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Trial Conduct 
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Sashiananthan Ganesananthan, Danqi Wang, Muhammad Mohsin, Rachel 
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Graham Cole, James Howard, Jamil Mayet, Darrel Francis, Matthew Shun-Shin, 
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Imperial College London Healthcare NHS Trust 
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Peter O’Kane, Jonathan Hinton, Jehangir Din 
 
Barking Havering and Redbridge University Hospitals NHS Trust 
Alexandra Nowbar 
 
Royal Free London NHS Foundation Trust 
Tushar Kotecha 
 
Portsmouth Hospitals University NHS Trust 
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St George’s University Hospitals NHS Foundation Trust 
James Spratt, Rupert Williams, Claudia Cosgrove, Pitt Lim 
 
Worcestershire Acute Hospitals NHS Trust 
Helen Routledge, Lal Mughal, Jasper Trevelyan 
 
Salisbury NHS Foundation Trust 
Manas Sinha 
 
University Hospital Southampton NHS Foundation Trust 
Nick Curzen, James Wilkinson, Rohit Sirohi, Alison Calver, John Rawlins, Richard 
Jabbour 
 
Royal Berkshire NHS Foundation Trust 
Neil Ruparelia 
 
West Hertfordshire Hospitals NHS Trust 
Joban Sehmi 
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Cardiff and Vale University Health Board 
Tim Kinnaird 
 
Sandwell and West Birmingham Hospitals NHS Trust 
Fairoz Abdul 
 
Royal Brompton and Harefield NHS Foundation Trust 
Vasileios Panoulas 
 
Barts Health NHS Trust 
Afzal Sohaib 
 
Queen Mary University of London 
David Collier 
 
Vanderbilt University School of Medicine 
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Table S1: Trial Sites 
 

Centre Principal 
Investigator 

Coinvestigators Support team Patients 
enrolled 

Hammersmith Hospital 
(Imperial College 
Healthcare NHS Trust) 

Dr Rasha Al-
Lamee 

Professor Darrel Francis 
Dr Sayan Sen 
Dr Sukhjinder Nijjer 
Dr Punit Ramrakha 
Dr Raffi Kaprielian  
Dr Iqbal Malik 
Dr Amarjit Sethi 
Dr Masood Khan 
Dr Ramzi Khamis  
Dr Rodney Foale 
Dr Christopher Rajkumar 
Dr Michael Foley 
Dr Fiyyaz Ahmed-Jushuf 
Dr Henry Seligman 

Denise Rouse 
Hawa Amadu 

163 

Essex Cardiothoracic 
Centre 
(Mid and South Essex 
NHS Foundation Trust) 

Dr Thomas 
Keeble 

Dr John Davies 
Dr Gerald Clesham 
Dr Reto Gamma 
Dr Jason Dungu 
Dr Kare Tang 
Dr Shah Modh Nazri 
Dr Alamgir Kabir 

Raiji Koothoor 
Michael Galinato 
Craig Robertson 
Joanne Turton 
Ellie Gudde 
Joanne Hall 
Karen Lyons 

70 

Royal Bournemouth 
Hospital 
(University Hospitals of 
Dorset NHS Foundation 
Trust) 

Dr Peter O’Kane Dr Jehangir Din 
Dr Jonathan Hinton 

Stephanie Horler 
Annette Fraine 
Tanith Changuion 

55 

Queen Alexandra Hospital 
(Portsmouth Hospitals 
University NHS Trust) 

Dr Peter Haworth - Charlotte Turner 32 

St George’s Hospital 
(St George’s University 
Hospitals NHS Foundation 
Trust) 
 

Professor James 
Spratt 

Dr Rupert Williams 
Dr Claudia Cosgrove 
Dr Pitt Lim 
 

Stavroula Kazagli 
Giovanna Bonato 

25 

Worcestershire Royal 
Hospital 
(Worcestershire Acute 
Hospitals NHS Trust) 

Dr Helen 
Routledge 

Dr Lal Mughal 
Dr Jasper Trevelyan 

Angela Doughty 23 

Royal Free Hospital 
(Royal Free London NHS 
Foundation Trust) 
 

Dr Tushar 
Kotecha 

- Nina Arnold 
Felicity Picton 
Tarik Mustafa 
Leoni Bryan 
Alejandra Perez 
Rodriguez 
Valene Cadden 

21 

Southampton General 
Hospital 
(University Hospital 
Southampton NHS 
Foundation Trust) 
 

Professor Nick 
Curzen 

Dr James Wilkinson 
Dr Alison Calver 
Dr Rohit Sirohi 
Dr John Rawlins 
Dr Richard Jabbour 

Karen Banks 
Zoe Nicholas 

15 

Royal Berkshire Hospital 
(Royal Berkshire NHS 
Foundation Trust) 

Associate 
Professor Neil 
Ruparelia 

- Mark Brunton 11 

Salisbury District Hospital 
(Salisbury NHS Foundation 
Trust) 

Dr Manas Sinha - Fiona Trim 10 

University Hospital of 
Wales 
(Cardiff and Vale 
University Health Board) 

Professor Tim 
Kinnaird 

- Elizabeth Hodges 
Elizabeth 
Thompson 

7 
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Wycombe Hospital 
(Royal Berkshire NHS 
Foundation Trust) 

Dr Ricardo 
Petraco 

- Mari Kononen 
Josephine Chaplin 

6 

Birmingham City Hospital 
(Sandwell and West 
Birmingham Hospitals NHS 
Trust) 
 

Dr Fairoz Abdul - Sibet Joseph 1 

Harefield Hospital 
(Royal Brompton and 
Harefield NHS Foundation 
Trust) 
 

Dr Vasileios 
Panoulas 
 

- - 0 
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Trial Steering Committee 
 
Dr David Collier (Chair) 

Clinical Director; The William Harvey Institute, Queen Mary University of 
London 

 
Dr Rasha Al-Lamee 

Reader and BHF Intermediate Research Fellow; National Heart and Lung 
Institute, Imperial College London 

 
Dr Afzal Sohaib 

Consultant Cardiologist; Barts Health NHS Trust 
 
Mr Patrick McVeigh 

Patient Representative 
 
Dr Christopher Rajkumar 

Clinical Research Fellow; Imperial College London 
 
Dr Thomas Keeble 

Consultant Cardiologist; Essex Cardiothoracic Centre, Mid and South Essex 
NHS Foundation Trust 

 
Professor Darrel Francis 

Professor of Cardiology; National Heart and Lung Institute, Imperial College 
London 

 
 
 

Trial Management Group 
 
Dr Christopher Rajkumar 

Clinical Research Fellow; Imperial College London 
 
Dr Michael Foley 

Clinical Research Fellow; Imperial College London 
 
Dr Fiyyaz Ahmed-Jushuf  

Clinical Research Fellow; Imperial College London 
 
Dr Florentina Simader  

Clinical Research Fellow; Imperial College London 
 
Dr Florentina Simader  

Clinical Research Fellow; Imperial College London 
 
Dr Rasha Al-Lamee 

Reader and BHF Intermediate Research Fellow; National Heart and Lung 
Institute, Imperial College London 
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Data and Safety Monitoring Board 
 
The Data and Safety Monitoring Board (DSMB) reviewed all serious adverse events 
and all changes to antianginal medication. 
 
Dr Neil Chapman (Chair) 

Honorary Senior Lecturer, Clinical Pharmacology Consultant; Imperial College 
London 

 
Dr Vikas Kapil 

Clinical Senior Lecturer, Clinical Pharmacology Consultant; Queen Mary 
University of London 

 
Dr Jaymin Shah 

Consultant Cardiologist; London North West University Healthcare NHS Trust 
 
 

Statistical Working Group 
 

Professor Frank E Harrell, Jr.  
Professor of Biostatistics; Vanderbilt University School of Medicine 

  
Dr Matthew Shun-Shin 

Clinical Senior Lecturer and Consultant Cardiologist; Imperial College London 
 
Dr Rasha Al-Lamee 

Reader and BHF Intermediate Research Fellow; National Heart and Lung 
Institute, Imperial College London 

 
 

Writing Committee 
 
Dr Christopher Rajkumar 

Clinical Research Fellow; Imperial College London 
 
Dr Matthew Shun-Shin 

Clinical Senior Lecturer and Consultant Cardiologist; Imperial College London 
 
Professor Darrel Francis 

Professor of Cardiology; Imperial College London 
 
Dr Rasha Al-Lamee 

Reader and BHF Intermediate Research Fellow; National Heart and Lung 
Institute, Imperial College London 
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Core Laboratories 
 

Stress Echocardiography Core Laboratory 

 
Dr Graham Cole 

Honorary Senior Lecturer and Consultant Cardiologist; Imperial College 
London 

 
Dr Joban Sehmi 

Consultant Cardiologist; West Hertfordshire Hospitals NHS Trust 
 
Professor Darrel Francis 

Professor of Cardiology; Imperial College London 
 

 

 

Angiography Core Laboratory 
 
Dr Arif Kokhar 

Imperial College Healthcare NHS Trust 
 
Dr Aisha Gohar 

Imperial College Healthcare NHS Trust 
 
Dr Ioannis Lampadakis 

Imperial College Healthcare NHS Trust 
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Supplementary Methods 
 

 

Inclusion and Exclusion Criteria 
 

Inclusion 
 
ORBITA-2 enrolled participants who were deemed eligible for PCI by their clinical 
teams and met all 3 of the following criteria: 
 

1. Angina or angina-equivalent symptoms 
 

2. Anatomical evidence of a severe coronary stenosis in at least 1 vessel, either: 
– Invasive diagnostic coronary angiography indicating ≥70% stenosis 
– Computerised tomography coronary angiography (CTCA) indicating severe 
stenosis 

 
3. Evidence of ischaemia, on any of the following tests: 

– Dobutamine stress echocardiography 
– Stress perfusion cardiac magnetic resonance imaging (MRI) 
– Nuclear medicine myocardial perfusion scan 
– Invasive pressure wire assessment suggestive of ischaemia, as judged by 
the interventional cardiologist, at the time of clinical or research coronary 
angiography 

 

 

Exclusion 

1. Age younger than 18  
2. Acute coronary event in last 6 months  
3. Previous coronary artery bypass graft surgery  
4. Significant left main stem coronary disease  
5. Chronic total occlusion in the target vessel  
6. Contraindication to percutaneous coronary intervention or drug-eluting stent 

implantation  
7. Contraindication to antiplatelet therapy  
8. Severe valvular disease  
9. Severe left ventricular systolic impairment (ejection fraction ≤35%)  
10. Severe respiratory disease (requiring long term oxygen or symptoms deemed 

by investigator to be more likely attributable to respiratory disease)  
11. Life expectancy less than 2 years, pregnancy, inability to consent  
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Derivation of the ordinal scale primary endpoint 
 
The primary endpoint is the angina symptom score measured daily. This is an ordinal 
clinical outcome scale of angina health status, ranging from 0 to 79. The daily score is 
derived from the number of episodes of angina reported by a patient on a given day 
via the smartphone application, the units of antianginal medication prescribed on that 
day, and high-level category overrides for unblinding due to intolerable angina, acute 
coronary syndrome, and death. Supplementary Table S2 reports the composition of 
each level of the primary endpoint.  
 
The total daily dosage of commonly prescribed antianginal medications considered to 
be 1 unit is reported in Supplementary Table S3. Full details of the primary endpoint 
have been published previously. (15) 
 

Supplementary Table S2: Derivation of the ordinal scale primary endpoint 
 

Grade Number of 
angina 
episodes 
in a day 

Units of 
antianginal 
medication 

Unblinding 
due to 
intolerable 
angina 

Acute 
coronary 
syndrome 

Death 

0 0 0 No No No 

1 1 0 No No No 

2 2 0 No No No 

3 3 0 No No No 

4 4 0 No No No 

5 5 0 No No No 

6 6 or more 0 No No No 

7 0 1 No No No 

8 1 1 No No No 

9 2 1 No No No 

10 3 1 No No No 

11 4 1 No No No 

12 5 1 No No No 

13 6 or more 1 No No No 

14 0 2 No No No 

15 1 2 No No No 

16 2 2 No No No 

17 3 2 No No No 

18 4 2 No No No 
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19 5 2 No No No 

20 6 or more 2 No No No 

21 0 3 No No No 

22 1 3 No No No 

23 2 3 No No No 

24 3 3 No No No 

25 4 3 No No No 

26 5 3 No No No 

27 6 or more 3 No No No 

28 0 4 No No No 

29 1 4 No No No 

30 2 4 No No No 

31 3 4 No No No 

32 4 4 No No No 

33 5 4 No No No 

34 6 or more 4 No No No 

35 0 5 No No No 

36 1 5 No No No 

37 2 5 No No No 

38 3 5 No No No 

39 4 5 No No No 

40 5 5 No No No 

41 6 or more 5 No No No 

42 0 6 No No No 

43 1 6 No No No 

44 2 6 No No No 

45 3 6 No No No 

46 4 6 No No No 

47 5 6 No No No 

48 6 or more 6 No No No 

49 0 7 No No No 

50 1 7 No No No 

51 2 7 No No No 

52 3 7 No No No 

53 4 7 No No No 
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54 5 7 No No No 

55 6 or more 7 No No No 

56 0 8 No No No 

57 1 8 No No No 

58 2 8 No No No 

59 3 8 No No No 

60 4 8 No No No 

61 5 8 No No No 

62 6 or more 8 No No No 

63 0 9 No No No 

64 1 9 No No No 

65 2 9 No No No 

66 3 9 No No No 

67 4 9 No No No 

68 5 9 No No No 

69 6 or more 9 No No No 

70 0 10 No No No 

71 1 10 No No No 

72 2 10 No No No 

73 3 10 No No No 

74 4 10 No No No 

75 5 10 No No No 

76 6 or more 10 No No No 

77 N/A N/A Yes No No 

78 N/A N/A N/A Yes No 

79 N/A N/A N/A N/A Yes 
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Smartphone application description 
 

The ORBITA-2 symptom smartphone application requires the participant to define 
their angina in their own words and then report the number of episodes of this symptom 
for each day of the trial. It also requires the participant to report for each week if they 
experienced angina with 2 activities that were set by the participant at enrolment as 
triggering their symptoms.  

The symptom application approach permits not only a quantitative assessment of the 
time-course of angina evolution during the blinded period, but also a time-to-event 
analysis of occurrence of first angina episode. 

Full details regarding development and use of the application have previously 
published. (16) 

Supplementary figure S1 contains screenshots from the ORBITA-2 symptom 
application.  
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Supplementary Figure S1: Screenshots from the ORBITA-2 smartphone application 
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Medication prescribing standard operating procedure for ORBITA-2. 
 
This medication management SOP was developed in conjunction with the DSMB and  
has been previously published. (15) 
 
All medication changes will be made by the research team with informed consent from 
the participant. Decisions will be discussed with primary care practitioners as 
necessary. 
 
1. Participants not already taking the following medications will be started on:  
 
Dual antiplatelet therapy:  
Standard loading doses will be used. Thereafter, aspirin 75 mg once daily with either 
clopidogrel 75 mg once daily or ticagrelor 90 mg twice daily or prasugrel 5-10 mg once 
daily, dose adjusted for age and weight, will be administered.  
 
Gastrointestinal (GI) protection:  
If at high risk of adverse GI effects (based on previous GI ulceration, age or 
concomitant medications that increase risk), participants will be started on a proton 
pump inhibitor, lansoprazole 30mg once daily, in accordance with NICE guidance on 
gastro- oesophageal reflux disease and dyspepsia in adults (CG184).  
 
Lipid-lowering medication:  
Atorvastatin 80 mg once daily will be preferred. If participants are already taking lower 
dose atorvastatin, simvastatin or pravastatin, this will be changed to atorvastatin 80 
mg once daily. If taking rosuvastatin, this will be continued.  
 
2. Other concomitant risk factor modifying medication  
 
Antihypertensives:  
Antihypertensives with antianginal properties will be stopped. Participants will be given 
a blood pressure monitor and asked to perform home readings. Blood pressure control 
will be monitored by the research team, and if required, antihypertensives will be 
added. Agents without antianginal properties will be preferred.  
 
3. Antianginal medication  
 
Regular antianginal medications will be stopped on enrolment. All participants will be 
given glyceryl trinitrate spray to be used when necessary. The need for starting regular 
antianginals will be determined by participant preference and patient-reported 
symptoms.  
 
An individualised protocol for potential introduction of antianginal medications will be 
prepared for each participant by the research team. This protocol will be based on the 
participant's medical his- tory, heart rate, blood pressure and any medication 
intolerance. The preferred sequence will be as follows: Bisoprolol, nifedipine MR, 
isosorbide mononitrate MR, nicorandil, ranolazine.  
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Antianginals started prior to randomisation will be stopped at randomisation and re-
introduced according to participant preference and symptoms as described above, by 
the blinded research team.  
 

Supplementary Table S3: Antianginal medication quantification 
 
Common antianginal medications were classified as 1 unit based on the following 
total daily dosages: 
 

Medication Total daily dose in mg that 
constitutes 1 unit 

Bisoprolol 5 

Atenolol 25 

Amlodipine 2.5 

Nifedipine 20 

Isosorbide mononitrate MR 30 

Isosorbide mononitrate SR 25 

Diltiazem 120 

Nicorandil 20 

Ranolazine 750 

Ivabradine 5 

 
All antianginal medication changes, including cases when it was clinically necessary 
to prescribe an alternate medication to the above list, were reviewed by the blinded 
DSMB.  
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Mechanisms of blinding and blinding index 
Placebo optimisation strategies are reported in Supplementary Table S4 
 

Supplementary Table S4: DITTO blinding framework 
 

Domain  Placebo optimisation strategy in ORBITA-2 Trial 

Sensory Manipulation Patients received incremental doses of intravenous opiate and 
benzodiazepine to achieve a deep level of conscious sedation such 
that the patient was unresponsive to verbal or tactile stimulus, with 
maintained airway, ventilation and cardiovascular function. 
Physiological support with oxygenation and intravenous fluids was 
administered as necessary. Additional steps for sensory 
manipulation are detailed below. 

   Visual Masking Positioning of the patient meant that the operator screen was not 
visible to them. 

   Verbal cues Patients were not able to hear any verbal cues due to sedation and 
auditory isolation. Treatment allocation was communicated from 
the research team to the operator away from the patient to prevent 
inadvertent leakage of information. During placebo procedures, 
catheter laboratory staff mimicked language used during PCI 
procedures.   

   Auditory cues Auditory isolation and sedation minimised any possible auditory 
difference between PCI and placebo procedures. 

   Physical cues Before the procedure began, patients were counselled that they 
may experience some pain or shortness of breath during the 
procedure.  

   Visual cues Although subjects were sedated, the operator screen was also 
positioned so that it was not visible to the patient. 

   Auditory masking Patients wore over-the-ear headphones playing music throughout 
the invasive procedure to provide auditory isolation. These were 
worn prior to sedation and randomisation to prevent the patient 
hearing any communication between the clinical team. 

   Olfactory cues No olfactory differences occurred between the treatment groups. 

Use of devices to optimise 
blinding 

In both the PCI and placebo groups, the catheterisation laboratory 
table and equipment table were set up for PCI. All patients 
underwent angiography and pressure studies as part of the 
randomisation procedure; therefore patients all underwent vascular 
access using devices which did not differ between treatment 
groups.  

Mimicked Timings The invasive procedure consisted of angiography and pre-
randomisation coronary physiological assessments. This meant 
that the procedure was significantly longer than a standard 
diagnostic coronary angiogram. Patients subsequently randomised 
to placebo remained on the catheter laboratory table for a minimum 
of 15 additional minutes following randomisation to mimic the time 
required for PCI. Benzodiazepines utilised for sedated had a 
secondary effect of amnesia regarding the procedural duration. 

Restricting interaction 
between blinded and 
unblinded personnel 

The blinded ward staff managed all patients as if they had 
undergone PCI for post procedural monitoring and care. The 
catheter laboratory staff involved in the procedure were not 
permitted any contact or communication with the patient after 
handover. 

Omission of intervention 
details in trial paperwork 

The unblinded fellow entered the treatment allocation to a pre-
allocated page of the online case reporting form to which none of 
the other members of the research team had access.  

A blinded fellow performed all the communication with the patient 
after discharge and performed all the follow-up tests. At the 12-
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week point the blinded fellow contacted the unblinded fellow to 
confirm that all the assessments had been performed, only at that 
time did the unblinded fellow communicate the treatment allocation. 
From that time, the patient, the research team, and the clinical 
team became unblinded.  

Intervention not specified in 
patient notes 

A standardised protocol was used for the management of all 
documentation in the catheter laboratory in all centres. During the 
procedure, the nurses documented that the patient had participated 
in the ORBITA-2 trial. They did not document treatment allocation 
or any details of PCI in the medical notes. After the procedure, the 
handover between the catheter laboratory staff and ward nursing 
staff was carefully managed to include only location of access sites 
and medication given (which was identical for the two randomised 
arms, as all patients required heparin for physiological assessment 
and all patients received sedation). The handover did not indicate 
the treatment allocation and therefore did not indicate whether a 
PCI was performed. Additionally, during the handover process 
patients continued to have auditory isolation with music via 
headphones.  

The unblinded fellow prepared a standardised discharge letter at 
the end of the procedure which informed the reader that a blinded 
procedure had taken place, that this procedure was a coronary 
angiogram +/- PCI, that all medications should remain unchanged, 
including continuation of dual antiplatelet therapy, until trial follow-
up was complete. The letter stated that they should receive 
standard post-angioplasty care until full details of the procedure 
were provided after unblinding at 12 weeks. This standardised 
letter was approved by the local ethics committee and was given to 
all patients and their general practitioners on discharge. 

Patient billing delayed or 
withheld 

Not applicable in National Health Service (NHS) of United Kingdom 

Unblinded operator 
delivering component of 
intervention 

The unblinded operator who performed the procedure was not 
permitted to attend to the patient after completion of the 
interventional procedure. This meant that the unblinded operator 
was not able to review or have any communication with the patient 
in recovery. Furthermore, the unblinded operator was not permitted 
to have any contact with the patient during the 12-week blinded 
follow-up period, until the patient had completed the trial and been 
unblinded to treatment allocation. 

 

Blinding index assessment 

Our protocol assessed for accidental leakage of information to staff and to patients. The ward clinical 
staff were asked to guess the treatment allocation at the time of discharge from the blinded procedure. 
The blinded research staff were asked to guess the treatment allocation from all information available 
to them at the follow-up visit prior to speaking to the patient.  

Patient blinding was assessed at the time of discharge from the randomised blinded procedure. For 
completeness the same question was also asked when they attended for follow-up but at that time they 
had the benefit of knowing the symptomatic responses and therefore this was no longer strictly a valid 
measure of blinding.  

Patients and staff were asked to guess one of the following: (1) PCI, (2) Placebo, (3) Don’t know. 
Patients and medical staff were asked to state the certainty of their answers grade 1-5 with 5 being 
most sure. 

Statistical analysis of the blinding index was performed using published methods. (15)  
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Supplementary Results 
 

Supplementary Figure S2: Study consort diagram  
 

 
 

Supplementary Table S5: Physiology group results table – effect of PCI compared to 
placebo 
 

Primary Endpoint 

 Odds ratio of transitioning to a 

better clinical state each day with 

PCI vs placebo 

Probability of 

benefit with PCI vs 

placebo 

Angina symptom score 

    Follow-up (Day 84) 

 

OR 1.83, 95% CrI 1.21 to 2.21 

 

>99·9% 

Components of primary endpoint 

Angina episodes 

    Follow-up (Day 84) 

 

OR 1.84 , 95% CrI 1.51 to 2.24 

 

>99·9% 

Secondary Endpoints 

 PCI Placebo  

Treadmill exercise time 

n 114 103  
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Baseline median (s) 667 

Follow-up (s) 726 

(690 to 762) 

680 

(640 to 718) 

Increment (s) 59 

(23 to 95) 

13 

(-27 to 51) 

Benefit of PCI over 

placebo (s)  

46 

(6 to 88) 

 

98.6% 

Canadian Cardiovascular Society class 

n 137 135  

Baseline median 2 

Follow-up 0.97 

(0.79 to 1.15) 

1.66 

(1.46 to 1.85) 

Increment -1.03 

(1.21 to – 0.85) 

-0.35 

(-0.54 to -0.15) 

Benefit of PCI over 

placebo 

-0.69 

(-0.92 to -0.44) 

 

>99.9% 

SAQ angina frequency 

n 136 134  

Baseline median 60.0 

Follow-up 79.8 

(75.6 to 83.9) 

65.6 

(60.5 to 70.3) 

Increment 19.8 

(15.6 to 23.9) 

5.6 

(0.5 to 10.3) 

Benefit of PCI over 

placebo 

14.1 

(9.1 to 19.4) 

 

>99.9% 

SAQ physical limitation 

n 129 133  

Baseline median 66.7 
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Follow-up 83.1 

(79.5 to 86.8) 

74.4 

(70.3 to 78.2) 

Increment 16.5 

(12.8 to 20.1) 

7.8 

(3.6 to 11.6) 

Benefit of PCI over 

placebo 

8.7 

(4.6 to 12.8) 

 

>99.9% 

SAQ angina stability 

n 135 134  

Baseline median 50.0 

Follow-up 61.0 

(56.4 to 65.8) 

55.9 

(51.1 to 61.0) 

Increment 11.0 

(6.4 to 15.8) 

5.9 

(1.1 to 11.0) 

Benefit of PCI over 

placebo 

5.2 

(-0.8 to 10.9) 

 

95.9% 

SAQ quality of life 

n 135 134  

Baseline median 41.7 

Follow-up 61.2 

(56.8 to 65.7) 

51.3 

(46.8 to 55.9) 

Increment 19.5 

(15.1 to 24.0) 

9.6 

(5.1 to 14.2) 

Benefit of PCI over 

placebo 

9.9 

(4.8 to 15.0) 

 

>99.9% 

EQ-5D-5L descriptive system 

n 135 133  

Baseline median 0.75 

Follow-up 0.80 

(0.77 to 0.83) 

0.73 

(0.69 to 0.76) 
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Increment 0.05 

(0.02 to 0.08) 

-0.02 

(-0.05 to 0.01) 

Benefit of PCI over 

placebo 

0.07 

(0.03 to 0.11) 

 

>99.9% 

EQ-VAS 

n 136 132  

Baseline median 70.0 

Follow-up 72.7 

(69.4 to 75.7) 

66.8 

(63.2 to 70.3) 

Increment 2.7 

(-0.6 to 5.7) 

-3.2 

(-6.8 to 0.33) 

Benefit of PCI over 

placebo 

5.9 

(2.0 to 9.7) 

 

99.9% 

Stress echocardiography score 

n 110 103  

Baseline median 1.80 

Follow-up 0.92 

(0.68 to 1.20) 

1.69 

(1.30 to 2.14) 

Increment -0.88 

(-1.11 to -0.60) 

-0.11 

(-0.49 to 0.34) 

Benefit of PCI over 

placebo 

-0.77 

(-1.15 to -0.41) 

 

>99.9% 
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Supplementary Results – FFR 
 

Supplementary Table S6: FFR-stratified effect of PCI over placebo according to 
symptom characteristics 
 

 FFR at the 25th 

centile  

 

FFR at the 75th 

centile  

 

Probability of 

greater benefit in 

a patient with a 

lower FFR (Pr) 
FFR 0.46 0.73 

Primary endpoint: angina symptom score at 12 weeks* 

Rose angina 

Odds of improvement 2.86 

(2.29 to 3.57) 

1.39 

(1.11 to 1.73) 

 

Odds ratio 2.05 

(1.74 to 2.41) 

 

>99.9% 

Rose nonangina 

Odds of improvement 1.58 

(1.19 to 2.08) 

0.97 

(0.77 to 1.23) 

 

Odds ratio 1.63 

(1.27 to 2.09) 

 

>99.9% 

Daily angina episodes 

Rose angina 

Odds of improvement 3.42 

(2.70 to 4.32) 

1.65 

(1.29 to 2.09) 

 

Odds ratio 2.07 

(1.76 to 2.43) 

 

>99.9% 
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Rose nonangina 

Odds of improvement 2.03 

(1.52 to 2.75) 

1.03 

(0.81 to 1.31) 

 

Odds ratio 1.98 

(1.55 to 2.57) 

 

>99.9% 
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Supplementary results figure S3: FFR and iFR stratified effect of PCI on angina 
symptom score in the overall group, patients with Rose angina and patients with Rose 
nonangina 
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Angina symptom score 
 

Supplementary figure S4: result: angina symptom score 

 
 

Supplementary figure S5: result: angina symptom score for Rose angina and Rose nonangina 
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Daily angina episodes 
 

Supplementary figure S6: result: daily angina episodes 

 
 

Supplementary figure S7: result: daily angina episodes for Rose angina and Rose nonangina 
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CCS class 
 

Supplementary figure S8: result: CCS class for Rose angina and Rose nonangina 

 
 

Supplementary figure S9: Regression model and coefficients for CCS class 
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Supplementary figure S10: Regression model and coefficients for CCS class for Rose angina 
and Rose nonangina 
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Supplementary figure S11: coefficient density plots: CCS class 
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Supplementary figure S12: coefficient density plots: CCS class for Rose angina and Rose 
nonangina 
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Supplementary figure S13: chain plot of MCMC draws for CCS class 

 



 38 

Supplementary figure S14: chain plot of MCMC draws for CCS class for Rose angina and Rose 
nonangina 
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SAQ angina frequency 
 

Supplementary figure S15: result: SAQ angina frequency for Rose angina and Rose nonangina 

 
 

Supplementary figure S16: Regression model and coefficients for SAQ angina frequency 
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Supplementary figure S17: Regression model and coefficients for SAQ angina frequency for 
Rose angina and Rose nonangina 
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Supplementary figure S18: coefficient density plots: SAQ angina frequency 
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Supplementary figure S19: coefficient density plots: SAQ angina frequency for Rose angina 
and Rose nonangina 
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Supplementary figure S20: chain plot of MCMC draws for SAQ angina frequency 
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Supplementary figure S21: chain plot of MCMC draws for SAQ angina frequency for Rose 
angina and Rose nonangina 
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SAQ physical limitation 
 

Supplementary figure S22: result: SAQ physical limitation 

 
Supplementary figure S23: result: SAQ physical limitation for Rose angina and Rose nonangina 
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Supplementary figure S24: Regression model and coefficients for SAQ physical limitation 
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Supplementary figure S25: Regression model and coefficients for SAQ physical limitation for 
Rose angina and Rose nonangina 
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Supplementary figure S26: coefficient density plots: SAQ physical limitation 
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Supplementary figure S27: coefficient density plots: SAQ physical limitation for Rose angina 
and Rose nonangina 
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Supplementary figure S28: chain plot of MCMC draws for SAQ physical limitation 
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Supplementary figure S29: chain plot of MCMC draws for SAQ physical limitation for Rose 
angina and Rose nonangina 
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SAQ quality of life 
 

Supplementary figure S30: result: SAQ quality of life 

 
Supplementary figure S31: result: SAQ quality of life for Rose angina and Rose nonangina 
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Supplementary figure S32: Regression model and coefficients for SAQ quality of life 

 
 

Supplementary figure S33: Regression model and coefficients for SAQ quality of life for Rose 
angina and Rose nonangina 
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Supplementary figure S34: coefficient density plots: SAQ quality of life 
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Supplementary figure S35: coefficient density plots: SAQ quality of life for Rose angina and 
Rose nonangina 
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Supplementary figure S36: chain plot of MCMC draws for SAQ quality of life 
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Supplementary figure S37: chain plot of MCMC draws for SAQ quality of life for Rose angina 
and Rose nonangina 
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SAQ treatment satisfaction 
 

Supplementary figure S38: result: SAQ treatment satisfaction 

 
Supplementary figure S39: result: SAQ treatment satisfaction for Rose angina and Rose 
nonangina 
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Supplementary figure S40: Regression model and coefficients for SAQ treatment satisfaction 

 
 

Supplementary figure S41: Regression model and coefficients for SAQ treatment satisfaction 
for Rose angina and Rose nonangina 
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Supplementary figure S42: coefficient density plots: SAQ treatment satisfaction 
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Supplementary figure S43: coefficient density plots: SAQ treatment satisfaction for Rose 
angina and Rose nonangina 
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Supplementary figure S44: chain plot of MCMC draws for SAQ treatment satisfaction 
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Supplementary figure S45: chain plot of MCMC draws for SAQ treatment satisfaction for Rose 
angina and Rose nonangina 
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SAQ angina stability 
 

Supplementary figure S46: result: SAQ angina stability 

 
Supplementary figure S47: result: SAQ angina stability for Rose angina and Rose nonangina 
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Supplementary figure S48: Regression model and coefficients for SAQ angina stability 

 
 

Supplementary figure S49: Regression model and coefficients for SAQ angina stability for Rose 
angina and Rose nonangina 
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Supplementary figure S50: coefficient density plots: SAQ angina stability 
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Supplementary figure S51: coefficient density plots: SAQ angina stability for Rose angina and 
Rose nonangina 
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Supplementary figure S52: chain plot of MCMC draws for SAQ angina stability 
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Supplementary figure S53: chain plot of MCMC draws for SAQ angina stability for Rose angina 
and Rose nonangina 
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Dobutamine stress echocardiography (DSE) score 
 

Supplementary figure S54: result: DSE score for Rose angina and Rose nonangina 

 
 

Supplementary figure S55: Regression model and coefficients for DSE score 
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Supplementary figure S56: Regression model and coefficients for DSE score for Rose angina 
and Rose nonangina 
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Supplementary figure S57: coefficient density plots: DSE score 
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Supplementary figure S58: coefficient density plots: DSE score for Rose angina and Rose 
nonangina 
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Supplementary figure: chain plot of MCMC draws for DSE score 
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Supplementary figure S59: chain plot of MCMC draws for DSE score for Rose angina and Rose 
nonangina 
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EQ-5D-5L index value 
 

Supplementary figure S60: result: EQ-5D-5L index value 

 
Supplementary figure S61: result: EQ-5D-5L index value for Rose angina and Rose nonangina 
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Supplementary figure S62: Regression model and coefficients for EQ-5D-5L index value 

 
 

Supplementary figure S63: Regression model and coefficients for EQ-5D-5L index value for 
Rose angina and Rose nonangina 
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Supplementary figure S64: coefficient density plots: EQ-5D-5L index value 
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Supplementary figure S65: coefficient density plots: EQ-5D-5L index value for Rose angina and 
Rose nonangina 
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Supplementary figure S66: chain plot of MCMC draws for EQ-5D-5L index value 
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Supplementary figure S67: chain plot of MCMC draws for EQ-5D-5L index value for Rose 
angina and Rose nonangina 
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EQ-5D-5L visual analogue scale 
 

Supplementary figure S68: result: EQ-5D-5L visual analogue scale 

 
Supplementary figure S69: result: EQ-5D-5L visual analogue scale for Rose angina and Rose 
nonangina 
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Supplementary figure S70: Regression model and coefficients for EQ-5D-5L visual analogue 
scale 

 
 

Supplementary figure S71: Regression model and coefficients for EQ-5D-5L visual analogue 
scale for Rose angina and Rose nonangina 
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Supplementary figure S72: coefficient density plots: EQ-5D-5L visual analogue scale 
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Supplementary figure S73: coefficient density plots: EQ-5D-5L visual analogue scale for Rose 
angina and Rose nonangina 
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Supplementary figure S74: chain plot of MCMC draws for EQ-5D-5L visual analogue scale 
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Supplementary figure S75: chain plot of MCMC draws for EQ-5D-5L visual analogue scale for 
Rose angina and Rose nonangina 
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Treadmill exercise time 
 

Supplementary figure S76: result: treadmill exercise time for Rose angina and Rose nonangina 

 
Supplementary figure S77: Regression model and coefficients for treadmill exercise time 
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Supplementary figure S78: Regression model and coefficients for treadmill exercise time for 
Rose angina and Rose nonangina 
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Supplementary figure S79: coefficient density plots: treadmill exercise time 
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Supplementary figure S80: coefficient density plots: treadmill exercise time for Rose angina 
and Rose nonangina 
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Supplementary figure S81: chain plot of MCMC draws for treadmill exercise time 
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Supplementary figure S82: chain plot of MCMC draws for treadmill exercise time for Rose 
angina and Rose nonangina 
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Supplementary Results - iFR 
 

Supplementary table S7: iFR-stratified effect of PCI over placebo according to 
symptom characteristics 
 

 iFR at the 25th 

centile  

 

iFR at the 75th 

centile  

 

Probability of 

greater benefit in 

a patient with a 

lower iFR (Pr) 
iFR 0.50 0.86 

Primary endpoint: angina symptom score at 12 weeks* 

Rose angina 

Odds of improvement 2.91 

(2.31 to 3.69) 

1.37 

(1.11 to 1.73) 

 

Odds ratio 2.11 

(1.79 to 2.53) 

 

>99.9% 

Rose nonangina 

Odds of improvement 1.62 

(1.23 to 2.12) 

0.96 

(0.76 to 1.22) 

 

Odds ratio 1.69 

(1.32 to 2.17) 

 

>99.9% 

Daily angina episodes 

Rose angina 

Odds of improvement 3.60 

(2.84 to 4.58) 

1.60 

(1.26 to 2.03) 

 

Odds ratio 2.25 

(1.88 to 2.69) 

 

>99.9% 
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Rose nonangina 

Odds of improvement 1.93 

(1.46 to 2.58) 

0.97 

(0.76 to 1.25) 

 

Odds ratio 1.99 

(1.53 to 2.55) 

 

>99.9% 
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Angina symptom score 
 

Supplementary figure S83: result: angina symptom score 

 
 

Supplementary figure S84: result: angina symptom score for Rose angina and Rose nonangina 
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Daily angina episodes 
 

Supplementary figure S85: result: daily angina episodes 

 
 

Supplementary figure S86: result: daily angina episodes for Rose angina and Rose nonangina 
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CCS class 
 

Supplementary figure S87: result: CCS class for Rose angina and Rose nonangina 

 
 

Supplementary figure S88: Regression model and coefficients for CCS class 
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Supplementary figure S89: Regression model and coefficients for CCS class for Rose angina 
and Rose nonangina 
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Supplementary figure S90: coefficient density plots: CCS class 
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Supplementary figure S91: coefficient density plots: CCS class for Rose angina and Rose 
nonangina 
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Supplementary figure S92: chain plot of MCMC draws for CCS class 
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Supplementary figure S93: chain plot of MCMC draws for CCS class for Rose angina and Rose 
nonangina 
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SAQ angina frequency 
 

Supplementary figure S94: result: SAQ angina frequency for Rose angina and Rose nonangina 

 
Supplementary figure S95: Regression model and coefficients for SAQ angina frequency 
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Supplementary figure S96: Regression model and coefficients for SAQ angina frequency for 
Rose angina and Rose nonangina 
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Supplementary figure S97: coefficient density plots: SAQ angina frequency 
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Supplementary figure S98: coefficient density plots: SAQ angina frequency for Rose angina 
and Rose nonangina 
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Supplementary figure S99: chain plot of MCMC draws for SAQ angina frequency 
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Supplementary figure S100: chain plot of MCMC draws for SAQ angina frequency for Rose 
angina and Rose nonangina 
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SAQ physical limitation 
 

Supplementary figure S101: result: SAQ physical limitation 

 
Supplementary figure S102: result: SAQ physical limitation for Rose angina and Rose 
nonangina 
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Supplementary figure S103: Regression model and coefficients for SAQ physical limitation 

 
 

Supplementary figure S104: Regression model and coefficients for SAQ physical limitation for 
Rose angina and Rose nonangina 
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Supplementary figure S105: coefficient density plots: SAQ physical limitation 
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Supplementary figure S106: coefficient density plots: SAQ physical limitation for Rose angina 
and Rose nonangina 
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Supplementary figure S107: chain plot of MCMC draws for SAQ physical limitation 
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Supplementary figure S108: chain plot of MCMC draws for SAQ physical limitation for Rose 
angina and Rose nonangina 
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SAQ quality of life 
 

Supplementary figure 109: result: SAQ quality of life 

 
Supplementary figure 110: result: SAQ quality of life for Rose angina and Rose nonangina 
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Supplementary figure S111: Regression model and coefficients for SAQ quality of life 

 
 

Supplementary figure S112: Regression model and coefficients for SAQ quality of life for Rose 
angina and Rose nonangina 
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Supplementary figure S113: coefficient density plots: SAQ quality of life 

 



 119 

Supplementary figure S114: coefficient density plots: SAQ quality of life for Rose angina and 
Rose nonangina 
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Supplementary figure S115: chain plot of MCMC draws for SAQ quality of life 
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Supplementary figure 116: chain plot of MCMC draws for SAQ quality of life for Rose angina 
and Rose nonangina 
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SAQ treatment satisfaction 
 

Supplementary figure 117: result: SAQ treatment satisfaction 

 
Supplementary figure 118: result: SAQ treatment satisfaction for Rose angina and Rose 
nonangina 
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Supplementary figure S119: Regression model and coefficients for SAQ treatment satisfaction 

 
 

Supplementary figure S120: Regression model and coefficients for SAQ treatment satisfaction 
for Rose angina and Rose nonangina 
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Supplementary figure S121: coefficient density plots: SAQ treatment satisfaction 
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Supplementary figure S122: coefficient density plots: SAQ treatment satisfaction for Rose 
angina and Rose nonangina 
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Supplementary figure S123: chain plot of MCMC draws for SAQ treatment satisfaction 
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Supplementary figure S124: chain plot of MCMC draws for SAQ treatment satisfaction for 
Rose angina and Rose nonangina 
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SAQ angina stability 
 

Supplementary figure S125: result: SAQ angina stability 

 
Supplementary figure S126: result: SAQ angina stability for Rose angina and Rose nonangina 
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Supplementary figure S127: Regression model and coefficients for SAQ angina stability 

 
 

Supplementary figure S128: Regression model and coefficients for SAQ angina stability for 
Rose angina and Rose nonangina 
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Supplementary figure S129: coefficient density plots: SAQ angina stability 
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Supplementary figure S130: coefficient density plots: SAQ angina stability for Rose angina and 
Rose nonangina 
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Supplementary figure S131: chain plot of MCMC draws for SAQ angina stability 
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Supplementary figure S132: chain plot of MCMC draws for SAQ angina stability for Rose 
angina and Rose nonangina 
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Dobutamine stress echocardiography (DSE) score 
 

Supplementary figure S133: result: DSE score for Rose angina and Rose nonangina 

 
Supplementary figure S134: Regression model and coefficients for DSE score 
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Supplementary figure S135: Regression model and coefficients for DSE score for Rose angina 
and Rose nonangina 
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Supplementary figure S136: coefficient density plots: DSE score 
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Supplementary figure S137: coefficient density plots: DSE score for Rose angina and Rose 
nonangina 
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Supplementary figure S138: chain plot of MCMC draws for DSE score 
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Supplementary figure S139: chain plot of MCMC draws for DSE score for Rose angina and 
Rose nonangina 

  



 140 

EQ-5D-5L index value 
 

Supplementary figure S140: result: EQ-5D-5L index value 

 
Supplementary figure S141: result: EQ-5D-5L index value for Rose angina and Rose nonangina 
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Supplementary figure S142: Regression model and coefficients for EQ-5D-5L index value 

 
 

Supplementary figure S143: Regression model and coefficients for EQ-5D-5L index value for 
Rose angina and Rose nonangina 
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Supplementary figure S144: coefficient density plots: EQ-5D-5L index value 
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Supplementary figure S145: coefficient density plots: EQ-5D-5L index value for Rose angina 
and Rose nonangina 
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Supplementary figure S146: chain plot of MCMC draws for EQ-5D-5L index value 
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Supplementary figure S146: chain plot of MCMC draws for EQ-5D-5L index value for Rose 
angina and Rose nonangina 
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EQ-5D-5L visual analogue scale 
 

Supplementary figure S147: result: EQ-5D-5L visual analogue scale 

 
Supplementary figure S148: result: EQ-5D-5L visual analogue scale for Rose angina and Rose 
nonangina 
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Supplementary figure S149: Regression model and coefficients for EQ-5D-5L visual analogue 
scale 

 
 

Supplementary figure S150: Regression model and coefficients for EQ-5D-5L visual analogue 
scale for Rose angina and Rose nonangina 
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Supplementary figure S151: coefficient density plots: EQ-5D-5L visual analogue scale 
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Supplementary figure S152: coefficient density plots: EQ-5D-5L visual analogue scale for Rose 
angina and Rose nonangina 
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Supplementary figure S153: chain plot of MCMC draws for EQ-5D-5L visual analogue scale 
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Supplementary figure S154: chain plot of MCMC draws for EQ-5D-5L visual analogue scale for 
Rose angina and Rose nonangina 
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Treadmill exercise time 
 

Supplementary figure S155: result: treadmill exercise time for Rose angina and Rose 
nonangina 

 
 

Supplementary figure S156: Regression model and coefficients for treadmill exercise time 
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Supplementary figure S157: Regression model and coefficients for treadmill exercise time for 
Rose angina and Rose nonangina 
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Supplementary figure S158: coefficient density plots: treadmill exercise time 
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Supplementary figure S159: coefficient density plots: treadmill exercise time for Rose angina 
and Rose nonangina 
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Supplementary figure S160: chain plot of MCMC draws for treadmill exercise time 
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Supplementary figure S161: chain plot of MCMC draws for treadmill exercise time for Rose 
angina and Rose nonangina 
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Supplementary figure S162: Consort checklist 
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