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Abstract

Background: Historically the elderly have been under-represented in non-ST-elevation myocardial infarc-
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« ACS/NSTE-ACS tion (NSTEMI) management trials.

e elderly (>75)
e NSTEMI

Aims: The aim of this trial was to demonstrate that an intervention-guided strategy is superior to optimal
medical therapy (OMT) alone for treating NSTEMI in elderly individuals.

Methods: Patients (>80 years, chest pain, ischaemic ECG, and elevated troponin) were randomised 1:1
to an intervention-guided strategy plus OMT versus OMT alone. The primary endpoint was a composite
of all-cause mortality and non-fatal myocardial reinfarction at 1 year. Ethics approval was obtained by the
institutional review board of every recruiting centre.

Results: From May 2014 to September 2018, 251 patients (n=125 invasive vs n=126 conservative) were
enrolled. Almost 50% of participants were female. The trial was terminated prematurely due to slow recruit-
ment. A Kaplan-Meier estimate of event-free survival revealed no difference in the primary endpoint at 1
year (invasive 18.5% [23/124] vs conservative 22.2% [28/126]; p=0.39). No significant difference persisted
after Cox proportional hazards regression analysis (hazard ratio 0.79, 95% confidence interval 0.45-1.35;
p=0.39). There was greater freedom from angina at 3 months (p<0.001) after early intervention but this
was similar at 1 year. Both non-fatal reinfarction (invasive 9.7% [12/124] vs conservative 14.3% [18/126];
p=0.22) and unplanned revascularisation (invasive 1.6% [2/124] vs conservative 6.4% [8/126]; p=0.10)
occurred more frequently in the OMT alone cohort.

Conclusions: An intervention-guided strategy was not superior to OMT alone to treat very elderly
NSTEMI patients. The trial was underpowered to demonstrate this definitively. Early intervention resulted

in fewer cases of reinfarction and unplanned revascularisation but did not improve survival.
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Abbreviations

CABG coronary artery bypass graft

CAD coronary artery disease

DSMC data and safety monitoring committee

ECG electrocardiogram

GRACE Global Registry of Acute Coronary Events
Mi myocardial infarction

NSTE-ACS non-ST-elevation acute coronary syndrome

NSTEMI non-ST-elevation myocardial infarction
oMT optimal medical therapy

PCI percutaneous coronary intervention

SD standard deviation

ULN upper limit of normal

Introduction
The very elderly (>80 years old) are typically under-represented
in randomised trials of non-ST-elevation myocardial infarc-
tion (NSTEMI) management. Indeed, a systematic review of
1,067,520 patients from 460 acute coronary syndrome (ACS) tri-
als conducted between 2001 and 2018 found the mean (standard
deviation [SD]) age of enrolled individuals to be just 62.9 (10.7)
years overall'. Furthermore, the evidence base used to support
contemporary practice guidelines in the elderly comprises mainly
observational data*® and meta-analyses”!?. Randomised controlled
trial data are scant - heterogeneous in relation to what age stratum
is designated elderly and beset by small sample populations!'!-2,
Indeed, at the time of recruitment to the RINCAL trial, only the
Italian Elderly ACS trial specifically investigating an optimal strat-
egy for NSTEMI in the elderly (=75 years) had been published.
Yet, despite the paucity of definitive data, European guidelines
published in 2016 maintained their support for an early interven-
tion-guided strategy for elderly individuals'®. There remains, how-
ever, a widespread reluctance to offer revascularisation to elderly
patients based on frailty, reduced life expectancy, impaired cog-
nition leading to a presumed attrition in pharmacotherapy com-
pliance, polypharmacy, and a greater susceptibility to drug- and
procedure-related complications such as renal failure and bleeding?.
We therefore performed a randomised trial of adequate statistical
power and follow-up to prove the hypothesis that an intervention-
guided strategy is superior to an initially conservative manage-
ment approach in very elderly NSTEMI patients with respect to
a combined endpoint of all-cause mortality or repeat non-fatal
myocardial reinfarction at one year. Our aim was to ensure that
this cohort should receive evidence-based care irrespective of age.
Editorial, see page 20

Methods

TRIAL DESIGN

The Revascularisation or medlIcal therapy iN elderly patients with
aCute anginAL syndromes (RINCAL) trial was a pragmatic inves-
tigator-initiated multicentre open-label randomised controlled trial
of an intervention-guided strategy supplemented with optimal medi-
cal therapy (OMT) versus OMT alone in NSTEMI patients aged

>80 years. An NSTEMI was defined as an acute hospital admis-
sion characterised by chest pain associated with typical ischaemic
changes on electrocardiogram (ECG) and a significant rise in car-
diac troponin (T or I) relative to the specific parameters of the assay
used. Eligibility was predicated on the enrolling cardiologist con-
firming that the patient was suitable both for an intervention-guided
or for an initially conservative strategy. Exclusion criteria included
acute ST-elevation myocardial infarction (MI), cardiogenic shock,
platelet count <50 x 10%/mm?, life expectancy <1 year, allergies to
antiplatelet therapy, major gastrointestinal haemorrhage within the
preceding three months or any previous intracranial haemorrhage.
The full trial protocol is shown in Supplementary Appendix 1.

Eligible patients were treated according to the established insti-
tutional care pathway, inclusive of loading doses of aspirin and
a P2Y , inhibitor (if antiplatelet naive) and a therapeutic dose of
low molecular weight heparin or factor Xa inhibitor. Patients were
approached at this point and gave informed consent if they were
agreeable to trial participation. Randomisation was then performed
1:1 via a web-based system (https://www.e-dendrite.com).

The trial was approved by the National Research Ethics Service
Committee South East Coast: Brighton and Sussex and the institu-
tional review boards of each participating interventional centre. The
trial was performed according to the Declaration of Helsinki and Good
Clinical Practice with an unrestricted educational grant from Medtronic
(Dublin, Ireland). The funder had no role in study design, data analysis
or drafting of the manuscript. The trial was prospectively registered at
ClinicalTrials.gov (https://clinicaltrials.gov/ct2/show/NCT02086019)

PROCEDURES

For individuals randomised to an invasive strategy, coronary angio-
graphy was conducted with physiological determination of interme-
diate lesions by fractional flow reserve or instantaneous wave-free
ratio at the operator’s discretion. Significant coronary lesions were
treated with ad hoc percutaneous coronary intervention (PCI),
coronary artery bypass graft (CABG) surgery or referred directly
for further discussion by a Heart Team. Use of second-generation
drug-eluting stents for PCI and arterial conduits for CABG sur-
gery was strongly recommended. Coronary anatomy not requiring
or amenable to intervention was subsequently managed with OMT.
Troponin was measured on admission (in all patients), immediately
prior to invasive testing and again 16-22 hours following revascu-
larisation, or as near to discharge if sooner.

OMT alone patients were permitted to have diagnostic angio-
graphy if there was ongoing chest pain with or without dynamic
ECG changes and/or further rise in troponin levels.

At discharge, all patients were to be prescribed dual antiplate-
let therapy for at least six months. Aspirin was mandatory (unless
contraindicated) with the choice of P2Y , agent left to operator
discretion. Rate control medication (beta-blockers, calcium chan-
nel blockers, or ivabradine), an angiotensin-converting enzyme
inhibitor (or equivalent), high dose statins, and coronary vasodila-
tor drugs (as required) were encouraged. Proton pump inhibitors
were mandated for a prior history of indigestion or gastrointestinal



bleed. Follow-up at 3, 6, and 12 months recorded well-being, drug

compliance and adverse clinical events.

ENDPOINTS

The primary composite endpoint was all-cause mortality and
non-fatal myocardial reinfarction at one year post randomisation.
Reinfarction was defined as a new episode of cardiac chest pain
associated with a rise in troponin exceeding the 99th percentile
of a normal population (i.e., upper limit of normal [ULN] for
the assay used). Given that the trial inclusion criteria stipulated
a significantly raised troponin on admission, periprocedural MI
was defined as a rise in troponin >20% of the baseline value when
it was above the 99th percentile ULN, but stable or falling, as per
the third universal definition of MI'.

Major secondary endpoints were time to death or non-fatal rein-
farction, unplanned revascularisation, permanent stroke (i.e., new
neurological deficit with duration >24 hours confirmed by a neu-
rologist and appropriate neuro-imaging), major bleeding (Bleeding
Academic Research Consortium type 3B or above) during hospital
admission and at one year, deterioration in renal function during
hospital admission, angina burden at three months and one year

and stent thrombosis at one year.

STATISTICAL ANALYSIS

The rate of the primary endpoint was estimated to be 38% after
conservative management and 28% in the invasive cohort at one
year'12. Therefore, 750 patients (allowing for a 5% loss to follow-
up) were targeted for randomisation to achieve 80% power (two-
sided 0=0.05) to detect a 10% difference in the means.

Optimal strategy for NSTEMI in the elderly

Continuous variables are summarised as mean+SD, or
as median and interquartile range (IQR) where appropriate.
Unadjusted differences were assessed with the two-sample t-test,
or two-sample Wilcoxon rank-sum test. Categorical variables are
presented as absolute numbers and percentages and compared
using the y? or Fisher’s exact test. Event-free survival was esti-
mated using the Kaplan-Meier method and differences assessed
using the log-rank test. Survival was examined as a time-to-
event outcome. A Cox proportional hazards regression model
was applied for multivariable adjustment. A value of p<0.05 was
used for statistical significance. Analysis was conducted on an
intention-to-treat basis and was performed using R version 3.5.1
(The R Foundation for Statistical Computing, Vienna, Austria).

Data were stored on a dedicated web-based secure site, col-
lated by the host institution, and validated by the trial organisation
(Sussex Cardiac Centre, Brighton, UK). All clinical events were
adjudicated by an independent committee. The Data and Safety
Monitoring Committee (DSMC) was responsible for interim data
analysis.

Results

From May 2014 to September 2018, 12 interventional centres in
the UK recruited 251 NSTEMI patients who were subsequently
randomised to an intervention-guided (n=125) or OMT alone
(n=126) strategy. One patient withdrew from the trial after giving
consent (Figure 1). The DSMC recommended cessation of the trial
before the sample target was met due to slow recruitment. Trial
visits ended in September 2019 with all patients recruited com-
pleting at least one-year follow-up.

Assessed for eligibility
541

Excluded (n=290)

Not meeting inclusion criteria n=129
Declined to participate n=34

Other reasons n=127

Randomisation 1:1

Invasive strategy + optimal medical therapy (n=125)
Angiogram performed n=115
Angiogram not performed n=10

Lost to follow-up n=1
— Discontinued intervention n=0
Withdrew consent n=1

Analysed n=124
(intention-to-treat)

Figure 1. The RINCAL trial CONSORT diagram.

Optimal medical therapy only (n=126)
Optimal medical therapy only n=115
Crossover for angiogram n=11

Lost to follow-up n=2
— Discontinued intervention n=0
Withdrew consent n=0

Analysed n=126
(intention-to-treat)
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BASELINE DEMOGRAPHICS AND PROCEDURES

The trial arms were well matched for baseline demographics and
cardiovascular risk (Table 1). In the invasive arm, nine patients
(7.3%) did not proceed to an angiogram. Coronary angiography
was predominantly performed using radial access (83.3%). The
mean time (+SD) from randomisation to angiography was 2 (+2)
days in the invasive treatment arm. Over 50% of those ran-
domised to intervention needed revascularisation either by PCI
or by CABG. Eleven patients (8.7%) in the conservative arm
subsequently required an angiogram for clinical instability. Of
these, nine patients (81.8%) had two-vessel coronary artery dis-
ease (CAD) or greater. Four patients (44.4%) received revascu-
larisation. Uptake of guideline-mandated drug therapies was high.
Nitrates and nicorandil were prescribed more often in the OMT
alone cohort (Table 2). One-year follow-up was achieved for
98.8% of the trial participants who completed the in-hospital pro-
tocol. The median duration of follow-up was 369 days (IQR 354-
380 days). All those patients completing the trial protocol received
at least six months of dual antiplatelet therapy.

Table 1. Baseline demographics.

Optimal medical
therapy
(n=126)

Intervention-
p-value

guided (n=124)

Table 2. Pharmacotherapy and procedural characteristics.

Optimal medical

Mean age, years (range) 84.8 (80 to 95) 85.2 (80 to 95) 0.37
Female 60/124 (48.4%) 58/126 (46.0%) 0.80
Previous MI 33/123 (26.8%) 35/123 (28.5%) 0.89
Previous PCI 21/122 (17.2%) 16/124 (12.9%) 0.38
Previous CABG surgery 12/124 (9.7%) 10/123 (8.1%) 0.82
Hypertension 87/124 (70.2%) 82/124 (66.1%) 0.59
Type 2 diabetes mellitus 33/124 (26.6%) 19/125 (15.2%) 0.030
COPD 19/124 (15.3%) 12/123 (9.8%) 0.25
Prior CVA 25/124 (20.2%) 26/124 (21.0%) 1.00
Peripheral vascular disease 5/121 (4.1%) 3/124 (2.4%) 0.50
Aortic aneurysm 0/124 (0%) 1/122 (0.8%) 0.50
Current smoker 10/123 (8.1%) 4/122 (3.3%) 0.17
Killip Class | 99/120 (82.5%) 93/117 (79.5%) 0.62
Killip Class Il 14/120 (11.7%) 22/117 (18.8%) 0.15
ECG-AF 24/123 (19.5%) 24/120 (20.0%) 1.00
ECG-Q-waves 0/122 (0%) 77119 (5.9%) 0.007
ECG-ST depression 32/122 (26.2%) 29/119 (24.4%) 0.77
ECG-T-wave inversion 50/122 (41.0%) 45/119 (37.8%) 0.69
ECG-LBBB 0/122 (0%) 0/119 (0%) 1.00
Troponin <200 40/124 (32.3%) 447125 (35.2%) 0.69
Troponin >200 84/124 (67.7%) 81/125 (64.8%) 0.69
GRACE <170 73/118 (61.9%) 63/111 (56.8%) 0.50
GRACE 170-200 27/118 (22.9%) 32/111 (28.8%) 0.37
GRACE >200 18/118 (15.2%) 16/111 (14.4%) 1.00

AF: atrial fibrillation; CABG: coronary artery bypass graft; COPD: chronic obstructive
pulmonary disease; CVA: cerebrovascular accident; ECG: electrocardiogram; GRACE: Global
Registry of Acute Coronary Events; LBBB: left bundle branch block; MI: myocardial
infarction; PCI: percutaneous coronary intervention

Intervention- therapy p-value
guided (n=124) (1=126)

Aspirin 118/122 (95.9%) | 112/122 (88.5%) 0.13
Clopidogrel or ticagrelor 117/122 (95.9%) | 116/122 (95.1%) 1.00
Warfarin 71121 (5.8%) 16/122 (12.3%) 0.12
Direct oral anticoagulant 4/121 (3.3%) 8/122 (6.6%) 0.38
Beta-blocker 106/122 (86.9%) | 99/120 (82.5%) 0.38
Statin 98/122 (80.3%) 86/122 (70.5%) 0.10
ACEi/ARB 89/122 (72.9%) 86/122 (70.5%) 0.78
Calcium channel antagonist 23/122 (18.9%) 21/120 (17.5%) 0.87
Nitrate/nicorandil 69/123 (56.6%) 84/124 (68.3%) 0.067
Angiogram*

Left main and/or 30114263%) | 7/11(636%) | A

2-vessel CAD 19/114 (16.7%) 2/11 (18.2%) N/A

1-vessel CAD 32/114 (28.1%) 0/11 (0%) N/A

0-vessel CAD/normal 33/114 (28.9%) 2/11 (18.2%) N/A
PCI (with stent) 61/124 (49.2%) 3/126 (2.4%) <0.001
CABG surgery 2/124 (1.6%) 1/126 (0.8%) 0.62
*Radial access angiogram 95/114 (83.3%) 8/11 (72.7%) N/A
No coronary angiogram 9/124 (7.3%) 115/126 (91.3%) | <0.001
Length of hospital stay, days 7.27 (5.93) 5.77(12.1) 0.24
* Denotes comparison where the optimal medical therapy arm contains only those who
needed to cross over to the intervention-guided arm due to clinical instability. A p-value
has not been calculated for these comparisons. ACEi: angiotensin-converting enzyme
inhibitor; ARB: angiotensin receptor blocker; CABG: coronary artery bypass graft;
CAD: coronary artery disease; N/A: not applicable; PCI: percutaneous coronary intervention

PRIMARY COMBINED ENDPOINT
There was no significant difference in the combined primary
endpoint based on a Kaplan-Meier estimate of event-free sur-
vival (invasive 18.5% [23/124] vs conservative 22.2% [28/126];
p=0.39) (Figure 2A). A Cox proportional hazards regression analy-
sis confirmed the equipoise (hazard ratio [HR] 0.79, 95% confi-
dence interval [CI]: 0.45-1.35; p=0.39). There were no significant
differences observed in the individual components of the primary
endpoint (Figure 2B, Figure 2C, Table 3).

Multivariable analysis using a Cox proportional hazards model
found no significant interaction with the primary endpoint after
adjustment for important variables (Figure 3).

SECONDARY ENDPOINTS
These were largely similar in both trial arms (Table 4). Angina
burden was significantly less marked after an intervention-guided
strategy for the first three months but this too reached equipoise
by one year.

When unplanned revascularisation was incorporated with the pri-
mary combined endpoint of all-cause mortality and non-fatal rein-
farction at one year, there remained no significant difference between

the strategies after a Kaplan-Meier survival analysis (invasive 18.5%
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Figure 2. Kaplan-Meier survival analyses. A) Primary combined endpoint. B) Time to all-cause death. C) Time to non-fatal myocardial
reinfarction. CI: confidence interval; HR: hazard ratio

Table 3. Primary combined endpoint and its individual components.

Kaplan-Meier survival analysis* Cox proportional hazards model
. . Optimal medical 95%
Intervention-guided p-value . ) p-value
(n=124) therapy (log-rank test) Hazard ratio LTI (log-rank test)
(n=126) interval

Combined 23/124 (18.5%) 28/126 (22.2%) 0.39 0.79 0.45-1.36 0.39
All-cause mortality 13/124 (10.5%) 14/126 (11.1%) 0.88 0.94 0.44-1.99 0.86
Non-fatal myocardial reinfarction 12/124 (9.7%) 18/126 (14.3%) 0.22 0.64 0.31-1.32 0.23
Cardiac death 10/124 (8.1%) 10/126 (7.9%) 0.98 1.01 0.42-2.42 0.99
Non-cardiac death 3/124 (2.4%) 47126 (3.2%) 0.72 0.76 0.17-3.39 0.72
* For the Kaplan-Meier analysis only events occurring up to one year from the date of randomisation were analysed. Those patients not recorded as having an event in that period are taken as
being followed up for one year and then censored. Participants with multiple events are only counted once as per their first event.

Hazard ratio (95% C1) prvalue fo
Overall —_— 0.79 (0.45-1.36)
Age H
80-84 A 0.36 (0.13-1.00)
85-90 r 1.25 (0.57-2.71) 0.13
>90 . 1.07 0.24-4.76)
Gender H
Male —_— 1.04 (0.51-2.11) 0.26
Female T 0.54 0.22-1.30)
Diabetes 0
No —_—Y 0.78 (0.40-1.52) 0.66
Yes T 0.60 (0.22-1.65)
Troponin E
<200 . 111 (0.44-2.81) 0.31
>200 —Y 0.61 (0.29-1.26)
GRACE H
<170 . 075 0.32-1.76) 0.29
171-200 - 0.40 (0.13-1.29)
> 200 : 1.41 (0.46-4.32)
ECG .
No ST changes s 0.89 (0.34-2.38) 0.58
ST depression n 1.07 (0.36-3.18)
T-wave inversion E 0.53 (0.22-1.30)
T t 1
0.2 1.0 !
Favours invasive Favours conservative

Figure 3. Multivariable Cox proportional hazards analysis. The primary combined endpoint adjusted for important subgroups. CI: confidence
interval; ECG: electrocardiogram; GRACE: Global Registry of Acute Coronary Events




m
=
=
=
=
-
(1]
-
<
(1]
=
=
o
=
N
©
N
—
=
S
(7]
o
~
H

Table 4. Secondary clinical endpoints.

I Bn- Optimal medical

therapy (n=126)

guided
(n=124)

p-value

Unplanned revascularisation 2/124 (1.6%) 8/126 (6.4%) 0.10
Permanent stroke 3/124 (2.4%) 3/126 (2.4%) 1.00
Major bleeding 7/124 (5.6%) 3/126 (2.4%) 0.21
In-hospital acute kidney injury 47124 (3.2%) 3/126 (2.4%) 0.72
CCS angina class at 3 months

No angina 97/113 (85.9%) | 77/116 (66.4%)

Class 1 10/113 (8.8%) | 22/116 (19.0%)

Class 2 4/113 (3.5% 12/116 (10.3%) | <0.001

Class 3 2/113 (1.8%) 4/116 (3.4%)

Class 4 0/113 (0%) 1/116 (0.9%)
CCS angina class at 1 year

No angina 78/100 (78.0%) | 72/101 (71.3%)

Class 1 15/100 (15.0%) | 17/101 (16.8%)

Class 2 5/100 (5.0%) 10/101 (9.9%) 0.25

Class 3 2/100 (2.0%) 2/101 (2.0%)

Class 4 0/100 (0%) 0/101 (0.9%)
Stent thrombosis 0/124 (0%) 0/126 (0%) 1.00
Hospital readmission for
non-ST-elevation myocardial 7/124 (5.6%) 13/126 (10.3%) 0.24
infarction
In-hospital major complications |  4/124 (3.2%) 2/126 (1.6%) 0.45
CCS: Canadian Cardiovascular Society

[23/124] vs 24.6% [31/126]; p=0.19). A Cox proportional hazards
model also showed no difference (HR 0.70 [0.41-1.20]; p=0.19).

Discussion
The RINCAL trial demonstrated clinical equipoise at one year
when an intervention-guided strategy with OMT was compared
to OMT alone in treating intermediate- to high-risk very elderly
NSTEMI patients. Almost half of the participants were female,
which corresponds favourably when compared to the number found
by a recent systematic review in which the overall female pro-
portion constituted just 32.0% of previous European ACS trials'.
There were no significant subgroup differences although there
was a trend towards favouring an invasive strategy in those aged
80-84 years whereas those >85 years appeared to do better with OMT
alone. An invasive strategy substantially improved angina burden
compared to conservative management at three months. Angina
burden was equivalent by one year. Importantly, this was driven
by enhanced symptom control in the OMT alone patients rather
than a deterioration in the interventional arm. No stent thrombosis
occurred in those proceeding to PCI despite a notable level of mul-
tivessel CAD and a strong likelihood of variable drug compliance.
Recruitment to the trial was difficult and led to the DSMC rec-
ommending early cessation of the study on the grounds of futil-
ity in reaching the target sample size. Contrast this to the XIMA
trial, where we previously compared drug-eluting stents versus
bare metal stents in octogenarian patients presenting with stable

angina or NSTEMI". Despite a similar age group and underlying
pathology, recruitment was straightforward and timely. The ques-
tion posed by XIMA, however, was not whether to revascularise
but rather how to revascularise.

There are likely to be several reasons for slow recruitment. Of
the 20 interventional centres signed up to the trial, only 12 sites
were able to recruit patients over a five-year period. During that
time, only 541 patients were assessed for eligibility according to the
centre-specific screening logs, with over half eventually excluded.

The eligibility criteria effectively required patients haemody-
namically stable enough for randomisation to an initially con-
servative strategy. We know that the very elderly present unique
challenges in this context. They are more likely to have multiple
comorbidities, varying degrees of frailty, polypharmacy and exten-
sive multivessel CAD, which alone or in combination can exacer-
bate the risk of mortality, recurrent/ongoing myocardial ischaemia,
and heart failure*’®. Moreover, advanced age alone is an inde-
pendent predictor of adverse outcome after ACS>!3. Thus, despite
the absence of clinical instability, such unfavourable characteris-
tics may have deterred investigators from recruiting more patients
because they felt either that a routine invasive strategy was guide-
line-mandated or that the risk of complications associated with
intervention far outweighed any benefits — a risk-treatment para-
dox. Anecdotally, several trial recruiters later intimated that patient
preference was also one of the most common reasons for exclu-
sion from the trial.

Alternatively, the screening process could be viewed as a prag-
matic real-world reflection of how experienced interventional
cardiologists assess their very elderly NSTEMI patients. Only one
patient withdrew from the trial; the remainder completed the in-
hospital protocol. Crossover from the conservative to the invasive
arm of the trial was low, and wholly appropriate when clinical
instability had developed. The rates of unplanned revascularisa-
tion, stroke, acute kidney injury and rehospitalisation for reinfarc-
tion were modest overall and equitable between the trial arms.
This is in spite of the majority of trial participants being strongly
biomarker positive with ischaemic ECG changes and mostly
intermediate- to high-risk for in-hospital and six-month mortal-
ity according to their Global Registry of Acute Coronary Events
score (Table 1). Major bleeding was also relatively uncommon
despite almost blanket administration of dual antiplatelet therapy
in what was a high bleeding risk population. The predominant use
of radial access angiography and glycoprotein inhibitors being
discouraged are likely to have contributed to maintaining major
bleeding at an “acceptable” level.

The RINCAL trial is at odds with previous observational and
randomised data. Retrospective analysis of the German ACOS,
Australian ACACIA, Spanish LONGEVO-SCA and GRACE reg-
istries and post hoc analysis of the TACTICS-TIMI 18 trial all dem-
onstrated net clinical benefit from an intervention-guided strategy
in terms of in-hospital, six-month and one-year outcomes in those
aged >75 years*®%. They also confirmed that the elderly, despite
being at greatest risk (yet more likely to benefit from intervention),



were less likely to be prescribed guideline-mandated pharmaco-
therapy, be offered early invasive imaging or receive revascularisa-
tion>*7, Much of these data, however, are at least 10 to 20 years old.

There have been just two other randomised trials of optimal
non-ST-elevation-ACS (NSTE-ACS) management conducted
specifically in the elderly. The Italian Elderly ACS Study (patients
>75 years with a mean age of 82) recruited 313 patients over
a 29-month period (2008-2010) and demonstrated a 20% reduc-
tion in the composite primary endpoint of all-cause mortality, non-
fatal MI, stroke and rehospitalisation for cardiovascular causes
or bleeding. This was deemed non-significant given that the trial
was powered for a 37.5% difference in the primary endpoint'®.
Of note, 29% of the conservative arm crossed over to an invasive
strategy, mainly for recurrent ischaemia. The Norwegian After
Eighty study (patients >80 years with a mean age of 85) enrolled
457 NSTE-ACS patients over a 38-month period (2010-2014)!!,
A wide primary combined endpoint of all-cause death, non-fatal
MI, urgent revascularisation, and stroke helped to drive down
the sample size target. Nevertheless, this trial accumulated suffi-
cient power to demonstrate that an invasive strategy was superior
to OMT alone with a significant 20.8% difference in the primary
endpoint, driven primarily by a reduction in non-fatal MI and need
for urgent revascularisation. Neither study demonstrated a mortal-
ity benefit for an intervention-guided strategy, in tandem with our
findings. Importantly, recruitment to these trials predates the pub-
lication of the then European guidelines published in 2016, and
indeed formed the basis of their subsequent recommendations'®.
The present investigation, however, recruited at a time when these
guidelines were becoming increasingly entrenched in everyday
practice, which may have adversely affected timely recruitment.
The most recent European guidelines published in 2020 recom-
mend the application of the same interventional strategies for
older patients as used for younger patients, despite a continued
lack of novel randomised or observational data'®.

Limitations

The RINCAL trial was underpowered to test the original hypothesis
adequately due to slow recruitment. It exemplifies the difficulty
of recruiting to strategy-based investigations, especially when the
baseline risk of the patient cohort is inherently high. Slow recruit-
ment may have allowed protocol drift to develop. The adverse
effects of trial drift are difficult to quantify, but primarily hamper
timely recruitment rather than directly affect study endpoints. We
did not collect quality-of-life measures, which may have provided
more relatable outcome data for patients to appreciate.

The open-label nature of the trial design and the eligibility of
very elderly NSTEMI patients left solely to the recruiting phy-
sician leave the trial susceptible to performance, detection and
selection bias. Frailty and its effect on recruitment to the trial were
not formally investigated or recorded in terms of a comorbidity
index and/or functional assessment of the included and excluded;
instead, the expert view of the cardiologist was key. To counter
these putative weaknesses, we specifically chose high-volume

Optimal strategy for NSTEMI in the elderly

interventional centres with experienced cardiologists to enrol par-
ticipants. There was independent adjudication of clinical events.
Also, the trial arms were well matched according to demograph-
ics, cardiovascular risk and pharmacotherapy. Moreover, the
absence of a significant difference in all primary and secondary
endpoints would go against overly intrusive biases confounding
the final results, although it could be argued that these results ulti-
mately reflect a lack of statistical power.

Conclusions

The RINCAL trial was terminated early due to challenging recruit-
ment; however, at study termination there was no difference in
the rate of one-year death and non-fatal myocardial reinfarc-
tion when an intervention-guided strategy (plus OMT) was com-
pared to OMT alone in very elderly yet clinically stable NSTEMI
patients deemed suitable for either management pathway. Due to
its limited power, the trial was unable to show superiority of an
intervention-guided strategy in this patient group. Moreover, the
event rates were lower than expected, which suggests that medical
therapy may be a reasonable treatment option for a proportion of
this population. Contrariwise, an invasive approach appeared to be
safe, resulted in numerically lower reinfarctions and reduced the
need for unplanned revascularisation.

The trial accentuates the importance of individualised decision
making to optimise outcome in very elderly NSTEMI patients,
taking into consideration patient preference, life expectancy, cog-
nitive and functional status, comorbidities, and inherent bleed-
ing risk. A one size fits all approach should not be applied to this
markedly heterogeneous patient group.

Impact on daily practice

The optimal strategy for treating very elderly (=80 years old)
patients with intermediate- to high-risk NSTEMI remains
poorly defined. The RINCAL randomised trial was conducted
with the aim of showing that an intervention-guided strategy
plus optimal medical therapy (OMT) was superior to OMT
alone in octogenarians presenting with NSTEMI. At one year
post randomisation there was no significant difference in the
combined primary endpoint of all-cause mortality and non-
fatal myocardial reinfarction after either strategy, but the trial
was underpowered to confirm this definitively due to slow
recruitment.

Acknowledgements

We are indebted to Mrs Nicola Skipper, Mrs Ailie MacKenzie and
Mr Duncan Fatz for their tireless efforts in the day-to-day manage-
ment of the trial at the Sussex Cardiac Centre, Brighton, United
Kingdom.

Funding
This work was supported by an unrestricted educational grant
from Medtronic Clinical Research Institute (Dublin, Ireland).

$L-L9°/1‘T20Z uonuaniaong W



m
=
=
=
=
-
(1]
-
<
(1]
=
=
o
=
N
©
N
—
=
S
(7]
o
~
H

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

References

1. Tahhan AS, Vaduganathan M, Greene SJ, Alrohaibani A, Raad M, Gafeer M,
Mehran R, Fonarow GC, Douglas PS, Bhatt DL, Butler J. Enrollment of Older Patients,
Women, and Racial/Ethnic Minority Groups in Contemporary Acute Coronary
Syndrome Clinical Trials: A Systematic Review. JAMA Cardiol. 2020;5:714-22.

2. Skolnick AH, Alexander KP, Chen AY, Roe MT, Pollack CV, Ohman EM,
Rumsfeld JS, Gibler B, Peterson ED, Cohen DJ. Characteristics, management, and
outcomes of 5,557 patients age >90 years with acute coronary syndromes: results from
the CRUSADE Initiative. J Am Coll Cardiol. 2007;49:1790-7.

3. Malkin CJ, Prakash R, Chew DP. The impact of increased age on outcome from
a strategy of early invasive management and revascularisation in patients with acute
coronary syndromes: retrospective analysis study from the ACACIA registry. BMJ
Open. 2012;2:¢000540.

4. Devlin G, Gore JM, Elliott J, Wijesinghe N, Eagle KA, Avezum A, Huang W,
Brieger D, GRACE Investigators. Management and 6-month outcomes in elderly and
very elderly patients with high-risk non-ST-elevation acute coronary syndromes: The
Global Registry of Acute Coronary Events. Eur Heart J. 2008;29:1275-82.

5. Bauer T, Koeth O, Jiinger C, Heer T, Wienbergen H, Gitt A, Zahn R, Senges J,
Zeymer U; Acute Coronary Syndromes Registry (ACOS) Investigators. Effect of an
invasive strategy on in-hospital outcome in elderly patients with non-ST-elevation
myocardial infarction. Eur Heart J. 2007;28:2873-8.

6. Llad I, Ariza-Solé A, Sanchis J, Alegre O, Lopez-Palop R, Formiga F, Marin F,
Vidan MT, Martinez-Salles M, Sionis A, Vives-Borras M, Gomez-Hospital JA,
Gomez-Lara J, Roura G, Diez-Villanueva P, Nunez-Gil I, Maristany J, Asmarats L,
Bueno H, Abu-Assi E, Cequier A. Invasive strategy and frailty in very elderly patients
with acute coronary syndromes. Eurolntervention. 2018;14:¢336-42.

7. Gale CP, Cattle BA, Woolston A, Baxter PD, West TH, Simms AD, Blaxill J,
Greenwood DC, Fox KAA, West RM. Resolving inequalities in care? Reduced mortal-
ity in the elderly after acute coronary syndromes. The Myocardial Ischaemia National
Audit Project 2003-2010. Eur Heart J. 2012;33:630-9.

8.Bach RG, Cannon CP, Weintraub WS, DiBattiste PM, Demopoulos LA,
Anderson HV, DeLucca PT, Mahoney EM, Murphy SA, Braunwald E. The effect of
routine, early invasive management on outcome for elderly patients with non-ST-seg-
ment elevation acute coronary syndromes. Ann Intern Med. 2004;141:186-95.

9. Gnanenthiran SR, Kritharides L, D’Souza M, Lowe HC, Brieger DB.
Revascularisation compared with initial medical therapy for non-ST-elevation acute
coronary syndromes in the elderly: a meta-analysis. Heart. 2017;103:1962-9.

10. Damman P, Clayton T, Wallentin L, Lagerqvist B, Fox KAA, Hirsch A,
Windhausen F, Swahn E, Pocock SJ, Tijssen JG, de Winter RJ. Effects of age on long-
term outcomes after a routine invasive or selective invasive strategy in patients pre-
senting with non-ST segment elevation acute coronary syndromes: a collaborative
analysis of individual data from the FRISC II - ICTUS - RITA-3 (FIR) trials. Heart.
2012;98:207-13.

11. Tegn N, Abdelnoor M, Aaberge L, Endresen K, Smith P, Aakhus S, Gjertsen E,
Dahl-Hofseth O, Ranhoff AH, Gullestad L, Bendz B; After Eighty study investigators.
Invasive versus conservative strategy in patients aged 80 years or older with

non-ST-elevation myocardial infarction or unstable angina pectoris (After Eighty
study): an open-label randomised controlled trial. Lancet. 2016;387:1057-65.

12. Savonitto S, Cavallini C, Petronio AS, Murena E, Antonicelli R, Sacco A,
Steffenino G, Bonechi F, Mossuti E, Manari A, Tolaro S, Toso A, Daniotti A, Piscione F,
Morici N, Cesana BM, Jori MC, De Servi S; Italian Elderly ACS Trial Investigators.
Early aggressive versus initially conservative treatment in elderly patients with non-
ST-segment elevation acute coronary syndrome: a randomized controlled trial. JACC
Cardiovasc Interv. 2012;5:906-16.

13. 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,
Landmasser U, Mehilli J, Mukherjee D, Storey RF, Windecker S; ESC Scientific
Document Group. 2015 ESC Guidelines for the management of acute coronary syn-
dromes 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.

14. Thygesen K, Alpert JS, Jaffe AS, Simoons ML, Chaitman BR, White HD; Writing
Group on the Joint ESC/ACCF/AHA/WHF Task Force for the Universal Definition of
Myocardial Infarction, Thygesen K, Alpert JS, White HD, Jaffe AS, Katus HA,
Apple FS, Lindahl B, Morrow DA, Chaitman BA, Clemmensen PM, Johanson P,
Hod H, Underwood R, Bax JJ, Bonow RO, Pinto F, Gibbons RJ, Fox KA, Atar D,
Newby LK, Galvani M, Hamm CW, Uretsky BF, Steg PG, Wijns W, Bassand JP,
Menasché P, Ravkilde J, Ohman EM, Antman EM, Wallentin LC, Armstrong PW,
Simoons ML, Januzzi JL, Nieminen MS, Gheorghiade M, Filippatos G, Luepker RV,
Fortmann SP, Rosamond WD, Levy D, Wood D, Smith SC, Hu D, Lopez-Sendon JL,
Robertson RM, Weaver D, Tendera M, Bove AA, Parkhomenko AN, Vasilieva EJ,
Mendis S; ESC Committee for Practice Guidelines (CPG). Third universal definition
of myocardial infarction. Eur Heart J. 2012;33:2551-67.

15. de Belder A, De La Torre Hernandez JM, Lopez-Palop R, O’Kane P, Hernandez
Hernandez F, Strange J, Gimeno F, Cotton J, Diaz Fernandez JF, Saez PC, Thomas M,
Pinar E, Curzen N, Baz JA, Cooter N, Lozano I, Skipper N, Robinson D, Hildick-
Smith D; XIMA Investigators. A prospective randomized trial of everolimus-eluting
stents versus bare-metal stents in octogenarians: the XIMA Trial (Xience or Vision
Stents for the Management of Angina in the Elderly). J Am Coll Cardiol. 2014;63:
1371-5.

16. Collet JP, Thiele H, Barbato E, Barthélémy O, Bauersachs J, Bhatt DL, Dendale P,
Dorobantu M, Edvardsen T, Folliguet T, Gale CP, Gilard M, Jobs A, Jini P,
Lambrinou E, Lewis BS, Mehilli J, Meliga E, Merkely B, Mueller C, Roffi M,
Rutten FH, Sibbing D, Siontis GCM; ESC Scientific Document Group. 2020 ESC
Guidelines for the management of acute coronary syndromes in patients presenting
without persistent ST-segment elevation. Eur Heart J. 2021;42:1289-367.

Supplementary data
Supplementary Appendix 1. Original RINCAL trial protocol.

The supplementary data are published online at:
https://eurointervention.pcronline.com/
doi/10.4244/E1J-D-20-00975




Supplementary data
Supplementary Appendix 1. Original RINCAL trial

protocol

Revascularisation or medlcal therapy iN elderly patients with aCute

anginAL syndromes: the RINCAL trial.

Protocol ID: BN-AdB-RINCAL-2013
Version 9.0
April 2019

Funder:
Medtronic Clinical Research Institute
Chief Investigator:

Adam de Belder MD
Sussex Cardiac Centre
Brighton
UK

Sponsor:

Brighton and Sussex University Hospitals NHS Trust
Brighton, UK



Protocol Finalisation Signature Page

Revascularisation or medlcal therapy iN elderly patients with aCute
anginAL syndromes

Rec no. 13/L.0/1082

Chief Investigator Adam de Belder MD
Sussex Cardiac Centre
Brighton
UK

Tel: 01273 696955

The trial will be conducted in accordance with good clinical practice. All key personnel
involved in the trial will have completed GCP training.

The trial will be carried out in accordance with the protocol.

We will permit access to source data and trial related documents by regulatory bodies and the
sponsor, for regulatory monitoring and audits.

The signature below constitutes the approval of this protocol and provides the necessary
assurances that this trial will be conducted according to all stipulations of the protocol,
including all statements regarding confidentiality, and according to local legal and regulatory
requirements.

Chief Investigator: Dr Adam de Belder

Signed Date

On behalf of Sponsor:

Signed Date




Protocol Acceptance Signature Page

Revascularisation or medlcal therapy iN elderly patients with aCute
anginAL syndromes

Rec no. 13/L.0/1082

Chief Investigator Adam de Belder MD
Sussex Cardiac Centre
Brighton
UK

Tel: 01273 696955

| agree to conduct the study in accordance with the current protocol.

Principal Investigator’s Name (print)

Principal Investigators Signature Date




Title of Study

Revascularisation or medlIcal therapy iN elderly
patients with aCute anginAL syndromes

The RINCAL trial

Protocol Date

14™ October 2015

Planned Study Period

12-18 months recruitment

Study Design Multi-centre, randomised, prospective
Number of Subjects 750
Number of Centres 20

Objectives To determine whether an invasive strategy is
superior to a conservative strategy in NSTEMI
patients aged >80 years

Endpoints Primary:

Primary endpoint — Composite at 1 year of:
e Death

o Non-fatal myocardial infarction

Secondary:
e Time to death/non-fatal Ml
e Unplanned revascularisation
e Permanent Stroke
e Major bleeding

e Deterioration of renal function during
hospital admission

e Angina symptoms (3 months and 1 year)
e Stent thrombosis at 1 year

e Drug compliance (6 months and 1 year)




e All cause mortality at 2,3 and 4 years
o Hospital readmission for ACS/STEMI

¢ In-hospital major complications

Procedural:
e Procedure success
e Procedure MACE
¢ In-hospital complications

e Procedural cost




Table of Contents

Summary Design Table 3
Background and rationale 8
Obijectives 14
Trial Design 14
Trial Setting 14
Eligibility Criteria 14
Inclusion Criteria 14
Exclusion Criteria 15
Trial Flow Chart 16
Optimal Medical Treatment (OMT) 17
Invasive Arm — Revascularisation - Percutaneous coronary intervention (PCI) or Coronary

Artery Bypass Graft (CABG) 19
Endpoints 22
Participant Timeline 24
Time 24
Follow Up 25
Sample Size 26
Recruitment 26
Randomisation 27
Data Collection and Management 27
Statistical Methods 28
Stopping Rules 29
Data Monitoring 30
Trial Steering Committee 31
Clinical Events Committee 32
Ethics 32
Amendments 32



Informed Consent

Confidentiality

Declaration of Interests

Publication Policy

Appendices

Appendix A References

Appendix B Definitions
Appendix C  Abbreviations
Appendix D Abbreviated Mental Test

Appendix E Sample of data to be collected

32
33
33
33
34
34
37
43
44

45



Background and rationale

Non ST elevation myocardial infarction (NSTEMI) in octogenarian patients has
a significant impact on mortality. Data from the NIRMI registry demonstrates a

significant age-related mortality relationship.

Rates of death during hospitalisation for myocardial infarction among
women and men, according to age : NIRMI registry 2000-2006.

STEMI

p < 0.001 for age-gender
interaction

<50 50-59 60-69 70-79 BO-89
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172/3637 446/6220 1006/8582 22656/13 430 3701/15 367

2 8

3

Death during hospitalisation (%)

NSTEMI

p < 0.001 for age-gender
Interaction I
8060
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NI B0 SI2I 520 18066/28 401 4232/36 118 407331 017
omen  200/5740 527/10 704 1326/17 310 322330 022 521238 299

Champney K P et al. Heart 2009,;95:895-899

Despite rapid advances in technological and pharmacological improvements in
recent years, inspection of the BCIS 2010 database shows 1 year mortality of
approximately 14% at 1 year i.e. for those patients treated by stenting. It should
be remembered that this does not include patients who have not had an
angiogram, or even those who have had an angiogram and did not undergo
stenting or a CABG.

The current management of elderly patients (octogenarians) with NSTEMI is
variable. Many physicians take the view that initial medical therapy with a non-

invasive conservative approach is the best model, and reserving invasive
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investigations for those patients with on-going symptoms despite appropriate

medical therapy.

Best medical therapy has not always been used, for fear of side effects relating
to treatment hampering the intended benefits. Despite this, there is some
evidence to suggest better outcomes with comprehensive ‘traditional’ NSTEMI
treatment. Based on this data, as much as is feasible in this trial, we intend to

deliver medical treatment to our patients.

Mortality rates by number of acute guideline
recommended therapies for ACS received by age group

Age Group

- <75 - >=75
Adj. OR 0.71 (0.67,0.75) 0.79 (0.75,0.83)
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3
Number of recommended therapies

Therapies = Acute aspirin, beta-blockers, heparin, GP llb/llla inhibitors,
cardiac catheterization <48 hours ED Peterson, CRUSADE

The trials that have investigated a conservative vs. invasive approach in younger
patients (FRISC-II, RITA I11) have favoured an invasive approach, which has
now become standard practice. There remains a concern among physicians
attending these patients that the elderly cohort has significant issues that prevent

them from benefitting from an invasive-guided approach.



In the recent ESC guidelines the following comments are made about elderly

patients:
Elderly Patients

Recommendations

Class |

1. Decisions on management should reflect considerations of general health,

co morbidities, cognitive status, and life expectancy. (Level of Evidence: C)

2. Attention should be paid to altered pharmacokinetics and sensitivity to

hypotensive drugs. (Level of Evidence: B)

3. Intensive medical and interventional management of ACS may be
undertaken but with close observation for adverse effects of these

therapies. (Level of Evidence: B)

The reason for this general caution is the lack of prospectively collected data on
this age group. Yet, the evidence that does exist from several major

interventional trials demonstrated a benefit for older patients.

A collaborative meta-analysis of several more recently published PCI trials
(FRISC-II, TACTICS, RITA-3, VINO, and MATE) suggested that, in
contemporary strategies used in trials published after 1999, the majority of
benefit was gained from an invasive strategy in the elderly and in patients with
positive troponins or cardiac biomarkers. These trials indicated that compared
with younger patients, the elderly gain important absolute benefits from an early

Invasive strategy but at a cost of increased bleeding.
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Recent publications have dissected further differences in some of these trials.
The figure below outlines the all-comer results from 3 trials comparing an

invasive and conservative strategy for the management of NSTEMI.

Cumulative risk of CV death or MI after a routine or selective invasive strategy
in patients with NSTEMI-ACS : meta-analysis of FRISC I, ICTUS and RITA 3.

——— Seloctive nvasive
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Followup time (years)

Fox KAA. Et al, J Am Coll Cardiol 2010;55:2435-

Breakdown of this data into age groups provides data that supports a benefit

from the invasive approach:

Effects of age on long term outcomes after a routine or selective invasive strategy in
NSTEMI : Meta-analysis of FRISC Il, ICTUS and RITA3

Damman P et al. Heart 2012;98:207-213
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If the patients are categorised by risk the elderly patients carry the largest slice:

Long-term FRISC Il, ICTUS, and RITA 3 meta-analysis

FIR risk categories according to age
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Damman P et al. Heart 2012;98:207-

More contemporary studies have confirmed this advantage, including
TACTICS-TIMI 18. Among patients older than 75 years of age, the early
invasive strategy conferred an absolute reduction of 10.8 percentage points (to
10.8% from 21.6%; p= 0.016) and a relative reduction of 56% in death or Ml at
6 months; however, benefits came with an increased risk of major bleeding
events (16.6% vs. 6.5%; p= 0.009).

There have been a number of registries that have reported on outcomes in this
age group and, similarly, retrospective analyses have been reported that show

differing outcomes.

All of these data point towards a significant benefit from an invasive approach
in the octogenarian cohort, but there remains a need for a significant large
prospective randomised trial comparing medical treatment vs. invasive strategy

in this age group.

Currently there is no evidence available to indicate whether an invasive or

conservative approach is superior for the treatment of octogenarian patients with
12



NSTEMI. Meta-analysis suggests a benefit in the invasive strategy in NSTEMI
up to 80 years. These findings need to be evaluated in the >80 age group in an
appropriately powered randomised trial. Historically there is a lack of consensus
In treatment strategies in this patient population; RINCAL has been developed
to extend the evidence base to help clinicians deliver the best possible treatment

to their >80 patients with NSTEMI.

13



Objectives
Hypothesis

For octogenarian patients with NSTEMI an invasive-guided strategy will prove
superior to a conservative strategy with respect to a combined endpoint of all

cause mortality, or repeat non-fatal myocardial infarction at 1 year.

Trial Design

A multicentre randomised comparison of conservative strategy and invasive-
guided strategy in the treatment of octogenarian patients presenting with non-ST

elevation myocardial infarction

Trial Setting
Up to 20 sites in the UK

Eligibility Criteria

Inclusion Criteria

AGE >80

Current NSTEMI — characteristic chest pain accompanied by
- Typical ischaemic ECG changes
- Atroponin rise.

Suitable for conservative or invasive strategy

14



Exclusion Criteria
Acute STEMI
Cardiogenic shock

Lack of suitability for whatever clinical reason to be randomised (Any condition in
the opinion of the Investigator would make it unsafe or unsuitable for the patient to

participate in the study)

Platelet count <50 x 10%/mm?
Patient life expectancy < 1 year

Known allergies to Clopidogrel (or equivalent anti-platelet drug being used in

study participants), aspirin, heparin, contrast or stent drug elutant
Recent major Gl haemorrhage (within 3 months)

Any previous cerebral bleeding episode

Participation in another investigational drug or device study
Patient unable to give consent

Clinical decision precluding the use of stents

15



Trial Flow Chart

Patient aged 80 or above
Typical cardiac chest pain at rest Abnormal ECG with dynamic ST shift or
T wave inversion Positive troponin

!

Admission to Hospital
Commence Treatment in line with ESC and NICE guidelines

;

Consent / Randomise

)

Conservative Invasive

Optimal Medical Treatment Optimal Medical Treatment

!

3 month Telephone Follow up

!

6 month Telephone Follow up

!

12 month Telephone Follow up
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Optimal Medical Treatment (OMT)

Early Treatment

Antiplatelet agents

Aspirin (loading dose)
P2Y12 receptor antagonists (loading dose) e.g.
e Clopidogrel
e Prasugrel
e Ticagrelor
Glycoprotein I1b/I11a receptor inhibitors (with extreme caution in this age group) €..
Abciximab
Eptifibatide

Tirofiban

Antithrombotic

Fondaparinux

Direct thrombin inhibitors (bivalirudin)

Anti-ischaemic agents

Beta-blockers
Nitrates

Calcium channel blockers

Secondary Treatment (titrate to target dose)
Dual antiplatelet Therapy

Beta-blockers
17



ACE (Angiotensin-Converting-Enzyme) inhibitors/ ARBs (Angiotensin Receptor Blockers)
Statin (HMG-CoA reductase inhibitors)

Eplerenone

Conservative Arm

There are two stages in the ‘medical’ treatment of NSTEMI. The first aim is to
settle the acute situation with appropriate pharmacological treatment. All
patients will receive LMWH, aspirin, clopidogrel (or equivalent), a beta blocker
(Bisoprolol or equivalent) and a statin (Simvastatin or equivalent). For on-going

symptoms of angina a GTN infusion should be started.

For younger patients, 11b/Il1a glycoprotein inhibitors would be used, and they
can be administered within the protocol of this trial, but we suggest these drugs
are used with caution in view of the risk of bleeding associated with their use in
this age group. The type of lIb/l1la glycoprotein inhibitor is at the discretion of
the physician.

Once the episode of NSTEMI has settled, the plan is to optimise long term
medical treatment in order to reduce potential for future ischaemic events.
Ideally, if patients are able to tolerate them, they should be discharged on
aspirin, clopidogrel (or equivalent) to be taken for at least 6 months, a beta
blocker (Bisoprolol or equivalent), an ACE inhibitor (Ramipril, the highest dose

tolerated, or equivalent), and a statin (Simvastatin or equivalent)
Crossover to Invasive Arm

If patients have episodes of on-going angina at rest despite initial measures, a
GTN infusion must be started, and consideration be given to a glycoprotein

[1b/111a infusion (if bleeding risk is thought to be low). If despite these measures

18



angina continues with ECG changes, then crossover to an invasive strategy can

be considered.

Invasive Arm

Revascularisation

Percutaneous coronary intervention (PCI) or Coronary Artery Bypass Graft

(CABG)

Prior to revascularisation all patients will undergo an assessment of angina

status, angina medication, ECG and troponin measurement.

IF PCI STRATEGY IS CHOSEN

Medication

Pre PCI

Aspirin should be continued at 75mg dose if the patient is already established
on it. If not a loading dose of 300mg should be given on the morning of the
procedure, preferably 3 hours beforehand, and a daily dose of aspirin 75mg

continued thereafter.

Clopidogrel 75mg (or equivalent) daily should be continued if the patient is
established on this medication. If not, clopidogrel 600mg (or equivalent) should
be given on the morning of the study at least 3 hours before the procedure.
Clopidogrel (or equivalent) will be continued for 6 months after the stenting

procedure.
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Patients taking Warfarin

Many elderly patients meet the criteria for taking long term warfarin, usually to
prevent cerebral embolism with atrial fibrillation. TAKING WARFARIN IS
NOT A CONTRAINDICATION TO JOINING THE TRIAL. The physician
must weigh up the odds about whether or not a course of clopidogrel (or
equivalent) and aspirin in addition to warfarin is appropriate. It may be a
decision is made to keep the INR at 1.5-2.0 whilst taking the combined
antiplatelet therapy. If the risk is considered too great by the physician then the

patient must not be enrolled.

PCI procedure

It is encouraged to perform lesion preparation before stent deployment. This
will usually be with balloon inflation, but other strategies such as cutting
balloon or rotablation can be used. There are no limitations to the number of

stents to be used.

For bifurcation lesions a simple strategy is encouraged, with stenting of the
main conduit, with maintenance of flow in the side-branch. If stenting of the
side-branch is required, then any technique with which the operator has
experience can be used. The coronary anatomy in most of these patients will be
complex and it is likely that drug-eluting stent technology will be used to reduce

the risk of recurrent ischaemia.

All procedures should have unfractionated heparin 70 iu/kg at the start of the
procedure. 45 minutes into the procedure an ACT should be checked and further

boluses of heparin delivered to maintain an ACT of >200 seconds.
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The use of I1b/I11a inhibitors is at the discretion of the operator, but any decision

about their use must consider the risk of increased bleeding in this age group.

Post PCI

Aspirin 75mg daily indefinitely

Patients with DES —clopidogrel 75mg (or suitable equivalent) daily for 6

months

Patients with BMS — clopidogrel 75mg (or suitable equivalent) daily for 6

months

Proton pump inhibitors should be given if there is prior history of indigestion or

prior Gl bleed, or if the clinician feels it is appropriate.

Discontinuation of the antiplatelet regime is strongly discouraged.

CABG

Following angiography, the physician may consider CABG to be the most
appropriate form of revascularisation. These matters should be considered at a
multidisciplinary meeting, where the patient characteristics and angiographic
details are discussed. It may be decided that incomplete revascularisation of the
culprit lesion by PCI will have the least morbidity and mortality risk. If surgery
Is agreed, then it should be performed within 6 weeks of the angiogram. If the
LAD is to be revascularised, then every consideration should be given to using a
LIMA graft.

Post CABG, the patients should receive aspirin, beta blockers, ACEi and statin

in appropriate doses.
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Periprocedural Assessment

Troponin will be measured at the start of the procedure in all patients, and again

16-22 hours following the PCI, or as near to discharge as possible if sooner.

Endpoints

Primary endpoint

Composite at 1 year of:
e Death

¢ Non-fatal myocardial infarction

Secondary endpoints

e Time to death/non-fatal Ml

e Unplanned revascularisation

e Permanent Stroke

e Major bleeding (BARC definition 3B or above) in-hospital and 1 year

e Deterioration of renal function during hospital admission (requirement
for renal replacement therapy, or rise in creatinine >25% from baseline
value)

e Angina symptoms at 3 months and 1 year

e Stent thrombosis at 1 year
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e Drug compliance at 6 months and 1 year
e All-cause mortality at 2, 3 and 4 years
e Hospital readmission for ACS/STEMI

e In-hospital major complications

Procedural:
e Procedure success
e Procedure MACE
¢ In-hospital complications

e Procedural cost
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Participant Timeline

Time and Event Schedule

Event

Screen

Procedure

16-22
hours

3
months

6
months

12
months

Informed Consent

Inclusion/Exclusion

AMT

X

Physical Exam

Medical History

Angina History

ECG

Troponin

Medication History

X| X| X| X| X| X

Adverse Event

PCl or CABG
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Follow Up

Patients will be contacted at 3, 6 and 12 months post randomisation and
thereafter as clinically indicated. Follow-up will be undertaken by a designated
research nurse and/or research registrar. The 3 month, 6 month and 1 year

assessment can be made by telephone.

At 3 months

Assessment of cardiac signs and symptoms
Assessment of SAE and endpoints

Record of current medications
Abbreviated Mental Test

Any abnormalities might trigger further investigations as appropriate

At 6 months

Assessment of cardiac signs and symptoms
Assessment of SAE and endpoints

Record of current medications
Abbreviated Mental Test

Any abnormalities might trigger further investigations as appropriate

At 1 year

Assessment of cardiac signs and symptoms
Assessment of SAE and endpoints

Record of current medications
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Abbreviated Mental Test

If significant abnormalities are detected, further investigation may be required

with either non-invasive testing and/or a further angiogram.

If a follow-up angiogram is performed within 1 year of the original PCI and
further revascularisation is decided upon (CABG or re-PCl), this will count as
completion of the primary endpoint of TVF, irrespective of whether the

revascularisation procedure lies within the 1 year time frame of the study.

Long term mortality tracking will be performed using the UK national mortality

tracking system at 2, 3 and 4 years

Sample Size

The expected death/nonfatal Ml rate for the group of patients treated with a
conservative strategy would be 38% at 1 year, based on published data. We
estimate the expected death/nonfatal M1 for the invasive strategy group to be
28%. Using this estimate a sample size of 712 patients would achieve 80%
power for 5% significance. To allow for 5% of patients lost to follow-up, it is

proposed that 750 patients will be recruited.

Recruitment

All patients aged 80 or above presenting on the date of their NSTEMI will be
considered for the trial. A total of 750 patients will be enrolled in the study at

20 UK sites. Each site is expected to enrol 2-3 patients per month.
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Randomisation

Patients who fulfil inclusion criteria and consent to the study will be
randomised on a 1:1 basis electronically using the Dendrite clinical systems

electronic data capture.

Data Collection and Management

Participant data will be recorded in a limited access secure electronic CRF
system. The clinical database will reside on a production server hosted by
Dendrite. All changes made to the clinical data will be captured in an electronic
audit trail and available for review by BSUH or its representative. The
associated software and database have been designed to meet regulatory
compliance for deployment as part of a validated system compliant with laws
and regulations applicable to the conduct of clinical studies pertaining to the use

of electronic records and signatures. Database backups are performed regularly.

The site Investigator team will maintain in original format all essential study
documents and source documentation that support the data collected on the
study participants in compliance with ICH/GCP guidelines. The site
Investigator team will take measures to ensure that these essential documents

are not accidentally damaged or destroyed.

Prior to database export, the data will be checked, cleaned and locked. Export

will be to a .csv (or similar) file for import to Stata version 15.1 or higher.
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Statistical Methods

Participant flow through the trial will be depicted in a CONSORT flow chart,
according to the CONSORT Statement 2010.

Available cases will be analysed in the group to which they were randomised.

Comparability of treatment groups will be checked descriptively. Patient
characteristics and outcomes will be summarised by group using descriptive
statistics. Categorical outcomes will be summarised using frequencies and

percentages, continuous outcomes using medians and interquartile ranges.
Kaplan-Meier curves will be plotted for time death/MI.

The primary analysis will be conducted using logistic regression with fixed
effects for invasive versus non-invasive treatment and centre. Other pre-
randomisation variables prognostic of the composite endpoint death/MI may be
included; these will be agreed and written into an analysis plan which will be
signed off prior to final analysis. We will report the odds ratio for invasive vs.
non-invasive treatment and its 95% confidence interval, together with the p-
value. Time to the primary endpoint will be a secondary outcome. A Cox
proportional hazards model will be fitted with fixed effects as described above
and the proportional hazards assumption checked. If this assumption is not
satisfied, we will introduce time by covariate interactions. We will report the
hazard ratio for invasive vs. non-invasive treatment, with its 95% confidence

interval and p-value.

Other secondary outcomes (as appropriate) will be analysed using logistic

regression models with fixed effects as described above.

All analysis will be conducted in Stata version 15.1 or higher.
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Stopping Rules

One interim analysis is planned for the primary endpoint. It is expected that the
interim analysis will be performed at the 1/3™ recruitment stage of the study.
The interim analysis for stopping the trial early for positive efficacy will use an
alpha-spending function. The Lan-DeMets method will be used to specify p-
values for the interim analysis of efficacy that are allowed. This method allows
for changing the time of an interim analysis, adding interim analyses, or

dropping analyses under certain circumstances.

This method requires an alpha spending function to generate interim p-value
cut-off levels for significance testing. The boundary chosen is the O’Brien-
Fleming boundary. This is a boundary that is conservative for early time points,
and most of the alpha-spending is at the final analysis. The p-value criteria at
the interim and final analyses preserves overall alpha for the primary endpoint
at 0.05 (2-sided).

At the request of the DSMC and Chief Investigator the trial has stopped
recruiting patients as of the 24" September 2018.

The primary reason for stopping recruitment early is slow recruitment to the
trial. We have thus far recruited 252 patients to the trial. Recruitment
commenced on 16" May 2014. The original target sample size was 750 with a
planned end to the trial of 1% June 2019. It would be futile to continue the trial
on the current recruitment trajectory. The last patient recruited to the trial will
have 1-year follow up on 24" September 2019 and all sites will be informed of

the amendment and closure

The Research Governance and Quality Assurance Group of Brighton and
Sussex University Hospitals NHS Trust have approved this request for a

substantial amendment to the trial protocol on the 20" March 2019.
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Adverse Events

Participants in the study are elderly and have presented acutely with a NSTEMI,
undergoing major heart surgery. In such a population many AEs and/or SAEs

are expected to occur.

This is an endpoint driven study and all primary and secondary endpoints need
to be reported to the sponsor as soon as the investigator is aware of their
occurrence who will then notify the study’s safety committee. However, as
these events are expected, they do not need to be reported as SAEs. The Chief
Investigator (Cl) is responsible for reporting related and unexpected SAE to the
relevant Research Ethics Committee (REC) and the sponsor for the study. They
are also responsible for ensuring all investigators are promptly notified of any

findings that may impact participant safety.

The PI/CI will assess each AE for causality, seriousness and expectedness and

for reporting unexpected and related SAEs to the CI and sponsor immediately.

The Sponsor will be responsible for creating and maintaining a database of
reported unexpected and related SAEs and tracking their outcome.

Data Monitoring

A Data and Safety Monitoring Committee (DSMC) will be convened to look at
the data from an ethical standpoint, the safety, rights and well being of the trial
participants being paramount. The members of the DMC have the experience
and expertise and are independent of the trials: Professor Adrian Banning
(independent expert), Dr Angela Hoye (independent expert) and Derek

Robinson (statistician).

The role of the DSMC will be to determine if additional interim analyses of the
trial data should be undertaken, review reports from the clinical events

adjudication committee. To consider the data from interim analyses, plus any
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additional safety issues for the trial and relevant information from other sources.
To report to the Trial Steering Committee (TSC) to recommend on the
continuation of the trial and to consider any requests for release of interim trial
data.

Trial Steering Committee

The role of the Trial Steering Committee (TSC) is to provide overall
supervision of the trial. In particular, the progress of the trial to maximise the
chances of completing the trial within the agreed time scale, adherence to the

protocol, patient safety and consideration of new information.

e Monitor and supervise the progress of the trial

e Review relevant information from other sources

e Consider the recommendations of the DSMC

e Inform the regulatory boards of the progress of the trial

e To advise on publicity and presentation of all aspects of the trial

Dr Adam de Belder

Dr David Hildick-Smith
Dr Simon Redwood

Dr Peter O’Kane

Dr Juliet Wright (Consultant for Stroke and Elderly Care Medicine)
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Clinical Events Committee

The Clinical Events Committee (CEC) is an independent committee to review
the information obtained on endpoints reported in the trial to determine whether

the endpoints meet protocol-specified criteria.
Dr Mark de Belder

Dr Andrew Sutton

Ethics

The UK Chief Investigator (CI) will obtain approval for the trial from the main
research ethics committee (REC). The CI will also facilitate the trial through
the NIHR CRN portfolio and study-wide governance reviews. The CI will
advise the REC of the process of the trial, submit yearly reports and the end of

study report.

The Principal Investigator at each UK site will be responsible for obtaining trust

approval prior to commencing the trial.

Amendments

The CI will submit to REC any amendments to the protocol, the PI will gain

trust approval for the amendment prior to implementing the amendment.

Informed Consent

Signed informed consent will be obtained by a member of the research team
before any trial specific procedures. Participates and researchers must

personally sign and date the REC approved consent form prior to enrolment.
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Confidentiality

All patient data will be anonymised by the site research team. Each patient
entering the study will be given a case specific number. This number replaces
the use of any personal identifiable data. Data transferred onto the electronic
case report form (e-CRF) will require only the case specific number. This

should ensure that there is no risk to patient confidentiality.

The local sites will retain a list of case specific study numbers, for their patients,

this list will not leave the local site.

Declaration of Interests

The trial is supported by an unrestricted grant from Medtronic Cardiovascular.

The Author declares that there is no conflict of interest.

Publication Policy

The investigators are committed to the publication and widespread
dissemination of the results of the Study. It is agreed that the recommendation
of any party concerning manuscripts or text shall be taken into consideration in
the final preparation of scientific documents for publication and presentation.
All proposed publications and presentations resulting from or relating to the
study must be submitted to the steering committee for review and approval prior

to submission for publication or presentation.

It is intended that the Principal Investigators from the highest-recruiting centres
will be invited to participate fully in the preparation and authorship of the main

manuscripts resulting from this study.
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Appendix B: Definitions

Definition of Death

The cause of death will be adjudicated as being due to cardiovascular causes,

non cardiovascular causes, or undetermined causes.

e Cardiovascular Death includes sudden cardiac death, death due to acute
myocardial infarction, death due to heart failure or cardiogenic shock,

death due to stroke or death due to other cardiovascular causes

e Non-Cardiovascular Death is defined as any death not covered by cardiac

death or vascular death.

e Undetermined cause of death refers to a death not attributable to one of
the above categories of cardiovascular death or to a non-cardiovascular

cause.

N.B. For this trial all deaths with undetermined causes will be included in the
cardiovascular category.

Myocardial Infarction

The ESC/ACC definition of myocardial infarction will be applied, including the
special circumstances of same admission myocardial re-infarction, or

myocardial infarction peri-PCI.

Either one of the following criteria satisfies the diagnosis for an acute, evolving

or recent MI:

« Typical rise and gradual fall of troponin with at least one of the

following:
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o ischemic symptoms
o development of pathologic Q waves on ECG

o ECG changes indicative of ischemia (ST segment elevation

or depression) or
o coronary artery intervention (e.g., coronary angioplasty)
o pathologic findings of an acute Ml

Biochemical marker evidence of MlI:

e Troponin T or I: Maximal concentration greater than the Ml decision
limit on > 1 occasion (reference values must be determined in each
laboratory by studies using specific assays with appropriate quality
control). Acceptable imprecision at the 99" percentile for each assay
should be defined as <10%. Each individual laboratory should confirm

the range of reference values in their specific settings.
Special circumstances

e For patients who die and for whom no cardiac markers were obtained, the
presence of new ST-segment elevation and new chest pain would meet

criteria for Ml.
Target vessel failure

This incorporates both target vessel inadequacy and target vessel

revascularisation
Target vessel inadequacy

Shall be deemed to have occurred if flow in any vessel or side-branch is <TIMI
3 after appropriate vasodilators have been given (where a further angiogram has

been carried out for clinical purposes).
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Target vessel revascularisation

Shall be deemed to have occurred at follow-up if any coronary vessel requires
or undergoes attempted repeat revascularisation with either balloon angioplasty,

stenting, or coronary artery bypass grafting.
Deterioration of renal function during hospital admission

Worsening renal function is an absolute increase in serum creatinine of >
0.3mg/dl (26.5 umol/l) at any time during hospitalization compared to the value

obtained at admission
Stroke

A stroke is a loss of neurological function caused by an ischaemic or
haemorrhagic event with residual symptoms at least 24 hours after onset or

leading to death

Bleeding (BARC definition)
Type 0: no evidence of bleeding.

Type 1: bleeding that is not actionable and does not cause the patient to seek
unscheduled performance of studies, hospitalization, or treatment by a
healthcare professional. Examples include, but are not limited to, bruising,
haematoma, nosebleeds, or haemorrhoidal bleeding for which the patient does
not seek medical attention. Type 1 bleeding may include episodes that lead to
discontinuation of medications by the patient because of bleeding without

visiting a healthcare provider.

Type 2: any clinically overt sign of haemorrhage (e.g., more bleeding than
would be expected for a clinical circumstance, including bleeding found by
imaging alone) that is actionable but does not meet criteria for type 3, type 4

(CABG-related), or type 5 (fatal bleeding) BARC bleeding. The bleeding must
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require diagnostic studies, hospitalization, or treatment by a healthcare
professional. In particular, the bleeding must meet at least one of the following
criteria: First, it requires intervention, defined as a healthcare professional—
guided medical treatment or percutaneous intervention to stop or treat bleeding,
including temporarily or permanently discontinuing a medication or study drug.
Examples include, but are not limited to, coiling, compression, use of reversal
agents (e.g., vitamin K, protamine), local injections to reduce oozing, or a
temporary/permanent cessation of antiplatelet, antithrombin, or fibrinolytic
therapy. Second, the bleeding leads to hospitalization or an increased level of
care, defined as leading to or prolonging hospitalization or transfer to a hospital
unit capable of providing a higher level of care. Or third, the bleeding prompts
evaluation, defined as leading to an unscheduled visit to a healthcare
professional resulting in diagnostic testing (laboratory or imaging). Examples
include, but are not limited to, haematocrit testing, haemoccult testing,
endoscopy, colonoscopy, computed tomography scanning, or urinalysis. A visit
or phone call to a healthcare professional during which neither testing nor

treatment is undertaken does not constitute type 2 bleeding.

Type 3: clinical, laboratory, and/or imaging evidence of bleeding with specific

healthcare provider responses, as listed below:
—Bleeding Academic Research Consortium type 3a bleeding
Any transfusion with overt bleeding

Overt bleeding plus haemoglobin drop >3 to <5 g/dL (provided haemoglobin
drop is related to bleeding). Haemoglobin drop should be corrected for
intercurrent transfusion in which 1U packed red blood cells or 1 U whole blood

would be expected to increase haemoglobin by 1 g/dL.

—Bleeding Academic Research Consortium type 3b bleeding
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Overt bleeding plus haemoglobin drop >5 g/dL (provided haemoglobin drop is
related to bleed). Haemoglobin drop should be corrected for intercurrent
transfusion in which 1 U packed red blood cells or 1 U whole blood would be

expected to increase haemoglobin by 1 g/dL.
Cardiac tamponade

Bleeding requiring surgical intervention for control (excluding

dental/nasal/skin/haemorrhoid)
Bleeding requiring intravenous vasoactive drugs
—Bleeding Academic Research Consortium type 3c bleeding

Intracranial haemorrhage (does not include microbleeds or haemorrhagic
transformation; does include intraspinal); subcategories confirmed by autopsy,

Imaging, or lumbar puncture

Intraocular bleed compromising vision

Type 4: Coronary Artery Bypass Graft-related bleeding

Perioperative intracranial bleeding within 48 hours

Reoperation after closure of sternotomy for the purpose of controlling bleeding

Transfusion of >5 U whole blood or packed red blood cells within a 48-hour
period (only allogenic transfusions are considered transfusions for CABG-
related bleeds)

Chest tube output >2 L within a 24-hour period

Notes: If a CABG-related bleed is not adjudicated as at least a type 3 severity
event, it will be classified as not a bleeding event. If a bleeding event occurs

with a clear temporal relationship to CABG (i.e., within a 48-hour time frame)
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but does not meet type 4 severity criteria, it will be classified as not a bleeding

event.
Type 5: Fatal bleeding

Fatal bleeding is bleeding that directly causes death with no other explainable
cause. BARC fatal bleeding is categorized as either definite or probable as

follows:

Probable fatal bleeding (type 5a) is bleeding that is clinically suspicious as the
cause of death, but the bleeding is not directly observed and there is no autopsy

or confirmatory imaging.

Definite fatal bleeding (type 5b) is bleeding that is directly observed (by either
clinical specimen [blood, emesis, stool, etc.] or imaging) or confirmed on

autopsy.

The site of fatal bleeding is specified as intracranial, gastrointestinal,

retroperitoneal, pulmonary, pericardial, genitourinary, or other.

Bleeding Academic Research Consortium fatal bleeding is meant to capture
deaths that are directly due to bleeding with no other cause. The time interval
from the bleeding event to the death should be considered with respect to likely
causality, but there is no specific time limit proposed. Bleeding that is
contributory but not directly causal to death is not classified as fatal bleeding
but may be categorized as other forms of bleeding. Bleeding that leads to
cessation of antithrombotic or other therapies may be contributory but again
would not be classified as fatal bleeding. Bleeding associated with trauma or
with surgery may be fatal, depending on whether it was determined to be

directly causal or not.
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Appendix C: Abbreviations

ACT
BCIS
BMS
CABG
CEC
Cl
DES
DMC
ECG
ESC
Gl
GTN
LAD

Activated Clotting Time

British Cardiovascular Intervention Society
Bare Metal Stent

Coronary Artery Bypass Graft
Clinical Events Committee
Chief Investigator

Drug Eluting Stent
Data-Monitoring Committee
Electrocardiogram

European Society of Cardiology
Gastrointestinal

Glyceryl trinitrate

Left Anterior Descending

LIMALeft Internal Mammary Artery

Ml
NICE
NIRMI
NOACs
NSTEMI
OMT
PCI
STEMI
TSC
TVF

Myocardial Infarction

National Institute for health care Excellence
National Registry of Myocardial Infarction
New Oral Anticoagulants

Non ST Elevation Myocardial Infarction
Optimal Medical Treatment

Percutaneous Coronary Intervention

ST Elevation Myocardial Infarction

Trial Steering Committee

Target Vessel Failure
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Appendix D: Abbreviated Mental Test
Question Score
What is your age? (1 point)
What is the time to the nearest hour? (1 point)

Give the patient an address, and ask him or her to repeat
it at the end of the test. (1 point) e.g. 42 West Street

What is the year? (1 point)

What is the name of the hospital or number of the
residence where the patient is situated? (1 point)

Can the patient recognize two persons (the doctor, nurse,
home help, etc.)? (1 point)

What is your date of birth? (day and month sufficient) (1
point)

In what year did World War 1 begin? (1 point)

(other dates can be used, with a preference for
dates some time in the past.)

Name the present monarch/dictator/prime
minister/president. (1 point)

(Alternatively, the question "When did you come to [this
country]? " has been suggested)

Count backwards from 20 down to 1. (1 point)

44



Appendix E: Sample of data to be collected
Date of birth

Sex

Ethnicity

Hospital

Angina status

NYHA class

Risk factors
Smoking history
FH premature IHD
Hypertension
Hypercholesterolaemia
Peripheral vascular disease
Body mass index
Diabetes mellitus
Renal impairment
Previous cardiac history
Myocardial infarction

Previous PCI
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Previous CABG
Congestive cardiac failure
LV function
Carotid endarterectomy/angioplasty
Peripheral bypass grafts/angioplasty
Physical examination
Height
Weight
BMI
BP
Pulses/bruits

ECG

Rhythm

LBBB

RBBB

Resting ST depression
T wave inversion

Q waves

Clinical presentation

Acute coronary syndrome (troponin+ve)
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TIMI risk score
GRACE risk score
Strategy Randomised
Conservative vs. Invasive strategy
Medication preprocedure
Aspirin
Clopidogrel
Glycoprotein inhibitor
B-Blocker
Ca antagonist
Nicorandil
Nitrates
Angiogram
Vessels greater than 70% stenosed
LV function (<30%, 30-50%, >50%)
Vessels planned to be treated
Nature of lesion to be treated
Length of treatment site
Diameter of vessel site

ACC grade of vessel lesion (A,B,C)
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Calcification (mild, moderate, severe)
In-stent restenosis
Chronic total occlusion — timing of occlusion

Procedural details

Approach — femoral/radial

French size

Heparin dose

Guide catheter

Planned strategy complete or incomplete revascularisation
No of diseased vessels

No of vessels planned for intervention

Type of Stent deployed

Successful outcome

Final result — successful, partial success, poor, failure to cross.
Angioplasty details overall

Final angiographic result in all vessels treated
Glycoprotein inhibitor use

Complications

No. of Balloons used

No. of Stents used
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Procedure duration

Fluoroscopy time

Post revascularisation

Time to discharge (<24 hours, 24-48 hours, >48 hours)
Reasons for delayed discharge

Post PCI ECG

Troponin | at 16-22 hours

Complications (access site, revascularisation, MI, CABG)
Discharge medications

Coronary artery bypass surgery (CABG)

Time from randomisation to CABG (days)
EuroScore

No. of grafts

Type of graft

Bypass time

On or off bypass

Procedural time

Length of hospital stay

Major complications of surgery

Minor complications of surgery
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