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Abstract

Introduction:

Inflammation and dysregulated immune responses play a crucial role in atherosclerosis,
underlying ischaemic heart disease (IHD) and acute coronary syndromes (ACS). Immune
responses are also major determinants of the post-ischaemic injury in myocardial infarction.
Regulatory T cells (CD4*CD25'FOXP3"; Treg) induce immune tolerance and preserve immune
homeostasis. Recent in vivo studies suggested that low-dose interleukin-2 (IL-2) can increase
Treg cell numbers. Aldesleukin is a human recombinant form of IL-2 which has been used
therapeutically in several autoimmune diseases. However, its safety and efficacy is unknown
in the setting of coronary artery disease.

Method and analysis:

Low-dose interleukin-2 in patients with stable ischaemic heart disease and acute coronary
syndromes (LILACS) is a single centre, first-in-class, dose escalation, two-part clinical trial.
Patients with stable IHD (Part A) and ACS (Part B) will be randomised to receive either IL-2
(Aldesleukin; dose range 0.3 — 3 x10° 1U) or placebo once daily, given subcutaneously, for 5
consecutive days. Part A will have 5 dose levels with 5 patients in each group. Group 1 will
receive a dose of 0.3 x10° IU whilst the dose for the remaining 4 groups will be determined
upon completion of the preceding group. Part B will have 4 dose levels with 8 patients in
each group. The dose of the first group will be based on Part A. Doses for each of the
subsequent 3 groups will similarly be determined after completion of the previous group.
The primary endpoint is safety and tolerability of aldesleukin, and to determine the dose
which increases mean circulating Treg levels by at least 75%.

Ethics and dissemination:

The study was given a favourable opinion by the Greater Manchester Central Research
Ethics Committee, UK (REC:17/NW/0012). The results of this study will be reported, through
peer-reviewed journals, conference presentations and an internal organisational report.

Trial registration numbers: Clinicaltrials.gov (NCT03113773)

Article summary

Strengths and limitations of this study

e The double-blind, placebo-controlled design will allow assessment of the safety and
efficacy of low-dose IL-2 in patients with stable ischaemic heart disease and in acute
coronary syndrome patients, both conditions where it is currently contraindicated

e The adaptive dose design of this study will allow assessment of the potential for low-
dose IL-2 to increase mean circulating Treg levels by at least 75%

e Due toits early phase design, this study is not powered to assess any clinical
outcome data for patients

Keywords: ischaemic heart disease, acute coronary syndrome, interleukin-2, regulatory T
cells, Aldesleukin
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Background

Despite major advances in the treatment, ischaemic heart disease (IHD) remains a
significant cause of mortality and morbidity. It is now firmly established that inflammation
and the immune response are crucial to the pathophysiology of IHD. This is true both in
atherosclerosis which underlies stable angina and in progression to plaque instability and
disruption in acute coronary syndrome (ACS) [1].

Although the innate immune system has been better studied in atherosclerosis, the role of
the adaptive immune responses is now being increasingly understood. Several studies
reported a perturbation of the T cell repertoire in ACS patients [2] with expansion of an
effector and activated T cell subset [3], which is, at least in part, directed to antigens
contained in the disrupted plaque [4]. Initial pre-clinical findings have shown that
regulatory T (Treg) cell mediated immunity reduces experimental atherosclerosis and
plaque inflammation [5].

In ACS patients, there is an imbalance between T effector and Treg cells. Despite the
effector T cell compartment activation, the percentage and function of circulating Tregs
appear to be significantly decreased in in the setting of ACS [6]-[9]. This imbalance is
thought to play a key role in coronary plaque progression and destabilisation. In this
context, low levels of circulating baseline CD4 Foxp3* Treg cells were associated with an
increased risk for acute coronary events in the Malmé Diet and Cancer Study [10].

Following myocardial infarction, the ischaemic and necrotic myocardial tissue may present
self-antigens to the immune system, leading to antigen-specific, autoimmune adaptive
responses [11], [12]. Recent studies indicate that CD4" T cells, and particularly Treg cells,
are important for the control of post-ischaemic immune responses and the promotion of
myocardial healing [12]-[15]. In another study, inhibition of Treg recruitment to the site of
myocardial injury resulted in excessive post-ischaemic inflammation, matrix degradation
and adverse remodelling [13]. In contrast, in vivo expansion of Treg cells or their therapeutic
activation by superagonistic anti-CD28 antibodies attenuated left ventricular remodelling
and improved cardiac function [14], [15].

Interleukin-2 (IL-2) plays a key role in Treg cell development, expansion, survival and
suppressive function [16], [17]. Deficiency of either IL-2 or IL-2 receptor in mice greatly
compromises Treg development and promotes autoimmune responses [18].
Supplementation of IL-2 substantially increases Treg cell levels and significantly limits plaque
development and inflammation in mice prone to atherosclerosis [19], [20]. Treg cells show
a much lower threshold response to IL-2 receptor signalling compared to effector T cells.
This led to the hypothesis that, in contrast to high dose IL-2 designed to activate T effector
cells in cancer, supplementation with low doses of IL-2 in the setting of T cell-mediated
immune diseases could selectively promote the expansion of Treg cells at the expense of T
effector cells, thereby limiting harmful immune responses. This hypothesis was initially
confirmed in two pilot human clinical studies in two different disease settings, graft-versus-
host disease [21], [22] and in hepatitis C virus-induced vasculitis [23]. In both studies,
administration of low doses of IL-2 in the form of Aldesleukin (daily administration of
0.3x10° to 3.0 x10° IU IL-2 per square meter of body-surface area for 8 weeks, or repetitive
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5-day courses of 1.0 x10° to 3.0 x10° IU IL-2) led to a rapid and marked expansion of the
circulating pool of Treg cells, which were at least doubled without affecting the pool of
conventional CD4" T (i.e. T effector) cells. The expanded Tregs retained potent suppressive
functions and the treatment was associated with a reduction in the inflammatory response
and a concomitant clinical improvement in a substantial proportion of patients. Treatment
with low dose IL-2 was safe and no adverse effects were reported. This strategy is currently
being adapted and tested in various disease settings, where Treg cell promotion is believed
to be of potential therapeutic benefit [22]-[25]. In this trial, we hypothesise that low dose
IL-2 (Aldesleukin) can be used in IHD to increase Treg numbers and to rebalance the
immune system with the overall goal of decreasing recurrent myocardial infarction and
cardiovascular death.

Aldesleukin (Proleukin®, Novartis) is a commercially available (Marketing Authorisation
Holder: Novartis Pharmaceuticals UK Limited) IL-2 licensed for the treatment of metastatic
renal cell carcinoma in the UK. It is produced by recombinant DNA technology using an
Escherichia coli strain, which contains a genetically engineered modification of the human
IL-2 gene, and is administered either intravenously (IV) or subcutaneously (SC). Following
short IV infusion, its pharmacokinetic profile is typified by high plasma concentrations, rapid
distribution into the extravascular space and a rapid renal clearance. The recommended
doses for continuous infusion and subcutaneous injection (as detailed in the SmPC) are
repeated cycles of 18 x 10° IU per m? per 24-hours for 5 days, and repeated doses of 18 x
10° IU respectively. Peak plasma levels are reached in 2-6 hours after subcutaneous
administration, with bioavailability of Aldesleukin ranging between 31-47%. The process of
absorption and elimination of subcutaneous Aldesleukin is described by a one-compartment
model, with a 45-minute absorption half-life and a 3-5 hour elimination half-life [26].

Use of IL-2 in clinical trials to date

The first report of effective IL-2 therapy in human cancer trials was published in 1985 [27].
The trial patients in that study were placed on dose-escalated IL-2 regimens, of up to
approximately 120 Million IU (MIU). Associated with these high IL-2 doses were side effects
such as capillary leak syndrome (which is characterized by a loss of vascular tone and
extravasation of plasma proteins and fluid into the extravascular space, ultimately resulting
in hypotension, tachycardia, dyspnoea and pulmonary oedema), and kidney and liver
damage (both characterised by increased serum creatinine and bilirubin levels respectively).

The use of low dose IL-2 to expand Treg cell populations in autoimmune and allo-
inflammatory conditions has been previously explored and published in human clinical
trials. In these studies, patients received at least 1 dose of IL-2 ranging from 0.3x10° U —
3.0x10° IU. In two studies of 12 and 21 healthy volunteers respectively, there were minimal
adverse events (AEs), consisting mainly of grade 1 injection site reactions. No cardiovascular
AEs were noted [28], [29]. In one phase 1/2a study, 24 patients with diabetes mellitus were
recruited and given a maximum dose of 3.0x10° U daily for 5 days. The authors found that
IL-2 was well tolerated at all doses, with no serious adverse events (SAEs). However, there
was a dose-response relationship for non-serious AEs. The most common AEs in the
treatment phase were injection-site reactions and an influenza-like syndrome [30]. In a later
trial of 40 type 1 diabetics, the authors found that doses of Aldesleukin were well tolerated
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at all doses, with no serious adverse events (SAEs) reported. The majority of participants
had an expected AE at the injection site consisting a non-itchy, local (1-5 cm), non-painful
erythematous rash which resolved on average by day 10 [31]. No cardiovascular AEs were
reported in either study. Low dose IL-2 has also been used in 38 SLE patients[25], who are
considered to have a higher risk of coronary artery disease and therefore cardiac events
[32]. However, no SAEs were observed whilst injection site reactions and flu like symptoms
were observed in 13.2% and 5.3% of patient respectively [25].

Nevertheless, IL-2 is contraindicated in patients with a significant history, or current
evidence of, severe cardiac disease. Therefore, we sought to determine the safety and
efficacy of low dose Aldesleukin in patients with pre-existing cardiac conditions. We
hypothesise that low dose IL-2, unlike higher doses, can be safely administered and is
effective in expanding the Treg population in patients with stable and acute coronary artery
disease. In this trial, low dose IL-2 will initially be administered in stable IHD patients at
escalating doses and, following safety reviews, will be given to ACS patients. The Treg
response data from the ACS population will help select the most appropriate dose to assess
efficacy in clinical trials in ACS.

Method

This is a prospective single centre, randomised, double-blind, placebo controlled, phase 1/2
clinical trial. It will be performed at the National Institute for Health Research/Wellcome
Trust Cambridge Clinical Research Centre, Cambridge University Hospitals, Cambridge, UK
with overall study co-ordination provided by the Cambridge Clinical Trials Unit, Cambridge
University Hospitals NHS Foundation Trust.

Study populations

The trial will be performed in two parts. Part A will include patients with stable IHD aged 18-
75 years with a clinical diagnosis of IHD for more than 6 months. The inclusion and exclusion
criteria are detailed in Table 1, but in summary, patients with a myocardial infarction within
the last 6 months, cardiogenic shock, hypo/hypertension, heart failure (EF<45%), pro-
arrhythmogenic conditions, renal, hepatic, thyroid or haematological dysfunction, active
infection, poorly controlled diabetes, active autoimmune disease, current malignancy,
history of seizures or immunosuppression will be excluded from this part of the study.

Part B will be performed after Part A and will include patients aged of 18-85 years admitted
with a diagnosis of non-ST elevation myocardial infarction. The inclusion and exclusion
criteria are detailed in Table 1. In brief, patients with cardiogenic shock, hyper/hypotension,
heart failure (ejection fraction<35%), long QT or arrhythmias, renal, hepatic, thyroid or
haematological dysfunction, active infection, active autoimmune disease, current
malignancy, history of seizures or immunosuppression will be excluded from this part of the
study.

Study protocol
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Part A

Patients will be recruited from advertisements, outpatient clinics or research databases.
Participants will have at least 24 hours to review the Patient Information Sheet prior to
informed consent. Study procedures will only be conducted following formal written
consent at the screening visit 1 (V1). Baseline blood tests will consist of electrolytes, renal,
liver and thyroid function, full blood count, clotting profile, Hepatitis B/C and HIV screening,
HbA1lc, and pregnancy screen (where applicable). Baseline vitals, electrocardiogram (ECG),
echocardiogram, clinical history and physical examination will also be performed.
Randomisation will be carried out via a paper based concealment list generated by a
statistician.

The trial design is described in detail in Figure 1. In brief, following randomisation at V1,
patients will attend 5 consecutive daily outpatient visits (V2-6) during which blinded
subcutaneous injections of Aldesleukin or placebo will be administered. At each visit, prior
to the study drug administration, and the medical history will be obtained/reviewed, along
with a physical examination, baseline vitals, safety bloods and a 12 lead-ECG. Patients will
have continuous cardiac monitoring during each visit for at least 30minutes pre- and 1.5
hours post-dose. After dosing, a series of ECGs will be performed at 15 minutes, 30 minutes
and 60 minutes whilst vitals will be assessed at 30 minutes and 60 minutes. For each dosing
visit, serum IL-2 levels will be taken at baseline and at 90 minutes post-dose.

There are 2 follow up visits (V7 and V8). Assessments during both visits will include a
medical review, physical examination, vitals, ECGs and safety bloods tests. Additionally, at
V8, a follow up thyroid function blood test and echocardiogram will be performed.

In addition, during visits V2, V7 (Figure 1), cardiac biomarkers (high sensitivity C-reactive
protein (hs-CRP), IL-6, brain-type natriuretic peptide (BNP) and troponin) and lymphocyte
subsets (including Treg level, see below) analysis will be performed. During visit V8, cardiac
biomarkers will be re-assessed.

A total of 25 patients, 5 in each of the 5 dosing groups, will be included in Part A
(drug:placebo ratio of 3:2). In line with current Phase 1 designs, a sentinel dosing approach
will be employed whereby the first 2 patients of each group will be allocated to either
Aldesleukin or placebo in a random order. After a safety review of these first 2 patients, the
remaining patients will then be dosed (see Figure 2).

Part B

Patients with a primary diagnosis of non-ST elevation myocardial infarction will be recruited
from the medical and cardiology wards at Cambridge University Hospitals NHS Foundation
Trust.. Participants will be given at least 24 hours to review the Patient Information Sheet
prior to formal consent. Dosing should commence within 8 days of screening. All visits and
blinding procedures will be the same as Part A. However, in part B, a total of 32 patients will
be recruited, 8 patients in each of the 4 dosing groups (drug:placebo ratio of 6:2). A sentinel
approach to dosing will also be employed in each group. After a safety review of the first 2
patients, the remaining cohort will be randomly allocated to study treatments as shown in
Figure 3. The visit schedule for each patient is the same as Part A (Figure 1).
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Dose escalation strategy

The first group of patients in Part A will receive 0.3x10° IU of Aldesleukin daily. Thereafter, a
blinded review of patient data by the blinded Trial Management Group (TMG) including
review of adverse events, blood results, ECGs, clinical records and where possible, drug
pharmacodynamics and pharmacokinetics. The TMG will comprise of a lead physician
(LILACS Chief Investigator), a research physician/scientist, a research nurse, trial co-
ordinator and an unblinded study statistician (for the purposes of data analysis). All data
presented to the TMG will be in a blinded manner. The dose in the second group will be
determined after this review and the same process will be followed in each of the following
groups. The maximum dose increments allowed by the protocol between groups will be
double the previous dose, and capped to a maximum 3.0 x10° 1U.

Following completion of Part A, an unblinded independent Data Monitoring Committee
(DMC) will review all available safety data. The DMC will be comprised of an independent
group of physicians who will determine whether it is safe to progress to Part B, based on
available safety and pharmacodynamic data. After this analysis, the dose in each group will
be determined based on the review of ongoing patient data by the Trial Management
Group, as in Part A previously. The protocol mandates that the maximum dose used in Part
B will not exceed that of Part A.

Outcome measure

Part A
The primary outcome will be the safety of IL-2 in patients. This will be assessed through:
e Areview of AEs and SAEs, and concomitant medications
e Changes in safety bloods (electrolytes, bone profile, serum creatinine, liver function
tests, thyroid function tests, blood glucose, full blood count and differential, clotting)
e 12-Lead ECG and cardiac monitoring changes (arrhythmias, ischaemic changes,
QTcB)
e Vital observations
e Echocardiogram changes at baseline and follow up

Exploratory endpoints will include:

e Change in the mean circulating Treg level measured by fluorescence activated cell
sorting (FACS) analysis following treatment with IL-2, over the 5 days of the
treatment period.

e Cardiac biomarker measurements including hs-CRP, troponin I, IL-6 and b-type
natriuretic peptide) from analysed blood samples.

e Change in lymphocyte subsets measured by FACS analysis

e Pharmacokinetic analysis of IL-2 levels
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Part B

As with Part A, the primary endpoint will be safety and tolerability of IL-2. A further primary
endpoint will be the change in mean circulating Treg levels and whether IL-2 increases mean
circulating Treg levels by at least 75% over the 5 days of the treatment period. Exploratory
endpoints are the same as for Part A.

Adverse event reporting

The International Conference on Harmonisation definitions are used for adverse events
(AEs), adverse reactions (ARs), severe AE/ARs (SAEs/ SARs) and suspected unexpected SARs
(SUSARs). A medically qualified doctor will determine the relationship of each AE to the
study drug as either ‘related’ (reasonable temporal sequence and not reasonably attributed
to another cause) or ‘not related’. They will also make an assessment on the seriousness of
the event. Changes in laboratory values are only considered to be AEs if they are judged to
be clinically significant or if intervention is required. It is left to the investigator’s clinical
judgment whether an AE is of sufficient severity to require the volunteer’s removal from the
trial.

Lymphocyte analysis

Lymphocyte subset analysis will be performed at the Department of Clinical Immunology,
Cambridge University Hospitals, Cambridge, UK, within 4 hours of sample collection in EDTA.
Laboratory technicians will be blinded to treatment allocation. The antibodies that will be
used are anti-CD3 (clone SK7, phycoerythrin [PE]-Cy7-labelled; BD Biosciences), anti-CD4
(clone RPA-T4, FITC-labelled; BD Biosciences), anti-CD127 (clone HIL-7R-M21, PE-labelled;
BD Biosciences), anti-CD25 (clone M-A251 and 2A3, allophycocyanin [APC]-labelled; BD
Biosciences), anti-CD45RA (clone HI100, APC-Cy7-labelled; BioLegend), and anti-CD62L
(clone DREG-56, PerCP/Cy5.5-labelled; BioLegend). Whole blood will be analysed by
performing clinical FACS assays to measure absolute lymphocyte counts, proportions of
lymphocytes, and CD25 expression on Treg cells. Defined concentrations of fluorescently
labelled beads are added to whole blood and analysed to accurately count the absolute
number of lymphocytes, CD3" T cells, CD4* and CD8" T cells, CD19" B cells and CD19” CD16"
CD56" NK cells as a percentage of all lymphocytes. In a parallel whole blood FACS assay, a
lymphocyte gate is drawn to include all events. The CD3", CD4" T-cell gate excludes CD8* T
cells and B cells. Tregs are defined by CD3*CD4*CD25"8"CD127"°" makers. A cocktail of six
standardised beads labelled with different amounts of fluorescent allophycocyanin (APC)
are measured by FACS daily to accurately measure CD25-APC on the surface of Tregs and a
standard curve plotted. The mean fluorescence intensity of CD25" on Tregs can be
accurately read from the curve, minimising interassay variation. CD127"% cD25* T
regulatory cells (Tregs) are separated from non-Tregs and this percentage is used to
calculate the absolute Treg count out of CD3*CD4" T cells. Among the T effector (non-Treg)
CD43*CD4" population, we define naive effectors CD45RA*CD62L", effector memory
CD45RA™CD62L7, central memory CD45RA™CD62L", and effector memory CD45 RA*(TEMRA)
CD45RA'CD62L cells. Total memory effectors are the sum of central memory and effector
memory cells.
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Cardiac biomarkers

Blood will be taken in gel serum tubes and the serum will be banked and analysed at the
Core Biochemical Assay Laboratory, Cambridge. Hs-CRP and NT-proBNP will be measured by
immunoassays on the Siemens Dimension EXL autoanalyser. All reagents and calibrators are
supplied by Siemens and assays will be performed according to the manufacturer’s
instructions.

IL-6 will be measured in duplicate using ultra-sensitive electrochemical luminescence
immunoassay on the Mesoscale Discovery assay platform and read on the MesoScale
Diagnostics Sector Imager 6000. All reagents and calibrators will be supplied by MesoScale
Discovery.

Stopping criteria

Dose escalation stopping criteria will be met if 2 patients within a trial group experience any
combination of: a SAE defined as possibly, probably or definitely related to the trial drug
(i.e. itis a SAR), an adverse event that is severe and at least possibly related to the trial drug,
or any of the objective stopping criteria detailed Table 2. The following will then occur:
e Dosing will be immediately discontinued for the patients experiencing the event
e Dosing will be halted for all other patients currently in the treatment period of the
trial (i.e. patients receiving treatment in the same group)
e A safety review by the independent Data Monitoring Committee (DMC) will be
conducted to determine how to proceed with the trial
e Any further single instances of the events outlined above for the same group will
trigger a further DMC safety review
e Any patients who have their dosing discontinued will be withdrawn from the trial

Statistical methods and data handling

This is an exploratory study that is not designed to formally test a hypothesis in a
confirmatory fashion. Given that both parts of the trial have clinical safety as primary
endpoints, a formal power calculation is not relevant. A sample size of 57 patients is
achievable within the proposed time scale, given the size of the targeted patient population
at our study site. The frequency of adverse events per patient will be summarised for each
event based on dose level. Summary statistics of laboratory values by dose and visit will be
produced where required. The statistician will use the data from each group to perform a
modelling analysis of the effect of Aldesleukin based on dose and effect size using a
smoothed line plot of the mean and 95% confidence internals. Generally summary statistics
of continuous variables will report mean, median, SD, min and max, although a log-
transformed scale may be used where the data are skewed. Binary or categorical variables
will be summarised using the p% (x/n) format. The Treg data and other secondary
biomarker endpoints will be summarised with individual patient profiles over time, and
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summary statistics broken down by dose and visit. Formal estimates of the differences
between doses will be made at each time point with accompanying 95% confidence
intervals and p-values.

Subjects will be coded by a numeric code to create an anonymous dataset. All data will be
transferred into a Case Report Form, which will be coded onto a MACRO database.

Patient and public involvement

Heart attacks are distressing and impacts patients' lives dramatically [33]. The aim of this
research is to help ameliorate this issue and potentially reduce reoccurrence. Lay members
of the ethics committee reviewed this study and made constructive comments which have
been addressed. Patients were not involved in the recruitment to or conduct of the study.
All patients provided full informed consent, with at least 24 hours to consider the
information and at least two opportunities to discuss the trial in detail with the
investigators. The results of the study will be disseminated to all study patients at the end of
the trial.

Study timeline
The trial began on the 15" of May 2017. The anticipated final follow-up visit(s) will be in
January 2019. Primary analyses are projected to be completed by February 2019.

Ethics and dissemination

The study was given a favourable opinion by the Greater Manchester Central Research
Ethics Committee, UK (REC: 17/NW/0012), and approved by the UK’s Health Research
Authority. The MHRA formally granted regulatory acceptance on 28" April 2017. All study
procedures will be conducted after formal written consent, in accordance with the
Declaration of Helsinki. The trial is registered on clinicaltrials.gov (NCT03113773) prior to
trial commencement, and the results of this study will be published in a peer reviewed
journal after completion.
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Table 1. Trial inclusion and exclusion criteria for parts A and B

Part A

Inclusion criteria

e Age 18-75 years old inclusive
e Previous history (> 6 months) of coronary artery disease
e No history of recent (< 6 months) admissions for an unstable

cardiovascular event e.g. Ml, unstable angina, ACS

e Written informed consent for participation in the trial

Exclusion criteria

Current presentation with cardiogenic shock, severe congestive heart
failure and/or pulmonary oedema

Known active bleeding or bleeding diatheses

Known active infection requiring antibiotic treatment

Severe hematologic abnormalities (haematocrit <30% and platelet cell
count of <100 x 10°/pL and white blood cell count <4 x 10%/uL)
Known malignancies requiring active treatment or follow up

Known heart failure (LV EF <45%)

Hypotension (Systolic BP<100mm Hg, DBP<50mmHg) at screening
Uncontrolled hypertension (>160/100 mmHg) at screening

History of recurrent syncope suggestive of arrhythmia syncope
Known hepatic failure or abnormal LFTs at baseline (ALT > 2 x ULN, TBL
> 1.5 x ULN and ALP > 1.5 x ULN)

Acute kidney injury or chronic kidney disease at Stage > 3B (eGFR < 45
ml/min/1.73m?)

Known hyper- or hypothyroidism

History of drug induced Stevens Johnson syndrome, Drug reaction with
eosinophilia and systemic symptoms (DRESS syndrome) or toxic
epidermal necrolysis

History of recurrent epileptic seizures in the previous 4 years

If known diabetic, uncontrolled diabetes defined as HbAlc > 64
mmol/mol

Average corrected QT interval > 450 msecs

Known chronic active hepatitis (B or C) or HIV infection

Known autoimmune disease requiring active immunosuppressive
therapy

History of organ transplantation

Any oral or intravenous Immunosuppressive treatment

Known pregnancy or on-going lactation

Current participation in other interventional clinical trials
Contraindication or hypersensitivity to IL-2 treatment

Part B

Inclusion criteria

Age 18-85 years old inclusive

Current admission (on at least screening visit) with NSTEMI
Willingness to be dosed within 8 days from initial date of current
admission for ACS
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1

2

3 e Written informed consent for participation in the trial

4

Z Exclusion criteria |e Current presentation with cardiogenic shock, electrical instability,
2 severe congestive heart failure and/or pulmonary oedema

8 e Known active bleeding or bleeding diatheses

9 e Known active infection requiring antibiotic treatment

10 e Severe hematologic abnormalities (haematocrit <30% and platelet cell
11 count of <100 x 10°/uL and white blood cell count <4 x 10%/uL)
g e Known malignancies requiring active treatment or follow up

14 e Known heart failure with LV EF< 35%

15 e Hypotension (Systolic BP <100mm Hg, DBP<50mmHg)

16 e Uncontrolled hypertension (>160/100mmHg)

17 e History of recurrent syncope suggestive of arrhythmia syncope
12 e Known hepatic failure or abnormal LFTs at baseline (ALT > 2 x ULN, TBL
20 >1.5x ULN and ALP > 1.5 x ULN)

21 e Acute kidney injury or chronic kidney disease at Stage > 3B (eGFR < 45
22 ml/min/1.73m?)

23 e Acute respiratory failure

;‘; e Known hyper- or hypothyroidism

2% e History of drug induced Stevens Johnson syndrome, Drug reaction with
27 eosinophilia and systemic symptoms (DRESS syndrome) or toxic
28 epidermal necrolysis

29 e History of recurrent epileptic seizures in the previous 4 years

30 e Average corrected QT interval > 450 msecs

g; e Known chronic active hepatitis (B or C) or HIV infection

33 e Known autoimmune disease requiring active immunosuppressive
34 therapy

35 e History of organ transplantation

36 e Any oral or intravenous immunosuppressive treatment

;73 e Known pregnancy at screening or on-going lactation

39 e Current participation in other interventional clinical trials

40 e Contraindication or hypersensitivity to IL-2 treatment

41

42

43

44

45 .

46 See TIFF Figure 1

47

48 Figure 1. Trial design per patient. Each patient will make a total of eight study visits.

49

50

51 See TIFF Figure 2

52

;31 Figure 2. Trial design for each group in Part A. There are a total of 5 dose levels in Part A.

55

56

57

58
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See TIFF Figure 3
Figure 3. Trial design for each group in Part B. There are a total of 4 dose levels in Part B

Table 2. Objective stopping criteria triggering a DMC safety review of dose escalation

QTcB > 500 msecs (or > 530 msecs if baseline QTcB = 450-480 msecs) OR QTcB change
from baseline > 60 msecs (based on an average of triplicate ECGs)

Acute Pulmonary oedema or congestive heart failure

Symptomatic systolic BP < 90 mmHg and/or diastolic BP < 60 mmHg OR persistent
symptomatic systolic BP 80-90 mmHg for > 15 mins OR severe hypertension (as defined
by BP > 180/120 mmHg)

STEMI occurrence

Atrial fibrillation with rapid ventricular response > 150/min, supraventricular tachycardia
or bradycardia that requires treatment or is recurrent or persistent

Sustained ventricular tachycardia or ventricular fibrillation

Any patient who develops doubling of creatinine

Systemic hypersensitivity reaction which cannot be attributed to an identifiable
cause

If a life-threatening infection is confirmed clinically with a positive microbiological test

Signs suggestive of hepatic failure including encephalopathy, increasing ascites, signs of
coagulopathy, liver pain and/or tenderness on palpation, hypoglycaemia presumed to be
secondary to liver failure, active Gl bleeding. Withdrawal also if ALT >3 ULN

Seizure activity, coma, severe lethargy or somnolence

Risk of respiratory insufficiency requiring intubation
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Part A: 2 nlaceho, 2 1L-2 ner groun
Tarn A Zpracenq, 2 TL-Z per group I

Part B: 2 placebo, 6 IL-2 per group

Screening ( Treatment period: 5 days ’ ‘ Follow-up

Randomisation*

i i i i il il il il

[ w1 ] Lv | [ va ] [va ] [ws | [ v | [vi | [va ]
Screening Physical exam., Physical exam., Physical exam., Physical exam.,  Physical exam., Physical exam., Follow-up
Assessments inc. bloods vital signs, bloodsvital signs, bioodsyital signs, bloods vital signs, bioods, vital signs, bioods, vitai signs, bloods assessments inc.
and echocardiogram inc. Tregs, ECG ECG ECG ECG ECG inc. Tregs, ECG Bloods and
Part A: Day -28 to Day -1 (Day 1) (Day 2) (Day 3) (Day 4) (Day 5) (Day 6) echocardiogram
Part B: Day -7 to Day -1 (Day 10_24)
PartAand B

Recruitment pool: PART A (Outpatients); PART B (Inpatients).
There is no crossover between Part A and Part B

* : Randomisation will occur at the end of the screening assessments at V1.

Figure 1. Trial design per patient. Each patient will make a total of eight study visits.
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Safety review once dosing of first 2 patients is complete before
progressing to remainder of group

First 2 patients dosed (up to 2 on day 1) Remainder of group dosed - may occur on same day.
1 placebo (P) and 1 IL-2 (1) in randomised order. 1 placebo (P) and 2 IL-2 (1) in randomised order.

Figure 2. Trial design for each group in Part A. There are a total of 5 dose levels in Part A.
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29 Figure 3. Trial design for each group in Part B. There are a total of 4 dose levels in Part B
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Abstract

Introduction:

Inflammation and dysregulated immune responses play a crucial role in atherosclerosis,
underlying ischaemic heart disease (IHD) and acute coronary syndromes (ACS). Immune
responses are also major determinants of the post-ischaemic injury in myocardial infarction.
Regulatory T cells (CD4*CD25*FOXP3"; Treg) induce immune tolerance and preserve immune
homeostasis. Recent in vivo studies suggested that low-dose interleukin-2 (IL-2) can increase
Treg cell numbers. Aldesleukin is a human recombinant form of IL-2 which has been used
therapeutically in several autoimmune diseases. However, its safety and efficacy is unknown
in the setting of coronary artery disease.

Method and analysis:

Low-dose interleukin-2 in patients with stable ischaemic heart disease and acute coronary
syndromes (LILACS) is a single centre, first-in-class, dose escalation, two-part clinical trial.
Patients with stable IHD (Part A) and ACS (Part B) will be randomised to receive either IL-2
(Aldesleukin; dose range 0.3 — 3 x10° 1U) or placebo once daily, given subcutaneously, for 5
consecutive days. Part A will have 5 dose levels with 5 patients in each group. Group 1 will
receive a dose of 0.3 x10° IU whilst the dose for the remaining 4 groups will be determined
upon completion of the preceding group. Part B will have 4 dose levels with 8 patients in
each group. The dose of the first group will be based on Part A. Doses for each of the
subsequent 3 groups will similarly be determined after completion of the previous group.
The primary endpoint is safety and tolerability of aldesleukin, and to determine the dose
which increases mean circulating Treg levels by at least 75%.

Ethics and dissemination:

The study recieved a favourable opinion by the Greater Manchester Central Research Ethics
Committee, UK (17/NW/0012). The results of this study will be reported, through peer-
reviewed journals, conference presentations and an internal organisational report.

Trial registration number: Clinicaltrials.gov (NCT03113773)

Article summary

Strengths and limitations of this study

e The double-blind, placebo-controlled design will allow assessment of the safety and
efficacy of low-dose IL-2 in patients with stable ischaemic heart disease and in acute
coronary syndrome patients, both conditions where it is currently contraindicated

e The adaptive dose design of this study will allow assessment of the potential for low-
dose IL-2 to increase mean circulating Treg levels by at least 75%

e Due toits early phase design, this study is not powered to assess any clinical
outcome data for patients

Keywords: ischaemic heart disease, acute coronary syndrome, interleukin-2, regulatory T
cells, Aldesleukin
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Background

Despite major advances in the treatment, ischaemic heart disease (IHD) remains a
significant cause of mortality and morbidity. It is now firmly established that inflammation
and the immune response are crucial to the pathophysiology of IHD. This is true both in
atherosclerosis which underlies stable angina and in progression to plaque instability and
disruption in acute coronary syndrome (ACS) [1].

Although the innate immune system has been better studied in atherosclerosis, the role of
the adaptive immune responses is now being increasingly understood. Several studies
reported a perturbation of the T cell repertoire in ACS patients [2] with expansion of an
effector and activated T cell subset [3], which is, at least in part, directed to antigens
contained in the disrupted plaque [4]. Initial pre-clinical findings have shown that
regulatory T (Treg) cell mediated immunity reduces experimental atherosclerosis and
plaque inflammation [5].

Even though Treg cells in humans are less distinct and more heterogeneous then in mice [6],
there is evidence to demonstrate their role in IHD. In ACS patients, there is an imbalance
between T effector and Treg cells. Despite the effector T cell compartment activation, the
percentage and function of circulating Tregs appear to be significantly decreased in in the
setting of ACS [7-10]. This imbalance is thought to play a key role in coronary plaque
progression and destabilisation. In this context, low levels of circulating baseline CD4Foxp3”*
Treg cells were associated with an increased risk for acute coronary events in the Malmo
Diet and Cancer Study [11].

Following myocardial infarction, the ischaemic and necrotic myocardial tissue may present
self-antigens to the immune system, leading to antigen-specific, autoimmune adaptive
responses [12,13]. Recent studies indicate that CD4" T cells, and particularly Treg cells, are
important for the control of post-ischaemic immune responses and the promotion of
myocardial healing [13-16]. In another study, inhibition of Treg recruitment to the site of
myocardial injury resulted in excessive post-ischaemic inflammation, matrix degradation
and adverse remodelling [14]. In contrast, in vivo expansion of Treg cells or their therapeutic
activation by superagonistic anti-CD28 antibodies attenuated left ventricular remodelling
and improved cardiac function [15,16].

Interleukin-2 (IL-2) plays a key role in Treg cell development, expansion, survival and
suppressive function [17,18]. Deficiency of either IL-2 or IL-2 receptor in mice greatly
compromises Treg development and promotes autoimmune responses [19].
Supplementation of IL-2 substantially increases Treg cell levels and significantly limits plaque
development and inflammation in mice prone to atherosclerosis [20,21]. Treg cells show a
much lower threshold response to IL-2 receptor signalling compared to effector T cells. This
led to the hypothesis that, in contrast to high dose IL-2 designed to activate T effector cells
in cancer, supplementation with low doses of IL-2 in the setting of T cell-mediated immune
diseases could selectively promote the expansion of Treg cells at the expense of T effector
cells, thereby limiting harmful immune responses. This hypothesis was initially confirmed in
two pilot human clinical studies in two different disease settings, graft-versus-host disease
[22,23] and in hepatitis C virus-induced vasculitis [24]. In both studies, administration of low
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doses of IL-2 in the form of Aldesleukin (daily administration of 0.3x10° to 3.0 x10° IU IL-2
per square meter of body-surface area for 8 weeks, or repetitive 5-day courses of 1.0 x10°
to 3.0 x10° IU IL-2) led to a rapid and marked expansion of the circulating pool of Treg cells,
which were at least doubled without affecting the pool of conventional CD4" T (i.e. T
effector) cells. The expanded Tregs retained potent suppressive functions and the treatment
was associated with a reduction in the inflammatory response and a concomitant clinical
improvement in a substantial proportion of patients. Treatment with low dose IL-2 was safe
and no adverse effects were reported. This strategy is currently being adapted and tested in
various disease settings, where Treg cell promotion is believed to be of potential
therapeutic benefit [23-26]. In this trial, we hypothesise that low dose IL-2 (Aldesleukin) can
be used in IHD to increase Treg numbers and to rebalance the immune system with the
overall goal of decreasing recurrent myocardial infarction and cardiovascular death.

Aldesleukin (Proleukin®, Novartis) is a commercially available IL-2 licensed for the treatment
of metastatic renal cell carcinoma in the UK. It is produced by recombinant DNA technology
using an Escherichia coli strain, which contains a genetically engineered modification of the
human IL-2 gene, and is administered either intravenously (1V) or subcutaneously (SC).
Following short IV infusion, its pharmacokinetic profile is typified by high plasma
concentrations, rapid distribution into the extravascular space and a rapid renal clearance.
The recommended doses for continuous infusion and subcutaneous injection (as detailed in
the Summary of Product Characteristics) are repeated cycles of 18 x 10° IU per m? per 24-
hours for 5 days, and repeated doses of 18 x 10° U respectively. Peak plasma levels are
reached in 2-6 hours after subcutaneous administration, with bioavailability of Aldesleukin
ranging between 31-47%. The process of absorption and elimination of subcutaneous
Aldesleukin is described by a one-compartment model, with a 45-minute absorption half-life
and a 3-5 hour elimination half-life [27].

Use of IL-2 in clinical trials to date

The first report of effective IL-2 therapy in human cancer trials was published in 1985 [28].
The trial patients in that study were placed on dose-escalated IL-2 regimens, of up to
approximately 120 Million IU (MIU). Associated with these high IL-2 doses were side effects
such as capillary leak syndrome (which is characterized by a loss of vascular tone and
extravasation of plasma proteins and fluid into the extravascular space, ultimately resulting
in hypotension, tachycardia, dyspnoea and pulmonary oedema), and kidney and liver
damage (both characterised by increased serum creatinine and bilirubin levels respectively)

[29].

The use of low dose IL-2 to expand Treg cell populations in autoimmune and allo-
inflammatory conditions has been previously explored and published in human clinical
trials. In these studies, patients received at least 1 dose of IL-2 ranging from 0.3x10° U —
3.0x10° IU. In two studies of 12 and 21 healthy volunteers respectively, there were minimal
adverse events (AEs), consisting mainly of grade 1 injection site reactions. No cardiovascular
AEs were noted [30,31]. In one phase 1/2a study, 24 patients with diabetes mellitus were
recruited and given a maximum dose of 3.0x10° IU daily for 5 days. The authors found that
IL-2 was well tolerated at all doses, with no serious adverse events (SAEs). However, there
was a dose-response relationship for non-serious AEs. The most common AEs in the
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treatment phase were injection-site reactions and an influenza-like syndrome [32]. In a later
trial of 40 type 1 diabetics, the authors found that doses of Aldesleukin were well tolerated
at all doses, with no serious adverse events (SAEs) reported. The majority of participants
had an expected AE at the injection site consisting a non-itchy, local (1-5 cm), non-painful
erythematous rash which resolved on average by day 10 [33]. No cardiovascular AEs were
reported in either study. Low dose IL-2 has also been used in 38 SLE patients[26], who are
considered to have a higher risk of coronary artery disease and therefore cardiac events
[34]. However, no SAEs were observed whilst injection site reactions and flu like symptoms
were observed in 13.2% and 5.3% of patient respectively [26].

Nevertheless, IL-2 is contraindicated in patients with a significant history, or current
evidence of, severe cardiac disease. Therefore, we sought to determine the safety and
efficacy of low dose Aldesleukin in patients with pre-existing cardiac conditions. A detailed
and conservative risk mitigation strategy was adopted to ensure patient safety was
maintained throughout the conduct of the trial (see Supplementary File 1). We hypothesise
that low dose IL-2, unlike higher doses, can be safely administered and is effective in
expanding the Treg population in patients with stable and acute coronary artery disease. In
this trial, low dose IL-2 will initially be administered in stable IHD patients at escalating
doses and, following safety reviews, will be given to ACS patients. The Treg response data
from the ACS population will help select the most appropriate dose to assess efficacy in
future clinical trials in ACS.

Method

This is a an academically driven, prospective single centre, randomised, double-blind,
placebo controlled, phase 1/2 clinical trial. It will be performed at the National Institute for
Health Research/Wellcome Trust Cambridge Clinical Research Centre, Cambridge University
Hospitals, Cambridge, UK with overall study co-ordination provided by the Cardiovascular
Trials Office of the of the Cambridge Clinical Trials Unit, Cambridge University Hospitals NHS
Foundation Trust. The study is sponsored by Cambridge University Hospitals NHS
Foundation Trust.

Study populations

The trial will be performed in two parts. Part A will include patients with stable IHD aged 18-
75 years with a clinical diagnosis of IHD for more than 6 months (ascertained by either
having had a previous diagnosis of Ml or having symptoms of angina and a coronary
angiogram showing obstructive (stenosis >50%) coronary disease). The inclusion and
exclusion criteria are detailed in Table 1, but in summary, patients with a myocardial
infarction within the last 6 months, cardiogenic shock, hypo/hypertension, heart failure
(EF<45%), pro-arrhythmogenic conditions, renal, hepatic, thyroid or haematological
dysfunction, active infection, poorly controlled diabetes, active autoimmune disease,
current malignancy, history of seizures or immunosuppression will be excluded from this
part of the study.
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Part B will be performed after Part A and will include patients aged of 18-85 years admitted
with a diagnosis of non-ST elevation myocardial infarction. The inclusion and exclusion
criteria are detailed in Table 1. In brief, patients with cardiogenic shock, hyper/hypotension,
heart failure (ejection fraction<35%), long QT or arrhythmias, renal, hepatic, thyroid or
haematological dysfunction, active infection, active autoimmune disease, current
malignancy, history of seizures or immunosuppression will be excluded from this part of the
study.

Study protocol

Part A

Patients will be recruited from advertisements, outpatient clinics or research databases.
Participants will have at least 24 hours to review the Patient Information Sheet prior to
informed consent. Study procedures will only be conducted following formal written
consent at the screening visit 1 (V1). Baseline blood tests will consist of electrolytes, renal,
liver and thyroid function, full blood count, clotting profile, Hepatitis B/C and HIV screening,
HbAlc, and pregnancy screen (where applicable). Baseline vitals, electrocardiogram (ECG),
echocardiogram, clinical history and physical examination will also be performed.
Randomisation will be carried out via a paper based concealment list generated by a
statistician. To maintain the overall quality and legitimacy of the clinical trial, unblinding will
only occur in exceptional circumstances when knowledge of the actual treatment is
essential for further clinical management of the patient.

The trial design is described in detail in Figure 1. In brief, following randomisation at V1,
patients will attend 5 consecutive daily outpatient visits (V2-6) during which blinded
subcutaneous injections of Aldesleukin or placebo will be administered. At each visit, prior
to the study drug administration, the medical history will be obtained/reviewed, along with
a physical examination, baseline vitals, safety bloods and a 12 lead-ECG. Patients will have
continuous cardiac monitoring during each visit for at least 30minutes pre- and 1.5 hours
post-dose. After dosing, a series of ECGs will be performed at 15 minutes, 30 minutes and
60 minutes whilst vitals will be assessed at 30 minutes and 60 minutes. For each dosing visit,
serum IL-2 levels will be taken at baseline and at 90 minutes post-dose.

There are 2 follow up visits (V7 and V8). Assessments during both visits will include a
medical review, physical examination, vitals, ECGs and safety bloods tests. Additionally, at
V8, a follow up thyroid function blood test and echocardiogram will be performed.

In addition, during visits V2, V7 (Figure 1), cardiac biomarkers (high sensitivity C-reactive
protein (hs-CRP), IL-6, brain-type natriuretic peptide (BNP) and troponin) and lymphocyte
subsets (including Treg level, see below) analysis will be performed. During visit V8, cardiac
biomarkers will be re-assessed.

A total of 25 patients, 5 in each of the 5 dosing groups, will be included in Part A
(drug:placebo ratio of 3:2). In line with current Phase 1 trial designs, a sentinel dosing
approach will be employed whereby the first 2 patients of each group will be allocated to
either Aldesleukin or placebo in a random order. After a blinded safety review of these first
2 patients, the remaining patients will then be dosed (see Figure 2).
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Part B

Patients admitted with a primary diagnosis of non-ST elevation myocardial infarction will be
recruited from the medical and cardiology wards at Cambridge University Hospitals NHS
Foundation Trust. Patients may continue to receive trial treatments if they are transferred
to the local interventional centre at Royal Papworth Hospital. Participants will be given at
least 24 hours to review the Patient Information Sheet prior to formal consent. Dosing
should commence within 8 days of screening. All visits and blinding procedures will be the
same as Part A. However, in part B, a total of 32 patients will be recruited, 8 patients in each
of the 4 dosing groups (drug:placebo ratio of 6:2). A sentinel approach to dosing will also be
employed in each group. After a blinded safety review of the first 2 patients, the remaining
cohort will be randomly allocated to study treatments as shown in Figure 3. The visit
schedule for each patient is the same as Part A (Figure 1).

Dose escalation strategy

The first group of patients in Part A will receive 0.3x10° IU of Aldesleukin daily. Thereafter, a
blinded review of patient data by the blinded Trial Management Group (TMG) including
review of adverse events, blood results, ECGs, clinical records and where possible, drug
pharmacodynamics and pharmacokinetics. The TMG will comprise of an experienced,
accredited early phase lead physician (LILACS Chief Investigator), a research
physician/scientist, a research nurse, trial co-ordinator and an unblinded study statistician
(for the purposes of data analysis). All data presented by the unblinded statistician to the
TMG will be in an aggregated format, to preserve the blind for the other TMG members.
This is consistent with the commercial standard for such early phase trials in industry. . The
dose in the second group will be determined after this review and the same process will be
followed in each of the following groups. The maximum dose increments allowed by the
protocol between groups will be double the previous dose, and capped to a maximum 3.0
x10° U,

A robust set of specific and general withdrawal criteria, as well as objective stopping criteria
have been put into place to maintain the safety:risk benefit, in particular due to the risk of
capillary leak syndrome .

Following completion of Part A, an unblinded independent Data Monitoring Committee
(DMC) will review all available safety data, together with any other analyses that the
committee may request. The DMC will be comprised of an independent group of clinical
researchers with suitable experience in experimental medicine and early phase clinical
trials. These researchers are independent from the trial team and have not been involved in
the setup or running of this clinical trial. They will determine whether it is safe to progress
to Part B, based on available safety and pharmacodynamic data provided by the unblinded
statistician. After this analysis, the dose in each group will be determined based on the
review of ongoing patient data by the Trial Management Group, as in Part A previously. The
protocol mandates that the maximum dose used in Part B will not exceed that of Part A.
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1

2

3 DMC will be governed by a charter set up a priori, and signed up by all members prior to the
4 commencement of the trial (see Supplemental File 2).

5

6

2 Outcome measure

8

9 Part A

10 The primary outcome will be the safety of IL-2 in patients. This will be assessed through:

N e Areview of AEs and SAEs, and concomitant medications

12 . . . .

13 e Changes in safety bloods (electrolytes (sodium, potassium, urea), bone profile

14 (calcium, phosphate), serum creatinine, liver function tests (alanine transaminase,
15 aspartate transaminase, alkaline phosphatase, bilirubin, gamma GT), thyroid

16 function tests (thyroid stimulating hormone), blood glucose, full blood count and

17 differential, clotting (prothrombin time, activated partial thromboplastin time)

18 e 12-Lead ECG and cardiac monitoring changes (arrhythmias, ischaemic changes,

o QTcB)

21 e Vital observations (blood pressure, heart rate, respiratory rate, peripheral oxygen
22 saturation, temperature)

23 e Echocardiogram changes at baseline and follow up

24

25

;? Exploratory endpoints will include:

28 e Change in the mean circulating Treg level measured by fluorescence activated cell
29 sorting (FACS) analysis following treatment with IL-2, over the 5 days of the

30 treatment period.

31 e Change in cardiac biomarker measurements including hs-CRP, troponin |, IL-6 and b-
32 type natriuretic peptide) from analysed blood samples.

;i e Change in lymphocyte subsets measured by FACS analysis

35 e Pharmacokinetic analysis of IL-2 levels

36

37 Part B

38 As with Part A, the primary endpoint will be safety and tolerability of IL-2. A further primary
23 endpoint will be the change in mean circulating Treg levels and whether IL-2 increases mean
41 circulating Treg levels by at least 75% over the 5 days of the treatment period. Exploratory
42 endpoints are the same as for Part A.

43

44 Adverse event reporting

45

j? Adverse events (AEs), adverse reactions (ARs), severe AE/ARs (SAEs/ SARs) and suspected
48 unexpected SARs (SUSARs) will be defined as per the International Conference on

49 Harmonisation definitions. A suitably qualified medical doctor will determine the

50 relationship and causality of each AE to the study drug as either ‘related’ (defined as having
51 a plausible temporal relation and not judged attributable to other causes) or ‘not related’.
52 They will also make an assessment on severity and seriousness. Abnormal or significant

33 changes in laboratory results are only AEs if they are deemed to be of clinical significance or
gg if a medical intervention is required. Whether a patient needs to be withdrawn due to the
56 severity of their AE is left up to the discretion of principal investigator.

57

58

59 3
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Lymphocyte analysis

Lymphocyte subset analysis will be performed at the Department of Clinical Immunology,
Cambridge University Hospitals, Cambridge, UK, within 4 hours of sample collection in EDTA.
Laboratory technicians will be blinded to treatment allocation. The antibodies that will be
used are anti-CD3 (clone SK7, phycoerythrin [PE]-Cy7-labelled; BD Biosciences), anti-CD4
(clone RPA-T4, FITC-labelled; BD Biosciences), anti-CD127 (clone HIL-7R-M21, PE-labelled;
BD Biosciences), anti-CD25 (clone M-A251 and 2A3, allophycocyanin [APC]-labelled; BD
Biosciences), anti-CD45RA (clone HI100, APC-Cy7-labelled; BioLegend), and anti-CD62L
(clone DREG-56, PerCP/Cy5.5-labelled; BioLegend). Whole blood will be assessed by
performing clinical FACS to measure the absolute lymphocyte count, lymphocytes subsets,
and CD25 expression on Treg cells. Fixed concentrations of fluorescently labelled beads will
be added to whole blood to count the absolute number of lymphocytes, CD3", CD4" and
CDS8" T cells, CD19" B cells and CD19” CD16" CD56" NK. Simultaneous whole blood FACS
assay will be performed where a lymphocyte gate is drawn to include all events whilst the
CD3", CD4" T-cell gate excludes CD8" T cells and B cells. Six standardised beads labelled with
different quantities of fluorescent allophycocyanin are measured by FACS to accurately
measure CD25-APC on the surface of Tregs compared with a standardised curve. To
minimise interassay variation, mean fluorescence intensity can be read from this curve.
Tregs will be defined by CD3*CD4*CD25"8"CD127"°Y makers and will be separated from non-
Tregs and used to calculate the absolute Treg count out of CD3'CD4" T cells. Among the
non-Treg T effector CD43*CD4" population, we will define effector memory cells by
CD45RA™CD62L™ markers, effector memory CD45 RA*(TEMRA) cells by CD45RA'CD62L"
markers, naive effectors cells by CD45RA'CD62L" markers and central memory cells by
CD45RA™CD62L" markers . Total memory effectors are the sum of central memory and
effector memory cells.

Cardiac biomarkers

Blood will be taken in gel serum tubes and the serum will be banked and analysed at the
Core Biochemical Assay Laboratory, Cambridge. Hs-CRP and NT-proBNP will be measured by
immunoassays on the Siemens Dimension EXL autoanalyser. All reagents and calibrators are
supplied by Siemens and assays will be performed according to the manufacturer’s
instructions.

IL-6 will be measured in duplicate using ultra-sensitive electrochemical luminescence
immunoassay on the Mesoscale Discovery assay platform and read on the MesoScale

Diagnostics Sector Imager 6000. All reagents and calibrators will be supplied by MesoScale
Discovery.

Stopping criteria
Dose escalation stopping criteria will be met if 2 patients within a trial group experience any

combination of: a SAE defined as possibly, probably or definitely related to the trial drug
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1

2

3 (i.e. itis a SAR), an adverse event that is severe and at least possibly related to the trial drug,
4 or any of the objective stopping criteria detailed Table 2. The following will then occur:

5 e Dosing will be immediately discontinued for the patients experiencing the event

? e Dosing will be halted for all other patients currently in the treatment period of the
8 trial (i.e. patients receiving treatment in the same group)

9 e Asafety review by the independent Data Monitoring Committee (DMC) will be

10 conducted to determine how to proceed with the trial

n e Any further single instances of the events outlined above for the same group will
12 trigger a further DMC safety review

12 e Any patients who have their dosing discontinued will be withdrawn from the trial
15

16 Additionally, specific objective stopping criteria are set out in Table 2 which may trigger an
17 unscheduled DMC review prior to any further dose escalations. Specific and general

18 withdrawal criteria are also listed in Supplementary File 1.

19

20

21

22 Safety monitoring committees

23

24 The TMG and the DMC are independent of each other. The function of the DMC is

25 delineated in the DMC charter (Supplemental File 2). The Chief Investigator of the trial will
26 report to the DMC on the course of the trial during open sessions of the DMC. All DMC

;é meetings will be held in private without any involvement of the trial team. The unblinded
29 statistician is the only person who reports to the DMC and is part of the TMG. However, any
30 data presented to the TMG is presented in a manner that maintains the blind.

31

32 The TMG will assess safety in a blinded manner on an ongoing basis at regular intervals

33 during the course of the trial. Between Part A and Part B, the DMC will be formally

34 convened to review the unblinded data with the unblinded statistician to determine

;2 whether it is reasonable for the trial to progress to the next stage.

37

38

39 Statistical methods and data handling

40

j; This is an exploratory study that is not designed to formally test a hypothesis in a

43 confirmatory fashion. Given that both parts of the trial have clinical safety as primary

44 endpoints, a formal power calculation is not relevant. A sample size of 57 patients is

45 achievable within the proposed time scale, given the size of the targeted patient population
46 at our study site. The frequency of adverse events per patient will be summarised for each
47 event based on dose level. Summary statistics of laboratory values by dose and visit will be
48 produced where required. The statistician will use the data from each group to perform a
gg modelling analysis of the effect of Aldesleukin based on dose and effect size using a

51 smoothed line plot of the mean and 95% confidence internals. Generally summary statistics
52 of continuous variables will report mean, median, SD, min and max, although a log-

53 transformed scale may be used where the data are skewed. Binary or categorical variables
54 will be summarised using the p% (x/n) format. The Treg data and other secondary

55 biomarker endpoints will be summarised with individual patient profiles over time, and

g? summary statistics broken down by dose and visit. Formal estimates of the differences

58
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between doses will be made at each time point with accompanying 95% confidence
intervals and p-values.

Subjects will be coded by a numeric code to create an anonymous dataset. All data will be
transferred into a Case Report Form, which will be coded onto a MACRO database. All data
will be anonymised and stored encrypted on a secured computer to ensure patient
confidentiality.

Patient and public involvement

Heart attacks are distressing and impacts patients' lives dramatically [35]. The aim of this
research is to help ameliorate this issue and potentially reduce reoccurrence. Lay members
of the ethics committee reviewed this study and made constructive comments which have
been addressed. Patients were not involved in the recruitment to or conduct of the study.
All patients provided full informed consent, with at least 24 hours to consider the
information and at least two opportunities to discuss the trial in detail with the

investigators. The results of the study will be disseminated to all study patients at the end of

the trial.

Study timeline
The trial began on the 15" of May 2017. The anticipated final follow-up visit(s) will be in
January 2019. Primary analyses are projected to be completed by February 2019.

Ethics and dissemination

The study was given a favourable opinion by the Greater Manchester Central Research
Ethics Committee, UK (17/NW/0012), and approved by the UK’s Health Research Authority.
The MHRA formally granted regulatory acceptance on 28t April 2017. All study procedures
will be conducted after formal written consent, in accordance with the Declaration of
Helsinki. The trial was registered on clinicaltrials.gov (NCT03113773) prior to trial
commencement, and the results of this study will be published in a peer reviewed journal
after completion.
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Table 1. Trial inclusion and exclusion criteria for parts A and B

Part A

Inclusion criteria

e Age 18-75 years old inclusive
e Previous history (> 6 months from planned first day of dosing) of

coronary artery disease
No history of recent (< 6 months) admissions for an unstable
cardiovascular event e.g. Ml, unstable angina, ACS

e Written informed consent for participation in the trial

Exclusion criteria

Current presentation with cardiogenic shock (systolic blood pressure
<80 mm Hg, unresponsive to fluids, or necessitating catecholamines),
severe congestive heart failure and/or pulmonary oedema

Known active bleeding or bleeding diatheses

Known active infection requiring antibiotic treatment

Severe hematologic abnormalities (haematocrit <30% and platelet cell
count of <100 x 10*/uL and white blood cell count <4 x 103/pL)

Known malignancies requiring active treatment or follow up (However,
patients with current/a history of localised basal or squamous cell skin
cancer are not excluded from participation in this trial)

Known heart failure with impaired LV function (LV EF <45%)
Hypotension (Systolic BP<100mm Hg, DBP<50mmHg) at screening
Uncontrolled hypertension (>160/100 mmHg) at screening

History of recurrent syncope (Electrocardiographic history suggestive of
arrhythmia syncope (e.g. bifascicular block, sinus bradycardia < 40
beats per minute in absence of sinoatrial block or medications, pre-
excited QRS complex, abnormal QT interval, ST segment elevation leads
V1 through V3 [Brugada syndrome], negative T wave in right precordial
leads and epsilon wave [arrhythmogenic right ventricular
dysplasia/cardiomyopathy]))

Known hepatic failure or abnormal LFTs at baseline (ALT > 2 x ULN)
Elevated Total Bilirubin Levels, (TBL > 1.5 x ULN) and Alkaline
Phosphatase, ALP (ALP > 1.5 x ULN), at baseline

Acute kidney injury or chronic kidney disease at Stage > 3B (eGFR <45
ml/min/1.73m?)

Respiratory failure

Known hyper- or hypothyroidism

History of drug induced Stevens Johnson syndrome, Drug reaction with
eosinophilia and systemic symptoms (DRESS syndrome) or toxic
epidermal necrolysis

History of recurrent epileptic seizures in the previous 4 years; repetitive
or difficult to control seizures, coma or toxic psychosis lasting >48 hours
If known diabetic, uncontrolled diabetes defined as HbAlc > 64
mmol/mol

Average corrected QT interval > 450 msecs using Bazett’s formula using
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triplicate ECGs (or > 480 msecs if bundle branch block)

Known chronic active hepatitis (B or C)

Known HIV infection

Current infection possibly related to recent or on-going
immunosuppressive treatment

Known autoimmune disease requiring active immunosuppressive
therapy

History of organ transplantation

Any oral or intravenous Immunosuppressive treatment including
Prednisolone, hydrocortisone or disease modifying drugs such as
Azathioprine, interferon-alpha, Cyclophosphamide or Mycophenolate.
[Other immunosuppressive therapies should be discussed with PI.
Inhaled or topical steroids are permissible.]

Known pregnancy at screening or visit 2 (where applicable)

On-going lactation

Inability to comply with trial procedures

Current participation in other interventional clinical trials

Contra indication to IL-2 treatment or hypersensitivity to IL-2 or to any
of its excipients

Unwillingness or inability to provide written informed consent for
participation

Any medical history or clinically relevant abnormality that is deemed by
the principal investigator/delegate and/or medical monitor to make the
patient ineligible for inclusion because of a safety concern

Part B

Inclusion criteria

Age 18-85 years old inclusive

Current admission (on at least screening visit) with acute coronary
syndrome (non-ST elevation myocardial infarction, i.e., NSTEMI, or
unstable angina) with symptoms of myocardial ischaemia lasting 10
minutes or more with the patient at rest or with minimal effort plus
either elevated levels of Tnl on admission or dynamic changes in ECG
(new ST-T changes) or T-wave inversion

Willingness to be dosed within 8 days from initial date of current
admission for ACS

Written informed consent for participation in the trial

Exclusion criteria

ST elevation myocardial infarction (heart attack) on this admission.
Current presentation with cardiogenic shock (systolic blood pressure
<80 mm Hg, unresponsive to fluids, or necessitating catecholamines),
electrical instability, severe congestive heart failure and/or pulmonary
oedema

Known active bleeding or bleeding diatheses

Known active infection requiring antibiotic treatment

Severe hematologic abnormalities (haematocrit <30% and platelet cell
count of <100 x 103/uL and white blood cell count <4 x 103/uL)

Known malignancies requiring active treatment or follow up (However,
patients with current/a history of localised basal or squamous cell skin
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cancer are not excluded from participation in this trial)

Known heart failure with impaired LV function with LV EF< 35%
Hypotension (Systolic BP <100mm Hg, DBP<50mmHg)

Uncontrolled hypertension (>160/100mmHg) at screening

History of recurrent syncope (Electrocardiographic history suggestive of
arrhythmia syncope (e.g., bifascicular block, sinus bradycardia < 40
beats per minute in absence of sinoatrial block or medications, pre-
excited QRS complex, abnormal QT interval, ST segment elevation leads
V1 through V3 [Brugada syndrome], negative T wave in right precordial
leads and epsilon wave [arrhythmogenic right ventricular
dysplasia/cardiomyopathy]))

Known hepatic failure or abnormal LFTs at baseline (ALT > 2 x ULN)
Elevated Total Bilirubin Levels, (TBL > 1.5 x ULN) and Alkaline
Phosphatase, ALP (ALP > 1.5 x ULN), at baseline

Renal impairment at screening (Creatinine clearance [Cockcroft-Gault]
<45ml/min)

Acute respiratory failure

Known hyper- or hypothyroidism

History of drug induced Stevens Johnson syndrome, Drug reaction with
eosinophilia and systemic symptoms (DRESS syndrome) or toxic
epidermal necrolysis or contrast allergy (requiring steroid treatment)
History of recurrent epileptic seizures in the previous 4 years, repetitive
or difficult to control seizures, coma or toxic psychosis lasting >48 hours
Average corrected QT interval > 450 msecs using Bazett’s formula using
triplicate ECGs (or > 480 msecs if bundle branch block)

Known chronic active hepatitis (B or C)

Known HIV infection

Current infection possibly related to recent or on-going
immunosuppressive treatment

Known autoimmune disease requiring active immunosuppressive
therapy

History of organ transplantation

Any oral or intravenous immunosuppressive treatment including
Prednisolone, hydrocortisone or disease modifying drugs such as
Azathioprine, interferon-alpha, Cyclophosphamide or Mycophenolate.
[Other immunosuppressive therapies should be discussed with PI.
Inhaled or topical steroids are permissible.]

Known pregnancy at screening

On-going lactation

Inability to comply with trial procedures

Current participation in the active dosing phase of otherinterventional
clinical trials

Contra indication or hypersensitivity to IL-2 treatment or to any of its
excipients

Unwillingness or inability to provide written informed consent for
participation

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

17




Page 19 of 49

oNOYTULT D WN =

BMJ Open

patient ineligible for inclusion because of a safety concern

e Any medical history or clinically relevant abnormality that is deemed by
the principal investigator/delegate and/or medical monitor to make the

See TIFF Figure 1

Figure 1. Trial design per patient. Each patient will make a total of eight study visits.

See TIFF Figure 2

Figure 2. Trial design for each group in Part A. There are a total of 5 dose levels in Part A.

See TIFF Figure 3
Figure 3. Trial design for each group in Part B. There are a total of 4 dose levels in Part B

Table 2. Objective stopping criteria triggering a DMC safety review of dose escalation

QTcB > 500 msecs (or > 530 msecs if baseline QTcB = 450-480 msecs) OR QTcB change
from baseline > 60 msecs (based on an average of triplicate ECGs)

Acute Pulmonary oedema or congestive heart failure

Symptomatic systolic BP < 90 mmHg and/or diastolic BP < 60 mmHg OR persistent
symptomatic systolic BP 80-90 mmHg for > 15 mins OR severe hypertension (as defined
by BP > 180/120 mmHg)

STEMI occurrence

Atrial fibrillation with rapid ventricular response > 150/min, supraventricular tachycardia
or bradycardia that requires treatment or is recurrent or persistent

Sustained ventricular tachycardia or ventricular fibrillation

Any patient who develops doubling of creatinine

Systemic hypersensitivity reaction which cannot be attributed to an identifiable
cause

If a life-threatening infection is confirmed clinically with a positive microbiological test
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Signs suggestive of hepatic failure including encephalopathy, increasing ascites, signs of
coagulopathy, liver pain and/or tenderness on palpation, hypoglycaemia presumed to be
secondary to liver failure, active Gl bleeding. Withdrawal also if ALT >3 ULN

Seizure activity, coma, severe lethargy or somnolence

Risk of respiratory insufficiency requiring intubation
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Part B: 2 placebo, 6 IL-2 per group

Screening ( Treatment period: 5 days ’ ‘ Follow-up

Randomisation*

i i i i il il il il

[ w1 ] Lv | [ va ] [va ] [ws | [ v | [vi | [va ]
Screening Physical exam., Physical exam., Physical exam., Physical exam.,  Physical exam., Physical exam., Follow-up
Assessments inc. bloods vital signs, bloodsvital signs, bioodsyital signs, bloods vital signs, bioods, vital signs, bioods, vitai signs, bloods assessments inc.
and echocardiogram inc. Tregs, ECG ECG ECG ECG ECG inc. Tregs, ECG Bloods and
Part A: Day -28 to Day -1 (Day 1) (Day 2) (Day 3) (Day 4) (Day 5) (Day 6) echocardiogram
Part B: Day -7 to Day -1 (Day 10_24)
PartAand B

Recruitment pool: PART A (Outpatients); PART B (Inpatients).
There is no crossover between Part A and Part B

* : Randomisation will occur at the end of the screening assessments at V1.

Figure 1. Trial design per patient. Each patient will make a total of eight study visits.
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Safety review once dosing of first 2 patients is complete before
progressing to remainder of group

First 2 patients dosed (up to 2 on day 1) Remainder of group dosed - may occur on same day.
1 placebo (P) and 1 IL-2 (1) in randomised order. 1 placebo (P) and 2 IL-2 (1) in randomised order.

Figure 2. Trial design for each group in Part A. There are a total of 5 dose levels in Part A.
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15 Remainder of group dosed - may
occur on same day.

1 placebo (P) and 5 IL-2 (1) in

17 randomised order.

23 First 2 patients dosed 1 placebo (P) and 1 IL-2§
24 (1) in randomised order.

29 Figure 3. Trial design for each group in Part B. There are a total of 4 dose levels in Part B
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Potential Risk

Impact - eligibility criteria

Monitoring criteria

Stopping criteria for
individual patients

Cardiac disorders:
Capillary leak
syndrome,

Cardiac arrhythmias,
Transient ECG
changes,

Angina,

Myocardial infarction,
Palpitations,
Ventricular
hypokinesia

Exclusion criteria include:
Cardiogenic shock (as defined
by systolic blood pressure
<80 mmHg unresponsive to
fluids or necessitating
catecholamines; hypotension
(systolic BP < 100 mmHg
and/or diastolic BP < 50
mmHg); uncontrolled
hypertension
(>160/100mmHg); history of
recurrent syncope with
relevant history suggestive of
arrhythmic syncope (e.g.
bifascicular block, sinus
bradycardia < 40 bpm in the
absence of sinoatrial block or
medications, preexcited QRS
complex, ST segment
elevation leads V1 through V3
[Brugada syndrome],
negative T wave in the right
precordial leads and epsilon
wave [arrhythmogenic right
ventricular
dysplasia/cardiomyopathy],
prolonged QT > 450 msecs
(or > 480 msecs for patients
with bundle branch block);
known heart failure with
impaired Left ventricular,
function
(echocardiographically
assessed Left ventricular
ejection fraction, LVEF < 45%
Part A, LVEF < 35% Part B);
severe congestive heart
failure and/or pulmonary
oedema on presentation; ST
elevation Myocardial
infarction;

On a day-to-day basis vital
signs (temperature, blood
pressure, heart rate,
respiratory rate) will be
assessed pre-dosing and
every 30 mins
(approximately) for 1h post-
dosing; 12 lead ECG with
QTcB measurement will be
performed pre-dosing and
approximately 15, 30 mins
and at 1 h post-dosing;
Continuous cardiac
telemetry will be applied
during the trial visits for a
minimum of 2 hours and up
to 6.5 hours.

Cardiac biomarkers (TnI and
BNP) will be taken prior to
dosing (V2) and at the end
of active treatment period
(V7 and V8).

Baseline and post dose
echocardiogram will be
performed (V1 and V8)

Treatment with the trial
drug will be discontinued
if:

QTcB > 500 msecs (or >
530 msecs if baseline
QTcB = 450-480 msecs)
OR QTcB change from
baseline > 60 msecs
(based on an average of
triplicate ECGs);

New or worsening angina
in stable patients (Part
A), Worsening angina in
ACS patients (Part B);
Acute Pulmonary oedema
or congestive heart
failure;

BP stopping criteria:
symptomatic systolic BP
< 90 and/or diastolic BP
< 60 OR persistent
symptomatic systolic BP
80-90 mmHg for > 15
mins; OR severe
hypertension (as defined
by BP > 180/120
mmHg);

STEMI occurrence;

Atrial fibrillation with
rapid ventricular
response > 150/min,
supraventricular
tachycardia or
bradycardia that requires
treatment or is recurrent
or persistent;

Sustained ventricular
tachycardia or ventricular
fibrillation

Kidney injury or
impaired renal
function:

Oliguria,

Raised serum urea,
Raised serum
creatinine,
Haematuria,

Renal failure,
Anuria

Part A: Patients with Acute
kidney injury (doubling of the
serum creatinine from
baseline) and/or CKD more
than Stage 3B (eGFR = 30-45
ml/min/1.73m?) will be
excluded

Part B: Patients with Acute
renal impairment at screening
(Creatinine clearance
[Cockcroft-Gault] <45ml/min)
will be excluded

Part A:Kidney function
parameters (including
serum creatinine, BUN,
electrolytes , calcium and
eGFR) will be assessed at all
visits)

Part B:Kidney function
parameters (including
serum creatinine, BUN,
electrolytes and calcium)
will be assessed at all visits)

Any patient who
develops doubling of
creatinine during the trial
will be withdrawn from
the trial.

Risk associated with
subcutaneous
injection of IL-2:
Injection site reaction,
pain, inflammation,
Mucositis,

Injection site nodule,
Hypothermia,
Injection site necrosis,
Erythema,

Patients with a history of
known allergy or skin
hypersensitivity to IL-2 or any
of its excipients will be
excluded. History of drug
induced Stevens Johnson
syndrome, Drug reaction with
eosinophilia and systemic
symptoms (DRESS syndrome)
or toxic epidermal necrolysis.

Injection sites will be
examined at each visit and
the patients will be assessed
for AEs which may be linked
to IL-2 related
hypersensitivity reactions
(erythema, pruritus,
angioedema or generalized
urticaria).

The investigators should
stop the dosing of any
patients with any
systemic hypersensitivity
reaction which cannot be
attributed to an
identifiable cause.
Patients who are dosed
and then go on to have a
contrast reaction during
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Pruritus,

Urticaria

Malaise, asthenia and
fatigue,

Pain,

Oedema,

Weight gain/loss,
contrast allergy

Patients with a history of
contrast allergy will be
excluded from the study in
Part B.

this study will be
withdrawn from the
study

Infections:
Sepsis

Fever with/without
chills,

Exclusion criteria include:
active infection requiring
antibiotic treatment;
leukopenia (WBC < 3.3 x
103/uL); uncontrolled
diabetes (HbAlc > 64
mmol/mol Part A only);
current infection possibly
related to recent or ongoing
immunosuppressive
treatment; any oral or
intravenous
immunosuppressive
treatment (including steroids
or disease modifying agents
such as azathioprine,
interferon-alpha,
cyclophosphamide,
mycophenolate [other
immunosuppressive therapies
should be discussed with PI];
known HIV infection; known
chronic active hepatitis B or C

Patients with recent infections
will only be included when
deemed clinically stable by
the investigators (when the
infection is resolved).

On a day-to-day basis vital
signs (temperature, blood
pressure, heart rate,
respiratory rate) will be
assessed pre-dosing and
every 30 mins
(approximately) for 1h post-
dosing

Inflammation markers,
including WBC + differential
as well as CRP will be
assessed at baseline and
during the treatment period
on a daily basis

If a patient is found to have
pyrexia > 38.5°C (either in
the unit or at home) on 2
separate occasions,
diagnostic evaluation (CXR,
urine dipstick, blood and
urine cultures as directed by
symptoms) will be initiated.

If an infection is
confirmed clinically with
a positive microbiological
test, the trial medication
will be discontinued.

Gastrointestinal
adverse events:
Nausea with/without
vomiting,

Diarrhoea,
Stomatitis,
Dysphagia,
Dyspepsia,
Constipation,

GI bleeding (including
rectal haemorrhage,
haematemesis),
Ascites,

Cheilitis,

Gastritis,
Pancreatitis,
Intestinal obstruction,
GI perforation,
Elevation of hepatic
transaminases/
alkaline phosphatase/
lactic dehydrogenase,
Hyperbilirubinaemia,
Hepatomegaly/
Hepatosplenomegaly
Cholecystitis,

Liver failure

Exclusion criteria include:
known active bleeding
(including GI bleeding) or
bleeding diatheses; known
hepatic failure and/or
abnormal LFTs (ALT > 2 x
ULN) at baseline; elevated
total bilirubin (TBL > 1.5 x
ULN) and/or Alkaline
Phosphatase levels (ALP > 1.5
x ULN) at baseline; history of
chronic active hepatitis B or
G

On a day-to-day basis vital
signs, including blood
pressure and heart rate will
be assessed pre-dosing and
every 30 mins
(approximately) for 1h post-
dosing

A daily clinical assessment,
including abdominal, skin
and mucosal examination
will be performed as part of
the physical examination.
Haemoglobin, haematocrit,
platelet counts, BUN, blood
glucose, LFTs, TBL and ALP
will be assessed at all study
visits.

IL-2 treatment should be
stopped if the patients
show signs suggestive of
hepatic failure including
encephalopathy,
increasing ascites, signs
of coagulopathy, liver
pain and/or tenderness
on palpation,
hypoglycaemia presumed
to be secondary to liver
failure, active GI
bleeding. Withdrawal
also if ALT >3 ULN

Neurological events:

Dizziness
Headaches
Paraesthesia
Neuropathy
Syncope

Speech disorders

Patients with history of
recurrent epileptic seizures in
the previous 4 years,
repetitive or difficult to
control seizures, coma or
toxic psychosis lasting >48
hours will be excluded.

Changes to the mental
status of the trial patients
will be monitored during the
physical examination for
any signs, including
moderate confusion or
agitation.

The drug will be
discontinued in patients
who develop seizure
activity, coma, severe
lethargy or somnolence.
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Taste loss
Lethargy

Coma
Convulsions
Paralysis
Myasthenia
Intracranial
haemorrhage
Cerebrovascular
accident
Leukoencephalopathy

Respiratory events:
Respiratory tract
infection,

Cough,

Dyspnoea,
Pulmonary oedema,
Pleural effusions,
Hypoxia,
Haemoptysis,
Epistaxis,

Nasal congestion,
Rhinitis,

Pulmonary embolism,
Adult respiratory
distress syndrome

Patients with a history of
underlying respiratory failure,
requiring intubation for > 72
hours will be excluded.

Respiratory rates and spO2
will be routinely monitored.

The drug will be
discontinued in patients
at risk of respiratory
insufficiency requiring
intubation.

Embryofetal
lethality

Embryofetal studies in
rats have shown
embryolethality in the
presence of maternal
toxicity.

Lactating or pregnant female
patients will be excluded.

Pregnancy tests for females
of child-bearing potential
will be performed at
screening visit and visit 2
(Part A only) prior to
dosing.

Patients who become
pregnant during the trial
will be withdrawn and
followed up
appropriately.
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1

2

3 joonrRT  cemmememens |

4

5 1. INTRODUCTION

6

7 Name of trial Low dose interleukin-2 (IL-2) in patients with stable

8 ischaemic heart disease and acute coronary syndromes

9 (LILACS)

10 TRIAL INTERVENTION

1 Objectives of trial, including Low-dose IL-2 (aldesleukin)

12 interventions being

13 investigated PART A

14 PRIMARY OBJECTIVES

15 1. Is the administration of IL-2 safe and tolerable in

16 patients with stable ischaemic heart disease?

17

18 Exploratory objectives:

19 1. Does administration of low-dose IL-2 in stable

20 ischaemic heart disease patients result in an

2 increase of circulating Treg levels?

2 2. Does administration of low-dose IL-2 in stable

23 ischaemic heart disease patients result in changes

24 in circulating cardiac biomarkers (including hs-CRP,

TnI, IL-6, BNP)?

25 3. Does administration of low-dose IL-2 in stable

26 ischaemic heart disease patients result in changes

27 in lymphocyte subsets?

28 4. Does administration of low-dose IL-2 in stable

29 ischaemic heart disease patients result in changes

30 in circulating IL-2 levels?

31

32 PART B

33 Primary objectives

34 1. Does low-dose IL-2 administration in patients with

35 acute coronary syndromes result in an increase

36 mean circulating Treg levels by >75% (placebo

37 corrected)?

38 2. Is the administration of IL-2 safe and tolerable in

39 patients with ACS?

40 P—

41 Secondary objectives

42 1.Does administration of low-dose IL-2 in ACS

43 patients result in changes in circulating cardiac

44 biomarkers (including hs-CRP, TnI, IL-6, BNP)?
2.Does administration of low-dose IL-2 in ACS

45 patients result in changes in lymphocyte subsets?

46 3.Does administration of low-dose IL-2 in ACS

47 patients result in changes in circulating IL-2

48 levels?

49

50 Outline of scope of charter The purpose of this document is to describe the

51 membership, terms of reference, roles, responsibilities,

52 authority and decision making of the DMC for the LILACS

53 trial. This includes the timing of meetings, methods of

54 providing information to and from the DMC, frequency and

55 format of meetings, statistical issues and relationships with

56 other committees.

57

58
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2. ROLES AND RESPONSIBILITIES

of the committee

Terms of reference

Specific roles of DMC

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtm

A broad statement of the aims To protect and serve LILACS trial patients regarding safety

and to assist and advise the Chief Investigator and Trial
Management Group (TMG) so as to protect the validity and
credibility of the trial.

To safeguard the interests of LILACS patients, assess the
safety and efficacy of the interventions during the trial, and
monitor the overall conduct of the LILACS trial.

The DMC should receive and review the progress and
accruing data of the LILACS trial and provide advice on the
conduct of the trial to the TMG.

The DMC should inform the Chair of the TMG if, in their

view:

(i) the results are likely to convince a broad range of
clinicians, including those supporting the trial and the
general clinical community, that one trial arm, or a
subset of trial population, is clearly indicated or
contraindicated, and there was a reasonable
expectation that this new evidence would materially
influence patient management; or

(ii) it becomes evident that no clear outcome would be
obtained.

The DMC will review the trial data after completion of Part
A of the trial and will provide recommendation for the dose
to be used in group Bl (Part B of the trial). The review of
the trial’s progress will include data quality, and main
endpoints including safety data.

In addition, a DMC meeting might be triggered when:

Two patients within a trial group experience any
combination of: a serious adverse event (SAE) defined as
possibly, probably or definitely related to the trial drug (i.e.
it is @ SAR), an adverse event that is severe and at least
possibly related to the trial drug, or any of the objective
stopping criteria detailed in the protocol (Any further single
instances of the events outlined above for the same group
will trigger a DMC safety review). See current protocol for
full details of a triggered DMC meeting.

Specific roles of the DMC include:

e assess data quality, including completeness and
accuracy (and by so doing encourage collection of high
quality data)

e monitor participant and investigator compliance with
the protocol

e monitor evidence for treatment differences in the main
efficacy endpoints

e monitor evidence for treatment harm (eg toxicity data,

Patlge 4 of 18
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1

2

3 e R

4

5 SAEs, deaths)

6 e review all reports of suspected unexpected serious

7 adverse reactions (SUSARs) provided by the trial team

8 e decide whether to recommend that the trial continues

9 to recruit participants or whether recruitment should be

10 terminated either for everyone or for some treatment

1 groups and/or some participant subgroups

12 L

13 e suggest additional data analyses

14 e advise on protocol modifications suggested by the TMG

15 (eg inclusion criteria, trial endpoints, or sample size)

16 e monitor continuing appropriateness of patient

17 information

18 e monitor compliance with previous DMC

19 recommendations

;? e consider the ethical implications of any

% recommendations made by the DMC

23 e assess the impact and relevance of external evidence

24 e maintain confidentiality of all trial information that is

25 not in the public domain

26 e protect validity and scientific credibility of the trial

;273 3. BEFORE OR EARLY IN THE TRIAL

29 Whether the DMC will have All potential DMC members should have sight of the

30 input into the protocol protocol/outline before agreeing to join the committee.
p P

31 Before recruitment begins the trial will have undergone

32 review by the funder/sponsor (eg peer review for public

33 sector trials), scrutiny by other trial committees, a

34 research ethics committee (REC), Medicines and

35 Healthcare products Regulatory Agency (MHRA) and Health

36 Research Authority. Therefore, if a potential DMC member

37 has major reservations about the trial (eg the protocol or

38 the logistics) they should report these to the CI or trial

39 coordinating team and may decide not to accept the

40 invitation to join. DMC members should be independent

41 and constructively critical of the ongoing trial, but also

42 supportive of aims and methods of the trial.

43 Whether the DMC will meet It is recommended that, if possible, the DMC meets before

44 before the start of the trial the trial starts or early in the course of the trial, to discuss

45 the protocol, the trial, any analysis plan, future meetings,

46 and to have the opportunity to clarify any aspects with the

47 CI(s) and coordinating team. The DMC should meet within

48 one year of recruitment commencing.

49 Consideration should be given to an initial "dummy” report,

50 including the use of shell (empty) tables, to familiarise the

51 DMC members with the format that will be used in the

52 reports.

53

34 Any issues specific to the The use of IL-2 in cardiovascular patients is currently

35 disease under study contraindicated. Part A patients have stable ischaemic

g? heart disease and Part B patients have suffered an Acute

58
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Any specific regulatory issues

Whether members of the DMC
will have a contract

4. COMPOSITION

Membership and size of the
DMC

The Chair, how they are
chosen and the Chair’s role

The responsibilities of the trial
statistician

The responsibilities of the trial
coordinating team

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtm

Coronary Syndrome (ACS).

The DMC should be aware of any regulatory implications of
their recommendations.

DMC member will not formally sign a contract but should
formally register their assent to join the group by
confirming (1) that they agree to be on the DMC and (2)
that they agree with the contents of this Charter. Any
competing interests should be declared at the same time.
Members should complete and return the form in Annex 1.
All members and observers attending any part of the
meeting should sign a confidentiality agreement on the
first occasion they attend all or part of a meeting (Annex
2).

Membership should consist of a small number of members,
who include at least one clinician experienced in the clinical
area. Additional members experienced in clinical trials
should reflect the other specialities involved in the trial.
In the case of intergroup trials or trials with international
collaboration consideration should be given to overseas
members.

The members should not be involved with the trial in any
other way or have some competing interest that could
impact on the trial. Any competing interests, both real and
potential, should be declared. Although members may well
be able to act objectively despite such connections,
complete disclosure enhances credibility. A short
competing interest form should be completed and returned
by the DMC members to the trial coordinating team (Annex
1).
The members of the DMC for this trial are:

(1)

(2)

(3)

(4)
The Chair should have previous experience of serving on
DMCs and experience of chairing meetings, and should be
able to facilitate and summarise discussions. The Chair is
usually chosen by the CI or TMG or sometimes by the DMC
members themselves. The Chair is expected to facilitate
and summarise discussions.

The trial statistician will have the overall responsibility for
producing the report to the DMC and will participate in
DMC meetings, guiding the DMC through the report,
participating in DMC discussions and, on some occasions,
taking notes.

The trial coordinator/or project manager may help the trial
statistician to produce the non-confidential sections of the
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1

2

3 jconmer  cmemmmemens |

4

5 DMC report. The trial coordinator/or project manager may

6 attend open sessions of the meeting.

7 The responsibilities of the CI The CI, may be asked, and should be available, to attend

8 and other members of the TMG open sessions of the DMC meeting. The other TMG

9 members will not usually be expected to attend but can

10 attend open sessions when necessary (See Section 6.

11 Organisation of DMC Meetings).

:; 5. RELATIONSHIPS

14 Relationships with CI(s), other A diagram is included in this charter (Figure 2) to illustrate

15 trial committees (TMG), the relationships between the trial committees and the

16 sponsor and regulatory bodies  sponsor.

17 Clarification of whether the The TMG will be responsible for the overall supervision of

18 DMC are advisory (make the trial progress, including the choice of doses to give

19 recommendations) or subsequent cohorts of patients. The TMG will meet

20 executive (make decisions) between trial cohorts within Part A and Part B of the trial

21 and will make executive decisions about the trial during

22 these meetings.

23

24 . .

25 Thg DMC will meet between_Part A and Part B pf the trlal_ to

2% review aI_I f:lata collected in Part A and will detgrmme

27 whether it is safe to progress to Part B of the trial. In

addition a DMC meeting may be triggered for safety

28 reasons which are defined in the trial protocol and under

29 ‘specific roles of the DMC’ in section 2. Under these

30 circumstances the DMC will make executive decisions

31 about the trial.

32

33

34 If a DMC meeting is convened for reasons other than those

35 described above then their role will be in an advisory

36 capacity to the TMG.

37

38 Payments to DMC members Members will be reimbursed for travel and accommodation

39 where required. No other payments or rewards are given.

40 DMC members should not use interim results to inform

4 trading in pharmaceutical shares, and careful consideration

42 should be given to trading in stock of companies with

43 competing products.

2: 6. ORGANISATION OF DMC MEETINGS

2? Expected frequency of DMC The exact frequency of meetings will depend upon any
meetings statistical plans specified and otherwise on trial events.

48 The wishes of the DMC and needs of the trial coordinating

49 team will be considered when planning each meeting. The

50 DMC should meet at least yearly.

o1 An unplanned DMC meeting may be called by the Chair or

52 . -

53 requested by the_T_MG if there is an emergency concern on

54 the safety of participants.

55

56 Whether meetings will be face- The first meeting should ideally be face-to-face to facilitate

57 to-face or by teleconference full discussion and allow members to get to know each

58
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other. If this not possible a video meeting (e.g via skype or
GoTomeeting) will be arranged. It is intended that all
subsequent meetings should be face-to-face if possible,
with teleconference as a second option.

How DMC meetings will be DMC meetings may contain a mixture of open and closed
organised, especially regarding sessions.

open and closed sessions,

including who will be presentin Closed sessions:

each session Only DMC members and others whom they specifically
invite, e.g. the trial statistician, are present in closed
sessions.

Open sessions:

All those attending the closed session may be joined by the
CI(s), other members of the trial coordinating team, and
sometimes also representatives of the sponsor, funder, or
regulator, as relevant.

Suggested DMC meeting format:

1. Open session: Introduction and any “open” parts of the
report

2. Closed session: DMC discussion of “closed” parts of the
report

3. Closed session: DMC members private meeting

4. Open session: Discussion with other attendees on any
matters arising from the previous session(s).

5. Closed session: extra closed session as required

7. TRIAL DOCUMENTATION AND PROCEDURES TO ENSURE CONFIDENTIALITY AND PROPER
COMMUNICATION

Intended content of material to Open sessions: Accumulating information relating to

be available in open sessions recruitment and data quality (eg data return rates, sample
collection) will be presented. Toxicity details based on
pooled data will be presented and total numbers of events
for the primary outcome measure and other outcome
measures may be presented, at the discretion of the DMC.

Intended content of material to Closed sessions: In addition to all the material available in
be available in closed sessions the open session, the closed session material will include
efficacy and safety data by treatment group.

Will the DMC be blinded to the  The DMC will not be blinded to the treatment allocation.
treatment allocation

The people who will see the The confidential accumulating data and interim analysis by
accumulating data and interim  treatment allocation will be seen by the DMC members and
analysis the trial statistician(s).

DMC members do not have the right to share confidential
information with anyone outside the DMC, including the CI.

Responsibility for identifying Identification and circulation of external evidence (eg from
and circulating external other trials/ systematic reviews) is not the responsibility of
evidence (eg from other trials/ the DMC members. The CI, TMG and the trial coordinating

team will collate any such information for the presentation

. . . . S Page 8 of 18
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1

2

3 corrT  creemaws

4

5 systematic reviews) in an open session.

6

; To whom the DMC will The DMC should report its decisions / recommendations in
communicate the decisions/ writing to the CI and TMG chair. This should be copied to

9 recommendations that are the trial statistician (or trial coordinator) and if possible

10 reached should be sent via the trial statistician (or trial coordinator)

n in time for consideration at a TMG meeting where

12 necessary. If the trial is to continue largely unchanged

13 then it is often useful for the report from the DMC to

14 include a summary paragraph suitable for trial promotion

15 purposes. (See Annex 3.)

16 In its communications, the DMC should be careful not to

1273 relay any unnecessary information to the TMG.

19 Whether reports to the DMC be For planned DMC meetings it is usually helpful for the DMC

20 available before the meeting or to receive the report at least 2 weeks before any meetings.

21 only at/during the meeting For unplanned meetings it may be preferable for all papers

22 to be brought to face-to-face meetings by the trial

23 statistician; time would then be needed for DMC members

24 to assimilate the data/report.

25 What will happen to the The DMC members should store the papers safely after

26 confidential papers after the each meeting so they may check the next report against

27 meeting them. After the trial is reported, the DMC members should

28 destroy all interim reports. A copy of all the reports will be

29 held at the Cambridge Clinical Trials Unit.

g? 8. DECISION MAKING

32 What Possible decisions/recommendations could include:

33 decisions/recommendations e No action needed, trial continues as planned

34 will be open to the DMC ] ]

35 e Early stopping due, for example, to clear benefit or

36 harm of a treatment, futility, or external evidence

37 e Stopping recruitment within a subgroup

38 e Extending recruitment or extending follow-up

ig e Sanctioning and/or proposing protocol changes

41

42 The role of formal statistical Interim analyses are scheduled to occur between each

43 methods, specifically which group of patients in Part A and Part B of the trial. A report

44 methods will be used and will be generated by the trial statistician that will be

45 whether they will be used as reviewed by the TMG who will make decisions about the

46 guidelines or rules dose to be used in the next cohort of the trial.

47

48 In addition the DMC will meet to review the safety after

49 Part A of the trial and will decide whether it is safe to

50 progress to Part B of the trial. The minimum dataset

51 required for review between trial groups will be:

g; e All adverse events/adverse reactions

54 e All ECG, blood test results, physical examination

55 reports, echo reports, telemetry summaries and

56 observations up to the V7 time point at a minimum

57 (if not V8)

58
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How decisions or
recommendations will be
reached within the DMC

Can DMC members who cannot
attend the meeting input

What happens to members
who do not attend meetings

9. REPORTING

To whom will the DMC report
their
recommendations/decisions,
and in what form

Whether minutes of the
meeting be made and, if so, by
whom and where they will be
kept

What will be done if there is
disagreement between the
DMC and the body to which it
reports

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtm

e T cell subsets including Tregs and Teffs
IL-2 levels would be desirable however not mandatory

The DMC chair should summarise discussions and
encourage consensus; it may be best for the Chair to give
their own opinion last. It is important that the implications
(e.g. ethical, statistical, practical, financial) for the trial be
considered before any recommendation is made

It is recommended that every effort should be made for
the DMC to reach a unanimous decision. If the DMC
cannot achieve this, a vote may be taken, although details
of the vote should not be routinely included in the report to
the TMG as these may inappropriately convey information
about the state of the trial data.

If the report is circulated before the meeting, DMC
members who will not be able to attend the meeting may
pass comments to the DMC Chair for consideration during
the discussions.

If a member does not attend a meeting, it should be
ensured that the member is available for the next meeting.
If a member does not attend a second meeting, they
should be asked if they wish to remain part of the DMC.

This will be a letter to the CI and TMG chair delivered
within 3 weeks for planned meetings e.g. for decisions
about progression to part B of the trial, and as promptly as
possible following unplanned/triggered meetings.

A copy of the DMC recommendations/decision letters will
be stored in the trial master file.

Minutes of the open session will be recorded by a member
of the CCTU. Minutes will be finalised upon signature of the
chairperson and maintained by the sponsors in accordance
with applicable statutory regulations.

The minutes of the closed sessions will be recorded by a
DMC designee. Minutes from the closed session will be
recorded separately from the minutes of the open session
and stored securely by the sponsor. Closed session
minutes, finalised by signature of the chairperson, will be
maintained in confidence and retained until discarded in
accordance with applicable statutory regulation.

Following each meeting, a report separate from the
minutes of the open and closed sessions will be sent to the
sponsor/TMG describing the DMC recommendations and
rationale for such.

If the DMC has serious problems or concerns with the TMG
decision or vice versa a meeting of these groups should be
held. The information to be shown would depend upon the
action proposed and the DMC's concerns. Depending on
the reason for the disagreement confidential data will often
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10. AFTER THE TRIAL

Publication of results

The information about the DMC
that will be included in
published trial reports

Whether the DMC will have the
opportunity to approve
publications, especially with
respect to reporting of any
DMC recommendation
regarding termination of a trial

Any constraints on DMC
members divulging information
about their deliberations after
the trial has been published

have to be revealed to all those attending such a meeting.
The meeting should be chaired by a senior member of the
CCTU or an external expert who is not directly involved
with the trial.

At the end of the trial there may be a meeting to allow the
DMC to discuss the final data with the key members of
TMG and give advice about data interpretation.

The DMC may wish to see a statement that the trial results
will be published in a correct and timely manner.

DMC members should be named and their affiliations listed
in the main report, unless they explicitly request otherwise.
A brief summary of the timings and conclusions of DMC
meetings should be included in the body of this paper.

The DMC will be given the opportunity to read and
comment on publications before submission.

The DMC may discuss issues from their involvement in the
trial 12 months after the primary trial results have been
published, or sooner with permission from the TMG.

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtm
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Figure 1. Trial Flow chart

Treatment period: 5 days

Part A: 2 placebo, 3 IL-2 per group
Part B: 2 placebo, 6 IL-2 per group

| Screening | [
Randomisation*

Follow-up |

‘ Vi ‘ ‘ v2 ‘ v3 ‘ va ‘ ‘ V5 ‘ ‘ V6 ‘ ‘ v7 ‘ ‘ v8 ‘
Screening Physicalexam., Physicalexam., Physicalexam., Physicalexam., Physicalexam., Physical exam., Follow-up
Assessments inc. vital signs, vital signs, vital signs, vital signs, vital signs, vital signs, assessments inc.
bloods and bloods inc. bloods, ECG bloods, ECG bloods, ECG bloods, ECG bloods inc. Bloods and
echocardiogram Tregs, ECG (Day 2) (Day 3) (Day 4) (Day 5) Tregs, ECG echocardioghram
Part A: Day -28 to Day -1 (Day 1) (Day 6) (Day 10-24)
Part B: Day -7 to Day -1 Part Aand B

Recruitment pool: PART A (Outpatients); PART B (Inpatients).

There is no crossover between Part A and Part B

¥ Randomisation will occur at the end of the screening assessments at V1.

Statement of design

This is a repeat-dose, double blind, placebo-controlled, adaptive trial. There are 2 parts of the
trial: Part A and Part B, Part B will only begin once Part A has completed. Part A will include in
patients with a history of stable ischaemic heart disease, who will be recruited on an
outpatient basis, and, Part B will include patients with ACS will be enrolled from an inpatient

setting.
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1

2

3 Figure 2. Relationship of trial committees, including, DMC and TMG
4

5

6 - Trial Management Group

7 _ i (TMG)

8 Questions! || Yy Cambridge University
9 Feedhack | Hospitals NHS Trust
10 i W {(Sponsor)

11 o In{lepemlent_ Data Monitoring

19 Committee (IDMC)

13

14 )

15 Table 1. List of Terms

1? Term Definition

18 ACS Acute Coronary Syndrome

19 AE Adverse Event

20 CCTU Cambridge Clinical Trials Unit

21 CI Chief Investigator

22 CRF Case Report Form

23 CTC Clinical Trials Coordinator

24 CTIMP Clinical Trial of an Investigational Medicinal Product
25 CTM Clinical Trials Monitor

;? DM Data Manager

28 DMC Data Monitoring Committee

29 DMP Data Management Plan

30 ID Identity

31 HRA Health Research Authority

32 IL-2 Interleukin-2

33 ISF Investigator Site File

34 MACRO Clinical data Management System

35 MHRA Medicines Healthcare products Regulatory Agency
36 PI Principal Investigator

37 PID Patient Identifiable Data

38 REC Research Ethics Committee

ig SAE Serious Adverse Event

41 SAR Serious Adverse Reaction

42 SDV Source Data Verification

43 SUSAR Suspected Unexpected Serious Adverse Event
44 Teffs Effector T cells

45 TMF Trial Master File

46 TMG Trial Management Group

47 Tregs Regulatory T cells

48

49

50

51

52

53

54

55

56

57

58
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ANNEX 1: AGREEMENT AND POTENTIAL COMPETING INTERESTS FORM

LILACS

Please complete the following document and return to the LILACS Trial Co-ordinator.

(please initial box to agree)

I have read and understood the DMC Charter version 1.0, dated 08 May 2017

I agree to join the DMC for this trial

I agree to treat all sensitive trial data and discussions confidentially

The avoidance of any perception that members of a DMC may be biased in some fashion is
important for the credibility of the decisions made by the DMC and for the integrity of the

trial.

Possible competing interest should be disclosed via the Cambridge Clinical Trials Unit
(CCTU). In many cases simple disclosure up front should be sufficient. Otherwise, the
(potential) DMC member should remove the conflict or stop participating in the DMC.

Table 1 lists potential competing interests.

No, I have no competing interests to declare
Yes, I have competing interests to declare (please detail below)

Please provide details of any competing interests:

Name:

Signed: Date:

Table 1: Potential competing interests

Stock ownership in any commercial companies involved

Stock transaction in any commercial company involved (if previously holding
stock)

Consulting arrangements with the Sponsor (including Chief Investigator for other
Cambridge Clinical Trials Unit)

Frequent speaking engagements on behalf of the intervention

Career tied up in a product or technique assessed by trial

Hands-on participation in the trial

Involvement in the running of the trial

Emotional involvement in the trial

Intellectual conflict e.g. strong prior belief in the trial’'s experimental arm
Involvement in regulatory issues relevant to the trial procedures

Investment (financial or intellectual) or career tied up in competing products
Involvement in the publication in the form of authorship
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Please complete the following document and return to the LILACS Co-ordinator.

(please initial box to agree)

14 I have received a copy of the DMC Charter version 1.1, dated 09 Nov 2017

16 I agree to attend the DMC meeting on / /

18 I agree to treat as confidential any sensitive trial information gained during
19 this meeting unless explicitly permitted

23 Name:

25 Signed: Date:
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ANNEX 3: SUGGESTED REPORT FROM DMC 1O TMG WHERE NO

RECOMMENDATIONS ARE BEING MADE

[Insert date

To: Chair of Trial Management Group
Via: Trial statistician or Trial co-ordinator

Dear [Chair of Trial Management Group]

The Independent Data Monitoring Committee (DMC) for the LILACS met on [meeting date]
to review its progress and interim accumulating data. [List members] attended the
meeting and reviewed the report.

The DMC should like to congratulate the investigators and trial team on the running of the
trial and its recruitment, data quality and follow-up. The trial question remains important
and, on the basis of the data reviewed at this stage, we recommend continuation of the
trial according to the current version of the protocol [specify protocol version number and
date] with no changes.

We shall next review the progress and data [provide approximate timing]

Yours sincerely,

Name of the Chair,

On behalf of the DMC (all members listed below)

DMC members:
(1)
(2)
(3)
(4)

: . . . - Page 16 of 18
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ANNEX4: LILACS CONTACTS
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LILACS IDMC Charter Version 1.1 Date 09 Nov 2017

ANNEX 5: SUMMARY OF CHANGES FROM PREVIOUS VERSION

Version 1.1 Dated 9 Nov 2017: Figure 1 updated and name of Data Manager added.
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BN SPIRITV

STANDARD PrROTOCOL ITEMS: RECOMMENDATIONS FOR INTERVENTIONAL TRIALS

SPIRIT 2013 Checklist: Recommended items to address in a clinical trial protocol and

related documents*

Section/item ltem Description

No

Administrative information

Title 1

Trial registration  2a

2b

Protocol version 3
Funding 4
Roles and 5a
responsibilities

5b

5¢

5d

Introduction

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Descriptive title identifying the study design, population,
interventions, and, if applicable, trial acronym
Page 1

Trial identifier and registry name. If not yet registered, name of
intended registry
Page 2

All items from the World Health Organization Trial Registration Data
Set
Supp 3

Date and version identifier
Supp 3

Sources and types of financial, material, and other support
Supp 3, page 11

Names, affiliations, and roles of protocol contributors
Page 1, 12

Name and contact information for the trial sponsor
Supp 3

Role of study sponsor and funders, if any, in study design; collection,
management, analysis, and interpretation of data; writing of the
report; and the decision to submit the report for publication, including
whether they will have ultimate authority over any of these activities
Page 11

Composition, roles, and responsibilities of the coordinating centre,
steering committee, endpoint adjudication committee, data
management team, and other individuals or groups overseeing the
trial, if applicable (see Item 21a for data monitoring committee)
Pages 7,8,10, 12, Suppl 2
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Background and 6a
rationale

6b
Objectives 7
Trial design 8

BMJ Open Page 46 of 49

Description of research question and justification for undertaking the
trial, including summary of relevant studies (published and
unpublished) examining benefits and harms for each intervention
Page 3

Explanation for choice of comparators
Pages 5,6

Specific objectives or hypotheses
Page 5

Description of trial design including type of trial (eg, parallel group,
crossover, factorial, single group), allocation ratio, and framework
(eg, superiority, equivalence, noninferiority, exploratory)

Page 5

Methods: Participants, interventions, and outcomes

Study setting 9

Eligibility criteria 10

Interventions 1la

11b

11c

11d

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Description of study settings (eg, community clinic, academic
hospital) and list of countries where data will be collected. Reference
to where list of study sites can be obtained

Page 5,6

Inclusion and exclusion criteria for participants. If applicable, eligibility
criteria for study centres and individuals who will perform the
interventions (eg, surgeons, psychotherapists)

Pages 5,6, 15, 16, 17

Interventions for each group with sufficient detail to allow replication,
including how and when they will be administered
Page 6

Criteria for discontinuing or modifying allocated interventions for a
given trial participant (eg, drug dose change in response to harms,
participant request, or improving/worsening disease)

Page 10, table 2

Strategies to improve adherence to intervention protocols, and any
procedures for monitoring adherence (eg, drug tablet return,
laboratory tests)

n/a

Relevant concomitant care and interventions that are permitted or
prohibited during the trial
Pages 15,16, 17
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Outcomes 12
Participant 13
timeline

Sample size 14
Recruitment 15

BMJ Open

Primary, secondary, and other outcomes, including the specific
measurement variable (eg, systolic blood pressure), analysis metric
(eg, change from baseline, final value, time to event), method of
aggregation (eg, median, proportion), and time point for each
outcome. Explanation of the clinical relevance of chosen efficacy and
harm outcomes is strongly recommended

Pages 8,9

Time schedule of enrolment, interventions (including any run-ins and
washouts), assessments, and visits for participants. A schematic
diagram is highly recommended (see Figure)

Figure 1,2,3

Estimated number of participants needed to achieve study objectives
and how it was determined, including clinical and statistical
assumptions supporting any sample size calculations

Page 10

Strategies for achieving adequate participant enrolment to reach
target sample size
Page 7

Methods: Assignment of interventions (for controlled trials)

Allocation:

Sequence 16a
generation

Allocation 16b
concealment
mechanism

Implementatio 16c¢
n

Blinding 17a
(masking)

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Method of generating the allocation sequence (eg, computer-
generated random numbers), and list of any factors for stratification.
To reduce predictability of a random sequence, details of any
planned restriction (eg, blocking) should be provided in a separate
document that is unavailable to those who enrol participants or
assign interventions

Pages 6, 7

Mechanism of implementing the allocation sequence (eg, central
telephone; sequentially numbered, opaque, sealed envelopes),
describing any steps to conceal the sequence until interventions are
assigned

Page 6

Who will generate the allocation sequence, who will enrol
participants, and who will assign participants to interventions
Page 6

Who will be blinded after assignment to interventions (eg, trial
participants, care providers, outcome assessors, data analysts), and
how

Pages 5,6,7
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17b

BMJ Open

If blinded, circumstances under which unblinding is permissible, and
procedure for revealing a participant’s allocated intervention during
the trial

Page 6

Methods: Data collection, management, and analysis

Data collection 18a
methods

18b
Data 19
management
Statistical 20a
methods

20b

20c

Methods: Monitoring

Data monitoring  2l1a

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Plans for assessment and collection of outcome, baseline, and other
trial data, including any related processes to promote data quality
(eg, duplicate measurements, training of assessors) and a
description of study instruments (eg, questionnaires, laboratory tests)
along with their reliability and validity, if known. Reference to where
data collection forms can be found, if not in the protocol

Pages 9, 10, 11

Plans to promote participant retention and complete follow-up,
including list of any outcome data to be collected for participants who
discontinue or deviate from intervention protocols

n/a

Plans for data entry, coding, security, and storage, including any
related processes to promote data quality (eg, double data entry;
range checks for data values). Reference to where details of data
management procedures can be found, if not in the protocol
Page 11

Statistical methods for analysing primary and secondary outcomes.
Reference to where other details of the statistical analysis plan can
be found, if not in the protocol

Page 10, 11

Methods for any additional analyses (eg, subgroup and adjusted
analyses)
n/a

Definition of analysis population relating to protocol non-adherence
(eg, as randomised analysis), and any statistical methods to handle
missing data (eg, multiple imputation)

n/a

Composition of data monitoring committee (DMC); summary of its

role and reporting structure; statement of whether it is independent
from the sponsor and competing interests; and reference to where
further details about its charter can be found, if not in the protocol.

Alternatively, an explanation of why a DMC is not needed

Page 7,10, Supp 2

Page 48 of 49
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21b
Harms 22
Auditing 23

BMJ Open

Description of any interim analyses and stopping guidelines,
including who will have access to these interim results and make the
final decision to terminate the trial

Page 10, Table 2

Plans for collecting, assessing, reporting, and managing solicited and
spontaneously reported adverse events and other unintended effects
of trial interventions or trial conduct

Page 8

Frequency and procedures for auditing trial conduct, if any, and
whether the process will be independent from investigators and the
sponsor

n/a

Ethics and dissemination

Research ethics 24
approval

Protocol 25
amendments
Consent or 26a
assent

26b

Confidentiality 27

Declaration of 28
interests

Access to data 29

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

Plans for seeking research ethics committee/institutional review
board (REC/IRB) approval
Page 11

Plans for communicating important protocol modifications (eg,
changes to eligibility criteria, outcomes, analyses) to relevant parties
(eg, investigators, REC/IRBs, trial participants, trial registries,
journals, regulators)

n/a

Who will obtain informed consent or assent from potential trial
participants or authorised surrogates, and how (see Item 32)
Pages 6,7

Additional consent provisions for collection and use of participant
data and biological specimens in ancillary studies, if applicable
n/a

How personal information about potential and enrolled participants
will be collected, shared, and maintained in order to protect
confidentiality before, during, and after the trial

Page 11

Financial and other competing interests for principal investigators for
the overall trial and each study site
Page 12

Statement of who will have access to the final trial dataset, and
disclosure of contractual agreements that limit such access for
investigators

n/a
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Ancillary and 30
post-trial care

Dissemination 3la
policy

31b

3lc

Appendices

Informed consent 32
materials

Biological 33
specimens

BMJ Open

Provisions, if any, for ancillary and post-trial care, and for
compensation to those who suffer harm from trial participation
n/a

Plans for investigators and sponsor to communicate trial results to
participants, healthcare professionals, the public, and other relevant
groups (eg, via publication, reporting in results databases, or other
data sharing arrangements), including any publication restrictions
Page 11

Authorship eligibility guidelines and any intended use of professional
writers
n/a

Plans, if any, for granting public access to the full protocol,
participant-level dataset, and statistical code
n/a

Model consent form and other related documentation given to
participants and authorised surrogates
n/a

Plans for collection, laboratory evaluation, and storage of biological
specimens for genetic or molecular analysis in the current trial and
for future use in ancillary studies, if applicable

Page 9, 10

*|t is strongly recommended that this checklist be read in conjunction with the SPIRIT 2013
Explanation & Elaboration for important clarification on the items. Amendments to the
protocol should be tracked and dated. The SPIRIT checklist is copyrighted by the SPIRIT
Group under the Creative Commons “Attribution-NonCommercial-NoDerivs 3.0 Unported”

license.
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