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Abstract 

Background: International guidelines recommend an early invasive strategy for patients with 

high- and intermediate-risk non-ST-elevation acute coronary syndromes (NSTE-ACS). Data 

to support this guidance in the elderly are limited. 

Objectives: To demonstrate that an early invasive strategy is superior to optimal medical 

therapy (OMT) alone in treating elderly NSTE-ACS patients. 

Methods: Eligible patients (≥80 years old, chest pain, ischemic ECG, and biomarker 

positive) with high-risk NSTE-ACS 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 infarction at 1 year post randomisation. 

Results: From May 2014 to September 2018, 251 patients (n=125 invasive vs. n=126 

conservative) were randomised by 12 United Kingdom centres. Each trial arm was well 

matched for baseline demographics and cardiovascular risk. Almost 50% were female. Ten 

patients (8.0%) did not have an angiogram in the invasive arm. Eleven conservative arm 

patients (8.7%) had an angiogram. All patients completed 1-year follow-up. There was no 

difference in the primary endpoint at 1 year (invasive 18.4% [23/125] vs. conservative 22.2% 

[28/126]; p=0.37). The Kaplan-Meier estimate of event-free survival was also similar (hazard 

ratio 0.78, 95% confidence interval [0.45-1.35]; p=0.37). Equivalence in the primary 

endpoint persisted after Cox proportional hazards regression analysis. Patients who 

underwent revascularisation were more likely to be free of angina at 3 months (p<0.001). At 

1-year angina burden was similar (p=0.25). 

Conclusions: There was clinical equipoise between an intervention-guided versus 

conservative management alone strategy in very elderly intermediate- and high-risk NSTE-

ACS patients.  
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Introduction 

International guidelines advocate the utilization of an early invasive treatment strategy in 

intermediate- or high-risk non-ST-elevation acute coronary syndrome (NSTE-ACS) patients, 

within 24-72 hours of hospital admission.(1,2) The elderly, however, are typically under-

represented in the randomised trials that form the bedrock of these myocardial 

revascularisation consensus documents.(3) Indeed, a systematic review of 1,067,520 patients 

from 460 ACS trials conducted between 2001 to 2018, found the mean (standard deviation) 

age of enrolled individuals to be 62.9 (10.7) years overall.(4) Furthermore, the evidence base 

used to support contemporary clinical practice guidelines in the elderly predominantly centres 

around observational data (5–11) and meta-analyses (12,13). Randomised controlled trial 

data are scant, heterogeneous in relation to what age stratum is deemed elderly and beset by 

small sample populations.(14,15) 

The European Society of Cardiology (ESC), American Heart Association (AHA) and 

American College of Cardiology (ACC), although cognizant of the paucity of definitive data 

in the elderly (classified as ≥75 years old), maintain support for an early invasive strategy in 

this high-risk cohort. Yet despite these recommendations there remains a widespread 

reluctance to offer revascularisation to elderly patients based on factors such as frailty, a 

truncated life expectancy, impaired cognition leading to a presumed attrition in adherence to 

pharmacotherapy, pre-existing polypharmacy, and a greater susceptibility to drug- and 

procedure-related complications such as renal failure and bleeding.(6)  

Our aim, therefore, was to perform a randomised trial of adequate statistical power 

and follow-up to show that an early invasive strategy was superior to conservative 

management in truly elderly (≥80 years old) NSTE-ACS patients thereby positively 

supplementing the existing evidence base to ensure this cohort receive optimal care 

irrespective of age. 



 6 

 

Methods 

Trial design 

The Revascularisation or medIcal therapy iN elderly patients with aCute anginAL syndromes 

(RINCAL) trial (NCT02086019) was an all-comer investigator-initiated multicentre open-

label randomised controlled trial of an early intervention-guided strategy in addition to 

guideline-mandated optimal medical therapy (OMT) versus OMT alone in NSTE-ACS 

patients aged 80 years and above. An NSTE-ACS was defined as an acute hospital admission 

characterized by chest pain associated with typical ischemic changes on electrocardiogram 

(ECG) and a significant rise in the cardiac biomarker Troponin (T or I) relative to the specific 

parameters of the assay used in a participating centre. To be eligible, the enrolling 

cardiologist had to confirm whether the patient would be suitable for either an early invasive 

or conservative strategy. Exclusion criteria included: acute ST-elevation myocardial 

infarction, cardiogenic shock, platelet count ≤50 x 109/mm3, patient life expectancy <1 year, 

allergies to guideline-mandated antiplatelet therapy, major gastrointestinal haemorrhage 

within the preceding 3 months or any previous intracranial haemorrhage.  

On arrival to hospital NSTE-ACS patients fulfilling the inclusion criteria would be 

treated according to a standard ESC guideline-mandated ACS protocol, which would include 

loading doses of aspirin and a P2Y12 inhibitor (if antiplatelet naïve) and a therapeutic dose of 

low molecular weight heparin or factor Xa inhibitor as per each recruiting centre treatment 

algorithm. Patients would then be approached by the research team and be asked to give 

informed consent if agreeable to trial participation. Randomization was performed 1:1 with 

the use of a web-based system (https://www.e-dendrite.com). The full trial protocol can be 

found in the online appendix.  

https://clinicaltrials.gov/ct2/show/NCT02086019
https://www.e-dendrite.com/
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The trial was approved by the investigational review board or research ethics 

committee aligned to each participating centre and performed according to the Declaration of 

Helsinki and Good Clinical Practice. This was an investigator-initiated study, supported by 

an unrestricted educational grant from Medtronic (Dublin, Ireland). The funder had no role in 

the study design, data analysis and interpretation or drafting of the original manuscript. 

 

Procedures and optimal medical therapy 

For individuals randomised to an invasive strategy, early coronary angiography was 

conducted with physiological determination of intermediate lesions by fractional flow reserve 

or instantaneous wave-free ratio if deemed necessary by the operator. At the discretion of the 

interventional cardiologist significant coronary lesions were treated with ad hoc percutaneous 

coronary intervention (PCI), or referred directly for coronary artery bypass graft (CABG) 

surgery or discussion at a Heart Team meeting (see Online Appendix). Use of second 

generation drug-eluting stents and arterial conduits for graft surgery were strongly 

recommended. Patients with coronary anatomy that did not require or was not amenable to 

intervention were left on OMT. Troponin was measured on admission (in all patients), just 

prior to invasive testing and again 16-22 hours following revascularisation, or as near to 

discharge as possible if sooner. 

The conservative arm was treated with optimal medical therapy. Physicians were able 

to arrange angiography with a view to revascularisation if there was clinical deterioration 

indicated by ongoing chest pain with or without dynamic ECG changes and a further rise in 

Troponin levels. 

By hospital discharge, all patients were to be prescribed dual antiplatelet therapy for 

at least 6 months but ideally 1 year. Aspirin was mandatory (unless contraindicated) and the 

choice of P2Y12 agent left to operator discretion. All patients were encouraged to receive rate 
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control medication (beta blockers or ivabradine), an angiotensin-converting enzyme inhibitor 

(or equivalent), high dose statins, and coronary vasodilator drugs (oral nitrates or nicorandil) 

as required. 

All patients were followed up at 3, 6, and 12 months to determine progress, record 

drug compliance and assess for adverse clinical events. 

 

Endpoints and definitions 

The primary composite endpoint was all-cause mortality and non-fatal myocardial infarction 

(MI) at 1 year post randomization. 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 at each local laboratory). 

Periprocedural MI was defined as a rise in troponins to ≥3 x ULN assuming normal 

biomarkers pre-angiogram. Major secondary endpoints were time to death or non-fatal MI, 

unplanned revascularisation, permanent stroke (i.e. new neurological deficit with duration 

>24 hours confirmed by a neurologist and appropriate neuro-imaging), major bleeding 

(Bleeding Academic Research Consortium type 3B or above) during hospital admission and 

at 1 year, deterioration in renal function during hospital admission, angina burden at 3 

months and 1 year and stent thrombosis at 1 year. 

 

Statistical analysis and data management 

The expected rate of the primary endpoint for conservative management was set at 38% at 1 

year. We estimated the expected death/nonfatal MI rate in the early invasive cohort to be 

28%.(14,15) Therefore 750 patients (allowing for a 5% loss to follow-up) would need to be 

randomised in a 1:1 fashion to achieve 80% power (2-sided =0.05) to detect a 10% 

difference in the means.  



 9 

Continuous variables are summarized as mean ± SD, or as median and interquartile 

ranges (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 comparison between groups was undertaken by the χ2 

or Fisher exact tests. Event-free survival was estimated 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 then applied for multivariable 

adjustment. A value of p < 0.05 was used for statistical significance. Data handling and 

analysis were performed using R version 3.5.1 (The R Foundation for Statistical Computing). 

Data were collated on a dedicated web-based secure site, entered by the host 

institution, and validated by the trial organization (Sussex Cardiac Centre, Brighton, UK). All 

clinical events were adjudicated by an independent committee. The Data and Safety 

Monitoring Committee (DSMC) was responsible for data analysis, which was conducted on 

an intention-to-treat basis.  

 

Results 

From May 2014 to September 2018, 12 interventional centres in the United Kingdom 

recruited 251 NSTE-ACS patients. They were subsequently randomised 1:1 to an 

intervention-guided (n=125) versus optimal medical therapy alone (n=126) management 

strategy. One patient withdrew from the trial after consenting to participation (see Figure 1). 

The DSMC recommended cessation of the trial before the sample size was met due to slow 

recruitment. Trial visits ended in September 2019, meaning the last patient to be recruited 

completed at least 1 year follow-up. 
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Figure 1 The RINCAL trial CONSORT diagram 

 

 

 

Baseline demographics and procedures 

Each trial arm was well matched in terms of baseline demographics and cardiovascular risk. 

Female representation was almost 50% in both cohorts (Table 1). There were significantly 

more diabetics randomised to the intervention arm. Ten patients (8.0%) did not proceed to an 

angiogram in the invasive arm. Those that did had predominantly radial access (83.3%) 

angiography. Over 50% of those randomised to intervention went on to have 

revascularisation either by PCI or CABG. Eleven patients (8.7%) in the conservative arm 

subsequently needed an angiogram for clinical instability. Of those, 9 patients (81.8%) had at 
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least 2-vessel coronary artery disease (CAD) or greater and of those, 4 patients (44.4%) 

required revascularisation. Uptake of guideline-mandated drug therapies was high overall 

(Table 2). The median duration of follow-up was 369 days (interquartile range 354-380 

days). 

 

Table 1 Baseline demographics of participants following randomization 

 Intervention (n=124) OMT only (n=126) p-value 

Mean age (range) 84.8 (80 to 95) 85.2 (80 to 95) 0.37 

Female 60/124 (48.4%) 58/126 (46.0%) 0.80 

Prev. MI 33/123 (26.8%) 35/123 (28.5%) 0.89 

Prev. PCI 21/122 (17.2%) 16/124 (12.9%) 0.38 

Prev. CABG 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 I 99/120 (82.5%) 93/117 (79.5%) 0.62 

Killip Class II 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%) 7/119 (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%) 44/125 (35.2%) 0.69 

Troponin >200 84/124 (67.7%) 81/125 (64.8%) 0.69 
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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 

 

Table 2 Breakdown of pharmacotherapy prescribing and procedural 

characteristics 

 Intervention (n=124) OMT only (n=126) p-value 

Aspirin 115/122 (94.3%) 108/122 (88.5%) 0.17 

P2Y12 inhibitor 117/122 (95.9%) 116/122 (95.1%) 1.00 

Warfarin 7/121 (5.8%) 15/122 (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 65/122 (53.3%) 47/122 (38.5%) 0.029 

ACE/ARB 60/122 (49.2%) 49/122 (40.2%) 0.20 

Calcium channel antagonist 23/122 (18.9%) 21/120 (17.5%) 0.87 

Nitrate/nicorandil 69/122 (56.6%) 82/120 (68.3%) 0.064 

Angiogram: left main and/or 3-vessel 

CAD 

30/114 (26.3%) 7/11 (63.6%) 0.016 

Angiogram: 2-vessel CAD 19/114 (16.7%) 2/11 (18.2%) 1.00 

Angiogram: 1-vessel CAD 32/114 (28.1%) 0/11 (0%) 0.064 

Angiogram: 0-vessel CAD/normal 33/114 (28.9%) 2/11 (18.2%) 0.73 

PCI (with stent) 61/124 (49.2%) 3/126 (2.4%) <0.001 

CABG 2/124 (1.6%) 1/126 (0.8%) 0.62 

Radial access angiogram 95/114 (83.3%) 8/11 (72.7%) 0.41 

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 
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Primary combined endpoint 

There was no significant difference in the combined primary endpoint of all-cause mortality 

and non-fatal MI at 1 year post randomization (intervention-guided strategy 18.5% versus 

OMT alone 22.2%, hazard ratio [HR] 0.79, 95% confidence interval [CI] 0.45-1.36, p=0.39). 

There were no significant differences in the individual components of the primary endpoint 

between each trial arm (Table 3). Kaplan-Meier estimates of event-free survival and 

individual elements thereof can be seen in Figure 2 (Plates A-C). 

 Multivariable analysis using a Cox proportional hazards model found no significant 

interaction with the primary endpoint after adjustment for age, sex, diabetes, troponin, 

GRACE score or ECG changes (Figure 3). 

 

Table 3 Primary combined endpoint and its individual components 

 Intervention 

(n=124) 

OMT only 

(n=126) 

Hazard 

ratio 

95% Confidence 

interval 

p-value 

(log-rank test) 

Combined 23/124 (18.5%) 28/126 (22.2%) 0.79 0.45 – 1.36 0.39 

All-cause 

mortality 

13/124 (10.5%) 14/126 (11.1%) 0.94 0.44 – 1.99 0.86 

Non-fatal 

myocardial 

infarction 

12/124 (9.7%) 18/126 (14.3%) 0.64 0.31 – 1.32 0.23 

Cardiac death 10/124 (8.1%) 10/126 (7.9%) 1.01 0.42 – 2.42 0.99 

Non-cardiac 

death 

3/124 (2.4%) 4/126 (3.2%) 0.76 0.17 – 3.39 0.72 
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Figure 2A Kaplan-Meier survival plot for event-free survival  

 

 

Figure 2B Kaplan-Meier survival plot for time to death 

 

 

 

HR 0.79
95% CI 0.45 – 1.36
p=0.39

Intervention      124                        116                       113                         106             101       

Optimal medical therapy      126                        111                       102                           98           97

Number at Risk

HR 0.94
95% CI 0.44 – 1.99
p=0.86

Number at Risk

Intervention       124                         119                       117                        115            111       

Optimal medical therapy       126                         122                       118                        114           112
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Figure 2C Kaplan-Meier survival plot for time to non-fatal myocardial 

infarction 

 

 

Figure 3 Forest plot illustrating the hazard ratios of the primary combined 

endpoint for important subgroups 

 

HR 0.64
95% CI 0.31 – 1.32
p=0.23

Number at Risk

Intervention       124                         121                       119                        113            112       

Optimal medical therapy       126                         115                       107                        107           107           
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Secondary endpoints 

Results of secondary endpoints can be found in Table 4. These were largely similar in both 

trial arms. Angina burden was significantly less marked in those randomised to an 

intervention-guided strategy after the first 3 months but this too reached equipoise by 1 year. 

 

Table 4 Secondary clinical endpoints 

 Intervention 

(n=124) 

OMT only 

(n=126) 

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 AKI 4/124 (3.2%) 3/126 (2.4%) 0.72 

Canadian Cardiovascular 

Society angina class at 3 

months 

No angina 97/113 (85.9%) 

Class 1 10/113 (8.8%) 

Class 2 4/113 (3.5% 

Class 3 2/113 (1.8%) 

Class 4 0/113 (0%) 

No angina 77/116 (66.4%) 

Class 1 22/116 (19.0%) 

Class 2 12/116 (10.3%) 

Class 3 4/116 (3.4%) 

Class 4 1/116 (0.9%) 

 

<0.001 

Canadian Cardiovascular 

Society angina class at 1 year 

No angina 97/113 (85.9%) 

Class 1 10/113 (8.8%) 

Class 2 4/113 (3.5% 

Class 3 2/113 (1.8%) 

Class 4 0/113 (0%) 

No angina 77/116 (66.4%) 

Class 1 22/116 (19.0%) 

Class 2 12/116 (10.3%) 

Class 3 4/116 (3.4%) 

Class 4 1/116 (0.9%) 

 

0.25 

Stent thrombosis 0/124 (0%) 0/126 (0%) 1.00 

Hospital readmission for 

NSTE-ACS 

7/124 (5.6%) 13/126 (10.3%) 0.24 

In-hospital major 

complications 

4/124 (3.2%) 2/126 (1.6%) 0.45 
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Discussion 

The RINCAL trial was a multicentre open-label randomised controlled study that 

demonstrated equipoise when an early, intervention-guided, strategy with OMT was 

compared to OMT alone in intermediate- to high-risk very elderly patients presenting with 

NSTE-ACS. The primary composite endpoint of all-cause mortality and non-fatal MI was 

similar at 1-year for both strategies, either as a whole or when broken down into its 

constituent parts (Figure 2). Each trial arm was well matched relative to baseline 

demographics, including age and gender. There was high uptake of guideline-mandated 

pharmacotherapy prescriptions with the exception of statins, which were administered 

significantly less often in the conservative arm. One-year follow-up was achieved for 98.8% 

of the trial participants who completed the in-hospital protocol. 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 3 months. Angina burden was equivalent by 1 year but importantly this was 

driven by enhanced symptom control in the OMT alone  rather than a deterioration in the 

interventional trial arm. No stent thrombosis was observed in those proceeding to PCI despite 

a notable level of extensive multivessel CAD and a high likelihood of variable drug 

compliance. 

Recruitment to the trial was, however, difficult and led to the DSMC recommending 

early cessation of the study on the grounds of futility in reaching the sample size target. 

Contrast this to the XIMA trial, where we compared drug-eluting stents versus bare-metal 

stents in octogenarian patients presenting with stable angina or NSTE-ACS.(16) Despite a 

similar age group and underlying pathology, recruitment was straightforward and timely. The 
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question posed by XIMA, however, was not whether to revascularise but how to 

revascularise. 

We can only speculate on what 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 5-year period. During that time 541 patients were assessed for eligibility with 

over half eventually excluded. The eligibility criteria effectively required patients 

hemodynamically stable enough to be suitable for possible randomization to an initially 

conservative strategy. We know the very elderly present unique challenges in this context. 

They are more likely to have multiple comorbidities, physical frailty, polypharmacy and 

extensive multi-vessel CAD, which alone or in combination can exacerbate the risk of 

mortality, recurrent/ongoing myocardial ischemia, and heart failure.(7,10,12) Moreover 

advanced age is in itself an independent predictor of adverse outcome after ACS.(1,6) Thus, 

despite the absence of clinical instability, such unfavourable characteristics may have 

deterred site-specific investigators from recruiting more patients either because they already 

felt a routine invasive strategy was guideline-mandated for such individuals or that the risk of 

complications associated with intervention far outweighed any benefits; i.e. a risk-treatment 

paradox.  

Alternatively, the screening process could be viewed as a true real-world reflection of 

how experienced interventional cardiologists assess their very elderly NSTE-ACS patients. 

Only 1 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 ensued. The rates of unplanned revascularisation, stroke, 

acute kidney injury and rehospitalization for recurrent MI were modest overall and equitable 

between the trial arms. This is in spite of the majority of trial participants being strongly 

biomarker positive with ischemic changes on their ECG and mostly intermediate- to high-risk 
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for in-hospital and 6-month mortality according to their Global Registry of Acute Coronary 

Events (GRACE) score (Table 1). Major bleeding was also relatively uncommon despite 

almost blanket administration of dual antiplatelet therapy in what was already a high bleeding 

risk population. The predominant use of radial access angiography and the use of 

glycoprotein inhibitors being discouraged are both likely to have helped keep bleeding to a 

minimum. 

 

The RINCAL trial is at odds with the prevailing message from observational and randomised 

data published in the literature. Retrospective analysis of the German ACOS, Australian 

ACACIA, Polish PL-ACS, and GRACE registries and post-hoc analysis of the TACTICS-

TIMI 18 trial all demonstrated substantial benefit of an intervention-guided strategy in terms 

of in-hospital, 6-month and 1-year outcomes in those aged ≥75 years.(6–9,11) They also 

confirmed that the elderly, despite being at greatest risk (yet likely to benefit the most from 

intervention), were less likely to be prescribed guideline-mandated medical therapy, offered 

early invasive imaging or receive revascularisation.(6,7,10) Much of this data, however, is at 

least 10 and in some cases over 20 years old. 

There have been just two other randomised trials of optimal NSTE-ACS management 

specifically conducted 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% reduction in the composite primary endpoint of all-cause mortality, non-

fatal MI, stroke and re-hospitalization for cardiovascular causes or bleeding. This was 

deemed non-significant given the trial was powered for a 37.5% difference in the primary 

endpoint.(15) Of note, 29% of the conservative arm crossed over to an invasive strategy, 

mainly for recurrent ischemia. The Norwegian After Eighty study (patients ≥80 years with a 

mean age of 85) enrolled 457 intermediate- to high-risk NSTE-ACS patients over a 38-month 
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period (2010-2014), exceeding their original sample size target of 450.(14) Much like the 

Italian Elderly ACS Study, a comparatively more encompassing primary combined endpoint 

of all-cause death, non-fatal MI, urgent revascularisation, and stroke helped to drive down the 

sample size. Nevertheless, this trial was sufficiently powered to show that an invasive 

strategy was superior to a conservative strategy with a significant 20.8% difference in the 

primary endpoint, driven primarily by lower non-fatal MI and need for urgent 

revascularisation. Importantly recruitment to these trials pre-dates the publication of the most 

recent ESC (2015) and ACC/AHA (2014) NSTE-ACS guidelines, and indeed formed the 

basis of their recommendations on the optimal management of NSTE-ACS in the 

elderly.(1,2) The present investigation, however, recruited at a time when these international 

guidelines have become increasingly entrenched in everyday clinical practice, which may 

have adversely affected timely recruitment. Furthermore, neither study demonstrated a 

mortality benefit for an intervention-guided strategy, in tandem with our findings. 

 

Limitations 

The RINCAL trial was underpowered to adequately test the original hypothesis due to slow 

recruitment. Once again the present study has shown how difficult it is to recruit to strategy-

based investigations, especially when guidelines already exist advocating a particular 

management pathway and the baseline risk of the patient cohort is high. 

The open-label nature of the trial design and the eligibility of very elderly NSTE-ACS 

patients deemed suitable for either intervention or conservative management left solely to the 

recruiting physician at each interventional centre leaves the trial susceptible to performance, 

detection and selection bias. To counter these potential weaknesses, we specifically chose 

busy high-turnover interventional centres with experienced cardiologists working in them to 

recruit trial participants. There was independent adjudication of clinical events. Each trial 
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arm was also well matched according to demographics, cardiovascular risk and 

pharmacotherapy. Moreover, the equivalence seen in all primary and secondary endpoints 

would go against significant biases confounding the overall trial results. 

 

Conclusions 

The RINCAL trial has shown equivalence in terms of 1-year death and non-fatal MI when an 

intervention-guided strategy supported by OMT was compared to OMT alone in 

intermediate- to high-risk very elderly yet clinically stable NSTE-ACS 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. 

 The trial serves to accentuate the importance of individualized decision making, 

taking into consideration patient preference, life expectancy, cognitive and functional status, 

comorbidities, and inherent bleeding risk, to optimise outcome after NSTE-ACS. A one size 

fits all approach should not be applied to this highly heterogeneous patient group. 
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