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	Trial Title
	Early administration of Vitamin C in patients with sepsis or septic shock in emergency departments: a multicentre, double blinded, randomized controlled trial: the C-EASIE trial.

	Short title
	C-EASIE trial: Vitamin C - Early Administration in Sepsis In ED

	Internal reference
	S63213

	Trial Design
	Randomized, Double Blinded, Multicentre Controlled Trial

	Trial Participants and setting
	Patients presenting with sepsis or septic shock in the Emergency Department 

	Intervention(s)
	Ascorbic Acid 1.5g IV in 50ml Normal Saline every 6hrs, started within 6hrs after presentation at the emergency department

	Control
	Placebo (Normal Saline 50ml every 6hrs)

	Primary Endpoint
	Average post-baseline patient SOFA score (on day 2-5 after patient inclusion).

	Secondary Endpoint(s)
	· 28-day mortality
· Maximum SOFA score
· Length of hospital stay
· Length of ICU stay
· Vasopressor requirement: total duration and dosage
· RRT duration and need
· Ventilator days
· Total dose of steroids given
· Quality of life (EQ-5D-5L)
· Time to return to work (if applicable)
· Lab values : 
· Creatinine, CRP and Sodium on d1-5
· Procalcitonin on d1 and d4


	Planned Sample Size
	300

	Treatment duration
	4 days (a total of 16 doses)

	Follow up duration
	3 months

	Duration of the trial (FPI-CSR)
	Recruitment period: 18 months
Maximum duration of the trial: 27 months 
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Trial Steering Committee (TSC)
The role of the Trial Steering Committee (TSC) is to provide the overall supervision of the trial. The TSC will also include members who are independent of the investigators, their employing organisations, funders and sponsors. The TSC should monitor trial progress, conduct and advise on scientific credibility. The TSC will consider and act, as appropriate, and ultimately carries the responsibility for deciding whether a trial needs to be stopped on grounds of safety or efficacy.

The TSC will meet on average 3 times per year the first year and twice the year after that. The TSC is composed of the CI, the trial statistician, the trial PM, an independent expert, a representative of other participating centres or groups, 2 patients or members of the public, 1 representative of the sponsor and 1 representative of the funder.

The day-to-day management of the study will be performed by the Trial Management Group (TMG) which is distinct from the TSC. 

Members TSC
CI: Dr. Didier Desruelles
Co-CI: Dr. Stefanie Vandervelden
Trial statistician: Steffen Fieuws
Project manager/Trial Coordinator: Lina Wauters
Independent expert: Prof. Maaret Castren 
Representatives participating centers: Dr Jan Breuls (AZ Turnhout), Dr Philippe Meersseman (UZ Leuven), Dr Ken Dewitte (UZA), Dr Philippe Vanhove (GZA), Dr. Evert Verhoeven (UZ Brussel), Dr. Francois Stifkens (CHU Liège), Dr Magali Bartiaux (CHU St Pierre Bruxelles), Dr. Jacques Creteur (ULB Hôpital Erasme)
Representative CTC: Ine Vanopdenbosch
Representative of the funder
Member of the public (patient): Mr Dave Carson 

Data Monitoring Committee (DMC)
The role of the Data Monitoring Committee (DMC) is to safeguard the interests of study participants, assess the safety and efficacy of study procedures, and monitor the overall conduct of the study. 

The DMC will include at least four members: the chair, an executive secretary, independent statistician and minimum one expert independent of the investigators. 

The DMC will meet after 50 patients have completed treatment and will review the study data and advise on the continuation of the trial. They will monitor all participating sites until all patients are recruited.  The DMC will then meet annually to discuss the progress of the trial.  

The DMC will report to the TSC according to the DMC charter.
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Sepsis is a potentially life-threatening condition characterized by a deregulated body’s response to infection causing injury to its own tissues and organs. Sepsis is the primary cause of death from infection, especially if not recognized and treated timely. Untreated it can evolve within minutes/hours to septic shock1. 
For clinical operationalization sepsis can be defined as an increase in the SOFA score of 2 points or more, which is associated with an in-hospital mortality greater than 10%.
The SOFA score is widely employed in daily monitoring of acute morbidity and is also an acceptable surrogate marker of efficacy in exploratory trials of novel therapeutic agents in sepsis2.
Our patient population can present themselves in the ED at different stages of the disease course. We defined 2 categories: sepsis and septic shock, the latter is the sickest population having already a high SOFA score on presentation. Patients with septic shock can be identified with a clinical construct of sepsis with persisting hypotension requiring vasopressors to maintain MAP ≥ 65 mm Hg and having a serum lactate level > 2 mmol/L (18 mg/dl) despite adequate volume resuscitation. With these criteria, hospital mortality is in excess of 40%. This is reflected in the international Surviving Sepsis Campaign (SSC) Database with over 130 000 registered patients. This database reports an overall mortality rate (sepsis plus septic shock) of 34.8%3. In Belgium, in 2017 12 743 patients suffering from sepsis or septic shock presented to an ED (FOD Volksgezondheid, sepsis data as per ICD-10-CM codes).
Current practice guidelines for management of sepsis and septic shock are based on the Surviving Sepsis Campaign (SSC) Guidelines (http://survivingsepsis.org). These international guidelines focus on early identification and treatment of sepsis by the introduction of the Hour-1 bundle. The Hour-1 bundle encourages clinicians to act as quickly as possible to obtain blood cultures, administer broad spectrum antibiotics, start appropriate fluid resuscitation, measure lactate, and begin vasopressors if clinically indicated. Ideally these interventions would all begin in the first hour from sepsis recognition but may not necessarily be completed in the first hour4.
The administration of fluids during the initial hemodynamic resuscitation remains a major therapeutic challenge. An initial fluid bolus (usually 500 ml-1000 ml) for hypotension or lactate ≥ 4 mmol/l is considered appropriate. Balanced crystalloids are considered the fluid of choice. Albumin derivates can be administered in addition to crystalloids in refractory shock. Starches should be avoided. Fluid resuscitation should be guided by the patients’ fluid responsiveness5.  Fluid responsiveness can be assessed through the administration of a fluid challenge, passive leg raise testing or pulse pressure variation and stroke volume variation6. Vasopressors are applied if hypotension persists during or after fluid resuscitation to maintain a mean arterial pressure of ≥ 65 mm Hg. If hemodynamic stability cannot be achieved with these measures, IV hydrocortisone at a dose of 200 mg per day can be considered4. Up to today, administration of a combination of Hydrocortisone, Ascorbic acid and Thiamine (HAT) is not current practice in Belgium. None of the centers participating in this study are using Thiamine or Vitamin C as adjunct for standard sepsis management.
Sepsis is associated with an acute deficiency of Vitamin C and studies have reported that high doses of IV Vitamin C reduce organ injury and improve survival7–10. Vitamin C, also known as Ascorbic Acid, is a vitamin found in various foods. After almost a century of in vitro experiments and animal based studies, there is an abundance of plausible data for the protective effects of Vitamin C11,12. Also its safety has been well established over the years13. However, despite the proof-of-concept of the benefit of administering Vitamin C in patients with sepsis or septic shock, Vitamin C administration is not yet current practice. This is mainly due to the large variety in study set-ups, primary and secondary outcomes. 
RCTs on IV Vitamin C in sepsis
In 2014, Fowler et al. performed a single centre RCT involving the administration of two different doses of Vitamin C to patients with severe sepsis14. Vitamin C reduced the SOFA score in a seemingly dose-dependent fashion.
In 2016, Zabet et al. performed a double blinded single centre RCT involving the administration of IV Vitamin C to patients with vasopressor-dependent septic shock (25 mg/kg intravenous q6hr)15. Vitamin C caused a significant reduction in the duration of vasopressor infusion and an improvement in 28-day mortality.
The CITRIS-ALI study (2019) is the first multi-centre RCT investigating high dose IV vitamin C (50 mg/kg intravenous q6hr) in patients with sepsis-induced Acute Respiratory Distress Syndrome (ARDS)16. Vitamin C was initiated relatively late in the disease course (up to 48 hours after the development of end-organ failure meeting ARDS criteria). There was no difference at all in any of the primary endpoints (change in SOFA score, C-reactive protein (CRP) levels, or thrombomodulin levels). Patients in the Vitamin C group however had a lower mortality. Patients in the Vitamin C group also experienced more ICU-free days and more hospital-free days. It is important to point out the possibility that mortality differences between the control and intervention group could have biased the primary endpoint (SOFA score), due to selective elimination of sicker patients from the control group.
Non-randomized trials on HAT
Ascorbate and hydrocortisone synergize to improve endothelial function17. A before-after study by Paul Marik et al. involving the use of HAT in septic shock resulted in a dramatic decrease in mortality (8.5% in HAT group vs 40.4% in control group)18,19. Subsequently several centres have reported similar studies. However these studies are split, with some showing benefit and others finding no difference, depending on the study set-up and the endpoints investigated 20–23.
RCTs on HAT
In February 2020, the VITAMINS trial was published24. This is a multi-centre RCT of patients in septic shock which compares the administration of hydrocortisone alone versus HAT therapy. In total 216 patients were included. No impact was seen on vasopressor-free time (the primary endpoint) or mortality. HAT did cause an improvement in the SOFA score (the much-debated primary endpoint of CITRIS-ALI). However, since this is an isolated secondary endpoint, it cannot carry much weight.
The main limitation of the VITAMINS trial lays in the fact that it is not a study of early metabolic resuscitation: the median delay from ICU admission to randomisation was 12 hours. Time delays prior to ICU arrival were not accounted for (which for some patients included inter-hospital transfer). A retrospective study by Long et al. suggests however that an early start of HAT therapy is important (ideally within < 6 hours)25.
The last published study is the HYVCTTSSS trial26. This is an 80 person single-blinded RCT in patients with sepsis or septic shock comparing hydrocortisone (50 mg every 6 h for 7 days), vitamin C (1.5 g every 6 h for 4 days), and thiamine (200 mg every 12 h for 4 days) vs placebo (normal saline). There was no difference in the primary outcome of 28-day mortality. SOFA score at 72 hours was lower in the cocktail group. Interesting, and hypothesis-generating, in the group with a sepsis diagnosis within 48 hours of onset, mortality was lower. Severe hypernatremia (>160 meq/L) was more common in the treatment group than in the control group, 13 vs. 3 (p=0.005), leading to early termination of the study. Hydrocortisone is known to promote hypernatremia, but this is a very mild effect which should be easily managed with usual high-quality ICU care. This suggests that the hypernatremia observed in this study is more a reflection of the quality of the ICU care overall than of any specific intervention. 
Although it is generally accepted that in sepsis timing of therapies matters, much like stroke and AMI, the majority of these studies started quite late (up to 12 to 48 hrs post ICU admission) in the disease course with the administration of Vitamin C. As Vitamin C potentially prevents the development of multi-organ dysfunction by treating microvascular dysfunction, mitochondrial injury and oxidative stress, this late administration might miss its intended effect 27–29.
For this reason, the emphasis of our study will be put on the early administration of Vitamin C, within 6 hours after arrival in the ED. We opted for a high dose IV Vitamin C only adjuvant therapy, in order to investigate the benefit of mono therapy. Hydrocortisone and thiamine are certainly indicated in certain patient groups but whether HAT therapy induces additional benefit remains uncertain. With the C-EASIE trial, the investigators plan to conduct a prospective, multi-centre, randomized, double blinded trial in patients presenting at the ED with sepsis or septic shock. We will investigate the potential benefit of early administration of high doses of Vitamin C (1.5 g bolus, 4 times a day during 4 days, started within 6 hours after admission) in addition to standard care in patients with sepsis or septic shock. By setting up this pragmatic comparative effectiveness trial, we hope to see a more rapid solution of shock and less deterioration from sepsis to septic shock, hereby reducing morbidity and mortality as well as the length of hospital stay in this patient population. Since Vitamin C is very cheap and safe, this simple intervention has the potential to not only be cost-effective but also cost-saving.
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This trial is categorised as an intermediate risk intervention clinical trial. Justification is provided in Appendix 1.
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The overall objective of the study is to evaluate the clinical efficacy of early administration of Vitamin C in addition to the standard of care in patients hospitalized with sepsis or septic shock.
We will include patients with suspected infection and NEWS ≥ 5 (cfr 6.1 Inclusion criteria).
These patients will be randomized into 2 study groups. The intervention group will receive intermittent infusion of Vitamin C (1.5 g every 6 hours, diluted in normal saline) during 4 days or until hospital discharge and is started within 6 hours after presentation (time of triage) in the ED. The comparator group will receive placebo (an intermittent infusion of saline).
The primary objective is to determine the efficacy of early administration of Vitamin C by determining the average post-baseline patient SOFA score (on day 2-5 after patient inclusion) as compared to placebo. 
We aim to proof that through early admission of Vitamin C, patients who present at an early stage of the disease course will get less sick, resulting in a lower maximum SOFA score. However, administration of Vitamin C in our sickest population might not necessarily reflect in a lower maximum SOFA score, but rather in faster recovery (higher delta SOFA between 2 points in time). To capture both phenomena, we opted to look at the average post-baseline patient SOFA score as primary outcome supported by a maximum SOFA score as secondary outcome (more info about statistical analysis plan in 10.3).
Each patient included in this study, both in the intervention and comparator group, will receive 4 scheduled visits post randomization on the 4 consecutive days following admission (see 7.8 Table of Procedures for more details). These visits are conducted by a trained study nurse or sub-investigator. 
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Secondary objectives are to evaluate other patient oriented outcome measures and cost-effectiveness of early administration of Vitamin C as compared to placebo.
Clinical Severity
· Maximal SOFA score

Hospitalization
· Length of hospital stay (days)
· Length of ICU stay (days)
Mortality 
· 28-day mortality 

Mechanical Ventilation
· Ventilator days during hospital admission

Steroid use 
· Total dose of steroids given (d1-d5)

Vasopressor requirement
· Total duration and dosage during hospital admission

Renal replacement therapy (RRT)
·  RRT duration and need during hospital admission

Health related quality of life
· EQ-5D-5L health questionnaire at baseline, day 5, day 28 and month 3 in the view of a possible health economic analysis. If the patient’s clinical status doesn’t allow self-completion, the questionnaire may be completed by proxy.
· Time to return to work (if applicable)

Evaluate the safety of the intervention as compared to the control arm as assessed by: 
· Changes in creatinine, CRP and sodium over time (d1-5) (part of standard of care).
· Changes in procalcitonin between d1 and d4.
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Up to now, no core domains for clinical research in sepsis or septic shock are identified. Looking at studies about outcome measures of critically ill patients receiving ECMO or with acute respiratory failure, we can conclude that most important domains are life impact (physical, mental and cognitive health), death and adverse events30,31. Since both patient groups cover ICU survivors and the results are comparable, it is safe to say that these outcome sets also can be applied to our patient group. 
Both physical and mental health outcome parameters are included in our endpoints.
[bookmark: _Toc461456414][bookmark: _Toc2346402][bookmark: _Toc2348309][bookmark: _Toc2843687][bookmark: _Toc88837543]Primary endpoint
Clinical Severity
SOFA score:
· Average post-baseline patient SOFA score (on day 2-5 after patient randomization).
· To avoid missing data for deceased patients, the maximum SOFA score of 24 will be assigned to mortality. Missing values for the non-deceased patients will be handled using likelihood-based methods and imputed when evaluating the maximal SOFA score (see statistical analysis plan).
· The SOFA score is a morbidity/mortality prediction score based on the degree of dysfunction of 6 organ systems: the respiratory, cardiovascular, hepatic, coagulation, renal and neurological systems. Organ scores range from 0 to 4, with the best score being 0 and the worst score being 4. The higher the SOFA score, the higher the likely mortality.
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· 28-day mortality
· Maximum SOFA score
· Length of hospital stay (days)
· Length of ICU stay (days)
· Vasopressor requirement: total duration and dosage
· RRT duration and need
· Ventilator days
· Total dose of steroids given (d1-d5)
· Quality of life (EQ-5D-5L)
· Time to return to work (if applicable)
· Lab values : 
· Creatinine, CRP and Sodium on d1-5
· Procalcitonin on d1 and d4

[bookmark: _Toc88837545]Exploratory Endpoints
Feasibility outcomes
· Time from meeting eligibility criteria to the first dose of the study drug
· Average monthly recruitment rate
· Number of patients screened
· Randomized to the screened patient ratio
· Reasons for exclusion
· Compliance with drug administration protocol
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This study is a double-blinded, randomized, controlled clinical trial to evaluate the clinical efficacy (superiority) of early administration of Vitamin C in addition to the standard of care in hospitalized patients with sepsis or septic shock. 
The study will compare standard of care + placebo vs. standard of care with the investigational therapeutic agent, Vitamin C or Ascorbic Acid. 
The clinical outcomes of this study have been chosen based on core clinical outcome measures in critically ill patients and clinical outcome measures used in previous studies using Vitamin C.

[bookmark: _Toc461456418][bookmark: _Toc2346406][bookmark: _Toc2348313][bookmark: _Toc2843691][bookmark: _Toc88837547]STUDY SETTING
The study is a phase 3b multi-centre trial. 
The study will be conducted in 8 hospitals throughout Belgium (Universitair Ziekenhuis Leuven, Universitair Ziekenhuis Antwerpen, Universitair Ziekenhuis Brussel, Algemeen Ziekenhuis Turnhout, Centre Hospitalier Universitaire de Liège, Université Libre de Bruxelles Hôpital Erasme, Centre Hospitalier Universitaire St-Pierre Bruxelles and GasthuisZusters Antwerpen). Patients will be recruited at the EDs of the participating sites.

[bookmark: _Toc461456419][bookmark: _Toc2346407][bookmark: _Toc2348314][bookmark: _Toc2843692][bookmark: _Toc88837548]ELIGIBILITY CRITERIA
[bookmark: _Toc461456420][bookmark: _Toc2346408][bookmark: _Toc2348315][bookmark: _Toc2843693]Sepsis remains a clinical and presumptive diagnosis: in all sepsis definitions, one has to have "suspected infection" as the cause of the current illness (Sepsis3). Therefore, selection of septic patients is still a subjective pitfall in many trials since no single objective inclusion criterion can be used. It is not our purpose to redefine the diagnosis of sepsis but our goal is to include these patients with suspected infection who are at risk for clinical deterioration and progressive organ dysfunction. Early detection of this population is important to timely start treatment, so a sensitive screening tool identifying all patients with higher risk for severe illness caused by an infectious disease is necessary.
Overlooking all available literature and defining our selection criteria of acute illness in septic patients with high risk for deterioration, we selected the NEWS scoring system as our screening tool in this trial (cfr. Appendix 5).
[bookmark: _Toc88837549]Inclusion criteria
Participants eligible for inclusion in this trial must meet all of the following criteria:
1. Patient is ≥ 18 years old.
2. Patient has a ‘suspected infection’: this requires the combination of AB administration and body fluid cultures within the first 6 hours after ED presentation.
3. Patient has a NEWS score ≥ 5.
NEWS is based on a simple aggregate scoring system in which a score is allocated to physiological measurements, already recorded in routine practice, when patients present to the hospital. Six simple physiological parameters form the basis of the scoring system: respiration rate, oxygen saturation, systolic blood pressure, pulse rate, level of consciousness or new confusion and temperature.
[bookmark: _Toc461456421][bookmark: _Toc2346409][bookmark: _Toc2348316][bookmark: _Toc2843694][bookmark: _Toc88837550]Exclusion criteria
Participants eligible for this trial must not meet any of the following criteria:
1. Patient (≥18 years old) or legally authorized representative (LAR) didn’t provide informed consent. Delayed informed consent can be applied in cases where the patient is critically ill and no LAR is available. (see 7.2)
2. AB administration as a single dose or as a prophylactic treatment.
3. AB administered without an accompanying body fluid culture according to the timeframe (within 6 hours after ED presentation).
4. ‘Do no intubate’ or ‘comfort measures only’ status.
5. Failure to randomize within 6 hours after ED presentation.
6. Weight < 45 kg.
7. Pregnant or breastfeeding.
8. Known allergy for Vitamin C.
9. Known history of oxalate nephropathy or hyperoxaluria.
10. Known history of glucose-6-phosphate dehydrogenase deficiency.
11. Known history of chronic iron overload due to iron storage and other diseases.
12. The patient is already on IV steroids for a reason other than septic shock.
13. Proven active COVID-19 infection (positive swab and/or CT scan positive for COVID-19 within 14 days prior to or at ED presentation).
14. Participation in an interventional trial with an investigational medicinal product (IMP) or device

[bookmark: _Toc461456422][bookmark: _Toc2346410][bookmark: _Toc2348317][bookmark: _Toc2843695][bookmark: _Toc88837551]TRIAL PROCEDURES 
[bookmark: _Toc48649648][bookmark: _Toc48649649][bookmark: _Toc48649650][bookmark: _Toc461456423][bookmark: _Toc2346411][bookmark: _Toc2348318][bookmark: _Toc2843696][bookmark: _Toc88837552]Recruitment
[bookmark: _Toc48649652][bookmark: _Toc48649653][bookmark: _Toc48649654][bookmark: _Toc461456424][bookmark: _Toc2346412][bookmark: _Toc2348319][bookmark: _Toc2843697][bookmark: _Toc88837553]Patient identification
Patient identification will happen at the triage of the ED. Adult patients with suspected infection are flagged. The principal investigator or sub-investigator will be informed. An information leaflet and poster will be available at triage to remind triage nurses of the trial.
In a next step informed consent will be obtained (7.2) by the PI or a sub-investigator who is adequately trained, and to whom this task has been delegated by the PI (cfr. Delegation log). Informed consent (patient, LAR or delayed) will be obtained prior to any study specific procedures being completed. The information of pre-screened patients who didn’t give informed consent won’t be collected.
In a next step, eligibility is checked. The resources needed for this eligibility check are access to medical history, current clinical presentation and vital signs. The NEWS parameters are all vital signs standardly taken at triage. 
[image: ]


Eligibility will be logged in the screening log. This will be in a strictly anonymous manner, and in no way (nor through the sponsor, nor through the investigator) this information can be traced back to the patient. This way we will generate an anonymous, aggregate data set.
Next, the patient will be logged in the subject identification log and receive a study specific subject number.

[bookmark: _Toc48649656][bookmark: _Toc48649657][bookmark: _Toc48649658][bookmark: _Toc48649659][bookmark: _Toc48649660][bookmark: _Toc48649661][bookmark: _Toc48649662][bookmark: _Toc48649663][bookmark: _Toc48649664][bookmark: _Toc48649665][bookmark: _Toc461456425][bookmark: _Toc2346413][bookmark: _Toc2348320][bookmark: _Toc2843698][bookmark: _Toc88837554]Screening
Screening won’t require study specific procedures in addition to standard of care, with exception of a urine pregnancy test being performed in women of childbearing potential for whom a pregnancy test within 6 hours of ED presentation is not done as standard of care. 

[bookmark: _Toc48649667][bookmark: _Toc48649668][bookmark: _Toc48649669][bookmark: _Toc48649670][bookmark: _Toc48649671][bookmark: _Toc48649672][bookmark: _Toc48649673][bookmark: _Toc48649674][bookmark: _Toc48649675][bookmark: _Toc48649676][bookmark: _Toc48649677][bookmark: _Toc48649678][bookmark: _Toc461456426][bookmark: _Toc2346414][bookmark: _Toc2348321][bookmark: _Toc2843699][bookmark: _Toc88837555]Consent 
The aim is to conduct the trial on the basis of prior informed consent by the trial participants and/or their LAR. However, since some of these patients are critically ill and unable to give informed consent, a process of delayed consent, enrolling patients into the clinical trial and obtaining consent as soon as practical from either the patient or their LAR will be applied.
Patient screening, eligibility check, randomisation and study drug administration needs to happen within 6 hours after ED presentation. The main goal is to obtain informed consent from the patient or LAR prior to randomisation. However, it is perfectly reasonable that we won’t be able to access the LAR in time to enrol the patient into the clinical trial, justifying the need for delayed consent.
There is an abundance of evidence that Vitamin C is safe to administer. 
The process for obtaining and documenting initial and continued informed consent from potential trial participants will be conducted in accordance with ICH-GCP E6(R2), applicable regulatory requirements and internal SOPs.
Participant Information Sheets will be provided in Dutch, French and English and in a format easily understood by the participant population. They will be approved by the EC and be in compliance with GCP, local regulatory requirements and legal requirements.
Potential participants or their LAR will have the possibility to ask questions.
All originally signed obtained Informed Consent Forms (ICFs) must be retained/archived in the Investigator Site File (ISF) at the Participating Site and must not be destroyed (even when a scanned copy is available) before expiration of the legal archiving term as defined in the protocol section entitled “Archiving”. 
Participants may voluntarily withdraw consent to participate in the trial for any reason at any time. The participant’s request to withdraw from the trial must always be respected without prejudice or consequence for further treatment. Consent withdrawal will be documented in the participant’s medical record. The PI must take into account the consequences of such withdrawal: (1) further use of personal data/Trial data, (2) use of human biological materials already collected, (3) safe transition to alternative treatment options, etc. as applicable.
Trial data and samples collected before withdrawal can be used in the trial.  No new trial data or samples will be collected after withdrawal of the participant.
[bookmark: _Toc461456428][bookmark: _Toc2346415][bookmark: _Toc2348322][bookmark: _Toc2843700][bookmark: _Toc88837556]Trial randomisation
Patients in the trial will be randomly assigned to the intervention group or the control group.
Ardena Gent NV, a Drug Product Development & Manufacturing firm, will blind, package, relabel the IMP kits and provide randomization. Site staff will be blinded to study arm allocation. Once inclusion and exclusion criteria are verified, participants will be randomly assigned a treatment kit through randomize.net.
Randomization lists will be provided by Ardena Gent NV in a 1:1 allocation ratio stratified by site. Within each site, block randomization will be applied using varying block sizes. The online platform randomize.net will be used for randomization. It is web based and accessible 24/7. Each study site staff member able to include patients in the trial, will have a personal log in.
[bookmark: _Toc461456430][bookmark: _Toc2346416][bookmark: _Toc2348323][bookmark: _Toc2843701][bookmark: _Toc88837557]Blinding
Once the patient has been randomized, a patient treatment kit will be allocated. These pre-made kits will contain the blinded IV ampoules for the entire treatment period (16 doses - 4 days) for the patient.
The treatment kit will contain 52 ampoules (48 to be administered, 4 reserve ampoules) of Vitamin C 500mg/5ml OR 52 ampoules of Normal Saline 5ml 9mg/ml. These ampoules have identical sizes and will be blinded by a cap and sticker so that they look identical. For administration, bedside nurses will have to dilute 3 ampoules in 50ml of Normal Saline. Vitamin C for IV use and normal saline are both colourless and odourless. It has been described that Vitamin C can turn yellowish, but only if stored for too long or under non ideal circumstances. This way, trial participants, as well as care providers will be blinded to intervention.
Blinding, packaging, and distribution will be performed by Ardena Gent NV.
The trial team opted for this strategy for several reasons:
1. Timely administration of Vitamin C. Currently insufficient information about the stability of dissolved Vitamin C in Normal Saline is available. Since administration needs to happen within 6 hours after ED presentation, a fresh stock of prepared solutions should always be available on every site (and renewed every couple days). This would require extensive stability testing and a 24/7 on call pharmacist on every site to provide the following doses of Vitamin C. 
2. Logistics. Patients will be transferred during these 4 days from the ED to the ICU and potentially the ward. Having one pre-made patient kit with clear instructions will facilitate administration of the study drug.
Final unblinding of all trial participants will happen after the creation of a locked analysis data set.
[bookmark: _Toc48649682][bookmark: _Toc48649683][bookmark: _Toc48649684][bookmark: _Toc48649685][bookmark: _Toc48649686][bookmark: _Toc48649687][bookmark: _Toc48649688][bookmark: _Toc48649689][bookmark: _Toc48649690][bookmark: _Toc48649691][bookmark: _Toc48649692][bookmark: _Toc461456431][bookmark: _Toc2346417][bookmark: _Toc2348324][bookmark: _Toc2843702][bookmark: _Toc88837558]Unblinding
Breaking the blind will only take place where information about the participant’s trial treatment is clearly necessary for the appropriate medical management of the participant. In all cases the Investigator would be expected to evaluate the causality and expectedness of (S)AEs as though the participant was receiving the active medication.
The following process will be installed:
· breaking the blind can only be done by the CI/PI/SubPI through the IRT system.
· if the person requiring the unblinding is not the CI/PI/SubPI, then that health care professional will contact the C-EASIE team (ceasie@uzleuven.be, 016 345820, 016340700 (only in case of emergency))  with an unblinding request for a trial subject and an assessment to unblind should be made in consultation with the clinical and research teams.
· on receipt of the treatment allocation details, the CI/PI or treating health care professional will continue to deal with the participant’s medical emergency as appropriate.
· the CI/PI documents the breaking of the code and the reasons for doing so on the eCRF, in the site file and medical notes. It will also be documented at the end of the study in any final study report and/or statistical report.
· the CI/Investigating team will notify the Sponsor in writing as soon as possible and preferably before unblinding happens.
· The written information (reason for unblinding) will be disseminated to the Data Safety Monitoring Committee for review in accordance with the data monitoring committee (DMC) Charter.
As the investigator is responsible for the medical care of the individual trial subject (Declaration of Helsinki 3§ and ICH 4.3) the coding system in blinded trials should include a mechanism that permits rapid unblinding (ICH GCP 5.13.4). The investigator cannot be required to discuss unblinding if he or she feels that emergent unblinding is necessary. 



[bookmark: _Toc461456432][bookmark: _Toc2346418][bookmark: _Toc2348325][bookmark: _Toc2843703][bookmark: _Toc88837559]Baseline and follow up data
Parameters should be obtained as part of routine clinical care. To avoid burden on clinical care in a time of a strained health care system, we will mainly collect lab values that are considered routine clinical care in sepsis. Only on day 1 and 4 a targeted blood sample will be collected for procalcitonin determination.


	· Age, (y)
· Sex, No (%)
	Men
	Woman
· Weight (kg)
· Medical History

	· NEWS at ED presentation
· SOFA score 
· At randomization

	· Sepsis etiology, No (%)
· Respiratory
· Gastro-intestinal
· Urinary
· Skin or soft tissue
· Catheter
· Other/unknown

	· Disease Severity, No (%)
· Sepsis
· Septic shock

	· Physiological variables (d1-5)
· Serum creatinine, mg/d
· Procalcitonin, ng/ml
· CRP, mg/l
· Sodium, mmol/l
· Lactate, mmol/l

	· Interventions during admission, Y/N + # days
· Mechanical ventilation
· Vasopressors
· RRT

	· IV fluids
· Total of IV fluids administered during d1-5
· Daily fluid balance

	· Time from ED presentation to 1st dose of Vitamin C
· Time to 1st antibiotic



[bookmark: _Toc48649695][bookmark: _Toc48649696][bookmark: _Toc48649697][bookmark: _Toc48649698][bookmark: _Toc48649699][bookmark: _Toc48649700][bookmark: _Toc48649701][bookmark: _Toc48649702][bookmark: _Toc461456433][bookmark: _Toc2346419][bookmark: _Toc2348326][bookmark: _Toc2843704][bookmark: _Toc88837560]Trial assessments
Baseline:
NEWS score will be calculated at ED presentation (1st set of vital signs measured).
The EQ-5D-5L health questionnaire will be obtained. If the patient’s clinical status doesn’t allow self-completion, the questionnaire may be completed by proxy. 
A pregnancy test will be performed for women of child bearing potential. If not included in the standard of care (BetaHCG on blood sample), a urine test will be performed on study budget.
*Initially the patient will be asked if she reached menopause. If the answer is no, a pregnancy test will be performed. When in doubt or when it is impossible to ask the patient, a pregnancy test will be performed in every female patient ≤ 55 years old.
By visit:
Daily assessments (day 1-5):
· Administration of study drug.	
· Calculation of SOFA score.	
· Vital signs (GCS, HR, BP, SpO2).		
· Clinical data collection for assessment of study outcomes (vasopressor, mechanical ventilation and RRT need, daily fluid balance, total dose steroids administered).		
· Adverse event evaluation.
Serious adverse events and adverse events graded severe will be collected when these are not outcomes of the study. 
Day 5: EQ-5D-5L health questionnaire
Day 28:
One month after inclusion, the patient (or family) will be contacted. In case the patient would be still admitted, a 5th bedside visit will be scheduled. This will allow to determine 28-day mortality.
At the same time the EQ-5D-5L health questionnaire including return to work will be performed (self-complete online or by proxy). The patient will receive a link through e-mail on day 27. There’s a 6 day interval to complete the questionnaire. If the patient hasn’t filled in the questionnaire, he/she will receive a reminding phone call.
Month 3:

The EQ-5D-5L health questionnaire including return to work will be performed for the last time (self-complete online or by proxy). The patient will receive a link through e-mail on day 87. There’s a 6 day interval to complete the questionnaire. If the patient hasn’t filled in the questionnaire, he/she will receive a reminding phone call.
Laboratory tests:
Daily laboratory tests are part of routine clinical care and will be collected (CRP, hematology, chemistry, kidney and liver test). Hematology, kidney and liver testing is necessary to calculate SOFA scores and is standard of care in ED and ICU.
Procalcitonin will be analyzed at d1 and d4. PCT is an effective biomarker for diagnosing sepsis and predicting disease severity and mortality. It’s more specific and sensitive then CRP or leucocytes. This is currently not standard of care in Belgian hospitals. These costs will be borne by the C-EASIE trial.
ABG analysis is part of routine clinical care in ICU. If the patient would be discharged to the ward before day 5, ABG sampling is not considered standard of care, however recommended if clinically indicated (O2Sats below 92%). In order to be able to calculate the SOFA score in this population, we will use the SpO2/FiO2 ratio to impute for PaO2/FiO2 ratio in the respiratory component32.
[bookmark: _Toc48649704][bookmark: _Toc48649705][bookmark: _Toc48649706][bookmark: _Toc48649707][bookmark: _Toc48649708][bookmark: _Toc48649709][bookmark: _Toc48649710][bookmark: _Toc48649711][bookmark: _Toc48649712][bookmark: _Toc48649713][bookmark: _Toc48649714][bookmark: _Toc48649715][bookmark: _Toc48649716][bookmark: _Toc48649717][bookmark: _Toc48649718][bookmark: _Toc48649719][bookmark: _Toc48649720][bookmark: _Toc48649721][bookmark: _Toc48649722][bookmark: _Toc48649723][bookmark: _Toc48649724][bookmark: _Toc48649725][bookmark: _Toc48649726][bookmark: _Toc48649727][bookmark: _Toc48649728][bookmark: _Toc48649729][bookmark: _Toc48649730][bookmark: _Toc48649731][bookmark: _Toc48649732][bookmark: _Toc2346420][bookmark: _Toc2348327][bookmark: _Toc2843705][bookmark: _Toc88837561]Table of trial procedures

	
	Screen
	Baseline
	
	
	
	

	
	Day 0-1*
	Day 1*
	Daily Day 2-4
	Day 5
	Day 30 +/- 3days
	Day 90 +/- 3 days

	Assessments/Procedures
	

	ELIGIBILITY
	
	
	
	
	
	

	Informed consent
	X
	
	X (if delayed)
	
	
	

	Demographics & Medical History
	X
	
	
	
	
	

	In- and exclusion criteria
	X
	
	
	
	
	

	

	STUDY INTERVENTION
	

	Randomization
	
	X
	
	
	
	

	Administration of study drug
	
	X
	Daily for 4 days or until discharge
	
	
	

	

	STUDY PROCEDURES
	

	Vital signs (incl SpO2 and temperature)
	
	X
	X 
	X
	
	

	SOFA score calculation
	
	X
	X
	X
	
	

	Clinical data collection
	
	X
	X
	X
	
	

	AE evaluation
	
	X
	X
	X
	X
	

	Concomitant Medication**
	
	X
	X
	X

	
	

	28 day mortality
	
	
	
	
	X
	

	Quality of life questionnaire
(EQ-5D-5L)
	
	X
	
	X
	X
	X

	Return to work
	
	
	
	
	X
	X

	

	LABORATORY
	

	CRP, haematology, chemistry, kidney and bilirubin
	
	X
	X
	X
	
	

	Procalcitonine
	
	X
	X (day 4)
	
	
	

	ABG
	
	X
	Daily in ICU (on ward only if clinically indicated)
	In ICU (on ward only if clinically indicated)
	
	

	Pregnancy test
	X
	
	
	
	
	


* Only when a patient is admitted at the ED after 6 PM, it might be that screening and randomization will not take place on the same date. In that case screening will be performed on day 0. Otherwise both screening and randomization will be performed on the same day, being day 1.
** Concomitant medication: both the administration of vasoactive agents and corticosteroids will be monitored from day 1 to 5 (type, amount and duration). The only concomitant medication that needs to be specified in the eCRF are antibiotics and the medication used to treat potential adverse events. Continuation of home medication, pain medication, thrombosis and ulcer profylaxis are not considered as concomitant medication.

[bookmark: _Toc88837562]Standard of Care in Sepsis
This protocol includes suggested treatment options in regards to antimicrobial therapy, fluid resuscitation, hemodynamic support and RRT, according to international guidelines4. Where applicable recommended therapy regimens are mentioned as they will be standardized for the C-EASIE-trial protocol. Unless otherwise mentioned, local policy may not replace treatment strategy for participating patients.

ANTIMICROBIAL THERAPY

Broad spectrum antibiotics must be administered within 1 hour after diagnosis of sepsis.

FLUID RESUSCITATION

An initial fluid bolus (usually 500ml-1000ml) is considered appropriate as first treatment option5:
· for hypotension (as defined by systolic blood pressure SBP < 90mmHg or mean arterial pressure MAP < 65 mm Hg)
· for hypoperfusion (as defined by serum lactate ≥ 4 mmol/l) 

A further fluid challenge technique should be applied where fluid resuscitation is continued as long as hemodynamic factors continue to improve. Fluid resuscitation should be guided by the patients’ fluid responsiveness.  
This can be assessed through:
· The administration of a fluid challenge
· Passive leg raise (PLR) testing 
· Pulse pressure variation and stroke volume variation in patients who are on full mechanical ventilation (no spontaneous breaths), are ventilated with a tidal volume of ≥ 8 ml/kg and have no arrhythmias  
· Bedside sonographic evaluation of stroke volume, contractility and vena cava inferior

Patients are fluid responsive if there is an increase of stroke volume of 15% after the patient receives 500 ml of crystalloid over 10-15 minutes or if there is an increase in stroke volume or MAP of 10% after PLR. 
Patients who exhibit a SVV or PPV > 10% may be hypovolemic and therefore may respond positively to a fluid challenge.
Sonographic markers of fluid responsiveness are hypercontractility or VCI collapse of > 50% and VCI diameter < 2cm.
Balanced crystalloids are considered the fluid of choice. Albumin derivates can be administered in addition to crystalloids in refractory shock (when patients require substantial amounts of crystalloids). Starches and gelatins should/must be avoided. 

HEMODYNAMIC SUPPORT
Vasoactive medications

Vasopressors are applied if hypotension or hypoperfusion persists during or after fluid resuscitation to maintain a mean arterial pressure of ≥ 65 mm Hg or if serum lactate ≥ 4 mmol/L persists.
· Norepinephrine is the first-choice vasopressor.
· Either vasopressin (with doses up to 0,03 U/min) or epinephrine may be added with the intent of raising MAP to target, or vasopressin alone may be added to decrease norepinephrine dosage. 
· Dobutamine infusion can be added to pre-existing vasopressor therapy in the presence of myocardial dysfunction, defined as sonographic measurements of elevated cardiac filling pressures and low cardiac output.
· No low-dose dopamine infusion is recommended in our study.
· Other inotropic agents may be associated along the decision of the treating physician.
In patients treated with vasoactive medications, an arterial catheter must be inserted.
Corticosteroids
If hemodynamic stability cannot be achieved with fluid resuscitation and vasoactive medication (defined as persistent hypotension with MAP < 65 mm Hg or hypoperfusion with serum lactate ≥ 4 mmol/L), IV hydrocortisone can be considered at a dose of 200 mg per day.
In our study we would recommend a restrictive strategy on a case-by-case basis in selected patients with refractory shock and no other cause found, associating hydrocortisone not earlier than a noradrenaline dose of 0.5 y or higher for persisting hypotension.
Corticosteroids should be used in patients who have shock and a specific indication for corticosteroid therapy e.g. anaphylaxis, known steroid dependence (e.g. for chronic immunosuppression), known hypoadrenalism or other steroid-responsive conditions like asthma or rheumatoid arthritis.
RENAL REPLACEMENT THERAPY 
In our study we suggest using CRRT to facilitate management of fluid balance in hemodynamically unstable septic patients. RRT should not be used in patients with sepsis and acute kidney injury for increase in creatinine or oliguria without other definitive indications for dialysis (severe electrolyte, acid-base or fluid imbalances).
[bookmark: _Toc461456436][bookmark: _Toc2346422][bookmark: _Toc2348329][bookmark: _Toc2843707][bookmark: _Toc88837563]Withdrawal criteria
Participants may voluntarily discontinue trial treatment and/or prematurely end their participation in the trial for any reason at any time. In such case the Investigator must make a reasonable effort to contact the participant in order to document the primary reason for this decision.
The Investigator may also decide at any time during the course of the trial, to temporarily interrupt or permanently discontinue the trial treatment if it is deemed that continuation would be detrimental to, or not in the best interest of, the participant. 
Similarly, the Sponsor, EC or authorized regulatory authority can decide to halt or prematurely terminate the trial when new information becomes available whereby the rights, safety and well-being of trial participants can no longer be assured, when the integrity of the trial has been compromised, or when the scientific value of the trial has become obsolete and/or unjustifiable. 
[bookmark: _Toc48649735][bookmark: _Toc48649736][bookmark: _Toc48649737][bookmark: _Toc48649738][bookmark: _Toc48649739][bookmark: _Toc48649740][bookmark: _Toc48649741][bookmark: _Toc48649742][bookmark: _Toc48649743][bookmark: _Toc2346423][bookmark: _Toc2348330][bookmark: _Toc2843708][bookmark: _Toc88837564]Discontinuation of trial intervention
If the intervention is stopped early, the reason should be recorded in the patient’s medical records and be reported on the appropriate eCRF whether it is due to either the patient’s, LAR’s or clinician’s decision. 
Circumstances requiring premature treatment interruption or discontinuation of the trial, include but are not limited to: 
 The patient and/or patient’s LAR does not wish to continue with further trial intervention. 
 Safety concerns related to IMP or unacceptable intolerability.
 Investigator’s decision.
 Other reason. 
The trial will be analysed on an intention-to-treat (ITT) basis and all patients who stop the randomized trial intervention will remain in the trial for follow-up unless the patient and/or LAR explicitly withdraws consent for data collection.
[bookmark: _Toc48649745][bookmark: _Toc48649746][bookmark: _Toc2346425][bookmark: _Toc2348332][bookmark: _Toc2843710][bookmark: _Toc88837565]Withdrawal of consent (discontinuation of trial participation) 
A patient’s wishes with respect to his or her data must be respected. 
The patient and/or LAR may withdraw consent at any time during the study. For the purposes of this trial, withdrawal is defined as: 
 The patient would like to withdraw consent from study and is not willing to be followed up for the purposes of the trial at any further visits (i.e. only data collected prior to the withdrawal of consent can be used in the trial analysis). 
The details of withdrawal should be clearly documented in the patient’s medical records and in the eCRF. 
[bookmark: _Toc2346426][bookmark: _Toc2348333][bookmark: _Toc2843711][bookmark: _Toc88837566]Loss to follow-up
[bookmark: _MailAutoSig]If a patient is lost to follow-up, every effort should be made to contact the patient’s primary physician (GP) to obtain information on the patient’s status. Similarly, if a patient’s care is transferred to another clinician, every effort should be made so that follow-up information be obtained.
[bookmark: _Toc461456438][bookmark: _Toc2346427][bookmark: _Toc2348334][bookmark: _Toc2843712][bookmark: _Toc88837567]End of trial
The end of trial is 3 months after inclusion of the last patient in the trial, which is the date of the last visit of the last patient in the trial. 

[bookmark: _Toc461456439][bookmark: _Toc2346428][bookmark: _Toc2348335][bookmark: _Toc2843713][bookmark: _Toc88837568]TRIAL Intervention / MEDICATION
[bookmark: _Toc48649751][bookmark: _Toc48649752][bookmark: _Toc48649753][bookmark: _Toc461456440][bookmark: _Toc2346429][bookmark: _Toc2348336][bookmark: _Toc2843714][bookmark: _Toc88837569]Name and description of intervention(s)
The C-EASIE trial involves the administration of licensed medicinal products, Ascorbic Acid (generic name) or Normal Saline (placebo). 
The intervention group will receive Vitamin C PANPHARMA 500mg/5ml solution for injection (5ml ampoules). 
The comparator group will receive PHYSIO STEROP 45mg/ 5 ml, a solvent for parenteral use IV (5ml ampoules). 
For both comparator or intervention medication, 3 ampoules will be diluted in 50ml normal saline and will be administered every 6 hours during 4 days.
[bookmark: _Toc48649755][bookmark: _Toc48649756][bookmark: _Toc48649757][bookmark: _Toc48649758][bookmark: _Toc48649759][bookmark: _Toc48649760][bookmark: _Toc48649761][bookmark: _Toc48649762][bookmark: _Toc461456441][bookmark: _Toc2346430][bookmark: _Toc2348337][bookmark: _Toc2843715][bookmark: _Toc88837570]Legal status of the intervention 
Vitamin C is a licensed drug and is being used for the following indication: Vitamin C deficiency and methemoglobinemia in childhood. The product will be used for a new indication (sepsis) and at slightly higher doses (1.5g QID). However in most patients the maximum daily dose of 100 mg/kg described in the information leaflet will not be exceeded. This off-label use is supported by sufficient published evidence that administration of Vitamin C at the dose administered in our trial is considered safe in sepsis patients.
 The trial is being carried out under a Clinical Trial Authorisation (CTA). The drug is therefore only to be used by the named investigators, for the patients specified in this protocol, and within the trial.
[bookmark: _Toc48649764][bookmark: _Toc461456442][bookmark: _Toc2346431][bookmark: _Toc2348338][bookmark: _Toc2843716][bookmark: _Toc88837571]Summary of Product Characteristics (SmPC)
A summary of product characteristics is available and can be found in Appendix 6. 
[bookmark: _Toc48649766][bookmark: _Toc461456443][bookmark: _Toc2346432][bookmark: _Toc2348339][bookmark: _Toc2843717][bookmark: _Toc88837572]Drug storage and supply
Ardena Gent NV will package, label and blind Vitamin C and Placebo ampoules. In one labelling round, Ardena Gent NV will prepare the treatment kits for the entire study period. Depending on the expiry date of the Vitamin C batch, a second labelling round is planned. A first shipment of 20 kits is foreseen at the start of the trial to each of the participating sites. Treatment kits are delivered to the pharmacies of the sites. Further distribution will be foreseen throughout the trial. Stock will be manually monitored by the team of the Investigator. When a participating site has less than 5 treatment kits available, the C-EASIE team is contacted. The C-EASIE team informs Ardena Gent NV and shipment is planned within maximum 3 working days. A multiple of 10 treatment kits is delivered, depending on the recruitment capacity of the site.
Treatment kits will be stored on all sites and at Ardena Gent NV under GCP approved conditions. Treatment kits should be stored at room temperature below 25°C.
[bookmark: _Toc48649768][bookmark: _Toc48649769][bookmark: _Toc48649770][bookmark: _Toc48649771][bookmark: _Toc48649772][bookmark: _Toc48649773][bookmark: _Toc48649774][bookmark: _Toc48649775][bookmark: _Toc48649776][bookmark: _Toc48649777][bookmark: _Toc48649778][bookmark: _Toc246750032][bookmark: _Toc303179273][bookmark: _Toc461456444][bookmark: _Toc2346433][bookmark: _Toc2348340][bookmark: _Toc2843718][bookmark: _Toc88837573]Preparation and labelling of Investigational Medicinal Product
Treatment kits will contain 52 ampoules of Vitamin C 500mg/5ml or 52 ampoules of Normal Saline 5ml 9mg/ml. The ampoules have identical sizes and will be blinded by a cap and sticker so that they look identical. For administration, bedside nurses will have to dilute 3 ampoules in 50ml of Normal Saline. 
Vitamin C for IV use and normal saline are both colourless and odourless. 
Labelling will be done according to legal requirements.
[bookmark: _Toc48649780][bookmark: _Toc48649781][bookmark: _Toc48649782][bookmark: _Toc48649783][bookmark: _Toc48649784][bookmark: _Toc48649785][bookmark: _Toc48649786][bookmark: _Toc461456445][bookmark: _Toc88837574][bookmark: _Toc2346434][bookmark: _Toc2348341][bookmark: _Toc2843719]Dosage schedules or Intervention schedule 
Patients will receive 1.5g of IV Vitamin C or placebo every 6 hours during 4 days. This will be administered over 15 minutes. Each treatment kit will contain 52 ampoules (48 to be administered, 4 reserve ampoules). The unused ampoules will be destroyed locally at each site after verification of drug accountability by the monitor. 
In order to achieve adequate serum levels we opted for IV dosing knowing that Vitamin C has limited oral absorption and the fact that predicted serum concentration of vitamin C is lower in critically ill patients due to the increased metabolic consumption of the molecule. 

[bookmark: _Toc48649788][bookmark: _Toc48649789][bookmark: _Toc2346437][bookmark: _Toc2348344][bookmark: _Toc2843722][bookmark: _Toc88837575]Safety reCorDing and REPORTING
[bookmark: _Toc48649796][bookmark: _Toc48649797][bookmark: _Toc48649798][bookmark: _Toc48649799][bookmark: _Toc48649800][bookmark: _Toc48649801][bookmark: _Toc48649802][bookmark: _Toc48649803][bookmark: _Toc461456453][bookmark: _Toc2346438][bookmark: _Toc2348345][bookmark: _Toc2843723][bookmark: _Toc88837576]Definitions
[bookmark: _Toc88837577][bookmark: _Toc2346439][bookmark: _Toc2348346][bookmark: _Toc2843724]Definitions (IMPs) 
	Term
	Definition

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

	Adverse Reaction (AR)

	An untoward and 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 by either the reporting medically qualified professional or the Sponsor as having a reasonable suspected causal relationship to the trial medication qualify as adverse reactions.

	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’ may also be considered serious if they jeopardise the participant or require an intervention to prevent one of the above consequences.
NOTE: The term "life-threatening" in the definition of "serious" refers to an event in which the participant was at 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 one of the trial treatments, based on the information provided.

	Suspected Unexpected Serious Adverse Reaction (SUSAR)
	A serious adverse reaction, the nature and severity of which is not consistent with the information about the medicinal product in question set out:
· in the case of a product with a marketing authorisation, in the summary of product characteristics (SmPC) for that product
· in the case of any other investigational medicinal product, in the investigator’s brochure (IB) relating to the trial in question


[bookmark: _Toc345574770][bookmark: _Toc345588411][bookmark: _Toc345588660][bookmark: _Toc345574772][bookmark: _Toc345588413][bookmark: _Toc345588662]NB: to avoid confusion or misunderstanding of the difference between the terms “serious” and “severe”, the following note of clarification is provided: “Severe” is often used to describe intensity of a specific event, which may be of relatively minor medical significance. “Seriousness” is the regulatory definition supplied above.

[bookmark: _Toc48649808][bookmark: _Toc48649863][bookmark: _Toc48649867][bookmark: _Toc2346442][bookmark: _Toc2348349][bookmark: _Toc2843727][bookmark: _Toc88837578][bookmark: _Toc461456454]Recording of safety findings in function of the available evidence
[bookmark: _Toc48649871][bookmark: _Toc48649872][bookmark: _Toc48649873][bookmark: _Toc2346444][bookmark: _Toc2348351][bookmark: _Toc2843729][bookmark: _Toc88837579]The case of medicines investigated outside of any approved label or medical devices investigated outside of any CE marked intended use or other types of intervention that are still considered experimental (not in routine clinical use)
The following safety events will be recorded:
· AEs graded severe (considerable interference with the subject’s daily activities, unacceptable ((life-threatening or urgent intervention required)).
· SAEs.

[bookmark: _Toc2346445][bookmark: _Toc2348352][bookmark: _Toc2843730][bookmark: _Toc88837580]General considerations for the recording of safety findings
In general, the following should not be reported as AEs:
· Pre-existing conditions, including those found as a result of screening (these should be reported as medical history or concomitant illness).
· Pre-planned procedures, unless the condition for which the procedure was planned has worsened from the first trial-related activity after the subject has signed the informed consent.
· Deterioration of the existing condition or known side-effects recorded as primary or secondary endpoints are not reported as adverse events.
The following events not to be considered as SAEs are:
· Pre-planned hospitalizations unless the condition for which the hospitalization was planned has worsened from the first trial-related activity after the subject has signed the informed consent. 
· Hospitalization as part of a standard procedure for protocol therapy administration. However, hospitalization or prolonged hospitalization for a complication of therapy administration will be reported as an SAE.
· Hospitalization or prolongation of hospitalization for technical, practical, or social reasons, in absence of an AE.
· Mortality or ‘serious’ outcome related to disease progression.
For this trial, only Adverse Events graded as severe and Serious Adverse Events shall be collected, i.e. adverse events that  have a considerable interference with the subjects daily activities and/or are considered unacceptable (life-threatening and/or require an urgent intervention). Adverse events that are also outcomes of the trial, are also exempt from reporting.
Investigators will seek information on AEs during each patient contact. All events, whether reported by the patient or noted by trial staff, will be recorded in the patient’s medical record and in the eCRF within a reasonable time after becoming aware. If available, the diagnosis should be reported on the AE form, rather than the individual signs or symptoms. If no diagnosis is available, the Investigator should record each sign and symptom as individual AEs.
The following minimum information should be recorded for each AE:
· AE description
· start and stop date of the AE
· action taken
· severity
· seriousness
· causality assessment to the Investigational Medicinal Product (IMP) and/or study procedures
· outcome
· whether the event would be considered expected or unexpected
In all cases AEs and/or laboratory abnormalities that are critical to the safety evaluation of the participant will be reported to the Sponsor.
AEs must be evaluated by an Investigator as to:

· Seriousness: whether the AE is an SAE. See above for the seriousness criteria.

· Severity: 
· Severity must be evaluated by an Investigator according to the following definitions:
· Mild – no or transient symptoms, no interference with the subject’s daily activities
· Moderate – marked symptoms, moderate interference with the subject’s daily activities
· Severe – considerable interference with the subject’s daily activities, unacceptable (life-threatening or urgent intervention required)
· Causality:
· None – An AE which is not related to the IMP or experiment
· Unlikely – An AE for which an alternative explanation is more likely (e.g. concomitant medication(s), concomitant disease(s)), and/or the relationship in time suggests that a causal relationship is unlikely
· Possible – An AE which might be due to the use of the IMP or the experiment. An alternative explanation is inconclusive. The relationship in time is reasonable; therefore the causal relationship cannot be ruled out.
· Probable - An AE which might be due to the use of the IMP or the experiment. The relationship in time is suggestive (e.g. confirmed by dechallenge). An alternative explanation is less likely.
· Definitely – An AE which is listed as a possible adverse reaction and cannot be reasonably explained by an alternative explanation. The relationship in time is very suggestive (e.g. it is confirmed by dechallenge and rechallenge).
As reference Safety Information we will use the latest SmPC of VITAMIN C PANHARMA 100 mg/ml solution for injection (see Appendix 6 and any subsequent updates).
This IMP reference documentation will be used for pharmacovigilance purposes and can be used to assess the expectedness of events and will be checked by the Sponsor for changes on the anniversary of the Clinical Trial Authorisation.

[bookmark: _Toc48649876][bookmark: _Toc48649877][bookmark: _Toc48649878][bookmark: _Toc48649879][bookmark: _Toc48649880][bookmark: _Toc461456455][bookmark: _Toc88837581][bookmark: _Toc2346446][bookmark: _Toc2348353][bookmark: _Toc2843731][bookmark: _Ref3367723][bookmark: _Toc303179283]Expedited reporting of AEs, SAEs and SUSARs. 
After informed consent has been obtained but prior to initiation of trial treatment, only adverse events caused by a study specific procedure should be reported. 
For this trial, after initiation of trial treatment, only severe AEs and Serious Adverse Events shall be collected. Adverse events that are also collected as outcomes will not be separately reported.
All AEs graded as severe will be reported until 30 days after last trial treatment administration or until last follow-up visit (whichever occurs first).
All SAEs as defined in the protocol must be reported to the Sponsor within 24 hours of the trial staff becoming aware of the event. The immediate report shall be followed by a detailed, written report. The immediate and follow-up reports shall identify subjects by Trial identification.
SAE details will be reported by the Investigator to the Sponsor by completing the SAE form in the eCRF.
Medical Dictionary for Regulatory Activities MedDRA coding is automatically assigned through eCRF. Review of MedRa coding is part of the Data Management Services of CTC. 
If an authorised Investigator from the reporting site is unavailable, initial reports without causality and expectedness assessment should be submitted to the Sponsor by a healthcare professional within 24 hours of becoming aware of the SAE, but must be followed-up by medical assessment as soon as possible thereafter.
The Investigator must record follow-up information by updating the patient’s medical records and the appropriate forms in the eCRF. The worst case severity and seriousness of an event must be kept throughout the trial.
SAE follow-up information should only include new (e.g. corrections or additional) information and must be reported within 24 hours of the Investigator’s first knowledge of the information. This is also the case for previously non-serious AEs which subsequently become SAEs.
· All SAEs must be followed up until the outcome of the event is ‘recovered’, ‘recovered with sequelae’, ‘not recovered’ (in case of death due to another cause) or ‘death’ (due to the SAE) and until all related queries have been resolved, or until end of trial (whichever occurs first).
· Non-serious AEs must be followed up until the patient’s last study visit, and until all related queries have been resolved.

SAEs after the end of the trial: If the Investigator becomes aware of an SAE with suspected causal relationship to the IMP or experiment after the subject has ended the trial, the Investigator should report this SAE within the same timelines as for SAEs during the trial.
Where a participant withdraws consent for further processing of data, this does not preclude the reporting of SARs and SUSARs which are required to continue being reported according to the protocol for regulatory purposes. The PIS includes a section explaining this to the participant. 
Justification for recording and reporting 
The sepsis patient population is a seriously ill group. Most adverse events may be of a serious nature with or without the trial intervention, and both intervention groups are expected to have a very high proportion of serious adverse events. It is therefore not feasible, nor meaningful to record and report all adverse events. 
[bookmark: _Toc88837582]Reporting requirements to EC’s and CA’s
The Investigator is responsible for ensuring that all safety events are recorded in the eCRF and reported to the Sponsor in accordance with instructions provided below.
The Sponsor will promptly evaluate all SAEs against medical experience to identify and expeditiously communicate possible new safety findings to Investigators, EC’s and applicable CA’s based on applicable legislation.
[bookmark: _Toc88837583]Sponsor’s reporting of SUSARs
After receiving the SAE report form from the Investigator, the Sponsor has to make a causality (relationship) assessment. The term SADR (Serious Adverse Drug Reaction) is to be used whenever either the Investigator or the Sponsor deems the SAE as possibly or probably related to the IMP. 
The Sponsor must evaluate (and document the evaluation of) the expectedness for each SADR against the Reference Safety Information (SmPC). In case the event is Unexpected (= a SUSAR) it must be reported by the Sponsor to the EC’s, CA’s (through the EudraVigilance database), the Federal agency for medicines and health products (FAMHP) and other participating Investigators within the following timelines:
· 7 calendar days if fatal or life-threatening event (follow-up information within an additional 8 days)
· 15 calendar days if non-fatal or non-life-threatening event (follow-up information as soon as possible)

	For reporting to the EudraVigilance database, all information related to the SUSAR should be provided by the Sponsor to the CTC of UZ Leuven as soon as possible. Contact details: CTC@uzleuven.be and tel. 016 34 19 98.
[bookmark: _Toc88837584]Annual reporting
The Sponsor has the obligation to, once a year throughout the clinical trial (or on request), submit a progress report to the EC’s and CA’s containing an overview of all SARs occurred during the reporting period and taking into account all new available safety information received during the reporting period.

[bookmark: _Toc461456456][bookmark: _Toc2346447][bookmark: _Toc2348354][bookmark: _Toc2843732][bookmark: _Toc88837585]Responsibilities
 Principal Investigator (PI): 
Checking for AEs and ARs when participants attend for treatment / follow-up.
1. Using medical judgement in assigning seriousness, causality and expectedness using the Reference Safety Information approved for the trial.
Ensuring that all SAEs and SARs (including SUSARs) are recorded and reported to the Sponsor within 24 hours of becoming aware of the event and provide further follow-up information as soon as available. 
Ensuring that AEs and ARs are recorded and reported to the Sponsor in line with the requirements of the protocol. 
Chief Investigator (CI) / delegate or independent clinical reviewer:
1. Clinical oversight of the safety of patients participating in the trial, including an ongoing review of the risk / benefit.
Immediate review of all SUSARs. 
Review of specific SAEs and SARs in accordance with the trial risk assessment and protocol as detailed in the Trial Monitoring Plan.
Preparing the clinical sections and final sign off of the Development Safety Update Report (DSUR).
Sponsor:
1. Central data collection and verification of AEs, ARs, SAEs, SARs and SUSARs according to the trial protocol onto a safety database. 
Reporting safety information to the CI, delegate or independent clinical reviewer for the ongoing assessment of the risk / benefit according to the Trial Monitoring Plan.
Reporting safety information to the independent oversight committees identified for the trial (Data Monitoring Committee (DMC) and / or Trial Steering Committee (TSC)) according to the Trial Monitoring Plan.
Expedited reporting of SUSARs to the Competent Authority (FAMHP in BE) and EC within required timelines.
Notifying Investigators of SUSARs that occur within the trial.
The unblinding of a participant for the purpose of expedited SUSAR reporting 
Checking for (annually) and notifying PIs of updates to the Reference Safety Information for the trial.
Preparing standard tables and other relevant information for the DSUR in collaboration with the CI and ensuring timely submission to the FAMHP and REC.

Trial Steering Committee (TSC): 
In accordance with the Trial Terms of Reference for the TSC, periodically reviewing safety data and liaising with the DMC regarding safety issues.
Data Monitoring Committee (DMC):
In accordance with the Trial Terms of Reference for the DMC, periodically reviewing unblinded overall safety data to determine patterns and trends of events, or to identify safety issues, which would not be apparent on an individual case basis. 
[bookmark: _Toc461456457][bookmark: _Toc2346448][bookmark: _Toc2348355][bookmark: _Toc2843733][bookmark: _Toc88837586]Notification of deaths
All deaths (unless defined under section ‘Adverse events that do not require reporting’ that deaths should not be reported for the trial as SAE) will be reported without delay to the sponsor (irrespective of whether the death is related to disease progression, the IMP, study procedure or is an unrelated event). The sponsor will notify all deaths, as soon as possible after becoming aware, to the Central EC and the EC of the concerned site and provide additional information if requested.
[bookmark: _Toc48649887][bookmark: _Toc48649888][bookmark: _Toc48649889][bookmark: _Toc48649890][bookmark: _Toc48649891][bookmark: _Toc48649892][bookmark: _Toc461456460][bookmark: _Toc2346449][bookmark: _Toc2348356][bookmark: _Toc2843734][bookmark: _Toc88837587]Reporting urgent safety measures 
If any urgent safety measures are taken, the CI/Sponsor shall immediately and in any event no later than 3 days from the date the measures are taken, give written notice to the FAMHP and the relevant EC of the measures taken and the circumstances giving rise to those measures.
[bookmark: _Toc48649894][bookmark: _Toc303179290][bookmark: _Toc461456461][bookmark: _Toc2346450][bookmark: _Toc2348357][bookmark: _Toc2843735][bookmark: _Toc88837588]The type and duration of the follow-up of subjects after adverse events
See section 9.3

[bookmark: _Toc48649896][bookmark: _Toc48649897][bookmark: _Toc461456463][bookmark: _Toc2346452][bookmark: _Toc2348359][bookmark: _Toc2843737][bookmark: _Toc88837589]STATISTICS AND DATA ANALYSIS
[bookmark: _Toc88837590][bookmark: _Toc461456464][bookmark: _Toc2346453][bookmark: _Toc2348360][bookmark: _Toc2843738]Populations
The full analysis set (FAS) will, in accordance with the intent-to-treat principle, include all randomised patients according to their randomised treatment. The FAS will be used for the evaluation of all efficacy and safety endpoints.

Patients from the FAS with major protocol deviations will be excluded from the per protocol set (PPS). Examples might, amongst others, refer to patients with a changed DNR status post-randomisation. The PPS will be reviewed and finalized prior to database lock at a Blind Review Meeting prior to database lock where all attendees will be kept blind from randomised study treatment. The Blind Review Meeting will be attended by the Principal Investigator, Study Statistician and other relevant study personnel. All decisions taken at this meeting will be fully documented in a Blind Review Document.

[bookmark: _Toc88837591]Sample size calculation
The required sample size is calculated to detect with at least 80% power a difference in average post-baseline patient SOFA score (calculated over days 2 to 5), based on a constrained longitudinal data analysis model with alpha set at 0.0533. The power is calculated using an approach presented by Stroup34. In the cLDA, both the baseline and post-baseline value are modeled as dependent variables, as opposed to a (longitudinal) ANCOVA model in which the baseline value is included as a covariate. Although the baseline measure is included in the response vector in cLDA, the true baseline means are constrained to be the same for different treatment groups due to randomization, and this analysis provides an adjustment for the observed baseline difference in estimating the treatment effects. Since the randomization is performed within center, considering center as a fixed effect has no impact on the sample size. Patients who die within the time period of 5 days receive the worst outcome (highest SOFA score) starting at the day of death. Based on the cLDA model, 126 patients per group (252 patients in total) are needed to detect with at least 80% power a difference between the control and intervention group of 1 in average post-baseline SOFA score. A standard deviation of the SOFA score equal to 3.5 and a correlation between the time points equal to 0.5 is assumed. These were conservative estimates, derived from reported information in two studies16,24. 2.5%, 5%, 10% and 15% missing values are assumed on d2, d3, d4 and d5, respectively (combination of dropout and mortality). However, the sample size will be increased to 150 patients per group to anticipate a larger variability due to the imputation of one or more maximal SOFA scores for deceased patients.
Given the uncertainty on the assumed variability of the modified SOFA score, the assumed correlation between the time points and the assumed dropout rate, a blinded interim analysis for sample size re-estimation35 will be performed 12 months after start of the study (or at the latest if 75% of the planned number of subjects is recruited). If the observed standard deviation, dropout rate and correlations deviate from the assumed values such that the desired power level of 80% is not guaranteed anymore, an increase of the planned sample size will be considered. If the power level is at least 80% with the observed values for the CV, the sample size will remain unaltered. Note that no interim analyses are planned to stop the study earlier for efficacy or futility, this to avoid loss of information on the secondary endpoints.

[bookmark: _Toc461456465][bookmark: _Toc485635469][bookmark: _Toc2346454][bookmark: _Toc2348361][bookmark: _Toc2843739][bookmark: _Toc88837592]Planned recruitment rate
This trial requires the recruitment of approximately 300 patients for primary analysis. Eight sites have confirmed to participate in the trial: UZL, UZA, UZB, CHUL, GZA, ULB, CHU St Pierre BXL and AZT. 
Past year, approximately 1868 adult patients were hospitalized via the ED with as main diagnosis sepsis or septic shock (UZL 480, GZA 576, UZA 240, AZT 96, CHUL 32, UZB 240, ULB 24, CHU St Pierre BXL 180). These numbers were based on a retrospective analysis of 2 weeks in 2019. Minors are already excluded in these numbers. Given the time sensitive administration of study medication (within 6 hours) and the limited availability of some sites (no day and night inclusion, competing trials for septic patients), we estimated a 10% patient inclusion rate. Based on these numbers, we expect a recruitment period of 18 months to be sufficient.
[bookmark: _Toc48649909][bookmark: _Toc461456466][bookmark: _Toc2346455][bookmark: _Toc2348362][bookmark: _Toc2843740][bookmark: _Toc88837593]Statistical analysis plan
[bookmark: _Toc48649912][bookmark: _Toc461456467][bookmark: _Toc2346456][bookmark: _Toc2348363][bookmark: _Toc2843741][bookmark: _Toc88837594]Summary of baseline data and flow of patients
Baseline continuous data (for full list see 7.6 Baseline and follow-up data) will be summarized using means (standard deviation) or medians (interquartile range). For categorical data, numbers and proportions will be reported (with the corresponding sample size numbers).
A Flow diagram of the progress through the phases of a parallel randomized trial of two groups (consort flow diagram) will be produced.

[bookmark: _Toc48649914][bookmark: _Toc48649915][bookmark: _Toc461456468][bookmark: _Toc2346457][bookmark: _Toc2348364][bookmark: _Toc2843742][bookmark: _Toc88837595][bookmark: _Toc48649917][bookmark: _Toc461456469][bookmark: _Toc2346458][bookmark: _Toc2348365][bookmark: _Toc2843743]Primary outcome analysis
The primary analysis compares the average post-baseline patient SOFA score (average over days 2-5) instead of the SOFA score of a single time point being either a fixed day or the day the maximum SOFA score has been reached for the following reasons. First, it is important to capture the full evolution during the first 5 days instead of selecting a single time point (being a fixed day or the day of discharge). Second, patients with septic shock will already have a high SOFA score at inclusion, such that a change versus the maximum value will not contain a lot of information. The average post-baseline score will be compared between both groups using a two-sided test derived from a cLDA model using a likelihood approach with alpha equal to 0.05. Deceased patients will receive the maximal SOFA score value starting at the day of death. For patients for whom the DNR status changes throughout their treatment making SOFA score calculation impossible, the SOFA score will be treated as missing. The choice of the covariance structure for the five measurements in the cLDA model will be based on the Aikake criterion. Site will be added as a fixed factor in the model. The cLDA analysis is valid under the missing at random assumption (MAR) and assumes that the probability that an observation is missing only depends the observed values of the individual, but not on the missing ones.
[bookmark: _Toc88837596] Secondary outcome analysis
[bookmark: _Toc461456474][bookmark: _Toc2346459][bookmark: _Toc2348366][bookmark: _Toc2843744]To get a deeper insight in the potential effect on the SOFA score, time point specific comparisons (at d2, d3, d4 and d5) obtained with the cLDA model will be reported. Further, the maximal SOFA score will be compared using a two-sided unpaired t-test. For patients who are discharged, the observed maximum SOFA will be used. If there are patients with a missing SOFA score due to administrative reasons, a multiple imputation approach (20 imputed datasets) will be considered since the observed maximum can be underestimated for these patients. Values will be imputed from the cLDA model.
For the continuous secondary endpoints (e.g. daily dosage of vasopressor requirement, the daily dosage of IV fluids, lab values ,…) mortality will not explicitly be included in the outcome definition (such as for the primary outcome). Instead, the comparison of both groups will be based directly on a multivariate longitudinal model (applying the aforementioned criteria to select the covariance structure and with site added as a fixed factor). 
To appropriately evaluate differences in length of hospital stay and length of ICU stay, death during hospital (ICU) stay will be treated as a competing risk36, using a stratified Gray’s test for the comparison of both groups. The same approach holds for the comparison of the number of ventilation days, duration of vasopressor requirement, RRT duration and total of IV fluids administered. 28-day mortality will be compared using a stratified χ² test.
[bookmark: _Toc88837597]Subgroup analysis
Subgroup analyses for the primary and selected secondary outcomes will evaluate the treatment effect across the following subgroups: age groups, disease severity at baseline (sepsis vs. septic shock) and baseline SOFA (> 8 or < 8). A forest plot will display confidence intervals across subgroups. Interaction tests will be conducted to determine whether the effect of treatment varies by subgroup. 
[bookmark: _Toc88837598]Safety Analysis
Safety endpoints are described above. These events will be analyzed univariately and as a composite endpoint. Time-to-event methods will be used for death and the composite endpoint. Each AE will be counted once for a given participant and graded by severity and relationship to sepsis/septic shock or study intervention. Adverse events leading to premature discontinuation from the study intervention and serious treatment-emergent AEs will be described as part of the primary publication of the study results. 
All analyses will be performed using SAS software, version 9.4 of the SAS System for Windows.
[bookmark: _Toc88837599] Procedure(s) to account for missing or spurious data 
Strategies to maximize follow-up and prevent missing data:
We will try to limit participants’ burden and inconvenience in the data collection stage by:
· minimizing the number of visits and assessments, 
· collecting only the information that is needed at each visit, 
· using user-friendly case report forms (REDCap),
· using direct data capture that does not require a clinic visit whenever feasible 
We will provide good training and on study reinforcement that emphasises the importance of complete data collection. Investigators at different sites will receive an additional compensation to the completeness of the data collection.
Data collection is monitored and reported during the trial. Missing data and missed visits that could affect important outcomes will be assessed in real time by site personnel during the clinical trial. The information from these assessments will be shown at regular meetings and on the study website, creating a climate to encourage other investigators to collect more complete data. Also, identification of poorly performing sites can help identify the need for some sort of remediation, including additional training, site visits, or even site closure. Site visits should be targeted on the basis of assessments of the amount of missing data, with the goal of helping to correct the problem.
The reasons for missing data will be recorded in the eCRF. In addition, a protocol deviation log will be completed by the monitor. The monitor will record procedures that didn’t take place and were necessary as per protocol. If the missing data are data that can be found in the patients’ medical record, they will follow this up with the participating site and prompt the local investigator to complete the missing data in the eCRF. 
Procedures to account for missing data:
In the statistical analysis of the continuous outcomes, the presence of missing values is handled by using a direct likelihood approach to fit the multivariate model for longitudinal measurements. As such, the analysis is valid under the missing at random assumption (cfr. supra). 
If the patient’s status does not require a lab analysis, missing data occur as per protocol. In this case the best possible score will be used for the SOFA score calculation (i.e. 0 points for bilirubin, blood platelets and creatinin) in the daily follow-up. If however a lab analysis was not ordered but was required as per protocol, the SOFA score of that day will be considered as missing.
[bookmark: _Toc461456475][bookmark: _Toc2346460][bookmark: _Toc2348367][bookmark: _Toc2843745][bookmark: _Toc88837600]Other statistical considerations.
Changes made in the statistical plan before the database is locked will be amended. Any changes occurring during analysis of the data will be explicitly mentioned in the final report.
[bookmark: _Toc48649924][bookmark: _Toc48649925][bookmark: _Toc48649926][bookmark: _Toc48649927][bookmark: _Toc461456476][bookmark: _Toc2346461][bookmark: _Toc2348368][bookmark: _Toc2843746][bookmark: _Toc88837601]Data collection for economic evaluation
One of the goals of the KCE Trials programme is to improve the efficiency of the healthcare system. This protocol has been designed with a later possible economic analysis in mind. The planned economic analysis is briefly described below, together with the variables collected in this protocol for this purpose. For the sake of clarity, the economic analysis is not a part of this trial. The decision to conduct such economic analysis will depend on the effectiveness results of this trial.
Background
To facilitate a later cost-utility analysis, quality of life data are collected during the trial (EQ-5D-5L). 
From a health economic perspective, faster patient recovery will result in a significant cost reduction for both the patient, society and government.
The primary outcome measure for the economic evaluation will be a cost-effectiveness analysis based on length of hospital stay and healthcare consumption. The latter will be based on outcome variables collected during the trial, such as ICU length of stay, ventilator days, need for RRT and vasopressor use and variables obtained from the IMA administrative data. 
Secondary a cost-utility analysis will be performed, using health related quality of life, measured by the EQ-5D-5L. This questionnaire will be filled in at baseline, on day 5, and after 28 days and 3 months post ED presentation. Information about time to return to work will be collected as well.
Our expert panel agreed that on the mark of 2-3 months maximum recovery from sepsis can be expected. In order to capture potential differences between the two patient groups, the EQ-5D-5L questionnaire is scheduled at 5 days (where many patients will still be hospitalized), 28 days (where most patients will not have recovered completely) and 3 months (where patients will have obtained maximum recovery).

[bookmark: _Toc48649929][bookmark: _Toc48649934][bookmark: _Toc48649936][bookmark: _Toc48649937][bookmark: _Toc48649938][bookmark: _Toc48649940][bookmark: _Toc461456477][bookmark: _Toc2346462][bookmark: _Toc2348369][bookmark: _Toc2843747][bookmark: _Toc88837602]DATA HANDLING
Data collection, handling, processing and transfer for the purpose of this Trial will be performed in compliance with applicable regulations, guidelines for clinical trials and internal procedures, as follows:
All study data are collected by trained staff at each study site from source records (medical and/or nursing documentation) and entered into REDCap. Data collection includes baseline demographics, primary diagnoses, physiological parameters and pathology, interventions and documentation of outcomes and safety events.
A data management plan will be provided by the CTC of UZ Leuven.
[bookmark: _Toc461456478][bookmark: _Toc2346463][bookmark: _Toc2348370][bookmark: _Toc2843748][bookmark: _Toc88837603]Data collection tools and source document identification
Source Data will be collected and recorded in the Trial participant’s files/medical records. 
Worksheets may be used for capturing some specific data in order to facilitate completion of the eCRF. Any such worksheets will become part of the Trial participant's source documentation and will be filed together with or as part of the medical records (during but also following completion of the Trial).
It remains the responsibility of the Investigator to check that all data relating to the Trial, as specified in the Trial protocol, are entered into the eCRF in accordance with the instructions provided and that the forms are filled out accurately, completely and in a timely manner.
eCRFs are provided by the Sponsor for each participant. The Trial data will be transcribed from the source records (i.e. participant’s medical file or Trial-specific source data worksheets) into an eCRF by Trial Staff. Transcription to the eCRF will be done as soon as possible after a participant visit and in a pseudonymized manner using a unique identifier assigned by the Sponsor. 
The eCRFs will be available for review at the next scheduled monitoring visit (as applicable). 
[bookmark: _Toc461456479][bookmark: _Toc2346464][bookmark: _Toc2348371][bookmark: _Toc2843749][bookmark: _Toc88837604]Data handling and record keeping
All data relating to the Trial must be prepared and validated by the Investigator. Any eCRF entries, corrections and alterations must be made by the Investigator or other authorized Trial staff. 
Proper audit trails are available in REDCap to demonstrate the validity of the Trial data collected. This includes historical records of original data entries, by whom and when the data was entered, as well as detailed records of any corrections or additions made to the original data entry (i.e. who made the correction/addition, when and why), without obliterating the original data entry information.
The Trial Data Manager will perform extensive consistency checks on the received data. Queries will be issued in case of inconsistencies in accordance with internal procedures. A Data Management Plan will be developed to map data flows, data validation measures that will be taken, how (interim) database lock(s) will be managed and, as applicable, the role and responsibilities of the Data Safety Monitoring Committee (DSMB).
Any participant records or datasets that are transferred to the Sponsor or any partners of the Sponsor will contain the Trial-specific participant identifier only; participant names or any information which would make the participant identifiable will not be transferred. All pseudonymized data relating to the Trial must be transmitted in a secure manner to the Sponsor (see 11.3).
[bookmark: _Toc48649944][bookmark: _Toc392504595][bookmark: _Toc461456480][bookmark: _Toc2346465][bookmark: _Toc2348372][bookmark: _Toc2843750][bookmark: _Toc88837605]Access to Data
All source data will be kept at a secured location with restricted access at all times. These data must be collected and processed with adequate precautions to ensure confidentiality and compliance with applicable data protection laws and regulations and more in particular the EU General Data Protection Regulation 2016/679 (GDPR) and relevant national laws implementing the GDPR. Appropriate technical and organizational measures to protect the data against unauthorized disclosure or access, accidental or unlawful destruction, or accidental loss or alteration must be established. Trial staff whose responsibilities require access to personal data agree to keep the data confidential.
The Investigator and the Participating Site(s) (as applicable) shall treat all information and data relating to the Trial disclosed to them as confidential and shall not disclose such information to any third parties or use such information for any purpose other than the objectives of the Trial as described in this protocol. The collection, processing and disclosure of personal data, such as participant health and medical information is subject to compliance with applicable laws and regulations regarding personal data protection and the processing of personal data.
Transfer of the pseudonymized data will be performed via a secured method of transfer taking into account all applicable security arrangements and regulations (such as the European General Data Protection Regulation). The receiving party will be bound by contractual agreement to keep the transferred data confidential at all times and to only process the data for the purpose of the Trial. To this end, appropriate Data Transfer Agreements (DTAs) will be established. 
The Investigator will permit direct access to Trial data and documents for the purpose of monitoring, audits and/or inspections by authorized entities such as but not limited to: the Sponsor or its designees and competent regulatory or health authorities. As such eCRFs, source records and other Trial related documentation (e.g. the Trial Master File, pharmacy records, etc.) must be kept current, complete and accurate at all times. 
[bookmark: _Toc461456481][bookmark: _Toc2346466][bookmark: _Toc2348373][bookmark: _Toc2843751][bookmark: _Toc88837606]Archiving
[bookmark: _Toc461456482][bookmark: _Toc2346467][bookmark: _Toc2348374][bookmark: _Toc2843752]The Investigator will maintain all source documents and completed eCRF that support the data collected from each Trial participant, and will maintain a TMF containing all Trial documents as specified in ICH-GCP E6(R2) Chapter 8 entitled “Essential Documents for the Conduct of a Clinical Trial”, and as specified by applicable regulatory requirement(s).The Investigator will take appropriate measures to prevent accidental or premature destruction of these documents.
[bookmark: _Toc88837607]MONITORING, AUDIT & INSPECTION
In accordance with ICH-GCP E6(R2) the Sponsor is responsible for monitoring the Trial to ensure compliance with GCP and current legislation, and to verify, among other requirements, that proper written informed consent has been obtained and documented, that the Trial procedures have been followed as shown in the approved protocol, and that relevant Trial data have been collected and reported in a manner that assures data integrity. To this end Source Data will be compared with the data recorded in the eCRF. Monitoring of the Trial will be performed by qualified individuals (independent from the site Trial staff) according to the monitoring plan.  The Sponsor and Investigator/Participating Site will permit direct access to the Trial data and corresponding Source Data and to any other Trial related documents or materials to verify the accuracy and completeness of the data collected. More details about the monitoring strategy will be described in the Trial specific Monitoring Plan (MP).
 
[bookmark: _Toc461456483][bookmark: _Toc2346468][bookmark: _Toc2348375][bookmark: _Toc2843753][bookmark: _Toc88837608]ETHICAL AND REGULATORY CONSIDERATIONS
[bookmark: _Toc461456484][bookmark: _Toc2346469][bookmark: _Toc2348376][bookmark: _Toc2843754][bookmark: _Toc88837609]Ethics Committee (EC) review & reports
[bookmark: _Toc461456485][bookmark: _Toc2346470][bookmark: _Toc2348377][bookmark: _Toc2843755]Before the start of the Trial, this protocol and other related documents (e.g. ICF, advertisements, IB, etc.) will be submitted for review to the EC and to the relevant CA for Trial authorization. The Trial shall not commence until such approvals have been obtained.
It is the responsibility of the CI to produce the Annual Progress Report (APR) and submit to the EC/CA within 30 days of the anniversary date on which favourable opinion to start the Trial was given, and annually until the Trial is declared ended.
The CI shall notify the EC/CA of the end of the Trial. Should the Trial be ended prematurely, the CI will notify the EC/CA and include the reasons for premature termination within 15 days of the decision. The CI will submit a final report with the results, including any publications/abstracts, to the EC/CA within 1 year or within 6 months for paediatric Trials.

[bookmark: _Toc88837610]Peer review
Peer review was conducted by expert referees to the professional and scientific standards expected for clinical studies.
The final protocol was reviewed by 2 independent experts and the principal investigators of participating sites.

[bookmark: _Toc48649951][bookmark: _Toc48649952][bookmark: _Toc48649953][bookmark: _Toc48649954][bookmark: _Toc48649955][bookmark: _Toc48649956][bookmark: _Toc48649957][bookmark: _Toc48649958][bookmark: _Toc461456486][bookmark: _Toc2346471][bookmark: _Toc2348378][bookmark: _Toc2843756][bookmark: _Toc88837611]Public and Patient Involvement
Patients presenting at the ED with sepsis or septic shock are very ill. Moreover, since sepsis is not a chronic disease but an acute infection with the large majority of patients having only one occurrence in life, there is no Belgian based focus group. Keeping these challenges in mind, our research group came up with a solution to enhance patient involvement in our study setting:

1. Patient representatives 

We included 2 sepsis survivors in our TSC. This way we combine experts in the field of sepsis, emergency medicine and research as well as patient representatives. Bilateral exchange of experiences and knowledge between patients and field experts is key for a patient-centred study-approach. These patients are selected based on their experience and willingness to participate. They were involved in the research design and specifically advised on feasibility of the questionnaires, study visit schedule and informed consent.


[bookmark: _Toc48649960][bookmark: _Toc48649961][bookmark: _Toc48649962][bookmark: _Toc48649963][bookmark: _Toc48649964][bookmark: _Toc48649965][bookmark: _Toc48649966][bookmark: _Toc48649967][bookmark: _Toc48649968][bookmark: _Toc48649969][bookmark: _Toc48649970][bookmark: _Toc48649971][bookmark: _Toc48649972][bookmark: _Toc48649973][bookmark: _Toc461456487][bookmark: _Toc2346472][bookmark: _Toc2348379][bookmark: _Toc2843757][bookmark: _Toc88837612]Regulatory Compliance 
[bookmark: _Toc461456488][bookmark: _Toc2346473][bookmark: _Toc2348380][bookmark: _Toc2843758]The Trial will be conducted in compliance with the principles outlined in the requirements for the conduct of clinical Trials in the EU as provided for in Directive 2001/20/EC or EU Regulation 536/2014, as applicable, and any subsequent amendments, as well as in compliance with ICH-GCP E6(R2) guidelines, other GxP guidelines, the most recent version of the Declaration of Helsinki,  the Belgian law of May 7th 2004 regarding experiments on the human person (as amended) or the Belgian law of May 7th 2017 on clinical Trials with medicinal products for human use, as applicable, and with the EU General Data Protection Regulation 2016/679 (GDPR), the relevant Belgian laws implementing the GDPR, the Belgian Law of August 22nd 2002 on patient rights and all other applicable legal and regulatory requirements.
[bookmark: _Toc88837613]Protocol compliance 
[bookmark: _Toc461456489][bookmark: _Toc2346474][bookmark: _Toc2348381][bookmark: _Toc2843759][bookmark: _Toc303179291]The Trial must be performed in accordance with the protocol, current ICH-GCP guidelines, and applicable regulatory and country-specific requirements. GCP is an international ethical and scientific quality standard for designing, conducting, recording, and reporting studies that involve the participation of human participants. Compliance with this standard provides public assurance that the rights, safety, and well-being of Trial participants are protected, consistent with the principles that originated in the most recent version of the Declaration of Helsinki, and that the Trial data are credible, reliable and reproducible.
The Investigator and Trial team acknowledge and agree that prospective, planned deviations or waivers to the protocol are not permitted under applicable regulations on clinical studies. However, should there be an accidental protocol deviation, such deviation shall be adequately documented in the source documents and on the relevant forms and reported to the CI and Sponsor. Deviations should also be reported to the EC as part of the EC’s continued review of the Trial (e.g. through the ASR, APR, etc.). Protocol deviations which are found to frequently recur, will require (immediate) action. Investigator acknowledges that such recurring protocol deviations could potentially be classified as a serious violation.
[bookmark: _Toc88837614]Notification of Serious Breaches to GCP and/or the protocol 
[bookmark: _Toc461456490][bookmark: _Toc2346475][bookmark: _Toc2348382][bookmark: _Toc2843760]It is understood that “a serious violation” is likely to affect to a significant degree:
· the safety or physical or mental integrity of the Trial participants; or
· the scientific validity of the Trial
The Investigator is expected to take any immediate action required to protect the safety of any participant included in the Trial, even if this action represents a deviation from the protocol. In such cases, the Sponsor should be notified of this action and the EC at the Trial site should be informed according to local procedures and regulations.

[bookmark: _Toc88837615]Data protection and patient confidentiality 
The Trial will be conducted in compliance with the requirements of the EU General Data Protection Regulation 2016/679 (GDPR), the relevant Belgian laws implementing the GDPR including the Belgian Privacy Act of 30 July 2018 on the protection of privacy in relation to the processing of personal data. Any collection, processing and disclosure of personal data, such as participant health and medical information is subject to compliance with the aforementioned personal data protection laws (cfr. Data Processing Annex (DPA) in Appendix). In case personal data is transferred outside the European Economic Area, safeguards will be taken to ensure that appropriate protection travels with the data in accordance with the GDPR. (https://ec.europa.eu/info/law/law-topic/data-protection/international-dimension-data-protection/rules-international-data-transfers_en#documents)
Any personal data shall be treated as confidential at all times including during collection, handling and use or processing, and the personal data (including in any electronic format) shall be stored securely at all times and with all technical and organizational security measures that would be necessary for compliance with EU and national data protection legislation (whichever is more stringent). The Sponsor shall take appropriate measures to ensure the security of all personal data and guard against unauthorized access thereto or disclosure thereof or loss or destruction while in its custody.

[bookmark: _Toc461456491][bookmark: _Toc2346476][bookmark: _Toc2348383][bookmark: _Toc2843761][bookmark: _Toc88837616]Financial and other competing interests for the chief investigator, PIs at each site and committee members for the overall trial management 
The chief investigator and PIs at each site declare no competing interests.
At the time of writing of the protocol not all personnel has been identified. The potential financial and competing interest of additional personnel will be collected and documented.

[bookmark: _Toc461456492][bookmark: _Toc2346477][bookmark: _Toc2348384][bookmark: _Toc2843762][bookmark: _Toc88837617]Indemnity
[bookmark: _Toc461456495][bookmark: _Toc2346478][bookmark: _Toc2348385][bookmark: _Toc2843763]The Participating Site, the Investigator and Sponsor shall have and maintain in full force and effect during the term of this Trial, and for a reasonable period following termination of the Trial, adequate insurance coverage for: (i) medical professional and/or medical malpractice liability, and (ii) general liability.
For Belgian Participating Sites
Art 29 of the Belgian Law relating to experiments on human persons dated May 7th, 2004 applies.
Prior to the start of the Trial, the Sponsor shall enter into an insurance contract in order to adequately cover Trial participants from Belgian sites in accordance with art. 29 of the said law.

[bookmark: _Toc88837618]Access to the Study Data by KCE and similar institutes in the EU
This section should be read in conjunction with the research agreement, which supersedes the protocol in case of contradictory statements.
A distinction is to be made by access by KCE (and similar institutes in Europe) and access by other parties.

Access to Study Data by KCE is fully defined in the contract between KCE and the Sponsor and the research agreement template is publicly available on the KCE website. Link: https://kce.fgov.be/en/resources-for-investigators

After the completion of the study the Sponsor will transfer the pseudonymized study data set to KCE. KCE will request approval from the competent chamber of the Information Security Committee (ISC) to have the relevant study data linked with IMA data by a trusted third party (TTP, eHealth platform) using the patient national number.
The patient information and consent includes wording that the national number will be recorded on site by the investigator for later data linkage, but will not be included in trial database available to the sponsor or any other third party. The patient information and consent will also include that in case the patient is randomized, it is planned that a trusted third party (TTP, eHealth platform) will receive and use the national number to link with IMA administrative data. To this end, KCE will receive the link between the study number and the national number under pseudonymized form. KCE will never be able to use the link without authorisation of the ISC and the intervention of the TTP. This data linkage is planned to obtain a more complete data set containing costs related to health care paid by the compulsory health insurance and the patient that will be used for the analysis of effectiveness and cost-effectiveness of the intervention by KCE.
KCE and Sponsor have entered into a research agreement detailing the roles and responsibilities of each party, as well as other legal aspects of this collaboration, including the right to use and access of KCE to the Study Data.

[bookmark: _Toc88837619]Access to the final trial dataset by other parties
Data access by other parties
Only the steering group has access to the full trial dataset in order to ensure that the overall results are not disclosed by an individual trial site prior to the main publication.
However, site investigators will be allowed to access the full dataset if a formal request describing their plans is approved by the steering group.
After the Completion Date, the Sponsor shall use its best efforts to grant, and procures (where applicable) that any Collaborator shall grant, Access Rights to the Results to third parties on a non-exclusive basis and at fair and reasonable terms. In this respect, Sponsor (or the person appointed by it) shall enter into a data use agreement with the third party providing the terms and conditions for such access. Sponsor shall appoint a contact person that shall manage the third party access on its behalf. In the event Sponsor and the relevant third party are unable to agree on the terms and conditions for the access to the Results, Sponsor may request KCE to facilitate the discussions.
 
[bookmark: _Toc461456496][bookmark: _Toc2346479][bookmark: _Toc2348386][bookmark: _Toc2843764][bookmark: _Toc88837620]DISSEMINATION POLICY
[bookmark: _Toc461456497][bookmark: _Toc2346480][bookmark: _Toc2348387][bookmark: _Toc2843765][bookmark: _Toc88837621]Dissemination policy
[bookmark: _Toc461456498][bookmark: _Toc2346481][bookmark: _Toc2348388][bookmark: _Toc2843766]The Declaration of Helsinki (latest version) and European and Belgian regulations require that every research Trial involving human participants be registered in a publicly accessible database before recruitment of the first participant. The CI is responsible for registering the Trial. 
In addition, the CI will fulfil their ethical obligation to disseminate and make the research results publicly available. As such the CI is accountable for the timelines, completeness and accuracy of the reports. Researchers, authors, Sponsors, editors and publishers must adhere to accepted guidelines for ethical reporting. Negative and inconclusive, as well as positive results must be published or otherwise made publicly available. Sources of funding, institutional affiliations and conflicts of interest must be declared in publication. 

[bookmark: _Toc88837622]Authorship eligibility guidelines and any intended use of professional writers
It is anticipated that the results of the overall Study shall be published in a multi-centre publication, involving the data of all clinical sites participating in the Study.
A Participating Site is not allowed to publish any data or results from the Study prior to the multicentre publication, provided however that Participating Site is allowed to publish the results generated at the Participating Site if the multicentre publication has not occurred after 12 months from Study database lock.
Any publication by Participating Site will be submitted to the Sponsor for review at least thirty (30) days prior to submission or disclosure. Sponsor shall have the right to delay the projected publication for a period of up to three (3) months from the date of first submission to the Sponsor in order to enable the Sponsor to take steps to protect its intellectual property rights and know-how. 
Publications will be coordinated by the Investigator of Sponsor. Authorship to publications will be determined in accordance with the requirements published by the International Committee of Medical Journal Editors and in accordance with the requirements of the respective medical journal.
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[bookmark: _Toc2346483][bookmark: _Toc2348390][bookmark: _Toc88837625][bookmark: _Toc461456509]Risk ASSESSMENT OF THE TRIAL INTERVENTION(S)
	Risks associated with trial interventions
[bookmark: Check1]|_| A ≡ Comparable to the risk of standard medical care
[bookmark: Check2]|X| B ≡ Somewhat higher than the risk of standard medical care
|_| C ≡ Markedly higher than the risk of standard medical care



	Justification:  
Phase IIIb clinical trial that involves the administration of a licensed medicinal product, Ascorbic Acid. The product will be used for a new indication (sepsis) and at slightly higher doses (1.5g QID). However in most patients the maximum daily dose of 100mg/kg described in the information leaflet will not be exceeded.
This off-label use is supported by sufficient published evidence that administration of Vitamin C at the dose administered in our trial is considered safe in sepsis patients.


	What are the key risks related to therapeutic interventions you plan to monitor in this trial?
	How will these risks be minimized?

	IMP/Intervention 
	Body system/Hazard
	Activity
	Frequency
	Comments

	Ascorbic Acid 1.5g QID
	· Formation of calcium oxalate crystals and acute renal failure due to kidney stones  

	· Eligibility Criteria
· Kidney Function (creatinine)
· Electrolyte levels
	· Baseline
· Daily 
· Daily
	

	Processes that have been put in place to mitigate risks to participant safety: 

Trial-specific adverse event reporting strategy: All SAE’s and severe AE’s will be collected for this trial which will be reviewed by an independent Data Monitoring Committee as defined by the protocol. Medically significant events as defined in the protocol will be captured on a Serious Adverse Event form.  

Trial oversight committees (TSC and/or DMC), independent data review
A Trial Steering Committee (TSC), Trial Management Group (TMG) and Data Monitoring Committee (DMC) are in place for this phase III trial. The DMC will meet after 50 patients have completed treatment and will review the study data and advise on the continuation of the trial. They will monitor all participating sites until all patients are recruited. The TSC will meet on average 3 times per year the first year and twice a year after that. The DMC will then meet annually to discuss the progress of the trial.  

Clinical procedures
Daily blood sampling during the day 1-5 are considered as standard care.
Daily ABG may cause discomfort and pain to patient of regular sampling. Blood sampling will be performed by skilled staff.

Informed Consent
The trial will involve critically ill patients who might be too ill or incapable to give their informed consent. A process of delayed consent, enrolling patients into the clinical trial and obtaining consent as soon as practical from either the patient or their LAR will be applied.



	Processes that have been simplified based on the risk adapted approach. 

Harmonization of practices of all participating sites. 
As this trial is multi-centric, including 8 different hospitals and multiple departments within each hospital, harmonization of practices will be challenging. We plan to tackle this by including a pre-trial training for each participating site. Furthermore, we plan regular TMG meetings as well as trial site monitoring. 
Finally, we have foreseen a low patient inclusion rate to compensate for late Vitamin C administration (not within 6 hours) and patients admitted during the night or in the weekend (difficult dissemination of the study protocol, no study nurses available …). 

Harmonization of multiple services involved.
The patient will transfer from ED, through ICU, potentially to the ward during treatment period of the trial. This implies that many different people will be involved and need to be trained. Administration of medication will be simplified through the implementation of treatment kits that stay with the patient at all times and also include all the necessary trial information. Dedicated and trained study nurses will conduct daily patients visits and be able to inform and help staff of these different services.

Logistics of early administration.
Since Vitamin C has to be administered within the 6 hours post ED presentation we evaluated every potential bottle neck during this process.

Patient identification will happen at ED triage. Patients with suspected infection and NEWS ≥ 5 are flagged. The NEWS parameters are all vital signs standardly taken at triage. Triage nurses will receive a pre-trial training.

Eligibility check. After an initial check, eligibility will be confirmed through REDCap. By logging on to the platform, the investigator can easily navigate through a checklist and perform a second eligibility check after which randomization will take place. 
 
Delayed informed consent can be a solution in cases where the patient is critically ill and no LAR is available 
And finally pre made treatment kits will be available at every site. They will be allocated to the patient once randomized. 

Blinding of study medication.
We opted to blind ampoules instead of premade sterile solutions to overcome storage and stability issues. Treatment kits will be available for every participating center and stored in ED.






[bookmark: _Toc2346484][bookmark: _Toc2348391][bookmark: _Toc88837626]Authorisation of participating sites 
[bookmark: _Toc461456510][bookmark: _Toc2346485][bookmark: _Toc2348392]Required documentation 
Before the clinical phase of the trial commences all documents as required by GCP should be generated and should be on file. We refer to section 8.2 of the guideline of GCP (https://database.ich.org/sites/default/files/E6_R2_Addendum.pdf).
[bookmark: _Toc461456511][bookmark: _Toc2346486][bookmark: _Toc2348393]Procedure for initiating/opening a new site 
Sites will be authorized to start the study after the initiation visit and when all essential documents as required by GCP and sponsor’s procedures are confirmed and available.
[bookmark: _Toc461456512][bookmark: _Toc2346487][bookmark: _Toc2348394]Principal Investigator responsibilities 
The PI’s legal responsibilities will be listed in the Clinical Study Agreement. Their attendance at the initiation meeting is required. They are responsible for training of new members of the trial team in the protocol and its procedures, ensuring that the ISF is accurately maintained. They will watch over dissemination of important safety or trial related information to all stakeholders within their site as well safety reporting within the timelines. 


[bookmark: _Toc461456514][bookmark: _Toc2346488][bookmark: _Toc2348395][bookmark: _Toc88837627]Safety Reporting Flow Chart 

	

	WHAT
	HOW
	TO
	TIMELINES

	Investigator
	Severe AE
	AE form in eCRF
	sponsor
	30 days after last trial treatment administration or until last follow-up visit (whichever occurs first)

	
	SAE
	SAE form in eCRF
	sponsor
	Immediately (within 24 hours of becoming aware of the event)
Exceptions: as defined in protocol

	
	death
	SAE form in eCRF
	sponsor
	asap

	Sponsor
	SUSAR
	· CIOMS form
· EC: according to EC process
· CA: EudraVigilance 
	· EC
· CA 
· PI’s of participating sites
	asap, but no later then
· 7 calendar days (in case of fatal or life-threatening SUSAR) 
· 15 calendar days                              
(other SUSAR)

	
	death
	SAE form + narrative
	· EC
	asap

	
	Annual Progress/
Safety Report
	DSUR or APR/ASR template
	· EC
· CA
	annually




[bookmark: _Toc461456515][bookmark: _Toc2346489][bookmark: _Toc2348396][bookmark: _Toc88837628]Amendment History

	Amendment No.
	Protocol version no.
	Date issued
	Author(s) of changes
	Details of changes made

	1
	2.0
	
	Stefanie Vandervelden & Lina Wauters
	· P 19-20 Update on procedure screening log and screen failure
· P 21 Trial randomisation through randomize.net instead of REDCap
· P 22  Baseline data. Formulation of mandatory tests and waving of tests changed
· P 23 Additional info about pregnancy testing
· P 25 Trial procedures. Interpretation of concomitant medication adjusted (more in detail explanation provided).

	2
	3.0
	12-1-2022
	Stefanie Vandervelden, Lina Wauters & Steffen Fieuws
	· P 6 update of contact details co-chief investigator
· P7 & 15 change of day 1-5 after patient inclusion to day 2-5 after patient inclusion; this to avoid confusion
· P 9 Paul Marik was removed from the TSC (member of DSMB) as well as Nadine Huenen Stocquart (no response)
· P 17 clarification concerning missing values in the endpoints
· P 34-37 clarification of the statistical analysis plan:
· Per protocol analysis
· Dropout rate
· Handling of missing values



List details of all protocol amendments here whenever a new version of the protocol is produced. The format of this table can be adapted if needed. 
Protocol amendments must be submitted to the Sponsor for approval prior to submission to the EC committee or FAMHP.




[bookmark: _Toc88837629]Rationale BEHIND INCLUSION CRITERIA

In previous literature, many scoring systems were proposed to detect this population. Both SIRS and qSOFA are mentioned in the official surviving sepsis campaign guidelines, but recent studies conclude they have lower diagnostic accuracy, sensitivity and specificity than newer risk-stratification tools in predicting mortality or ICU transfer of critically ill patients (both in septic and non-septic populations). SIRS criteria are oversensitive and lack specificity in identifying sepsis, with almost half of ward patients developing signs of SIRS at some point during their hospital stay and the need for two or more SIRS criteria to define sepsis were not present in 12% of ICU-admitted septic patients. On the other hand, qSOFA is a retrospectively developed screening tool with mortality as primary outcome. This has not been compared by the authors with other well-known and equally performant risk-stratification tools and has not been prospectively validated upon our trial onset. Multiple trials comparing qSOFA with other scores showed it is more specific than SIRS but its criteria indicate actually existing decompensation rather than predicting future deterioration. The lack of sensitivity (54%) limits the applicability of qSOFA compared with physician judgment for the disposition of initially stable patients. A study of 30,677 patients with suspected infection in the ED or general ward area supports this hypothesis, finding that the National Early Warning Score (NEWS) was superior to qSOFA in predicting adverse outcomes, and that both systems were superior to the use of SIRS criteria. The NEWS is validated to identify acutely ill patients in the early stage of their illness (including sepsis) and is endorsed by different emergency health care societies. The NEWS was shown to be as good at discriminating risk of serious clinical deterioration and acute mortality as the best existing systems and better than most. (Smith, 2013)  
Overlooking all available literature and defining our selection criteria of acute illness in septic patients with high risk for deterioration, we selected the NEWS as our screening tool in this trial.
NEWS is based on a simple aggregate scoring system in which a score is allocated to physiological measurements, already recorded in routine practice, when patients present to, or are being monitored in hospital. Six simple physiological parameters form the basis of the scoring system: respiration rate, oxygen saturation, systolic blood pressure, pulse rate, level of consciousness or new confusion and temperature. 
[image: ]

A score is allocated to each parameter as they are measured, with the magnitude of the score reflecting how extremely the parameter varies from the norm. The score is then aggregated. The score is uplifted by 2 points for people requiring supplemental oxygen to maintain their recommended oxygen saturation. 
Definition of new confusion: the patient has new-onset confusion, disorientation and/or agitation, where previously their mental state was normal – this may be subtle. The patient may respond to questions coherently, but there is some confusion, disorientation and/or agitation. This would score 3 or 4 on the GCS (rather than the normal 5 for verbal response), and scores 3 on the NEWS system. 

Defining suspected infection

In accordance with the Third International Consensus Definitions for Sepsis and Septic Shock (Sepsis-3), a suspected infection was defined as the combination of antibiotics and body fluid cultures within a specific time window (Seymour, 2016). If the antibiotic was given first, the culture sampling had to be obtained within 24 h. If the culture sampling was done first, the antibiotic had to be ordered within 72 h. The onset of infection was defined as the time at which the first of these two events occurred. We excluded all antibiotic doses administered as a single dose or as a prophylactic treatment. We excluded antibiotics administered without an accompanying body fluid culture according to the timeframe. We included fluid cultures form any clinical human body site or indwelling device. Culture types included bacterial, fungal, viral and parasitic.

We will include patients with suspected infection and elevated NEWS ≥ 5.
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1. Name of the medicinal product
VITAMIN C PANPHARMA 100 mg/ml solution for injection Active ingredient: Ascorbic Acid

2. QUALITATIVE AND QUANTITATIVE COMPOSITION
1 ml solution for injection contains 100 mg Ascorbic Acid.
Other excipients: For the full list of excipients, see section 6.1.

3. PHARMACEUTICAL FORM
Solution for injection

4. CLINICAL PARTICULARS
4.1 Therapeutic indications
Methemoglobinemia in childhood.
Vitamin C substitute in parenteral nutrition.

4.2 Posology and method of administration
Posology:
Vitamin C substitute in parenteral nutrition:
Prophylaxis of vitamin C deficiency in long-term parenteral nutrition:
· Adults 100 - 500 mg Ascorbic Acid i.v. per day (equivalent to 1 - 5 ml VITAMIN C PANPHARMA per day).
· Children 5 - 7 mg Ascorbic Acid i.v./kg body weight per day.
Methemoglobinemia in childhood:
A single time dose of 500 - 1000 mg ascorbic acid (equivalent to 1 - 2 ampoules VITAMIN C PANPHARMA) is injected intravenously. Administration of this dose can be repeated, if required. The maximum dose of 100 mg/kg body weight/day should not be exceeded.
Posology and method of administration
The dose is administered slowly intravenously. Duration of administration is subject to the clinical picture and the lab parameters.

4.3 Contraindications
VITAMIN C PANPHARMA must not be administered in case of hypersensitivity to Ascorbic Acid.
VITAMIN C PANPHARMA can only be administered after consulting a doctor.
- in oxalate urolithiasis
- in iron storage diseases (thalassaemia, haemochromatosis, sideroblastic anaemia).
4.4 Special warnings and precautions for use
Intravenous injections in high doses of VITAMIN C PANPHARMA can result in the formation of calcium oxalate crystals and in acute renal failure due to kidney stones. This has been observed at doses as low as 1,5 – 2,5 g. Patients with susceptibility to renal calculi are recommended not to exceed a daily vitamin C dose of 100 to 200 mg. Patients with extreme or terminal renal insufficiency (dialysis patients) should not be given more than 50 -100 mg per day.
In patients with erythrocyte glucose-6-phosphate dehydrogenase deficiency who were administered high vitamin C doses (4 g per day) partly serious haemolyses have been observed in single cases. Therefore, exceeding the given dosing recommendations must be avoided.
One ampoule contains 64,4 mg sodium. This needs to be taken in consideration for patients under sodium controlled diet.
4.5 Interaction with other medicinal products and other forms of interaction
Ascorbic Acid has a strong redox potential. Therefore, the chemical compatibility for concomitant administration with other medicinal products must be checked for each individual case.
4.6 Pregnancy and lactation
It is not advisable to exceed the given dosage during pregnancy and lactation. Ascorbic acid is secreted into breast milk and crosses the placental barrier.
4.7 Effects on ability to drive and use machines
Not known.
4.8 Undesirable effects
The following scale of frequency has been established in the evaluation of undesirable effects:
Very common (≥ 10%)
Common (≥ 1% - < 10%)
Uncommon (≥ 0.1% - <1%) 
Rare (≥ 0.01% - <0.1%)
Very rare (< 0.01% or unknown)
Respiratory and skin hypersensitivity reactions were reported very rarely.
Reporting of suspected adverse reactions
Reporting suspected adverse reactions after authorization of the medicinal product is important. It allows continued monitoring of the benefit/risk balance of the medicinal product. Healthcare professionals are asked to report any suspected adverse reactions to Bundesinstitut für Arzneimittel und Medizinprodukte, Abt. Pharmakovigilanz, Kurt-Georg-Kiesinger-Allee 3, D-53175 Bonn,
Website: www.bfarm.de.
4.9 Overdose
See section "Special warnings and precautions for use” regarding the risk of renal calculi and haemolyses.

5. PHARMACOLOGICAL PROPERTIES
5.1 Pharmacodynamic properties
Pharmacotherapeutic group: Ascorbic Acid (Vitamin C)
ATC Code: A11GA01
Ascorbic Acid is an essential active substance for humans. Ascorbic Acid and dehydroascorbic acid constitute an important redox system of great physiological significance. 
Vitamin C acts as a cofactor in numerous enzyme systems due to its redox potential (collagen formation, catecholamine synthesis, hydroxylation of steroids, tyrosine and exogenous substances, biosynthesis of carnitine, regeneration of tetrahydrofolic acid and alpha-amidation of peptides, e.g. ACTH and gastrin). Moreover, a deficiency of vitamin C affects immune defense reactions, particularly chemotaxis, complement activation and interferon production. The molecular biological functions of vitamin C have not yet been fully explained.
Ascorbic acid improves the resorption of iron salts by reducing ferric ions and by forming iron chelates. It blocks the chain reactions in aqueous body compartments triggered by oxygen radicals. The antioxidative functions produce biochemical interactions in close relation to those of vitamin E, vitamin A and carotenoids. As yet it has not been proven entirely that ascorbic acid causes a reduction of potentially carcinogenic substances in the gastrointestinal tract.
5.2 Pharmacokinetic properties
Ascorbic acid is absorbed in the proximal small intestine in a dose-dependent manner. Bioavailability drops with increasing dosage to 60 - 75% after 1 g, to approx. 40% after 3 g and approx. 16% after 12 g. The portion which is not absorbed is broken down by the large intestinal flora into CO2 and organic acids.
The maximal metabolic turnover of 40 to 50 mg/day in healthy adults is reached at plasma concentrations of 0.8 to 1.0 mg/dl. The total daily turnover is about 1 mg/kg body weight. Brief plasma concentrations of up to 4.2 mg/dl are achieved about three hours after applying extremely high oral doses. 
Under these circumstances ascorbic acid is eliminated unchanged in the urine by up to 80%. The half-life is 2.9 hours on average. Renal elimination ensues via glomerular filtration and subsequent reabsorption in the proximal tubule. The upper limits for healthy adults are 1.34 ± 0.21 mg ascorbic acid/dl plasma in men and 1.46 ± 0.22 mg in women, respectively.
The total body content of ascorbic acid is at least 1.5 g following a high dose of about 180 mg daily.
Ascorbic acid is concentrated in the pituitary gland, adrenal glands, lenses of the eye and white blood cells.
5.3 Preclinical safety data
Acute toxicity
See section 4.9 (Overdose)
Chronic/subchronic toxicity
Subchronic and chronic tests in rats did not show any evidence of substance-related effects.
Mutagenic and tumorigenic potential
Long-term studies in mice did not come up with any evidence of tumorigenic potential.
Cell culture and animal tests did not show any evidence of a mutagenic effect within the therapeutic dosage range.
Reproductive toxicity
Tests in two animal species with daily doses of up to 1000 mg/kg body weight did not show any foetotoxic effects.
Ascorbic acid is secreted into breast milk and crosses the placental barrier by means of simple diffusion.
5.4 Other information
After administering doses in the gram range, the ascorbic acid concentration in the urine can be elevated to such a degree that the measurement of various clinical-chemical parameters (glucose, uric acid, creatinine, inorganic phosphate) is impaired. Likewise, gram doses can lead to false-negative results in the attempted detection of occult blood in the stools.
In general, chemical detection methods which are based on color reactions can be affected.
Vitamin sources and meeting vitamin needs
The required Vitamin C nutrient density can only be found in vegetables and fruits. Due to its enhanced oxidizability and solubility there are considerable vitamin losses during cooking (green vegetables up to 60%, potatoes up to 25%). Ascorbic acid in fruits is relatively stable due to the acid pH range. In leafy vegetables there is an enzymatic degradation by peroxidase starting immediately after the harvest (at room temperature more than 50% within 48 hours) that can be prevented by blanching, e.g. when preserving vegetables. The vitamin C content of cow's milk does not protect nursed infants from a vitamin C deficiency disease.
Deficiency symptoms
The clinical manifest vitamin C deficiency syndrome (scurvy or Moeller Barlow disease) develops slowly in the course of several months from the latent vitamin C deficiency condition. General diseases such as measles, epidemic hepatitis, severe traumas, malabsorption syndrome or long-term administration of various medicinal drugs (such as salicylate and tetracycline) can accelerate this process considerably. 
Unspecific early symptoms are reduced physical fitness and objective psychometric functional disorders such as increased exhaustion or irritability. Later on there is increased capillary fragility with petechiae, microscopic hematuria, decreased infection resistance (mainly caused by reduced phagocytosis), accompanied by gingivitis (after tooth eruption), and finally extensive mucous membrane and skin bleeding (ecchymosis and suggillation), that first appear at the mucous membrane on the underside of the tongue and the gingival margin. A frequent accompanying syndrome is a hypochrome microcytic, often iron-refractory anemia.
At the same time, wound-healing is retarded and connective tissue scarring is impeded. In nursed infants there are also extremely painful subperiosteal haematoma and haemorrhages in the growth zones of the long tubular bones (M. Moeller-Barlow). Vitamin C deficiency can be fatal in adults as well as in nursed infants. Adequate treatment with ascorbic acid usually results in full recovery without long-term effects even in severe cases.
The etiology of the changes needs to be analyzed objectively by providing evidence of a greatly reduced ascorbic acid concentration in the blood plasma (less than 0.1 mg/dl or 6 μmol/l respectively) and in the white blood cells (less than 5 mg/dl or 280 μmol/l respectively). The vitamin C concentration in the blood plasma is an indicator how the vitamin C requirement is met.
Only in rare cases the minimum vitamin requirement (0.5 mg/dl in men, 0.55 mg/dl in women) is not met in healthy individuals in Germany. This also applies to pregnant and breast-feeding women. During breast-feeding over several months, however, the ascorbic acid concentration in plasma and milk often decreases. The same applies to preserved breast milk. 
The increased vitamin C requirement of heavy smokers is usually met in young and median age adults. Risk groups include elderly patients above 65 years of age (men more frequently than women), persons with high alcohol consumption, smokers, pregnant and breast-feeding women as well as individuals with unbalanced diet. Long-term administration of medicinal drugs (mainly salicylates, tetracyclines and corticosteroids) can deplete the Vitamin C reserves. 
Acute infections, severe liver parenchymal diseases, severe traumas and hemodialysis may result in a marked decrease of the vitamin C level in blood plasma and leukocytes. Lower vitamin C concentrations in plasma and leukocytes can also be the result of chronic infections, severe malabsorption syndromes and in the terminal stages of a tumor progression.
6. PHARMACEUTICAL PARTICULARS
6.1 List of excipients
Sodium hydrogen carbonate, water for injection
6.2 Incompatibilities
Ascorbic acid has a great oxidation reduction potential. Therefore, the chemical compatibility for concomitant administration with other medicinal products must be checked for each individual case.
6.3 Shelf life
Shelf life is 24 months. Do not use this medicinal product after shelf life has expired.
6.4 Special precautions for storage
Store the ampoules in their outer packaging to protect the contents from light. 
Do not store above 25°C.
6.5 Nature and contents of container
Original pack with 10 ampoules of 5 ml solution for injection (N2) 
Hospital pack-size with 100 (10 x 10) ampoules of 5 ml solution for injection.
6.6 Special precautions for disposal
No specific requirements.
7. MARKETING AUTHORISATION HOLDER
PANPHARMA GmbH 
Bunsenstrasse 4
22946 Trittau

8. MARKETING AUTHORISATION NUMBER
6209036.00.00
9. DATE OF FIRST AUTHORISATION/RENEWAL OF THE AUTHORISATION
19 March 2003
10. DATE OF REVISION OF THE TEXT
December 2019
11. GENERAL CLASSIFICATION FOR SUPPLY
Medicinal product not subject to medical prescription
12. 
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