of Clinical Factors and Therapeutic Strategies With Improvements 
in Survival Following Non-ST-Elevation Myocardial Infarction, 2003-
2013. JAMA. 2016;316:1073-82.

3. Vora AN, Wang TY, Hellkamp AS, Thomas L, Henry TD, Goyal A, Roe MT. 
Differences in Short- and Long-Term Outcomes Among Older Patients With 
ST-Elevation Versus Non-ST-Elevation Myocardial Infarction With 
Angiographically Proven Coronary Artery Disease. Circ Cardiovasc Qual 
Outcomes. 2016;9:513-22.

4. Thygesen K, Alpert JS, Jaffe AS, Chaitman BR, Bax JJ, Morrow DA, 
White HD; ESC Scientific Document Group. Fourth universal definition of 
myocardial infarction (2018). Eur Heart J. 2019;40:237-69.

5. Neumann JT, Twerenbold R, Ojeda F, Sorensen NA, Chapman AR, 
Shah ASV, Anand A, Boeddinghaus J, Nestelberger T, Badertscher P, 
Mokhtari A, Pickering JW, Troughton RW, Greenslade J, Parsonage W, 
Mueller-Hennessen M, Gori T, Jernberg T, Morris N, Liebetrau C, Hamm C, 
Katus HA, Münzel T, Landmesser U, Salomaa V, Iacoviello L, Ferrario MM, 
Giampaoli S, Kee F, Thorand B, Peters A, Borchini R, Jørgensen T, Söderberg S, 
Sans S, Tunstall-Pedoe H, Kuulasmaa K, Renné T, Lackner KJ, Worster A, 
Body R, Ekelund U, Kavsak PA, Keller T, Lindahl B, Wild P, Giannitsis E, 
Than M, Cullen LA, Mills NL, Mueller C, Zeller T, Westermann D, 
Blankenberg S. Application of High-Sensitivity Troponin in Suspected 
Myocardial Infarction. N Engl J Med. 2019;380:2529-40.

6. Pickering JW, Than MP, Cullen L, Aldous S, Ter Avest E, Body R, 
Carlton EW, Collinson P, Dupuy AM, Ekelund U, Eggers KM, Florkowski CM, 
Freund Y, George P, Goodacre S, Greenslade JH, Jaffe AS, Lord SJ, Mokhtari A, 
Mueller C, Munro A, Mustapha S, Parsonage W, Peacock WF, Pemberton C, 
Richards AM, Sanchis J, Staub LP, Troughton R, Twerenbold R, Wildi K, 
Young J. Rapid Rule-out of Acute Myocardial Infarction With a Single High-
Sensitivity Cardiac Troponin T Measurement Below the Limit of Detection: 
A Collaborative Meta-analysis. Ann Intern Med. 2017;166:715-24.

7. Shah ASV, Anand A, Strachan FE, Ferry AV, Lee KK, Chapman AR, 
Sandeman D, Stables CL, Adamson PD, Andrews JPM, Anwar MS, Hung J, 
Moss AJ, O’Brien R, Berry C, Findlay I, Walker S, Cruickshank A, Reid A, 
Gray A, Collinson PO, Apple FS, McAllister DA, Maguire D, Fox KAA, 
Newby DE, Tuck C, Harkess R, Parker RA, Keerie C, Weir CJ, Mills NL; 
High-STEACS Investigators. High-sensitivity troponin in the evaluation of 
patients with suspected acute coronary syndrome: a stepped-wedge, cluster-
randomised controlled trial. Lancet. 2018;392:919-28.

8. Myocardial Ischaemia National Audit Project: 2016/2017 Summary Report. 
National Cardiac Audit Programme; 2018. Available at: https://www.nicor.org.
uk/wp-content/uploads/2018/11/MINAP-Summary-Report-2016-17.pdf

9. Mariathas M, Allan R, Ramamoorthy S, Olechowski B, Hinton J, Azor M, 
Nicholas Z, Calver A, Corbett S, Mahmoudi M, Rawlins J, Simpson I, 
Wilkinson J, Kwok CS, Cook P, Mamas MA, Curzen N. True 99th centile of 
high sensitivity cardiac troponin for hospital patients: prospective, observa-
tional cohort study. BMJ. 2019;364:I729.

10. Roffi M, Patrono C, Collet JP, Mueller C, Valgimigli M, Andreotti F, 
Bax JJ, Borger MA, Brotons C, Chew DP, Gencer B, Hasenfuss G, Kjeldsen K, 
Lancellotti P, Landmesser U, Mehilli J, Mukherjee D, Storey RF, Windecker S; 
ESC Scientific Document Group. 2015 ESC Guidelines for the management of 
acute coronary syndromes in patients presenting without persistent ST-segment 
elevation: Task Force for the Management of Acute Coronary Syndromes in 
Patients Presenting without Persistent ST-Segment Elevation of the European 
Society of Cardiology (ESC). Eur Heart J. 2016;37:267-315.

11. Amsterdam EA, Wenger NK, Brindis RG, Casey DE Jr, Ganiats TG, 
Holmes DR Jr, Jaffe AS, Jneid H, Kelly RF, Kontos MC, Levine GN, 
Liebson PR, Mukherjee D, Peterson ED, Sabatine MS, Smalling RW, 
Zieman SJ. 2014 AHA/ACC Guideline for the Management of Patients with 
Non-ST-Elevation Acute Coronary Syndromes: a report of the American 
College of Cardiology/American Heart Association Task Force on Practice 
Guidelines. J Am Coll Cardiol. 2014;64:e139-228.

12. Chew DP, Junbo G, Parsonage W, Kerkar P, Sulimov VA, Horsfall M, 
Mattchoss S; Perceived Risk of Ischemic and Bleeding Events in Acute 
Coronary Syndrome Patients (PREDICT) Study Investigators. Perceived risk 
of ischemic and bleeding events in acute coronary syndromes. Circ Cardiovasc 
Qual Outcomes. 2013;6:299-308.

13. Eagle KA, Lim MJ, Dabbous OH, Pieper KS, Goldberg RJ, Van de Werf F, 
Goodman SG, Granger CB, Steg PG, Gore JM, Budaj A, Avezum A, 
Flather MD, Fox KA; GRACE Investigators. A validated prediction model for 
all forms of acute coronary syndrome: estimating the risk of 6-month postdis-
charge death in an international registry. JAMA. 2004;291:2727-33.

14. Fox KA, Fitzgerald G, Puymirat E, Huang W, Carruthers K, Simon T, 
Coste P, Monsegu J, Gabriel Steg P, Danchin N, Anderson F. Should patients 
with acute coronary disease be stratified for management according to their 
risk? Derivation, external validation and outcomes using the updated GRACE 
risk score. BMJ Open. 2014;4:e004425.

15. Hall M, Bebb OJ, Dondo TB, Yan AT, Goodman SG, Bueno H, Chew DP, 
Brieger D, Batin PD, Farkouh ME, Hemingway H, Timmis A, Fox KAA, 
Gale CP. Guideline-indicated treatments and diagnostics, GRACE risk score, 
and survival for non-ST elevation myocardial infarction. Eur Heart J. 
2018;39:3798-806.

16. Jobs A, Mehta SR, Montalescot G, Vicaut E, Van’t Hof AWJ, Badings EA, 
Neumann FJ, Kastrati A, Sciahbasi A, Reuter PG, Lapostolle F, Milosevic A, 
Stankovic G, Milasinovic D, Vonthein R, Desch S, Thiele H. Optimal timing of 
an invasive strategy in patients with non-ST-elevation acute coronary syn-
drome: a meta-analysis of randomised trials. Lancet. 2017;390:737-46.

17. Mehta SR, Granger CB, Boden WE, Steg PG, Bassand JP, Faxon DP, 
Afzal R, Chrolavicius S, Jolly SS, Widimsky P, Avezum A, Rupprecht HJ, 
Zhu J, Col J, Natarajan MK, Horsman C, Fox KA, Yusuf S; TIMACS 
Investigators. Early versus delayed invasive intervention in acute coronary 
syndromes. N Engl J Med. 2009;360:2165-75.

18. Kofoed KF, Kelbæk H, Hansen PR, Torp-Pedersen C, Høfsten D, 
Kløvgaard L, Holmvang L, Helqvist S, Jørgensen E, Galatius S, Pedersen F, 
Bang L, Saunamaki K, Clemmensen P, Linde JJ, Heitmann M, Wendelboe 
Nielsen O, Raymond IE, Kristiansen OP, Svendsen IH, Bech J, Dominguez 
Vall-Lamora MH, Kragelund C, Hansen TF, Dahlgaard Hove J, Jørgensen T, 
Fornitz GG, Steffensen R, Jurlander B, Abdulla J, Lyngbæk S, Elming H, 
Therkelsen SK, Abildgaard U, Jensen JS, Gislason G, Køber LV1, Engstrøm T. 
Early Versus Standard Care Invasive Examination and Treatment of Patients 
With Non-ST-Segment Elevation Acute Coronary Syndrome. Circulation. 
2018;138:2741-50.

19. Ludman P. British Cardiovascular Intervention Society database: insights 
into interventional cardiology in the United Kingdom. Heart. 2019;105:1289.




