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INTRODUCTION

1.1 Background

Patients requiring major vascular surgery for end-stage vascular disease 

constitute a high-risk surgical cohort.  Peri-operative complications such as 

myocardial infarction, cerebrovascular accident, renal failure and death are 

common [1, 2].  Multiple potential mechanisms may result in these 

complications.  For example, myocardial injury may result from systemic 

hypotension leading to reduced flow across a tight coronary artery stenosis or, 

alternatively, it may arise due to acute occlusion when an unstable plaque 

ruptures.  Most strategies aimed at peri-operative risk reduction target a single 

potential mechanism.  Thus, for example, beta-blockade may prevent myocardial 

injury due to overwork, but cannot prevent acute coronary occlusion.  There is a 

requirement for a simple, effective intervention that protects tissues against 

injury via multiple different mechanisms.  Remote ischaemic preconditioning 

(RIPC) may be suitable.  

Ischaemic preconditioning is a phenomenon whereby a brief period of non-lethal 

ischaemia in a tissue renders it resistant to the effects of a subsequent much 

longer ischaemic insult.  It was first described in the canine heart [3]. 

Subsequent clinical trials showed that ischaemic preconditioning reduced heart 

muscle damage following coronary artery bypass grafting [4] and liver 

dysfunction following hepatic resection [5].  Following cardiac surgery, it is 

associated with a reduction in critical care stay, arrhythmias and inotrope use 

[6].  However, ischaemic preconditioning requires direct interference with the 

target tissues’ blood supply, limiting its clinical utility.  Further experimental work 

suggested that brief ischaemia in one tissue, such as the kidneys, could confer 

protection on distant organs such as the heart [7].  A similar effect was observed 

after transient skeletal muscle ischaemia [8].  This effect is referred to as 

‘preconditioning at a distance’ or ‘remote ischaemic preconditioning’ (RIPC).

1.2Proof-of-concept trials

To date, there have been four small trials of RIPC in patients undergoing major 

vascular surgery (Table 1).  The results were mixed.  An apparent beneficial 

effect of RIPC on renal function following open AAA repair in one trial [9] could 

not be replicated in a subsequent smaller study specifically designed to evaluate 

renal injury [10].  However, RIPC did reduce renal injury biomarkers following 



elective EVAR [11].  In carotid endarterectomy patients, RIPC had no significant 

effect on subclinical cerebral injury, as determined by saccadic latency 

deteriorations [12].  However, this last trial was rendered underpowered by a 

high level of patient withdrawals.  A number of additional small trials have 

assessed the potential value of RIPC in adult cardiac surgery, again with mixed 

results [4, 13].  Most of these small phase 1 and 2a trials did not report clinical 

outcomes in any detail, focussing appropriately on biomarkers.  Recently, a 

pooled analysis of some of these trials reported a significant reduction in post-

operative troponin levels with RIPC [14].  Few of these studies reported clinical 

outcomes e.g. death, myocardial infarction etc.

Trial 

Reference

Number 

randomise

d

Operation type Main findings

Ali et al 

Circulation [9]

82 Elective open 

AAA repair

RIPC produced significant 

reductions in post-operative 

troponin levels, myocardial 

infarctions and serum creatinine 

levels
Walsh et al J 

Endovasc 

Ther [11]

40 Elective EVAR RIPC produced significant 

reductions in post-operative 

biomarkers of renal injury
Walsh et al 

Vasc 

Endovasc 

Surgery [10]

40 Elective open 

AAA repair

RIPC had no significant effect on 

post-operative renal injury 

biomarkers.

Walsh et al 

Vasc 

Endovasc 

Surgery [12]

70 Elective carotid 

endarterectomy

RIPC had no significant effect on 

saccadic latency deteriorations 

or biomarkers of cardiac injury

Table 1: Preliminary trials of RIPC in major vascular surgery

1.3 Unpublished clinical outcome data

To determine whether sufficient equipoise exists regarding clinical outcomes, the 

lead applicant has arranged a collaborative meta-analysis of unpublished clinical 

outcome data from 20 trials (1504 patients) of RIPC in adult major cardiovascular 

surgery [manuscript under peer-review].  There was no discernible effect on 30-

day mortality (pooled odds ratio 1.00; 95% CI 0.38 to 2.64) or hospital stay 



(weighted mean difference -0.07 days; 95% CI -0.3 to 0.16).  Peri-operative 

myocardial infarction occurred in 4% of control patients versus 2% of RIPC 

patients, though this difference did not reach statistical significance (pooled odds 

ratio 0.42; 95% CI 0.54 to 1.19).  However, the included trials were all small, with 

rigorous inclusion and exclusion criteria, limiting the generalizability of the 

findings.  Moreover, collection of the clinical outcome data used in the 

collaborative analysis was post-hoc and retrospective.  The clinical value of RIPC 

cannot be ascertained by secondary analysis of the phase 1 and 2a trials. 

Sufficient clinical equipoise remains to ethically justify further trials.  

RATIONALE

This application arises from a previous application to the Health Research Board 

(HRB/POR/2012/19) for a multicentre randomised trial of remote preconditioning 

in major vascular surgery.  The revised protocol is informed by feedback and 

comments from the previous reviewers, from discussions with the HRB Clinical 

Research Facility Galway and from discussions with Dr Derek Hausenloy, chief 

investigator of a major multicentre preconditioning trial funded by the Medical 

Research Council (ERICCA).  The current application is for funding for a pilot 

multicentre trial to evaluate feasibility.  The results generated will be used to 

inform the design of a definitive phase 3 trial.

Ideally, a clinical trial of RIPC in major vascular surgery would be powered to 

detect a significant reduction in ‘hard’ clinical endpoints (death, myocardial 

infarction etc).  A primary composite end-point (death, myocardial infarction, 

cerebrovascular accident, mesenteric ischaemia, renal failure requiring renal 

replacement therapy) is proposed as the primary efficacy end-point for a phase 3 

trial.  Some pilot data from 40 patients randomised at University Hospital 

Limerick suggest that such an endpoint would occur in about 15% of patients. 

Assuming that 15% develop a primary efficacy endpoint, a minimum of 726 

patients would be required in each arm to demonstrate a reduction to 10% 

(alpha 0.05, beta 0.8).  

The work proposed work builds on the previous trials conducted by the chief 

investigator in this area, a programme consistent with the ‘MRC Framework for 

the Design and Evaluation of Complex Interventions to Improve Health’, which 

suggests core phases to the development of health interventions. This proposal 



describes the development and piloting phases of the MRC framework. 

Conducting a full-scale RCT, and economic evaluation, of remote preconditioning 

‘standard care’ in this population is likely to require at least 1500 participants 

and to be costly. As there are uncertainties regarding rates of eligibility, consent, 

participation in the intervention and retention for follow-up - and regarding the 

feasibility / acceptability of the intervention - this feasibility study is essential to 

inform the design and conduct of a larger scale study.  This feasibility trial aims 

to address a number of key design uncertainties:

1.  The previous vascular trials used the patient’s leg as the preconditioning 

stimulus while the cardiac trials almost always used the patient’s arm.  The arm 

is preferable due to the much lower incidence of upper limb peripheral vascular 

disease.  The use of arm RIPC in major vascular surgery patients should be 

assessed using a surrogate marker of efficacy in advance of a full-scale trial.

2.  Given the mixed results in the first 4 trials in major vascular surgery, a phase 

2B trial to further evaluate potential efficacy using a surrogate marker is required 

to justify phase 3 work.  This will also provide an accurate estimate of the likely 

effect size that can be expected in any phase 3 trial

3.  As identified in recent HRB reports, clinical trial capability in Ireland is 

underdeveloped relative to other Western countries.  An examination of the 

feasibility of a large multicentre surgical trial particularly with respect to 

recruitment, drop-off rates, compliance, data collection and randomisation would 

be beneficial in advance of proceeding with a phase 3 trial.  

4.  In order to evaluate the efficacy of RIPC in routine clinical practice in a 

reasonable timeframe at reasonable cost, we intend to use a composite primary 

efficacy endpoint in any full trial.  Data regarding the incidence of this endpoint 

in major vascular surgery patients are lacking.  This feasibility trial will provide 

robust data regarding this composite endpoint upon which to base power 

calculations for a phase 3 trial, should it appear justified from evaluation of the 

surrogate efficacy marker.

5.  It is expected that any phase 3 trial will run through the National 

Cardiovascular and Stroke Research Network based at the Irish Heart Foundation. 

This feasibility trial will provide NCSRN the opportunity to further refine the 

processes and procedures required for the logistical organisation required for a 



multicentre randomised trial of a complex intervention, in advance of any full-

scale trial



TRIAL OBJECTIVES

The single main research question for the feasibility trial, in terms of PICO 

(Population; Intervention; Comparator; Outcome) is as follows: ‘In adult patients 

undergoing elective major vascular surgery, does RIPC induced by brief arm 

ischaemia and reperfusion, when compared to control, reduce troponin leakage 

in the first 3 post-operative days? ‘.  Whilst powered to address this specific 

research question, this phase 2b trial will also provide insight into the feasibility 

of running a larger, phase 3 study, will provide data regarding the proposed 

composite primary efficacy endpoint and will evaluate the use of arm-generated 

as opposed to leg-generated RIPC in major vascular surgery patients 

3.1 Primary research objective

To determine whether RIPC induced using brief arm ischaemia and reperfusion 

reduces troponin positive events defined as a serum troponin value in excess of 

the upper limit of normal in patients undergoing major vascular surgery.

3.2 Secondary research objectives 

(i) To evaluate the proportion of patients who develop an a major adverse 

clinical event (death, myocardial infarction, cerebrovascular accident, 

mesenteric ischemia, renal failure requiring renal replacement therapy) 

which could reasonably be prevented by RIPC within 30 days of surgery 

in order to inform the design of a phase 3 trial

(ii) To determine whether RIPC reduces length of hospital stay

(iii) To determine whether RIPC reduces ITU stay

(iv) To determine whether RIPC reduces unplanned critical care admission

(v) To determine whether RIPC reduces acute kidney injury

(vi) To determine whether RIPC reduces death in the first post-operative 

year

(vii) To determine whether RIPC reduces major adverse cardiac or cerebral 

events in the first post-operative year

(viii) To evaluate the likely recruitment rates for a phase 3 trial



(ix) To evaluate compliance and logistic issues with respect to multicentre 

trials in the Irish context

(x) To examine the acceptability of the intervention to clinicians and patients 

utilising qualitative methods



4 TRIAL DESIGN

4.1 Statement of design

A randomised controlled pilot trial of the effect of RIPC induced by brief arm 

ischaemia and reperfusion on troponin levels in the first 3 post-operative days in 

patients undergoing elective major vascular surgery.

4.2 Trial treatment

The intervention being tested in non-pharmacological.  Patients will be 

randomised 1:1 into one of two groups: RIPC or control.  Preconditioning will be 

performed in the same manner as several previous trials.  Immediately after 

induction of anaesthesia, a standard, CE-approved tourniquet cuff will be placed 

around one arm of the patient.  It will then be inflated to a pressure of 200mmHg 

for 5 minutes.  For patients with a systolic blood pressure >185mmHg, the cuff 

will be inflated to at least 15mmHg above the patient’s systolic blood pressure. 

The cuff will then be deflated and the arm allowed reperfuse for 5 minutes.  This 

will be repeated so that each patient receives a total of 4 ischaemia-reperfusion 

cycles.   In all other respects, the procedure and peri-operative care will follow 

the routine practices of the surgeons and anaesthetists involved. 

4.3 Inclusion criteria

Patients undergoing elective carotid endarterectomy, open abdominal aortic 

aneurysm repair, endovascular abdominal aneurysm repair or surgical lower limb 

revascularisation (suprainguinal or infrainguinal) will be eligible for inclusion.

4.4 Exclusion criteria

Patients will be excluded if any of the following apply: 

(i) Pregnancy

(ii) Significant upper limb peripheral arterial disease



(iii) Previous history of upper limb deep vein thrombosis

(iv) Patients on glibenclamide or nicorandil (these medications may 

interfere with RIPC)

(v) Patients with an estimated pre-operative glomerular filtration rate < 

30mls/min/1.73m2

(vi) Patients with a known history of myocarditis, pericarditis or 

amyloidosis

(vii) Patients undergoing fenestrated or branched EVAR.

(viii) Patients with severe hepatic disease defined as an international 

normalised ratio >2 in the absence of systemic anticoagulation

(ix) Patients with severe respiratory disease (for the trial, defined as 

patients requiring home oxygen therapy)

(x) Patients previously enrolled in the trial representing for a further 

procedure

4.5 Selection of patients

In each centre, potentially eligible patients will be selected from two patient 

groups: (1) outpatients awaiting major vascular surgery or (2) inpatients awaiting 

major vascular surgery

4.6 Informed consent 

The process of obtaining informed consent will be conducted in compliance with 

the  principals  of  good  clinical  practice  and  requirements  of  the  approving 

research ethics  committee and other  regulatory requirements as appropriate. 

Consent to enter the study must be sought from each subject only after a full 

explanation has been given and time allowed for consideration.  Signed subject 

consent will be obtained and a copy given to the subject.  It is a right of the 

subject  to  refuse to participate or  to  withdraw without  at  any time from the 

protocol without giving reasons and without prejudicing treatment.



Informed consent for participants recruited as out-patients

Eligible  patients  identified  from  outpatient  waiting  lists  for  major  vascular 

surgery will receive a patient information sheet by post, informing them of the 

study, at least two weeks prior to admission.  At their pre-operative assessment, 

the patient will be seen by a member of the research team at that centre and 

eligibility  confirmed.   Eligible  patients  will  then  be  recruited  and  informed 

consent taken.

Informed consent for participants recruited as in-patients

Patients recruited as inpatients will be given a patient information sheet and if 

the patient agrees to participate, informed consent will be obtained.

4.7 Baseline data

Patients will all have a full medical history taken and clinical examination as part 

of their usual care.  The following will be recorded: 

1. Weight

2. Height

3. Blood pressure

4. Heart rate

5. ECG

6. Gender

7. Ethnicity

8. Date of birth

9. Diabetes mellitus

10. Hypercholesterolaemia

11. Hypertension

12. Previous myocardial infarction



13. Previous coronary revascularisation

14. Previous stroke

15. Atrial fibrillation

16. Peripheral arterial disease

17. Smoking history

18. NYHA class

19. Medication at time of consent (aspirin, clopidogrel, beta-blocker, 

calcium-channel antagonist, nitrates, cholesterol-lowering agent, ACE 

inhibitor / A2 receptor antagonist, insulin, metformin, sulphonylurea, 

warfarin)

20. Serum creatinine and troponin.

4.8 Peri-operative Troponin

This will be assessed by measuring serum high-sensitivity troponin I pre-

operatively and at 24, 48 and 72 hours post-operatively (4 samples per patient). 

The samples will be analysed in the local laboratory at each site, using local 

protocols.

4.9 Peri-operative 12-lead ECG

A 12-lead ECG is performed routinely as part of the pre-operative assessment for 

major vascular surgery.  This will be used as the trial baseline ECG.  Every patient 

will undergo a second 12-lead ECG on the second post-operative day.  The pre- 

and post-operative ECGs together with the serum troponin levels will be 

reviewed by the trial cardiologists to determine whether a peri-operative silent 

myocardial infarction has occurred.

4.10 Length of hospital / ITU stay

The duration of hospital stay and ITU stay have a major impact on health service 

resource utilisation, and are factors which can be influenced by surgery.  

4.11 Acute Kidney Injury Score



The AKI score will be calculated over the first three peri-operative days. 

Creatinine will be measured daily as part of routine care.  Urine volumes will be 

calculated from the fluid balance charts maintained as part of usual care.

4.12 Peri-operative data

On the morning of surgery the patient will be randomised to either the RIPC or 

control arm using a web-based system.  The following information on surgery will 

be recorded for all patients: anaesthetic induction agents, anaesthetic 

maintenance, duration of anaesthesia, type of surgery, blood loss, maximum 

intra-operative heart rate, minimum intra-operative systolic blood pressure.  For 

open AAA patients, the following additional data will be recorded: infra-renal or 

suprarenal aortic clamp, cross-clamp time, mannitol use.  For carotid 

endarterectomy patients, shunt use and patch use will be recorded.  For 

endovascular aneurysm repair patients, screening time and total contrast dose 

will be recorded.

 

4.13 Data at discharge

At discharge, duration of hospital stay and ITU stay will be recorded. 

4.14 Data at 1 year

General practitioners will be contacted 1 year following randomisation to 

ascertain whether participants have died or suffered myocardial infarction or 

cerebrovascular accident.  The national Hospital In-Patient Episode (HIPE) 

database will be interrogated for hospital admissions and patient status in the 

year since surgery.



TRIAL OUTCOME MEASURES

5.1 Primary efficacy endpoint

The trial is intended to pragmatically evaluate the potential of RIPC to improve 

clinical outcomes among patients undergoing major vascular surgery in routine 

clinical practice.  For the pilot trial, a surrogate marker of efficacy will be used, 

namely serum troponin I levels.  The primary efficacy outcome will be a 

comparison of the proportion of patients in each arm of the trial who develop a 

serum troponin level in excess of the upper limit of normal in the first three post-

operative days.

5.2 Primary safety endpoint

The intervention under investigation carries a theoretical risk of causing acute 

upper limb ischaemia or an upper limb deep vein thrombosis.  Such an event has 

not been reported by any of the phase 1 and 2 trials of RIPC in cardiac patients. 

In addition, there is a theoretical risk of minor adverse events such as upper limb 

bruising.  The primary safety endpoint will again be a composite of major life- or 

limb-threatening adverse events which could be attributed to the preconditioning 

stimulus.  The components are:

• Acute upper limb ischaemia

• Acute upper limb deep vein thrombosis

The components of the primary safety endpoint are defined as follows:

Acute upper limb ischaemia 

This is defined as the development of ischaemia in the arm used for the 

preconditioning stimulus requiring systemic anti-coagulation, radiological 

intervention or surgical intervention

Acute upper limb deep vein thrombosis



This is defined as the development of thrombus within the subclavian, axillary or 

brachial vein confirmed in duplex ultrasound and in the same arm as used for the 

RIPC stimulus



Secondary endpoints

These will be:

(i) The proposed composite primary efficacy endpoint for a phase 3 trial 

(details below)

(ii) A comparison of the area under the curve of serial troponin values 

between the two groups

(iii) Duration of post-operative hospital stay in days from the date of 

surgery until the date of discharge to the community

(iv) Duration of intensive care unit stay in days from the date of surgery

(v) Unplanned critical care unit admission defined as any admission to a high 

dependency or intensive care unit which was not booked in advance of 

the date of operation

(vi) Other post-operative complications (Table 3)

(vii) Acute kidney injury score in first three peri-operative days (Table 2) 

(viii) Death within one year of surgery as determined by contacting the 

patient’s general practitioner

(ix) Major adverse cardiac or cerebral event (myocardial infarction, cardiac 

death, cerebrovascular accident) within 1 year of surgery as 

determined by contacting the patient’s general practitioner

AKI 

Grade

Creatinine criteria Urine output criteria

1 Rise > 26.4micromols/L or 150 to 200% of 

baseline 

<0.5ml/kg/hr for >6hrs

2 Rise of 200 to 300% of baseline <0.5ml/kg/hr for 

>12hrs
3 Increase of. 300% or creatinine > 354 

micromols/L with acute rise of at least 44 

micromols/L

<0.3ml/kg/hr for >24 

hrs or anuria for 12 hrs

Table 2: Acute kidney injury criteria

Other post-operative complications are defined as follows:



Respiratory failure Unplanned initiation of assisted 
ventilation (CPAP or IPPV)

Transient ischaemic attack New onset neurological deficit with 
lateralising signs which resolves within 
24 hours without evidence of cerebral 
bleeding or infarction on imaging and 
confirmed by a stroke physician or 
neurologist

Vascular graft occlusion Occlusion of prosthetic or vein graft 
confirmed by imaging within 30 days of 
surgery

Wound infection Erythema, purulent discharge, pyrexia, 
positive pathogenic organism on 
culture

Chest infection Cough, dirty sputum, pyrexia, positive 
sputum culture +/-pathogenic 
organism on sputum culture

Urine infection Pyrexia, leucocytosis, pathogenic 
organism on urine culture

Abdominal infection Intra-abdominal abscess formation 
confirmed on CT scan or at laparotomy

Other sepsis Sepsis due to any cause other than 
those listed above e.g. line infection

Prolonged ileus Absence of bowel function requiring the 
initiation of nutritional support

Pulmonary embolus Confirmed radiologically or at autopsy
Deep vein thrombosis Confirmed radiologically or at autopsy
Limb ischaemia Compromised circulation in a limb 

requiring a revascularisation procedure 
within 30 days of surgery

Major limb amputation Amputation of a limb due to 
unsalvageable critical ischaemia within 
30 days of surgery

Renal infarction New renal infarction on post-operative 
imaging

Renal impairment Post-operative >20% increase in serum 
creatinine from pre-operative baseline

Table 3: Other post-operative complications

Proposed composite Primary Efficacy Endpoint for Phase 3

The primary efficacy endpoint is a composite Major Adverse Clinical Event 

(MACE).  The selected endpoints represent common, life-threatening 

complications of major vascular surgery.  Ischaemia-reperfusion injury plays a 

significant role in these events and, thus, it is biologically plausible that RIPC 

would reduce the frequency of these events.  The components are all strictly 

defined.  The occurrence of any of these events in a patient will be classified as a 

MACE.  The occurrence of multiple events in a single patient will also be 



classified as a single MACE for the purposes of trial analysis.  The components of 

the primary efficacy endpoint are as follows:

• Cardiovascular death

• Myocardial infarction

• Cerebrovascular accident

• Renal failure requiring renal replacement therapy

• Mesenteric ischaemia requiring intervention or biopsy-proven ischaemic 

colitis

These components of the primary efficacy endpoint have been defined as 

follows:

Cardiovascular Death

Defined as death due to a known cardiovascular cause or where the cause of 

death is unknown i.e. no other cause of death is identified either from the 

medical history or at post-mortem examination.

Myocardial infarction

This will include both peri-operative myocardial infarction and myocardial 

infarction following vascular surgery.  It will include silent myocardial infarctions 

as determined by the trial cardiologist upon examination of trial ECGs and 

troponin results.  The diagnosis of a myocardial infarction will require the 

presence of at least 2 of the following:

• Characteristic ischaemic symptoms lasting at least 20 minutes

• Electrocardiographic changes including acute ST elevation followed by the 

appearance of Q waves or the loss of R waves, the development of new 

left bundle branch block, new persistent T wave inversion lasting at least 

24 hours or new ST segment depression persisting over 24 hours

• Positive troponin T (>0.1 ng/ml) or troponin I (>0.1mg/ml) levels with a 

characteristic rise and fall in levels



• New-onset arrhythmia (ventricular or supraventricular tachycardia or 

fibrillation) with an associated rise in troponin levels

• Alternatively, myocardial infarction will be recorded if the patient develops 

sudden unexpected cardiac death involving cardiac arrest with symptoms 

suggestive of myocardial ischaemia and accompanied by presumably new 

ST elevation or new left bundle branch block and / or fresh thrombus on 

coronary angiography and / or at post-mortem, but death occurring before 

blood samples could be obtained or at a time before the appearance of 

cardiac troponin I or T in the blood.

Cerebrovascular accident

This is defined as new onset neurological deficit, accompanied by evidence of 

cerebral infarction or intra-cerebral haemorrhage on CT scan, or confirmed at 

autopsy

Renal failure requiring renal replacement therapy

The initiation of any form of renal replacement therapy for any reason within 30 

days of major vascular surgery

Mesenteric ischaemia requiring intervention or biopsy-proven ischaemic colitis

Small or large bowel ischaemia at laparotomy or found at autopsy or 

histologically proven on biopsy



TRIAL OUTCOME ASSESSMENT

The predefined outcomes will be recorded in an electronic case record form 

developed by the HRB Clinical Research Facility Galway.

6.1 Evaluation of peri-operative myocardial infarction

Evaluation of pre- and post-operative electrocardiograms and troponin levels for 

evidence of peri-operative silent myocardial infarction will be undertaken in 

batches by the trial cardiologist, Dr Faisal Sharif.  Dr Sharif will be blinded to the 

trial allocation of each participant.  

6.2 Evaluation of other primary and secondary outcomes

The development of the remaining primary and secondary outcomes will be 

determined by a trial research nurse in the Dublin site and by research fellows in 

the remaining three non-Dublin sites.  The individuals assessing these primary 

and secondary outcomes will be blinded to the trial allocation of the patients, in 

order to minimise potential sources of bias.



TRIAL INTERVENTION

The intervention being tested is a simple intervention which can be undertaken 

using existing equipment.  Immediately before the start of the operation, 

patients randomised to the RIPC arm will have a standard, CE-approved 

tourniquet cuff will be placed around one arm of the patient.  It will then be 

inflated to a pressure of 200mmHg for 5 minutes.  For patients with a systolic 

blood pressure >185mmHg, the cuff will be inflated to at least 15mmHg above 

the patient’s systolic blood pressure.  The cuff will then be deflated and the arm 

allowed reperfuse for 5 minutes.  This will be repeated so that each patient 

receives a total of 4 ischaemia-reperfusion cycles.

Previous trials of RIPC in cardiac surgery and percutaneous coronary 

interventions have generally used the arm as the source of the RIPC stimulus. 

The four previous trials of RIPC in major vascular surgery (Table 1) used the 

patients’ legs to generate the stimulus.  In these trials, 4 patients in the RIPC arm 

developed post-operative critical lower limb ischaemia requiring intervention. 

The presence of known peripheral arterial disease also precluded the enrolment 

of about 20% of otherwise eligible patients.  Given the success of upper limb 

RIPC in the cardiac and PCI trials, the upper limb has been selected as the source 

for the RIPC stimulus in Preconditioning SAVES.  In common with the ERICCA 

trialists, 4 cycles has been chosen in order to maximise the RIPC stimulus 

obtained  and counteract three potential confounding issues; (i) the lower 

skeletal muscle bulk in the arm compared to the leg (ii) the potential resistance 

to RIPC in aging and diabetic patients and (iii) the effect of variable volatile 

anaesthetic use.

There is a theoretical possibility that the RIPC stimulus obtained from the upper 

limb will be insufficient to produce a detectable effect due to the smaller skeletal 

muscle bulk compared to the lower limb.  An adaptive trial design is therefore 

proposed, in which an interim analysis will be conducted after randomisation of 

200 patients.  If there is no evidence of potential benefit at this point, the 

stimulus will be adjusted to include 3 cycles of 5 minutes lower limb ischaemia 

alternating with 5 minutes reperfusion.  The first lower limb ischaemic episode 

will commence as soon as the first upper limb ischemic period ends, so that both 

limbs are being preconditioned in parallel and no additional delay is introduced. 

If this augmented stimulus is introduced, bilateral ankle-brachial pressure indices 

<0.8 will be added to the exclusion criteria.  The decision to amend the protocol 



will be made by the Trial Management Committee following advice from the Data 

Monitoring Committee.

The trial will be undertaken at multiple sites.  It is intended to be a pragmatic 

clinical trial aiming to assess the potential adjunctive value of RIPC in routine 

clinical practice.  Dedicated trial personnel will not be available on all the sites 

for each patients operation.  Consequently, the SAVES trialists have elected not 

to include a sham intervention in the protocol.  To do so would render the trial 

impractical on many sites.



RANDOMISATION

Randomisation for the trial will be undertaken using a web-based randomisation 

system administered by the HRBCRF Galway.  The use of third-party 

randomisation will maintain allocation concealment.  A unique trial number will 

be assigned at the time of randomisation.  On the morning of surgery, patients 

will be randomised to one of two groups: either to RIPC or to the control arm. 

Randomisation will be stratified by centre using randomly selected blocks of 4, 6 

and 8.  In addition, each centre will be stratified by procedure.  The 

randomisation will be accessed by a designated member of the research team at 

each site who will not be involved with data collection.  There is no sham 

intervention.



SAMPLE SIZE

Currently, the projected sample size for a full phase 3 trial using the proposed 

composite primary endpoint is 1500 patients in total.  This would provide 

sufficient power to detect a reduction in the proportion of patients sustaining a 

primary efficacy endpoint from 15% to 10% (alpha 0.05, beta 0.8).  The assumed 

15% figure in the control arm is based upon data from a sample of only 40 

patients randomised at University Hospital Limerick.  Before proceeding with a 

full-scale trial, and in accordance with the MRC framework for the evaluation of 

complex interventions, it would be preferable to (i) explore the feasibility of 

randomising a significant number of surgical patients in the Irish healthcare 

system context (ii) undertake further work using a surrogate marker of efficacy 

to more robustly evaluate the apparent protective effect of RIPC in major 

vascular patients (iii) use such a surrogate marker to evaluate the likely effect 

size of RIPC and (iv) confirm that arm-induced RIPC is protective in major 

vascular patients.

In order to fully evaluate objectives (ii) to (iv) above, the feasibility trial design 

utilises troponin positive events as the primary outcome.  The sample size 

calculation for the pilot trial is based upon recently published data regarding 

post-operative troponin-positive events following major vascular surgery.  In a 

cohort of 337 patients undergoing a mix of major vascular procedures (open and 

endovascular aneurysm repair, carotid endarterectomy or surgical lower limb 

revascularisation), 135 (40%) developed a post-operative troponin level in 

excess of the upper limit of normal.  At one year post-surgery, patients with a 

troponin positive event i.e. those with a level in excess of the upper limit of 

normal were more likely to have died [15].

The planned patient cohort for this feasibility trial is very similar to that reported 

above.  Moreover, analysis of preliminary data from 40 patients randomised at 

University Hospital Limerick found that 19/40 patients developed a troponin 

positive event (47.5%).  Assuming a 40% incidence of troponin positive events, 

166 patients would be required in each arm to demonstrate a reduction to 25% 

(alpha 0.05, beta 0.8).  To account for dropouts and losses to follow-up, we plan 

to recruit 200 patients to each arm of the trial.  This sample will also provide 



robust data regarding the likely incidence of the proposed composite primary 

efficacy endpoint for a phase 3 trial.  At 20% of the proposed full trial 

recruitment, the investigators feel it is sufficiently large to allow adequate testing 

of trial procedures and compliance at multiple sites in line with objective (i) 

above.



AVAILABLE PILOT DATA

Since submission of HRB/POR/2012/19, some pilot work has been undertaken, 
primarily at University Hospital Limerick.  Recruitment in Limerick commenced in 
February 2012.  Recruitment at Waterford Regional and Cork University Hospitals 
commenced in September and October 2012 respectively.  

As of 31st October 2012, 69 of 78 eligible patients have been randomised, mainly 
at the Limerick site.  Recruitment in Limerick during the summer months was low 
due to theatre closures.  The other two sites have only recently begun 
recruitment.

Site Eligibl
e

Randomis
ed

Not 
randomise
d

University Hospital Limerick 74 66 8 (4 
declined, 4 
staff 
unavailabil
ity)

Cork University Hospital 3 2 1 
(declined)

Waterford Regional Hospital 1 1 0

Initial results Full 30 –day follow-up data from the first 40 patients were used for 
planning purposes in discussions with the HRBCRF in September.  Overall, 17.5% 
developed a primary efficacy endpoint.  

Preconditioned Control p
n 21 19
Troponin positive 
event

7 12 0.12

Hospital stay 
(median; iqr)

5 days (4 to 7) 7 days (5 to 15) 0.04

Critical care stay 1 day (0 to 3) 0 days (0 to 3) 0.757
Unplanned critical 
care admission

1 2 0.56

Other 
complications

10 9 0.99

While some preliminary data have been generated, a larger feasibility cohort is 
required.  The bulk of patient recruitment so far has been at the Principal 
Investigator’s own unit.  Two other units have only just started to recruit.  Thus, 
robust data regarding network level recruitment, compliance and dropouts are 
lacking.  No 30-day data are available from the two sites outside Limerick so 
evaluation of data collection quality has not been possible.  The early pilot was 
run using sequentially numbered sealed opaque envelopes rather than web-
based randomisation.  Logistic issues around allocation concealment and 



centralised randomisation have not been evaluated.  Consequently, a feasibility 
trial appears necessary before proceeding with a full phase 3 trial.



TRIAL RECRUITMENT

A phase 3 trial would require the involvement of at least 8 vascular surgery 

centres in Ireland.  For the proposed feasibility trial, 5 centres are proposed. 

Each centre has provided data regarding the number of patients undergoing 

eligible procedures (open aneurysm repair, endovascular aneurysm repair, 

carotid endarterectomy, surgical lower limb revascularisation) each year.  Venous 

procedures, dialysis access procedures and lower limb endovascular 

interventions have been excluded.

Centre Participating Surgeons Eligible procedures 
per annum

Mid-Western Regional 
Hospital, Limerick

Paul Burke, Pierce Grace, 
Eamon Kavanagh, 

Stewart Walsh

130

Waterford Regional 
Hospital

Simon Cross, Joe Dowdall, 
Morgan McMonagle

60

St James’s Hospital Prakash Madhavan, Sean 
O’Neill, Dermot Moore, 

Zenia Martin

150

Cork University Hospitals Greg Fulton, Brian 
Manning

100

Beaumont Hospital Daragh Moneley, Austin 
Leahy, Peter Naughton

130

In total, approximately 570 potentially eligible procedures are performed each 

year in the 4 participating centres.  The preliminary work reported above 

achieved 88% recruitment (69 of 78 eligible patients) but this was largely in the 

PI’s own unit and is unlikely to be replicated in a scaled-up trial.  The ERICCA trial 

has found that recruitment across their centres averages about 50% (D 

Hausenloy, personal communication) while a general guideline in trial design is 

to assume that recruitment will run at 1 patient per site per week (D Hausenloy, 

personal communication).  Using either assumption, we anticipate that the 5 

centres will recruit 200 patients per annum.  Therefore, the feasibility trial will 

require two years to complete.



TRIAL DURATION AND TIMETABLE

WP1 (0 to 3 months) Trial preparation

Site-specific ethical approval

The trial has been reviewed and approved by the Mid-Western Regional Hospitals 
Complex Research Ethics Committee, Waterford Regional Hospital Research 
Ethics Committee and Cork University Hospital Research Ethics Committee 
(approval attached).  If funding is obtained, some minor amendments will be 
required to the originally submitted protocols top each ethics committee.  In 
addition, site-specific approval is required at the St James’s site. Professor Walsh, 
Dr Clarke-Moloney and Ms O’Daly (NCSRN Ireland) will arrange applications for 
site-specific approval and amendments as required at each site.  This work is on-
going at present and will be complete once a decision has been reached on this 
submission.

Staff appointments

The HRB Clinical Research Facility Galway will provide overall project 
management expertise.  Successful delivery will require the appointment of a 
NCSRN Co-ordinator.  This appointment will be made through UL in conjunction 
with NCSRN Ireland.  It is anticipated that the appointee will be a recent science 
graduate appointed at Clinical Research Associate level.  The NCSRN Co-
ordinator will be based with the NCSRN Ireland team at the Irish Heart 
Foundation in Dublin.

Data collection at the St James’s and Beaumont sites will be achieved by utilising 
the research nurse network of the Wellcome Trust-HRB Dublin Centre for Clinical 
Research.  This will be organised and necessary training provided through NCSRN 
Ireland.

Preparation of Trial IT Support

Data collection across the five sites will be greatly facilitated by the use of an 
electronic case record form (eCRF).  This will be designed by the IT Support team 
at the HRBCRF Galway.  The trial will also utilise a web-based randomisation 
platform, to provide randomisation by a neutral observer.  This will also be 
arranged by the IT Support team at the HRBCRF Galway

Site-training

Professors Walsh, Dr Clarke-Moloney, Professor Grace and Ms O’Daly will provide 
training visits for the surgical and anaesthetic teams involved at each site before 
recruitment commences.  This will include a presentation on the trial background 
and design together with a demonstration of the remote preconditioning process.

Criteria for completion of WP1:

         Site-specific approval obtained from all 5 sites



         Site-training visits completed at all 5 sites

         DCCR Research Nurse Contract arranged

         eCRF and web randomisation service complete

         NCSRN Co-ordinator appointed

WP2 (3 to 27 months) Patient recruitment

Sites will commence recruitment once site-specific approval and training have 
been completed.  Patients will be recruited and randomised by the vascular 
surgical team at each site.  Baseline data will be entered into the eCRF at the 
time of randomisation.  Follow-up and outcome data will then be collected by a 
research nurse / research fellow, who will be blinded to the trial allocation.  Data 
collection in the Dublin site will be undertaken by DCCR research nurses.  Data 
collection in the Limerick site will be undertaken by a dedicated research nurse 
(in post).  Data collection in the Cork and Waterford sites will be undertaken by a 
clinical research fellow (in post).  It is anticipated that patient recruitment will be 
complete within 30 months.

During recruitment, the Trial Management Committee (TMC) will meet by 
videoconference every month  to evaluate trial progress.  

The Data Monitoring & Safety Committee (DMSC) will meet every six months or 
at the request of the chief investigator should serious safety concerns arise.  The 
DMSC will comprise Professor Martin O’Donnell (HRBCRF Galway), Dr John Newell 
(trial statistician) and Professor Walter Cullen.

Batched 12-lead ECGs and troponin results will be sent by the trial office to Dr 
Sharif, the trial cardiologist, for blinded assessment at three-monthly intervals 
during patient recruitment.

Criteria for completion of WP2:

       Recruitment complete within 24 months of commencement

       Statistical analysis plan complete

       Minimum of 4 DMSC meetings convened

       Minimum of three quality assurance visits to each trial site

WP3 (27 to 42 months) Analysis and results dissemination

Final outcome data regarding the primary outcome (troponin positive events) 
should be available approximately six weeks following randomisation of the final 
patient.  Final survival data will not be available until month 39.  It is anticipated 
that the main trial analysis (excluding survival data) will be available about three 
months following completion of the trial.  Abstracts will be prepared for 



submission to major international meetings.  The TMC will convene to write the 
trial manuscript.  It is anticipated that the manuscript will be submitted to a 
major cardiology, surgical or general medical journal within 14 months of the 
final randomisation.  

Criteria for completion of WP3:

       Statistical analysis of final results complete

       Abstract submitted to at least one major international meeting

       Manuscript approved by TMC and submitted to major journal.

Depending upon the results obtained, data from the feasibility trial will be used 

to inform the design of phase 3 trial for subsequent submission to funding 

agencies.  It is not anticipated that any such submission will be made before late 

2015 at the earliest.



ADAPTIVE DESIGN

Following discussion with the HRB CRF Galway team and in order to address 

comments and concerns raised by the reviewers of the previous application 

(HRB/POR/2012/19), an adaptive clause is now incorporated into the trial design. 

This clause is designed to address a major issue with the previous trial design: 

RIPC stimulus size.

Modified stimulus clause

Previous reviewers raised concerns that the use of the arm as the source for the 

RIPC stimulus may prove insufficient to confer protection in the setting of major 

vascular surgery.  It should be noted that the arm is the most frequent stimulus 

site in the available trials of RIPC in major cardiac surgery, which involves an 

equally significant physiological insult.  A planned interim analysis will take place 

after accrual of 200 patients with 30-day follow-up.  This interim analysis will 

evaluate the primary efficacy endpoint using the decision-theoretic model 

outlined below.  In addition, the interim analysis will include a comparison of the 

area under the troponin curve for the two trial arms and a comparison of 

troponin leakage in the two arms.  If there is no convincing evidence of an effect 

at this point, the Data Monitoring Committee may recommend to the Trial 

Management Committee that the modified stimulus clause be invoked. 

The modified stimulus will involve the use of lower limb ischaemia in conjunction 

with upper limb ischaemia.  The lower limb will be rendered briefly ischaemic 

using an inflatable blood pressure cuff inflated to 200 mmHg or to at least 

15mmHg above the patient’s systolic blood pressure.  The first 5 minute period 

of lower limb ischaemia will coincide with the first 5 minute period of upper limb 

reperfusion.  Each patient will receive three cycles of 5 minutes lower limb 

ischaemia followed by lower limb reperfusion.  The modified stimulus is 

represented graphically below, with black boxes representing 5 minute period of 

ischaemia, interspersed with 5 minute periods of reperfusion (white boxes).  As 

can be seen, the modified stimulus will not incur any additional delay in the 

procedure, dovetailing with the upper limb reperfusion periods.  If the modified 

protocol is invoked, an ankle-brachial pressure index <0.8 and bilateral lower 

limb amputations will be added to the exclusion criteria.  Acute lower limb 

ischaemia and lower limb deep vein thrombosis will be added to the primary 

safety endpoint.



Arm
Leg

A further analysis will be conducted after 200 patients have been accrued using 

the modified stimulus protocol.  If there remains no evidence of effect following 

the second analysis, the Data Monitoring Committee will provide a 

recommendation to the Trial Management Committee as to whether a full-scale 

trial is justified or whether there is insufficient evidence of effect to proceed.



EVALUATION OF ACCEPTABILITY AND BARRIERS TO IMPLEMENTATION

Whilst RIPC is simple to induce and inexpensive, it does add to the burden of 

clinical staff in advance of major vascular surgery.  Perceptions that the 

intervention is onerous will significantly impede adoption into routine practice 

should a clinical benefit be demonstrated.  It may also significantly hinder 

recruitment in any phase 3 trial, as reluctance to complete the preconditioning 

protocol may result in numerous protocol breaches in the intervention arm.  For 

patients, particularly those undergoing regional anaesthesia rather than general, 

the intervention may be burdensome and uncomfortable, again negatively 

impacting upon likely adoption in to routine practice.

In order to explore these potential issues in advance of any full-scale trial, the 

feasibility trial will include a qualitative evaluation of acceptability to both 

patients and clinical staff together with a qualitative evaluation of any perceived 

barriers to implementation.  This insights may prove valuable in the subsequent 

design of a full-scale trial and ensuring adoption in to routine practice should the 

intervention prove clinically and economically-efficacious.

Healthcare professionals at participating practices will be asked to complete a 

self-administered questionnaire at the end of the study period. The questionnaire 

will elicit data on profession and practice details, their perceived experience of 

trial involvement, and open-ended questions to elicit information regarding 

attitudes to trial involvement, willingness to recruit participants, difficulties that 

arose during the trial and potential barriers to further research or routine clinical 

use of the trial intervention.

A convenience sample of 40 patients (10 from each site) will be contacted 

following their surgery to conduct a brief interview.  This will again involve the 

use of open-ended questions in order to elicit information regarding patients’ 

attitudes towards the intervention and perceived barriers to implementation. 

These interviews will be conducted by Dr Clarke-Moloney, under the supervision 

of Professor Walter Cullen.  Professor Cullen is currently chief investigator of the 

the recently established HRB-funded (feasibility) trial of 'Psychosocial 

Interventions for Problem Alcohol Use Among Problem Drug Users'.  He has 

established expertise in qualitative research methods and will lead the 

qualitative aspects of the SAVES feasibility trial.





STATISTICAL ANALYSIS PLAN

The statistical analysis plan has been developed in conjunction with the HRBCRF 

Galway.  It takes account of reviewers’ comments on the previous version of this 

trial submitted as HRB/POR/2012/19.  The statisticians will be blinded to the trial 

allocation for all analyses, with the two trial arms being labelled A and B.

Interim analysis

An interim analysis will be undertaken once 200 patients have been recruited 

and  30-day  follow-up  accrued.   This  analysis  will  be  undertaken  by  Dr  John 

Newell,  HRBCRF Galway.   The  interim analysis  will  be  reviewed  by  the  Data 

Monitoring Committee (Dr John Newell, Prof Martin O’Donnell, Professor Walter 

Cullen)  and  used  to  provide  a  recommendation  to  the  Trial  Management 

Committee  as  to  whether  the  adaptive clauses  in  the trial  design should  be 

invoked.  

Final analysis

Once the trial has closed, a final analysis of the data will be conducted by Dr 

Newell, the trial biostatistician.  The trial arms will be labelled A and B, to 

maintain blinding.  Baseline characteristics will be compared between the trial 

arms to evaluate the efficacy of randomisation.  The proportions of patients with 

troponin positive events, proposed primary efficacy endpoints, primary safety 

endpoints, troponin levels, unplanned critical care admission and other post-

operative complications will be compared between the trial arms.  Hospital stay 

and intensive care unit stay will also be compared between the two trial arms. 

One-year survival and cardiac- and cerebral-event free survival will be compared. 

These results will all be presented in the final trial report.

Subgroup analyses

Experimental data suggest that the protective effect of RIPC may be attenuated 

in diabetic patients.  This trial provides an opportunity to evaluate the 

relationship between RIPC and diabetes in clinical practice.  There will be two 

components to this analysis.  In the diabetic subgroup, the proportion of patients 

suffering a troponin positive event will be compared between those patients who 

receive RIPC and patients who are controls.  In addition, the proportion of 

patients suffering a troponin positive event will be compared between diabetic 

RIPC patients and non-diabetic RIPC patients, in order to determine whether the 



effect size of RIPC differs significantly in diabetic patients.  These data will inform 

subsequent design of a phase 3 trial, should it appear justified.

There have also been suggestions that RIPC is attenuated in older patients. 

Again, this trial provides an opportunity to investigate this potential relationship 

further.  Proportions of the patients sustaining a troponin positive event will be 

compared between patients aged > 80 years at randomisation and patients aged 

< 80 years at randomisation.  The proportion with a troponin positive event will 

also be compared between RIPC and control patients in the > 80 subgroup.  A 

between group analysis will compare the proportions of troponin positive events 

between RIPC patients in the > 80 and < 80 groups.  These data will again 

inform subsequent design of a phase 3 trial, should it appear justified.

Qualitative data analysis

Each interview will be transcribed verbatim, following which the transcript will be 

reviewed by the researchers for accuracy. Each interview will be ‘openly coded’ 

(to allow development of categories of concepts, without making any prior 

assumptions). The researcher will analyse half the interviews first to identify 

common codes for each group of respondents. These coded transcripts will be 

reviewed by a second researcher to ensure the interviews are coded correctly 

and consistently and the codes identified by the researcher were the same as 

those identified by the expert. The second half of the transcripts will be 

consequently added to the analysis one-by-one allowing for the monitoring of 

data saturation.

For the purpose of this research, thematic analysis will be used to analyse 

qualitative data. This approach has many benefits for studies such as this which 

are interpretive in nature, as it is a ‘method for identifying, analysing and 

reporting patterns (themes) within data’20. The process of thematic analysis is 

concerned with the basic to advanced encoding of data, which are subsequently 

developed to themes. Themes are described as ‘patterns found in the 

information’ which can be developed in an inductive manner from raw 

information but also deductively from prior / existing research and knowledge. 

This flexible approach can also be seen in how themes identified at one level can 

help the researcher describe their observations and at a more advanced level 

allow the researcher to interpret aspects of the phenomenon under study20. 
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Qualitative data analysis will be systematic and organised in order to easily 

locate information within the data set when tracing results, providing examples 

in context20. The qualitative research software Nvivo v8 will be used to facilitate 

the coding of this data. Such research software allows the researcher to manage, 

shape and make sense of unstructured information; it also facilitates the 

complex organisation and retrieval of data (www.qsrinternational.com). The 

analysis will follow a “5-Step Analysis” approach whereby data is reviewed, 

examined, coded, themes generated and defined20. To achieve validity in the 

coding / analysis of data, two reviewers will code data independently and inter-

rater reliability measures will be computed based on this coding. Coding 

consistency will be maintained throughout the coding process and will be 

reviewed by regular meetings between researchers and principal investigator. 

The findings will be compared with other study findings (validity and credibility). 

The researchers will present the findings to participants to determine if the study 

findings reflect their experience of the topic under study (member checking). 

Illustrative quotes will be used to emphasise points made by the participants.
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HEALTH ECONOMIC ANALYSIS

The intervention under consideration can be performed using standard 

equipment already widely available in hospitals.  The equipment cost is minimal 

and the intervention is highly-likely to be cost-effective, if clinically effective. 

Upon completion of the trial, Dr Stephen Kinsella, Kemmy Business School, 

University of Limerick will undertake a cost-effectiveness analysis provided that 

clinical efficacy has been demonstrated by the trial.



ASSESSMENT OF SAFETY

Definitions

This is not a trial of an investigational medicinal product.  By definition, 

therefore, all untoward events will be adverse events rather than adverse 

reactions.  Safety assessments will be from the time of randomisation to 

completion of follow-up.

Adverse event

An adverse event is defined as any untoward medical occurrence affecting a 

patient which does not necessarily have a causal relationship with the RIPC 

stimulus.  The terms ‘mild, moderate or severe’ will be used to describe the 

intensity of a specific event.  This is not the same as serious which is based on 

criteria outlined below.  An adverse event can therefore be any unfavourable and 

unintended sign (including an abnormal laboratory finding), symptom or disease 

temporally associated with the use of RIPC whether or not it is considered to be 

related to the technique.

Serious adverse event

A serious adverse event is defined as any untoward medical occurrence / effect 

that:

(i) Results in death]

(ii) Is life-threatening

(iii) Requires hospitalisation or prolongs the patient’s hospital stay

(iv) Results in persistent or significant disability or incapacity

‘Life-threatening’ in the definition of a serious adverse event refers to an event in 

which the subject was at risk of death at the time of the event; it does not refer 

to an event which hypothetically might have caused death were it more severe.

Unexpected adverse event

This is defined as an adverse event, the nature or severity of which is not 

consistent with an expected consequence of RIPC.



Expected adverse events (recognised to be caused by the RIPC 

stimulus)

The benign nature of the RIPC stimulus excludes there any expected serious 

adverse events.  The following are expected non-serious events in response to 

the RIPC stimulus and will be recorded on the case report form.  They do not to 

be reported to the trial office.

(i) Skin petechiae secondary to cuff inflation

Expected serious adverse events related to usual clinical care

These events are recognised complications of major vascular surgery.  They will 

be recorded on the case report form.  They do not need to be reported 

separately on a serious adverse event form.

(i) Death, peri-operative myocardial injury or infarction

(ii) Acute renal failure which may require haemodialysis, peritoneal dialysis or 

haemofiltration

(iii) Atrial fibrillation

(iv) Significant heart block requiring temporary or permanent cardiac 

pacing

(v) Bleeding requiring surgical re-exploration

(vi) Graft thrombosis requiring surgical re-exploration

(vii) Stroke

(viii)Mesenteric ischaemia

The following events are recognised complications of routine clinical care and for 

the purposes of this trial will not be designated as SAEs.  They do not need to be 

reported.

(i) Complications of surgery

(ii) Complications due to administration of anaesthetic drugs

(iii) Known adverse effects of other drugs used in routine clinical care



Reporting unexpected adverse events

Investigators will make their reports of all unexpected adverse events, whether 

serious or not, to the trial office.

Unexpected Serious Adverse Events

Serious adverse events (other than those described 11.6 above) should be 

reported to the trial office within 24 hours.  The report should include an 

assessment of causality by the Principal Investigator at each site.  The Chief 

Investigator will be responsible for the prompt notification of findings that could 

adversely affect the health of subjects or impact on the conduct of the trial. 

Notification of confirmed unexpected SAEs will be to the sponsor, Ethics 

Committee and Data Monitoring Committee.  All deaths will be reported to the 

sponsor irrespective of whether the death is related to vascular surgery or to an 

unrelated event.

Unexpected Non-serious Adverse Events

Unexpected non-serious adverse events will be evaluated by the Local Principal 

Investigator.  This should include an assessment of causality and intensity 9See 

sections 11.7.3 and 11.7.4).  Reports should be lodged with the trial office within 

14 days.  The trial office will maintain detailed records of all unexpected adverse 

events reported.  Reports will be reviewed by the Chief Investigator to consider 

intensity, causality and expectedness.  As appropriate, these will be reported to 

the sponsor, the DMC and the Research Ethics Committee.

Intensity Assessment

The intensity of adverse events will be classified into mild, moderate or severe.

(i) Mild: The subject is aware of the event or symptom but the event or 

symptom is easily tolerated.

(ii) Moderate: The subject experiences sufficient discomfort to interfere with 

or reduce his or her usual activity level.



(iii) Severe: Significant functional impairment; the subject is unable to carry 

out usual activities and / or the subject’s life is at risk from the event.

Causality Assessment

Causality will be classified as probable, possible, unlikely or unrelated.

(i) Probable; a causal relationship is clinically / biologically highly plausible 

and there is a plausible time sequence between onset of the adverse 

event and administration of the intervention.

(ii) Possible: A causal relationship is clinically / biologically plausible and there 

is a plausible time sequence between onset of the event and 

administration of the intervention.

(iii) Unlikely; A causal relationship is improbable and another documented 

cause of the adverse event is most plausible.

(iv) Unrelated: A causal relationship can be definitely excluded and another 

documented cause of the adverse event is most plausible.

Summary of Adverse Event Reporting

Event

Report  to  Chief  Investigator 

and  Study  Coordination 

Centre

Report  to  Ethics 

Committee

Related SAE Within 24 hours Within 7 days

Unanticipated 

problems  related  to 

study  and  indicates 

risk to subjects

Within 24 hours

As per Chief Investigator 

and  requirements  of 

REC

Related AE Within 7 days As per Chief Investigator 

and  requirements  of 



REC

Privacy  violation  or 

breech  of 

confidentiality

Within 24 hours

As per Chief Investigator 

and  requirements  of 

REC

Protocol Deviations Within 7 days

As per Chief Investigator 

and  requirements  of 

REC

With the exception of related SAEs, the Chief Investigator will assess all other 

AEs  for  appropriateness  for  reporting  to  the  Ethics  Committee  based  on 

importance of event, requirements of the REC, regulatory and GCP guidelines.

Safety Monitoring Plan

The Central Study Coordinator and NCSRN Co-ordinator will contact each site bi-

weekly to assess for adverse events, protocol deviations, progress, recruitment, 

accrual, and unanticipated problems. The Chief Investigator will meet bi-weekly 

with the Central Study Coordinator to review these data.  Adverse events will be 

reported  as  per  Adverse  Events  Section  7.   At  least  one  site  visit  will  be 

performed  by  the  Central  Study Coordinator  to  each  enrolling  site  to  review 

consent forms for completion.



Measures to minimise risks

Risk Risk to: Plan to minimize risk

RIPC  Intervention:  Cuff 

Inflation  to  250mmHg 

leading to bruising/redness 

on the arm

Subject
All  personnel  performing  RIPC  will  be 

experienced in correct procedures.

Breach  of  confidentiality 

(rare)
Subject

Research  personnel  will  comply  with  Data 

Protection  Acts.   Research  documents 

containing any identifiable patient information 

will be stored in locked areas.  Data stored on 

computers  will  be  password  protected  and 

where possible, identifiable patient information 

will be kept to a minimum.



DIRECT ACCESS TO SOURCE DATA / DOCUMENTS

Local investigators will ensure that all study data are available for trial related 

monitoring, audits and research ethics committee review.



ETHICAL CONSIDERATIONS

Consent

All patients will freely give their informed consent to participate in the trial.  A 

patient may decide to withdraw from the study at any time without prejudice to 

their future care.  Two weeks prior to attending pre-admission clinic, patients will 

receive a patient information sheet informing them of the research study.  At the 

pre-admission visit, informed consent will be obtained in writing following 

explanation of the trial by a member of the research team.  Only patients who 

provide written consent will be randomised in the trial.  If fully informed consent 

is not possible, the patient will not be recruited into the study.  Inpatients 

awaiting major vascular surgery will be given an information sheet to read for at 

least 24 hours, following which informed consent will be obtained.

Declaration of Helsinki and Good Practice Guidelines

The study will conform to the letter and spirit of the Declaration of Helsinki and 

the HIQA guidelines ‘Evaluating the clinical effectiveness of health technologies 

in Ireland’.

Ethical committee review

The Mid-West Hospitals Research Ethics Committee, Cork University Hospital and 

Waterford Regional Hospital Ethics Committees have reviewed and approved the 

original phase 3 trial protocol.  A copy of the approval is appended (Appendix 1). 

Amendment submissions are in preparation.  Site-specific approval will be 

obtained from the REC for each clinical site prior to recruitment commencing. 

Amendments to the protocol that require REC approval will not be instituted until 

the amendment and, if applicable, revised consent form/information leaflet have 

been approved by the REC.  An amendment to address urgent safety measures 

in order to protect research participants against immediate risks to their health 

or safety may be implemented immediately provided the REC is notified within 3 

days and approval sought.





DATA HANDLING AND RECORD KEEPING

Electronic data will be returned to the trial office.  Data will be stored for a period 

of 15 years in the Graduate Entry Medical School, University of Limerick.  The use 

of data from the trial will be controlled by the Chief Investigator in conjunction 

with the trial office.

Confidentiality

The Chief Investigator and all members of the research team will preserve the 

confidentiality of participants taking part in the study and in compliance with the 

Data Protection Acts.  

Research  documents  containing  any  identifiable  patient  information  will  be 

stored in locked areas.  Data stored on computers will be password protected 

and where possible, identifiable patient information will be kept to a minimum.   

Each participant will be identified in trial records only by a unique trial identifier. 

Each centre will be responsible for maintaining a record of individual participants’ 

trial number, name and hospital number, to allow later identification of 

participants should it prove necessary. This record of trial numbers will be 

retained in the care of the lead clinician for each unit for a period of 5 years 

following completion of the trial.

The study database will be maintained by the HRBCRF Galway.  Adequate data 

back-up procedures will be in place.  A patient can request that their data be 

deleted at any time.  

Database Development and Data Management provision for the SAVES 

study

All data provided to the CRFG data management team and statistics will be 

anonymised.  Prior to project start-up, a Service Level Agreement will be 

developed to define the exact responsibilities of CRFG Data Management and the 

rest of the project team. A Project plan according to PRINCE methodology will be 

developed for the Data Management portion of the trial.

The CRFG Data management team will develop an eCRF (electronic Case Report 

Form) accessible via a standard Internet browser from all the locations. The 

database used will be Infermed MACRO, an eCRF system widely used for clinical 



trials. It supports adherence to Clinical Trial regulations and Good Clinical 

Practice (GCP) guidelines. It can export to XML, CSV, SPSS, STATA and SAS. CDISC 

exports of the database structure are supported. The data will be held in a 

secure location with required backups etc. The database has been validated by 

the software provider and CRFG has performed the requisite Operational and 

Performance Qualification. The validation also covered Data Protection 

requirements. Database development will follow CRFG Standard Operational 

Procedures (SOP). Access to the database is provided as per SOP and an access 

signoff process will be defined at start of trial.

Input will be sought from the PI’s, Statistics, Data Manager and end users to 

inform the eCRF development. Once live the Data Manager will take the lead on 

ensuring that the eCRF follows the trial workflow to ease data entry. As soon as is 

practicable a test export will be performed to ensure that data required to 

measure primary and secondary endpoints is been provided. If amendments are 

required the Data Manager will work with the PI’s , Statistics and Database 

developer to ensure that amendments are signed off and go live as early as 

possible in accordance with a quality based change management process. 

The Data Manager will develop a Data Management Plan which will detail all 

activities surrounding the database and management of the data.

The Data Manager will train the end users in the relevant location and provide 

training documentation. It will provide advice if any location specific IT 

infrastructure issues are encountered but this is unlikely considering the 

locations and the fact that the software uses a thin-client infrastructure. The 

Data Manager will work with PI, Stats and Database developer to develop reports 

to track data quality and missing data. During the course of the trial the Data 

Manager will review these quality reports to detect site specific data quality 

issues and liaise with the site to find solutions. Interim analyses required will be 

agreed at the start and the Data Manager will cleanse the data prior to export to 

Stats. The Data Manager will cleanse the data when trial is completed and assist 

with Database Lock procedures (as per SOP’s) before data export occurs.

CRFG will not be involved in data entry. 



19 INSURANCE

Centres will be covered by HSE indemnity for negligent harm providing 

researchers hold a contract of employment with the HSE, including honorary 

contracts held by academic staff.  Medical co-investigators will also be covered 

by their own medical defence insurance for non-negligent harm.



20 DISSEMINATION PLAN

It is the intention of the trial team to disseminate the results of the trial as widely 

as possible.  This is likely to be through publication in a peer-reviewed vascular 

surgery  journal,  and  also  via  presentations  at  National  and  International 

Cardiology Conferences.   Publication will  be in accordance with the CONSORT 

guidelines.  The trial will  be registered before randomisation commences. The 

results will be submitted for presentation at major vascular surgery conferences. 

It  is anticipated that the trial  manuscript  will  be submitted for publication by 

2016. The paper will be attributed to the Preconditioning SAVES Group. Individual 

clinicians involved in the trial will be listed by centre at the end of the trial. 



TRIAL ORGANISATION, ROLES & RESPONSIBILITIES



The trial organisation is represented graphically in the figure.

University Hospital Limerick Vascular Research Unit

The unit will act as the central co-ordinating unit for the trial, linking with the 

HRBCRF Galway and NCSRN in Dublin.  Responsibilities of the VRU will include:

• Central study co-ordination between the multiple stakeholders

• Ensuring that trial sponsorship is in place

• Arranging and minuting meetings of the Trial Management Committee, the 

Data Monitoring Committee and the Endpoint Validation Committee

• Ensuring timely provision of blinded data to the Data Monitoring 

Committee

• Ensuring timely reporting of adverse event to the Data Monitoring 

Committee

• Patient recruitment and data capture at the Limerick site

• Liaison and support for the Waterford and Cork trial sites

• Distribution of regular trial updates including recruitment summaries to all 

trial sites and stakeholders

• Preparation and submission of the final trial manuscript

HRB Clinical Research Facility Galway

The HRBCRF Galway will act as the Clinical Trial Unit for Preconditioning SAVES. 

It will be responsible for :

• Design and provision of a web-based randomisation service

• Design and provision of an electronic case record form for the trial

• Data backup and protection

• Provision of timely interim data to the Data Monitoring Committee

• External quality assurance with respect to trial procedures at all trial sites



National Cardiovascular & Stroke Research Network

The NCSRN will provide central co-ordination and support for the three trial sites 

outside Limerick and internal quality assurance for the trial.  The responsibilities 

of NCSRN include:

• Liaison and support for the trial sites at St. James’s Hospital, Waterford 

Regional Hospital and Cork University Hospital

• Liaison with the Dublin Centre for Clinical Research in order to provide 

research nurse support at St James’s Hospital

• Ensuring that DCCR research nurses are informed of patient recruitment in 

a timely manner at each site to allow data collection visits

• Ensuring that trial processes and procedures are followed at all 4 trial sites

Individual Trial Sites

Each trial site will be responsible for recruitment, randomisation and 

administering the trial intervention.  Dublin trial sites will be responsible for 

notifying the Dublin Trial Co-ordinator based at the NCSRN of patient recruitment, 

in order to facilitate research nurse notification.



EXTERNAL TRIAL CONSULTANT

The Chief Investigator for this trial has previous experience of single-centre 

randomised trials, including phase 2 trials of remote preconditioning.  Professor 

Grace, Dr Sharif and Dr Clarke-Moloney also have experience of single-centre 

randomised trials, though not in the area of preconditioning.  The chair of the 

Data Monitoring Committee, Professor O’Donnell, and the trial biostatistician, Dr 

John Newell, have extensive trials experience, though again not in the field of 

preconditioning.  

In light of the lack of experience in multicentre preconditioning trials, and taking 

account of reviewer feedback to HRB/POR/2012/19, Dr Derek Hausenloy agreed 

to join the Trial Management Committee for Preconditioning SAVES.  Based at the 

Hatter Institute at University College London, Dr Hausenloy is an expert in the 

field of preconditioning.  As well as his contribution to preclinical studies of 

preconditioning, Dr Hausenloy led two key phase 2 trials which established the 

potential utility of remote preconditioning in cardiac surgery.  He is currently the 

Chief Investigator of the ERICCA trial.  This is a Medical Research Council funded 

multicentre randomised clinical trial of remote preconditioning in cardiac surgery 

patients which is actively recruiting patients in the British Isles.



TRIAL STAFFING

Central Trial Manager

The successful completion of the trial requires co-ordinated activity across four 

clinical sites and three academic sites to recruit randomise and analyse results 

from 400 patients.  This degree of co-ordination can only be achieved through 

the use of a central trial office.  This office will be run from existing facilities in 

the Vascular Research unit at University Hospital Limerick.  Dr Mary Clarke-

Moloney, the vascular research manager at UHL, will act as the Trial Manager.  No 

funding is required for Dr Clarke-Moloney’s post.

NCSRN Co-ordinator

If a phase 3 trial is to be undertaken, it will require the involvement of 5 units in 

Dublin.  Logistically, this will require a Dublin trial office which would be best 

administered under the auspices of the National Cardiovascular & Stroke 

Research Network based at the Irish Heart Foundation.  To assess the feasibility 

of running such a trial and also to provide NCSRN Ireland with experience of 

undertaking such trials, a trial co-ordinator will be appointed.  The post will be 

based in the National Cardiovascular & Stroke Research network, with a remit to 

provide liaison and co-ordination between the DCCR research nurse network and 

St James’s as well as providing liaison, support and internal quality assurance for 

the sites outside Dublin.  The post will have a 100% commitment to the trial. 

The postholder will be mentored by Ms Siobhan O’Daly, the network manager.  It 

is envisaged that the post will be held by a recent science or biomedical science 

graduate who wishes to acquire experience of clinical trials prior to an industry 

career.  Typical salaries for such posts in industry equate to point 9 on the 

Research Associate scale of the Irish University Association recommended 

research pay scales.

Research Nurse Network

The St James’s site will require research nurse support from the Dublin Centre for 

Clinical Research.  The research nurse support is required to undertake the 

preconditioning stimulus and for collection of follow-up data.  Funding is sought 

for 1200 hours of DCCR research nurse time over 2 years (€46848)

The Limerick, Cork and Waterford sites will be supported by the Trial Manager, 

NCSRN Co-ordinator and a vascular surgery research fellow based at Limerick 



University Hospital (formerly Mid-Western Regional Hospital).  Two of these posts 

are fully established and funded.  The postholders are available to support the 

trial in the sites outside Dublin.  Hence, only travel and subsistence costs are 

requested in respect of data collection outside Dublin

Research Nurse Studentships

In order to develop research nurse expertise and foster an interest in research 

amongst nurses, Preconditioning SAVES will appoint three Research Nurse 

Studentships at the sites in Limerick, Cork and Waterford.  These studentships 

will be appointed in the final 12 months of patient recruitment.  Each studentship 

will last 8 weeks, during which time the research student will gain experience of 

trial processes and procedures and assist with the capture of missing data from 

any case record forms of patients recruited at the site.



TRIAL GOVERNANCE

The trial will be conducted in accordance with international standards of good 

clinical practice in clinical trials.  A Trial Management Committee, Data 

Monitoring Committee and Endpoint Validation Committee will be convened to 

ensure adequate governance of the trial.

Trial Management Committee

The trial management committee will oversee core trial activities with respect to 

patient recruitment and data collection at each site.  The Trial Management 

Committee will liaise closely with the Clinical Research Facility Galway.  The Trial 

Management Committee will comprise;

Stewart Walsh, University of Limerick, Chief Investigator

Derek Hausenloy, University College London, External Consultant

Mary Clarke-Moloney, Trial Manager

Siobhan O’Daly, National Stroke & Cardiovascular Research Network

Pierce Grace, Professor of Surgical Science, University Hospital Limerick

Martin O’Donnell, HRBCRF Galway, Chair, Data Monitoring Committee

Veronica McInerney, Manager, HRBCRF Galway

The Trial Management Committee will convene regularly by teleconference.  The 

committee will meet at the commencement of the trial and at 1, 2 and 3 years. 

All meetings will be fully minuted and the records retained for a period of 10 

years following the completion of the trial.

Data Monitoring Committee

The Data Monitoring Committee will be responsible for all aspects of the 

statistical plan, including interim analyses and futility analyses.  The Data 

Monitoring Committee will comprise:

John Newell, Biostatistician, HRBCRF Galway

Martin O’Donnell, HRBCRF Galway



The Data Monitoring Committee will provide recommendations to the Trial 

Management Committee regarding futility or required protocol changes in the 

adaptive design based upon interim analyses.

The Endpoint Validation Committee will be convened as necessary by the Chair 
of the Data Monitoring Committee.



CLINICAL RESEARCH FACILITY SUPPORT

The SAVES study will be run in collaboration with the HRB Clinical Research 

Facility Galway .The research facility is experienced in coordinating multisite 

clinical trials such as the HARP 2 study currently funded by the Health Research 

Board and is the lead investigational site in Ireland for a number of prominent 

phase 1 internationally led research studies.  A number of meetings have taken 

place throughout 2012 between the principal investigator, study management 

team and the team in Galway in preparation for the collaborative engagement on 

the proposed SAVES study.

The HRB Clinical Research Facility Galway will support a number of aspects of 

this project: data base development, data management, clinical coordination 

support and pharmacovigilance, statistical support, quality management and 

data management monitoring committee support.

Data Management support: With respect to Database Development and Data 

Management provision for the SAVES trial, prior to project start-up, a Service 

Level Agreement will be developed to define the exact responsibilities of CRFG 

Data Management and the rest of the project team. A Project plan according to 

PRINCE methodology will be developed for the Data Management portion of the 

trial.

The CRFG Data management team will develop an eCRF (electronic Case Report 

Form) accessible via a standard Internet browser from all the locations. The 

database used will be InferMed MACRO, an eCRF system widely used for clinical 

trials. It supports adherence to Clinical Trial regulations and Good Clinical 

Practice (GCP) guidelines. It can export to XML, CSV, SPSS, STATA and SAS. CDISC 

exports of the database structure are supported. The data will be held in a 

secure location with required backups etc. The database has been validated by 

the software provider and CRFG has performed the requisite Operational and 

Performance Qualification. The validation also covered Data Protection 

requirements. Database development will follow CRFG Standard Operational 

Procedures (SOP). Access to the database is provided as per SOP and an access 

signoff process will be defined at start of trial.

Input will be sought from the PI’s, Statistics, Data Manager and end users to 

inform the eCRF development. Once live the Data Manager will take the lead on 

ensuring that the eCRF follows the trial workflow to ease data entry. As soon as is 



practicable a test export will be performed to ensure that data required to 

measure primary and secondary endpoints is been provided. If amendments are 

required the Data Manager will work with the PI’s , Statistics and Database 

developer to ensure that amendments are signed off and go live as early as 

possible in accordance with a quality based change management process. 

The Data Manager, Mr Michael Faherty will develop a Data Management Plan 

which will detail all activities surrounding the database and management of the 

data.The Data Manager will train the end users in the relevant location and 

provide training documentation. It will provide advice if any location specific IT 

infrastructure issues are encountered but this is unlikely considering the 

locations and the fact that the software uses a thin-client infrastructure. The 

Data Manager will work with PI, Stats and Database developer to develop reports 

to track data quality and missing data. During the course of the trial the Data 

Manager will review these quality reports to detect site specific data quality 

issues and liaise with the site to find solutions. Interim analyses required will be 

agreed at the start and the Data Manager will cleanse the data prior to export to 

Stats. The Data Manager will cleanse the data when trial is completed and assist 

with Database Lock procedures (as per SOP’s) before data export occurs. All data 

provided to the CRFG data management team and statistics will be anonymised. 

CRFG will not be involved in data entry. 

Randomization service provision

Subjects on the saves trial are going to be randomised into the intervention arm 

or control arm of the study. The Clinical Research Facility will facilitate the 

randomisation process. A phone and web based randomisation service will be 

provided via the HRB Clinical Research Facility  approved vendor - Health 

Services Research Unit, University of Aberdeen. HSRU offer a 24-hour, seven day 

telephone randomisation service and/or randomisation over the Web.  

Statistical Support :Dr. Newell is the lead statistician on this programme and 

has been instrumental in study design and power calculations to determine 

recruitment targets.  He will provide statistical guidance throughout the duration 

of the programme. His statistical expertise will enhance the design of the study, 

the recruitment of an appropriate number of participants and the sound analysis 

and description of the study results.



Dr.  Newell  has  developed  the  Biostatistics  Unit  in  the  HRB Clinical  Research 

Facility, NUI Galway into a unit of excellence in the development of postgraduate 

training in Biostatistics.  NUI Galway is currently the only third level institution in 

Ireland  to  offer  a  dedicated  PhD  and  MSc  program  in  Biostatistics.  He  is 

responsible for running the annual Summer School in Biostatistics in NUI Galway, 

currently in its 4th year.  To date over 150 students have attended the course 

from academia and industry.  His publication record to date demonstrates the 

ongoing  development  and  application  of  modern  and  statistical  methods  in 

clinical  research  and  primary  care.  He  is  an  elected  member  of  Executive 

Committee of the International Statistical Modelling Society and is the President 

of the Irish Statistical Association.  

 Clinical Support: The Clinical team at the Research Facility will support the 

coordination and pharmacovigilance requirements of the SAVES study. Veronica 

McInerney has significant experience to date in research management and study 

coordination and has project managed multisite and internationally run clinical 

trials. These studies range from translational research projects to phase 1, phase 

2 and phase 3 studies and clinical device studies. Through her experience in the 

management  of  clinical  trials  and  research  studies,  she  has  a  positive  track 

record in  external  audit  by regulatory bodies.  She has successfully led many 

inspections by the Irish Medicines Board and also has successfully led sponsor 

inspections  by  international  study  groups  and  pharmaceutical  sponsors.  The 

research facility clinical  manager currently leads a growing team of specialist 

nurses  who conduct  trials  in  compliance  with  Good Clinical  Practice,  Medical 

Devices  Standards  and  in  adherence  with  relevant  Irish  and  European 

regulations. 

The HRB clinical research facility Clinical Manager will liaise with the principal 

coordinator Mary Clark Maloney on a regular basis and will be the key support 

with Mary for coordination of activity on trial  sites nationally.  There will  be a 

continuous  flow  of  study  status  information  to  the  CRF  clinical  team with  a 

pharmacovigillance plan for safety reporting from the trial sites .The HRB Clinical 

Research Team will  work  very  closely  with  the study management  team and 

principle investigator to conduct the study in the most efficient way to achieve 

the best outcome whilst all the time demonstrably ensuring high standards and 

quality assurance. 



 Quality Management Support: Quality management systems are essential 

in research and within the context of the integrity of the SAVES study, it is 

necessary to ensure quality processes are in place for the proper conduct of the 

trial. The HRB Clinical Research Facility, Quality and Regulatory Affairs Manager, 

Emma Deenihan, has over 9 years of experience of working in a regulated 

environment; including 4 years’ experience of working in quality assurance in the 

medical device industry, and 3 years’ experience of working with clinical trials 

and in clinical research.  The Quality and Regulatory Affairs Manager will offer 

advice and assistance with regulatory and ethical submissions to the Irish 

Medicines Board, and the Ethics Committee. She will prepare, complete and 

submit the ethics submission, coordinating all approvals and subsequent filing of 

approvals. In the event that any of the approved documents require amending of 

any other she will complete the submission of these documents and arrange 

filing of all approvals. She also will prepare and submit all required reporting to 

the Ethics Committee, both safety and progress reports. She works closely with 

the study management team as a source of quality and regulatory advice on the 

interpretation of information to ensure adherence with ICH GCP and relevant 

regulations. Emma will provide leadership in quality and regulatory decisions to 

ensure compliance across the life cycle the study. 



25 USER & STAKEHOLDER INVOLVEMENT

The trial protocol has been reviewed by a number of senior members of the Joint 

Vascular  Research  Group  (JVRG)  in  the  United  Kingdom.   The  JVRG  is  a 

collaborative  network  of  academic  vascular  surgeons  who  aim  to  undertake 

large,  multi-centre  research  studies  in  vascular  surgery.   The  JVRG  was 

supportive of the study as vascular surgery outcomes are currently the subject of 

intense  scrutiny,  emphasising  the  need  for  new  approaches  to  achieve  a 

reduction in morbidity and mortality.  The trial protocol has been amended in 

light of feedback from the JVRG.

In addition to the JVRG, the trial protocol has been reviewed by members of the 

Irish Association of Vascular Surgery (IAVS).  The IAVS is supportive of the trial 

concept  as  it  addresses  an  unmet  health  need  by  attempting  to  improve 

outcomes following major vascular surgery in general.  

Finally, the protocol has been extensively amended in the light of feedback from 

a  previous  submission  to  the  Health  research  Board  (HRB###),  following 

consultations with the HRB Clinical Research Facility Galway and taking account 

of the pilot data which were not available last year.

The  principal  investigator  conducted  a  brief  survey  of  consultant  vascular 

surgeons in the British Isles to evaluate the degree of clinical equipoise regarding 

remote  preconditioning.   Of  10  consultant  vascular  surgeons  contacted,  1 

routinely  preconditions  patients  undergoing  aneurysm  repair,  2  precondition 

occasionally and 7 do not use preconditioning.  All indicated that they would use 

remote  preconditioning  if  robust  evidence  became  available.   These  results 

suggest a degree of clinical ambivalence towards preconditioning based upon 

the  current  available  data  derived  from  small  ‘proof-of-concept’  studies. 

Widespread adoption of a new technique in surgery generally requires evidence 

of benefit with respect to ‘hard’ clinical end-points in a large cohort.
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Appendix 1: Patient Information Sheet

     

Preconditioning Shields against Adverse Events during Surgery

 (Preconditioning SAVES)

Feasibility Trial

Patient Information Sheet 

Version 1 2nd November 2012

Dear Sir / Madam

You are being invited to take part in a research study.  Before you decide  

it is important for you to understand why the research is being done and  

what it will involve.  Please take time to read the following information  

carefully and discuss it with others, relatives and your GP if you wish.  Ask  

us  if  there  is  anything  that  is  not  clear  or  if  you  would  like  more  

information.  Take time to decide whether or not you wish to take part.

Thank you for reading this.

What is the purpose of the study?

Major surgery on blood vessels in the abdomen, neck or legs carry risks of heart 

attacks, strokes and kidney failure, among other complications.  Methods to 

reduce these risks are needed.  In patients who have heart surgery, a technique 

called ischaemic preconditioning has been found to reduce the risk of heart 

damage.  This technique involves reducing the blood flow to the legs or arms 

with a blood pressure cuff for five minutes and then releasing the cuff.  This 

triggers a release of chemicals from the legs that reduce the risk of heart 

damage.  This study aims to determine if ischaemic preconditioning could be 



used to reduce the risk of complications such as heart attacks following major 

vascular surgery.  The study is being conducted in a number of hospitals in 

Ireland.  It will take about two years to recruit enough patients to complete the 

research.

Why have I been chosen?

You have been asked to take part in this study either because you are due to 

have surgery on an artery in your neck, abdomen or leg.  We hope to enrol 400 

people in the study.

Do I have to take part?

It is up to you to decide whether or not to take part.  If you do decide to take part 

you will be given this information sheet to keep and be asked to sign a consent 

form.  If you decide to take part you are still free to withdraw at any time and 

without giving a reason.  A decision to withdraw at any time, or a decision not to 

take part, will not affect the standard of care you receive.

What will happen to me if I take part?

No extra hospital visits are needed and you will not be asked to stay in hospital 

longer than normal.  

The study design is called a randomised controlled trial.  Sometimes because we 

do not know which way of treating patients is best, we need to make 

comparisons. People will be put into groups and then compared. The groups are 

selected by

a computer which has no information about the individual – i.e. by chance. 

Patients in each group then have a different treatment and these are compared. 

In this study, the treatment we are investigating is called ‘ischaemic 

preconditioning’.  Approximately half the participants will undergo ischaemic 

preconditioning and the other half will not.  You have a one in two chance of 

being allocated to receive ischaemic preconditioning.



The results from routine blood tests that everyone has performed before and 

after aneurysm surgery will be used to help measure the effect of ischaemic 

preconditioning.  Three extra blood tests to look for any signs of heart damage 

will be needed. One test will be taken on each of the first three days after your 

operation.  About a tablespoonful of blood will be needed each time.  However, 

this blood can be taken at the same time as your routine post-operative blood 

tests so no extra needlesticks are needed.  A heart tracing will also be taken on 

the second day after your operation.  This is identical to the heart tracing you will 

have had before surgery.  A copy of your pre-operative and post-operative 

tracing will be kept by the research team.

Here is what will happen to you if you agree to take part in the study:

Day before your operation

Routine blood tests and heart tracing that everyone has performed.

Day of operation

Participants assigned to receive preconditioning will have preconditioning 

performed just before the start of their operation.  

First day after operation

One extra blood test taken at the time of routine testing

Second day after operation

One extra blood test taken at the time of routine testing and another heart 

tracing.

Third day after operation

One extra blood test taken at the time of routine testing

What is the procedure being tested?



The procedure being tested is called ischaemic preconditioning.  If you are 

placed in the group to have ischaemic preconditioning, this will take place in the 

operating theatre during your surgery.  An ordinary blood pressure cuff will be 

placed around your upper arm.  It will be inflated to a high pressure to stop blood 

flow in your arm for five minutes.  This is not long enough to cause any damage. 

The cuff is then released and blood flow restored for five minutes.  The cycle is 

then repeated twice more.

What do I have to do?

You have to agree to allow your blood test results to be used for the trial and to 

allow three extra blood samples and one extra heart tracing to be taken.  You do 

not have to do anything else.  There are no special restrictions on your activity, 

other than those suggested by your doctors as part of your care.  

What are the side effects of taking part?

Whenever blood tests are taken, there is a small chance of bleeding or bruising. 

There is also a small chance of a minor infection at the needle site.  

What are the possible disadvantages and risks of taking part?

As already mentioned, with any blood tests there is a small chance of bleeding, 

bruising or infection at the needle site.  There is a tiny chance that the blood 

supply to your arm could be damaged or a blood clot formed in your arm but 

neither of these have ever been reported in over 1500 patients who have this 

procedure performed.

What are the possible benefits of taking part?

The information we get from this study may help us to treat future patients 

undergoing blood vessel surgery better.



What if new information becomes available?

Sometimes during the course of a research project, new information becomes 

available about the treatment that is being studied. If this happens, your 

research doctor will tell you about it and discuss with you whether you want to 

continue in the study. If you decide to withdraw your research doctor will make 

arrangements for your care to continue. If you decide to continue in the study 

you will be asked to sign an updated consent form. Also, on receiving new 

information your research doctor might consider it to be in your best interests to 

withdraw you from the study. He/she will explain the reasons and arrange for 

your care to continue.

What if something goes wrong?

If you have any complaints arising from your involvement in this research  

study,  you  should  contact  the  Complaints  Officer  for  your  hospital.  

Alternatively,  the  nursing  staff  on  your  ward  can  request  Complaints  

Office involvement on your behalf.  If taking part in this research project  

harms you, there are no special compensation arrangements.  If you are  

harmed due to someone’s negligence, then you may have grounds for a  

legal action but you may have to pay for it.  Regardless of this, if you wish  

to complain, or have any concerns about any aspect of the way you have  

been approached or treated during the course of this study, the normal  

Health Service Executive complaints mechanisms are available to you.

Will my taking part in this study be kept confidential?

The research team will need to collect some information from your medical records. 

All information collected about you during the course of the research will be kept 

strictly confidential.  Any information about you which leaves the hospital will 

have your name and address removed so that you cannot be recognised from it. 

With your permission, your General Practitioner will be informed in writing that 

you are taking part in this study.

What will happen to the results of the research study?



We think that it will take about two years to recruit enough people for this study. 

At the end of the study, the results will be analysed and may be presented to 

medical conferences and published in a medical journal.  No one will be able to 

identify you from information presented or published.  A summary of the final 

results will be sent to every participant.   

Who is organising and funding the research?

The research has been organised by the Department of Vascular Surgery at the 

Mid-Western Regional Hospital, Limerick.  No drug companies are sponsoring it. 

No members of the research team are receiving any payment for their 

involvement in this research.

Who has reviewed the study?

This research has been reviewed and been given a favourable opinion by a 

Health Service Executive Research Ethics Committee.

Contact for further information

If you require any further information please contact: Mr Donagh Healy, Research 

Fellow, Mid-Western Regional Vascular Unit

If you agree to take part in this research study, you will be asked to sign a 

consent form. You should also keep this information sheet for your records.  You 

will also be given a copy of the signed consent form for your records.

Thank you for reading this.

Mr Eamon Kavanagh Professor Stewart Walsh



Site Principal Investigator Chief Investigator

Consultant Vascular Surgeon Associate Professor of Surgery

Mid-Western University Hospital  University of Limerick



Appendix 2: Consent form

  

Patient identification number for this trial:.....................................

CONSENT FORM

Title of Project: Preconditioning Shields against Adverse Events during 
Surgery (Preconditioning SAVES): Feasibility Trial

Name of Researcher: Stewart Walsh.....................................................................

Please initial box:

1. I confirm that I have read and understand the information sheet 
dated 2nd November 2012 (Version 1) for the above study and 
have had the opportunity to ask questions.

2. I understand that my participation is voluntary and that I am free 
to withdraw at any time, without giving any reason, without my 
medical care or legal rights being affected.

3. I understand that sections of any of my medical notes may be 
looked at by responsible individuals from the research team or 
from regulatory authorities where it is relevant to my taking part 
in research. I give permission for these individuals to have access 
to my records.

4. I agree that my general practitioner be notified in writing that I am 

taking part in this study

5. I agree to take part in the above study.

_________________________________ ____________________ _____________________

Name of patient Date Signature

_________________________________ ____________________ _____________________

Name of person taking consent Date Signature



(If different from researcher)

_________________________________ ____________________ _____________________

Researcher Date Signature

Version 1 2nd November 2012 (One copy to patient, one copy to patient notes, 
one copy to research office)
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