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4. Glossary of Abbreviations

	Abbreviation
	Definition

	X(T)
	Intermittent Exotropia

	DMEC
	Data Monitoring & Ethics Committee

	e-CRF
	electronic Case Report Form

	NCS
	Newcastle Control Score

	RCT
	Randomised Controlled Trial

	 IXTQ
	 Intermittent Exotropia Questionnaire 

	DS
	Dioptres sphere

	DC
	Dioptres cylinder

	TO
	Treatment Orthoptist

	RO
	Research Orthoptist

	T&TQ
	Time and Travel costs; Health Economics Questionnaire Part B

	HSUQ
	Health Services Use: Health Economics Questionnaire Part B


Glossary:

Strabismus (syn. Squint): 

A condition in which the eyes are misaligned. Acquired strabismus from late childhood leads to double vision (diplopia); strabismus with onset either from birth or early childhood does not lead to double vision because cerebral plasticity allows central suppression of the image from one eye when both eyes are open.
Esotropia/eso deviation: A convergent (in turning) misalignment of the eyes
Exotropia/exo deviation: A divergent (out turning) misalignment of the eyes
Amblyopia (syn lazy eye): A developmental condition, in which there is dysfunction of the processing of visual information, at a retinal and cerebral level, resulting from impaired visual input, to one or both eyes, during a sensitive period of visual development. Common causes include strabismus and/or refractive error, but more severe forms of amblyopia are seen when there is total absence of visual input to one or both eyes, e.g. in cases of complete congenital cataract. Amblyopia never occurs in isolation, rather it is the effect of another pathological process on the development of vision.

Orthoptist
Paramedical professional specialising in the assessment and treatment of adults and children with strabismus and amblyopia.
5. Responsibilities

Sponsor:  Newcastle Upon Tyne Hospitals NHS Trust will act as the sponsor for this study.

Funder:  The National Institute for Health Research Health and Technology Assessment Programme is providing funding for this study.

Trial Management:  

A Trial Management Group (TMG) will be appointed and will be responsible for overseeing the progress of the trial.  The day-to-day management of the trial will be co-ordinated by the Trial Manager.

Principal Investigator:  

The Principal Investigator at the Royal Victoria Infirmary which is part of the Newcastle Upon Tyne Hospitals NHS Trust will have overall responsibility for the conduct of the study. 

5.3
Trial Management:

The following functions falling under the responsibility of the sponsor will be delegated to Mr Michael P Clarke:

· Ethics Committee Opinion (including application for research ethics committee favourable opinion, notification of protocol amendments and end of trial, site specific assessment & local approval)

· R&D Approval (including application for global checks, via NIHR CSP)

· Good Clinical Practice and Trial Conduct (including GCP arrangements, data monitoring, emergency & safety procedures)

· Administration of funding for the study

Trial conduct at site:

5.4
Investigator responsibilities:

· Study conduct and the welfare of study subjects

· Familiarity with the study intervention(s).

· Compliance with the protocol, documentation of any protocol deviations and reporting of all serious adverse events

· Screening and recruitment of subjects

· Ensuring all trial-related medical decisions are made by a qualified physician, who is an investigator or co-investigator for the trial.

· Provision of adequate medical care in the event of an adverse event

· Obtaining local approval and abiding by the policies of Research Governance

· Assistance will be provided by Clinical Research Platform staff

· Compliance with the Principles of GCP, the Research Governance Framework for Health and Social Care, the Data Protection Act and any other relevant legislation and regulatory guidance.

· Ensuring that no participant is recruited into the study until all relevant regulatory permissions and approvals have been obtained.

· Obtaining written informed consent from participants prior to any study specific procedures.

· The Principal Investigator (PI) shall be qualified by education, training and experience to assume responsibility for the proper conduct of the trial.  S/he shall provide a current signed & dated curriculum vitae as evidence for the Trial Master File.

· Ensuring Study Site team members are appropriately qualified by education, training and experience to undertake the conduct of the study.

· Availability for Investigator meetings, monitoring visits and in the case of an audit.

· Maintaining study documentation and compliance with reporting requests

· Maintaining a site file, including copies of study approval, list of subjects and their signed informed consent forms

· Documenting appropriate delegation of tasks to other study personnel e.g. Research Nurse, Co-Investigator(s), Trial Coordinators, Data Managers

· Ensuring data collected is accurate, timely & complete

· Providing updates on the progress of the trial

· Ensuring subject confidentiality is maintained during the project and archival period

· Ensuring archival of study documentation for a minimum of 5 years following the end of the study, unless local arrangements require a longer period

6. Protocol Summary
Short title: Pilot RCT comparing Surgery to Observation for Intermittent Exotropia

Protocol version:
4.0

Protocol date:

28/11/2011

Chief Investigator:
Michael P Clarke

Sponsor:

Newcastle Upon Tyne Hospitals NHS Trust

Funder:

National Institute for Health Research 

Study design:

Pilot Study for Randomised Controlled Trial

Study Intervention:
Surgery 

Objectives: Our ultimate aim is to design and conduct a randomised controlled trial of the clinical and cost effectiveness of immediate surgical treatment vs active monitoring in the management of intermittent exotropia [X(T)] in children under 16 years.  Given the uncertainties surrounding such an RCT, we now propose to conduct an external pilot RCT to assess the feasibility of a large scale RCT and to inform its design and conduct if feasible. 

Specific Objectives include:

1. To determine whether participating centres are likely to recruit a sufficient number of patients to deliver the trial.

2. To determine whether recruited patients will stay within their allocated groups and complete follow up in sufficient numbers to deliver the trial.

3. To pilot the procedures involved in the trial including recruitment (giving information and obtaining consent), randomisation, intervention (surgery), masking and baseline and follow-up data collection.

4. To identify through qualitative phone interviews, where possible, reasons why parents accept and decline permission to participate.
Number of study sites:  4

Study population/size:
  240 approached with a view to 144 enrolled

Study duration:
  27 months

6.1
Study Rationale

In 2007 - 8, there were 496,595 appointments for children, aged between the ages of 0 - 9, in hospital children’s eye outpatient departments, including orthoptic departments, in the UK (14.35% of total NHS outpatient appointments for this age group) (www.hesonline.nhs.uk/). 90% of this workload is thought to relate to the management of strabismus and amblyopia (1).
Strabismus is a condition in which the eyes are misaligned, either constantly or intermittently (2). Intermittent strabismus may progress to constant strabismus. Strabismus may have both cosmetic and functional consequences (3).  In adulthood treatment of strabismus may be sought because of cosmetic embarrassment and perceived discrimination, both in terms of social relations and in terms of employment, against individuals with abnormal ocular alignment (4). Parents of children with strabismus may seek treatment of their child for similar reasons, and the additional concern that abnormal ocular alignment might lead to social exclusion and bullying (5). 
The functional consequences, to vision, of strabismus differ depending upon the age of onset. When the eyes are aligned, the images from the two eyes are not identical (because of the physical separation of the eyes), but are sufficiently similar for the brain not only to integrate them into one percept, but also to generate additional perceptual information about depth within the percept - known as 3 D vision or stereopsis (6). 
The development of strabismus (ocular misalignment) in an individual whose visual system is mature (generally taken to be over the age of 7 years), leads to double vision (diplopia), as the single visual percept integrated by the visual brain from the images received from the misaligned eyes becomes disrupted. Each eye is now said to have a different visual direction, such that non integratable images are received from each eye (7). Diplopia may be abolished by covering one eye, but stereopsis is not achievable in the diplopic state. 
Common causes of strabismus in adults include cranial nerve palsies, orbital trauma and dysthyroid orbitopathy.
On the other hand, children born with strabismus, or those who develop strabismus in early childhood, either do not develop diplopia at all, or suffer it only for a brief period. The causes of strabismus in childhood are often unknown, and are assumed to relate to neurodevelopmental abnormality, but some strabismus in children relates to refractive error. The lack of diplopia in childhood strabismus is thought to be due to the potential for reorganisation of connectivity in the developing visual brain, such that cortical neurones become less binocularly “driven” and preferentially receive input instead from either one eye or the other (8). Furthermore, under binocular viewing conditions, the image from one eye is centrally suppressed, so that the diplopia which would result, from a percept of widely differing images from the two eyes, is avoided. However this suppression leads to reduced or absent binocular information in the visual percept, and so 3 D vision (stereopsis), is degraded. If the image from one eye is preferentially suppressed for significant periods of time, then the connectivity of the visual brain will further reorganise, such that a greater number of neurones in the visual cortex become driven monocularly by the other eye. Functionally, this leads to a degradation of the visual percept  from the non preferred eye which can be measured as a reduction in the visual acuity of that eye and impairment of other visual functions. This is known clinically as amblyopia, and colloquially as lazy eye (9).

Children in whom strabismus is intermittent may have normal visual function in both eyes, and stereopsis when the eyes are aligned. However, if their condition progresses such that the strabismus becomes constant, then stereopsis will be lost and amblyopia may occur.

Intermittent exotropia [X(T)] is a type of strabismus in which the eyes are intermittently in a divergent misalignment (10) (11). It is the commonest form of divergent strabismus in childhood (12, Govindan et al., 2005, Ophthalmology, 112, 104 - 108). Interestingly, X(T) has recently been associated with later mental illness (13). The usual age of onset of X(T) is between 12 and  24 months (10) (12). Diplopia is therefore not usually a symptom. 
Stereopsis, while often not testable at onset, is usually normal when tested in older children during periods of ocular alignment (in a minority of children it is reduced and these children are thought to have a poorer prognosis) (14). During periods of misalignment (exotropia), suppression of part or all of the image from one eye occurs. The underlying cause of X(T) is unknown. The condition is diagnosed on the basis of a parental history of an intermittent ocular misalignment, which may be accompanied by closure of one eye, and on the demonstration of the potential of the eyes to adopt a divergent misalignment when binocular viewing is disrupted by covering one eye (cover test). The frequency of the observed misalignment, or eye closure, and the ease with which the eyes realign following a cover test, are used as clinical indicators of the severity of the condition(15) (16, 17). Treatment is sought and recommended on the basis of concern about the appearance of the misalignment and the potential for disruption of normal visual development. However, in many children the condition is not treated, rather active monitoring is undertaken until the condition resolves spontaneously or the child is judged visually mature with a stable, well controlled intermittent misalignment. There is little evidence of the effect of intermittent exotropia on educational performance, however many practitioners believe that the presence of X(T), and the “effort” involved in controlling it and maintaining ocular alignment, is detrimental to educational performance. 
Treatment may be surgical (eye muscle surgery or botulinum toxin injection) (18); non surgical (glasses, patching, prisms, exercises) (19); or a combination of the two.
Eye muscle surgery for X(T) aims to adjust the tension in the eye muscles such that the eyes are placed in a less divergent alignment. This can be achieved by weakening one or both lateral rectus muscles, either alone, or in combination with tightening of one medial rectus muscle (10). Surgical tables are available to guide the amount of muscle adjustment to be performed, but surgeons are recommended to modify these in the light of audit of their own results. Some authorities recommend that the surgeon aims to generate a convergent misalignment (overcorrection) in the initial postoperative period, as this is said to reduce rates of recurrence of X(T) (20). While older children will develop diplopia in response to an initial overcorrection (which provides a stimulus, lacking because of suppression when the eyes are exotropic, promoting ocular alignment), younger children may respond to an overcorrection by generating suppression to the new misalignment. This may lead to the development of a constant convergent misalignment (esotropia/ET), with loss of stereopsis and the development of amblyopia in the non preferred eye - leaving the child functionally worse than they were pre operatively. The potential for this complication to occur has generated a controversy as to the appropriate age at which surgery should be performed (Pratt-Johnson et al., 1977, American Journal of Ophthalmology, 84, 689 - 694) (Abroms et al., 2001, Am J Ophthalmol, 131, 111-116) (21) (22). Some recommend surgery shortly after diagnosis, taking the view that restoration of normal ocular alignment as soon as possible is the best method of promoting normal visual development, and there is work on visual physiology supporting this concept (23). Others, cautious about the potential of surgery to generate a constant overcorrection in older children, recommend that surgery should be deferred until the visual system is mature enough for suppression not to occur in the presence of a constant overcorrection. Evidence supporting these views comes from retrospective case series, with some arguing that age at surgery does not influence outcome (24) (25). 
6.2
Research by this Group
Our group has been studying the features and management of X(T) since 2003, with the aim of improving the evidence base available to clinicians and parents of children with this condition. Recognising that traditional outcome measures used in previous retrospective case series, such as the maximum angle of misalignment produced by cover testing, did not capture some features of the severity of the condition about which parents were concerned, our initial project was to develop an outcome measure of the severity of X(T) which could be used in future studies. We adapted previously published criteria for surgical intervention and gave a numerical score to the frequency with which parents noticed the deviation (home control), and the ease with which realignment of the eyes occurred following disruption of fusion by a cover test (covering of one eye) (16) (26). Other scoring systems have not included a patient/carer reported element.
We used this scoring system in a prospective study of children with X(T) and demonstrated that it was a useful tool to guide clinical decision making, in that it correlated with management decisions, such as surgery (Buck et al., 2007, Br. J. Ophthalmol., 91, 215-218).

We examined the utility of a new measure of distance stereopsis, the Frisby Davis Distance Stereotest (FD2tm) in this condition (27). Children with exotropia present at distance would be expected to have reduced, or absent, distance stereoacuity. Previous measures of distance stereoacuity had not been “child friendly”, whereas the FD2tm could be performed on some children as young as 3 years. We initially applied this test to a group of visually normal children aged between 36 and 68 months and demonstrated maturational improvement in the level of stereopsis in children between 36 and 68 months (28). 
We went on to measure distance stereopsis, using the FD2tm, in a group of children with X(T) and showed that children with X(T) either had values of distance stereopsis which were within the normal range for age, or absent distance stereopsis (Hatt et al., 2007, Br. J. Ophthalmol., 91, 219-221). This finding was at variance with some other published work using different tests of distance stereopsis, however some of these studies had ascribed nominal values to children who had absent stereopsis (29).
We proceeded to a multicentre prospective cohort study, recruiting 460 children across 26 centres in the UK. This was a pragmatic study, and decisions about management were at the discretion of the local clinician. Children were followed for 2 years, and the natural history of the condition, modified in some cases by clinical intervention, and the effect on quality of life, using the PedsQL, was captured. We have begun to publish the results of this study (Buck et al., 2009, British Journal of Ophthalmology) (30), and the main findings are:
1. X(T) is a heterogeneous condition, with 21% of children receiving treatment for (usually mildly) defective visual acuity at presentation. The majority of these children are treated with spectacle correction alone, implying that the defective visual acuity is usually due to refractive error with or without associated amblyopia, rather than amblyopia due to strabismus [X(T)].
2. Most children (63.1%) received no treatment, only active monitoring, during the first year following recruitment
3. Despite this, and in contrast to previous assertions (31), few (only a maximum of 5 in our sample) children appeared to progress to constant exotropia, although this is likely to have been modified by treatment. 
4. Maturational effects were observed on visual acuity, near stereopsis, and to a lesser extent distance stereopsis.
5. While non surgical treatments produced some improvement in control of X(T), and numbers having surgery were small, surgery appeared to be the most effective modality for treating X(T), with 29% of children undergoing surgery within the first year following recruitment having a control score of 0 (no detectable strabismus) at outcome, and only surgery having a significant effect on the maximum angle of strabismus. 
6. There was a significant rate of overcorrection following surgery, with 5/31 (16%) of children having a surgical overcorrection at outcome, and a further child who had a second procedure (injection of botulinum toxin) for overcorrection prior to outcome.
7. Few children showed spontaneous resolution of X(T), or resolution following non surgical treatment. The proportions of children with a control score of 0 at outcome in the observation, non surgical treatment and treatment for vision only groups was 0.8%, 3.8% and 6.1% respectively.

6.3
Secondary Research
An HTA sponsored systematic review of the clinical and cost effectiveness of screening programmes for amblyopia and strabismus in children up to the age of 4-5 years (32) did not consider strabismus treatment directly, but commented on a “lack of evidence supporting the treatment of strabismus” (p. 91) while highlighting some of the difficulties associated with RCTs in this area. 
Specifically, the review commented: “RCTs into the efficacy, effectiveness and efficiency of strabismus treatment are unlikely to be feasible. Ethical considerations in study design prevent complete abstention of treatment, and decisions regarding treatment are often overridden by clinical need.” 
We have reservations about this statement, and are not proposing complete abstention of treatment in any event, rather deferral of surgical treatment. We know from our current study that less than 10% of children are offered surgery within a year of initial diagnosis, and part of the rationale for our study is to see if increasing this number will improve outcomes and efficiency of management of this condition. While studies have shown that obtaining consent from parents for their children to participate in trials can be challenging, many parents are keen to participate in studies designed to improve the management of their child’s condition (33).
A watchful waiting/active monitoring arm has been included in trials of treatment of a number of different conditions, including in surgery trials of treatment of prostate cancer (34) and small aortic aneurysms (35), and in children the management of glue ear (36). A watchful waiting/active monitoring approach is particularly appropriate for conditions which are slowly progressive, where each clinical encounter allows for a choice to be made between continued monitoring, treatment and discharge (37). 
RCTs allow for participants in the control group to have treatment if there is clinical need, or if parents or participants decide that they no longer wish to carry on with the trial. Such events reduce the power of the trial but can be accounted for in the analysis, eg using an intention to treat model. Chronic conditions like strabismus, which do not reduce life expectancy or have major impacts on quality of life, are well suited to trials with an active monitoring arm, in which there is a choice between continued monitoring and treatment at each clinical encounter. One of our team was principal investigator in a trial of amblyopia treatment which involved a control group (38), which was highly controversial at the time, but demonstrated that the control group did not suffer harm from having treatment deferred for 12 months, and that there was little benefit from treatment in children with mildly reduced levels of visual acuity.
Concerns around “clinical need” may say more about professional than parental attitudes. In our amblyopia trial, 177/254 (69.6%) of parents of eligible children agreed to participate, follow up data was available for 168/177 (95%) eligible children, and only 5/59 (8.4%) of parents in the control group rejected the allocation (compared to none in the other 2 arms of the trial). This trial provided useful data justifying the continuance or otherwise of pre school and school vision screening, and demonstrated potential healthcare and societal cost savings in adjusting the age of screening and the threshold for treatment, leading to a change in professional attitudes.
A previous trial of deferred surgery for a different form of strabismus, infantile esotropia (39) (40), demonstrates the potential for recruitment into such studies, while highlighting some of the challenges inherent in this type of research (41). We recognise that recruitment to such trials can be challenging, which is why we propose an external pilot study primarily to assess the potential to recruit to a full RCT. 
The HTA review further commented: “The literature suggests that surgical intervention for strabismus leads to improvements in QoL. As with amblyopia, no studies could be found that have appropriately addressed the effect of treatment of strabismus upon HRQoL from the child’s perspective. There is a need for paediatric disease-specific HRQoL measures to assess the impact of amblyopia and/or strabismus and their respective treatment.”  We propose to measure HRQoL using generic paediatric and paediatric vision specific instruments in this study. 
A Cochrane review specifically addressing the treatment of intermittent exotropia (42)  identified 723 studies of X(T), but only one randomised trial which compared two methods of surgical treatment for a subset of patients with intermittent exotropia. No trials were identified comparing eye muscle surgery with watchful waiting or active monitoring. The authors commented that: “The available literature consists mainly of retrospective case reviews which are difficult to reliably interpret and analyse” and further that there was “little sound evidence of effectiveness for different treatment strategies. They concluded: “There is currently not a clear understanding of which treatments work most effectively and at what point any treatment should be given”. Another recent paper has commented: “To address controversies and improve the evidence base regarding surgical intervention of this condition, randomized controlled trials are needed and justified because the results indicate that it would be relatively safe to randomly allocate patients to groups who could receive differing treatments so as to determine optimum management strategies” (22).

6.4
Impact of X(T) on NHS 
Over 6000 procedures were performed by the NHS on children and young people under 16 years in 2007/8, of which  around 1000 are estimated to have been performed for X(T). There is evidence from our work of considerable variation in rates of surgery between centres. The tariff rate for strabismus surgery is £800, and together with around 100,000 clinic visits annually for review of patients with X(T) (at a tariff cost of £120 per new patient and £60 per review: estimated average new:review ratio 1:8), the total cost to the NHS alone is  almost £7.5 million annually. With the inclusion of societal and family costs, the management of X(T) is costly. Our current cohort study has demonstrated not only considerable variability in management between centres, but also a “therapeutic inertia”, with many children receiving no active treatment and many eventually defaulting from follow up, contributing to high DNA (did not attend) rates.  Without further research, inefficiencies in the use of NHS and societal resources used to manage X(T) are likely to remain.

6.5
Planned Inclusion/Exclusion Criteria

Inclusion criteria will be:
· Age between ≥ 6 months and ≤ 16 years
· No ongoing or planned amblyopia treatment
· Evidence of Intermittent Exotropia on the basis of parental history and clinical examination

· Newcastle Control Score for Intermittent Exotropia of ≥ 3

· Minimum of 15 prism dioptres misalignment (exotropia plus exophoria) in the distance

either VA of 0.500 or better either eye OR where uniocular testing is not possible central steady maintained fixation when one eye is occluded
· Evidence of intermittent normal (or nearly normal) ocular alignment: 
· If  ≥ aged 3 years evidence of near stereopsis on the Preschool Randot Test  or on the TNO stereo test if testing on the Randot test has not been possible

· If < 3 years, must be able to overcome a base out prism (10ˆ,15ˆ or 20ˆ)
Exclusion criteria:
· Age over 16 years

· Previous treatment for control of Intermittent Exotropia

· Constant exotropia (other than microtropia)
· Intermittent Exotropia where near misalignment is > 10 prism dioptres more than the distance misalignment (Convergence insufficiency)

· Vision  > 0.5 LogMAR in either eye if they are ≥ 3 years old
· Structural ocular pathology

· Significant neurodevelopmental delay
· Families expecting to move out of the area during the duration of the study
6.6
Ethical Arrangements
It is recognised that feasibility studies of this type have particular ethical requirements. Parents will be informed that they have no obligation to enter their child into the study and that the care of their child will not be affected if they decline to participate. They will be made aware that the results of the study will not directly give rise to changes in policy about the management of X(T), rather it will determine whether RCTs which would give rise to changes in policy will be feasible. It would be unethical to enter into a full RCT, where recruitment is potentially problematic, without having first conducted a feasibility study to assess whether a full RCT would be likely to give a useful outcome. We propose to gather data (through qualitative interviews) from those who accept and decline participation in the study, to explore their reasons. This would inform the design of a full RCT. We appreciate that principles of informed consent mean that they do not have to give a reason for their decision if they do not want to, however we do propose to administer a telephone interview to those who agree to this level of involvement.  Otherwise, it is difficult to see how research design can ever be improved to make it more acceptable for people to participate. This data collection will be conducted by someone entirely separate from the clinical team, and it will be made very clear that the decision of any parents who have decided not to participate has been respected. The researcher will be explicit that no attempt to have them change their mind is being undertaken, and that we are simply asking for any information about their reasoning that they are prepared to give. 
6.7
Risks and anticipated benefits for study participants and society
Current information available to parents and children with X(T) about the effect of the condition and the effect of treatment on the condition is limited mainly to retrospective case reviews which are difficult to reliably interpret and analyse. A pressing need for carefully planned clinical trials of treatment to improve the evidence base for the management of this condition has been identified (11) (42) (22). Given the suspected difficulties of recruiting to an RCT, an external pilot to assess the feasibility of a full RCT is indicated. Quality of life information gathered during this study may identify useful instruments for assessing the impact of X(T) on children and help guide the use of resources. Management of strabismus consumes significant health care resources and a full RCT may demonstrate that current management may be rationalised without loss of, or with an improvement in, outcomes, leading to cost savings. Involvement in carefully planned studies is likely to improve the quality of care given to patients by NHS Departments, and build capacity for research in participating Children’s Eye Departments. 
The major identified risk for participants in the study is that those in the active monitoring arm of the study may have a deterioration in their clinical condition. This risk will be managed by 3 monthly assessments of the child for the duration of the study, with the child receiving treatment if there is a significant deterioration of their condition or if the parent wishes to discontinue monitoring in favour of eye muscle surgery, and the clinical team agrees that surgery is appropriate following a discussion of the risks and benefits of surgery, based on currently available information, with the parents. Our previous work, and that of others (43), has demonstrated that there is significant variability of the control of X(T) and without a randomised study, it is difficult to be certain of the significance of improvements in control following treatment. Improved evidence for therapeutic intervention will reduce long periods of monitoring and reduce DNA rates (national figures unavailable but typically around 30% in many children’s eye and orthoptic departments). Participation in the trial may generate anxiety for some parents and children (33), and this risk will be managed by providing ready access to sources of advice and support (usually the TO). Parents who have concerns about the conduct of the trial will be encouraged to report these to the Trial Steering group and to the sponsor and funders. 

6.8
Informing potential trial participants of possible benefits and known risks
Study information provided to parents and participants will include an account of the current knowledge of the natural history and current management of X(T). Parents will be informed that their children will be regularly assessed and encouraged to report concerns about their child’s X(T) to the TO who will take these to the local PI who will arrange for eye muscle surgery if the child meets the criteria for surgery. Parents will be encouraged to report concerns about the conduct of the study to the Study Steering Group, Sponsor and Study Funder.

6.9
Proposed time period for retention of relevant trial documentation
In accordance with Department of Health procedures, the sponsor and the chief investigator will ensure that the documents contained, or which have been contained, in the study master file are retained for 5 years after the conclusion of the study and will ensure that the medical files of study subjects are retained for at least 5 years after the conclusion of the study.

6.10
Proposed sample size
As this is an external pilot study, a formal power calculation is not appropriate; the study is not powered to detect a clinically meaningful difference in the primary outcome between the surgical and active monitoring groups. Rather, the aim is to provide robust estimates of the
likely rates of recruitment and retention, and to yield estimates of the variability of the primary and secondary outcomes to inform power calculations for a subsequent full scale RCT. We believe that over 6 months across 4 centres we will be able to approach 240 patients who meet the entry criteria for the main study. From their responses we will be able to determine whether the study is acceptable to patients and consequently whether it is possible to recruit patients and follow them up. We will also be able to estimate attrition rates. By approaching 240 children we will be able to estimate the recruitment rate with a standard error no larger than 3.3%. Assuming that half of these children (a conservative estimate) are actually recruited we will be able to estimate the 6 monthly attrition rate with a standard error no larger than 4.3%. 
6.11
Statistical Analysis
T-tests and Wilcoxon tests will be used to compare age and severity of X(T) of participants  retained with any withdrawing from the trial, and to compare those who consent with those eligible but refusing to participate. Chi-square test will be carried out to assess variability of the primary outcome (difference in cure rate at the 9 month assessment). For secondary outcomes: non-parametric testing (Wilcoxon) will be used to compare change over time in median control scores within the 2 groups between baseline and 9 month follow up (Mann-Whitney tests will examine any differences between the groups at baseline and 9 months); rates of development of amblyopia in the 2 groups will be determined by monitoring visual acuity at the 3, 6 and 9 month assessments.  For the QOL (Intermittent Exotropia Questionnaire (IXTQ) measurements, we are concerned with the response and completion rates for these instruments in both groups; in addition, their validity will be assessed by matching individual pre and post treatment scores to the post treatment primary outcome, using t-tests. Statistical significance will be set at p<0.05.  Data will be analysed with the SPSS statistical package.

6.12
Proposed outcome measures
For children with X(T), and their parents, the most relevant outcome from intervention is the restoration of normal eye alignment, with associated cosmetic and functional benefits. 

The primary outcome in a full-scale trial will therefore be the difference in the rate of cure of X(T) between the surgical and actively monitored group; this will also be the primary outcome for which data will be collected in the proposed rehearsal pilot trial to inform sample size calculations for a definitive RCT. Cure will be defined as a control score of 0 (misalignment never noticed by parents, no observable deviation on cover test) plus demonstrated near stereoacuity (children over 3 only). Secondary outcomes will include age-specific quality of life measures (IXTQ) median scores of control of exotropia assessed by parental report and clinical examination, rates of amblyopia, use of health care resources and costs to families accessing the treatments being evaluated . 

The key outcomes of the external pilot study will include: data on the variability of the primary and secondary outcome measures; rates of participant recruitment and randomisation, nature and extent of participation bias; rates of cross-over and retention of recruited participants, and nature and extent of biases arising from cross-over or loss to follow-up. An initial recruitment rate of >60% and a retention rate of >70% will be considered essential to indicate feasibility of a full scale RCT. The external pilot will also allow us to pilot the procedures to be employed in a full scale RCT including recruitment (giving information and obtaining consent), randomisation, intervention (surgery), outcome measurements, masking, and web based trial management systems.
Our intention in the full trial would be to conduct a cost-utility analysis and we will investigate the suitability of the IXTQ.  In a full trial we would also consider a cost-effectiveness analysis based on the incremental cost per cured patient (as defined by the primary outcome). For both of the above analyses we will need resource usage data and unit cost data and to inform subsequent detailed collection of such data within a trial, a small number of procedures would be observed in this study in order to assess consistency of resource use in administration of surgical and non-surgical treatments. We will also pilot the use of data collection instruments that capture patient costs (time off work or other duties to attend hospital, travel costs etc) in accessing each of the treatment arms and NHS costs using the Health Economics devised Time and Travel costs questionnaire (TTQ) and Health Services Use Questionnaire (HSU) respectively. NHS costs will comprise use of health care resources (number of hospital appointments given and attended during the course of the trial, number of surgical procedures undertaken). The cost of these appointments and procedures to the NHS would then be calculated based on tariff rates and comparisons of overall cost made between the surgery and non-surgery groups.  
6.13
Research Governance
The Newcastle upon Tyne NHS Hospitals Foundation Trust will act as sponsor to the study. A Study Steering Committee (SSC) will be established consisting of a parent representative, and independent chair, one other independent representative with experience of trials and the Principal Investigator. This committee will provide overall supervision of the study on behalf of the Study Sponsor and Study Funder and will ensure that the study is rigorously conducted in accordance with the Principles of Good Clinical Practice. Representatives of the Study Sponsor and Study Funder will be invited to all SSC meetings. Meetings will occur at the commencement of the study, at the end of the 9 month set up period, at the end of the 6 month recruitment period and at the end of the 9 month follow up period. 

A Data Monitoring and Ethics Committee (DMEC) will also be established to make recommendations to the SSC about whether there are any ethical or safety reasons why the study should be discontinued. Membership will be completely independent and will comprise a clinician with experience in the relevant area and an expert trial statistician. The DMEC will meet 3 months after commencement of the 6 months study recruitment period, 6 months later (3 months into follow up) and finally at the end of data collection. 

6.14
Expertise
The lead applicant, Michael Clarke, was principal investigator on a previous multicentre RCT of amblyopia treatment in children (38). Clinical leadership at other sites will be provided by John Sloper (Moorfields), Robert Taylor (York) and Peter Tiffin (Sunderland/Durham), all senior and experienced paediatric ophthalmologists with research experience. Orthoptic leadership will be provided by Christine Powell (Senior Research Orthoptist, Newcastle) who is author of 3 Cochrane reviews on paediatric ophthalmological topics. Clarke and Powell are currently local investigators, and Newcastle is a study site (the only one outside North America) for the Pediatric Eye Disease Investigator Group (PEDIG) which is active in trial work in this area (see: http://public.pedig.jaeb.org/). Elaine McColl is Director of the Newcastle Clinical Trials Unit and will oversee trial design and conduct, ensuring conformance with relevant regulatory and ethic frameworks, and that key aspects of trial feasibility are considered. Health economics input will be led by Luke Vale, principal research associate with experience in economic evaluations alongside clinical trials, including a specific interest in trials of surgery. Deborah Buck is a health services researcher with considerable experience of study design, data management and analysis, and qualitative research. She will conduct the questionnaires and interviews with parents, and will manage and analyse the data. Nick Steen is a senior statistician working across a broad range of projects within the Institute of Health and Society (IHS) at Newcastle University and will advise on design and analysis. Members of the proposed team have worked together, in particular the lead applicant, Ms Buck and Ms Powell on the multicentre observational study of X(T), in which the proposed study sites are collaborators, and the remaining members are part of the IHS and have worked closely on several trials. 

6.15
Service Users
We have been active in seeking the views of parents in our current cohort study on the proposed work, and one or more will be invited to join the study steering Committee. We will survey the views both of parents who decline to participate in the trial and of parents who do participate in the trial, in order to inform the design of a future full RCT.  Since submission of the outline bid, parents of children participating in the current cohort study have been surveyed and their comments have been taken into account in refining the current project proposal, together with input from the lay group of the Royal College of Ophthalmologists and the patient and public engagement committee of the Newcastle NHS Trust. Comments included the need to carefully explain the potential risks and benefits of a child with X(T) being in the watchful waiting arm, the need for further detailed information about the risks and benefits of eye muscle surgery. Overall comments were supportive of the need for such a study.
6.16
Objectives

Our ultimate aim is to design and conduct a randomised controlled trial of the clinical and cost effectiveness of immediate surgical treatment versus active monitoring in the management of intermittent exotropia [X(T)] in children under 16.  Given the uncertainties surrounding such an RCT, we now propose to conduct an external pilot RCT to assess the feasibility of a large scale RCT and to inform its design and conduct if feasible. 
The Primary Objectives are:
1. To determine whether participating centres are likely to recruit a sufficient number of patients to deliver a full trial.
2. To determine whether recruited patients will stay within their allocated groups and complete follow up in sufficient numbers to deliver a full trial.
3. If findings from the pilot study indicate that a full scale RCT is feasible, to prepare a detailed protocol and application for funding for such an RCT.
Secondary Objectives are:
1. To develop a web based trial management system to centralise and automate trial processes such as invitation, logging of replies, scheduling of appointments, confirmation of eligibility, randomisation and printing of letters.
2. To pilot the procedures involved in the trial including recruitment (giving information and obtaining consent), randomisation, intervention (surgery), masking and baseline and follow-up data collection including Health Economics data.
3. To monitor potential bias by comparing the demographic and clinical status of patients retained with any withdrawing from the trial, and by comparing those who consent with those eligible but refusing to participate.
4. To identify through telephone interview, where possible, reasons why parents decline and accept permission to participate.
6.17 Exotropia - Economic analysis protocol
The pilot study will rehearse the collection of data for economic evaluation including disease specific outcome data and costs of NHS resource use and patients out-of-pocket expenses. To inform subsequent economic analysis, the pilot study will assess how consistent resource use between participants is for surgical and non-surgical treatments; the ease of access to information about resource use from routine source. The study will also pilot the data collection instruments for NHS resources use and patients out-of-pocket expenses the HSUQ and TTQ respectively. The perspective of the definitive study is planned to be the NHS and patient and this pilot study will adopt the same perspective.  
6.171 Collection of data
Dummy tables for resources use and unit cost in the pilot study are shown in Appendix 1; these will be populated with response rates and sources of data collection. This information will be used to identify the ease and feasibility of collecting such data in the definitive trial.  Dummy tables for the future definitive trial are shown in Appendix 2.  These include tables for resources use, unit costs, average cost per trial arm as well as the results tables for the economic evaluation.
6.172 Outcome data
We anticipate that 50% of the sample will be children less than 5 years of age. None of the existing standard quality of life (QoL) instruments with a utility score system are validated for use in children under 5 years old, therefore, we will not be using any currently applied standard QoL instrument in the study. Instead we will use the Mayo eye-specific QoL instrument which, however, does not provide utility scores. In addition, clinical outcomes will be obtained and recorded in the Case Report Form (CRF) at baseline at the primary outcome visit at 9 months from recruitment and these will be used in cost-effectiveness analysis. All of the outcomes will also form the basis for cost-consequence analysis. 
6.18 Cost data
6.181 Costs of surgery
Main areas of costs will be the operation costs (including staff, consumables, capital and overheads). The following information on health service usage of surgery will be recorded in the CRF for every participant in the study:
1) Grade of anesthetist present at operation 
2) Type of anaesthesia (general, local)
3) Time of patient entry into and leaving operating room
4) Time of patient entry into and leaving recovery room (if applicable)
5) Grade of operator present
6) Grade of assistant staff
7) Date of admission
8) Date of discharge (if date of discharge is the same as admission it will be assumed that the procedure was performed as a day case)
9) Postoperative complication rate.  
In order to obtain information on the type and grade of nurses present in the theatre room, we will approach each of the participating centres to gather information on how nursing resources are used in each centre with respect to this procedure.
The costs of the surgery will be based on the resource usage of the surgery (e.g. consumables, equipment, grade and number of nursing staff present during the operation) and will be obtained from each participating centre and information from the CRF (e.g. grade of surgeon, operating time, etc).  The unit costs of these resources will be based on information from the following sources: the standard time costs of different grades of staff will be obtained through Unit Cost of Health and Social Care documentation from Personal Social Services Research Unit (PSSRU) (46). The costs of consumables and reusable items used during the procedure will be derived from manufacturers’ price lists. Cost per unit of time for theatre facilities will be based upon data from each participating centre.
6.182 Use of NHS health services
The Participant Costs Questionnaire (Part A and Part B) will collect information on NHS resource use and patients’ out-of-pocket expenses during the trial’s follow up period. As majority of the patients will be children under 12 years of age (approximately 90%), the perspective of the Participant Costs Questionnaire will be from the view point of the patients’ parents.
It is well-known that patients’ self-report data becomes increasingly unreliable as the period of recall increases (47). In the pilot study, we will collect data on the usage of NHS secondary and primary care services using Part A of the Participant Costs Questionnaire at 3-month intervals in order to minimise recall bias. The time points for the collection of use of NHS secondary and primary care services will be at 3 months from randomisation, 3 months after surgery and 6 months after surgery. Use of secondary care services will include information on non-protocol (protocol visits are those scheduled for the purposes of data collection) outpatient visits and hospital admissions relating to the treatment of exotropia. Use of primary care services will include prescription medications, contacts with primary care practitioners e.g. GPs, practice nurses, and optometrists.
6.183 Participant out-of-pocket expenses
Part A of the Participant Costs Questionnaire will also collect data on participants’ self purchased health care costs and other management costs. Part B of the Participant Costs Questionnaire will collect data used to elicit the unit costs to the participants of attending each possible type of NHS services and will be administered once at 3 month from randomisation.  
Participant costs will comprise three elements: travel costs for accessing NHS primary and secondary care; time costs of travelling and attending NHS primary and secondary care; and self purchased healthcare and related management costs. 
6.184 Estimation of travel costs for accessing care
Estimation of travel costs requires information from participants about the number of visits to, hospital, GP or nurses, and the unit cost of making a single journey to each type of health care provider. The parents of the child will be asked, in part B of the Participant Costs Questionnaire, for each type of visit, which mode of transport they used and how much the fare was for one way if they travelled by bus, taxi or train, or how many miles they travelled and how much they paid for parking if they used private car.
6.185 Estimation of time costs for accessing care
Estimation of participants’ time costs will be collected in a similar manner. The parents of the child will be asked, in Part B of the Participant Costs Questionnaire, how long on average they spent travelling to and attending each type of health care provider.  The parents of the child will also be asked what activity they would have been undertaking (e.g. paid work, leisure, housework in the case of parents or carer) had they not accompanied their child to attend the health care provider. These data will be presented in their natural units, e.g. hours and minutes, and attached monetary value using standard economic conventions, e.g. the Department of Transport (48) estimates for the value of leisure time.  These unit time costs, measured in terms of their natural and monetary terms will then be combined with estimates of the number of health care contacts to calculate patients’ time costs. 
6.186 Estimation of self purchased health care and other management cost
Self-purchased health care will include over the counter medications (for example, eye drops). Private health insurance cost will be included if the insurance is purchased for the patient’s eye conditions. Management cost will include parents’ time costs if they are absent from work in order to look after the child due to his/her eye condition. These elements of costs will be collected in Part A of the Participant Costs Questionnaire.
6.187 Cost-effectiveness and cost-consequences analysis
In the definitive trial we will conduct a cost-effectiveness analysis based on incremental cost per cured patient (as defined by the primary outcome) and also a cost-consequences analysis based on incremental cost with respect to changes in QoL measure and different clinical measures, such as pre and post treatment scores and number of patients cured. The results will be presented as point estimates of mean incremental costs, incremental effect as measured by number of patients cured or changes in the clinical measure of treatment scores or Mayo eye-specific QoL scores, and incremental cost per unit of defined effect. In the pilot study, we will rehearse the cost-effectiveness analysis, which may inform the study hypothesis and the analysis plan for the definitive trial.
7. Study Design

Research Methods
The study will be an external pilot study which will assess feasibility for recruitment to a full RCT, and will be conducted according to recommendations for good practice in pilot studies (45). Each centre will identify a senior member of the orthoptic staff as the Treatment Orthoptist (hereafter referred to as TO) for the duration of the study. The TO will not be masked to the allocation of participants in the study and will be responsible for:
· Identification of children referred to the centre with Intermittent Exotropia
Conducting assessments other than the outcome assessment on participants in the study
· Dealing with queries from parents/children in relation to the study during the course of the study.
· Children referred to each centre, from community screening, general practitioners or other health professionals, will be identified before their clinic appointment by the TO, and numbered study information will be attached to the paper clinical record when the records for the relevant clinic are assembled.  Potential recruits will also be identified from existing patients, under follow up but not so far treated for intermittent exotropia who fulfil eligibility criteria for the study by the treating clinical team. 

Children will receive usual care at the initial visit, and discussion with parents/caregivers (hereafter referred to as parents) about management of X(T) will include a discussion about the study and the possibility of participating in it. Eligible children will be clinically assessed in the normal way and given glasses to correct refractive error where appropriate (estimated 16% of children based on our cohort study). Parents who express an interest in taking part in the study will be given study information and will be subsequently contacted by the Treatment Orthoptist or their designated deputy as detailed in the delegation log by telephone to discuss any queries they have about  the study. All parents will be given an appointment for a study recruitment clinic At the recruitment clinic, eligibility for the study will be confirmed and parents will be asked if they are interested in entering the study and consent sought from those who are willing to participate.
Following informed consent to participate, randomisation will be performed by the PI (or delegated deputy) at each site using concealed allocation. Randomisation will be in permuted blocks stratified by age, centre and severity of X(T). Children in the active monitoring group will have a further clinic appointment arranged in 3 months. Children in the surgery group will proceed to surgical pre-assessment and will undergo standard eye muscle surgery for X(T) within 3 months of randomisation. Children in both groups will complete the Quality of Life measures - the Intermittent Exotropia Questionnaire (IXTQ) and the health service assessment and travel assessment questionnaires (T&TQ and HSUQ). 

All parents, whether consenting to the study or not will be asked if they are willing to be contacted via telephone by a qualitative researcher to further explore reasons for/against participation in the study; those who agree will be asked to sign a consent form. Parents who decline to participate in the study will be asked to sign a consent form if to allow us to keep results of the clinical tests carried out on their child at the recruitment clinic and to return for a further visit at 9 months where the same clinical tests would be carried out. Psudonymised clinical data from the three visits made by children who have not entered the study will be compared to the relevant data from children who have entered the study. This will help us to understand whether the children who have taken part are representative of all children with intermittent exotropia.
Planned Interventions

7.3
Schedule of appointments:
Active Monitoring Group:

Recruitment clinic including QoL assessment


3 months monitoring clinic including use of health service assessment and time and 

            travel assessment 



6 months monitoring clinic including use of health service assessment

9 month outcome visit including QoL assessment and use of health service 

            assessment

Surgery Group:

Recruitment clinic including QoL assessment 

Preassessment/Surgery within 3 months of recruitment 

2 week post operative monitoring visit including use of health service assessment  

3 month post operative monitoring visit including use of health service assessment  

            and time and travel assessment

6 month post operative outcome visit including QoL assessment and use of health 

            service assessment 
The monitoring visits will constitute normal care. Children in the active monitoring group will be offered surgery if:
· A constant strabismus develops defined as NCS 9 with no demonstrable Binocular Single Vision  

· Parents request surgery and the responsible clinical team agrees that this is appropriate

7.4
Eye muscle surgery

This will be performed by the local PI, or designated deputy, according to agreed surgical formulae tailored to the clinical characteristics of the strabismus and the usual practice of the surgeon. Principles involved in the surgical treatment of children in the study are outlined in Section 12.
7.5    Primary Outcome visit
The assessment will be conducted by a research orthoptist (RO) who is masked to the allocation of the child. 
7.6
Procedures following the outcome visit
The child will be offered a clinically appropriate appointment for follow up and will re enter usual care.
7.7
End of Study
Follow up will finish at the 9 month outcome visit of the last patient enrolled into the study. A further period of analysis will take place up to the final end point, 27 months after the commencement of the study. 
7.8 Flow Diagram











7.9 Participants

· Participants will be Children between the ages of 6 months and 16 years with a clinical diagnosis of intermittent exotropia. The Participant or Carer will have provided written informed consent for participation in the study prior to any study-specific procedures.

7.10 Setting

· Secondary ophthalmology care facilities at the Newcastle upon Tyne NHS Trust, Sunderland Eye Infirmary, Moorfields Eye Hospital and York NHS Trust.

8. Screening, Recruitment and Consent

· Clinical staff triaging referral letters sent to participating hospital children's eye departments will identify potential participants to the TO from information contained in the referral. 
· Potential recruits will also be identified from existing patients, under follow up but not so far treated, who fulfil eligibility criteria for the study by the treating clinical team. 

· Potential participants will be given a new or follow up appointment, in line with usual routine care,. It will be made clear that not all children attending the initial appointment will be found to be eligible for the study when screened.

· At the initial appointment, potential participants will be screened by the TO and PI at each site for eligibility and an eligibility screening log will be completed to document participants’ fulfilment of the entry criteria for all patients considered for the study and subsequently included or excluded. The log will also ensure potential participants are only approached once.
· During their first visit to the hospital eye service, eligible children will be clinically assessed in the normal way and the clinical team will discuss the study during the discussion of treatment options and the evidence available for them. 

· Patients found not to be eligible will resume normal care.
Eligible patients will have the study explained in detail to carers (and children as appropriate depending on age) and provided with full study information. 
· At least 24 hours later, parents will be contacted by the treatment orthoptist or another designated member of the study team by telephone to confirm that they have read and understood the study information, and will answer any questions regarding the study.
· All children will be booked into the next available recruitment clinic (within 8 weeks of screening visit). 

· At the recruitment clinic all parents will be asked if they would be willing to complete a telephone interview with a qualitative researcher concerning their reasons for either participating or not participating in the study. It will be made clear that this is in order to help us improve the design and acceptability of the study and that there is no obligation to talk to us.

· At the recruitment clinic, potential participants will have a structured clinical assessment by the treatment orthoptist, and eligibility for the study will be confirmed. They will then be seen by the local PI (Consultant Ophthalmologist) where there will be a discussion about the study and consent for participation will be sought. 
· If consent to further contact about the study is declined, then the child will enter normal care. Reasons for declining to participate (if offered) will be logged by local PI or delegated deputy. 
· Consent or otherwise to later contact for interview about reasons for and against participation will be logged by the local PI or delegated deputy.
· At all stages of this process, it will be made clear that consent to participation is entirely voluntary and declining to participate will have no impact on subsequent routine care.
· If consent is obtained, randomisation will then be performed by the study PI at each site or their designated deputy using concealed allocation on a web based system. 
· Randomisation will be in permuted blocks stratified by age, centre and severity of X(T). 
· Children in the active monitoring group will have a further clinic appointment arranged in 3 months. 
· Children in the surgery group will proceed to surgical pre-assessment and will undergo standard eye muscle surgery for X(T). 
· Children in both groups will complete the Quality of Life measures - the Intermittent Exotropia Questionnaire (IXTQ) and the health service assessment and travel assessment questionnaires . 
· Informed consent discussions will be undertaken face to face by appropriate site staff (as per delegation log) involved in the study, including medical staff and research orthoptists, with opportunity for participants to ask any questions. Those wishing to take part will provide written informed consent by signing and dating the study consent form, which will be witnessed and dated by a member of the research team with documented, delegated responsibility to do so. 

· Participants in this study will be children of 16 years or less. Every effort will be made to include the child in the consent process and where it is deemed appropriate consent will be provided by the child themselves. It is anticipated however that in the majority of cases the child will not have the ability to give informed consent for themselves and consent will be taken from the parent or legal guardian; an item on the consent form will ask the accompanying adult to confirm their status. In these cases there will be an opportunity for the child to give assent on the child information leaflet.

· The original signed consent form will be retained in the Investigator Site File (ISF), with a copy in the clinical notes and a copy provided to the participant.  The participant will specifically consent to their GP being informed of their participation in the study.

· A log will be kept as part of the ISF to document details of subjects invited to participate in the study. The log will be used to ensure potential participants are only approached once and to check for recruitment bias. The right to refuse to participate without giving reasons will be respected.
Consent will be sought from parents who decline the study but who are willing to attend a routine follow-up appointment at 9 months where their pseudonymous clinical data will be collected and used in conjunction with previous clinical data collected. This is to help us understand whether the children who have taken part in the study are representative of all children with intermittent exotropia.

9.
Study interventions 
This pilot trial will determine the feasibility of a full RCT to compare the relative clinical and cost effectiveness of surgery vs. active monitoring in the management of intermittent exotropia.

The active monitoring group will have 4 assessments at the following time points:

· Recruitment clinic including Quality of Life assessment

· 3 months monitoring clinic including use of health service assessment and time and travel assessment


· 6 months monitoring clinic including use of health service assessment
· 9 month outcome visit including QoL assessment and use of health service assessment
Assessments at these intervals would constitute routine care for children with intermittent exotropia who were undergoing active monitoring. The recruitment visit and the outcome visit will take longer than usual clinic visits because of the Quality of Life assessments, consent process and the masked nature of the outcome assessment. 

Children in the active monitoring group will be offered surgery if:
· A constant strabismus develops

· Parents request surgery and the responsible clinical team agrees that this is appropriate
The surgery group will have the following assessments and interventions:

· Recruitment clinic including QoL assessment
·  Pre-assessment/Surgery within 3 months of recruitment

·  Day case eye muscle surgery
· 2 week post operative monitoring visit including use of health service assessment 
· 3 month post operative monitoring visit including use of health service assessment and time and travel assessment
· 6 month post operative outcome visit including QoL assessment and use of health service assessment
Assessments at these intervals would constitute routine care for children with intermittent exotropia who were undergoing surgical treatment. The recruitment visit and the outcome visit will take longer than usual clinic visits because of the Quality of Life and health economics assessments, consent process and the masked nature of the outcome assessment. 

NHS Costs have been classified as research (trial meetings and training), service support and treatment. Excess treatment costs have been calculated on the basis that, on the basis of usual care, 10% of 144 (15) recruited children would have eye muscle surgery at a tariff cost of £800, compared to 72 children (50%) in the study - giving an excess of 57 surgical procedures giving excess treatment costs of £45.6K. 

Support costs have been awarded for the additional work required for the recruitment clinic and the outcome assessment. These comprise 0.5 of a session for an orthoptist (Band 7, £5k per session), ophthalmologist (Consultant, £12k per session) and nurse (Band 6, £4k per session) for 12 months for each of 4 centres totalling £42k.
9.1
Eye muscle surgery 

This will be performed by the local PI, or delegated deputy, according to agreed surgical formulae tailored to the clinical characteristics of the strabismus and the usual practice of the surgeon.  Principles involved in the surgical treatment of children in the study have been agreed as follows:

· General Anaesthesia

· Bilateral Lateral Rectus recession surgery to be performed for true distance exotropia

· Unilateral Recess/Resect surgery to be performed for other types of exotropia

· Standard sterile preparation of the operative site

· Conjunctival incisions

· Standard isolation and cleaning of muscle to be operated

· Muscle secured with 6/0 vicryl suture

· Amount of recession/resection assessed on the basis of the maximum distance angle according to table, modified according to standard practice of surgeon

· Measurement of amount of muscle adjustment to be checked post placement of scleral sutures

· Conjunctival incisions closed with vicryl sutures

· Topical anaesthetic and antibiotic drops given at end of procedure

The following Surgical Table will be used, with modification as appropriate to determine the amount of eye muscle movement to be performed depending upon the size of the angle of exotropia.

	Angle
	LR recession (mm)
	MR resection (mm)
	Bilat LR recession (mm)

	20
	4
	3
	4.5

	25
	5
	4
	5

	30
	5.5
	4
	6

	35
	6.5
	4.5
	6.5

	40
	7
	4.5
	7

	50
	8
	4.5
	8


Surgical technique will be carefully recorded and monitored during this study with a view to standardising surgical technique, as far as it is possible to do so, in a full trial.

9.2
Primary Outcome visit
The assessment will be conducted by a research orthoptist (RO) who is masked to the allocation of the child and has not otherwise been in contact with children enrolled in the study. The parents and child will be requested not to reveal the allocation of the child to the RO prior to the assessment. While children have noticeably red eyes immediately following eye muscle surgery, it is recognised that this redness resolves within 6 weeks of surgery when this is a first procedure. Residual scarring of the conjunctiva following eye muscle surgery will be inconspicuous by 6 months. In order to test the efficacy of masking of the RO, the RO will be asked to note which group he/she believes the child to have been allocated to.
9.3
Procedures following the outcome visit
The child will be offered a clinically appropriate appointment for follow up and will re enter usual care.
10 Randomisation

Randomisation will be in permuted blocks stratified by age, centre and severity of X(T).
A blocked allocation (permuted random blocks of variable length) system will be used to allocate patients to the two groups (block size will not be disclosed to the investigators) in a 1:1 ratio to intervention and control groups.  Randomisation will be stratified by age, centre and Newcastle Control Score.  Randomisation will be administered using a secure web based system. The PI at site, or individual with delegate authority, will access the password protected web-based system.  Patient ID, initials and the stratifying variables will be entered into the web-based system, which will return the allocation status. Participants will be informed of their allocated treatment group following randomisation.

Contact details for Randomisation: Trial Manager

Web address / Phone / Fax / Email (& office hours if appropriate): 

https://lynx.ncl.ac.uk/random/

11 Masking

Since surgery is the intervention of interest it will not be possible to mask participants to their group allocation. Masking of investigators will be achieved by each site designating a Treatment Orthoptist (TO) and a Research Orthoptist (RO). Clinical examination at the primary outcome visit will be carried out by the Research Orthoptist who will be unaware of treatment group allocation. 

The TO will not be masked to the allocation of participants in the study and will be responsible for:

· Conducting assessments other than the outcome assessment on participants in the study

· Dealing with queries from parents/children in relation to the study during the course of the study.
At the final visit, the integrity of the masking will be assessed by asking the outcome assessor:  “Do you think the patient has had surgery or not?  Why do you think this?”  The treatment assessor will be asked to record their answer on a separate CRF.

12. Study Data 
12.1 Assessments / Data Collection 
Data will be recorded by authorised site staff on electronic Case Report Forms (eCRF) accessed via the secure study website.  Data transferred from site to the secure validated database by remote access will be secure and encrypted.

Data will be handled, computerised and stored in accordance with the Data Protection Act 1998.  No participant identifiable data will leave the study site.

The quality and retention of study data will be the responsibility of the Chief Investigator. All study data will be retained in accordance with the latest Directive on GCP (2005/28/EC) and local policy.
12.2 Statistical Analysis 

12.3
 Sample size

As this is an external pilot study, a formal power calculation is not appropriate; the study is not powered to detect a clinically meaningful difference in the primary outcome between the surgical and active monitoring groups. Rather, the aim is to provide robust estimates of the likely rates of recruitment and retention, and to yield estimates of the variability of the primary and secondary outcomes to inform power calculations for a subsequent full scale RCT. We believe that over 6 months across 4 centres we will be able to approach 240 patients who meet the entry criteria for the main study. From their responses we will be able to determine whether the study is acceptable to patients and consequently whether it is possible to recruit patients and follow them up. We will also be able to estimate attrition rates. By approaching 240 children we will be able to estimate the recruitment rate with a standard error no larger than 3.3%. Assuming that half of these children (a conservative estimate) are actually recruited we will be able to estimate the 6 monthly attrition rate with a standard error no larger than 4.3%. 
T-tests and Wilcoxon tests will be used to compare age and severity of X(T) of participants  retained with any withdrawing from the trial, and to compare those who consent with those eligible but refusing to participate. Chi-square test will be carried out to assess variability of the primary outcome (difference in cure rate at the 9 month assessment).
 For secondary outcomes: non-parametric testing (Wilcoxon) will be used to compare change over time in median control scores within the 2 groups between baseline and 9 month follow up (Mann-Whitney tests will examine any differences between the groups at baseline and 9 months); rates of development of amblyopia in the 2 groups will be determined by monitoring visual acuity at the 3, 6 and 9 month assessments.  For the QOL (IXTQ ) measurements, we are concerned with the response and completion rates for these instruments in both groups; in addition, their validity will be assessed by matching individual pre and post treatment scores to the post treatment primary outcome, using t-tests. 
Statistical significance will be set at p<0.05.  Data will be analysed with the SPSS statistical package.

9. Compliance and Withdrawal

Assessment of compliance

Where feasible, study visits will coincide with routine clinical follow-up, to enhance the likelihood of good compliance.  Visit windows of +/- 1 week should ensure visit attendance; non-attendance for study visits will prompt follow-up by telephone.

Withdrawal of participants
Participants have the right to withdraw from the study at any time for any reason, and without giving a reason.  The investigator also has the right to withdraw patients from the study intervention if s/he judges this to the in the patient’s best interests. It is understood by all concerned that an excessive rate of withdrawals can render the study uninterpretable; therefore, unnecessary withdrawal of patients should be avoided.  Should a patient decide to withdraw from the study, all efforts will be made to report the reason for withdrawal as thoroughly as possible.  

There are two withdrawal options:  

1. Withdrawing completely (i.e. withdrawal from both the study treatment and provision of follow-up data)

2. Withdrawing partially (i.e. withdrawal from study treatment [including a request to move to another treatment arm] but continuing to provide follow-up data by attending clinic and completing questionnaires).

Consent will be sought from participants choosing option 1 to retain data collected up to the point of withdrawal. Participants will be asked if they would be happy for the reason for the decision to withdraw to be recorded.
10. Data monitoring, quality control and quality assurance

Discontinuation rules
The trial may be prematurely discontinued on the basis of new safety information, or for other reasons given by the Data Monitoring & Ethics Committee and/or Trial Steering Committee, Sponsor, regulatory authority or ethics committee concerned.

Following 3 months of recruitment, initial rates of recruitment will be used to project total recruitment to ensure sufficient participants to power the trial. The data monitoring committee will perform an interim analysis half way through the study and if this indicates a statistically significant increase in surgical complications compared to normal care, or a significantly increased rate of deterioration of the squint in the active monitoring arm, then the study will be halted.

The Trial Steering Committee will advise on whether to continue or discontinue the study and make a recommendation to the sponsor.  If the study is prematurely discontinued, active participants will be informed and no further participant data will be collected.

Monitoring, quality control and assurance

The trial will be managed through Newcastle Upon Tyne Hospitals NHS Trust.  The Trial Management Group (TMG) will include: Mr M Clarke (Consultant Ophthalmologist), Ms D Buck (Research Associate), Ms C Powell (Research Orthoptist) and a Trial and Assistant Trial Manager, Dr Vanessa Hogan.

The Principal Investigators will be responsible for the day-to-day study conduct at site.  The TMG will provide day-to-day support for the sites and provide training through Investigator meetings, site initiation visit and routine monitoring visits.

Quality control will be maintained through adherence to SOPs, study protocol, the principles of GCP, research governance and clinical trial regulations.
This is a low risk trial and major safety data are not anticipated.  As agreed by Newcastle Upon Tyne Hospitals NHS Trust, the Trial Steering Committee (TSC) will adopt the joint roles of TSC and Data Monitoring & Ethics Committee (DMEC), with independent members meeting in closed session to fulfil the DMEC role.  The TSC will consist of a parent representative, and independent chair, one other independent representative with experience of trials and the Principal Investigator. Representatives of the funder and sponsor will be invited to meetings of the TSC. Following the initial pre-study meeting, the TSC will meet at the end of the 9 month set up period, 3 months after the start of recruitment, 3 months later at the end of recruitment and at the end of data collection.  Their role is to monitor progress and supervise the trial to ensure it is conducted to high standards in accordance with the protocol, the principles of GCP, relevant regulations & guidelines and with regard to participant safety.  The purpose of this committee will be to monitor efficacy and safety endpoints, although only independent members will have access to unmasked study data. A written charter will be agreed and used by the TSC.

11. Adverse event reporting

Adverse event reporting will be undertaken in accordance with the NRES guidelines for adverse event reporting in non-CTIMP trials.

15.1 Definition of Serious Adverse Event (SAE) 

A serious adverse event (SAE) will be defined as an untoward occurrence that:   

 

(a) results in death,


(b) is life-threatening,

 

(c) requires hospitalisation or prolongation of existing hospitalisation,

 

(d) results in persistent or significant disability or incapacity, 

  

(e) is otherwise considered medically significant by the investigator.
15.2 Expected Adverse Events
	
	Adverse event

	Procedure
	Common & well understood consequences of treatment
	Rare events

	Perforation of the globe
	· Occurring within 24 hours 
	· Occurring after 24 hours

	Intraocular infection
	· Occurring within 2 weeks 
	· Occurring after 2 weeks

	Lost or slipped muscle
	· Occurring within 1 month


	· Occurring after 1 month



	Scleritis
	· Occurring within 1 month


	· Occurring after 1 month

	Becoming constant XT
	· Occurring within 9 months
	· Occurring after 9 months



	Persistent over correction
	· Occurring within 9 months


	· Occurring after 9 months


If a research participant experiences a SAE it will be reported to the Research Ethics Committee that gave a favourable opinion of the study where in the opinion of the chief investigator the event was:  

‘related’: that is, it resulted from administration of any of the research procedures; and 

‘unexpected’: that is, the type of event is not listed in the protocol as an expected occurrence. 
All Serious Adverse Events shall be reported to the Newcastle Clinical Trial’s Unit within 24 hours of the PI learning of its occurrence. A secure fax line will be available to send a paper-based SAE CRF. 

Reports of related and unexpected SAEs will be submitted within 15 days of the chief investigator becoming aware of the event, using the NRES report of serious adverse event form, v3 issued April 2007
Contact details for reporting SAEs

Fax: 0191 222 8901, attention NCTU Intermittent Exotropia Trial Manager 

12. Ethics & Regulatory Issues
The conduct of this study will be in accordance with the recommendations for physicians involved in research on human subjects adopted by the 18th World Medical Assembly, Helsinki 1964 and later revisions.

Favourable ethical opinion from an appropriate REC and R&D approval will be sought prior to commencement of the study.  Local approvals will be sought before recruitment may commence at each site.  The Study Coordination Centre will require a written copy of local approval documentation before initiating each centre and accepting participants into the study.

Information sheets will be provided to all eligible subjects and written informed consent obtained prior to any study procedures.  For subjects who cannot consent for themselves, an appropriate independent witness will provide written consent.

13. Confidentiality
Personal data will be regarded as strictly confidential.  To preserve anonymity, any data leaving the site will identify participants by their initials and a unique study identification code only.  The study will comply with the Data Protection Act, 1998 and Caldicott Guardianship approval will be sought.  All study records and Investigator Site Files will be kept at site in a locked filing cabinet with restricted access.

14. Insurance and Finance
The Newcastle Upon Tyne Hospitals NHS Trust has liability for clinical negligence that harms individuals toward whom they have a duty of care. NHS Indemnity covers NHS staff and medical academic staff with honorary contracts conducting the trial for potential liability in respect of negligent harm arising from the conduct of the study. The Newcastle upon Tyne NHS Hospital Trust is Sponsor and through the Sponsor, NGS indemnity is provided in respect of potential liability and negligent harm arising from study management. Indemnity in respect of potential liability arising from negligent harm related to study design is provided by NHS schemes for those protocol authors who have their substantive contracts of employment with the NHS and by Newcastle University Insurance schemes for those protocol authors who have their substantive contract of employment with them.  This is a non-commercial study and there are no arrangements for non-negligent compensation.

The NIHR are funding the study

15. Study Report / Publications
The data will be the property of the Chief Investigator, Co-Investigators and Principal Investigators.  Publication will be the responsibility of the Chief Investigator and published under the authorship agreed with the Co-Investigators and all the Principal Investigators who have entered patients into the study.

It is planned to publish this study in peer review articles and to present data at national and international meetings.  Results of the study will also be reported to the Sponsor and Funder, and will be available on their web site.  All manuscripts, abstracts or other modes of presentation will be reviewed by the Trial Steering Committee and Funder prior to submission.  Individuals will not be identified from any study report.

Participants will be informed about their contribution to the study at the end of the study, including a lay summary of the results.
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Appendices

Appendix 1 Tables for pilot study

Table 1, Sources of collecting resource use data
	Resource use
	Data collection source

	Intervention

	Number of receiving general anaesthetic
	CRF

	Number of receiving local anaesthetic
	CRF

	Number of day cases
	CRF

	Number of inpatient cases
	CRF

	Mean operation theatre time
	CRF

	Mean recovery room time
	CRF

	Number of NHS travel – hospital car
	Questionnaire

	Number of NHS travel – ambulance
	Questionnaire

	Follow-up resource use – Secondary care

	Number of further surgery
	CRF

	Number of Botox injections
	CRF

	Number of outpatient visits
	CRF

	Number of inpatients night
	CRF

	Number of NHS travel – hospital car 
	Questionnaire

	Number of NHS travel – ambulance 
	Questionnaire

	Follow up resource use – Primary care

	Number of GP visits
	Questionnaire

	Number of Nurse visits
	Questionnaire

	Number of visits to Optometrist
	Questionnaire


Table 2, Sources of obtaining unit cost data
	Unit cost of resource use
	Data collection source 

	Intervention
	

	Cost of consumables
	Manufacturers’ price list

	Cost of reusable
	Manufacturers’ price list

	Cost per general anaesthetic
	Manufacturers’ price list

	Cost per general anaesthetic
	Manufacturers’ price list

	Cost per minute theatre time
	PSSRU

	Cost per minute of recovery room time
	PSSRU

	Cost per minute Surgeon
	PSSRU

	Cost per minute Anaesthetist
	PSSRU

	Cost per minute Registrar Group 
	PSSRU

	Cost per minute Other staff
	PSSRU

	Cost per minute Associate specialist
	PSSRU

	Cost per minute of theatre staff
	PSSRU

	Cost per minute of recovery room staff
	PSSRU

	Cost per day case
	PSSRU

	Cost per inpatient stay per night
	PSSRU

	NHS travel – hospital car per journey
	PSSRU, Participant Costs Questionnaire

	NHS travel – ambulance per journey
	PSSRU, Participant Costs Questionnaire

	Follow-up  – Secondary care

	Cost per further surgery
	Estimate based on the costs of the initial surgery

	Cost per Botox injection
	Manufacturers’ price list

	Cost per inpatient stay per night
	PSSRU

	Cost per outpatient visit
	PSSRU

	NHS travel – hospital car per journey
	PSSRU, Participant Costs Questionnaire

	NHS travel – ambulance per journey
	PSSRU, Participant Costs Questionnaire

	Follow-up  – Primary care

	Cost per GP visit
	PSSRU

	Cost per nurse visit
	PSSRU

	Cost per optometrist visit
	PSSRU


Table 3, Response rates
	Collected Items
	Surgery arm
	Control arm

	
	No.

Total 
	No. Received complete information
	Response rate
	No.

Total 
	No. Received complete information
	Response rate

	Outcome measures
	Treatment score
	
	
	
	
	
	

	Patients’ out-of-pocket costs
	Participant Costs Questionnaire
	
	
	
	
	
	

	NHS resources use Recorded in CRF
	Surgery
	
	
	
	
	
	


*For both of the out of pocket costs and NHS resource use, we will record the response rate at the level of detail by question asked

Appendix 2 Tables for full trial
Table 1, Description of resource use

	Resource use
	Surgery arm
	Monitoring arm

	Intervention

	Numbers receiving general anaesthetic
	
	

	Numbers receiving local anaesthetic
	
	

	Number of day cases
	
	

	Number of inpatient cases
	
	

	Mean operation theatre time
	
	

	Mean recovery room time
	
	

	Number of NHS travel – hospital car
	
	

	Number of NHS travel – ambulance
	
	

	

	Follow-up resource use – Secondary care

	Number of further surgery
	
	

	Number of Botox injections
	
	

	Number of outpatient visits
	
	

	Number of inpatients nights
	
	

	NHS travel – hospital car 
	
	

	NHS travel – ambulance 
	
	

	

	Follow up resource use – Primary care

	Number of GP visits
	
	

	Number of Nurse visits
	
	

	Number of Optometrist visits
	
	


Table 2, Unit cost

	Resource use
	Surgery arm
	Monitoring arm

	Intervention

	Cost of consumables
	
	

	Cost of reusable
	
	

	Cost per general anaesthetic
	
	

	Cost per general anaesthetic
	
	

	Cost per minute theatre time
	
	

	Cost per minute of recovery room time
	
	

	Cost per minute Surgeon
	
	

	Cost per minute Anaesthetist
	
	

	Cost per minute Registrar Group 
	
	

	Cost per minute Other staff
	
	

	Cost per minute Associate specialist
	
	

	Cost per minute of theatre staff
	
	

	Cost per minute of recovery room staff
	
	

	Cost per day case
	
	

	Cost per inpatient stay per night
	
	

	NHS travel – hospital car per journey
	
	

	NHS travel – ambulance per journey
	
	

	

	Follow-up  – Secondary care

	Cost per further surgery
	
	

	Cost per Botox injection
	
	

	Cost per inpatient stay per night
	
	

	Cost per outpatient visit
	
	

	NHS travel – hospital car per journey
	
	

	NHS travel – ambulance per journey
	
	

	

	Follow-up  – Primary care

	Cost per GP visit
	
	

	Cost per nurse visit
	
	

	Cost per optometrist visit
	
	


Table 3, Average cost per patient 
	Resource use
	Surgery arm
	Monitoring arm

	Intervention

	Mean general anaesthetic cost
	
	

	Mean general anaesthetic cost
	
	

	Mean surgical equipment cost
	
	

	Mean theatre time cost
	
	

	Mean recovery room time cost
	
	

	Mean Surgeon
	
	

	Mean Anaesthetist cost
	
	

	Mean Registrar Group cost
	
	

	Mean Other staff cost
	
	

	Mean Associate specialist cost
	
	

	Mean theatre staff cost
	
	

	Mean recovery room staff cost
	
	

	Total index intervention costs
	
	

	

	Mean day case cost
	
	

	Mean inpatient stay cost
	
	

	Mean NHS travel – hospital car journey cost
	
	

	Mean NHS travel – ambulance journey cost
	
	

	Total index admission costs
	
	

	

	Total intervention and admission costs
	
	

	

	Follow-up  – Secondary care

	Mean cost of further surgery
	
	

	Mean cost of Botox injection
	
	

	Mean inpatient stay cost
	
	

	Mean outpatient visit cost
	
	

	Mean NHS travel – hospital car journey cost
	
	

	Mean NHS travel – ambulance journey cost
	
	

	Prescription cost
	
	

	Total mean secondary care costs
	
	

	

	Follow-up  – Primary care

	Mean cost of GP visit
	
	

	Mean cost of nurse visit
	
	

	Mean cost of optometrist visit
	
	

	Total mean primary care costs
	
	

	

	Mean Total Cost 
	
	


Table 4, Outcome measures

	Outcome measures
	Treatment
	Control
	Mean Difference

	
	Mean
	SD
	Median
	IQR
	Mean
	SD
	Median
	IQR
	

	Treatment score
	baseline
	
	
	
	
	
	
	
	
	

	
	6 months
	
	
	
	
	
	
	
	
	


Table 5, Incremental analysis

	Intervention
	Cost (£)
	Number of patients
	Incremental cost (£)
	Incremental number of cured patients
	Incremental cost-effective ratio (£ per cured patient)

	Active monitoring
	
	
	-
	-
	-

	Surgery
	
	
	
	
	


Table 6, Cost-consequences analysis (Balance sheet)
	Favours Treatment (surgery) 
	Favours control (active monitoring)

	
	

	
	

	
	


Children identified with suspected intermittent exotropia prior to screening appointment





Children with intermittent exotropia screened for eligibility  (n= 240)





Excluded  (n= 96)


Not meeting inclusion criteria (n= 10)


Refused to participate (n= 80)


Other reasons (n= 6)





Enrolment


n=144





Randomisation





Analyzed  (n= 60)


Excluded from analysis  (n=)


Give reasons





Lost to follow-up  (n= 12)


Give reasons


Discontinued intervention (n=)


Give reasons





Allocated to observation (n= 72)


Received allocated intervention (n=)


Did not receive allocated intervention (n=)


Give reasons





Analysis





Follow-Up





Allocation





Analyzed  (n= 60)


Excluded from analysis  (n=)


Give reasons





Lost to follow-up  (n= 12)


Give reasons


Discontinued intervention (n=)


Give reasons





Allocated to surgery (n= 72)


Received allocated intervention (n=)


Did not receive allocated intervention (n=)


Give reasons
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