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th
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3 
11

th
 November 
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Addition of surgical controls and 
assessment flexibility 
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th
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Addition of post-op visit and 
change of headache grading 
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th

 January 2016 V1.7 Substantial 
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6 2
nd
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SUMMARY & TRIAL SCHEMA 

EXECUTIVE SUMMARY 

Title 
A randomised controlled trial of bariatric surgery versus a community weight loss 
programme for the sustained treatment of Idiopathic Intracranial Hypertension: 
the IIH:WT Trial. 

Acronym 
IIH:WT 

Trial design and 
methods 

Randomised controlled parallel arm trial with patients randomised 1:1 to 
bariatric surgery or dietary weight loss programme. 

Total number of 
participants 
planned 

64 (plus 20 obese controls, 5+ MRI test run volunteers, and 15+ fat and skin 
sample controls). 

Trial duration per 
participant 

60 months with assessments at baseline, then at 3, 6, 12, 24 and 60 months. 

Accrual period 
45 months (randomised participants, 12 further months for all controls) 

Estimated total trial 
duration 

6 months for set up, 45 months for recruitment, 60 months for follow up, 6 
months for final analysis and write up of results: 117 months. 

Primary study 
objectives 

The trial will evaluate the effectiveness of two methods of weight loss in the 
treatment of IIH: bariatric surgery vs. dietetic intervention. The primary outcome 
will be change in intracranial pressure between baseline and 12 months. 

Main inclusion 
criteria 

 Female IIH patients aged between 18 and 55 years, diagnosed according 
to the modified Dandy criteria who have active disease (papilloedema in 
at least one eye, significantly raised ICP > 25cmCSF) of over 2 months 
duration and normal brain imaging (magnetic resonance imaging and 
venography as noted at diagnosis). 

 Body mass index (BMI) >35kg/m2. 

 Tried other appropriate non-surgical treatments to lose weight but have 
not been able to achieve or maintain adequate, clinically beneficial 
weight loss for at least 6 months. 

 Able to give informed consent. 

Main exclusion 
criteria 

 Age less than 18 or older than 55 years.  

 Pregnant.  

 Significant co-morbidity, Cushing’s syndrome, Addison’s disease or the 
use of oral or injected steroid therapy. 

 Undergone optic nerve sheath fenestration. 

 Definite indication for or contraindication against surgery or dieting. 

 Have a specific medical or psychiatric contraindication for surgery, 
including drug misuse, eating disorder or major depression (suicidal 
ideation, drug overdose or psychological admission in last 12 months).  

 Previous bariatric surgery. 

 Inability to give informed consent e.g. due to cognitive impairment. 
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LAY SUMMARY 

Idiopathic intracranial hypertension (IIH) is a condition with an unknown cause or causes. The condition 
is associated with raised pressure in the brain and can cause disabling daily headaches and visual loss, 
which can be permanent. The raised brain pressure squashes the nerves supplying the eye (also known 
as papilloedema) and this can affect vision.  
 
Over 90% of patients with IIH are overweight and weight loss is the most effective treatment. Other 
treatments for IIH have very little current evidence to support their use. This trial aims to compare two 
methods of weight loss, bariatric surgery and the most effective dietary weight loss programme 
commonly available, Weight Watchers, to see which offers the most effective long-term treatment for 
IIH. Bariatric surgery is recommended by the NICE clinical guidelines for patients with a Body Mass Index 
(BMI) of over 40 kg/m2, or over 35 kg/m2with a co-morbidity. Women suffering from IIH have a BMI on 
average around 38 kg/m2 and IIH is not recognised as a co-morbidity for bariatric surgery. 
 
This trial will recruit 64 women from UK NHS Trusts. They will be randomised and 32 participants will be 
allocated to the dietary weight loss arm, and enrolled in their local Weight Watchers group. 32 
participants will be allocated to the bariatric surgery arm, and referred to their local bariatric surgery 
pathway to receive gastric banding, gastric bypass, or sleeve gastrectomy according to patient and 
surgeon preference. Both groups of participants will be allocated to a treatment arm which is proven to 
bring about weight loss.  
 
A control group of at least 20 women with similar characteristics, but who do not have IIH will provide a 
pre-intervention comparison. A second group of control participants without IIH but undergoing 
bariatric surgery will donate fat and skin samples to optimise the laboratory experiments that will be 
carried out on samples taken from the bariatric surgery arm participants. At least 5 volunteers will also 
be recruited to undergo 2 MRI test scans to validate the MRI sequences being used in the trial. These 
groups will not participate any further in the trial. 
 
Participants with IIH entered into the randomised trial will then be followed up for five years, with the 
most important measurement being their brain pressure after one year of being in the trial. The main 
risk is to patients in the bariatric surgery arm: weight loss surgery, although safe, is a major operation, 
and careful follow up is required. Laparoscopic gastric banding has a mortality rate of less than 0.1%, 
and both laparoscopic gastric bypass and laparoscopic sleeve gastrectomy have a mortality rate of less 
than 0.2%. 
 
Participants will need to provide informed consent; those who are unable to do so will not be enrolled 
in the trial. 
 
Participants with IIH and the 20 obese controls will also be asked to give samples of urine, blood, and 
cerebrospinal fluid. Some participants, including the obese controls, will also be asked to participate in 
sub-studies to look at the relationship between IIH and other illnesses connected with obesity, from 
which they may suffer. These samples and sub-studies may provide valuable insight into the causes of 
IIH and future treatment options. 
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Trial Schema                                                          
Figure 1 – For trial participants with IIH 
NB: Typical surgery pathway as followed at Birmingham Heartlands Hospital (BHH) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

S 

If still interested and eligible, potential participants will be given time to ask further 
questions about the trial at this appointment. If they wish to take part written 
informed consent will be taken and the participant will undergo screening and a 
battery of tests and patient completed questionnaires. 
 
 

Not Eligible 
 

Nurse / research fellow discusses trial with potential participant. If they 
consent to pre-screening they will undergo fundus photography and 
evaluation of their papilloedema. If the papilloedema are graded severe 
enough they will be given a headache diary to complete. Potential 
participant will be scheduled for a screening visit. 

 

 

Eligible 

Potential participants identified in clinics and using hospital 
informatics. 
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 If participant is happy to continue then randomise and use screening values as the baseline 

Refer to Weight 
Watchers 

Refer to weight management clinic to check no major 
contraindication. Temporary contraindications resolved 

e.g. referral to psychologist (1 week) 

 

Meal replacement diet (2-4 weeks prior to surgery) 

Group education session (1 week); Outpatient 
appointment with bariatric surgeon 

Note time to surgery and exact pathway 
may vary from ~12 + weeks depending on 

tests and local variations 

Surgery (waiting list 8-10 weeks from MDT clinic, can 
be delayed by patient to 12 weeks) 

 

Dietician’s decision that patient ready for referral to 
Joint MDT (1 week+ dependent on any referral from 

Weight management clinic) 

 

 Participant returns for repeat of baseline assessment at 12 months (primary endpoint) 

Post-surgery visit at randomising centre (approx. 4 weeks) 
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1. BACKGROUND  

1.1. Idiopathic Intracranial Hypertension (IIH) 
IIH, also known as benign intracranial hypertension or pseudotumour cerebri, is a condition of unknown 
aetiology characterised by elevated intracranial pressure (ICP) and papilloedema. IIH is a condition found 
primarily in obese women (90%), causing disabling daily headaches and visual loss, which is severe and 
permanent in up to 25% of cases [1]. Effective treatments are lacking and range from unproven medical 
therapy to surgical procedures which offer symptomatic relief and prevent blindness. Amongst the obese 
female population, the incidence of IIH is 20 per 100,000. Worldwide, the number of obese individuals has 
doubled since 1980 with 22.7% of the UK population being characterised as obese (body mass index (BMI) 
>30kg/m2) [2] and in line with the global epidemic of obesity, the prevalence of IIH is expected to rise and 
consequently contribute significant morbidity to the young female obese population.  

 
1.2. Current therapy for IIH 

The 2005 Cochrane review concluded that there was insufficient evidence to determine which treatments 
were potentially beneficial and which were harmful in IIH [3]; hence there are no specific guidelines 
regarding the treatment of IIH.  
 
Medical therapy, typically carbonic anhydrase inhibitors, has been used with the aim of lowering ICP, 
although evidence of efficacy is lacking. Our pilot study of 50 patients comparing the carbonic anhydrase 
inhibitor acetazolamide to control showed improvement in both arms, however this trial was not powered 
to determine a difference between the two treatment arms [4]. Topiramate, a carbonic anhydrase inhibitor 
with weight loss properties, has been evaluated in IIH and was found to induce weight loss, but this trial is 
difficult to interpret since no therapeutic benefit on IIH was noted above the control cohort treated with 
acetazolamide (visual field grades improved from baseline in both groups, but there was no statistically 
significant difference between groups) [5]. 
 
In cases of deteriorating vision, surgical techniques such as cerebrospinal fluid (CSF) diversion (shunting) or 
optic nerve sheath fenestration can be used to prevent blindness. The incidence of CSF shunting 
procedures to lower ICP is rising rapidly in the USA in line with the growing obesity figures [6]. Shunting 
itself is a far from satisfactory treatment of IIH. Our audit at University Hospitals Birmingham NHS 
Foundation Trust recorded 127 shunt insertions for patients with IIH between 1998 and 2008 resulting in 
short-term significant visual improvement [7]. However, 79% of patients continued to suffer with 
headaches at 2 years, with 28% having iatrogenic low pressure headaches. Shunt revision occurred in 51%, 
with 30% requiring multiple revisions. Our data and that of others confirm the significant morbidity and low 
mortality from CSF shunting [8]. Patients waiting for a shunt and suffering disabling headaches with very 
high pressures can also be offered repeated lumbar punctures (LP) to lower ICP and thereby offer 
symptomatic relief. 
 

1.3. Weight loss 
Weight loss has been suggested as a treatment strategy in IIH, but the only prospective evidence of efficacy 
came from an uncontrolled study of 9 patients on a low calorie rice diet, who were subjectively observed to 
improve [9]. We have published a seminal prospective study of 25 participants which demonstrated that 
use of a very low calorie diet leading to weight loss and significantly reduced BMI (loss of 15.3% ± 7.0% of 
body weight) significantly lowered ICP (-8.0 ± 4.2 cmCSF, p<0.001) and significantly improved papilloedema, 
vision and headache symptoms [10]. 
 
There are no published systematic reviews or meta-analyses of weight modification or bariatric surgery in 
IIH, although an ever increasing number of case series and case reports (62 documented cases reviewed as 
of 2011) describe the beneficial effects of bariatric surgery in IIH [11]. 
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1.4. Bariatric surgery for IIH 
Bariatric surgery has many advantages as a potential treatment for IIH:  
 
1) Weight loss is greater than that observed with other weight reducing approaches [12]. Patients 

typically lose 30% of body weight by one year [13];  
2) Weight loss is sustained [12];  
3) Other obesity related co-morbidities such as diabetes are improved [14-16];  
4) Life expectancy is significantly increased, particularly in young patients as they have the lowest surgical 

risk and longest life expectancy to benefit from the resulting weight loss [17];  
5) There are a number of bariatric surgical procedures which can either reduce the gastric capacity (e.g. 

gastric banding [LAGB]) or reduce intestinal absorption as well as reducing gastric capacity (e.g. Roux-
en-Y gastric bypass [RYGBP]) enabling the surgery to be tailored to the individual patient’s needs;  

6) Bariatric surgery is a cost-effective intervention compared to non-surgical interventions to manage 
obesity, even in those with mild obesity (BMI >30 kg/m2) [18]; 

7) Bariatric surgery appears to have low associated morbidity and mortality: Hutter et al show 30 day 
mortality rates of 0.05% for LAGB, 0.11% for the newer laparoscopic sleeve gastrectomy (LSG) 
procedure, and 0.14% for RYGB [19]. RYGBP and LSG carry the highest risks, but patients undergoing 
these procedures typically have the highest preoperative morbidity and BMI [19, 20]. 

The National Institute for Health and Care Excellence (NICE) recommends bariatric surgery for the 
treatment of morbid obesity (BMI at least 40 kg/m2) or in people with a BMI of over 35 kg/m2 in 
conjunction with other significant disease that may be improved if they lose weight [21].  
 

1.5. The choice of questions to be asked 
Weight loss, achieved through intensive dieting, is an effective therapeutic strategy in IIH. However long-
term maintenance of weight loss is notoriously poor, which leads to the recurrence of symptoms: patients 
in the IIH weight loss study were noted to regain weight and consequently their symptoms and signs of IIH 
returned, a documented phenomenon in the condition [22]. Despite the relapse in IIH following weight 
gain, our study provides evidence of the efficacy of therapeutic weight loss. Consequently, sustainable 
approaches to weight loss in IIH are likely to offer patients an effective, potentially curative treatment.  

 
1.5.1 Rationale 

Long-term maintenance of weight loss is difficult irrespective of the dietary regime followed [23]. Obesity 
pharmacological therapies including orlistat and high dose liraglutide reduce weight by an average of 
2.89kg and 7.6kg respectively [24, 25]. These data suggest that these drugs are unlikely to achieve 
sufficient weight loss to significantly modify IIH. 
 
Bariatric surgery has been shown to be a sustainable approach to weight loss [26, 27], and so may offer 
long-term treatment of IIH. However, very little research and no randomised controlled trials have 
addressed this question. 
 
Bariatric surgery is an invasive approach to weight reduction and a significant move away from current 
treatment for IIH. To impact current clinical practice, we feel that bariatric surgery would need to be 
compared to the best alternative weight loss regime (rather than just current practice). The comparator 
arm of the study will therefore be a dietary weight loss programme using the internationally recognised 
Weight Watchers diet. 
  
Weight Watchers is a commercial dietary weight loss programme. This well recognised brand has a large 
geographical spread and over two million members in the UK. The programme contains both dietary and 
lifestyle modification advice, and each meeting is conducted according to the usual Weight Watchers 
guidelines led by a group leader trained by Weight Watchers. Weight Watchers represents the most 
effective widely available dietary regime, achieving superior weight loss, attendance and cost effectiveness 
compared to other commercially available or primary care led weight reduction programmes [28]. 
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Participants in the IIH:WT trial will therefore be randomised between referral to their local bariatric 
surgery pathway or a dietary weight loss programme, which will be their local Weight Watchers group for 
12 months. 
 

1.5.2 Risks and benefits 
Participants randomised to the bariatric surgery arm will be referred to the bariatric surgery pathway and, 
if judged suitable according to the bariatric surgery clinic’s screening processes, will undergo LAGB, RYGBP, 
or LSG. The decision of which surgery to undergo will be made between the surgeon and the participant 
based upon the participant’s health circumstances and preference. 
 
As shown above in 1.4, bariatric surgery is a safe procedure. RYGBP and LSG have a higher mortality rate 
than LAGB, but are often performed in a higher risk population. Bariatric surgery is particularly safe in our 
patient population who will typically be young and not morbidly obese (with a mean BMI of 38 g/m2 [10]), 
and typically without other co-morbidities of obesity – so their surgical risk is much lower than a patient 
with morbid obesity (BMI 40-60 kg/m2) and obesity co-morbidities such as heart disease. 
 
Hutter et al. give a mean reduction in BMI of 7.05 m/kg2 for LAGB, 11.87 for LSG and 15.34 for RYGBP [19]. 
These results are more than adequate for achieving the 15.3% ± 7.0% reduction in body weight shown to 
significantly reduce ICP (-8.0 ± 4.2 cmCSF, p<0.001), papilloedema and symptoms in patients with IIH [10].  
 
Participants randomised to the dietary weight loss programme arm of Weight Watchers will benefit from a 
programme which has the highest success rate of commercially available dietary weight loss programmes 
[28] and will gain an understanding of nutrition and portion sizes in an environment that offers the support 
and motivation necessary to lose weight. There are no known risks to taking part in the Weight Watchers 
programme [28-31]. 
 
The benefits of both trial arms in our patient population will also be increased as they are relatively young 
and will have more years to enjoy the advantages of weight loss in terms of overall improved health and 
reduction in co-morbidities. 
 
The main risk to participants in this trial is in the surgical procedure as described above. The assessment 
and management of risk is detailed in the separate IIH:WT Risk Assessment document. An ongoing 
evaluation of risk will continue throughout the trial. 

 
1.6. Objective 

We wish to assess if weight loss through bariatric surgery and / or dietary weight loss programme is an 
effective sustainable treatment for IIH, with sustained reduction of ICP, visual symptoms and headaches.  
 

1.7. Exploratory objectives 
As part of the trial, there are also a number of exploratory objectives which will be assessed through 
various optional sub-studies. These will not be carried out at all sites: 
 

 Sleep apnoea observational cohort sub-study 

 Metabolic syndrome sub-study 

 Magnetic resonance imaging in IIH sub-study 

 Cognitive function sub-study 

 Matched obese control group  

 Obese sample control group 

 MRI test run sub-study 

See sections 11 and 12 for further information on the sub-studies. 
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2. TRIAL DESIGN 

2.1. Design 
We will conduct a randomised controlled parallel arm trial where participants will be randomised in a 1:1 
ratio to an NHS bariatric surgery pathway or to a community based Weight Watchers dietary weight loss 
programme. Sixty-four participants (32 to each arm) will be randomised. 
 
The trial will necessarily be open label due to the nature of the intervention though assessors of visual 
outcomes will be masked to randomised treatment allocation. It will not be practical to blind the nurse or 
clinician undertaking the medical and visual function assessments. The primary outcome, ICP, is an 
objective measure. 
 

2.2. Primary Aims 
The trial will evaluate the effectiveness of two methods of weight loss for the treatment of IIH: bariatric 
surgery versus a dietary weight loss programme. It will: 
 

 Evaluate if weight loss achieved through bariatric surgery reduces ICP and consequently treats 

patients with IIH. 

 Evaluate if bariatric surgery is more effective than a dietary weight loss programme in reducing ICP 

and consequently treating patients with IIH. 

 Evaluate the long-term effectiveness of bariatric surgery versus a dietary weight loss programme in 

reducing ICP and consequently treating patients with IIH. 

2.3. Secondary Aims 
The trial will evaluate the clinical effectiveness, cost-effectiveness and participant-centred clinical outcome 
measures (e.g. quality of life) of bariatric surgery versus a dietary weight loss programme. 
 

2.4. Setting 
Suitable patients will be identified at Neurology and Neuro-ophthalmology clinics in UK NHS Trusts as well 
as at Participant Identification Centres (PIC sites) as described in 4.2 below. Participants randomised to the 
bariatric surgery arm will be referred to the local bariatric surgery pathway; participants randomised to the 
dietary weight loss arm will be enrolled in their local Weight Watchers group. 

 
2.5. Target population 

Women with BMI>35kg/m2, with active IIH (papilloedema [Frisén grade ≥ 1 in at least one eye] and ICP >25 
cmCSF) of over 2 months’ duration who have tried other appropriate non-surgical treatments to lose 
weight, but have not been able to maintain weight loss. 
 

2.6. Treatment arms 
Intervention arm 

 Participants randomised to the bariatric surgery arm of the trial will be referred to the local NHS 

bariatric surgery pathway.  

Active control arm 

 Participants randomised to the dietary weight loss arm will be given vouchers that exempt them 

from paying for consecutive and specified weeks of their local Weight Watchers. Attendance at the 

groups will be monitored through participant self-reporting. 

2.7. Primary Outcome Measure 
 ICP (as measured in cmCSF by LP) at 12 months 
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2.8. Secondary Outcome Measures 
 ICP at 24 and 60 months 

 Reported IIH symptoms (presence or absence of tinnitus, visual loss, diplopia, visual obscurations 

and headache) at 12 months (and at 24 and 60 months) 

 Visual function in both eyes (measured by LogMAR chart to assess visual acuity, automated 

perimetry (Humphrey 24-2 central threshold) to measure the visual field mean deviation, a MARS 

chart to evaluate contrast sensitivity, and Ishihara charts to measure colour vision) at 12 months 

(and at 24 and 60 months) 

 Papilloedema in both eyes at 12 months (measured by masked assessment of fundus photography 

and by Optical Coherence Tomography scans (OCT)) (and at 24 and 60 months) 

 Headache associated disability using the headache impact test-6 score (HIT 6) and headache diary 

at 12 months (and at 24 and 60 months) 

 Anthropometric measures (e.g. waist, hip, fat mass, blood pressure) at 12 months (and at 24 and 60 

months) 

 Quality of life (participant reported using the EQ-5D-5L, ICECAP-A questionnaire , SF-36 Version 1 

questionnaire, Hospital Anxiety and Depression scale (HAD score) and Allodynia Symptom 

Checklist-12) at 12 months (and at 24 and 60 months) 

 Difference in number of referrals to CSF shunting procedures and optic nerve sheath fenestration 

between treatment arms at 12 months (and at 24 and 60 months) 

 Health economics including cost-effectiveness at 12, 24 and 60 months. 

 

3. ELIGIBILITY 

Inclusion criteria  
1. Female IIH patients aged between 18 and 55 years, diagnosed according to the updated modified 

Friedman Jacobsen criteria [32] who have active disease (papilloedema [Frisén grade ≥ 1 in at least one 
eye], significantly raised ICP >25cmCSF) of over 2 months’* duration and no evidence of venous sinus 
thrombosis (magnetic resonance or CT imaging and venography as noted at diagnosis). 

2. BMI >35kg/m2. 
3. Tried other appropriate non-surgical treatments to lose weight but have not been able to achieve or 

maintain adequate, clinically beneficial weight loss for at least 6 months. 
4. Able to give informed consent. 
 

Exclusion criteria  
1. Age less than 18 or older than 55 years.  
2. Pregnant†.  
3. Significant co-morbidity, Cushing’s syndrome, Addison’s disease or the use of oral or injected steroid 

therapy. 
4. Undergone optic nerve sheath fenestration.  
5. Definite indication for or contraindication against surgery or dieting. 
6. Have a specific medical or psychiatric contraindication for surgery, including drug misuse, eating 

disorder or major depression (suicidal ideation, drug overdose or psychological admission in last 12 
months). 

7. Previous bariatric surgery. 
8. Inability to give informed consent e.g. due to cognitive impairment. 

                                            
*
 A month is defined as 4 weeks. 

†
 It is recommended by the bariatric surgery team overseeing the bariatric surgery pathway at BHH that patients do 

not become pregnant within a year of surgery. 
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4. CONSENT AND RANDOMISATION 

4.1. Informed consent process 
The conduct of the trial will be in accordance with the principles of Good Clinical Practice (GCP) as captured 
in the UK Research Governance Framework (2005 2nd Edition; as amended). The participant's written 
informed consent to participate in the trial must be obtained before any procedures relating to the trial 
(including screening) are undertaken and after a full explanation has been given of the trial, the treatment 
options and the manner of treatment allocation. 
  
Participant information sheets (PIS) and consent forms will be provided so that potential participants can 
find out more about the trial before deciding whether or not to participate.  
 

4.2. Identifying potential participants 
Research staff will identify potential participants in clinic or using informatics. Clinic lists will also be 
screened before clinics for basic eligibility criteria. These patients will then be approached during their clinic 
appointment to establish any interest in taking part in the IIH:WT trial. In some cases, potential participants 
may be posted an appropriately approved invitation letter and PIS (including summary sheet), and will then 
be followed up by telephone by the research team. 
 
Additionally, potential participants will be identified and referred to trial sites from PIC sites. In these cases 
the patient details will be sent to the research team at the trial site who will then contact the potential 
participant. Participants will not be consented at PIC sites. 
 
A hospital poster will be used in appropriate clinics e.g. Neuro-ophthalmology and Neurology. Hospital 
newsletters and social media may also be used for advertising purposes. Finally, the trial will be advertised 
on websites such as the IIH UK charity website with a printable consent form allowing the trial site research 
teams to contact potential participants’ doctors for a referral and transfer of patient notes and details. 
 

4.3. Pre-screening 
Eligibility should be assessed and documented by a clinician or research nurse and then the process of 
obtaining written informed consent for pre-screening may be delegated as appropriate (to a suitably 
trained member of the local research team). This must be clearly documented on the IIH:WT Delegation 
and Signature Log in the site file. 
 
Potential participants will be offered details of the trial and provided with a short written PIS explaining the 
pre-screening process (i.e. the current Research Ethics Committee [REC] approved version which should be 
on appropriately headed paper). 
 
If they are interested, they will be asked to consent to a pre-screening process that will involve having their 
papilloedema graded. The treating neuro-ophthalmologist will grade the papilloedema clinically using 
Frisén grading (Appendix A). The papilloedema will be further recorded using fundus photography, which 
will be carried out at the pre-screening stage where practical (or at baseline if not practical at pre-
screening) and then at the 12, 24 and 60 month visits (see 6.1.1 below). If the papilloedema according to 
the Frisén grading is ≥ 1 in at least one eye the potential participant will be eligible, and they will be given a 
provisional clinic appointment (baseline/screening visit) in at least a week’s time (at least 7 days and no 
more than 30 days).  
 
They will then be asked to complete a week long headache diary (which will be used as baseline 
information if they subsequently consent to join the trial) – this should be completed in the week before 
their clinic appointment. 
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It is felt that asking the potential participants to complete this headache data before consenting to join the 
full trial is appropriate as it spares the participant from further hospital visits and will be explained in the 
pre-screening PIS and included in the pre-screening consent. 
 
It will be explained that there will be a clinic appointment (baseline/screening visit) which will include 
further screening and tests for taking part in the trial, and that if they are eligible and still want to take part 
they will be asked to provide informed consent to be entered into the full trial and then randomised to one 
of the treatment arms. It will also be explained that potential participants should not eat after midnight as 
fasting blood samples will be required. 
 
Potential participants will have time between this pre-screening visit and the following screening/baseline 
visit (at least a week) to consider the trial and decide whether or not they wish to take part, and to discuss 
the trial with their family and friends if they would like to do so. If the potential participant has any 
questions or queries about the trial during this time they will have the opportunity to discuss the trial with 
the research staff, whose contact details will be provided on the PIS. It will be explained that if the potential 
participant takes part in the pre-screening tests but later decides not to take part in the full trial this will 
not affect their continuing medical care. 
 

4.4. Screening/baseline Visit 
The screening/baseline visit (and subsequent 12, 24 and 60 month visits) will be held on a single day or split 
across more than one day dependent on participant preference and hospital logistics. At this clinic 
appointment, potential participants will be given plenty of time to discuss the trial further and to have any 
questions that they may have about the trial answered. The complex nature of the trial, the possibility of 
undergoing a surgical procedure, and the need to attend hospital for follow up appointments on 5 
occasions after the baseline visit will be carefully explained. The Investigator or designee will explain that 
trial entry is entirely voluntary. It will also be explained that the participant can withdraw at any time 
during the trial, without having to give a reason and that their decision will not affect the standard of care 
they receive. 
 
At the end of the screening/baseline visit and before randomisation, confirmation of participant eligibility 
will be made by a medically qualified doctor. 
 

4.5. Written informed consent 
If the potential participant is still willing to participate in the trial then the informed consent process will be 
conducted by the Investigator or a delegated clinician for entry into the full trial. This will be obtained 
before any further procedures or collection of data are undertaken once the potential participant is happy 
that all their questions have been addressed. It will include consent for all the testing that will be 
completed for screening and during the trial. The PIS will outline that if any of the test results on the 
screening day do not fulfil the inclusion and exclusion criteria, then individuals will be withdrawn from 
further screening investigations and from progressing into the trial. However, data and samples from the 
screening visit will be kept and may be used in sub-studies. Consent will also be taken to inform their GP by 
letter of their participation in the trial. If written informed consent is given, then the baseline/screening 
visit will follow the process for assessments as outlined in section 6.2 below. 
 
If the potential participant is eligible after completing screening/baseline testing, then the participant will 
be randomised and the recorded data (as well as the headache diary completed in pre-screening) used as 
baseline values.  
 
Any visual assessments which should be carried out at baseline will not be repeated at this visit if, as a 
routine part of clinical care, they have been carried out in the last 30 days. These previous test results will 
be used to spare the participant the trouble of undergoing these lengthy tests (45 minutes for the 
Humphrey Visual Field test) again; this will be acceptable as the visual field, for example, does not vary 
rapidly with time. 
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At each visit the participant’s willingness to continue in the trial will be ascertained and documented in the 
medical notes. Throughout the trial the participant will have the opportunity to ask questions about the 
trial. Any new information that may be relevant to the participant’s continued participation will be 
provided. Where new information becomes available which may affect the participants’ decision to 
continue, participants will be given time to consider and if happy to continue will be re-consented. Re-
consent will be documented in the medical notes. The participant’s right to withdraw from the trial will 
remain.   

 
4.6. Randomisation 

Randomisation notepads will be provided to researchers and will be used to collate the necessary 
information prior to randomisation. Participants are entered and randomised into the trial by a telephone 
call (0800 953 0274) to the toll-free randomisation service at the University of Birmingham Clinical Trials 
Unit (BCTU). This secure central randomisation service is available Monday-Friday, 09:00-17:00 UK time, 
except for bank holidays and University of Birmingham closed days, and will ensure concealment of 
treatment allocation. The person randomising will need to provide answers to all of the questions on the 
randomisation notepad before a treatment allocation is given. Participants will be randomised in a 1:1 ratio 
between the two arms of the trial: dietary weight loss programme or bariatric surgery. 
 
Randomisation will be provided by a computer generated allocation list at the BCTU.  The randomisation 
will be stratified according to whether or not the participant is taking acetazolamide at entry. 
 
After randomisation a confirmation of treatment allocation and trial number will be sent by BCTU to the 
research team. 
 
Investigators will keep their own study file log which links patients with their trial number in the IIH:WT 
Participant Recruitment and Identification Log. The Investigator must maintain this document, which is not 
for submission to the Trials Office. The Investigator will also keep and maintain the IIH:WT Screening Log 
which will be kept in the Investigator Site File, and should be available to be sent to the Trials Office upon 
request. The IIH:WT Participant Recruitment and Identification Log and IIH:WT Participant Screening Log 
should be held in strict confidence. 
 

4.7. Informing the participant’s GP 
The participant's GP will be notified, with the participant’s consent; a specimen “Letter to GP” is supplied. 

 
4.8. Ineligible patients 

Reasons for non-participation will be recorded if the information is volunteered at any stage of the pre-
screening, screening, or informed consent process. 

 
 

5. TREATMENT ALLOCATIONS 

5.1. Trial intervention: bariatric surgery 
Participants randomised to the bariatric surgery arm of the trial will be referred to an NHS surgical 
pathway. As an illustration of a typical pathway, the pathway followed at BHH is given below: 
 
Initially they will be seen in the weight management clinic for medical and psychological assessment for 
bariatric surgery. This assessment period will last as long as the weight management team find appropriate. 
Once the weight management team are satisfied that the participant is suitable, they will be discussed in 
the joint multidisciplinary team meeting prior to attending a group session for education regarding bariatric 
surgery. The participant will then have an outpatient appointment with the Consultant Bariatric Surgeon 
and be given a date for surgery. They will be given up to 12 weeks for further consideration of the 
procedure if they require it. Immediately prior to the operation, participants will undergo a 2-4 week 
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conditioning meal replacement diet (to shrink the liver, thereby increasing the safety of the laparoscopic 
procedure). This meal replacement diet will not be provided as part of the trial: it is a normal part of the 
surgical pathway, replacing participants’ normal food during the diet, and a particular choice is difficult to 
enforce or supply due to patient preference and dietary requirements. Participants will choose and 
instigate this diet after consultation with the bariatric team. Post-surgery, participants will undergo (8, in 
the case of LAGB) follow up visits over 2 years as part of the standard surgical follow up. They will then 
remain indefinitely in touch with the bariatric unit should they need future advice or follow-up. It is 
envisioned that the standard patient pathway will take approximately 4 months from randomisation to 
surgery, but in exceptional cases at the decision of the bariatric team this may be longer. 
 
In the rare cases where the laparoscopic procedure has to be converted to open surgery the participant will 
still be included in the trial and followed up normally. 
 
In all cases, the choice of operation will be decided between participant and surgeon, and standard NHS 
follow up as required will be included in the treatment. 
 

5.2. Trial intervention: dietary weight loss programme 
Participants randomised to the dietary weight loss programme arm will be given vouchers that exempt 
them from paying for 12 months of their local Weight Watchers meetings. Vouchers will be given in batches 
every 3 months. These will allow access to 12 sessions in the weekly meetings and to Weight Watchers 
online and mobile tools. 

 
5.3. Compliance monitoring 

Data on compliance in the bariatric surgery arm will be collected directly from the bariatric surgery team 
overseeing the surgery pathway. Compliance in this arm will be considered as undergoing the bariatric 
surgery. Reasons for non-compliance will be recorded. 
 
Data on attendance to Weight Watchers for participants in the dietary weight loss programme arm will be 
self-reported. 
 

5.4. Concomitant therapy 
Participants may be taking acetazolamide therapy at entry into the trial. This should not affect trial 
outcome as randomisation to the two trial arms will be stratified by whether acetazolamide is being taken 
at entry or not. Other drugs used to treat IIH may also be taken by participants (e.g. analgesia, headache 
prophylaxis). 

 
Apart from the trial treatments allocated at randomisation, all other aspects of patient management are 
entirely at the discretion of the local doctors. 

 
5.5. Excluded medications or interactions 

Significant co-morbidity, Cushing’s syndrome, Addison’s disease or the use of oral or injected steroid 
therapy (not contraception or topical or inhaled steroids) will exclude potential participants from the trial. 
Patients who have undergone optic nerve sheath fenestration will also be excluded from the trial as 
distortion of the optic nerve would prevent accurate assessment of their disease state. 
 
Pregnancy will necessarily exclude potential participants as this is a contraindication for weight loss surgery. 
Potential participants will undergo a pregnancy test at screening; participants in the surgery pathway will 
also be tested for pregnancy before the procedure as a matter of routine care.  
 
As weight loss is contraindicated during pregnancy and the outcome measures are linked to weight loss, 
pregnancy during the trial will distort data; thus any participants becoming pregnant during the trial will be 
excluded from further interventions but followed up as usual where possible. Trial assessments will be 
carried out at the earliest possible date post-partum for participants who become pregnant during the trial.  
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5.6. Withdrawal of treatment or protocol violation 

If a participant does not receive their treatment or in any other way does not follow the trial protocol they 
will still be followed up and analysed on an intention to treat basis unless they choose to withdraw from 
the trial.  Such protocol deviations and reasons for withdrawal will be recorded. 
 
If participants randomised to the dietary weight loss arm fail to attend all of their Weight Watchers sessions 
this will not be considered a protocol violation, although attendance will be recorded (participant-reported) 
and described. As in other trials involving such an intervention, it is not expected that participants will 
attend every session; some may have less than 50% attendance (30% of participants attended less than 
50% of sessions over 12 weeks in one trial [28] and we would expect a lower attendance rate over 12 
months). 
 
 

6. FOLLOW-UP AND ASSESSMENTS 

6.1. Format of assessment visits 
Participants will undergo a screening/baseline assessment (0 months). Participants will then be evaluated 
at 3, 6, 12, 24 and 60 months. Participants randomised to surgery will also be evaluated at approximately 1 
month post-surgery. 

 
6.2. Screening/baseline visit 

The combined screening/baseline visit will be carried out according to the process shown in Figure 2 
overleaf. If it is necessary (i.e. due to availability of required hospital staff or facilities or to make a shorter 
appointment to fit participant preferences or requirements), then the baseline visit may be split, and some 
assessments may be arranged for up to 30 days before randomisation provided that the full written 
informed consent process is complete before any assessments which are not part of routine clinical care 
are carried out.  
 
To ensure the participant is eligible, the pregnancy test and LP (and related meal stimulation and post meal 
blood samples) must be done on the day of randomisation if the screening/baseline visit is split. 
 

 Visual measurements: Measurements to be undertaken are the LogMAR (log of the minimum 
angle of resolution) chart to assess visual acuity, automated perimetry to measure the visual field 
mean deviation, an evaluation of contrast sensitivity using a MARS chart, and an Ishihara book to 
assess colour vision. The pupils will be dilated using 1% tropicamide (as is routinely done at clinic 
visits) and papilloedema will then be measured using spectral OCT.  
 
Papilloedema will be further graded centrally following fundus photographs. These will be 
compared after all participants have reached the primary endpoint by two neuro-ophthalmologists 
blinded to trial treatment arm. The assessors will score the paired papilloedema images as 
better/same/worse as per the methodology described in a previous study [33]. They will also assign 
a Frisén score to the images. 
 
If any of the visual assessments which are part of routine clinical care have been carried out within 
the last 30 days at the participant’s outpatient clinic appointment they will not be repeated and the 
last recorded values will be used as baseline data. The fundus photography will, for the baseline 
assessments, be done at the pre-screening stage where practical to lessen the burden on 
participants on the main assessment day. 
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Figure 2: Baseline visit  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 Pregnancy Test: A urine pregnancy test will be done at the screening/baseline visit. 
 

 Clinical Data: This visit will include recording of demographic data, and current medication 
(acetazolimide, topiramate, hormonal contraception, diuretics, anti-hypertensives and headache 
preventatives). 

 

 Clinical Measurements: Blood pressure, waist and hip measures and ratio, height and weight 
(footwear removed) and body composition using Tanita scales. 
• Height will be measured to the nearest 0.1 cm with a rigid stadiometer  

• Body weight will be measured in light indoor clothing to the nearest 0.1 kg  

• Waist circumference will be recorded whilst the participant is supine to the nearest 0.1 cm at 

the mid-point between the lower costal margin and the level of the anterior superior iliac crest 

• Hip circumference will be recorded to the nearest 0.1cm, from the widest point of the hips and 

the maximum protrusion of the gluteal muscles.  

• Brachial blood pressure will be measured as recommended by the British Hypertension Society 

(http://www.bhsoc.org/how_to_measure_blood_pressure.stm) three times in the sitting 

position using standardised blood pressure monitors. The average of the second and third 

blood pressure readings will be recorded. 

• The STOP-Bang screening tool [34, 35] will also be used to assess risk of sleep apnoea. 

 

 Written informed consent given at screening/baseline visit  

Visual tests – 2-3 hours 

 

Patient completed questionnaires and meal stimulation –  2 hours 

 Home  

Pregnancy test (urine dipstick), medical history taken – 1 hour 
 
 
 

Participant randomised and referred to treatment arm – 5 minutes 
 

 

LP – 1 hour 
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 IIH Symptoms: The presence or absence of symptoms attributed to IIH (and not from pre-existing 
conditions) will be formally recorded (pulsatile tinnitus, visual loss, diplopia (excluding that 
occurring from a longstanding squint), visual obscurations, and headache).  

 

 Headache: Participants will complete a daily headache diary in the week before the 
baseline/screening visit (or retrospectively if not possible), which will record severity, duration and 
use of analgesia. Headache phenotype (according to criteria from the International Headache 
Society) will be assessed. Headache associated disability will be evaluated using the Headache 
Impact Test-6 score (HIT-6). Change in the headache severity following LP will also be evaluated 
using a pain scale (0-10). The participant will be asked to rate their headache severity immediately 
before the LP, and for the week following the LP (Post-LP Headache diary). 
 

 Venesection: The participant will undergo fasted blood sampling for analysis as described in section 
6.3 below. After the fasted blood samples they will take two standard fortisips (240mls) as a meal 
stimulation. An LP will be performed at least 30 minutes after the meal stimulation and a timed 
series of blood samples will be collected at 15, 30, 60, 90 and 120 minutes following the fortisips. 
 

 Lumbar Puncture (LP): To avoid the LP affecting the visual measures it will be performed after the 
visual tests have been completed. ICP will be recorded in cmCSF. Image guidance may be used if 
necessary. Only participants with an LP pressure greater than 25cmCSF will be recruited. Both 
opening and closing ICP will be recorded. 8mls of CSF will be collected and stored for future 
biomarker analysis. 
 

 Patient rated outcome measures will be completed whilst the participant is resting after the LP; 
this will reduce the time the participant is required in clinic (see section 6.8 below). 

 
If the participant is eligible for the trial following screening and is recruited and randomised into the trial, 
the data collected at the pre-screening and screening visits will be used for the baseline data. 

 
6.3. Follow up visits 

The 3 and 6 month follow up assessments will monitor clinical measurements as in 6.2 above (see Table 1). 
 
The 12, 24 and 60 month visits will follow a similar process to the baseline visit (see Figure 3 and Table 1), 
except that the pregnancy test will not be repeated. Visits will take place within a window of 1 month of 
the time point where possible. 
 

6.4. Post-surgery visits 
Those participants randomised to surgery will be invited to attend an assessment after their operation (visit 
window of 1-2 weeks post-op where possible). This is to measure gut neuropeptides (GLP-1) and 
investigate their role in the disease. At this visit the meal stimulation will be repeated with accompanying 
LP and pre- and 15, 30, 60, 90 and 120 minutes post-meal stimulation blood sampling. The Post-LP 
Headache diary will also be completed.  
 

6.5. Withdrawal 
Informed consent is defined as the process of learning the key facts about a clinical trial before deciding 
whether or not to participate. It is a continuous and dynamic process and participants should be asked 
about their ongoing willingness to continue participation. 
 
Participants should be aware at the beginning that they can freely withdraw (discontinue participation) 
from the trial (or part of) at any time.   
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Types of withdrawal as defined are: 
• The participant would like to withdraw from trial treatment, but is willing to be followed up in 
accordance with the schedule of assessments (i.e. the participant has agreed that data can be collected and 
used in the trial analysis). 
• The participant would like to withdraw from trial treatment and does not wish to attend trial visits 
in accordance with the schedule of assessments but is willing to be followed up at standard clinic visits (i.e. 
the participant has agreed that data can be collected at standard clinic visits and used in the trial analysis, 
including data collected as part of long-term outcomes). 
• The participant would like to withdraw from trial treatment and is not willing to be followed up in 
any way for the purposes of the trial and for no further data to be collected (i.e. only data collected prior to 
the withdrawal can be used in the trial analysis). 
 
or 
 
• The participant wishes to withdraw completely (i.e. from trial treatment and all follow up) and is 
not willing to have any of their data, including that already collected, to be used in any future trial analysis. 
 
The details of withdrawal (date, reason where given and type of withdrawal) should be clearly documented 
in the source data.  
 

6.6. Timing of assessments 
Table 1 overleaf summarises the outcome measures and assessments over the course of the trial. 
 

6.7. Participant completed questionnaires 
Participant completed questionnaires (EQ-5D-5L, SF-36 Version 1, ICECAP, Hospital Anxiety and Depression 
(HADS) score, Resource usage, Headache Impact Test-6, and Allodynia Symptom Checklist-12) will be 
completed by participants during their clinic visits at baseline and again at 12, 24 and 60 months. The 
Epworth Sleepiness Scale and Berlin Questionnaire will also be completed at baseline and 12 months to 
assess risk of sleep apnoea. A 7 day headache diary will be given to participants to complete at home at 
least a week before their scheduled clinic appointments.  
 

6.8. Assessment methods 
The CRFs will comprise the following forms: 
 

 Visual Assessment Form: to be completed by the clinicians who will be carrying out the relevant 
standard clinical practice assessments or from their patient notes; 

 

 Clinician Form; Research Nurse Form: to be completed by the named individuals on the delegation 
log who will be carrying out the relevant assessments and taking the relevant samples; 

 

 Participant booklet: comprising participant completed questionnaires as described above and to be 
completed by participants during their clinic visit; 
 

 Headache diary: this will be supplied to participants a week before their clinic visits are due and will 
include analgesic use (a similar diary will be use to track headache severity after lumbar puncture); 
 

 Sleep questionnaire booklet: this will be completed by participants during their clinic visit; 
 

 SAE Form: this will be completed by the Principal Investigator (PI) or delegated member of the 
research team when required. Please see the Adverse Event Reporting section of this protocol for 
details. 
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 Pre-Surgery Form; Surgery Form; Post-Surgery Form and Subsequent Procedure Form: these will 
record the bariatric surgery pathway and will be completed by the named individuals on the 
delegation log at surgery sites. 

 
Table 1: Outcome measures and assessments 

Outcome Measure 

Pre-
screening 

visit 
Baseline 

3 
months 

6 
months 

Post-
op 

(Primary 
endpoint) 
12 months 

24 
months 

60 
months 

Primary outcome                 

Intracranial pressure Lumbar puncture  x 
  

x x x x 

Secondary 
outcomes 

 

 
   

 
   

Eligibility Pregnancy test  x       

Weight  BMI  x x x x x x x 

 Waist/hip ratio  x x x x x x x 

 Blood pressure  x x x x x x x 

 Body composition using Tanita 
scales 

 x x x x x x x 

Visual assessments Visual acuity and contrast 
sensitivity 

 x 
  

 x x x 

 Humphrey visual field (24-2)  x 
  

 x x x 

 Ishihara colour assessment  x 
  

 x x x 

 Optical coherence tomography  x 
  

 x x x 

 Retinal photographs x 
   

 x x x 

Headache 
assessments Headache Impact Test 6 

x  
  

 x x x 

 
Post-LP Headache diary  x 

  
x x x x 

 
Headache diary x  

  
 x x x 

Quality of Life EQ-5D-5L  x 
  

 x  x x 

 ICECAP-A  x 
  

 x x x 

 SF-36 Version 1  x    x x x 

 Hospital Anxiety and 
Depression (HAD) score  

 x    x x x 

 Allodynia Symptom Checklist-
12 

 x    x x x 

Health Economics Cost-effectiveness, -utility and 
-benefit 

 x 
  

 x x x 

Biomarkers Blood  x 
  

x x x x 

 CSF  x 
  

x x x x 

Meal stimulation  x   x x x x 

Sleep apnoea Epworth Sleepiness Scale, 
Berlin questionnaire  

 x 
  

 x 
  

 STOP-Bang x  
  

 x 
  

SAE monitoring SAE forms  x x x x x x x 
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6.9. Blood and CSF samples 
Serum and cerebrospinal fluid samples will provide data on disease biomarkers at baseline, 12, 24 and 60 
months. 

 

Venesection 
The participant will undergo fasted blood sampling for (identifying tube colours as used by UHB):  
 

 Fasting metabolic evaluation (for real time analysis): 

- HbA1c – 1 purple tube of blood.  

- Glucose and Lipids (Cholesterol, triglycerides, HDL) - 1 grey tube of blood, 1 yellow tube of 

blood 

 PCOS bloods (for real time analysis): 

- Testosterone – 1 yellow tube of blood 

- SHBG, Androstendione, DHEAs, FSH, LH, Oestrodiol, 17OHP [hydroxyprogestrogen]  - 1 red 

tube of blood 

 Exploratory analysis: 

- Biomarker analysis including fasting insulin – 1 yellow tube of blood 

- GLP-1 - 1 purple pre-prepared GLP-1 tube of blood (provided to the site and containing a 

dipeptidyl peptidase-4 [DDP-4] inhibitor, frozen in lab and brought to clinic in an ice bucket 

before the participant arrives) taken and kept on ice before processing and storage. 

The participant will then undergo a meal stimulation test, taking two standard fortisips. Further samples of 
blood will be taken approximately 15, 30, 60, 90, and 120 minutes after this test and collected in 5 purple 
pre-prepared GLP-1 tubes as above. 
 
The samples and quantities of blood taken at the various visits are summarised in table 2 and 3 below: 
 
Table 2: Blood samples and tubes (baseline, 12, 24 and 60 months) 

Fasting metabolic evaluation PCOS Exploratory analysis Pre and Post meal samples 

1 purple tube, 1 grey tube, 1 yellow 
tube 

1 yellow tube, 1 red 
tube 

 1 yellow tube 6 purple GLP-1 tubes 

 
Table 3: Blood samples and quantities (baseline, 12, 24 and 60 months) 

Yellow tubes 
(4mls) 

Grey tubes 
(2mls) 

Purple tubes 
(4mls) 

Purple GLP-1 
tubes (2mls) 

Red tubes (6mls) Volume 
collected in mls 

3 1 1 6 1 36 

 

Lumbar puncture 
The participant will undergo a lumbar puncture approximately 30 minutes after the meal stimulation test. 
 
1ml of CSF will be collected for microscopy +/- culture. Approximately 1ml will be collected into 3 tubes (6 
drops in each) for glutamate, substance P and calcitonin gene related peptide (CGRP) analysis. 
Approximately 8mls of CSF will be collected in a universal tube containing a DPP-4 inhibitor and kept on ice 
before processing. 
 

6.10. Processing and storage of samples 
Full details of sample processing are described in the separate trial laboratory manual. 

 
Blood 
 Fasting metabolic bloods: 1 purple tube and 1 grey tube will be processed by the hospital 

laboratories. 
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 PCOS bloods: 1 yellow tube and 1 red tube will be processed by the hospital laboratories. 

 Exploratory analysis and pre/post meal samples: 1 yellow tube and 6 purple GLP-1 tubes will be 

processed according to the laboratory manual and the aliquots stored at -80°C, initially at the site 

before transfer to UoB. 

 

CSF 
 Microscopy +/- culture: 1ml of sample will be processed by the hospital laboratories. 

 Approximately 1ml of sample (3 tubes of 6 drops each) will be transferred on dry ice to a -80°C 

freezer before transfer to UoB for glutamate, substance P and CGRP analysis. 

 The remaining CSF will be processed according to the laboratory manual before storage at -80°C in 
the hospital and subsequent transfer to UoB for biomarker analysis including GLP-1. 

  
 

7. ADVERSE EVENT REPORTING 

FAX SAE forms to the IIH:WT Trial Office on: 
0121 415 9135 

 
 

7.1. Assessment of Safety 
There are no novel medical devices or Investigational Medicinal Products (IMPs) used as part of this trial. 
 
The main risks in the trial are the bariatric surgery, as mentioned in sections 1.4 and 1.5.2, and the LP 
performed at baseline, post-operative visit, 12, 24 and 60 months. 
 
Serious Adverse Events (SAEs) will be reported on a trial-specific SAE form and will follow the 
procedure/timeframes outlined in this section of the protocol. 
 

7.2. Serious Adverse Events 
SAEs are any untoward medical occurrence or effect that: 
• Results in death 
• Is life threatening 
• Requires hospitalisation or prolongation of an existing hospitalisation‡ 
• Results in persistent or significant disability/incapacity or 
• Is a congenital anomaly or birth defect, or 
• Is otherwise considered medically significant by the Investigator. 
 
SAEs may occur following randomisation or the screening tests required prior to randomisation. The SAE 
reporting period will end 30 days after the participant’s last trial assessment at 5 years (lumbar puncture). 
 

7.3. SAE reporting procedures 
All SAEs will be recorded on a SAE form and in the participant medical notes. The SAE form must be 
reported to the trial office within 24 hours of the site being made aware of the event. When completing the 
form, the local PI (or delegate) will assess the severity and causality of the SAE. It is the PI’s responsibility to 
report SAEs to the trial office and to their Trust’s R&D department (if this reporting is required by the 
Trust).  

                                            
‡
 Hospitalisation is defined as an unplanned, overnight, formal inpatient admission, even if the hospitalisation is a 

precautionary measure for continued observation. Thus hospitalisation for protocol treatment, elective procedures 
(unless brought forward due to worsening symptoms), social reasons, or logistical reasons are not regarded as a SAE. 
Further examples of hospitalisation not constituting an SAE are provided in section 7.6. 
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Completed SAE forms should be faxed to the Neuroscience trial office on 0121 415 9135 or emailed to 
neuroscience@trials.bham.ac.uk.  The Investigator at site will be required to respond to any related queries 
raised by the trial office as soon as possible. 
 
On receipt the Trial Office will allocate each SAE a unique reference number which will be sent to the site as 
proof of receipt. If confirmation of receipt is not received within 1 working day please contact the Trial 
Office. The SAE reference number should be quoted on all correspondence and follow-up reports regarding 
the SAE and filed with the actual SAE in the Site File.  
 
For SAE Forms completed by someone other than the PI, the PI will be required to countersign the original 
SAE Form to confirm agreement with the causality and severity assessments. The form should then be sent 
to the Trial Office and a copy kept in the Site File. 
 
Following reporting of an SAE for a participant, the participants should be followed up until resolution or 
stabilisation of the event. Follow-up information should be provided using the SAE reference number 
provided by the BCTU trials team.  
 

7.4. Assessment of relatedness  
The following categories, as outlined in Table 4 below, will be used to define the relatedness (causality) of 
the SAE. 
 
 Table 4: categorisation of relatedness 

Category Definition Causality 

Definitely There is clear evidence to suggest a causal relationship, and other possible 
contributing factors can be ruled out. 

Related 
Probably There is evidence to suggest a causal relationship, and the influence of other factors 

is unlikely. 

Possibly There is some evidence to suggest a causal relationship. However, the influence of 
other factors may have contributed to the event (e.g. the patient’s clinical condition, 
other concomitant events or medication) 

Unlikely There is little evidence to suggest there is a causal relationship. There is another 
reasonable explanation for the event (e.g. the patient’s clinical condition, other 
concomitant events or medication). Unrelated 

Not related There is no evidence of any causal relationship. 

 
On receipt of an SAE Form, the CI (or designee) will independently review the severity and causality of the 
SAE. An SAE judged by the PI or CI to have a reasonable causal relationship with the intervention will be 
regarded as a related SAE. The causality assessment given by the PI will not be downgraded by the CI. If the 
CI disagrees with the PI’s causality assessment, the opinion of both parties will be documented, and where 
the event requires further reporting, the opinion will be provided with the report. 
 

7.5. Assessment of expectedness 
 
Expectedness will be assessed by the CI (or designee) using this trial protocol as the reference document to 
assess SAEs. Table 5 overleaf gives definitions of expectedness with respect to SAEs. 
 
If the event is unexpected (i.e. is not defined in the protocol as an expected event) it will be classified as an 
unexpected SAE. 
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Table 5: categorisation of expectedness 

Category Definition 

Expected An adverse event that is consistent with known information about the trial related 
procedures or that is clearly defined in this protocol. 

Unexpected An adverse event that is not consistent with known information about the trial related 
procedures. 

 

7.6. Expected Adverse Events 
Further to the definition of hospitalisation in section 7.2, an overnight hospital stay after surgery will not be 
counted as an SAE if required for routine care and is not due to a surgical complication. Reasons may 
include, for example, when a patient has a lengthy journey home, time of surgery (late in afternoon), lack 
of carer, when the patient has no telephone, Insulin treated diabetes, previously diagnosed sleep apnoea, 
ASA grade 3§ or more, i.e. it is a clinical decision to stay overnight. An overnight hospital stay for any 
inflation of the gastric band, whether radiological or clinical, will not be counted as an SAE as it is a part of 
routine care. 
 

Expected Adverse Events include: 
 Admission for deterioration of IIH; 

 Admission for post-LP headache. 
  

Expected surgical Adverse Events include: 
 Admission for regurgitation; 

 Admission for full band deflation or band slippage; 

 Admission for surgical revision; 

 Conversion from laparoscopic to open surgery. 
 

7.7. Related and Unexpected SAEs 
The CI will undertake urgent review of all SAEs and may request further information immediately from the 
clinical team at site. The CI will not overrule the severity or causality assessment given by the site 
Investigator but may add additional comment on these. The CI will assess the Expectedness of the SAE. 
Related and Unexpected SAEs will be notified to the REC using the standard National Research Ethics 
Service SAE report form for non-CTIMPs within 15 days.  
 

7.8. Annual Progress Reports 
An annual progress report (with safety information included) will be submitted to the REC within 30 days of 
the anniversary date on which the favourable opinion was given, and annually until the trial is declared 
ended.  Progress Reports will also be submitted to the Funder in accordance with their requirements. 
 

7.9. Reporting urgent safety measures to the REC 
If any urgent safety measures are taken BCTU shall immediately, and in any event no later than 3 days from 
the date the measures are taken, give written notice to the REC of the measures taken and the 
circumstances giving rise to those measures. 
 

7.10. Data Monitoring Committee 
The independent Data Monitoring Committee (DMC) will review all SAEs. 
 

7.11. Notification of Serious Breaches of GCP and/or the protocol  
A Serious Breach is an event which is likely to effect to a significant degree: 

 the safety or physical or mental integrity of the participants of the trial; or 

                                            
§
 ASA Grade 3 is defined as a patient with severe systemic disease. 
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 the scientific value of the trial. 

The BCTU on behalf of the Sponsor shall notify the REC in writing of any serious breach of: 

 the conditions and principles of GCP in connection with the trial; or  

 the protocol relating to the trial, within 7 days of becoming aware of that breach. 

The Sponsor will be notified immediately of any case where the above definition applies during the trial. 
 
 

8. DATA MANAGEMENT AND VALIDATION 

8.1. Source Data 
In order to allow for the accurate reconstruction of the trial and clinical management of the subject, source 
data will be accessible and maintained.  Source data is kept as part of the participants’ medical notes 
generated and maintained at site. Source data is all information in original records and certified copies of 
original records of clinical findings, observations, or other activities related to the trial. 
 
The CRFs are not the source data, although there are exceptions: the below will be considered source data: 
 

 the patient completed questionnaires (see section 6.8); 

 the answer sheets provided for administering the cognitive function tests (see section 11); 

 the save files generated by the cognitive function tests and sleep apnoea monitoring devices (see 

sections 11 and 12); 

 the patient rated score on the neurophysiology CRF (see section 11). 
 

8.2. Confidentiality of personal data 
This trial will collect personal data about participants. Participants will be informed about the transfer of 
this information to the trial office at BCTU, and will be asked to consent to this. The data will be entered 
onto a secure computer database built, hosted and maintained by BCTU according to University and BCTU 
security and quality policies and procedures. Access to the online trials system is via a secure encrypted 
connection and is restricted to authorised users who have a username and secret password. Functionality 
on the application is restricted based on the user’s role. A full audit log of all changes to trial data is 
maintained automatically by the system. BCTU servers are protected by physical and electronic access 
security measures. The servers are kept in a locked air conditioned server room in the BCTU. Server access 
is restricted to named individuals in security groups, with user rights limited to what is needed for their 
role. Data is automatically backed up each night to the College of Medicine and Dentistry file share, and 
then onto tapes which are kept in a fire proof safe. 
 
Any data to be processed outside BCTU will be anonymised. All personal information obtained for the trial 
will be handled and stored in accordance with the Data Protection Act 1998, held securely and treated as 
strictly confidential. 
 
With the participant’s consent, their date of birth will be collected at randomisation to assist with long-
term follow-up. Participants will be identified using only their unique trial number and date of birth in 
mmm/yyyy format on CRFs and correspondence between the Trial Office and sites. 
 
The patient consent form, which will be sent to BCTU will, out of necessity, contain identifiable personal 
data. These will be stored separately from the study record. The consent form will be sent to BCTU, with 
the patient’s consent, to monitor that the consent documentation has been completed correctly. 
 
Samples will be stored as described in section 6.10 above. They will be identified by a unique identifier, visit 
number, and a code describing the sample. This will be recorded on a Sample Log at each visit. 
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Investigators will keep their own trial file logs which link participants with anonymised CRFs. The 
Investigator must maintain documents not for submission to the Trial Office (e.g. Participant Identification 
Logs) in strict confidence. In the case of specific issues and/or queries from the regulatory authorities, it will 
be necessary to have access to the complete trial records, provided that participant confidentiality is 
protected.  
 
The Trial Office will maintain the confidentiality of all participant data and will not disclose information by 
which participants may be identified to any third party other than those directly involved in the treatment 
of the participant and organisations for which the participant has given explicit consent for data transfer.  
Representatives of the IIH:WT trial team may be required to have access to patient notes for quality 
assurance purposes but participants should be reassured that their confidentiality will be respected at all 
times. 
 
All staff involved in the IIH:WT trial (clinical, academic, BCTU) share the same duty of care to prevent 
unauthorised disclosure of personal information. No data that could be used to identify an individual will be 
published. 
 

8.3. Long-term storage of data 
In line with Medical Research Council guidelines and the Medicines for Human Use (Clinical Trials) 
Regulations, once data collection is complete on all participants, all data will be stored for at least 20 years. 
Any queries or concerns about the data, conduct or conclusions of the trial can also be resolved in this time. 
Limited data on the participants and records of any adverse events may be kept for longer if recommended 
by an independent advisory board. 
 
Trial data will be stored within the BCTU under controlled conditions for at least 3 years after closure. Long-
term offsite data archiving facilities will be considered for storage after this time. The BCTU has standard 
processes for both hard copy and computer database legacy archiving. Archiving will be authorised by the 
BCTU on behalf of University of Birmingham following submission of the end of trial report.  
 
PI’s are responsible for the secure archiving of essential trial documents (for their site) as per their NHS 
Trust policy. All essential documents will be archived for a minimum of 5 years after completion of trial. 

 
8.4. Data management 

The IIH:WT trial will not use double data entry. Data is validated by pop-ups on the database when out of 
range and by random checks. All data entry will be done by BCTU staff. All missing and ambiguous data will 
be queried using Data Clarification Forms (DCFs). Responses should be made on the DCF. The original DCF 
should be copied and the copy attached to the CRF to which it relates. The DCF should be returned to the 
trial office. A separate data management document will be created by the trial office. 
 

8.5. Definition of the End of Trial 
The end of trial will be 1 month after the last data capture. The last data capture will be 60 months 
following recruitment of the last participant. 
 
The BCTU trial team will notify the REC and Sponsor that the trial has ended and a summary of the clinical 
trial report will be provided within 12 months of the end of trial. 
 

9. STATISTICAL CONSIDERATIONS 

9.1. Sample size 
Total n=64. 32 participants in each arm (bariatric surgery versus diet).  

 
For this study we are hypothesising that the greater weight loss anticipated in the bariatric surgery arm 
compared to the dietary weight loss arm will consequently reduce the ICP further in the bariatric arm than 
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in the dietary weight loss arm. Bariatric surgery patients typically lose 31% ± 3% of body weight by 12 
months [13]). A weight loss of 15.3% ± 7.0% of body weight over 3 months was achieved by patients 
following a low calorie diet [10]. Data from this study showed that ICP was significantly reduced by 20% (ICP 
at baseline in 20 IIH patients was 39.8 ± 5.1 cmCSF and ICP was reduced by 8 ± 4.2 cmCSF, p<0.001).  
 
If we assume a conservative change of ICP in the bariatric surgery arm to that previously observed of 8 
cmCSF and a change of 3cmCSF in the dietary weight loss arm (a value to reflect changes slightly greater 
than the baseline fluctuations seen in our previous study), then we are looking to detect a mean difference 
of 5cmCSF between the groups. To detect this difference of 5cmCSF with 90% power and alpha=0.05 using 
a 2-sided t-test (assuming a standard deviation of 5.1 [10]) requires a total of 46 patients (23 per arm). If we 
allow for a 28% drop out rate, then we will need to recruit 32 patients per arm, 64 patients in total. 
 
We believe that the SD of 5.1 is a true reflection of the variability of the data as this is taken from the 
baseline measurements from our previous study, which is a similar population to that being recruited into 
this study [10]. However, this assumption for the sample size calculation will be monitored during the trial 
as part of the interim analyses. 

 
9.2. Projected accrual and attrition rates 

Recruitment for our previous study with very similar inclusion criteria was at a rate of 1.5 participants per 
month [10]; we consequently feel that the recruitment target of 1.5 participants per month (64 participants 
over 45 months) is realistic and achievable. Attrition rates for this treatment and patient group is not 
known; we have allowed a 28% rate of drop out. 

 
9.3. Statistical Analysis 

A separate Statistical Analysis Plan for the IIH:WT trial will be produced and will provide a more 
comprehensive description of the planned statistical analyses for the primary and secondary outcome 
measures. A brief outline of these analyses is given below. 
 
The primary comparison groups will be composed of those randomised to the bariatric surgery arm and 
those randomised to the dietary weight loss arm. In the first instance, all analyses will be based on the 
intention to treat principle, i.e. all patients will be analysed in the treatment group to which they were 
randomised irrespective of compliance with the randomised allocated treatment or other protocol 
violation. For all major outcome measures, summary statistics and differences between groups (e.g. mean 
differences, relative risks) will be reported, with 95% confidence intervals and p-values from two-sided 
tests also given. Outcomes will be adjusted for the stratification variable listed in section 4.6. For all 
analyses, a p-value <0.05 will be considered statistically significant and there will be no adjustment for 
multiple testing.  
 

Primary Outcome Analysis 
The primary outcome will assess the ICP  at 12 months. Data will be reported with means and standard 
deviations or medians and ranges for non-parametric data.  The ICP at 12 months for the two study arms 
will be compared using a linear regression model with baseline ICP and acetazolamide use at entry 
(stratification variable) included as covariates in the model. 
 

Secondary Outcome Analyses 
Secondary outcome measures include a mixture of continuous and categorical data items. Continuous 
outcomes (e.g. quality of life) will be analysed as per the primary outcome measure. Categorical outcomes 
(e.g. presence or absence of symptoms, number of CSF shunting referrals) will be expressed as the number 
and percentage of patients experiencing these outcomes in the two groups. Log-binomial models will be 
used to compare the data between the two study arms, with baseline data (where available, i.e. baseline 
symptom data) and acetazolamide use at entry (stratification variable) included in the model as covariates. 
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9.4. Missing Data and Sensitivity Analyses 
Our primary analysis will be by intention to treat using complete cases. Where data are missing, we will 
perform sensitivity analyses to assess how different reasons for the missing data might have impacted upon 
the results. Sensitivity analyses will include adopting a “baseline value carried forward approach” (i.e. 
assume no change in ICP for drop-outs). For more details regarding the sensitivity analyses, please refer to 
the Statistical Analysis Plan. 
 

9.5. Subgroup Analyses 
The randomisation will be stratified according to whether or not participants are taking acetazolamide or 
not at entry into the trial to ensure balance across the two treatment arms.  There are no planned 
subgroups analyses for this trial. 
 

9.6. Interim Analyses 
Interim analyses of efficacy and safety are planned annually. These interim analyses will be reviewed by the 
independent Data Monitoring Committee (DMC) on an annual basis or more frequently if required by the 
DMC or Trial Steering Committee. A DMC report and charter outlining the terms of reference (including 
information on stopping rules) will be agreed with the DMC. See section 13.3 for further information on the 
DMC.  
 

9.7. Final Analyses 
The first analysis of the main trial data for publication will be completed once every patient has completed 
12 months follow-up. The final analysis for the IIH:WT trial will occur once the last randomised patient 
reaches the 5 year follow-up assessment. 
 
 

10. HEALTH ECONOMIC OUTCOMES 

10.1. Health economic outcomes 
The following analysis will be undertaken: 
  

1. Cost-effectiveness analysis – Primary trial outcome: ICP measured at baseline and 12 months will 
be evaluated in terms of cost to reduce the ICP by 12.5%. This will inform the cost-effectiveness 
analysis and information will come from the trial data.  

 
2. Cost-utility analysis – Utility data collected at baseline and 12 months using the EQ-5D-5L and 

ICECAP-A questionnaires. The utility information from the responses to this questionnaire will be 
used to estimate Quality-Adjusted Life Years (QALYs).  

 
3. Cost-benefit analysis – Monetary outcomes will be measured using the ‘Willingness to Pay’ (WTP) 

method. A WTP question will be asked at baseline and at 12 months in both cohorts of participants 
(surgery and dietary weight loss programme groups). The question will ask for WTP for treatment 
before and after the treatment takes place hence will ask for values from both an ex-ante and an 
ex-post perspective. 

 

10.2. Overall objective 
The overall objective of the economic component of this trial will be to measure the costs and outcomes to 
assess the cost-effectiveness of bariatric surgery and dietary weight loss programme for treatment of IIH. 
 

Specific objectives: 
1. To measure the costs from both a health care and a societal perspective.   

2. To apply the WTP method from both an ex-ante (before intervention) and ex-post (after 

intervention) perspective. 
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3. To measure the productivity costs associated with having IIH and the impact the intervention has 

on these productivity costs. 

4. To use the EQ-5D-5L as an outcome measure to derive QALYs. 

5. To use the ICECAP-A as an outcome measure for capabilities. 

6. To conduct a cost-utility analysis using QALYs (derived from EQ-5D-5L) as the outcome. 

7. To conduct a cost-effectiveness analysis using ICP as the primary outcome. 

8. To conduct a cost-benefit analysis by incorporating productivity costs and using WTP values as the 

unit of outcome. 

10.3. Methods  
Cost data collection 
Primary data on costs and resource use will be collected prospectively alongside the trial. The process of 
collecting resource use data will be undertaken separately from data collection on unit costs. Table 6 
overleaf summarises the type of resource use, method of collection and timing of collection within the trial. 
 
The costing will be divided up into the measurement of health service costs and costs associated with 
productivity loss related to IIH.  Productivity loss associated with IIH will be measured by estimating the 
rate of absenteeism (days of work missed because of illness) and presenteeism (days at work but limited in 
performing job tasks because of ill health). The productivity loss associated with IIH will be directly 
compared for the surgical cohort versus the diet cohort.   
 
For the health service resource use, unit costs will be obtained and attached to the resource use items to 
estimate patient-specific costs.  Unit costs will be obtained from published sources. 
 

Outcome data collection 
Four types of outcome data will inform the economic analysis and will determine the type of economic 
evaluation undertaken: 
 
For cost-effectiveness analysis - Primary study outcome: ICP measured at baseline and 12 months.  This will 
inform the cost-effectiveness analysis.  This information will come from the trial data. 
 
For cost-utility analysis – utility data collected at baseline and 12 months using the EQ-5D-5L and ICECAP-A 
questionnaires.   The utility information from the responses to this questionnaire will be used to estimate 
QALYs. 
 
For cost-benefit analysis – monetary outcomes will be measured using the WTP method.  A WTP question 
will be asked at baseline and at 12 months in both cohorts of participants (surgery and dietary weight loss 
programme groups).  The question will ask for WTP for treatment before and after the treatment takes 
place hence will ask for values from both an ex-ante and an ex-post perspective. 
 
ICECAP-A – capabilities outcomes will be measured at baseline and at 12 months in both cohorts and will 
feed into a wider perspective analysis therefore will be part of cost-benefit analysis. 
 
 
 
 
 
 
 
 
 
 



IIH:WT Trial Protocol                                                                                                           Version 4.0 

 

ISRCTN40152829                                                                                                         Page 39 of 61 
 

Table 6: Health economics data collection 
Cost item Resources Used Collection method Timing Resource use 

collection 
instrument 

Costs of 
surgery (health 
service costs) 

Pre-operative: 
Outpatient visits; 
Dietician consultations; 
psychologist appointments. 
 
 
Surgery: 
Theatre time; Length of 
hospital stay; length of stay in 
ITU; length of stay in HDU. 
 
 
Conversion rate from 
laparoscopic to open surgery 
and Complications / 
revisions: 
Mortality; incisional hernias; 
apronectomy; repeat surgery. 
 
Post-discharge and general 
health service costs: 
GP visits, practice nurse visits, 
district nurse visits. 
Outpatient visits, dietician 
contacts, psychology 
consultations. 

Pre-op: 
Pre-op Form will be 
completed by Trial 
team by audit of 
hospital notes. 
 
Surgery data will be 
collected on Surgery 
Form completed by 
audit of hospital 
notes 
 
Complications data 
will be collected on 
Surgery Form 
completed by audit of 
hospital notes 
 
 
Post-discharge: 
Outpatient activity 
collected by hospital 
audit.   
GP visits and 
outpatient 
appointments 
collected by 
participant 
questionnaire. 

This information 
will be collected as 
an ongoing process 
throughout the 
trial. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The post-discharge 
data and general 
health service costs 
will be collected by 
participant 
questionnaire at 
12, 24 and 60 
months. 

Data collection by 
audit of hospital 
notes by Trial team. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Participant 
questionnaire. 

Costs of 
Weight 
Watchers 
(health service 
costs) 

Unit cost of joining the 
Weight Watchers programme. 
 
 
 
 
 
General health service costs: 
GP visits, practice nurse visits, 
district nurse visits. 
Outpatient visits. 

£48.50+VAT per 3 
months 
 
 
 
 
 
Participant 
questionnaire. 

This will be 
recorded with each 
batch of Weight 
Watchers vouchers 
handed to 
participants. 
 
The general health 
service costs will be 
collected by 
participant 
questionnaire at 
12, 24 and 60 
months. 

Trial information (for 
Weight Watchers 
cost). 
 
 
 
 
Participant 
questionnaire. 

Productivity 
costs 

Absenteeism: Number of days 
of work missed because of 
IIH. 
 
Presenteeism: Number of 
days at work but limited in 
performing work-related 
tasks. 
 

Participant 
questionnaire. 

Baseline; 12 
months; 24 
months; 60 
months. 

Participant 
questionnaire. 
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10.4. Economic evaluation 
Trial-based analysis 
The first stage will be a within-trial cost-effectiveness analysis based on the outcome of 5, 10%, 20 and 30% 
reduction in ICP. The secondary outcome will be QALYs. A decision-tree model will be used to conduct the 
within-trial analysis. The analysis will adopt an incremental approach in that data collection will concentrate 
on resource use and outcome differences between the two trial arms. Appropriate one-way and multi-way 
deterministic sensitivity analysis will be carried out to test the robustness of the results. 
 

Beyond the trial period 
The results of the trial-based analysis will feed into a longer-term Markov decision analytic model if the 
trial-based analysis suggests a significant impact as a result of the bariatric surgery. If this is the case, the 
results of the trial-based model will be extrapolated beyond the trial period by using a Markov simulation 
model that will estimate health gains and cost-effectiveness over a lifetime. Data to populate this longer-
term model will come from published sources that will be subject to quality criteria.  Costs and benefits will 
be discounted at 3.5%. The economic analysis will be presented using cost-effectiveness acceptability 
curves to reflect sampling variation and uncertainties in the threshold cost-effectiveness values where 
appropriate. The robustness of the results will be explored using sensitivity analysis.   
 
 

11. EXPLORATORY SUB-STUDIES 

There are a number of optional exploratory sub-studies. These are detailed in sections 11 and 12. 

 
11.1. Exploratory Aims 

Sleep apnoea 

 To evaluate the relationship of Obstructive Sleep Apnoea (OSA) to visual function in participants 

with IIH. 

 To evaluate the impact of weight loss on OSA.  

Metabolic syndrome 

 To evaluate changes in Framingham cardiovascular disease score and metabolic parameters 

between baseline and 12 months. 

 To evaluate changes in insulin sensitivity and lipids between baseline and 12 months. 

 To evaluate changes in the Utah Early Neuropathy Score, peripheral nerve fibre conduction and 

intraepidermal nerve fibre density between baseline and 12 months. 

Magnetic resonance imaging (MRI) 

 To evaluate changes in venous sinus compression observed on magnetic resonance venography 

between baseline and 12 months. 

Cognitive function 

 To evaluate changes in cognitive function between baseline and 12 months. 

 To evaluate the relationship between cognitive function and headache disability scores / index, 

depression scores, sleep apnoea scores, ICP and BMI. 

Matched obese control group 

 To evaluate the baseline difference in ICP, visual function, headache disability, sleep apnoea, 

cognitive testing, features of the metabolic syndrome, and biomarker analysis between IIH 

participants and a matched obese control cohort. 

MRI test run group 

 To validate the novel MRI scan sequences being used in the MRI sub-study above. 

Biomarkers  

 To evaluate the changes in hormonal, inflammatory, oxidative stress and neuropeptide biomarkers 

between baseline and 12 months. 
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11.2. Exploratory Outcome Measures 
 Change in apnoea-hypopnoea index from 0 to 12 months 

 Change in markers of peripheral neuropathy and metabolic syndrome from 0 to 12 months 

 Change in MRI (including venous stenoses) from 0 to 12 months 

 Change in cognitive function from 0 to 12 months 

 Change in biomarkers from 0 to 12 (and 24 and 60) months 

 Comparison between IIH patients and the matched control group at baseline with regards to 

apnoea-hypopnoea index, peripheral neuropathy and metabolic syndrome (including allodynia), 

MRI, cognitive function, and biomarkers 

 Change in MRI over a double baseline period of healthy controls. 

 

11.3. Changes to participant pathway to incorporate sub-studies  
The participant pathway at sites taking part in any of the sub-studies will vary from that described in 
section 6.1 to accommodate the exploratory outcomes. At pre-screening, sub-study participants may 
additionally be asked to: 
 

 Give a 24 hour urine sample (which will be used in the analysis of biomarkers if they subsequently 

consent to join the trial) – a urine bottle will be provided, and the urine sample should be 

completed the day before the appointment; and 

 Return home with a sleep apnoea home study device to record two nights of their sleep data 

(which will be used together with the sleep questionnaires in the sleep apnoea sub-study if they 

subsequently consent to join the trial).  

The screening/baseline day and the 0, 12, 24 and 60 month visits will vary to accommodate the exploratory 
outcomes as shown in table 7 overleaf: 
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Table 7: Outcome measures and assessments showing all optional exploratory outcomes 

Outcome Measure 

Pre-
screening 

visit 
Baseline 

3 
months 

6 
months 

Post-
op 

(Primary 
endpoint) 
12 months 

24 
months 

60 
months 

Primary outcome                 

Intracranial pressure Lumbar puncture  x 
  

x x x x 

Secondary 
outcomes 

 

 
   

 
   

Eligibility Pregnancy test  x       

Weight  BMI  x x x x x x x 

 Waist/hip ratio  x x x x x x x 

 Blood pressure  x x x x x x x 

 Body composition using Tanita 
scales 

 x x x x x x x 

Visual assessments Visual acuity and contrast 
sensitivity 

 x 
  

 x x x 

 Humphrey visual field (24-2)  x 
  

 x x x 

 Ishihara colour assessment  x 
  

 x x x 

 Optical coherence tomography  x 
  

 x x x 

 Retinal photographs x 
   

 x x x 

Headache 
assessments Headache Impact Test 6 

x  
  

 x x x 

 
Post-LP Headache diary  x 

  
x x x x 

 
Headache diary x  

  
 x x x 

Quality of Life EQ-5D-5L  x 
  

 x x x 

 ICECAP-A  x    x x x 

 SF-36 Version 1  x    x x x 

 Hospital Anxiety and 
Depression (HAD) score 

 x    x x x 

 Allodynia Symptom Checklist-
12 

 x    x x x 

Brain imaging Magnetic resonance 
venography 

 x 
  

 x   

Health Economics Cost-effectiveness, -utility and 
-benefit 

 x 
  

 x x x 

Biomarkers Blood  x 
  

x x x x 

24 hours urine sampling x 
   

 x 
  

CSF  x 
  

x x x x 

Meal stimulation  x   x x x x 

Sleep apnoea Home based sleep studies x  
  

 x 
  

 Epworth Sleepiness Scale, 
Berlin questionnaire  

x  
  

 x 
  

 STOP-Bang  x 
  

 x 
  

Cognitive testing Verbal working memory test, 

Attention Network Test – 

Interactions (ANT-I), 

Sustained attention test etc. 

 x    x   

Neurophysiology 
testing 

Neuropathy screen, allodynia 
screen, basic electrophysiology 
and punch biopsy 

 x    x   

Control group Full baseline assessments  x       

SAE monitoring SAE forms  x x x x x x x 
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11.4. Sleep apnoea observational cohort sub-study  
An association between OSA and IIH is well documented, although prevalence is unknown and causality has 
not been demonstrated [36]. Recent interest has focused on the role of OSA, with resulting intermittent 
hypoxia, in exacerbating microscopic angiopathies such as diabetic retinopathy [37]. OSA has also been 
associated with optic nerve ischaemia in glaucoma and non-arteritic ischaemic optic neuropathy [38]. We 
suggest that OSA may exacerbate optic nerve infarction resulting from papilloedema in IIH, and represent a 
risk factor for developing visual loss. Therefore an observational cohort study will be conducted with 
assessments of OSA at baseline and at 12 months. 
 

Objectives for sleep apnoea sub-study 
Primary objectives: 

 To evaluate the relationship of the apnea-hypopnea index to visual function in patients with IIH. 
 

Secondary objectives: 
 To evaluate the impact of weight loss through either bariatric surgery or dietetic intervention on 

the apnea-hypopnea index. 
 

Method for sleep apnoea sub-study 
Participants will be assessed for sleep apnoea at baseline and 12 months (obese controls at baseline only). 
A member of the local research team will explain to the participant how to use the sleep observation 
device, which the participant will then take home. It will be programmed by the research nurse to record a 
set period of 12 hours, and the participant will monitor their sleep over 2 nights. The night which provides 
the most complete data will be assessed. Sleep studies will be scored in accordance with the American 
Academy of Sleep Medicine guidelines [39]. Where both nights’ sleep studies provide <4 hours of adequate 
recordings they will be repeated if possible and if the quality remains poor they will be excluded from 
analysis. 
 
An apnea-hypopnea index score of (AHI) ≥ 5 events/hour will be considered consistent with OSA diagnosis.  
OSA severity will be assessed based on the AHI, oxygen desaturation index (the number of oxygen 
desaturations of ≥ 4% per hour) and lowest oxygen saturation. OSA will be classified into mild, moderate 
and severe based on AHI ≥5, 5-14, 15-29, and ≥30 events/hour respectively. 
 
The data will be scored by a sleep specialist blinded to the participant’s treatment arm and quality 
controlled by a second specialist in sleep medicine by checking a subset of the data. 
 

11.5.  Metabolic syndrome sub-study  
Our preliminary (currently unpublished) data indicates that patients with IIH (n=29) have features of 
metabolic syndrome including increased waist circumference (106.5±10.2cm), increased Homeostasis 
Model Assessment (HOMA) scores (2.1±2.1) (normal scores are less than 1), elevated fasting insulin 

(14.3±6.4U/ml) and glucose: insulin ratios (0.41±0.20), with the latter two variables being significantly 
higher than in a cohort of matched obese controls (p=0.036 and p=0.027 respectively). These results 
suggest that IIH patients may be at increased risk of developing diabetes and cardiovascular disease in later 
life. Consequently, morbidity in IIH may extend beyond headaches and visual loss. 
 
Peripheral neuropathy (PN) is a common complication of diabetes, but has also been linked to the 
metabolic syndrome [40], more specifically pre-diabetes [41] and hypertriglyceridaemia [42]. PN is disabling 
as it produces pain and discomfort in the lower limbs which may progress to weakness and sensory loss, 
resulting ultimately in difficulties with balance and gait. PN may recede with appropriate dietary, lifestyle, 
and exercise interventions as suggested in patients with pre-diabetes [43]. The prevalence of PN has to our 
knowledge not previously specifically been evaluated in patients with IIH, but may contribute to morbidity 
with this population. 
 
We propose as part of the current trial to evaluate the presence of co-existing PN in patients with IIH and to 
evaluate the effects of the interventions of this trial on objective markers of PN in the participants. 
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Objectives for metabolic syndrome sub-study 
Primary objective: 

 To evaluate the presence of PN and metabolic syndrome in patients with IIH. 
 

Secondary objectives: 
 To evaluate the impact of weight loss through either bariatric surgery or dietetic intervention on 

objective markers of PN. 
 

Method for metabolic syndrome sub-study 
Participants will undergo a clinical neuropathy screen using the Utah Early Neuropathy Score (UENS) [44] as 
part of the baseline assessment and the 12 month assessment (obese controls at baseline only). This score 
is appropriate in this setting as it has been validated in subjects with diabetes and pre-diabetes, is easy and 
quick to perform, and allows detection of mild cases of PN. The UENS requires a basic routine neurological 
examination assessing the strength, sensation and reflexes. This takes about 10 minutes. 
 
In addition participants will undergo basic electrophysiology (nerve conduction studies) which will provide 
objective measurement of large nerve fibre function, which may be impaired in PN. This requires electrical 
pulses delivered over the surface of the skin with recordings performed also over the skin surface, in upper 
and lower limbs to study 2 motor nerves (unilateral common peroneal and tibial in their lower leg 
segments) and 4 sensory nerves (bilateral radial and bilateral sural). These may cause mild discomfort or 
tingling, but are not generally considered painful nor accompanied by adverse effects. This will take about 
10 minutes. The range of values used to define normal response will be those available from recent 
literature using similar equipment [45]. 
 
Finally, as PN may result in damage exclusively to the small nerve fibres which cannot be detected by 
electrophysiology, we intend to perform a 3mm punch skin biopsy at the lower leg with appropriate sterile 
technique [46]. This is performed under a local anaesthetic and consequently is not painful. The procedure 
takes about 15 minutes in total. The superficial skin sample collected will then be studied for the 
intraepidermal nerve fibre density which is a marker of small nerve fibre function. 
 
Alongside the screening for PN we will also measure anthropometric measurements (BMI, waist/hip and 
body composition using Tanita scales); Framingham Risk Score **; and take bloods (fasting glucose, insulin, 
cholesterol and triglycerides will be measured) to calculate HOMA scores and evaluate insulin sensitivity. 
 
The following assessments will be added to the participant pathway at baseline/screening and 12 month 
visits: 

 Neurophysiology: Participants will undergo a clinical neuropathy screen using the Utah Early 
Neuropathy Score, allodynia testing as described by LoPinto [47], and basic electrophysiology 
testing for the metabolic syndrome sub-study as described in 11.7.2 above. The neurophysiology 
testing will take around 20 minutes in total. These assessments will be reported on an additional 
CRF: 

• Neurophysiology Form: to be completed by the clinicians who will be carrying out the 
relevant standard clinical practice assessments or from their patient notes. 

 

 Skin biopsy sample: Participants will then undergo a 3mm punch skin biopsy at the lower leg with 
appropriate sterile technique and under local anaesthetic. This will take around 15 minutes in total. 

 

                                            
**

 Framingham Risk Score is an algorithm using age, gender, cholesterol levels, blood pressure and smoking status to 
evaluate an individual’s 10 year cardiovascular risk score. 
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11.6.  Magnetic resonance imaging in IIH sub-study 
The overall aim of this sub-study is to characterise magnetic resonance imaging features in IIH and to 
evaluate the potential role of these features as imaging biomarkers for diagnosis and for monitoring 
disease progression. 
 
We will look particularly at the role of brain compliance in IIH using a non-invasive MRI-based technique 
called MR-ICP. Compliance is a measure of the ability of the brain to respond to changes in fluid 
distribution. A compliant brain is able to tolerate changes in fluid balance without suffering from major 
elevation in ICP, while a non-compliant brain loses this capability. In IIH, we note raised ICP in the absence 
of hydrocephalus (dilated ventricles), and thus it is likely that brain biomechanics in general, and more 
specifically the stiffness of brain tissue, is an important mediating factor in disease development.  
 
A novel MRI-based technique capable of noninvasively assessing intracranial compliance and potentially 
measuring ICP, (termed “MR-ICP”) has been developed and shows great promise in early studies [48-51]. 
MR-ICP now needs evaluation in the clinical setting. 
 
Cerebral venous sinus compression is well documented in IIH [7] which may further exacerbate CSF 
drainage at the arachnoid granulation tissue [8]. Venous stenoses are a target for therapeutic stenting in 
some centres. Changes in the calibre of the venous sinuses are noted in up to 90% of IIH patients [52] and 
the presence of these stenoses as an imaging biomarker in IIH has been suggested, although the finding can 
occur in other conditions characterised by elevated ICP [52, 53]. Additionally, volumetric assessment of the 
optic nerve sheath in IIH has been shown to vary with ICP [54]. No studies have yet assessed the impact of 
weight loss on venous sinus stenoses in IIH. 
 
Other imaging features characteristic of IIH include “empty sella”, optic nerve sheath distension, and 
posterior optic globe flattening, but these do not correlate with LP measures of ICP [54]. 
 

Objectives for magnetic resonance imaging sub-study 
Primary objective: 
• To evaluate MRI in patients with active IIH (at baseline) and then after 12 months of therapeutic 
weight loss (achieved through bariatric surgery or dietary weight loss programme). 
 
Secondary objectives: 
• To evaluate the relationship between MRI and ICP and papilloedema as measured by ocular 
coherence tomography. 
• To evaluate magnetic resonance venography (MRV) imaging (cranial venous outflow obstruction 
index) [55] pre- and post- bariatric surgery/dietary weight loss to establish if venous stenoses are modified 
by weight loss and, using multivariate regression analysis, evaluate their relationship to ICP and visual 
function. 
 

Method for imaging sub-study 
We will use MRI (3 Tesla scanner) to measures brain stiffness or membrane compliance (e.g. ventricles) as 
well as volumetric changes in the optic nerve sheath, alterations in calibre of the venous sinuses using MR-
ICP, diffusion tensor imaging and MRV. These sequences take about 30 minutes of scanning time. 
 
Participants will be imaged at baseline and at 12 months using these techniques (obese controls at baseline 
only). Additionally, in order to characterise the immediate effects of reduction in ICP, 5 of these 
participants will be imaged additionally, after their baseline LP, enabling measurement pre- and post- LP on 
the same day. We will sequentially ask participants until 5 have agreed to this. This will be done only at 
baseline. 
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11.7.  Cognitive function sub-study  
Patients with IIH frequently describe memory impairment and a recent retrospective study of 10 IIH 
patients has provided evidence that cognitive deficits likely exist in patients with IIH [56]. However there 
has been very little formal testing to characterise cognitive deficits in IIH [57, 58]. Additionally, there has 
been no evaluation of the extent to which the different features, symptoms and co-morbidities of IIH 
(headache, depression, raised ICP, obesity, sleep apnoea) contribute towards cognitive dysfunction. 
 
Migrainous headaches, a phenotype of headache frequently experienced by IIH patients [59], have been 
shown to impair cognition compared to headache free periods [60]. Cognitive impairment is a well-
recognised feature in conditions characterised by chronically raised ICP such as hydrocephalus [61, 62] and 
normal pressure hydrocephalus [63]. Additionally, depression, a frequent co-morbid condition in IIH, has 
been linked to deficits in memory and attention [64, 65]. Obesity and OSA are also linked to impaired 
cognition [66, 67]. It is intriguing to speculate that dysfunction of the cortisol generating enzyme 11β-
hydroxysteroid dehydrogenase, a characteristic feature of obesity and IIH, could contribute to cognitive 
deficits in IIH [68, 69]. 
 
Cognitive screening of trial participants will be conducted. These tests will all involve looking at different 
images on a screen and making a response to evaluate cognitive function and are described below. 
 

Objectives for cognitive evaluation sub-study 
Primary objective: 

 To evaluate cognitive function in patients with active IIH (at baseline) and then after 12 months of 
therapeutic weight loss (achieved through bariatric surgery or dietary weight loss programme) 

 
Secondary objectives: 

 To evaluate the relationship between cognitive function and headache disability scores / index, 
depression scores, sleep apnoea scores, ICP and body mass index. 

 

Method for cognitive sub-study 
Participants will undergo a battery of cognitive tests at baseline and 12 months (obese controls at baseline 
only). Headache severity at the time of the test will be rated by the participant on a scale of 0-10. 
 
The following assessments will be added to the participant pathway at baseline/screening and 12 month 
visits: 

 Cognitive testing: Cognitive tests will be conducted as described below by a research nurse. Tests 
will take approximately one hour using a computer. The participant will be asked to grade their 
headache from 0-10 before undergoing the test (and again before undergoing the single repeated 
Sustained Attention to Response Task after LP): 

 
1.    Verbal Short-Term Memory: Word Span (15 minutes) 
Participants recall sequences of one- and two-syllable nouns that are presented in lowercase for 1 
second each, with a 500 ms blank screen between each word. Participants name each word aloud 
as it appears. Set sizes range from two to seven words, with each set size presented three times 
(18 sets total). No word appears more than once during the task.  
 
2.    Verbal Working Memory: Operation Span (15 minutes) 
Participants recall words against a background arithmetic task. Each display includes a 
mathematical problem followed by a to-be-remembered word (e.g., "Is (7 x 2) - 1 = 13?" "Car"). The 
arithmetic operation begins with a parenthetical multiplication or division problem (each equally 
represented) followed by a number to add to or subtract from the product or dividend (each 
equally represented). As soon as the equation appears, participants read the equation aloud. They 
say, "yes" or "no" out loud to indicate whether the equation is correct or incorrect (correct and 
incorrect equations are shown approximately half the time each). 
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3.    The Attention Network Test-Interactions (20 minutes) 
This is used to measure the alerting, orienting, and executive components of attention, and the 
interactions among these networks. A fixation cross is presented in the centre of the screen, and 
remains on the screen. An auditory signal is presented for 50 ms on half of trials, between 400 and 
1600 ms after each trial is started. At 450 ms after the onset of the auditory signal, a visual cue is 
presented either above or below fixation on two-thirds of trials, lasting 100 ms. The target is the 
centre arrow in a set of five arrows that appears either above or below the fixation. The task is to 
report the direction of the centre arrow; the arrows flanking the centre arrow are either congruent 
in direction with the centre arrow, or incongruent in direction.  
 
4.    Sustained Attention to Response Task (SART) (15 minutes) 
SARTs are vigilance tasks that require that participants sustain their attention so as to minimise 
distractibility. These tasks require that participants identify very infrequent targets with a key press 
response, or to withhold key press responses to very infrequent targets.  
 
The SART test will be carried out twice per participant assessment visit: both before and after the 
LP. This will be to assess the effect of the LP and subsequent reduction in ICP on the result. Several 
studies show that repeated tests do not show the effects of practice [70-72]. 
 
5.     Pattern-glare Test (5 minutes) 
Participants are shown a series of single images containing black and white stripes and are asked to 
grade their response to how uncomfortable the image is to look at. 
 
6. An IQ test (Raven’s Standard Progressive Matrices – 15-30 minutes) will be performed at the 
baseline visit (or first available time point if not possible at baseline). 
 
7. An air pollution screening tool (Lifetime Exposure to Air Pollution Scale – 5 minutes) will be 
completed at the baseline visit (or first available time point if not possible at baseline). This will be 
administered by the local research team and not completed by the participant. 
 
8. The matched obese control group (see section 12.1 below) will also undergo the National 
Institutes of Health ToolBox Cognitive Battery. This is a collection of cognitive instruments which 
test an array of cognitive attributes including episodic memory, executive function, processing 
speed, multi-tasking and planning. They will be delivered by an iPad application supervised by a 
member of the trial team and last upto 45 minutes. There are no significant risks to the test and 
burden is limited to time only. This is a validated collection of tests [73, 74]. 
 

11.8. Exploratory samples 
Additional urine, blood, skin and fat samples will be taken from participants taking part in the exploratory 
sub-studies. Additional serum samples will be taken at baseline, 12, 24 and 60 months. 24 hour urine 
collections will also be taken at baseline and at 12 months. A 24 hour urine bottle will be provided to the 
participant at pre-screening; at 12 months a research nurse at the centre will post the 24 hour urine bottle 
to the participant prior to their assessment visit. Skin and fat samples will be taken at the time of surgery 
from participants undergoing surgery at BHH. 
 
The use and storage of these additional samples is detailed below. 
 
Urine 
A 24 hours urine collection will be collected from the participant. 
 
Venesection 
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The participant will undergo additional fasted blood sampling for:  
 

 Exploratory analysis 

- Biomarker analysis including nitrotyrosine - 1 red tube of blood 

- Polymorphism studies - 1 purple tubes of blood. 

- Peripheral Blood Mononuclear Cells (PBMC) from whole blood - 2 purple tubes of blood. 

 
The total quantities of blood taken from participants giving these additional samples are summarised in 
table 8, 9 and 10 overleaf: 
 
Table 8: Blood samples and tubes (baseline, 12, 24 and 60 months) 

Fasting metabolic 
evaluation 

PCOS 
 

Exploratory 
analysis 

Polymorphism 
studies 
 

Pre and Post 
meal samples 

PBMC (baseline 
only) 

1 purple tube, 1 
grey tube, 1 
yellow tube 

1 yellow tube, 1 
red tube 

 1 yellow tube, 1 
red tube 

1 purple tube 6 purple GLP-1 
tubes 

2 purple tubes 

 
Table 9: Blood samples and quantities (baseline and 20 obese controls) 

Yellow tubes 
(4mls) 

Grey tubes 
(2mls) 

Purple tubes 
(4mls) 

Purple GLP-1 tubes 
(2mls) 

Red tubes (6mls) Volume collected in mls 

3 1 4 6 2 54 

 
Table 10: Blood samples and quantities (12, 24 and 60 months) 

Yellow tubes 
(4mls) 

Grey tubes 
(2mls) 

Purple tubes 
(4mls) 

Purple GLP-1 tubes 
(2mls) 

Red tubes (6mls) Volume collected in mls 

3 1 3 6 2 50 

 
Punch skin biopsy 
A 3mm sample will be taken as described in 11.5 (baseline and 12 months) for real time analysis at the UHB 
pathology department. 
 
Bariatric surgery samples 
Samples will be taken under general anaesthetic at the time of surgery. 
 
Skin:  A 10mm ellipse of skin will be taken from the laparoscopic port site.   
Fat:  A 10mm squared sample of both subcutaneous and omental fat will be collected. 
 

11.9. Processing and storage of additional samples  
The processing of the additional samples taken at the lead site is detailed below: 
 
Urine 
The 24 hour urine collection will be measured for total volume and this will be recorded on the assessment 
CRF. The sample will then be processed according to the laboratory manual and the aliquots stored at -
80°C, initially at the site before transfer to UoB for analysis of total corticosteroid metabolite levels, 
[THF+alloTHF]/THE ratio, cortols/cortolones and total androgen metabolites. 
 
Blood 

 Biomarkers: 1 red tube will be processed according to the laboratory manual and the aliquots 

stored at -80°C, initially at the site before transfer to UoB for storage and biomarker analysis. 

 PBMCs: 2 purple tubes will be processed according to the laboratory manual and the aliquots 

stored at -80°C, initially at the site before transfer to UoB for storage. PBMC from this whole blood 
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will be used to generate induced pluripotent stem cells for future study of CSF regulating tissues 

and IIH. 

 Polymorphism: 1 purple tube will be processed according to the laboratory manual and the aliquots 

stored at -80°C, initially at the site before transfer to UoB for storage and polymorphism analysis. 

Skin samples 
Punch biopsies of the skin from the shin will be transported to the UHB pathology department for real time 
analysis of the intraepidermal nerve fibre density. Skin biopsies may be used to generate induced 
pluripotent stem cells for future study of CSF regulating tissues and IIH. 
 
Bariatric surgery samples 
Samples will be transported in RNALater immediately from BHH, and brought to the UoB and stored at the -
80 degrees Celsius freezer at the UoB for batched analysis. 
 
On these skin and fat samples, molecular biology techniques (e.g. polymerase chain reaction, western 
blotting, immunohistochemistry, microarray, enzyme activity assays and cell culture techniques) will be 
used to explore neuropeptides, growth factors, markers of hypoxia as well as the hormonal, vitamin and 
inflammatory pathways involved in IIH with the aim of improving our understanding of the pathogenesis of 
IIH. 
 
 

12. EXPLORATORY SUB-STUDIES: ADDITIONAL RECRUITMENT GROUPS 

Additional groups of participants will be recruited to facilitate the sub-studies described in Section 11. 
 

12.1. Matched obese control group sub-study  
IIH is strikingly associated with obesity, 87.8 – 94% of patients with IIH being obese [75-77]. The incidence 
of IIH increases to between 19.3 and 21 per 100,000 in the obese population compared with 0.9 to 2.2 per 
100,000 in the general population [78-80].  
 
The mechanism by which obesity causes IIH is debatable. OSA, a condition associated with obesity, leads to 
nocturnal hypercapnia, right heart failure and surges in intra-thoracic pressure which can elevate ICP 
particularly in the morning compared to the evening [81]. It has also been suggested that pressure effects 
of centrally distributed adiposity elevate intra-abdominal pressure which subsequently elevates intra-
thoracic pressure, cerebral venous pressure, and finally ICP [82]. This theory does not explain why despite 
ubiquitous elevation of intra-abdominal pressure in obese patients [83, 84], only a small proportion of 
patients develop IIH. 
 
Raised ICP is characteristic of IIH. However, the influence of obesity on ICP is not well established and the 
normal ICP in obese individuals is contentious. In the only study in this area, a weak, non-significant 
relationship between BMI and LP opening pressure was noted (although only 44 patients with a BMI 
>30kg/m2 were evaluated) [84]. We aim to conduct LPs in a cohort of 20 obese patients with a BMI 
>35kg/m2 who do not have IIH and consequently make this vital and novel observation of ‘normal’ ICP in 
morbidly obese individuals. This result will have profound implications to help establish the normal range of 
ICP in this patient population. Results will provide vital and much needed evidence to facilitate the 
diagnosing of conditions of raised ICP, such as IIH, in the obese. This is particularly important in cases of 
suspect IIH without papilloedema where there are no other indicators of raised ICP besides headache and 
diagnosis is very uncertain. 
 
Finally, throughout this trial we are characterising the co-morbidities of IIH which extend beyond visual 
loss. We propose that there is significant metabolic comorbidity (impaired insulin sensitivity, Framingham 
Cardiovascular disease risk score, peripheral nerve function and 11β hydroxysteroid dehydrogenase 
function). Further, we predict that cognitive function may be impaired in patients with IIH. It has not been 
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established, however, to what extent obesity in IIH influences these potentially associated co-morbidities. 
Through this sub-study we will be able to explore the influence of obesity on IIH. 
 
We will assess at least 20 obese participants without IIH. The cohort will be matched for age, gender and 
BMI. These participants will undergo the same baseline visit as main trial participants with all exploratory 
sub-studies as described in Section 11 and then exit the study. They will not complete any health economics 
questionnaires. These participants will be given the choice of undergoing a partial baseline assessment day 
(with visual assessments, cognitive function tests, and medical history but no LP or meal stimulation test) or 
a full baseline assessment day. The recruitment target will be 20 participants undergoing the full baseline 
assessment day. 
 

Objectives for matched obese control group sub-study 
Primary objectives: 

 To evaluate the baseline difference in ICP between IIH patients and a matched obese control 
cohort. 

 
Secondary objectives: 

 To evaluate the baseline difference in visual function, headache disability, sleep apnoea, cognitive 
testing and features of the metabolic syndrome (including peripheral neurophysiology and nerve 
fibre density) between IIH patients and a matched obese control cohort. 

 To evaluate the baseline difference in biomarker analysis between IIH patients and a matched 
obese control cohort 

 

12.1.1 Eligibility for matched obese control group sub-study 
Inclusion criteria:  
1. Female. 
2. BMI >35kg/m2. 
3. Able to give informed consent. 
4. Aged between 18 and 55 years. 
 
Exclusion criteria:  
1. Pregnant. 
2. Significant co-morbidity, Cushing’s syndrome, Addison’s disease or the use of oral or injected steroid 

therapy. 

3. Diabetes requiring insulin treatment. 
4. Inability to give informed consent e.g. due to cognitive impairment. 
5. Diagnosis of IIH. 
 
Trial participants will be matched to a closest matching control after recruitment has ended and interim 
analyses will be performed to monitor sub-study recruitment and inform remaining sub-study recruitment 
to ensure suitable matches are possible. 
 

Recruitment to the matched obese control group sub-study 
Potential participants to the matched obese control group sub-study will be identified and approached by 
research staff at primary care PIC sites, as well as in secondary care. Main trial participants will also be 
asked if they have friends or family who may meet the above eligibility criteria and be interested in taking 
part. Appropriate advertising to potential participants will be introduced. In some cases initial discussion 
with potential participants may take place by telephone. The clinician or research nurse will introduce the 
sub-study to potential participants, and will provide the potential participant with sub-study specific PIS 
and consent forms so that they can find out more about the sub-study before deciding whether or not to 
participate.  
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They will be given time to consider participation in the sub-study and if they wish to take part they will be 
offered an appointment at UHB for an assessment visit. If the participant gives written informed consent 
before this full visit then they may be given a headache diary, 24 hour urine collection bottle and sleep 
monitor to take home and bring back for this visit. If necessary, the headache diary may be completed 
retrospectively on the day of the visit. 
 
Participants in the matched obese control group sub-study will undergo the same screening/baseline 
assessment day as main trial participants at UHB, and then leave the trial.  
 
If any abnormalities are found which require follow up participants will be contacted by phone and if 
necessary invited to return to discuss the findings. The researcher will use their clinical judgement to decide 
if the participant needs to be referred to an appropriate service. 
 

12.2.  MRI Test Run sub-study  
To validate the novel magnetic resonance scan sequences used in the MRI sub-study, at least 5 healthy 
individuals will be scanned twice at least 2 weeks apart. The anonymised scans will be sent to the MRI 
collaborator for evaluation to check the scanning procedures are suitable for use in the MRI sub-study. 
 

Objectives for MRI Test Run sub-study 
Primary objective: 

 To validate the MRI test sequences being used in the MRI sub-study. 
 

12.2.1 Eligibility for MRI Test Run sub-study 
Inclusion criteria:  
1. Age between 18 and 65 years. 
2. Able to give informed consent. 
 
Exclusion criteria:  
1. Aged under 18 or over 65 years. 
2. Inability to give informed consent e.g. due to cognitive impairment. 
3. Pregnant. 
4. Pacemaker, metal implants, prosthetics, pins, plates, or metal fragments in body (including in the eye 

but not including dental fillings). 
 

Recruitment to the MRI Test Run sub-study 
The MRI test group participants will be recruited through the use of posters and fliers at UHB and UoB. 
Potential participants will contact a named member of the research team through contact details available 
on these posters and fliers. The researcher will introduce the MRI Test Run sub-study to them, and will 
provide them with sub-study specific PIS and consent forms so that potential participants can find out more 
about the sub-study before deciding whether or not to take part.  
 
They will then have the opportunity to discuss any questions they may have before an appointment for the 
test scan at UHB is made. At this appointment, and before any trial scans are run, they will have the 
opportunity to ask any questions they may have before being asked to give written informed consent. 
 
Healthy controls for the MRI test run group will undergo a baseline MRI scan and a second scan at least 2 
weeks later, and then leave the trial. 
 
If any abnormalities are found which require follow up participants will be contacted by phone and if 
necessary invited to return to discuss the findings. The researcher will use their clinical judgement to decide 
if the participant needs to be referred to an appropriate service. 
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12.3.  Control Fat and Skin Sample sub-study  
To gain the full benefit from the fat and skin samples taken from the main trial participants referred to 
bariatric surgery, obese patients who have not been diagnosed with IIH will be approached at BHH for 
similar quantities of subcutaneous and omental fat samples as well as skin samples as detailed in 11.8. 
These participants’ weight, age, height and sex will also be recorded as well as clinically relevant co-
morbidities. The purpose of these samples will be to optimise the experiments before performing them on 
the main trial participants’ samples. 
 

Objectives for Control Fat and Skin Sample sub-study 
Primary objective: 

 To obtain subcutaneous and omental fat samples and skin samples to use as control samples. 
 

12.3.1 Eligibility for Control Fat and Skin Sample sub-study 
Inclusion criteria:  
1. Age between 18 and 65 years. 
2. Able to give informed consent. 
 
Exclusion criteria:  
1. Aged under 18 or over 65 years. 
2. Inability to give informed consent e.g. due to cognitive impairment. 
3. Diagnosis of IIH. 

 

Recruitment to the Control Fat and Skin Sample sub-study 
Participants in this sub-study will be recruited at the lead surgery site. Suitable potential participants will be 
approached by the research team at this site. The researcher will introduce the sub-study to them, and will 
provide them with sub-study specific PIS and consent form so that potential participants can find out more 
about the sub-study before deciding whether or not to take part.  
 
They will then have the opportunity to discuss any questions before their scheduled procedure, and will be 
asked to give written informed consent. 
 
 

13.  DATA ACCESS AND QUALITY ASSURANCE 

13.1. Monitoring and Audit 
The investigators and institutions will permit trial-related monitoring, audits and REC review, providing 
direct access to source data/documents. Trial participants are informed of this during the informed consent 
discussion and will consent to provide access to their medical notes. Monitoring of this trial will be to 
ensure compliance with GCP. 
 
A risk proportionate approach to the initiation, management and monitoring of the trial will be adopted 
and outlined in the trial-specific risk assessment. 
 

13.2. Site Set-up and Initiation 
All PIs will be asked to sign a Site Signature and Delegation log, the Protocol PI signature page, and to 
supply a current CV and GCP certificate to BCTU.  All members of the site research team are required to 
sign the Site Signature and Delegation Log, which details which tasks have been delegated to them by the 
PI. 
 
Prior to commencing recruitment, each recruiting site will undergo a process of initiation, either a meeting 
or a teleconference, which key members of the site research team are required to attend, covering aspects 
of the trial design, protocol procedures, adverse event reporting, collection and reporting of data and 
record keeping.  Sites will be provided with an Investigator Site File containing essential documentation, 
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instructions, and other documentation required for the conduct of the trial.  The trial office must be 
informed immediately of any change in the site research team. 
 

13.3. Central Monitoring  
Trials staff will be in regular contact with the site research team to check on progress and address any 
queries that they may have.  Trials staff will check incoming ICFs and CRFs for compliance with the protocol, 
data consistency, missing data and timing. Sites will be sent DCFs requesting missing data or clarification of 
inconsistencies or discrepancies.   
 
On-site monitoring visits may be triggered, for example by poor CRF return, poor data quality, low SAE 
reporting rates, excessive number of participant withdrawals or deviations. If a monitoring visit is required 
the Trials team will contact the site to arrange a date for the proposed visit and will provide the site with 
written confirmation. Investigators will allow the trial staff access to source documents as requested.   
 

13.4. Notification of Serious Breaches 
The sponsor is responsible for notifying the REC of any serious breach of the conditions and principles of 
GCP in connection with that trial or the protocol relating to that trial. Sites are therefore requested to 
notify the trial office of any suspected trial-related serious breach of GCP and/or the trial protocol. Where 
the trial office is investigating whether or not a serious breach has occurred sites are also requested to 
cooperate with the trial office in providing sufficient information to report the breach to the REC where 
required and in undertaking any corrective and/or preventive action.   
 
Sites may be suspended from further recruitment in the event of serious and persistent non-compliance 
with the protocol and/or GCP, and/or poor recruitment.  Any major problems identified during monitoring 
may be reported to the TMG, TSC, and REC. This includes reporting serious breaches of GCP and/or the trial 
protocol to the REC. A copy is sent to the University of Birmingham Clinical Research Compliance Team at 
the time of reporting to the REC. 
 

13.5.  Independent Trial Steering Committee 
The TSC provides independent supervision for the trial, providing advice to the Chief and Co-Investigators 
and the Sponsor on all aspects of the trial and affording protection for participants by ensuring the trial is 
conducted according to the principles of GCP in Clinical Trials. 
 
If the Chief and Co-Investigators are unable to resolve any concern satisfactorily, PIs and all others 
associated with the trial may write through the Trial Office to the chairman of the TSC, drawing attention to 
any concerns they may have about the possibility of particular side-effects, or of particular categories of 
participant requiring special study, or about any other matters thought relevant. 
 
The TSC will comprise an independent chairperson, one other independent specialist, one independent 
statistician, one independent patient and public involvement representative, and the CI. This group will 
meet at the beginning of the trial and thereafter up to six monthly depending on progress. 

 
13.6.  Data Monitoring Committee: determining when clear answers have emerged 

If one treatment arm is more effective with respect to the primary endpoints than the other, then this may 
become apparent before the target recruitment has been reached.  Alternatively, new evidence might 
emerge from other sources that one of the treatment arms is definitely effective. To protect against this, 
during the period of recruitment to the trial, interim analyses of major endpoints will be supplied, in strict 
confidence, to an independent DMC along with updates on results of other related studies, and any other 
analyses that the DMC may request.  The DMC will advise the chair of the TSC if, in their view, either of the 
randomised comparisons in the trial have provided both (a) “proof beyond reasonable doubt”†† that for all, 

                                            
†† Appropriate criteria of proof beyond reasonable doubt cannot be specified precisely, but a difference of at least 
p<0.001 (similar to Haybittle-Peto boundary) in an interim analysis of a major endpoint may be needed to justify 
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or for some, types of participant one particular treatment is definitely indicated or definitely 
contraindicated in terms of a net difference in the major endpoints, and (b) evidence that might reasonably 
be expected to influence the patient management of many clinicians who are already aware of the other 
main trial results. The TSC can then decide whether to close or modify any part of the trial. Unless this 
happens, however, the TMG, TSC, the investigators and all of the central administrative staff (except the 
statisticians who supply the confidential analyses) will remain unaware of the interim results. 
 
 

14.  ORGANISATION AND RESPONSIBILITIES 

To ensure the smooth running of the trial and to minimise the overall procedural workload, it is proposed 
that each participating centre should designate individuals who will be chiefly responsible for local co-
ordination of clinical and administrative aspects of the trial. 
 
All Investigators are responsible for ensuring that any research undertaken follows the agreed protocol, for 
helping care professionals to ensure that participants receive appropriate care while involved in research, 
for protecting the integrity and confidentiality of clinical and other records and data generated by the 
research, and for reporting any failures in these respects, adverse reactions and other events or suspected 
misconduct through the appropriate systems. 
 

14.1. Principal Investigator at each centre 
The responsibilities of the local Principal Investigator are for the conduct of research at their centre and to 
ensure that all medical and nursing staff involved in the care of the participant are well informed about the 
trial and trained in trial procedures, including obtaining informed consent. The local Principal Investigator 
should liaise with the Trial Coordinator on logistic and administrative matters connected with the trial. 
 

14.2. Nursing Co-ordinator at each centre 
Each participating centre should designate one nurse as local Nursing Coordinator. This person will be 
responsible for ensuring that all eligible patients are considered for the trial, that potential participants are 
provided with PIS, and have an opportunity to discuss the trial if required. The nurse may be responsible for 
collecting the baseline participant data and for administering the follow-up evaluations.   
 

14.3. The Neuroscience Trials Office 
The trial office at UoB is responsible for providing all trial materials, including the trial folders containing 
printed materials. These will be supplied to each collaborating centre, after relevant ethics committee and 
R&D approval has been obtained. Additional supplies of any printed material can be obtained on request. 
The trial office is responsible for collection and checking of data (including reports of SAEs thought to be 
due to trial treatment). The trial office will help resolve any local problems that may be encountered in trial 
participation. 
 

14.4. Research Governance 
The conduct of the trial will be in accordance with the Medical Research Council Guidelines for Good 
Clinical Practice 1998 and the Research Governance Framework for Health and Social Care. 

Participants/carers will be involved in the ethics process, ensuring that all PIS and consent forms are fit for 
purpose. The trial will adhere to the principles of GCP and the Declaration of Helsinki (2008 / 1996).  
 
All centres will be required to sign an Investigator’s Agreement, detailing their commitment to accrual, 
compliance, GCP, confidentiality and publication. Deviations from the agreement will be monitored and the 
TSC will decide whether any action needs to be taken, e.g. withdrawal of funding, suspension of centre. 
 

                                                                                                                                                 
halting, or modifying, the study prematurely. If this criterion were to be adopted, it would have the practical 
advantage that the exact number of interim analyses would be of little importance, so no fixed schedule is proposed. 
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The trial office will ensure researchers not employed by an NHS organisation hold an NHS honorary 
contract for the relevant organisation. 
 

14.5. Ethical and Trust Management  
The Trial has a favourable ethical opinion from West Midlands – The Black Country Research Ethics 
Committee (REC), determining that the trial design respects the rights, safety and wellbeing of the 
participants. The Trust Research and Development Office need to assess the “locality issues” relating to 
their population, the investigators, the facilities and resources. The trial office is able to help the local 
Principal Investigator in the process of the site specific assessment and NHS permission by completing as 
much of the standard IRAS form as possible. The local Principal Investigator will be responsible for liaison 
with the Trust and/or Local Research Network with respect to locality issues and obtaining the necessary 
signatures at their Trust. 
 
As soon as REC and Trust/Network approval has been obtained, the trial office will send a folder containing 
all trial materials to the local Principal Investigator. Entry of participants into the trial can then begin. 
 

14.6. Funding and Cost implications 
The research costs of the trial are funded by a clinical fellowship from the NIHR awarded to the CI. A 
subvention for the costs of surgery and Weight Watchers will be payable from this. Participant travel (up to 
£120 total) will be paid from this, as will £125 offered as a compensation for loss of time and earnings at 
the 12, 24 and 60 month visits. Participants in the matched obese control group will be offered a 
compensation for loss of time and earnings of £200 for a full baseline assessment day or £75 for a partial 
baseline assessment. Their reasonable travel expenses for this visit will also be refunded from this clinical 
fellowship. MRI Test Run and Sample Control participants will not be offered any payment or travel 
expenses. Further help with participant travel expenses has been kindly donated by the patient charity IIH 
UK. 
 
The trial has been adopted onto the NIHR portfolio and so the ‘NHS service support’ costs for this trial will 
be met by CLRN. 
 
Additional costs associated with the trial, e.g. gaining consent, baseline tests, for nurses to explain the 
questionnaires to participants, etc., are estimated in the standard IRAS form. These costs should be met by 
accessing the Trust/Network’s support budget. 
 

14.7. Indemnity 
There are no special arrangements for compensation for non-negligent harm suffered by participants as a 
result of participating in the trial. The trial is not an industry-sponsored trial and so ABPI/ABHI guidelines on 
indemnity do not apply. The normal NHS indemnity liability arrangements for research detailed in 
HSG96(48) will operate in this case. 
 
However, it should be stressed that in terms of negligent liability, NHS Trust hospitals have a duty of care to 
a patient being treated within their hospital, whether or not that patient is participating in a clinical trial. 
Apart from defective products, legal liability does not arise where there is non-negligent harm. NHS Trusts 
may not offer advance indemnities or take out commercial insurance for non-negligent harm. 
 

14.8. Publication 
A meeting will be held after the end of the trial to allow discussion of the main results among the 
collaborators prior to publication. The success of the trial depends entirely on the wholehearted 
collaboration of a large number of doctors, nurses and others.  For this reason, chief credit for the main 
results will be given not to the committees or central organisers but to all those who have collaborated in 
the trial. Centres will be permitted to publish data obtained from participants in the IIH:WT Trial that use 
Trial outcome measures but do not relate to the trial randomised evaluation and hypothesis. 
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15. PROJECT TIMETABLE AND MILESTONES 

Six months have been set aside to recruit and train staff, to identify patients/carers for the involvement 
group, to gain NRES, SSA and R & D department approvals and to set up trial procedures. With 45 months 
for recruitment, 60 months to follow the last participant, and 6 months for data analysis, the trial will take 
117 months to complete as shown on table 11 overleaf. As the primary endpoint is at 12 months, the trial 
will take 69 months to reach the publication of its main results. 
 
 

Table 11: IIH:WT timetable 
 

Time Action 

August 2013 Trial officially commences  
 

November 2013 
onwards 

Applications for SSA and R&D approval submitted 

February 2014  Recruitment commences 

October 2017 Main trial recruitment completed 

October 2018 Control participant recruitment completed 
Last participant reaches primary endpoint 
Data analysis commences 
Report written 

April 2019 Paper submitted for publication 

October 2022 Last participant completes 60 month follow up 
Data analysis commences 

April 2023 Long-term follow up paper submitted for publication 
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APPENDIX A: FRISÉN GRADING 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

 

 

 

  

Modified Frisén Scale for Grading Papilledema 
 
Grade 1 - C-Shaped halo with a temporal gap 
 
Grade 2 - The halo becomes circumferential  
 
Grade 3 - Loss of major vessels as they leave the 
disc 
 
Grade 4 - Loss of major vessels on the disc 
 
Grade 5 - Criteria of Grade IV + partial or total 
obscuration of all vessels on the disc 
 
From CJ Scott et al., 2010 [1] 
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