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VERSION 1 - REVIEW 

REVIEWER Peter L Thompson 
Sir Chares Gairdenr Hospiotal and University of Western Australia 

REVIEW RETURNED 10-May-2016 

 

GENERAL COMMENTS OVERALL:  
This is a major project which addresses an important gap ie the 
determinants of outcomes in elderly patients with acute coronary 
syndromes are poorly understood as they have largely been 
excluded from clinical trials. It is enormously ambitious in the range 
of measurements to be taken in elderly patients. The complex mix of 
frailty and co morbidity measure with extensive cardiovascular 
measurements and multiple biomarkers is certainly unique, but hard 
to comprehend how all this data can be reasonably made into a 
prognostic index. There is a high likelihood that simple factors such 
as frailty measures, co-morbitiy index, and basic lab tests such as 
extent of myocardial damage (troponin, left venticular function on 
echo) renal function may statistically overwhelm all the extensive 
(and expensive) cardiovascular meaures and biomarkers.  
SAMPLE SIZE AND POTENTIAL FOR MISSING DATA:  
While the sample size calculates 300 patients, there does not 
appear to be any allowance for incomplete data. The likelihood of all 
300 patients agreeing to or being suitable for VH/IVUS and OCT 
during angiography, as well as carotid ultrasound, peripheral arterial 
measurements is very low. Interpretation of the OCT images is not 
as well characterised as for VH-IVUS, and there is no summary of 
how this data is to be summarised into factors to be included in the 
statistical analysis. As well as this, there is a likelihood that even if 
the patient agrees to have the procedure, there may be technical 
reasons why the results may not be useable (echocardiography has 
a relatively high rate of poor imaging especially in elderly patients, 
carotid IMT is very operator dependent, peripheral assessment of 
endothelial function requires a period of cuff occlusion which may 
not be acceptable to all subjects, IVUS-VH and OCT are not always 
technically feasible).  
Detailed questionnaires are not popular with elderly patients, and 
they are being asked to complete 2x frailty indices, 2x QOL indices 
and a comorbidity index.  
 
These factors may cumulate so that the data set is far from 
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complete, and this becomes a significant factor in the analysis. The 
statistical analysis appears to be sophisiticated but allowance for 
missing data has not been included.  
FEASIBILITY  
Some preliminary evidence of feasibility in elderly patients should be 
included. On initial review, the project appears to be too ambitious to 
be successful. Basic data on reproducibilty and coefficient of 
variation indices of the key lab measurements would be welcome to 
indicate that there is established familiarity with the techniques, and 
reproducibilty between the 2 participating centres.  
STATS PLAN  
In the Stats plan, there is an excellent and detailed state of the art 
summary of the development of the index. There is reference to 
1000 bootstrap samples, but only 300 patients are in the study.   

 

REVIEWER Stefano Savonitto 
Cardiovascular Department, Manzoni Hospital, Lecco, Italy 

REVIEW RETURNED 10-May-2016 

 

GENERAL COMMENTS Revision of BMJ open elderly  
The Authors have designed a prospective study in order to collect 
information useful to develop a predictive score in elderly patients 
with NSTEACS. They have planned to collect a huge amount of 
clinical, functional, biochemical and imaging data candidate to 
generate this score.  
GENERAL COMMENTS  
It is hard to focus the social, physiological and pathophysiological 
idea behind the hypothesized score.  
A predictive score should be such that it can be reproduced by other 
colleagues in the future and in different institutions: have the Authors 
considered that the wealth of data they are gathering is far beyond 
the reach of other doctors?  
In which other sample of patients would the Authors validate their 
score?  
 
INTRODUCTION  
In their Introduction (line 34) the Author state that “There is a paucity 
of evidence from clinical trials and studies to inform the management 
of ACS in older patients. More than half of all randomised controlled 
trials for acute coronary syndrome failed to enrol participants >75 
years of age and, even in those that did, only 9% were >75 years of 
age6”. The reference is 15 years old. Since that time, there have 
been RCTs in patients aged >75 years in STEMI (3 studies 
metanalysed by Hector Bueno in 2011 Eur Heart J), NSTEACS (the 
Italian Elderly ACS trial and the After Eighty trial) and in patients not 
undergoing revascularization in a large pre-specified subgroup of the 
TRILOGY trial: these studies should be mentioned in order to 
provide a state of the art background for the study.  
 
METHODS  
Page 8, line 28: “Contemporary treatment of NSTEACS, as felt 
appropriate by the treating  
interventional cardiologist, if offered to the patients16.” The Authors 
refer to the 2011 ESC Guidelines, although a new edition was 
published in 2015, with specific changes regarding the level of 
evidence and strength of recommendations for an invasive approach 
in the elderly. So, either the Authors state that the patients are 
offered treatment according to the 2011 recommendations or, more 
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reasonably, they mention both ESC guideline editions and state that 
“during the course of the study the patients were treated according 
to existing evidence and guideline recommendations at the time of 
enrolment”.  
 
The definition of NSTEACS used for enrolment should be specified 
(symptoms-ECG-troponin). It would be better to consider only Tn 
positive patients: with the high sensitivity troponin currently 
available, Tn negative patients are an indefinite population, 
particularly in the elderly group (reduced renal clearance and LVH 
are quite common causes of spurious Tn elevations in older adults).  
 
In their study, the Investigators go fishing a number of biochemical 
and imaging markers of atherosclerosis, inflammation and aging. Is 
there a precise pathophysiological basis for this exercise? The 
incremental predictive value of each of these markers with regard to 
outcome should be tested on top of the predictive value of the 
established prognostic markers (age, EGC, troponin, RBC, serum 
creatinine and LV function)  
 
Imaging: besides coronary angiography and, when indicated, PCI, 
all other imaging procedures are left at the discretion of the 
operating cardiologist: again, there is no precise investigative idea 
behind this additional imaging. Which patients will undergo this 
additional imaging? Who will undergo IVUS, VH and or OCT? The 
technical descriptions of IVUS, virtual histology and OCT are 
superfluous: it might be left to the specific references. Figure 2 is 
beautiful, but maybe superfluous in the present paper: a reference 
might be enough.  
 
Will arterial stiffness markers measured in all patients both at the 
carotid and arm sites? Same question for endothelial function. Same 
for CIMT. Will all patients undergo all these examinations?  
 
Primary Outcome Measures  
Page 18, line 3: “Primary outcome measures are death, myocardial 
infarction, stroke, repeat revascularisation and BARC (Bleeding 
Academic Research Consortium)-defined bleeding at one-year and 
rehospitalisation for any reason”. Not clear: is this a composite 
endpoint? Is it hierarchical or aggregate?  
 
Is “any type of revascularization” a clinically relevant endpoint? 
There should be a minimum level of BARC considered clinically 
meaningful to be entered in an endpoint.  
 
Sample size  
Page 18, line 21: “From previous studies, the mortality rate in similar 
cohorts at 1-year is approximately 2-5%.” Where did the Authors find 
these (much low) figures? Please, cite “previous studies”. This 
reviewer is used to see much higher figures. The sample size seems 
to be calculated on the one-year mortality rate: is this the primary 
endpoint of the study? Again, primary and secondary outcomes 
should be defined a priori much more precisely.  
 
The investigators are really willing to develop a predicting score 
using all of the clinical, biochemical, imaging anf QoL or frailty data 
collected in this study?  
 
REFERENCES  
Please, check carefully all references. E.g.  
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Ref 5: the complete ref should be Cardiol Rev. 2015 Jan-
Feb;23(1):26-32. doi: 10.1097/CRD.0000000000000016.  
 
Ref 19 has the following Authors: Charlson ME, Pompei P, Ales KL, 
MacKenzie CR 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1 

 
Comment 1 
“This is a major project which addresses an important gap, i.e. the determinants of outcomes in 
elderly patients with acute coronary syndromes are poorly understood as they have largely been 
excluded from clinical trials. It is enormously ambitious in the range of measurements to be taken in 
elderly patients. […] There is a high likelihood that simple factors such as frailty measures, co-
morbidity index, and basic lab tests such as extent of myocardial damage (troponin, left ventricular 
function on echo) renal function may statistically overwhelm all the extensive (and expensive) 
cardiovascular measures and biomarkers.” 
 
Response 1 
We thank the reviewer for their recognition of the clinical significance of this work, and agree 
that the scope of this project is ambitious, particularly regarding the collection of a wide range 
of clinical, biochemical, radiological and functional data. However, while the suggested ‘simple 
factors’ (frailty, co-morbidity, cardiac troponin, LV function and renal function) will explain a 
proportion of the burden of adverse outcomes in older patients with non-ST-elevation ACS, 
specific predictors beyond these factors remain understudied in this age group. As such, we 
believe that the collection of the data that we propose may permit the identification of novel 
risk factors for adverse outcome, which may improve the precision of risk stratification among 
these high-risk patients. From the inception of this study, we have sought relevant statistical 
expertise to ensure: (i) adequate design and statistical power, and (ii) an a priori-defined 
analysis plan. 
 
Comment 2 
“While the sample size calculates 300 patients, there does not appear to be any allowance for 
incomplete data. The likelihood of all 300 patients agreeing to or being suitable for VH/IVUS and OCT 
during angiography, as well as carotid ultrasound, peripheral arterial measurements is very low.”  
 
Response 2 
Firstly, as you suggest, the entire ICON-1 cohort will not undergo invasive imaging using VH-
IVUS and OCT. These imaging methodologies have contraindications (and pragmatic 
limitations) which preclude their routine usage in our entire cohort of older patients. We will 
add clarification to the relevant points in the manuscript (Pages 9 and 10). As such, these 
imaging modalities will be performed only in patients who provide specific, informed consent 
for their usage, and for whom there are no contraindications. Separate analyses, including risk 
modelling, will be performed for the patients specifically undergoing invasive imaging.  
 
Otherwise, our experience thus far suggests a very low rate of data missingness in recruited 
patients for any data point, including peripheral arterial measurements (vascular stiffness, 
ABPI, CIMT, etc) and echocardiography. Quantification of the extent of data missingness will 
be provided in any subsequent publication as per the STrengthening the Reporting of 
OBservational studies in Epidemiology (STROBE) statement. A sentence to this effect has 
been included in the analysis plan (Page 14). To evaluate the effect of missing values on power 
calculation, we re-did power calculation for 5% mortality rate case allowing for 5% missing 
values (i.e., sample size will be 285=300*(1-0.05)). The power curve is very similar to the 
original power curve (see figure below). Hence, small portion of missing values would not 
affect power much. 
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To reassure this reviewer, we confirm that the recruitment to this study is now complete and 

the patients are currently in follow-up. We provide the following graphs regarding the rate of 

recruitment to ICON-1 (left - all patients; right - patients undergoing VH-IVUS). The blue bars 

represent monthly recruitment rate (left axis), the orange line represents total cumulative 

recruitment (right axis). 

 

Additional Figure 1 | Total recruitment to ICON-1, n = 300 (left); recruitment of patients undergoing 

VH-IVUS to ICON-1, n = 100 (right). 

 

 
 
  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-012091 on 23 A

ugust 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


Additional Table 1 | Preliminary rates of missing data, regarding key baseline clinical variables (as of 
09/06/2016) 
 

% Missing Data, n = 300   % Missing Data, n = 300  

     

Demographics   Non-invasive Investigations  

 Age, years  0.0   Pulse wave velocity, brachial - femoral, 
m s

-1 
6.0 

 Male, n 0.0   Pulse wave velocity, carotid - femoral, m 
s

-1
 

7.0 

Clinical Measures    ABPI, ratio 7.0 

 Height, m  0.0   Reactive hyperaemia index 17.3 

 Weight, kg 0.0   Endothelial function 18.3 

 BMI, kg m
-2

  0.0   CIMT, left, mm 8.7 

 Systolic BP, mmHg  0.0   CIMT, right, mm 9.0 

 CCS, category 0.3   LV function classification 7.3 

 NYHA, category 0.3   Ejection fraction 21.7 

 MOCA, points  9.0   Other echocardiographic interpretation 8.3 

 GRACE Score, points 8.0  Early Outcomes Data  

Medical History    Procedural complication 0.0 

 Diabetes, n 0.0   In-hospital outcome 0.0 

 Hypertension, n  0.0   30-day outcome 0.0 

 Hyperlipidaemia, n 0.0    

 Renal impairment, n  0.0    

 Previous MI, n 0.0    

 Previous angina, n  0.0    

 Previous PCI, n  0.0    

 Previous CABG, n  0.0    

 HF, n  0.0    

 AF, n  0.0    

 PVD, n  0.0    

 Previous TIA/Stroke, n  0.0    

 Osteoarthritis, n  0.0    

 Peptic ulcer disease, n 0.0    

 COPD, n  0.0    

 Malignancy, n  0.0    

 Bleeding problems, n  0.0    

 Anaemia, n  0.0    

 Smoking status, n 0.7    

Frailty Indices     

 Fried index, score  0.7    

 Rockwood index, 
category 

0.7    

Quality of Life / Co-morbidity     

 SF-36 PCS, points  1.0    

 SF-36 MCS, points 1.0    
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 Charlson index, points  0.7    

Blood Results     

 Haemoglobin, g L
-1

  0.0    

 Creatinine, µmol L
-1

 0.0    

 eGFR,  0.0    

 CRP, mg L
-1

  1.7    

 Troponin T, ng L
-1

  0.0    

 White cells 0.0    

 Vitamin D 1.3    

 

Please note: laboratory analysis of other measures (e.g. telomere length, microRNA etc,) is 
presently underway - rates of data missingness are not yet available. Follow-up to 1 year is 
presently underway.  
 
Comment 3 
“Interpretation of the OCT images is not as well characterised as for VH-IVUS, and there is no 
summary of how this data is to be summarised into factors to be included in the statistical analysis.” 
 
Response 3  
Analysis of OCT imaging will be performed by multiple, skilled investigators and validation 
studies performed in order to numerically ascertain inter-observer reliability. We have 
previously published on OCT (Sinclair et al JACC Cardiovasc Imaging. 2015 Feb;8(2):198-209). 
Both culprit and non-culprit arteries will be imaged; variables to be semi-quantitatively 
analysed, via frame-by-frame analysis include: length of artery imaged, minimal luminal area, 
minimal luminal diameter, percentage lipid and calcium composition, minimal fibrous cap 
depth, evidence of thrombus, plaque rupture, erosion, ulceration, nodular calcification, 
cholesterol crystallisation, microchannel formation, or thin-cap fibroatheroma. Explanation of 
this is present on page 10; further reference to specific analysis of OCT data is beyond the 
scope of this protocol paper and will be included in forthcoming manuscripts with results of 
invasive analysis. 
 
Comment 4 
“There is a likelihood that even if the patient agrees to have the procedure [referring to OCT, IVUS, or 
CIMT, echo etc.], there may be technical reasons why the results may not be useable 
(echocardiography has a relatively high rate of poor imaging especially in elderly patients, carotid IMT 
is very operator dependent, peripheral assessment of endothelial function requires a period of cuff 
occlusion which may not be acceptable to all subjects, IVUS-VH and OCT are not always technically 
feasible).  
 
Response 4 
See Response 2 above. Briefly, our current experience in performing this study demonstrates 
a very low rate of missing data due to operator-dependent performance of either invasive and 
non-invasive tests. All investigations were performed by highly-skilled clinical researchers, 
with extensive experience in performing the relevant investigations on older patients. Where 
patients provided consent, and it was pragmatic to do so, (non-invasive) tests were repeated 
where an equivocal or uninterpretable result was obtained in the first instance, ensuring low 
rates of missing data. Any incomplete data will be reported in full as per the STROBE reporting 
instructions. 
 
Comment 5 
“Detailed questionnaires are not popular with elderly patients, and they are being asked to complete 
2x frailty indices, 2x QOL indices and a comorbidity index”. 
 
Response 5 
All questionnaires included as part of ICON-1 were administered verbally, in person, by a 
trained, clinical researcher. At baseline, these were performed in a ward-based environment; 
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follow-up questionnaires were administered in an outpatient setting (or when absolutely not 
possible, via phone). Appropriate training was provided to researchers, ensuring that these 
scripted questionnaires were performed, and results recorded, in unbiased fashion. Our 
experiences thus far suggest that the questionnaires are popular and non-burdensome with 
regard to our elderly population, who are keen to engage with clinical research in this manner. 
We have clarified this in the relevant section of the manuscript (page 6, paragraph 3). We have 
provided data above in response 2. 
 
Comment 6 
“These factors may cumulate so that the data set is far from complete, and this becomes a significant 
factor in the analysis. The statistical analysis appears to be sophisticated but allowance for missing 
data has not been included.” 
 
Response 6 
As explained above in Responses 2 and 4, we do not anticipate a significant amount of data 
missingness in our final dataset (< 1% for most fields). Our experiences with recruitment and 
follow-up suggest so far suggest very low rates of inability to collect pre-specified data, or 
loss-to-follow-up. As such, we do not believe that sufficient data will be missing as to 
adversely impact analysis. We rephrased “Risk Factor Selection” section to allow for missing 
data. 
 
Comment 7 
“Some preliminary evidence of feasibility in elderly patients should be included. On initial review, the 
project appears to be too ambitious to be successful. Basic data on reproducibility and coefficient of 
variation indices of the key lab measurements would be welcome to indicate that there is established 
familiarity with the techniques, and reproducibility between the 2 participating centres.”  
 
Response 7 
As above in response 2, all laboratory analyses will be performed centrally and by the same, 
core researchers, using the same assays, instruments and reagents, regardless of the centre 
of recruitment. As such, reproducibility should be high, and coefficient of variation low. 
 
Comment 8 
“In the Stats plan, there is an excellent and detailed state-of-the-art summary of the development of 
the index. There is reference to 1000 bootstrap samples, but only 300 patients are in the study.” 
 
Response 8 
We thank the reviewer for recognising the robustness of our anticipated statistical analysis 
methodology. Reference to ‘bootstrapping’ in the context of the derivation of the risk model 
refers not to the number of patients in the study, but case resampling. We rephrased the 
‘bootstrapping’ part in ‘Risk Factor Selection’ section on page 14, which is copied to below: 
 
“One thousand bootstrapping will be performed. For each bootstrapping, we will sample with 
replacement 300 patients from the original 300 patients.”  
 
In this way, statistical inference may be inferred from a sample with an underlying distribution 
that is well-known, by building a sampling distribution for a statistic by resampling from the 
data available. The bootstrapping approach is particularly useful to ensure the robustness of 
our model given the modest sample size (n = 300). 
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Reviewer 2 

 
Comment 1 
“The Authors have designed a prospective study in order to collect information useful to develop a 
predictive score in elderly patients with NSTEACS. They have planned to collect a huge amount of 
clinical, functional, biochemical and imaging data candidate to generate this score. It is hard to focus 
the social, physiological and pathophysiological idea behind the hypothesized score. A predictive 
score should be such that it can be reproduced by other colleagues in the future and in different 
institutions: have the Authors considered that the wealth of data they are gathering is far beyond the 
reach of other doctors?” 
 
Response 1 
We have taken care to ensure that the variables to be included in our eventual risk model 
would be available in clinical practice, in the vast majority of centres around the world, in 
which invasive management of non-ST-elevation ACS is performed. Most of the variables that 
we hypothesise may be relevant to such a model (e.g. frailty, co-morbidity burden, indicators 
of cardiac damage such as troponin, LV function on echo, etc.), would be either (i) routinely 
collected in clinical practice as part of current evidence-based practice, or (ii) should not be 
unduly burdensome to collect during routine clinical assessment. We anticipate that, although 
they may not be in routine clinical usage, most cardiac catheterisation laboratories, in tertiary 
cardiovascular referral centres, will possess the capability to perform some form of invasive 
intracoronary imaging, primarily greyscale ± VH-IVUS. We accept that, when a score is derived, 
the variables included should be attainable in most tertiary cardiovascular centres. We have 
added emphasis to this important point in our conclusion (page 15). 
 
Comment 2 
“In which other sample of patients would the Authors validate their score?” 
 
Response 2 
As the reviewer correctly asserts, any risk score that emerges from the present study would 
require validation (ideally, prospective in nature) in another patient cohort to ensure external 
validity, prior to assuming clinical relevance. The planned, upcoming The British Heart 
Foundation SENIOR-RITA (The British Heart Foundation older patients with non-ST SEgmeNt 
elevatIOn myocaRdial infarction Randomized Interventional TreAtment Trial) UK wide clinical 
trial (sample size 2300, 1150 will have undergone invasive care) may provide the ideal 
opportunity to prospectively validate a score that emerges from ICON-1. This multi-centre 
study will randomise a similar patient group (high-risk, older patients with non-ST-elevation 
ACS) to receive either invasive or conservative management, and has scope to collect the 
variables required to permit validation. As the design of the SENIOR-RITA study is undergoing 
finalisation, the manuscript text has not been amended to discuss this possibility at present. 
 
Comment 3 
“In their Introduction (line 34) the Author state that “There is a paucity of evidence from clinical trials 
and studies to inform the management of ACS in older patients. More than half of all randomised 
controlled trials for acute coronary syndrome failed to enrol participants >75 years of age and, even in 
those that did, only 9% were >75 years of age

6
”. The reference is 15 years old. Since that time, there 

have been RCTs in patients aged >75 years in STEMI (3 studies meta-analysed by Hector Bueno in 
2011 Eur Heart J), NSTEACS (the Italian Elderly ACS trial and the After Eighty trial) and in patients 
not undergoing revascularization in a large pre-specified subgroup of the TRILOGY trial: these studies 
should be mentioned in order to provide a state of the art background for the study.” 
 
Response 3 
We wholeheartedly agree with the comments of the reviewer, and have amended the relevant 
section of the introduction accordingly (page 4, paragraph 2). We have given appropriate 
reference to the studies the reviewer correctly highlights, and hope that this provides a more 
balanced, state-of-the-art background to the present study. 
 
Comment 4 
“Page 8, line 28: “Contemporary treatment of NSTEACS, as felt appropriate by the treating 
interventional cardiologist, if offered to the patients

16
.” The Authors refer to the 2011 ESC Guidelines, 
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although a new edition was published in 2015, with specific changes regarding the level of evidence 
and strength of recommendations for an invasive approach in the elderly. So, either the Authors state 
that the patients are offered treatment according to the 2011 recommendations or, more reasonably, 
they mention both ESC guideline editions and state that “during the course of the study the patients 
were treated according to existing evidence and guideline recommendations at the time of 
enrolment”.” 
 
Response 4 
The suggestion of the reviewer is completely correct - all patients received contemporary, 
evidence-based treatment, at the time of enrolment. We have amended the relevant section, 
with reference to both the previous (2011) and updated (2015) ESC guidelines (page 6, 
paragraph 2). 
 
 
Comment 5 
“The definition of NSTEACS used for enrolment should be specified (symptoms-ECG-troponin). It 
would be better to consider only Tn positive patients: with the high sensitivity troponin currently 
available, Tn negative patients are an indefinite population, particularly in the elderly group (reduced 
renal clearance and LVH are quite common causes of spurious Tn elevations in older adults).” 
 
Response 5 
The definition of non-ST-elevation ACS used to recruit patients has been expanded and 
referenced accordingly (page 6, paragraph 1). Briefly, patients with symptoms of ischaemia, 
with or without electrocardiographic features or a rise in high-sensitivity cardiac troponin, 
were eligible for recruitment. Such patients had been diagnosed with either unstable angina or 
NSTEMI at a district general hospital, and referred for invasive management. While we agree 
that the inclusion of patients with confirmed NSTEMI (troponin-positive) only would have 
yielded a more homogeneous population, we wished to capture the whole spectrum of older 
patients presenting with clinically-diagnosed non-ST-elevation ACS. However, preliminary data 
suggests that 81% of patients recruited thus far were diagnosed with NSTEMI (troponin-
positive). 
 
Comment 6 
“In their study, the Investigators go fishing a number of biochemical and imaging markers of 
atherosclerosis, inflammation and aging. Is there a precise pathophysiological basis for this exercise? 
The incremental predictive value of each of these markers with regard to outcome should be tested 
on top of the predictive value of the established prognostic markers (age, EGC, troponin, RBC, serum 
creatinine and LV function).” 
 
Response 6 
Please see Reviewer 1, Response 1 above, which addresses this comment, in part. Indeed, as 
the reviewer astutely suggests, we will evaluate established risk models (and the prognostic 
factors that constitute such models) and the incremental benefit afforded by any additional 
risk factors that we identify, using appropriate metrics (area under the receiver operating 
characteristic curve, net reclassification improvement index). All biomarkers under 
investigation in the present study have been evaluated on the basis of putative association 
with presence or progression of atherosclerosis and/or coronary artery disease in older 
patients. Appropriate references to studies demonstrating such associations may be found at 
the relevant point in the text, for each biomarker under investigation. 
 
Comment 7 
“Besides coronary angiography and, when indicated, PCI, all other imaging procedures are left at the 
discretion of the operating cardiologist: again, there is no precise investigative idea behind this 
additional imaging. Which patients will undergo this additional imaging? Who will undergo IVUS, VH 
and or OCT?” 
 
 
Response 7 
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Please see Reviewer 1, Response 2 above. This has been clarified in the main text (page 10, 
paragraph 1). Invasive, intracoronary imaging catheters were used in a subgroup of patients 
with no contraindications to their usage, whom provided appropriate informed consent.  
 
Comment 8  
“The technical descriptions of IVUS, virtual histology and OCT are superfluous: it might be left to the 
specific references. Figure 2 is beautiful, but maybe superfluous in the present paper: a reference 
might be enough.” 
 
Response 8 
We have reviewed our discussion of VH-IVUS and OCT, and believe that the degree of detail is 
similar to that provided with regard to the other study investigations and assays. We wish to 
provide sufficient information about the use of VH-IVUS and specific catheters to permit our 
analyses to be reproducible. However, we recognise that in the interest of brevity, these 
sections could be abridged. If the editorial team wish, we would be happy to include these 
sections (and Figure 2) as supplementary information. 
 
Comment 9 
“Will arterial stiffness markers measured in all patients both at the carotid and arm sites? Same 
question for endothelial function. Same for CIMT. Will all patients undergo all these examinations?” 
 
Response 9 
Please see previous response on actual data collected so far (Response 2 Reviewer 1 
Comments). All patients enrolled undergo a comprehensive investigation of arterial function, 
including CIMT, endothelial function testing (using the endoPAT apparatus) and vascular 
stiffness testing (using the Vicorder apparatus). Ultrasonography is used only to measure the 
carotid intima media thickness. Endothelial function is measured by proxy of the reactive 
hyperaemia index, measured in both upper limbs. Arterial stiffness testing is performed by 
measurement of both carotid-femoral and brachio-femoral pulse wave velocity, in addition to 
ankle brachial pressure index. We provide in-depth explanation of these methods on pages 11 
- 13, and feel that no changes to the manuscript are required as a result of this comment. 
 
Comment 10 
“Page 18, line 3: “Primary outcome measures are death, myocardial infarction, stroke, repeat 
revascularisation and BARC (Bleeding Academic Research Consortium)-defined bleeding at one-year 
and rehospitalisation for any reason”. Not clear: is this a composite endpoint? Is it hierarchical or 
aggregate? Is “any type of revascularization” a clinically relevant endpoint? There should be a 
minimum level of BARC considered clinically meaningful to be entered in an endpoint.” 
 
Response 10 
The reviewer highlights a very important ambiguity in our description of our outcome 
measures. We hope that this has been addressed in the revised version (page 13, paragraph 
4). Specifically, the primary outcome measure is a composite of death, MI, stroke, repeat 
unplanned revascularisation and clinically-significant bleeding (defined as BARC class 2 or 
greater), at one year. The first outcome measure satisfied by a patient precludes attaining 
further outcomes; i.e. the composite can only be met once. We also intend to analyse mortality 
at one year, given that this study possesses is specifically powered to perform such analysis. 
We hope that this revision removes any uncertainty with regard to mortality 
 
Comment 11 
“Page 18, line 21: “From previous studies, the mortality rate in similar cohorts at 1-year is 
approximately 2-5%.” Where did the Authors find these (much low) figures? Please, cite “previous 
studies”. This reviewer is used to seeing much higher figures. The sample size seems to be 
calculated on the one-year mortality rate: is this the primary endpoint of the study?  Again, primary 
and secondary outcomes should be defined a priori much more precisely.” 
 
Response 11 
The primary endpoint of the study is indeed at one year of follow-up, as the reviewer correctly 
asserts, but comprises the composite specified above - we hope that the revisions made in 
Response 10 ameliorates any residual ambiguity regarding outcome measures. We will, 
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however, consider mortality as an additional outcome, in addition to our primary composite. 
The power calculation was performed an estimated value of 2-5% for one-year mortality rate. 
The reviewer is correct that in reality this estimate is much higher for older patients. 5% 
mortality rate is the mortality observed in the UK population for all patients treated with 
NSTEMI. And we agree with the reviewer that event rate for the primary outcome would be 
higher than mortality rate. From Figure 3, we can see that powers will increase when the event 
rate increases. Hence, we would expect higher power for higher event rate. 
 
Comment 12 
The investigators are really willing to develop a predicting score using all of the clinical, biochemical, 
imaging and QoL or frailty data collected in this study? 
 
Response 12 
Please see Reviewer 1, Response 1. Briefly, yes - the data collated as part of this study will be 
screened for association with composite outcome using the statistical methodology 
described. We anticipate that regression modelling will allow the derivation of a risk model, 
whereby a collection of variables may be used to predict the likelihood of an adverse outcome 
at 1-year. We hope to develop risk models with and without invasive data as we realise that the 
advanced imaging will not be available in all centres. 
 
Comment 13 
Please, check carefully all references. E.g. Ref 5: the complete ref should be Cardiol Rev. 2015 Jan-
Feb;23(1):26-32. doi: 10.1097/CRD.0000000000000016. Ref 19 has the following Authors: Charlson 
ME, Pompei P, Ales KL, MacKenzie CR. 
 
Response 13 
We thank the reviewer for their comprehensive review of the references included in our 
manuscript, and invitation to re-check our references. We have amended the specific 
examples given, in addition to several others. 
 

 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-012091 on 23 A

ugust 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/

