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1 INTRODUCTION

1.1 Summary

The ASPREE Healthy Ageing Biobank is an initiative in which blood samples will be
collected from healthy participants, aged 70 and over, who have provided consent to
participate in the ASPREE Clinical Trial. Participants in the Biobank will be followed
for a period of 5 years, and may then provide a second blood sample at the
conclusion of the study. The aim of the ASPREE Healthy Ageing Biobank is to
establish a repository of blood samples from which potential biomarkers in the blood
and/or genes may be identified that better predict those at risk of developing
cardiovascular and cerebrovascular disease, cancer or dementia. It is anticipated
that during the course of the study, a proportion of the elderly population will
experience an adverse medical event, which may be cardiovascular in origin
(myocardial infarction, stroke), or the onset of cognitive decline/dementia, or cancer.
At a time in the future and under separate application, the stored blood samples,
together with other information obtained about these participants (in relation to their
health, lifestyle and other circumstances) will be analysed to address specific
questions regarding the association of biomarkers and these major health outcomes.
This protocol focuses on the collection and storage of these samples and not on any
specific analysis of biomarkers. Future applications for ethical approval will be made
regarding projects that address disease outcomes of interest observed during the 5
year period of the study.

1.2 Background and Rationale

1.2.1 Cardiovascular bio-markers

Plasma cholesterol (total, plus low - and high- density lipoprotein cholesterol; LDL-C
and HDL-C, respectively) and triglycerides are the conventional biomarkers used
when determining a patient’s level of cardiovascular risk, as recommended by the
National Cholesterol Education Program’s Adult Treatment Panel lll." However, it is
now accepted that in the majority of cases, overt hyperlipidaemia alone does not
adequately predict future vascular events.? Nor is the presence of one or more
traditional risk factors (such as smoking, hypertension or diabetes) sufficient — the
prevalence of these risk factors amongst individuals who go on to develop coronary
heart disease is comparable to that seen in individuals who remain disease-free.’
Thus in recent years, an increasing amount of attention has been directed towards
the discovery and establishment of additional plasma bio-markers that may predict, in
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a more effective and specific manner, first ever cardiovascular events.

In this context, markers of inflammation have emerged as potential candidates for
biomarkers of cardiovascular risk, consistent with the notion that atherosclerosis is
effectively an inflammatory disease.* Of these candidates, high-sensitivity C-reactive
protein (hs-CRP) has been the most encouraging, with a number of prospective
studies demonstrating that hs-CRP is an independent predictor of risk of myocardial
infarction, stroke, peripheral artery disease and sudden cardiac death in healthy
individuals.® Furthermore, although CRP production can increase in response to
multiple stimuli, its predictive capacity appears to be specific for vascular events, as
elevated hs-CRP levels do not correlate with non-cardiovascular mortality, or the
onset of other inflammatory disorders.® The American Heart Association has
incorporated hs-CRP measurements into its guidelines for the assessment of
individuals considered to be at intermediate cardiovascular risk 7, and there is
currently debate as to whether this group should be expanded to include all
individuals irrespective of risk level.® However, it has not yet been established that a
reduction in hs-CRP levels will necessarily lower vascular risk.®

10 11 12

Acute phase reactants, such as fibrinogen , and inflammatory cytokines <,

leukocyte adhesion molecules, soluble intercellular adhesion molecule-1 (sICAM-1),

13 14

soluble vascular adhesion molecule (sVCAM), soluble P-selectin , markers of

15 18 as well as markers of altered

leukocyte activation, e.g. myeloperoxidase
thrombosis: homocysteine ', tissue-type plasminogen activator (tPA), plasminogen
activator inhibitor (PAI-1) '8, markers of oxidative stress, e.g. oxidized LDL '°, and
protein components of HDL-C and LDL-C, apolipoproteins —A; (apoA;) and -B
(apoB), respectively ° have all shown promise as novel cardiovascular bio-markers.
However, the use of these markers in general screening has been hindered by the
fact that, unlike hs-CRP 2, they have to date failed to provide prognostic value above
and beyond that derived from global assessment algorithms such as the Framingham

Risk Score.®

Another emerging cardiovascular bio-marker is brain-type natriuretic peptide (BNP),
which is released from the myocardium in response to myocardial stretch, and is a
useful tool in the diagnosis of heart failure. Recent cohort studies in patients with
stable coronary artery disease suggest that, in addition, both BNP and the amino
terminal fragment of the prohormone, NT-proBNP, are independent predictors of
cardiovascular mortality, stroke ' and possibly myocardial infarction.??
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1.2.2 Dementia bio-markers

Considerable overlap exists between cardiovascular disease and dementia in terms
of the plasma bio-markers of interest, such as homocysteine %, not least because
atherosclerosis is associated with an increased risk of both Alzheimer’s disease (AD)
and vascular dementia ?*, and vascular abnormalities are often found in brains of
patients with AD.?* Studies have linked late-onset AD with elevated plasma levels of

% and the genetic expression of the apoE e4 isoform.?’

apolipoprotein E (apoE)
Recent evidence also suggests the ratio of amyloid precursor proteins AB42/40 is a

predictive bio-marker of AD in patients with mild cognitive impairment.?®
1.2.3 Cancer bio-markers

Observational, retrospective studies to date have investigated the relationship
between markers of tumoral angiogenesis, such as microvessel density and vascular
endothelial growth factor (VEGF) expression, and recurrence/overall survival rates in
patients with colorectal cancer.??*® However, prospective studies of putative cancer
bio-markers are limited, hence there is a clear need to identify novel bio-markers that
may predict cancer incidence in a primary setting. This is a rapidly evolving area of
research.

1.2.4 Bio-bank development: an international incentive

There is growing and substantial international interest in the benefits derived from the
use of bio-banks for discovering new biomarkers and predictors of disease. The US
National Institutes of Health has undertaken a most rigorous review of this emerging
field of medical research, and considers it so worthwhile that it has invested millions
of dollars in the continued development and expansion of its bio-banks: in 2006 it
launched two new initiatives, the Genetic Association Information Network, and the
Genes & Environment Initiative.®' There is also ongoing development of the UK
Biobank, while similar projects are being conducted in Sweden and Japan. It would
be advantageous to add to this global wealth of genetic and proteomic information

with an Australian-specific cohort.

1.2.5 Summary

The ASPREE Clinical Trial will be used as the basis for establishing a bio-bank of
blood samples from healthy elderly participants. These samples will be able to
provide biological information that can be linked with the ongoing collection of clinical
data relating to participants’ health, lifestyle and other circumstances. The
biomarkers outlined are currently of interest and it is likely that over the duration of
the study new biomarker targets will be identified.
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2 ESTABLISHING THE BIOBANK

Patients who have been invited to participate in the ASPREE Clinical Trial and who
satisfy the inclusion/exclusion criteria at phone screening, will be asked to meet with
an ASPREE research nurse at their local GP’s practice for Visit 1 (run-in). At this
visit, patients will have the ASPREE study explained to them and if they provide
consent to participate in the Clinical Trial, they will also be given the Patient
Information and Consent Form (PICF) regarding the ASPREE Healthy Ageing
Biobank. Participation in the ASPREE Clinical Trial does not mean the patient is
obliged to also enter the Biobank study. Informed consent for participation in the
ASPREE Healthy Ageing Biobank will be sought at ASPREE Clinical Trial Visit 2, at
the relevant ASPREE regional centre (eg. for metropolitan Melbourne: this will be
the Department of Epidemiology & Preventive Medicine, Monash University, Clinical
Trials Centre (CTC), Caulfield General Medical Centre). .Non-fasting blood samples
will then be collected from consenting patients during this visit. This will add about
15 minutes to the length of the visit, so that in total Visit 2 will take up about an hour
of the patient’s time.

Patients cannot take part in the Biobank unless they have agreed to participate in the
Clinical Trial. However, those participants who consent to providing a blood sample
for the Biobank, and who do not ultimately proceed in the ASPREE Clinical Trial for
whatever reason (e.g. withdrawn consent) can remain participants in the ASPREE
Biobank.

In consenting to providing a blood sample for the ASPREE Biobank, the participant
may choose to allow their blood sample to be analysed for biomarkers (e.g. proteins)
and/or genetic material. The research nurse, or a trained phlebotomist, will collect
the blood sample, or provide a request form for blood sample collection at a
registered Pathology Provider. This baseline blood sample will be collected prior to
the participant being randomised to a treatment arm and receiving their study
medication for the ASPREE Clinical Trial, which occurs at the conclusion of Visit 2
with the research nurse.

ASPREE Biobank participants will be followed up for 5 years, in the same manner as
participants involved only in the ASPREE Clinical Trial. For those participants who
are no longer involved in the Clinical Trial but who choose to remain participants in
the Biobank, follow-up may be achieved by annual contact (without the face-to-face
visits with the research nurse), accessing patients’ medical records (in order to
capture information regarding any serious medical events that have occurred), as
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well as accessing the National Death Index government database in the event of

mortality, to ascertain date and cause of death.

At the end of the five year period, participants will be invited to take part in an
ongoing extension study, to enable long-term follow-up. Participants may also be
asked to provide another 30 — 40 mL blood sample at that time.

3 OBJECTIVE

The main objective of the ASPREE Healthy Ageing Biobank is to establish a
repository of blood samples that will be available for the future assessment of blood
biomarkers (proteins and/or genes). that better predict individuals at risk of
developing cardiovascular and cerebrovascular disease, cancer or dementia.

4 STUDY POPULATION

4.1 Inclusion criterion

The inclusion criterion for participation in the ASPREE Healthy Ageing Biobank is the
provision of consent to participate in the ASPREE Clinical Trial (RACGP NREEC
02/22b).

4.2 Participant identification

All patients attending their GP’s practice for Visit 1 of the ASPREE Clinical Trial will
be invited to provide consent for an additional blood sample for the ASPREE
Biobank.

4.3 Participant discontinuation

If a participant withdraws from the ASPREE Biobank study for any reason, the
participant will be asked to sign a Revocation of Consent Form. The date of the
discontinuation should be recorded in the appropriate section of the Subject Exit Case
Report Form (CRF).

Where a participant chooses to withdraw from the ASPREE Clinical Trial, this may
not necessarily impact directly upon their involvement in the Biobank study, as
separate Consent forms are signed to acknowledge participation in each of these
ASPREE studies. The participant may chose to revoke consent for the ASPREE
Clinical Trial but still remain in the ASPREE Biobank.
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5 BIOBANK SUPPLIES AND PROCEDURES

5.1 Blood sample collection

The blood collection involves taking 30 — 40 mL of blood from the antecubital vein will
be collected into 2 — 3 EDTA (purple, 9.0ml) and one Serum gel (brown, 7.5ml)
tubes. The blood collection procedure will follow Standard Operating Procedures for
the Collection of Blood Samples of the local institution.

After the sample has been collected, the time of blood collection is recorded, and the
participant’'s name and any identifying features replaced with the same Subject
Identification Number that has been assigned to the participant for the Clinical Trial.

5.2 Blood sample processing and storage

The Standard Operating Procedures for the ASPREE Healthy Ageing Biobank
describe the blood sample processing and storage procedures in more detail.
Briefly, blood samples will be processed at the particular ASPREE regional centre or
Pathology centre at which collection has taken place, and transported if necessary
(i.e. where the collection / processing site is not the Clinical Trials Centre (CTC),
Caulfield General Medical Centre) to the CTC for short-term storage, in accordance
with the Standard Operating Procedures for the ASPREE Healthy Ageing Biobank.
Additional sites at the Alfred, the Ludwig Institute for Cancer Research, or other
locations at Monash may be utilised in the future for long-term storage. Wherever
possible, blood samples will be processed into the following components for long
term storage: Guthrie card, blood pellet, buffy coat, plasma and serum. Bloods
should ideally be processed and placed in frozen storage within 2 hours of collection.

Labelled cryovials will be stored in vapour phase, high capacity nitrogen storage
tanks or -80°C freezers for an indefinite period, in accordance with the Standard
Operating Procedures for the ASPREE Healthy Ageing Biobank.

5.3 Blood sample access and utilisation

A governance structure will be established to ensure the ethical handling of stored
blood samples. Researchers wishing to access and test blood samples for
biomarkers and/or genes of interest will not be permitted to do so until they have
obtained approval from the ASPREE Healthy Ageing Biobank Committee to conduct
their research. Applicants will be judged on the scientific merit of their proposed
studies and the availability of sufficient funding to carry out the project. Accurate
records of the aliquots of each stored blood sample will be achieved through the use
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of a Nunc Next Generation CryoTube Scanner and software (refer to Standard
Operating Procedures for the ASPREE Healthy Ageing Biobank). These will be
utilised on each occasion that a sample is either stored, or retrieved for access by an
approved researcher.

5.4 Tests to be performed

Biomarker tests to be performed may include, but are not limited to, measurements

of plasma and serum levels of any of the following:

BNP, NT-proBNP; myeloperoxidase; D-dimer; Matrix Metalloproteinase-9 (MMP-9);
adiponectin; cystatin C; hs-CRP, lipids (total cholesterol, LDL-C, HDL-C,
triglycerides), ApoA,;, ApoB, ApoE, lipoprotein(a), oxidised LDL; fibrinogen;
homyocysteine; serum amyloid A; amyloid precursor proteins AB42 and AP40;
vitamin B12, folate; soluble CD40 ligand, troponin —I, —T; lipoprotein-associated
phospholipase A,; adrenomedullin; vasopressin; neopterin; tissue inhibitor of
metalloproteinases -1, -2; leptin; interleukin -1, -6, -10, -18; sICAM, sVCAM, soluble
P-selectin; tPA, PAI-1; VEGF —B. —C. -D; platelet-derived growth factor (PDGF) —AA,

—AB, —BB; tumor necrosis factor (TNF)-a; insulin-like growth factor (IGF) —I, —II.

Genetic marker testing to be performed may include, but is not limited to, analysis of
any of the following:

ApoE (e2/e3/e4 alleles), ApoA:, ApoB; fibrinogen; LDLR; CYP7A1; PON1; SREBF1;
CETP; MTP; ABCG5, ABCG8; HMGCR; MMP-3; ACE; aldosterone synthase; Ang Il
AT1R; eNOS; interleukin -1p3, -6; TLR4.

5.5 Blood sample disposal

Blood samples, or portions thereof, that are not ultimately used for biomarker or
genetic marker analysis will be disposed of by the ASPREE Biobank as bio-
hazardous waste in the appropriate manner, according to the Waste Disposal
guidelines of the local institution.

6 SAMPLE SIZE AND POWER CALCULATIONS

A sufficient number of events in the health areas of interest are expected to occur in
the 10,000 participants over the course of the five years of collecting blood samples
for the ASPREE Healthy Ageing Biobank to enable statistically significant differences
to be determined. These are: 1180 for cardiovascular disease (based on an
average of 23.6 events/1000 person-years), 1275 for dementia (25.5 events/1000
person-years) and 435 for all cancers (8.7 events/1000 person-years).
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Regarding the analysis of specific blood proteins and genetic material, the statistical
tests employed will relate to the disease biomarkers of interest, and the individual
scientific proposal seeking access to the blood samples. In general, however,
Pearson correlation co-efficients will be calculated to determine whether there is a
significant relationship between levels of certain blood proteins, or alterations in
genetic material, and the incidence of a particular disease (cardiovascular, dementia

or cancer) or significant medical event in participants.

7 MEASUREMENTS, CRFs AND ANALYTICAL
METHODS

7.1 Schedule of study visits

7.1.1 Visit 1 (Run-in), ASPREE Clinical Trial

a) Provide the participant with the ASPREE Healthy Ageing Biobank Participant
Information & Consent Form (PICF) (only if the participant has consented to
participation in the ASPREE Clinical Trial).

7.1.2 Visit 2 (Randomisation), ASPREE Clinical Trial

a) In participants who provide consent to participate in the ASPREE Biobank:
collect a non-fasting blood sample, or provide a request form for blood sample
collection at a registered Pathology Provider. (N.b. If the latter, the research
nurse will need to obtain confirmation that a blood sample has been collected,
before then randomizing the participant and dispensing their ASPREE Clinical
Trial medication).

7.1.3 Determinations via annual contact

a) Vital status.
b) Medical events (cardiovascular, dementia or cancer-related) by patient and
investigator report and a search of the practice held medical record.

7.2 Case Report Forms (CRFs)

CRFs, such as the Adverse Events and Serious Adverse Events CRFs, are used to
record details about adverse medical events (e.g. cardiovascular, dementia or
cancer-related) that occur and are an integral part of the ASPREE Biobank study and
subsequent reports. The CRFs, therefore, must be legible and complete. All forms
must be filled in using a black ballpoint pen and errors must be crossed out but not
obliterated and the corrections must be written above or beside error on a free space.
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All corrections must be initialed and dated.

At the end of the ASPREE Biobank study, the investigator must sign a Final
Investigator’'s Statement confirming that all data were checked for accuracy and

completeness.

CRFs must be kept current to reflect the participant’s course throughout the study.
Participants are not to be identified on the CRF by name. Appropriate coded
information (i.e. Subject Identification Number) and participant initials must be used.
The research nurse must keep a separate confidential record of full patient details
(Subject Identification Log) to permit identification of all participants enrolled in the
study to ensure case follow-up if required. Information linking patients’ details with
their Subject Identification Number is also stored on the ASPREE database.

7.3 Dissemination and implementation of results

The following represents various strategies to disseminate ASPREE Healthy Ageing

Biobank study findings and recommendations.

. Web site. The ASPREE web site will provide information to the professional
and scientific community as well as to the public regarding study results and
recommendations. The web site will consist of published journal articles,
newsletters, frequently asked questions (FAQs) section, links to appropriate
web sites, and downloadable information for PDAs.

. Publication. Study findings and recommendations will be published in
appropriate scientific journals to be made available to the scientific community.

. Slide presentations. Slide sets will be constructed to provide study rationale
design, results, and implications. These will be available for formal
presentations, office or departmental seminars, grand rounds, or local medical
society meetings. Slides will be accessible via study web site. A set of slides
will also be developed for presentation to consumers.

8 ADHERENCE TO ETHICAL, REGULATORY AND
ADMINISTRATIVE CONSIDERATIONS

8.1 Ethical Considerations

8.1.1 General

The ASPREE Healthy Ageing Biobank will be established in accordance with this
protocol, current ethical guidelines (e.g. ICH GCP notes for Guidance on Good
Clinical Practice (CPMP/ICH/135/95) annotated with TGA comments, and NH&MRC
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National Statement on Ethical Conduct in Human Research).

The principal investigator at each ASPREE Regional Site may be required to submit
the ASPREE Healthy Ageing Biobank protocol to their institution’s Ethics Committee
and obtain approval prior to commencing the study. It is the responsibility of the
ASPREE Regional Lead Investigator to determine their own institution’s policies.

The ASPREE Clinical Trial has been approved by the Royal Australian College of
General Practitioners Ethics Committee — National Research and Evaluation Ethics
Committee (RACGP NREEC 02/22b), Monash University Standing Committee for
Ethics in Research Involving Humans (2006/745MC), and the University of Tasmania
Human Research Ethics Committee (H0008933).

8.1.2 Informed Consent

The research nurse or Investigator, or a person designated by the Investigator, and
under the Investigator's responsibility, should fully inform the participant of all
pertinent aspects of the ASPREE Healthy Ageing Biobank, including the objectives,
benefits, risks and requirements of the study. All participants should be informed to
the fullest extent possible about the study, in language and terms they are able to
understand.

a) Prior to a patient’s participation in the study, the written ASPREE Biobank
Patient Information & Consent Form (PICF) should be signed, the box(es)
corresponding to the use of blood samples for protein and/or genetic
testing checked as appropriate, the patient’'s name filled in and personally
dated by the patient or, by the witness to the patient’s signature, and by
the researcher who conducted the informed consent discussion. A copy
of the signed and dated written PICF will be provided to the patient. The
original consent form is to be stored in the participant’s individual study
file, held by the investigator. A second copy may be filed in the
participant’s file at the general practice.

The ASPREE Biobank PICF used for obtaining the patient's informed
consent must be the current version that has been reviewed and
approved by the appropriate Ethics Committee.

b) All participants must give their informed consent before their blood
sample is collected (and prior to randomization, at Visit 2).

8.2 Regulatory Considerations

8.2.1 Financing
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The ASPREE Healthy Ageing Biobank is supported by the CSIRO. ASPREE has
received project grants from the National Health and Medical Research Council and
National Heart Foundation of Australia, and an educational grant from Bayer
HealthCare.

8.3 Administrative Organisation

8.3.1 Individual and Committee responsibilities
(Membership details provided in Appendix 1)

Lead investigator (John McNeil), study director (Christopher Reid) and executive
officer (Robyn Woods).

Overall management of the ASPREE Health Ageing Biobank, and the Biobank
laboratory, coordination of the ASPREE Regional Centres, and coordination of all
aspects of the ASPREE Healthy Ageing Biobank.

ASPREE Healthy Ageing Biobank Committee

Responsibility for the protocol and any changes to said, for the general running and
financial management of the Biobank, and for the future reviewing of applications
from scientists seeking to access and conduct research on samples stored in the
Biobank.

8.3.2 Publication policy

This policy covers all publications and abstracts originating from ASPREE and any
sub-study (including the ASPREE Healthy Ageing Biobank). The report of the paper
will follow the CONSORT (Consolidated Standards of Reporting Trials) guidelines for

reporting randomised controlled trials.*

Authorship. - Manuscripts and abstracts relating to the ASPREE Healthy Ageing

Biobank must include all current members of the ASPREE Healthy Ageing Biobank

Committee using the following formula:

. All publications will be on behalf of “the ASPREE Study Group”.

. A writing committee will be established for each publication from which a lead
author will be identified and responsible for the initial draft of the manuscript

. The lead author will be the first author of the publication

. Subsequent author(s) from the writing committee will be listed according to the
amount of input to the writing of the paper.

. All other contributors in last name alphabetical order.

. Members of the ASPREE Healthy Ageing Biobank Committee will be named in
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the description of the ASPREE Study Group in each manuscript
. All GP Co-investigators and sub-committee members will be listed on the
ASPREE web-site and acknowledged in every publication.

Non-Biobank Committee authors utilise the same formula. Disputes about
authorship must be notified to the study director to be resolved at the next meeting of
the ASPREE Healthy Ageing Biobank Committee.

Drafts -Initial and major upgraded manuscripts and abstracts must be circulated to all
members of the ASPREE Healthy Ageing Biobank Committee and any other
Committee within ASPREE where relevant. Members have a maximum of one week
to send responses.

9 DATAMANAGEMENT

9.1 Data Handling and Record Keeping

All the results from medical evaluations conducted during the ASPREE Biobank
study will be recorded in an appropriate Case Report Form (CRF) for each participant
and filed in the relevant ASPREE regional coordinating centre. Copies of these
CRFs will be transferred to the Data Management Centre (DMC) where they will be
scanned into the ASPREE Clinical Trial database.

Full identification of each participant will be kept by the investigator who should agree
to supply all details to the auditor and/or the Regulatory Authorities if required. All
information will be treated in accordance with professional conduct. All corrections
and alterations of data on the CRFs must be made according to the instructions
provided, and must be dated and signed. The research staff will fill out or correct the
CRFs, in consultation with the investigator. The CRFs must be completed after each
annual telephone call to the participant, if necessary (or as soon as all data is
available to confirm the occurrence of the medical event, e.g. hospital records) and
sent via fax to a Toll free number at the DMC.

At the end of the ASPREE Biobank study the Investigator must verify the
completeness of the data collection by signing the CRFs. These forms will then be
sent to the DMC for filing and eventual archiving.

9.2 Quality Control

All regional centres participating in the ASPREE Biobank study are required to make
available source documents for study-related monitoring visits. When possible, State
initiation meetings will occur between members of the DMC, the study director,
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regional coordinators, study nurses, investigators, and administrative staff. Each of

the State Centres will be randomly monitored by DMC staff for source document

verification and signed informed consent forms in addition to knowledge of, and

compliance with, protocol requirements. All data collected at monitoring visits will be

treated strictly as confidential. During said monitoring visits, monitors will:

Meet the members involved in the study.

Ensure that the site, the facilities and the materials used in the study are
acceptable for the conduct of the study.

Verify that the study is being conducted in accordance with the protocol and
ICH/GCRP guidelines.

Review study-related documentation and correspondence.

Ensure that the correct version of the consent form was signed by the
participant prior to any study-related procedures.

Confirm that the participants meet eligibility criteria

Directly access a sample source of documents for comparison with data in the
CRFs and check that the CRFs have been completed correctly and accurately.
Check completion of blood sample access & utilisation logs at the site where
blood samples are stored.

Document all site monitoring visits.
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