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[bookmark: _Toc7082706][bookmark: _Toc83029328]INTRODUCTION

This statistical analysis plan describes the analysis and presentation of the SETS aHUS trial. This plan, along with all other documents relating to the analysis of this trial, will be stored in the SETS aHUS trial folder in ‘School Statistics’ on a shared drive only assessable to the trial statisticians.
	
[bookmark: _Toc72221675][bookmark: _Toc7082707][bookmark: _Toc83029329]Trial Summary

	Trial Title
	Stopping Eculizumab Treatment Safely in atypical Haemolytic Uraemic Syndrome (aHUS)

	Acronym
	SETS aHUS

	Clinical Phase
	Phase IIb 

	Summary of Trial Design
	Single arm, non-blinded assessment of the safety of Eculizumab withdrawal in patients with aHUS with continuous monitoring of adverse events using the Bayes factor single arm design.

	Summary of Participant Population
	Patients with atypical Haemolytic Uraemic Syndrome who are receiving Eculizumab therapy

	Planned Sample Size
	30 patients who withdraw from Eculizumab (only these patients will be considered in SAP)
20 patients who will remain on treatment (completing Health Economic assessments only)

	Planned Number of Sites
	20

	Treatment withdrawal Duration
	24 months

	Follow Up Duration
	24 months

	Planned Trial Period
	48 months

	
	
Objectives
	

	Primary
	To determine the safety of Eculizumab withdrawal in patients with aHUS 
	

	Secondary 
	1. Measure the effectiveness of a monitoring protocol to detect disease relapse following withdrawal of Eculizumab.
2. Describe the relapse rate after withdrawal of Eculizumab.
3. Estimate the proportion of patients, currently on long-term treatment with Eculizumab, who can be maintained off treatment.
4. Describe the period from withdrawal to relapse in those patients who restart treatment.
5. Measure the change in estimated Glomerular Filtration rate (GFR) over the course of the study.
6. Identify important clinical and laboratory indicators of imminent relapse.

 
	

	Withdrawn Medicinal Product
	 Eculizumab (Trade name – Soliris)



  
[bookmark: _Toc7082708][bookmark: _Toc83029330]TIMING AND REPORTING OF ANALYSES
Formal stopping rules will be implemented within the trial and they are outlined in detail in the statistical analysis section. The primary outcome is assessed continually (see section 7) and is ongoing during study. This is due to the serious nature and rarity of the condition and the stopping rules imposed as part of the trial design for the primary outcome.
This study involves the withdrawal of a treatment that is currently standard medical care. Eculizumab is licenced for the treatment of aHUS and indefinite treatment is recommended once treatment has been started. However, treatment with Eculizumab is associated with significant side effects, in particular a risk of serious infection. There has been no formal assessment comparing the risk of continuing treatment with withdrawal and reintroduction of treatment if relapse occurs.
There is data from case series to suggest that Eculizumab withdrawal with rapid re-initiation of treatment in the case of relapse is a safe and effective treatment strategy. This study will formally assess the safety and cost-effectiveness of Eculizumab withdrawal. The protocol has been designed to detect disease relapse early and therefore facilitate rapid re-initiation of treatment.

This trial is categorised as:

Type B = somewhat higher than the risk of standard clinical care

The trial will be managed through the Newcastle Clinical Trials Unit. The study will be co-ordinated by a Trial Management Group (TMG) that will include those individuals responsible for the day-to-day management of the trial.  The TMG will monitor all aspects of the conduct and progress of the study, ensure that the protocol is adhered to and take appropriate action to safeguard participants and the quality of the study itself. TMG meetings will occur at least monthly and include a teleconference link to other trial sites, where required. Progress will be monitored proactively according to timelines and any issues addressed. The TMG will liaise with the Trial Steering Committee (TSC), providing updates on trial progress and highlighting any issues arising.

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

Quality control will be maintained through adherence to NCTU SOPS, Newcastle Joint Research Office SOPs, study protocol, GCP principles, research governance and clinical trial regulations. 

An independent Data Monitoring Committee (DMC) will be established to oversee treatment outcomes during the study.  During the trial, interim analyses of baseline, follow-up data and any other analyses requested by the committee, will be supplied, in strict confidence, to the DMC chair. The DMC will include an independent statistician. This committee will monitor efficacy, safety and clinical outcomes. At the first meeting, the DMC will agree on its charter of operation, and discuss and advise on the inclusion of an interim analysis and possible adoption of a formal stopping rule for efficacy or safety.

A Trial Steering Committee (TSC) will be established to provide overall –independent oversight of the trial, and will oversee trial conduct and progress. The Chair will be an independent consultant, and the committee will include one lay member. Members of the Trial Management Group (TMG) will attend these meetings. The TSC terms of reference and members’ names and contact details will be published ahead of its first meeting. At the first meeting, the TSC will agree on its charter of operation. The committee will meet at least annually for the duration of the trial.

Clinical management of participants will remain subject to individual sites internal audit procedures. The Newcastle CTU will carry out monitoring to ensure appropriate study conduct and data collection. Electronic data will be stored on secure, password-protected computers. NCTU staff will use a combination of central review and site monitoring visits to ensure the study is conducted in accordance with GCP. The trial manager will conduct the site monitoring and will require access to the patients’ clinical notes and consent forms.

The following will be monitored:
· Presence of completed original consent forms in the Investigator Site File (ISF) and copies in patients’ notes.
· Existence of patients, by comparison of original consent forms with patient identification (enrolment) list.
· Reported serious adverse events, by verification against patient notes (source data verification).
· Presence of essential documents in the ISF and study files. 
· Primary endpoint data for a percentage of study participants, by source data verification.
· Applications for study authorisations and submissions of progress/safety reports, for accuracy and completeness, prior to submission.
· Eligibility data for a percentage of study participants, by source data verification.

All monitoring findings will be reported and followed up with the appropriate persons in a timely manner.  The study may be subject to inspection and audit by The Newcastle upon Tyne Hospitals NHS Foundation Trust under its remit as Sponsor, and other regulatory bodies, to ensure adherence to GCP. The investigators and institutions will permit study-related monitoring, audits, REC review and regulatory inspection(s), providing direct access to source data and documents relating to the study.

[bookmark: _Toc7082709][bookmark: _Toc83029331][bookmark: _Toc72221682]RECRUITMENT
[bookmark: _Toc499302670][bookmark: _Toc7082710][bookmark: _Toc83029332]Patient Identification and Central Pre-Screening 
Patients with a diagnosis of aHUS (based on defined criteria – www.rarerenal.org) receiving Eculizumab to treat disease in native or transplanted kidneys will be identified by the central clinical team at Newcastle as potentially eligible for the trial. A list of patients who fulfil these criteria is maintained by the National aHUS Service based within the NRCTC as part of the NHS England commissioned service. This information is available to the central clinical trial team and will allow identification of patients who potentially fulfil the eligibility criteria. The central clinical trial team will assess eligibility by review of the patient’s medical history available on the National aHUS service database. Those patients who meet the generic eligibility criteria will be highlighted to sites. 

It is estimated that there will be 180 patients in the UK who are on Eculizumab for the treatment of aHUS during the study period (130 prevalent patients (01/04/2018) and 25 incident patients per year). From our preliminary assessment of the current patient cohort approximately 30% will not meet the inclusion/exclusion criteria, leaving a pool of approximately 80-90 prevalent patients eligible to participate in the study.

[bookmark: _Toc7082711][bookmark: _Toc83029333]Setting
20 Renal units (secondary care) in the UK who are using Eculizumab to treat patients with aHUS. All NHS organisations providing care for patients with aHUS on Eculizumab treatment will be eligible to participate in this study. We will invite one physician responsible for these patients to act as principal investigator for the study at each site. A significant element of the study relates to safety assessments and will therefore involve clinical staff at the site.

Research staff may also be involved in the visits, however, as many of the visits relate to safety the involvement of research nurses will not be an absolute requirement. This will allow sites with limited research infrastructure to participate in the study, however some research administration will be required. If this is not available in sites that want to participate, the CTU will explore options with local Research Networks.

An additional consideration for participating sites is that the number of study visits for patients who withdraw from treatment is less than the visits required if treatment is continued. We have approached physicians at suitable sites and identified potential principal investigators who have expressed an interest in participating.

[bookmark: _Toc499302671][bookmark: _Toc7082712][bookmark: _Toc83029334]Site Screening (day -28 to -14)
On receipt of the central pre-screen eligibility checklist, the site can begin screening activities. This will include a review of the patients’ notes for their medical history and concomitant medications by the site research team. A physical examination and vital signs will be performed and routine safety laboratory tests will be reviewed to ensure that the patient fulfils all eligibility criteria (section 6.1 & 6.2) for entry into the study (please see section 7.8-Schedule of events, day -28 to day -14). Site screening activities may occur up to 4 weeks prior to Baseline (Day 0 +/- 2 days) and may occur on day -14 when the patient receives their final Eculizumab infusion. Any queries regarding patient eligibility should be considered first by the PI at site and further discussed with the CI or member of the central clinical trial team before the patient is formally consented. 
[bookmark: _Toc499302672][bookmark: _Toc7082713][bookmark: _Toc83029335]Consent
Informed consent and assent will be sought by a member of the trial team who is suitably qualified, appropriately trained and delegated to do so. Potential participants, or their parents/legal guardian for a minor, will be given at least 24 hours after being given the Patient Information Sheet (PIS) to consider their participation in the study. As part of the consent and/or assent discussion, the requirement for sexually active females to use effective contraception must be discussed and confirmation of this discussion documented as a statement in the patients notes. Consent will be sought from the parents/legal guardian on behalf of patients under the age of 16. Assent will be taken from those patients under 16 years old. 

The original signed Consent and assent forms will be retained in the Investigator Site File (ISF), with copies provided to the patient, a copy filed in the patients’ clinical notes and a copy sent by secure methods to NCTU. The copy sent to NCTU for monitoring purposes will be destroyed once reviewed. The site will allocate the participant their Unique Identification Number once they have consented to the study. Please note that this is different to the screening number that will be given to sites by the central trial team following genetic eligibility confirmation. The Unique ID number for withdrawal patients will be made up of the 2 digit site code and a 3 digit patient code starting with 001 for the first Withdrawal patient and 101 for the first participant taking part in the Questionnaires only part, continuing sequentially with each consenting patient according to which part of the study they are taking part in. Those participants who are taking part in the Health Economics component only will have a unique ID number made up of the 2 digit site code and a 3 digit patient code starting with 101 for the first patient and continuing sequentially with each consenting patient.

[bookmark: _Toc7082714][bookmark: _Toc83029336]Final Eculizumab infusion (Visit 1, Day -14)
Patients who consent to withdrawal will receive their last dose of Eculizumab at this visit (day -14). The patients will also receive their meningococcal prophylaxis as usual.

[bookmark: _Toc7082715][bookmark: _Toc83029337]End of trial
The last visit will be defined as the last patient attending their visit 34 on day 672 (+/-7 days). 

The final treatment outcome data will be collected when the final patient attends for their visit 34 At this point the end of study notification will be submitted to the Research Ethics Committee (REC). The data analysis and final report will be completed within a year of this study notification.

The trial may be ended prematurely on the recommendation of the DMC & TSC if SAEs or interim analysis indicates that this is required.  The criteria of such decisions will be decided by the DMC & TSC as specified in the respective charter and SAP.
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[bookmark: _Toc7082716][bookmark: _Toc83029338][bookmark: _Toc72221685]STUDY POPULATION
[bookmark: _Toc7082717][bookmark: _Toc83029339]Defining Populations for Analysis
This is a single arm, non-blinded study which assesses the safety of Eculizumab withdrawal in patients with aHUS with continuous monitoring of adverse events using the Bayes factor single arm design. Patients with atypical Haemolytic Uraemic Syndrome who are receiving Eculizumab therapy are the population in question.

[bookmark: _Toc72221687][bookmark: _Toc7082718][bookmark: _Toc83029340]Baseline Patient Characteristics
Demographic and clinical characteristics at baseline will be reported descriptively. No significance testing will be carried out due to the trial being single arm.
The following data will be recorded (see dummy Table 1):

	Dummy Table 1: Baseline characteristics 

	
	(n= )

	Categorical variables
	N
	(%)

	Sex: 
Male
Female
	

	


	Ethnicity (vs non-white)
White
Non-white
	
	

	Dialysis dependent at presentation
Yes
	
	

	Neurological involvement
Yes
	
	

	Any other organ involvement
Yes
	
	

	Plasma exchange
Yes
	
	

	Renal transplant
Yes
	
	

	Donor type (vs deceased)
Living donor
	
	

	Any other relevant diagnoses
Yes
If yes, specify:
	
	

	Genetic mutation
Complement Factor H
Complement C3
Complement Factor I
Complement Factor B
CD46
No pathogenic variant identified
FH autoantibodies
	
	

	Urinalysis:
Neg/trace
+
++
+++/++++
	
	

	Continuous variables
	n
	Mean
(SD)
	Median
(IQR)
	Range

	Age in yearsa 
	
	
	
	

	Blood pressure: 
Systolic (mmHg)
Diastolic (mmHg)
	
	
	
	

	Pulse (bpm)
	
	
	
	

	Weight (kg)
	
	
	
	

	Height (cm)
	
	
	
	

	Body temperature (Celsius)
	
	
	
	


a DOB and date of randomisation will be used to deduce age in Stata (validated analysis package)

[bookmark: _Toc7082719][bookmark: _Toc83029341]TREATMENT RECEIVED
This was a single arm, non-blinded study assessing the effect of Eculizumab (Trade name - Solaris) withdrawal in patients with aHUS with continuous monitoring of adverse events using the Bayes factor single arm design. Therefore details of the intervention is not applicable.


[bookmark: _Toc499302692][bookmark: _Toc7082720][bookmark: _Toc83029342]Name and Description of withdrawn Medication
1.1.1. [bookmark: _Toc499302693][bookmark: _Toc7082721][bookmark: _Toc83029343]Eculizumab
Eculizumab is a humanised monoclonal antibody directed against complement component 5. It is licenced for treatment of aHUS and paroxysmal nocturnal haemoglobinuria. For aHUS, the licence is for continuous treatment once initiated.

1.1.2. [bookmark: _Toc499302694][bookmark: _Toc7082722][bookmark: _Toc83029344]Access to Eculizumab
Eculizumab is available to all sites in the UK within 24 hours to permit rapid treatment of active disease. This will be organized by the local site or coordinating centre. If patients are travelling overseas, we will make arrangements with the destination country to access Eculizumab if required, with arrangements from the UK commissioning authority.

[bookmark: _Toc499302695][bookmark: _Toc7082723][bookmark: _Toc83029345]Relapse Information

The withdrawal of Eculizumab treatment could lead to a relapse of aHUS. No other adverse effects are expected. Relapse should be considered if:
1. The participant presents with symptoms or signs that would be consistent with the development of a TMA including neurological symptoms signs or of renal disease (macroscopic haematuria, fluid retention, fatigue)
2. The participant presents with any unexpected illness
3. Evidence of thrombocytopenia, microangiopathic haemolytic anaemia or deterioration in renal function at a study visit
4. Increased haematuria detected by urinalysis
This should lead to a full assessment for the TMA which will be identified by the presence of:
1. Thrombocytopenia
2. Microangiopathic haemolysis (fall in haemoglobin, rise in LDH, red cell fragmentation)
3. Deterioration in renal function

[bookmark: _Toc499302696][bookmark: _Toc7082724][bookmark: _Toc83029346] Dosage Schedule

If re-introduction of Eculizumab is required, this should follow the standard dosing regime.

[bookmark: _Toc499302697][bookmark: _Toc7082725][bookmark: _Toc83029347] Concomitant Medications

	Meningococcal prophylaxis
Participants will continue with prophylactic antibiotics for 4 weeks after the last dose of Eculizumab prior to withdrawal to reduce risk of meningococcal infection.
If re-introduction of Eculizumab is required the meningococcal prophylaxis will also be re-started as per the standard dosing regime.


[bookmark: _Toc72221690][bookmark: _Toc7082726][bookmark: _Toc83029348]SAFETY ANALYSIS
[bookmark: _Toc7082727][bookmark: _Toc83029349]Summary

The number of each grade of AE, of each type, will be listed by treatment group, clarifying those deemed to be treatment related. 
The number of treatment related serious adverse events (SAEs), including treatment related deaths, are reported divided by their relationship as ‘definitely’, ‘probably’ and ‘possibly’ related to treatment. The proportions of patients with SAEs will be compared descriptively across treatments and differences assessed for clinical significance and will not be subject to formal statistical analysis.

[bookmark: _Toc499302699][bookmark: _Toc7082728][bookmark: _Toc83029350]Definitions

	Term
	Definition

	Adverse Event (AE)
	Any untoward medical occurrence in a participant to whom a medicinal product has been withdrawn including occurrences which are not necessarily caused by or related to withdrawal of that product.

	Adverse Reaction (AR)
	An untoward or unintended response in a participant to an investigational medicinal product which is related to any dose administered to that participant.
The phrase “response to an investigational medicinal product” means that a causal relationship between a trial medication and an AE is at least a reasonable possibility i.e. the relationship cannot be ruled out.
All cases judged as having a reasonable suspected causal relationship to the trial medication qualify as adverse reactions.

	Reference Safety Information (RSI)
	The RSI is a list of medical terms detailing the ARs that are expected for a medicinal product and must be referred to when assessing a SAR for expectedness.  

	Serious Adverse Event (SAE)
	A serious adverse event is any untoward medical occurrence that:
· Results in death
· Is life-threatening*
· Requires inpatient hospitalisation or prolongation of existing hospitalisation
· Results in persistent or significant disability/incapacity
· Consists of a congenital anomaly or birth defect
· Other important medical events that jeopardise the participant or require intervention to prevent one of the above consequences
* - life-threatening refers to an event in which the participant was at immediate risk of death at the time of the event; it does not refer to an event which hypothetically might have caused death if it were more severe.

	Serious Adverse Reaction (SAR)
	An adverse event that is both serious and, in the opinion of the reporting Investigator, believed with reasonable probability to be due to of the trial treatment, based upon the information provided.

	Suspected Unexpected Serious Adverse Reaction (SUSAR)


	A serious adverse reaction, the nature and severity of which is not consistent with the approved Reference Safety Information.


[bookmark: _Toc499302700][bookmark: _Toc7082729][bookmark: _Toc83029351]Recording and Reporting AEs and SAEs

All AEs occurring from the point of withdrawal (day 0) to end of study participation must be recorded in the study database eCRF as well as the participant’s medical notes. The Medical Dictionary for Regulatory Activities (MedDRA) (https://www.meddra.org/) coding system is now beginning to be used by NCTU for coding adverse events in MACRO.  It is widely used to code and classify adverse events in clinical trials.  We will advise sites on the best way to report adverse events, with some common examples, this will be included in the MACRO user guide with MedDRA.

We will run the auto-encoding centrally, which should code most events.  The remainder will need to be manually coded, this is often due to spelling mistakes.  The CI and other suitably qualified clinical persons will then check the original text against the coding. If use of the MedDRA coding proves problematic, we will just use the reported text accordingly.

SAEs occurring from the point of withdrawal (day 0) must be reported to NCTU within 24 hours of the site becoming aware of the event.  Any SAE that comes to the attention of the site team must be recorded and reported up until the point of study closure.
For each SAE the following information will be collected:
· Full details in medical terms and case description
· Event duration (start and end dates, if applicable)
· Action taken
· Outcome
· Seriousness criteria
· Causality in the opinion of the investigator
· Whether the event is considered expected or unexpected in accordance with the approved Reference Safety Information if a causal relationship is suspected
Any change of condition or other follow-up information should be submitted to the NCTU as soon as it is available or at least within 24 hours of the information becoming available.  Events will be followed up until the event has resolved or a final outcome has been reached.

[bookmark: _Toc499302701][bookmark: _Toc7082730][bookmark: _Toc83029352]Recording and Reporting SUSARs

SUSARs are reportable only for those patients who are withdrawn from Eculizumab and are subsequently put back on to drug during their participation in the trial. All SUSARs occurring from first day that a patient has their Eculizumab treatment restarted until the last day of the withdrawal period (24 months post initial termination of Eculizumab) must be reported to the Medicines and Healthcare products Regulatory Agency (MHRA) and REC.  The NCTU will perform this reporting.

The assessment of expectedness will be performed by the PI at site against the approved Reference Safety Information (RSI) for the trial (Section 4.8 of Soliris SmPC).

Fatal and life-threatening SUSARS must be reported to the MHRA no later than 7 calendar days after the Sponsor has first knowledge of the event.  Any relevant follow-up information must be sought and reported within a further 8 calendar days.

Non-fatal or non life-threatening SUSARs must be reported to the MHRA no later than 15 calendar days after the Sponsor has first knowledge of the event.  Any relevant follow-up information should be sought and reported as soon as possible after the initial report.

As soon as a site suspects that a SAR may be a SUSAR they must contact the CI, sponsor representative and the trial manager immediately.  The reporting timeframe starts at day 0 when the NCTU is in receipt of a minimum set of information: 

· Sponsor trial reference and trial name (sponsor reference)
· EudraCT number
· Patient trial number and date of birth
· Date of notification of the event
· Medical description of the event
· Date and time of the onset of the event (including event end date if applicable)
· Causality assessment 
· Seriousness of the event, particularly if life threatening or fatal  
· An identifiable reporter (e.g., Principal Investigator)

This information must be provided on the SAE Form provided to site. The site is expected to fully cooperate with the NCTU in order that a full and detailed report can be submitted to the MHRA and REC within the required timelines.

PIs will be informed of all SUSARs by the C.I or member of the central clinical trial team.

[bookmark: _Toc499302703][bookmark: _Toc7082731][bookmark: _Toc83029353]Notification of Deaths

All deaths will be reported as SAE’s irrespective of the cause of death and reported to the NCTU. All deaths will be reported to the trial oversight committee.


[bookmark: _Toc7082732][bookmark: _Toc83029354]TRIAL ASSESSMENTS AND VISIT DETAILS
[bookmark: _Toc499302677]The schedule of events in trial are shown in Table 1 below (section 7.2) and further detail can be found in the SETS aHUS protocol and Appendix 1 in the SAP.

[bookmark: _Toc7082733][bookmark: _Toc83029355]Clinical Assessments
Patients will be assessed regularly for evidence of disease relapse for the 2 year duration of the study. The patients will attend a total of 34 visits over the 2 year withdrawal follow-up period. Please see schedule of events (Section 7.2). 

Study participants will be reviewed at the study site weekly (+/- 2 days) for the first month then alternate weeks (+/-2 days) until month 6, then monthly (+/- 7 days) thereafter until the end of the study period (month 24). 
At each study visit, patients will undergo the following assessments:

· Vital signs (temperature, pulse and blood pressure)
· Renal function (creatinine and estimated GFR)
· Urinalysis and urine protein/creatinine
· Haemolysis markers including platelet count, haemoglobin and LDH
· Electrolyte Profile (U&Es)
· Liver function (Bilirubin, ALT/AST, ALP, albumin, total protein, serum calcium & phosphate)) 
· Concomitant medication review
· Urinalysis diary review
· Adverse Events

Paediatric participants must have their weight recorded at every visit for calculation of estimated GFR.

Participants will provide the following at visits 2, 3, 4, 6, 8, 10, 16, 19, 22, 28, and 34:
· Biomarkers and complement activation samples

Participants will undergo the following assessments at study visits 2, 6, 10, 16, 22, 28 and 34: 
· haptoglobin and blood film
· Urine PCR


Participants will undergo the following assessments at study visits 22 and 
34:
· Physical Examination

Following each patients visit the test results and assessment data collected should be entered into the MACRO database in a timely manner and before the patients next scheduled visit.
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Should any data be entered for visits outside the above visit windows, the date of the actual visit relative to baseline date will be used to assign the data to the correct visit (in terms of time from baseline) where possible if data does not already exist for the potential correct visit. Any data collected outside the timeframe for study follow-up for the patient will not be used.
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[bookmark: _Toc499302682][bookmark: _Toc7082734][bookmark: _Toc83029356]Table 1 Schedule of Events day -42 to 672
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[bookmark: _Toc7082735][bookmark: _Toc83029357]Trial withdrawal criteria
Participants have the right to withdraw from the trial at any time without having to give a reason.  Investigators at sites should try to ascertain the reason for withdrawal and document this reason within the eCRF and participant’s medical notes.

The Investigator may discontinue a participant from the trial at any time if the Investigator considers it necessary for any reason including:

· Participant withdrawal of consent 
· Significant protocol deviation or non-compliance
· Investigator’s discretion that it is in the best interest of the participant to withdraw from the study not relating to re-starting Eculizumab treatment
· An adverse event that renders the participant unable to continue in the trial
· Termination of the clinical trial by the sponsor 

Participants who withdraw from the trial will not be replaced. 

[bookmark: _Toc7082736][bookmark: _Toc83029358]End of trial

The last visit will be defined as the last patient attending their visit 34 on day 672 (+/-7 days). 
The final treatment outcome data will be collected when the final patient attends for their visit 34. At this point the end of study notification will be submitted to the Research Ethics Committee (REC). The data analysis and final report will be completed within a year of this study notification.
The trial may be ended prematurely on the recommendation of the DMC & TSC if SAE’s or interim analysis indicates that this is required.  The criteria of such decisions will be decided by the DMC & TSC as specified in the respective charter and SAP.

[bookmark: _Toc7082737][bookmark: _Toc83029359]OUTCOMES
[bookmark: _Toc499302661][bookmark: _Toc7082738][bookmark: _Toc83029360]Primary Outcome Measures

Number of patients with a TMA related Serious Adverse Event (SAE) defined as any of the following:

· Irreversible (>3 months) reduction in estimated glomerular filtration rate (eGFR)(See section 8.1.1 below for further details of the calculation), not attributable to another cause
In adults
· by ≥20% if the screening eGFR is <90mls/min/1.73m2 
· by >20% to a level <90mls/min/1.73m2 if the screening eGFR is >90mls/min/1.73m2
In children
· by ≥20% if the screening eGFR is <75mls/min/1.73m2 
· by >20% to a level <75mls/min/1.73m2 if the screening eGFR is >75mls/min/1.73m2
The equations used to obtain eGFR are known to be inaccurate above a value of 90 mls/min/1.73m2 for adults and 75 mls/min/1.73m2 for children. It is plausible that a ≥20% reduction in eGFR could be due to this inaccuracy or other outside clinical factors. Where an irreversible reduction in eGFR of ≥20% is observed, the case will be reviewed by the DMC assess the causal relationship to eculizumab withdrawal
· An episode of AKI attributed to a TMA that requires renal replacement therapy
· A non-renal manifestation of a TMA that requires hospitalisation, causes irreversible organ damage or death. 
These are not standard definitions as this trial is novel but they should constitute a severe manifestation of TMA recurrence, therefore will capture events for the primary outcome measure. There will need to be review of these events on an individual basis.

1.1.3. [bookmark: _Toc83029361]Calculation of eGFR

We will use the CKD-EPI 2009 for calculation of estimates of eGFR while previously planning to utilise a formula which allowed a coefficient for race (ethnicity) (Levey 2011). 

When CKD-EPI was being developed it was noted that there was a different relationship between creatinine and mGFR in Black and White Americans. Therefore, a correction factor for race was introduced into the CKD-EPI-2009 equation (Levey 2011).
 
However, it has been recognised that the cohort of Black Americans in the original studies was not representative of all Black people. Therefore, it is currently not recommended to use the race coefficient for black people, so we use the CKD-EPI 2009 and simply remove the race coefficient that was included in calculations of eGFR used in previous DMCs (Levey 2011) (https://www.degruyter.com/document/doi/10.1515/cclm-2022-0928/html?lang=en)
 
The following calculations will be used for estimates of eGFR:

It is not expected that there will be participants of black ethnicity in the trial and mixed race does not form part of any adjusted calculation.Creatinine was measured in µmol/L and formed part of the calculation.

eGFR = 141 × min (Scr /κ, 1)α × max (Scr /κ, 1)-1.209 × 0.993Age × 1.018 [if female]. 

The equation uses serum creatinine (Scr) in mg/dL, κ is 0.7 for females and 0.9 for males, α is -0.329 for females and -0.411 for males.



[bookmark: _Toc499302662][bookmark: _Toc7082739][bookmark: _Toc83029362]Secondary Outcome Measures

1. The effectiveness of a monitoring protocol to detect disease relapse following withdrawal of Eculizumab assessed by:
i. The proportion of patients who relapse and restart Eculizumab without the development of a TMA-related SAE.
ii. The time from the first clinical feature (symptom, positive urinalysis or laboratory result) of a relapse of TMA and the re-introduction of Eculizumab treatment. 
2. The relapse rate after withdrawal of Eculizumab as determined by the proportion of patients who relapse after Eculizumab is withdrawn.
3. Estimate of the proportion of patients, currently on long-term treatment with Eculizumab, who can be maintained off treatment.
4. Description of the period from withdrawal to relapse in those patients who restart treatment measured from baseline (day 0) to day of re-introduction of treatment or end of the study.
5. The change in estimated GFR as calculated by the: [see 8.1.1)
i. CKD-EPI (https://www.niddk.nih.gov/health-information/communication-programs/nkdep/laboratory-evaluation/glomerular-filtration-rate-calculators/ckd-epi-adults-si-units) equation or 
ii. modified Schwartz (https://www.niddk.nih.gov/health-information/communication-programs/nkdep/laboratory-evaluation/glomerular-filtration-rate-calculators/children-si-units) equation 
These change in GFR will be calculated over the course of the study from baseline (day 0) to end of the study.
We will present eGFR, in addition to the change from baseline as follows: 

Numeric:
N(%) >90 (adult)
N(%) >75 (child)
N(%) >75,<=90 (adult; for comparison purposes with the child cut-off)

6. Identification of important clinical and laboratory indicators of imminent relapse by review of reported symptoms, physical signs, urinalysis and laboratory results prior to the diagnosis of a relapse.

[bookmark: _Toc499302679][bookmark: _Toc7082740][bookmark: _Toc83029363]Disease Relapse

1.1.4. [bookmark: _Toc499302680][bookmark: _Toc7082741][bookmark: _Toc83029364]Definition of disease relapse
A relapse in aHUS after withdrawal of Eculizumab will be diagnosed by:
1.          Haematological relapse with a MAHA evidenced by the presence of the following criteria:
a.    	Platelet count of <150 x 109 /l (if normal at screening) or a fall in platelet count by >50% from screening
b.   An increase in LDH by >50% above screening or haemoglobin < lower limit of normal for age and gender
OR
2.          The presence of renal disease manifest by a decline in renal function (Acute Kidney Injury Network stage 1 AKI) confirmed on repeat testing after 6 hours) that is not explained by another pathology
OR
3.          The presence of histological features of an active TMA on tissue biopsy performed as per local protocols for the investigation of renal disease.

Any other adverse events that could represent a relapse should be discussed with the Investigators and/or the aHUS National Service. There is a Consultant physician on call for the aHUS National Service at all times who should be informed by the responsible physician of any case where there is diagnostic uncertainty. A decision to restart will be made according to current Service procedures, requiring a consensus opinion from the consultant staff following review of the available clinical information.

[bookmark: _Toc7082742][bookmark: _Toc83029365]STATISTICAL ANALYSES
[bookmark: _Toc7082743][bookmark: _Toc83029366]Sample size calculation and clinically important difference
[bookmark: _Toc499290031]A maximum of 30 patients will be recruited to the withdrawal study; this is judged to be a feasible level of recruitment in a reasonable timeframe given the rare nature of the disease. The specifics of this sample size are intrinsically linked to the analysis methodology of the primary outcome measure and as such the justification is included in the protocol (section 11.2.1). There is no allowance for loss to follow-up as this patient group is already subject to a high degree of clinical follow-up and death is defined as one of the serious events under consideration.

[bookmark: _Toc7082744][bookmark: _Toc83029367][bookmark: _Toc72221693]Missing data
As a result of our intended sample size and trial design, we do not propose the use of any imputation techniques. We will report the number (percentage) of missing data for all variables.

[bookmark: _Toc7082745][bookmark: _Toc83029368]Descriptive Analyses
Descriptive analysis of the study population will be summarised for each randomised group and will include:
· Baseline patient characteristics (section 4.1)
· Adverse event safety outcomes
· All primary and secondary outcomes (section 8)
For dichotomous (binary) outcomes (e.g. episode of AKI), we will extract the number of patients in the intervention arm who experienced the outcome of interest and the number of patients assessed at each reported time point and report percentages.
For continuous outcomes (e.g. change in estimated GFR), the mean (SD) and range (or median and IQR as appropriate) will be recorded at each reported time point. 
Time-to-event outcomes (Time to relapse) will be reported as the time in months from first treatment to date of observed event. This will be summarised using median survival.

[bookmark: _Toc499302710][bookmark: _Toc7082746][bookmark: _Toc83029369]Analysis of the Primary Outcome Measure
This is a single arm, open label trial with the primary endpoint being a binary response (the presence/absence of a primary outcome event (TMA related SAEs as defined in section 3.3 of the protocol) within the follow-up period). We will compare the rate of TMA related serious AEs following the withdrawal of medication in the study to that of expected, potentially treatment related serious AEs under standard care.  A maximum of 30 patients will be recruited; this is judged to be a feasible level of recruitment in a reasonable timeframe given the rare nature of the disease. There is no allowance for loss to follow-up as this patient group is already subject to a high degree of clinical follow-up and death is defined as one of the serious events under consideration.
The Bayes factor single arm binary model will be used to monitor the trial. Based on historical data, the event rate for the standard of care is 0.06, and we expect that withdrawal of the treatment would give a response rate of 0.12. This choice of an acceptable event rate has been informed in discussion with patients.  Using this Bayesian hypothesis test-based design, we assume the serious event rate is 0.06 under the null hypothesis, and the event rate is 0.12 under the alternative hypothesis. 
We assume that the sample distribution of number of responses follows a binomial distribution, and use an inverse moment prior for response under the alternative hypothesis.
Stopping Rules
A minimum of 5 patients will be enrolled before applying the stopping rules, and the cohort size for monitoring the trial is 5 patients. The DMC can request earlier review if adverse events are reported before this point.
We implement two stopping rules during the trial: 
(1)	We will stop the trial for superiority (there being fewer serious events on the intervention than would be expected under standard of care) if the posterior probability of the alternative hypothesis is less than 0.05, i.e. Pr(H1|Data) < 0.05;
(2)	We will stop the trial for inferiority if the posterior probability of the alternative hypothesis is greater than 0.80, i.e., Pr(H1|Data) > 0.80.

Operating Characteristics
The operating characteristics of the design were produced using the M. D. Anderson Cancer Center Department of Biostatistics software BayesFactorBinary, version 1.0 
Original location: https://biostatistics.mdanderson.org/SoftwareDownload/ProductSupportFiles/BayesFactorBinary/UsersGuide_BayesFactorBinary.pdf
Current locations:

https://biostatistics.mdanderson.org/SoftwareDownload/SingleSoftware/Index/94
https://biostatistics.mdanderson.org/SoftwareDownload/SoftwareFiles/BayesFactorBinary/UsersGuide_BayesFactorBinary.pdf

	Scenario
	True rate of serious events
	Probability of Stopping for Inferiority
	Probability of Stopping for Superiority
	Average number of patients treated (Percentiles: 10%, 25%, 50%, 75%, 90%) 

	1
	0.06
	0.096
	0
	28.44 (30, 30, 30, 30, 30 )

	2
	0.12
	0.443
	0
	23.48 (5, 15, 30, 30, 30 )

	3
	0.18
	0.753
	0
	17.76 (5, 10, 15, 30, 30 )

	4
	0.24
	0.928
	0
	13.72 (5, 5, 15, 15, 30 )

	5
	0.30
	0.982
	0
	10.52 (5, 5, 10, 15, 20 )



For example, if the true rate of serious events is 0.06 (Scenario 1, the null hypothesis), the trial will stop with probabilities of 0.096 and 0 in favour of the alternative and null hypotheses, respectively.  The average number of patients (10%, 90% percentiles) treated is 28.44 (30, 30).  If the true serious event rate is 0.12 (Scenario 2, the alternative hypothesis), the trial will stop with probabilities of 0.443 and 0 in favour of the alternative and null hypotheses, respectively.  The average number of patients (10%, 90%) treated is 23.48 (5, 30).

Stopping Boundaries
The stopping boundaries of the design were produced using the M. D. Anderson Cancer Center Department of Biostatistics software BayesFactorBinary, version 1.0.  


	Number of patients (in complete cohorts of 5)
	Stop the trial for Superiority if there are this many Events (inclusive)
	Continue the trial if there are this many Events (inclusive)
	Stop the trial for Inferiority if there are this many Events (inclusive)

	5 
	Never stop for superiority with this many patients
	0-1
	2-5

	10 or 15
	Never stop for superiority with this many patients
	0-2
	3-15

	20 
	Never stop for superiority with this many patients
	0-3
	4-20

	25 or 30
	Never stop for superiority with this many patients
	0-4 (The trial always stops at 30 patients, which is the maximum)
	5-30



We have taken the conservative approach of stopping the study on the grounds of inferiority should there be 2 serious events in the first cohort of 5 patients. Subsequent to this, the study would stop should there be 3 or more serious events observed in the first 15 patients, 4 or more in the first 20 patients, and 5 or more in the whole study population during follow-up.
Therefore, we are well placed to quickly respond to any negative safety signal from the emerging data.

These numbers have been obtained using 1000 repetitions in the software simulation. These calculations have also been repeated using different numbers of repetitions; in these cases the resulting stopping boundaries are unchanged from those quoted above while the probability of stopping for inferiority and the average number of patients treated are marginally changed.

It is acknowledged that there may well be differing risk of relapse according to disease aetiology however, the available numbers do not allow for risk strata to be monitored separately. The Data Monitoring Committee (DMC) will consider the issue of risk based on disease aetiology as part of their remit.

In addition to this ongoing analysis, at the end of the study, the primary outcome data will also be reported descriptively, together with the number of patients recruited. Descriptive statistics reported will be selected from mean, median, standard deviation, range and inter-quartile range as appropriate to the specific outcome measure. For proportion outcomes, the number of patients recording the event will be reported together with this value.

Due to small the sample size, no comparative statistical methods will be applied. There will be no imputation of any missing data and analysis will take the form of a complete case analysis.

Should primary outcome data be available for fewer than 30 participants, sensitivity analyses will explore the effects on trial conclusions of assuming that the remaining participants suffered a primary outcome event.

[bookmark: _Toc451345303]Tables summarising withdrawals from the trial will be provided. This is the number of participants suffering a TMA related SAE.

· In practical terms, a sequential ID will be assigned for each participant in the withdrawal trial as this is crucial to the implementation of the primary outcome stopping rule. A separate number sequence will be used for the Health Economics patients and this will be documented in the Health Economics Analysis Plan (HEAP).  In summary we will assess the number of proportion of participants who successfully discontinue treatment of Eculizumab until completion of the trial after 24 months of follow-up. The stopping boundaries tabulated above mean in practical terms that if two of the first five participants in the trial suffer a Thrombotic Microangiopathy (TMA) SAE then the trial would stop prematurely. Similarly if there are three events in first 15 participants, four in first 20 or five at any time then the trial would be stopped. If these conditions are not met, the trial will continue until last patient last follow up which will be the thirtieth participant at their 24 month visit. 

Table 2: Number of patients with a Thrombotic Microangiopathy (TMA) related Serious Adverse Event (SAE)
	
	n (%)
	Additional details

	Number of patients with  TMAa related SAE
	
	


a Irreversible (>3 months) reduction in estimated glomerular filtration rate (eGFR) as defined in section 8.1, not attributable to another cause
An episode of AKI attributed to a TMA that requires renal replacement therapy
A non-renal manifestation of a TMA that require hospitalisation, cause irreversible organ damage or death.

Table 3: Days from withdrawal of Eculizumab to withdrawal from trial due to Thrombotic Microangiopathy (TMA) related Serious Adverse Event (SAE) for those with this event
	
	n
	Mean (SD)
	Median (IQR)
	Range

	Days to TMAa SAE
	
	
	
	


a Irreversible (>3 months) reduction in estimated glomerular filtration rate (eGFR) as defined in section 8.1, not attributable to another cause
An episode of AKI attributed to a TMA that requires renal replacement therapy
A non-renal manifestation of a TMA that require hospitalisation, cause irreversible organ damage or death.

The table shows the participant ID, the date of withdrawal from trial due to TMA SAE, time in weeks from withdrawal of Eculizumab 
Table 4: listing of TMA related SAE details
	ID
	Date of TMA SAE
	Description of TMAa related SAE
	Time in weeks from withdrawal of Eculizumab

	
	
	
	

	
	
	
	


a Irreversible (>3 months) reduction in estimated glomerular filtration rate (eGFR) as defined in section 8.1, not attributable to another cause
An episode of AKI attributed to a TMA that requires renal replacement therapy
A non-renal manifestation of a TMA that require hospitalisation, cause irreversible organ damage or death.

[bookmark: _Toc499302711][bookmark: _Toc7082747][bookmark: _Toc83029370]Analysis of Secondary Outcome Measures
In line with the primary outcome data, at the end of the study, the secondary outcome data will also be reported descriptively, together with the number of patients recruited. The same descriptive statistics and restrictions to the analysis will be considered as for the primary outcome.

Should clinical quantities be entered in the database as an upper, or lower, bound rather than a specific numeric value (e.g., ‘<n’), this will be treated as the numeric value of the boundary (e.g., ‘n’) when initially tabulating summary statistics but a sensitivity analysis will also be performed treating it as missing.
Table 5: Secondary outcome measures
	
	n (%)
	Additional details

	Relapse and restart Eculizumab without the development of a TMA-related SAE
	
	Time in weeks from withdrawal of Eculizumab to relapse

	Relapse after Eculizumab is withdrawn
	
	Time in weeks from withdrawal of Eculizumab to relapse

	Patients on long-term treatment with Eculizumab, who can be maintained off treatment
	
	


a Irreversible (>3 months) reduction in estimated glomerular filtration rate (eGFR) as defined in section 8.1, not attributable to another cause
An episode of AKI attributed to a TMA that requires renal replacement therapy
A non-renal manifestation of a TMA that require hospitalisation, cause irreversible organ damage or death.

Table 6: The time from the first clinical featurea of a relapse of TMA and the re-introduction of Eculizumab treatment
	ID
	Date of clinical feature
	Description of first clinical feature of a relapse of TMAb and reintroduction of Eculizumab
	Time in weeks from first clinical feature of a relapse of TMAb and reintroduction of Eculizumab

	
	
	
	

	
	
	
	


a Symptom, positive urinalysis or laboratory result
b Irreversible (>3 months) reduction in estimated glomerular filtration rate (eGFR) as defined in section 8.1, not attributable to another cause
An episode of AKI attributed to a TMA that requires renal replacement therapy
A non-renal manifestation of a TMA that require hospitalisation, cause irreversible organ damage or death.

Table 7: Description of the period from withdrawal to relapse in those patients who restart treatment measured from baseline (day 0) to day of re-introduction of treatment or end of the study
	ID
	Date of clinical feature
	Description of relapse in patients
Reintroduced to Eculizumab
	Time in weeks from baseline to reintroduction to Eculizumab

	
	
	
	

	
	
	
	



Table 8: GFR at baseline, important cut-offs and change in estimated GFR as calculated by the CKD-EPI or modified Schwartz equations over the course of the study from baseline to one year follow-up and to end of the study (2 years).

	
	n
	%
	Mean (SD)
	Median (IQR)
	Range

	Baseline GFR
	
	
	
	
	

	At 1 year

	Change in GFR
	
	
	
	
	

	GFR >90 (adult)
	
	
	
	
	

	>75,<=90 (adult) 
	
	
	
	
	

	GFR >75 (child)
	
	
	
	
	

	At 2 years

	Change in GFR
	
	
	
	
	

	GFR >90 (adult)
	
	
	
	
	

	>75,<=90 (adult) 
	
	
	
	
	

	GFR >75 (child)
	
	
	
	
	



We will also attempt to identify and document important clinical and laboratory indicators of imminent relapse by review of reported symptoms, physical signs, urinalysis and laboratory results prior to the diagnosis of a relapse

Table 9: Summary of full blood count (FBC) variables
	Full blood count
	n
	Mean (SD)
	Median (IQR)
	Range

	Haemoglobin (g/L)
	
	
	
	

	Haematocrit (L/L)
	
	
	
	

	RBC (1012/l)
	
	
	
	

	MCV (fl)
	
	
	
	

	MCH (pg)
	
	
	
	

	Platelets (109/l)
	
	
	
	

	White blood cells (109/l)
	
	
	
	

	Neutrophils (109/l)
	
	
	
	

	Lymphocytes (109/l)
	
	
	
	

	Monocytes (109/l)
	
	
	
	

	Eosinophils (109/l)
	
	
	
	

	Basophils (109/l)
	
	
	
	





Table 10: Summary of biochemistry variables
	Liver function test
	n
	Mean (SD)
	Median (IQR)
	Range

	Sodium
	
	
	
	

	Potassium
	
	
	
	

	Urea
	
	
	
	

	Creatinine
	
	
	
	

	Total Protein
	
	
	
	

	Albumin
	
	
	
	

	Serum calcium
	
	
	
	

	Adjusted calcium
	
	
	
	

	Phosphate
	
	
	
	

	Total bilirubin
	
	
	
	

	ALPa
	
	
	
	

	ALTa
	
	
	
	

	ASTa
	
	
	
	

	Lactate Dehydrogenase
	
	
	
	


a All measurements not expected from all participants

Additional analysis of secondary outcome data may include its presentation longitudinally via local linear smooth (lowess) plots of (continuous) outcome against time/visit. Presentation or analysis of this data beyond simple summaries and graphical presentation is not considered appropriate given the single arm nature of the study and its intended sample size.

Data may also be presented graphically as appropriate.
[bookmark: _Toc7082748][bookmark: _Toc83029371]Statistical Software
Trial data are entered into a study specific database (Elseviers’ MACRO Clinical Data Management System) by the investigator or another member of the site research team with delegated responsibility for this activity, and is monitored by the Trial Manager and the Database Manager at Newcastle Clinical Trials Unit.  Data Management is described in more detail in the trial Data Management Plan and the Data Validation Plan.
Data will be downloaded directly from MACRO into the statistical software package StataIC (currently version 14 but any subsequent update will be recorded at time of final download). Statistical analyses will be carried out by the Trial Statistician downloading snapshots of the data at time-points agreed by the TMG.

[bookmark: _Toc7082749][bookmark: _Toc83029372]SUBGROUP ANALYSES
With the exception of the analysis of the primary outcome on an ongoing basis, the analyses described above may be reported separately for different genetic groups or risk strata. We will describe the number and percentage of patients in each of the genetic groups who relapse.  Work to define these groups/risk strata is ongoing outside the study. However, these analyses are very much exploratory and will be summary measures only without statistical testing.
[bookmark: _Toc72221700]



[bookmark: _Toc7082750][bookmark: _Toc83029373]FUTURE ANALYSES
Exploratory biomarker analyses may be performed at 5 years.

Two factors consistent with relapse would be a fall in Hb or platelets so this may additionally be assessed. We may also carry out exploratory analyses to examine whether a rise in neutrophils and WBC is associated with relapse as these markers of infection may reflect a trigger for relapse.

[bookmark: _Toc7082751][bookmark: _Toc83029374]STORAGE AND ARCHIVING
All the data required will be recorded in clinical notes as part of routine clinical procedures. Data for individual patients will be transferred by each PI or his/her delegated nominee to the eCRFs (the secure, validated clinical data management system, (CDMS), Elsevier’s, MACRO) as soon as possible following each procedure (see Appendix 1 below). Similarly, data will be entered into the eCRFs following any non-scheduled visits. Patients will record results of urinalysis in a patient-held diary which will be reviewed. The data from the diary will not be entered into MACRO. The Clinician will confirm that the diary has been reviewed only). Patient identification on the eCRF will be via a unique study identifier number assigned to the patient at site once the patient has consented. A record linking the patient’s name to the unique study identifier number will be held only in a locked room at the study site, and is the responsibility of the PI.  As such, patients cannot be identified from eCRFs. The CI, or nominated designee, will continually monitor completeness and quality of data recording in CRFs and will correspond regularly with site PIs (or their delegated assistants) to capture any missing data where possible, and ensure continuous high-quality data. 

The CDMS (Elsevier’s MACRO) used for this trial is fully compliant with all regulatory frameworks for research of this nature.  It uses a secure web-based interface for data entry; no data are stored on computers at site. MACRO users are assigned role based permissions specific to their site and role. The system has an inbuilt back-up facility, through Elsevier’s hosting partner Rackspace’s secure premises in London, and is managed and supported by the Rackspace team.

[bookmark: _Toc506216377][bookmark: _Toc506299610][bookmark: _Toc514079564][bookmark: _Toc7082752][bookmark: _Toc83029375]Access to the Final Trial Dataset

Until publication of the Trial results, access to the full dataset will be limited to the Project Management Group and to authors of the publication. If not co-authors, the leads for clinical sites will be given access to the full dataset from all participating Centres (anonymised) that is included in the Trial publication.

[bookmark: _Toc506216378][bookmark: _Toc506299611][bookmark: _Toc514079565][bookmark: _Toc7082753][bookmark: _Toc83029376]Archiving

[bookmark: _bookmark29][bookmark: _bookmark30][bookmark: _bookmark31][bookmark: _bookmark37][bookmark: _bookmark43][bookmark: _bookmark54][bookmark: _bookmark71][bookmark: _bookmark72][bookmark: _bookmark73][bookmark: _bookmark74][bookmark: _bookmark75][bookmark: _bookmark76][bookmark: _bookmark77][bookmark: _bookmark78][bookmark: _bookmark79][bookmark: _bookmark80][bookmark: _bookmark81][bookmark: _bookmark82][bookmark: _bookmark83][bookmark: _bookmark84][bookmark: _bookmark85][bookmark: _bookmark86][bookmark: _bookmark87][bookmark: _bookmark88][bookmark: _bookmark89][bookmark: _bookmark90][bookmark: _bookmark91][bookmark: _bookmark92][bookmark: _bookmark93][bookmark: _bookmark94][bookmark: _bookmark95][bookmark: _bookmark96][bookmark: _bookmark97][bookmark: _bookmark98][bookmark: _bookmark99][bookmark: _bookmark100][bookmark: _bookmark101][bookmark: _bookmark102][bookmark: _bookmark103][bookmark: _bookmark104][bookmark: _bookmark105][bookmark: _bookmark106][bookmark: _bookmark107][bookmark: _bookmark108][bookmark: _bookmark109][bookmark: _bookmark110][bookmark: _bookmark111][bookmark: _bookmark112][bookmark: _bookmark113][bookmark: _bookmark114][bookmark: _bookmark115][bookmark: _bookmark116][bookmark: _bookmark117][bookmark: _bookmark118][bookmark: _bookmark119][bookmark: _bookmark120][bookmark: _bookmark121][bookmark: _bookmark122][bookmark: _bookmark123][bookmark: _bookmark124][bookmark: _bookmark125][bookmark: _bookmark126][bookmark: _Toc347762801]Archiving of trial data transferred by eCRFs will be carried out according to NCTU and Sponsor SOPs. Routine clinical notes will be archived according to NHS Trust regulations at each site. All data will be retained for 5 years.
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[bookmark: _Toc7082754]https://www.niddk.nih.gov/health-information/professionals/clinical-tools-patient-management/kidney-disease/laboratory-evaluation/glomerular-filtration-rate-calculators/ckd-epi-adults-si-units
[bookmark: _Toc83029378]APPENDIX 1
[bookmark: _Toc506216380][bookmark: _Toc506299613][bookmark: _Toc514079567][bookmark: _Toc7082755][bookmark: _Toc83029379]Trial Assessments
The schedule of events in trial are shown in Table 1 above in section 7.2 of SAP. Additional details of assessment visits are given below:
[bookmark: _Toc506216381][bookmark: _Toc506299614][bookmark: _Toc514079568]
[bookmark: _Toc7082756][bookmark: _Toc83029380]Baseline Assessments & Data (Visit 2, Day 0)

Study day 0 will be the day that the patients would usually receive their next dose of Eculizumab based on standard dosing schedules. The Eculizumab will not be administered however the meningococcal prophylaxis will be continued for a further 2 weeks after day 0 to reduce risk of meningococcal infection. Patients will be trained at site to complete home urinalysis. This training must be documented in the patient notes.

At day 0 of the study (Visit 2), Eculizumab will not be administered. Patients will undergo the following assessments:
· Physical Examination
· Vital signs (temperature, pulse and Blood pressure) 
· Height & weight
· Assessment of renal function (creatinine and estimated GFR).
· Urinalysis and urine protein/creatinine ratio 
· Haemolysis markers including platelet count, haemoglobin, LDH
· Electrolyte Profile (U&Es)
· Liver Function (Bilirubin, ALT/AST & Alkaline Phosphatase)
· Haptoglobin and blood film
· Health-related quality of life questionnaires (EQ-5D-5L and SF-36) (Health economist will analyse these questionnaires)
· Health care utilisation questionnaire (Health economist will analyse these questionnaires)
· Biomarkers and complement activation sample – Sample to be taken and stored at site before transfer to Newcastle University for analysis.

[bookmark: _Toc506216382][bookmark: _Toc506299615][bookmark: _Toc514079569][bookmark: _Toc7082757][bookmark: _Toc83029381]Study Visits (Visits 3-34)

Clinical Assessments
Patients will be assessed regularly for evidence of disease relapse for the 2 year duration of the study. The patients will attend a total of 34 visits over the 2 year withdrawal follow-up period. Please see schedule of events (Section 7.2 in SAP). 

Study participants will be reviewed at the study site weekly (+/- 2 days) for the first month then alternate weeks (+/-2 days) until month 6, then monthly (+/- 7 days) thereafter until the end of the study period (month 24). 
At each study visit, patients will undergo the following assessments:

· Vital signs
· Renal function (creatinine GFR)
· Urinalysis and urine protein/creatinine ratio
· Haemolysis markers including platelet count, haemoglobin and LDH
· Electrolyte Profile (U&Es)
· Liver function (Bilirubin, ALT/AST & Alkaline phosphatase) 
· Adverse Events

Participants will provide the following at visits 1, 2, 3, 4, 6, 8, 10, 16, 19, 22, 28 and 34.
· Biomarkers and complement activation samples

Participants will undergo the following assessments at study visits 1, 2, 6, 10, 16, 22, 28 and 34: 
· haptoglobin and blood film
· Urine PCR

Following each patient’s visit the test results and assessment data collected should be entered into the MACRO database in a timely manner and before the patient’s next scheduled visit.
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