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1. CONTACT DETAILS 
 
Chief Investigator:  
Dr Finbar O‟Callaghan 
Level 6 UBHT Education Centre 
Upper Maudlin Street 
Bristol BS2 8AE 
0117 342 0167 
Finbar.ocallaghan@bristol.ac.uk 
 
Sponsor: 
University Hospitals Bristol NHS Foundation Trust 
Research and Innovation 
Level 3 Education Centre 
Upper Maudlin Street 
Bristol BS2 8AE 
0117 342 0233  
research@uhbristol.nhs.uk  
 
Funder: 
National Institute for Health Research (NIHR) 
NIHR Central Commissioning Facility 
Research for Patient Benefit programme 
Grange House 
15 Church Street 
Twickenham TW1 3NL  
020 8843 8000  
 
 
 
2. GLOSSARY OF TERMS 
AE Adverse Event 
AI Adverse Incident 
AML Angiomyolipomata 
AR Adverse Reaction 
DMC Data Monitoring Committee 
GCP Good Clinical Practice 
MHRA Medicines and Healthcare products Regulatory Agency 
mTOR Mammalian target of Rapamycin 
NIHR National Institute for Health Research UK 
PedsQL Pediatric Quality of Life Inventory (PedsQL) 
R&D Research and Development 
SAE Serious Adverse Event 
SAR Serious Adverse Reaction 
SEGA Sub-ependymal giant cell astrocytoma 
SF-36 Short Form 36 Health Survey 
SmPC Summary of Product Characteristics 
SSAR Suspected Serious Adverse Reaction 
SUSAR Suspected Unexpected Serious Adverse Reaction 
TMG Trial management group 
TSC  Tuberous Sclerosis Complex 
UAR Unexpected Adverse Reaction 
VABS Vineland Adaptive Behaviour Scale 
WASI Wechsler Abbreviated Scale of Intelligence 

mailto:Finbar.ocallaghan@bristol.ac.uk
mailto:research@uhbristol.nhs.uk
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3. ABSTRACT 
Tuberous Sclerosis Complex (TSC) is a genetic disorder characterised by the development of 
benign tumours (hamartomas) secondary to loss of regulation of the mTOR intracellular 
growth pathway. Problems include epilepsy, learning and behavioural difficulties, disfiguring 
facial hamartomas, haemorrhage from renal angiomyolipomas (AML/kidney tumours) and 
hydrocephalus from subependymal giant-cell astrocytomas (SEGAs/brain tumours). 
 
MiTS is a randomised double-blind placebo controlled trial of the drug metformin in TSC. The 
study hypothesis is that treatment with metformin will reduce the size of kidney tumours in 
people with TSC. Secondary aims are to investigate the side-effect profile of metformin in 
people with TSC; the effect of metformin on subependymal giant-cell astrocytomas 
(SEGAs/brain tumours), facial and nail tumours, severity of epilepsy, cognitive abilities, and 
quality of life. Adults and children with TSC will be recruited from a specialist TSC clinic and 
will be in the study for approximately 18 months. 
 
 
4. LAY SUMMARY 
Tuberous Sclerosis Complex (TSC) is a relatively common genetic disease; about 5000 
people in the UK have TSC. All develop benign tumours throughout the body, particularly in 
the kidneys, brain and skin. Many have severe epilepsy, learning difficulties, psychological 
and behavioural problems. The tumours can cause pain and sometimes be life-threatening – 
for example by blocking the flow of fluid in the brain, or by bleeding into organs. Current 
treatment for people with TSC manages these problems, but there is no therapy that cures 
TSC or modifies the way that TSC develops.  
 
In TSC, the genes TSC1 and TSC2 have been damaged. Normally these genes work to help 
control cell growth throughout the body. When they are damaged, some of our control over 
our cell growth is lost – this is why the tumours develop. 
 
The drug metformin works on the part of the body's cells that controls growth, and might 
provide an alternative way to control cell growth. If it does, then treatment with metformin 
could slow down, stop or even reverse the growth of tumours in TSC. Metformin has been 
shown to reduce the growth of some tumours growing in test-tubes and in mice, and is 
associated with a lower risk of development of cancerous tumours in some patients.  
 
This study is testing the idea that metformin is effective in reducing the size of kidney 
tumours in people with TSC. It is a randomised double-blind placebo controlled trial. It aims 
to recruit 100 people with TSC. Half will take metformin and half will take a sugar-pill 
(placebo) for 12 months. All will have regular checks for side effects. All will have scans at 
the start, 6, 12 and 18 months to monitor tumour size. At the same times they will have 
evaluations of their facial and nail tumours and epilepsy severity. At the start of the study 
and at 12 months they will have evaluations of their cognitive abilities and their quality of 
life.  
 
 
 
5. BACKGROUND 
TSC is a relatively common genetic disorder with a prevalence of 4–9 per 100,0001-2. It is 
characterised by the development of tumours (hamartomas) throughout the body. 
Hamartomas can occur in almost any tissue but particularly in the kidneys, brain, skin and 
heart. TSC is associated with difficult epilepsy (approximately 75% of patients)3; learning 
difficulties (approximately 50%, 30% with profound learning disability IQ<21)1; and a range 
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of psychological and behavioural problems including autism4-5. Tumours on the skin and nails 
can be significantly disfiguring. Many adults with TSC are unable to live independently and 
require state or family care6. Tumours affecting the heart7 kidneys8 and brain can cause life-
threatening complications9. Kidney tumours tend to increase in number and size with 
increasing age, and can be associated with symptomatic bleeding, sometimes life-
threatening, in 10%. Patients are likely to require lifelong health-care follow-up. 
 
The two genes responsible for TSC (called TSC1 and TSC2) were identified in the 1990s. 
Since then there has been considerable progress in elucidating the molecular mechanisms by 
which they exert their influence10: They play a central role in regulating an insulin driven cell 
signalling pathway (IRS-PI3Kinase-mTOR-S6 Kinase) that promotes cell growth11. Mutations 
in TSC1/2 mean that their gene products do not inhibit mTOR effectively. This allows the 
promotion of unregulated cell growth that leads to the development of tumours. It is 
postulated that drugs that inhibit mTOR will inhibit or reverse tumour development in 
TSC12).  
 
Rapamycin is a drug that is known to inhibit mTOR and recent studies have shown that 
rapamycin (and its analogue RAD001) can reduce TSC-related kidney and brain tumour 
size13-15. There is anecdotal evidence of rapamycin reducing facial hamartomas16. 
Spontaneous regression of these hamartomas is not reported16-18. Rapamycin has been 
shown to reverse learning deficits and improve epilepsy in mouse models of TSC19-20.  
 
Although this is encouraging, rapamycin, which is usually used to suppress the immune 
system following organ transplantation, has a high incidence of side effects21. Pilot trials of 
rapamycin in TSC have found side effects such as mucositis (painful inflammation of the 
mouth), diarrhoea, and respiratory infections severe enough to require hospitalisation in a 
third of patients13. As such, participants required periods off therapy12 and this interruption 
has been linked to re-growth of tumours15. Little is known about the side effects of long-
term rapamycin use.  
 
Metformin is a drug that potentially offers the benefit of mTOR inhibition without the side 
effect profile of rapamycin. It is used by millions of people with type 2 diabetes and has a 
very benign side effect profile22. It does not lower blood sugar in non-diabetic people unless 
given in overdose23. It has recently been shown to inhibit mTOR24-25 and has been used to 
inhibit the growth of cancerous cells (breast cancer and squamous cell carcinoma cells) in 
vitro via this mTOR inhibition26-28. It has been shown to kill human breast cancer cells in a 
mouse model29 and was used in this mouse model at concentrations lower than typically 
used for the treatment of diabetes29. It is hypothesised that metformin will reduce TSC-
related tumour size via inhibition of mTOR.  
 
 
 
6. OBJECTIVES 
To test whether metformin reduces the size of AML (kidney tumours) in TSC. 
  
 
 
7. HYPOTHESES 
Primary: 

x Metformin reduces the size of AML (kidney tumours) in TSC. 
  
Secondary: 
That in TSC, metformin will also: 

x Reduce the size of subependymal giant-cell astrocytomas (SEGAs/brain tumours) 
x Reduce the size of facial and nail hamartomas 
x Improve control of epilepsy 
x Improve cognitive ability 
x Improve quality of life 
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8. OUTCOME MEASURES 
Primary: 
x Mean AML volume at 12 months:  

The 5 largest AML will be identified from the baseline magnetic resonance imaging (MRI). 
AML diameter and volume will be measured. Volumes are measured using a validated 
MRI stereology method30. (Reliability coefficients are: Inter-rater –0.961, Intra-rater –
0.962) These are measured again at 12 months.  

 
Secondary: 
x Safety: 

Toxicity will be graded using the National Cancer Institute's Common Terminology 
Criteria for Adverse Events. Participants will record a daily diary for the first 14 days, 
then a monthly diary thereafter. Following any dose escalation there will be a further 14 
days of daily record keeping. Clinical assessment including measurement of renal and 
liver function and blood glucose levels will occur at baseline, 6 weeks after starting 
treatment, and then 6 weeks after any dose change at 6 months.  

 
x Mean sub-ependymal giant cell astrocytoma (SEGA) volume at 12 months:  

Up to 2 SEGAs will be identified from the baseline MRI. Volumes are measured using MRI 
volumetry. These are measured again at 12 months. (Pragmatically, the brain and 
kidney imaging can be performed together.) 
 

x Facial and nail tumour appearance:  
These will be assessed at baseline, at 6, 12 and 18 months. This will be assessed by 
patient report; by a study investigator using TSC grading scheme31; and by physician‟s 
global assessment of the clinical condition32. Records will be made by digital 
photography.  

 
x Epilepsy outcome:  

This will be measured by patient epilepsy diary throughout the study. The total number 
of seizures and longest period seizure free will be assessed.  
 

x Cognitive Ability and Adaptive Behaviour:  
This will be assessed at baseline, and 12 months after starting treatment. It will be 
assessed using the Wechsler Abbreviated Scale of Intelligence (WASI) and the Vineland 
Adaptive Behaviour Scale (VABS). 
 

x Quality of life (QOL):  
Health related QOL will be assessed at baseline and 12 months using the Pediatric 
Quality of Life Inventory (PedsQL) for ages 10–18, and the Short Form 36 Health Survey 
(SF-36) for ages 18+.  
 
 

 
9. STUDY DESIGN 
 
9.1 Inclusion criteria 
x Male or female. 
x Age 10–65 years. (Rationale for the lower age limit is that renal AML in TSC tend to 

develop with age, and are not present in the majority of young children. They are 
present in over 90% of patients by age 14.) 

x Clinically definite diagnosis of TSC (using the modified Gomez criteria). 
x One or more renal AML of at least one centimetre in largest diameter. 
x Signed informed consent.  
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9.2 Exclusion criteria 
x Serious intercurrent illness or an uncontrolled disease that could compromise 

participation in the study. 
x Impairment of renal function (metformin has a rare [incidence approximately 9 per 

100,000 patient years]23 but serious [potentially leading to death] side-effect called lactic 
acidosis. The main risk of this side effect is in people with impaired renal function.)*  

x Use of x-ray contrast medium containing iodine within the last 30 days (this can 
temporarily impair renal function). 

x Multiple AMLs where individual lesions cannot be distinguished (distinguishing individual 
lesions will be required to assess the primary objective).  

x Renal haemorrhage within preceding year (patients with high risk of renal haemorrhage 
may require frequent assessment and intervention).  

x Known conservatively managed renal aneurysm(s) >10mm (as above).  
x Liver insufficiency (a contraindication for metformin).  
x Acute or chronic disease which may cause tissue hypoxia e.g. cardiac/respiratory failure, 

recent myocardial infarction, shock (increases the risk of lactic acidosis).  
x Diabetes. 
x Treatment with any injected or oral hypoglycaemic drug.  
x Use of an investigational drug within the last 30 days. 
x Pregnancy, planning to become pregnant, or breastfeeding. 
 

*Renal impairment is here defined as creatinine levels out of the normal reference ranges for the 
participant’s age and gender.  The normal reference ranges are listed below:   
 

Children 8-11 yrs:  40-80 mmol/L 
Children >12yrs:  75-120 mmol/L 
Adults (Male):    59-104 mmol/L 
Adults (Female):  45-84 mmol/L 

 
 

 
9.3 Recruitment 
Participants will be recruited from specialist TSC clinics. Prior to their standard clinic 
appointment, all clinic patients (or their parents/carers) will be sent a letter introducing the 
study (including participant information sheets and study team contact details). They will be 
offered the opportunity to discuss the study at an appointment directly after their next clinic 
visit. In the case of children, and adults with learning difficulties, consent will be sought from 
their parent, guardian, carer or legal representative. Assent will also be sought where 
possible. 
 
 
9.4 Participant withdrawal 

x An investigator may only withdraw a participant from the trial if it is in that 
participant‟s best interest.   

x A participant or their parent / legal guardian may choose to withdraw from the trial at 
any time, without needing to give a reason, and without their care being affected. 

x In either of the above situations, it will be ascertained whether the participant needs 
/ wishes to withdraw from the whole trial, or just the treatment allocated.  For 
example a participant could choose to withdraw from treatment, but continue with 
the trial assessments.  We would aim for any withdrawn participant to complete as 
many further trial assessments as they are happy to. 

  
 
9.5 Randomisation 
Participants will be randomised 1:1 to metformin and placebo groups. Randomisation will be 
stratified by age-group (10 to <20; 20 to <30; 30 to <40; and 40 to <65) and by presence 
or absence of learning difficulties (IQ<70; IQ >70) as frequency and size of renal tumours 



MiTS Protocol, V3.0, Date: 28/Oct/2011, CI: Finbar O‟Callaghan, EudraCT: 2011-001319-30 

9 

tends to increase with age, and may be associated with the presence or absence of learning 
difficulties.  Randomisation will be undertaken using blocked random allocation. 
 
 
9.6 Conditions for unblinding 
An investigator can request emergency unblinding if:  
(a) A patient experiences a sudden unexpected adverse reaction or medical event, and  
(b) Knowledge of the treatment allocation is necessary for the medical care of the patient. 
 
The investigator would contact the UHB Pharmacy Formulations Department to have the 
individual participant‟s treatment allocation confirmed, after giving the following information: 
study title and protocol number; investigator name and study site; patient name; patient 
study number.  The investigator should alert the Chief Investigator first where possible. 
 
 
9.7 Sample size 
It is estimated that 36 participants per arm would be required to have a statistical power of 
90% to detect a mean reduction in tumour volume of 20% at a significance level of 5%. On 
this estimate the total number of participants required = 72.  
 
The aim to recruit 100 participants is set to conservatively allow for up to 28% attrition rate. 
(The largest pilot study of rapamycin (with no placebo arm) screened 28 patients for 
participation13. 2 were ineligible and 1 of the 26 approached declined to take part. 25 were 
enrolled, of which 5 had withdrawn by 12 months. A further 2 withdrew after 12 months to 
continue rapamycin off-licence. The total attrition rate for this study was 28%.) 
 
The above study found a mean reduction of 53% in renal tumour volume after 12 months 
with a standard deviation of ±26%. All participants had reduction in tumour volume. The 
estimate of sample size for the MiTS study is based upon the detection of a relatively 
conservative tumour response rate. 
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9.8 Involvement for participants  
(see also Appendix 1: Schedule of Assessments) 
 

 
 

 

All clinic patients receive a letter introducing the study  
and a patient information sheet. 

At their next clinic appointment:  
Discussion of the study and consent/assent if appropriate. 

All baseline measurements: 
Kidney and brain MRI; facial and nail hamartoma, epilepsy, cognition and quality of 

life assessments; kidney and liver function test, blood glucose level test. 

Randomisation: 
1:1 metformin / placebo, stratified by age and presence / absence of learning 

difficulties.  TREATMENT STARTED. 
 

6 weeks after starting treatment:  
Kidney and liver function tests, blood glucose test. 

6 months after starting treatment:  
Kidney ultrasound scan; epilepsy, facial and nail hamartoma assessment.  

Dose raise if treatment is well tolerated. 

6 weeks after 6 month visit: 
Kidney and liver function tests, blood glucose test. 

12 months after starting treatment: 
Kidney and brain MRI; facial and nail hamartoma, epilepsy, cognition and quality of life 

assessments.  TREATMENT STOPS 
 

18 months after starting treatment:  
Kidney ultrasound scan; epilepsy, facial and nail hamartoma assessment. 

End of study 
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9.9 End of Trial 

x Individual involvement for participants will end when they have completed the 18 
month assessments. 

x Drug regulatory approval from the MHRA will end when all participants continuing in 
the trail have completed 12 months of treatment.   

x Ethical approval will end when all participants continuing in the trial have completed 
their final assessments at 18 months.   

x The sponsoring institution‟s R&D approval will end when trial analysis, publication and 
archiving of trial data is complete.  

 
 
9.10 Protocol Amendments 
Substantial amendments to the protocol will be notified by the Chief Investigator (CI) to the 
approving Ethics Committee, the Medicines and Healthcare products Regulatory Agency 
(MHRA), and the Sponsoring Institution‟s Research and Development department.  Principal 
Investigators (PIs) and their local R&D departments will also be notified.  The amendment 
number will be listed on the front cover of the protocol.   
 
 
 
10. TREATMENT 
Participants will have 12 months of treatment with either metformin or placebo.  Metformin 
will be in 500mg tablets, with shape, size and colour matched placebo tablets.  Tablets 
should be swallowed whole with a glass of water, during or after meals.  Tablets should not 
be chewed. 
 
 
10.1 Trial supplies 
Metformin and placebo tablets will be sourced and packaged as blinded patient packs by the 
sponsor institution‟s pharmacy formulation department.  Study medication will be stored and 
dispensed by the site‟s pharmacy department in accordance with Good Clinical Practice and 
Good Manufacturing Practice. 

 
Pharmacy Department 
University Hospitals Bristol NHS Foundation Trust 
Bristol Royal Infirmary 
Marlborough Street 
Bristol BS2 8HW 
 
    
10.2 Metformin 
Metfomin (1,1-dimethylbuguanide hydrochloride) is a biguanide widely used as an oral 
antihyperglycemic agent.  It has been used since the 1950s in the treatment of insulin 
resistant diabetes.  In the presence of endogenous insulin, metformin decreases glucose 
production, and increases peripheral utilisation of glucose.  While regulating blood glucose 
levels in diabetics, it does not cause hypoglycaemia in non-diabetic patients unless given in 
overdose.  For full details on side effects, see the „Adverse Events‟ section below. 
 
Metformin inhibits the mTOR growth pathway and so in theory could compensate for the loss 
of natural mTOR inhibition in TSC33-36.  
 
 
10.3 Dosing 
Adults: Drug dosing will start with a standard low dose of metformin for diabetes (500mg 
twice a day)22-23 37.  At 6 months there will be a dose escalation (500mg three times a day) 
as long as the patient is tolerating treatment well. 
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Children 10-16 years: Drug dosing will start at 500mg once a day.  After two weeks at this 
dose, it will be escalated to 500mg twice a day.  At 6 months there will be a dose escalation 
(500mg three times a day) as long as the patient is tolerating treatment well. 
 
 
 
10.4 Adherence 
Adherence to treatment will be monitored by directly questioning participants (and/or their 
parent/guardian).  Participants will also be asked to bring their unused treatment to 
dispensing and assessment visits; leftover tablets will be counted to check consistency with 
participant report.  All dosing errors and discrepancies will be recorded.  This is a pragmatic 
trial, so no invasive monitoring of adherence will be undertaken. 
 
 
10.5 Concomitant/Prohibited therapies 
Prohibited:  

(a) Intravascular iodinated contract agents (ICA): metformin must be discontinued prior 
to (or at the time of) ICA administration.  Metformin must not be re-started until 48 
hours afterwards, and after renal function has been re-evaluated and found normal.  

 
Concomitant therapies where extra caution is advised: 

(a) Therapies that may impair renal function: 
i. Antihypertensive therapies 
ii. Diuretic therapies  
iii. Non-steroidal anti-inflammatory therapies. 

 
Renal function is evaluated at baseline, 6 weeks, and 6 weeks after any dose 
adjustment at 6 months.  If renal function is found to be impaired at any of these 
assessments, in patients taking any of the above therapies, then the patient will be 
withdrawn from the trial.   
 
If a patient is started on regular treatment with any of the above therapies during the 
course of the trial, then renal function will be assessed within 6 weeks of initiation of 
therapy.  If renal function is abnormal at this assessment, the patient will be 
withdrawn from the trial. 

 
(b) Therapies that may affect blood glucose levels: 

i. Insulin or other oral anti-diabetics 
ii. Medicinal products with intrinsic hyperglycaemic activity (glucocorticoids, 

sympathomimetics) 
iii. ACE-inhibitors. 

 
Patients taking insulin or other oral anti-hypoglycaemic agents will not be participants 
in the trial (see exclusion criteria, section 9.2 above).  Blood glucose levels are 
evaluated at baseline, 6 weeks, and 6 weeks after any dose adjustment at 6 months.  
If blood glucose is found to be abnormal at any of these assessments, in patients 
taking any of the above therapies, the patient will be withdrawn from the trial. 
 
If a patient is started on treatment with a medicinal product with intrinsic 
hyperglycaemic activity, or with an ACE-inhibitor during the course of the trial, they 
will be withdrawn from the trial. 

 
(c) Acute alcohol intoxication is associated with increased risk of lactic acidosis, so 

excessive ingestion of alcohol and alcohol-containing products should be avoided. 
 

 
 
10.6 Dose interruption / modification / withdrawal critera 
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As well as the situations detailed in section 10.5 above, treatment may be interrupted, 
modified or withdrawn in the following situations: 
 

(a) Metabolic decompensation: in cases of metabolic decompensation, the participant 
would be withdrawn from the trial.  
 

(b) Surgery with anaesthesia: metformin must be discontinued 48 hours before elective 
surgery under general, spinal or peridural anaesthesia.  Metformin may be restarted 
no earlier than 48 hours following surgery or resumption of oral nutrition, and only 
after renal function has been re-evaluated and found normal. 
 

(c)  Pregnancy: any patient that becomes or plans to become pregnant during the trial 
will be withdrawn from the trial. 

 
 

 
11. ADVERSE EVENTS 
 
11.1 Potential / expected side effects 
 
Side effects of metformin as listed in the British National Formulary:  
 
Anorexia, nausea, vomiting, diarrhoea (usually transient), abdominal pain, taste 
disturbance, rarely lactic acidosis (withdraw treatment), decreased vitamin-B12 absorption, 
erythema, pruritus and urticaria, hepatitis also reported23. 
 
Undesirable effects as listed in the Summary of Product Characteristics: 
 
Frequencies are defined as follows: 

x Very common:>1/10 
x Common>1/100, <1/10  
x Uncommon>1/1,000, <1/100  
x Rare>1/10,000,<1/1,000 
x Very rare <1/10,000, not known (cannot be estimated from the available data). 

 
Nervous system disorders: 
Common: Taste disturbance 
 
Gastrointestinal disorders: 
Very common: Gastrointestinal disorders such as nausea, vomiting, diarrhoea, abdominal 
pain and loss of appetite.  These undesirable effects occur most frequently during initiation 
of therapy and resolve spontaneously in most cases.  To prevent them, it is recommended 
that metformin be taken in 2 or 3 daily doses during or after meals.  A slow increase of the 
dose may also improve gastrointestinal tolerability. 
 
Skin and subcutaneous tissue disorders: 
Very rare: Skin reactions such as erythema, pruritus, urticaria 
 
Metabolism and nutrition disorders: 
Very rare: Lactic acidosis. 
Decrease of vitamin B12 absorption with decrease of serum levels during long-term use of 
metformin.  Consideration of such aetiology is recommended if a patient presents with 
megaloblastic anaemia. 
 
Hepatobiliary disorders: 
Very rare: Isolated reports of liver function tests abnormalities or hepatitis resolving upon 
metformin discontinuation. 
 
Special precautions regarding Lactic Acidosis: 
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Lactic acidosis is a rare, but serious (high mortality in the absence of prompt treatment), 
metabolic complication that can occur due to metformin accumulation.  Reported cases of 
lactic acidosis in patients on metformin have occurred primarily in diabetic patients with 
significant renal failure.  The incidence of lactic acidosis can and should be reduced by 
assessing also other associated risk factors such as poorly controlled diabetes, ketosis, 
prolonged fasting, excessive alcohol intake, hepatic insufficiency and any condition 
associated with hypoxia. 
 
Diagnosis: 
The risk of lactic acidosis must be considered in the event of non-specific signs such as 
muscle cramps with digestive disorders as abdominal pain and severe asthenia.  Lactic 
acidosis is characterised by acidotic dyspnea, abdominal pain and hypothermia followed by 
coma.  Diagnostic laboratory findings are decreased blood pH, plasma lactate levels above 
5mmol/l, and an increased anion gap and lactate/pyruvate ratio.  If metabolic acidosis is 
suspected, metformin should be discontinued and the patient should be hospitalised 
immediately. 
 
 
11.2 Definitions of Adverse Events 
 

Adverse Event  
(AE) 

An adverse event is any untoward medical occurrence in a subject to whom a 
medicinal product/medical device/intervention has been administered, 
including occurrences which are not necessarily caused by or related to that 
product.  (All of the below are sub-types of adverse event.) 
 

Adverse 
Reaction (AR) 

An adverse reaction is any untoward and unintended response in a subject to 
an investigational medicinal product/medical device/intervention which is 
related to any dose administered to that subject. 
 
Any adverse event qualifies as an adverse reaction if:  

x Judged by either the reporting investigator or the sponsor as having 
reasonable causal relationship to a medicinal product/medical 
device/intervention; or  

x Where there is evidence or argument to suggest a causal relationship. 
 

Unexpected 
Adverse 
Reaction 
(UAR) 

An unexpected adverse reaction is an adverse reaction, the nature and 
severity of which is not consistent with the information about the medicinal 
product/medical device/intervention (as set out in the Summary of Product 
Characteristics.) 
 

Serious  
 

Any event can be defined as „serious‟ if it: 
x Results in death. 
x Is life threatening (at risk of death at the time of the event; not an 

event which hypothetically might have caused death if it were more 
severe). 

x Requires hospitalisation or prolongation of an existing inpatient 
hospitalisation. 

x Results in persistent or significant disability or incapacity. 
x Is a congenital anomaly / birth defect. 

 
As described in the CT-3 Guidance (2011/C 172/01) other medical events 
may jeopardise the subject or may require an intervention to prevent a 
characteristic or consequence of a SAE.  Such events are referred to as 
„important medical events‟ and are also considered as „serious‟ in accordance 
with the definition of a SAE. 
 

Suspected 
Serious Adverse 
Reaction 

A suspected serious adverse reaction (SSAR), is any serious adverse reaction 
that is suspected (possibly or probably) to be related to the investigational 
medicinal product/medical device/intervention. 



MiTS Protocol, V3.0, Date: 28/Oct/2011, CI: Finbar O‟Callaghan, EudraCT: 2011-001319-30 

15 

(SSAR) 
Suspected 
Unexpected 
Serious Adverse 
Reaction 
(SUSAR) 

A suspected unexpected serious adverse reaction (SUSAR) is an SSAR which 
is also “unexpected”, meaning that its nature and severity are not consistent 
with the information about the medicinal product in question (as set out in 
the Summary of Product Characteristics.) 

 
 
11.3 Procedures for adverse events 
 
All adverse events (any type listed in the table above) occurring for a participant during the 
trial period (from the point of consent, to completion of the 18 month assessments) and for 
30 days following completion of study assessments, will be recorded and reported in 
accordance with UH Bristol‟s Research Related Adverse Event Reporting Policy.   
 
Specifically this entails: 
 

11.3.1. For all Adverse Events: 

o These must be recorded in the medical notes / source documents, with the 
Investigator‟s judgement regarding the relationship of the AE to the study 
treatment. 

o An adverse event record form must be completed and kept in the study files. 
o All adverse events will be subject to statistical analysis, and the conclusions 

included in the final study report. 
 

11.3.2. For all Serious Adverse Events: 

o The sponsor must be notified of an SAE within 24 hours of the research team 
becoming aware of it.  An initial report form must be completed and sent to 
the sponsor.   

o The care organisation / research site (if this is not the sponsor); the Chief 
Investigator and the Data Monitoring Committee (via the CI) must also be 
informed within 24 hours. 

o A follow-up report form must be completed and sent to the sponsor; care 
organisation / research site; CI and DMC within 5 days. 

o Follow-up information should continue to be sent to these parties until the SAE 
has resolved. 

o The CI will inform all PIs of relevant information about SAEs that could 
adversely affect the safety of subjects. 

o The CI will provide the Research Ethics Committee with copies of all reports 
and recommendations of the DMC. 

o On request of the MHRA, the CI will submit detailed records of all adverse 
events that have been reported. 
 

11.3.3. Where the Investigator or Sponsor has assessed the SAE to be a SUSAR: 

o Where the SUSAR is fatal or life-threatening: 
� The sponsor‟s Research and Innovation department will report all 

SUSARs to the MHRA and the main REC within 7 days of becoming 
aware of the event. 

� Any additional information will be reported within 8 days of the first 
report. 
 

o Where the SUSAR is not fatal or life-threatening: 
� The sponsor‟s Research and Innovation department will report all 

SUSARs to the MHRA and the main REC within 15 days of becoming 
aware of the event. 

 

http://www.uhbristol.nhs.uk/files/nhs-ubht/Research%20related%20AE%20policy%20version%203.4_23.08.2010.pdf
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o SUSAR reports to the main REC will be accompanied by a „Safety Report Form 
for CTIMPs‟, available from the National Research Ethics Service website: 
http://www.nres.npsa.nhs.uk/applications/after-ethical-
review/safetyreports/safety-reports-for-ctimps/ 
 

 
 
 
Contacts for reporting serious adverse events and SUSARs: 

x Sponsor: 
Email: research@uhbristol.nhs.uk 
Fax: 0117 342 0239 
Tel: 0117 342 0233 

 
x Chief Investigator: 

Email: finbar.ocallaghan@bristol.ac.uk 
Fax: 0117 342 0186 
Tel: 0117 342 0167 

 
 

Reporting forms are available at: http://www.uhbristol.nhs.uk/forms-and-templates 
 
 
 
12. DATA COLLECTION AND HANDLING 
Data will be collected by the study researcher, recorded on standardised data collection 
forms, and entered onto a password-protected study database.  All paper and electronic data 
will be stored securely throughout the trial and after the trial has finished.  All source 
documents will be retained for a period of 15 years after the trial has finished.  Where trial 
related information is documented in the medical records, those records will be identified by 
a „Do not destroy before dd/mm/yyyy‟ label (where the date is 15 years after the last patient 
last visit).  All data collection, handling and storage will be in accordance with the Data 
Protection Act 1998. 
 
 
12.1 Patient Identifiable Data 
Each participant will be assigned a unique study number, which will be used in any 
correspondence between local study sites and the main site.  Patient identifiable data will 
only be recorded on the consent form, and in the patient‟s hospital records.  Copies of the 
signed consent form will be kept in the patient‟s hospital records and the study records. 
 
 
12.2 Data Quality and Validity 
Any errors in paper data entry will be crossed through with a single line, and initialled and 
dated by the person making the change.  For electronic data entered into the study 
database, we will use a continuous sampling plan (a record verification procedure) to check 
for and correct any data errors38.  
 
 
 
13. DATA MONITORING COMMITTEE 
A Data Monitoring Committee will meet annually and at other times if requested by an 
investigator or the sponsor.  The DMC will include: 
 

x An independent paediatrician 
x An independent adult physician 
x An independent statistician 
x The Chief Investigator 

http://www.nres.npsa.nhs.uk/applications/after-ethical-review/safetyreports/safety-reports-for-ctimps/
http://www.nres.npsa.nhs.uk/applications/after-ethical-review/safetyreports/safety-reports-for-ctimps/
mailto:research@uhbristol.nhs.uk
mailto:finbar.ocallaghan@bristol.ac.uk
http://www.uhbristol.nhs.uk/forms-and-templates
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x The main study researcher 
x The research co-ordinator 

 
No routine interim data analysis is planned. 
 
 
 
14. DATA ANALYSIS 

 
Primary Analysis: 
The primary analysis of efficacy will be a comparison of the renal AML response rates in the 
metformin and placebo arms. The percentage difference in volume of AML between baseline 
and 12 months will be compared for each patient.  The primary analysis will be by intention 
to treat.  
 
Statistical tests: 
If the differences in volume are normally distributed or can be transformed, a comparison 
between the active treatment (metformin) group and placebo group will be made using a 
two-tailed t-test. If the data cannot be transformed, then a more conservative non-
parametric approach will be adopted using an equivalent test (Wilcoxon Rank Sum Test or 
Mann-Whitney U Test).   
 
Stratification: 
The two groups will be stratified within the randomisation process for age-group and 
presence or absence of learning difficulties – such factors are already known to be 
associated with the frequency and size of renal AML. Possible further differences between 
the groups (gender, baseline disease severity, genotype, size of initial AML etc.) will also be 
adjusted for if needed using multivariable linear regression models, although it is hoped that 
the randomisation process will balance out most factors.  
 
Interaction: 
Possible interactions between baseline factors (i.e. genotype, baseline disease severity, age-
group, learning disability) and treatment with respect to outcome will be investigated using 
multivariable linear regression models. 
 
Analysis of secondary outcomes: 
The secondary outcome variables will also be continuous and a similar strategy as described 
above will be used to analyse the effects of treatment on these variables.   
 
Analysis of safety data: 
For safety data participants will be analyzed according to treatment received. An interim 
analysis is not planned. The renal ultrasound scans undertaken at 6 and 18 months are for 
safety monitoring purposes only. These scans will not give precise measurements of AMLs 
and therefore will not be included in any statistical analysis of outcome. 
 
 
 
15. REPORTING 
 
Progress reports: 
Annual progress reports (APR) will be submitted to the main Research Ethics Committee, 
starting 12 months after the date on which the favourable opinion was given, and continuing 
until the end of the study.  A copy will be sent to the sponsor.  Annual progress and financial 
reports will also be sent to the funder (NIHR). 
 
Safety reports: 
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Annual safety reports (ASR) will be submitted to the MHRA and main Research Ethics 
Committee, starting 12 months after the date on which the CTA was granted.  These will be 
developed with assistance from the sponsor. 
 
 
 
 
 
16. PUBLICATIONS AND DISSEMINATION 
Study results will be disseminated both as posters/presentations at meetings and 
conferences, and via publications in academic and medical journals.  Results will also be 
reported to the study participants via a newsletter.  
 
All publications and presentations will be in accordance with the funder‟s publication policies, 
and the funder will be notified (including a copy of the forthcoming publication) at least 28 
days prior to any publication. 
 
Authorship of publications will include all those who meet all of the following criteria: 

i. Substantial contributions to conception and design, acquisition of data, or analysis 
and interpretation of data. 

ii. Drafting the article or revising it critically for important intellectual content. 
iii. Final approval of the version to be published. 

 
Other collaborators or members of the research group who may have contributed to some 
but not all of these criteria will be listed in the Acknowledgments. 
 
Authorship and order of authorship will be agreed in advance of development of publications. 
Publications will include a description of the contributions of each author and how order has 
been assigned. This is likely to place the person who took the lead in writing the manuscript 
or doing the research first, and the most experienced contributor in the field last. 
 
 
 
17. RESEARCH GOVERNANCE AND MONITORING 
This study will be conducted in accordance with:  

x The Medicine for Human Use (Clinical Trial) Regulations 2004.  
x International Conference for Harmonisation of Good Clinical Practice (ICH GCP) 

guidelines.  
x Research Governance Framework for Health and Social Care.  

 
External monitoring: 
The study will be monitored and audited in accordance with UH Bristol‟s policy.  All trial 
related documents will be made available on request for monitoring and audit by UH Bristol, 
the relevant Research Ethics Committee and for inspection by the Medicines and Healthcare 
products Regulatory Authority or other licensing bodies. 
 
Internal monitoring – the Trial Management Group (TMG): 
The TMG will monitor and manage the day-to-day running of the trial.  This group comprises 
the Chief Investigator, main study researcher, and study co-ordinator, and will meet weekly 
(and more frequently as necessary).  The TMG will be in regular contact with any other 
study sites. 
 
 
 
18. ETHICAL AND RESEARCH APPROVALS 
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This protocol will be submitted for research approvals from a UK Ethics Committee, the 
MHRA, the sponsoring Institution, and local sites.  The study will be performed subject to, 
and conducted in accordance with these approvals. 
 
 
19. INSURANCE AND INDEMNITY 
The Department of Health has published arrangements for Indemnity for research in the 
NHS.  This is an NHS-sponsored research study, so falls under these arrangements.  
(Department of Health document HSG(96)48, reference no. 2). 
 
If there is negligent harm during the clinical trial when the NHS body owes a duty of care to 
the person harmed, NHS Indemnity covers NHS staff, medical academic staff with honorary 
contracts, and those conducting the trial. 
  
NHS Indemnity does not offer no-fault compensation and is unable to agree in advance to 
pay compensation for non-negligent harm.   Ex-gratia payments may be considered in the 
case of a claim. 
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Appendix 1: Schedule of Assessments 
 

 Visit 0 Visit 1 Visit 2 Visit 3 Visit 4 Visit 5 

Procedure Baseline 6 weeks 
+/–  2 
weeks 

6 months 
+/–  4 
weeks 

6months 
+6 weeks 
+/–  2 
weeks 

12 
months 
+/–  4 
weeks 

18 
months 
+/–  4 
weeks 

Consent X      
Inclusion/Exclusion X      
Randomisation X      
Start treatment X      
Dose raise if well tolerated   X    
Stop treatment     X  
MRI brain and kidney X    X  
Ultrasound kidney   X   X 
Facial and nail tumour 
assessment 

X  X  X X 

Epilepsy assessment X  X  X X 
Cognitive assessment  
(WASI or VABS) 

X    X  

Quality of Life assessment  
(Peds-QL or SF-36) 

X    X  

Adverse Events Diary  
(daily entry for first 14 days, 
monthy thereafter) 

X      

Kidney and Liver Function 
Test 

X X  X   

Blood Glucose Level test X X  X   
Treatment compliance check  X X X X  
Vital signs X X X X X X 

 


