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MISSION STATEMENT 

TO IMPROVE CLINICAL OUTCOMES 
AT THE INDIVIDUAL AND 
COMMUNITY LEVEL THROUGH 
THE USE OF EVIDENCE, BASED 
ON HIGH QUALITY CLINICAL 
RESEARCH.
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THERE IS NO DOUBT THAT 2015 HAS BEEN THE MOST 
CHALLENGING YEAR FOR THE MONASH CENTRE OF 
CARDIOVASCULAR RESEARCH AND EDUCATION IN 
THERAPEUTICS (CCRET). 

Our Director, Henry Krum passed away on the 28th November after a battle with neuro-endocrine 
cancer in the pancreas. A separate tribute to Henry is included in the Annual Report being drawn from  
a number of obituaries published by his colleagues and friends from all over the world.  

HIGHLIGHTS FOR THE YEAR 

2015 started well with the announcement that our application for a 5 year NHMRC Program Grant  
was successful. This is the third successful application to NHMRC for Program Grant funding for our 
research themes which span across the basic research into clinical trials and then modelling at the 
community levels.

DIRECTOR’S REPORT PROGRAM THEMES UNDERPINNED BY CLINICAL 
RESEARCH INFRASTRUCTURE AND CAPABILITIES

Clinical Research Infrastructure and Capabilities

Early evaluation of novel 
therapies

Translating  
preclinical to clinical

THEME 1  
CAN IT WORK?

Drug & device preclincal  
evaluation

THEME 3  
IS IT WORTH IT?

Epidemiology, Health  
Services Research  

& Health Economics

THEME 2  
DOES IT WORK?

Clinical trials

TRANSLATING  
RESEARCH INTO:

Clinical Practice Health  
Policy & Guidelines
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Bing Wang and Henry Krum were successful with securing a 
NHMRC Development Grant entitled “A non-invasive fluid status 
monitoring device for heart failure”. The aims of this grant are  
1). Optimisation of the non-invasive fluid status monitoring device  
in clinical setting and 2). Clinical validation of the wearable device  
to verify clinical utility with heart failure patients.

Associate Professor Ben Smith and his group joined CCRET at 
the beginning of 2015. Ben’s expertise in health promotion brings 
another area of work into CCRET and is highly consistent with 
our work in cardiovascular disease prevention. Ben is leading two 
studies funded by the ARC: the MOVE Frankston RCT, investigating 
the impact of recreation infrastructure upon physical activity and 
quality of life, and the evaluation practice in prevention study, 
examining evaluation and evidence generation by Australian public 
health agencies. In late 2015 he was appointed as advisor to the 
Victorian Ageing Partnership, funded by the Department of Health 
and Human Services.   

The Screen-HF project completed the final follow-up (8 years) of 
over 3,000 subjects, well characterised at study entry, baseline 
blood samples for bio-marker identification and each with repeated 
echo-cardiographic assessments. This study will provide valuable 
information on the progression from “being at risk” to “overt heart 
failure” and the role of biomarkers in predicting the transition.

The ASPREE study completed the recruitment of 19,114 participants 
with over 16,500 from Australia and the majority from Victoria. 
Regional Victoria also played a major part and for the first time, 
had over 5,000 participants in a major randomised controlled trial.  
ASPREE is now well on the way to close out in 2018.

CCRET began a nation-wide expansion with the establishment of a 
collaboration with Curtin University and the Cardiovascular Centre of 
Research Excellence (Curtin CCRE). Christopher Reid now spends 
3 weeks a month in Perth and a week a month in Melbourne and 
the Perth Centre is collaborating on the STAREE Trial, the QUARTET 
study and is aiming to develop a Western Australia Registries 
Program to complement the activities here in Victoria. The twin sites 
will give our clinical trials two major recruiting opportunities and will 
also extend collaborative opportunities in key areas such as health 
economics and health policy.

Professor Danny Liew re-joined CCRET in November after having 
spent the past 8 years at the University of Melbourne. Danny is a 
clinical pharmacologist and general physician whose academic 
interests lie in outcomes research, with a focus on health services 
research and health economics.

2015 finished on a positive note with the announcement of the 
NHMRC Centre of Clinical Research Excellence in Cardiovascular 
Outcomes Improvement being awarded with CCRET leading  
the application.   

This grant will extend the research capacity of the cardiovascular 
registries program and assist in the development of new initiatives 
including the capability of undertaking randomised registry trials 
in Australia. 

Ironically, despite the major challenges our dedicated staff and 
researchers have faced this year with Henry’s illness and my 
part-time presence in Melbourne, 2015 has been one of the most 
successful for CCRET. Henry was very excited for the future which 
lay ahead for CCRET yet saddened, as we all were, knowing that he 
would not be able to contribute as he would have wished. Henry’s 
dream was to build a vibrant and successful centre for research 
to improve patient outcomes and our goal over the next year and 
beyond is to ensure that the dream continues.

Christopher Reid, BA, DipEd, MSc, CertHealthEcon, PhD
Co-Director, CCRE Therapeutics
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HENRY KRUM: 
CLINICIAN RESEARCHER AND SCIENTIST
6-3-1958 - 28-11-2015

Henry Krum has been one of Australia’s leading clinical and 
medical researchers for the past 3 decades and his recent passing 
at an early age is a great loss to the Australian medical research 
community. 

Henry was a thought leader in clinical cardiovascular research and 
his work in the area of therapeutics, in particular the role of beta-
blockers in the management of heart failure, was ground-breaking 
and changed the way that patients worldwide are treated. Henry’s 
love of and excitement with posing a question and designing a clever 
way to answer it was infectious and led to a very creative approach 
to research, which often challenged clinical convention. 

In Henry’s own words “if we knew what we were doing – it wouldn't 
be research” was the understated way in which he forged one of the 
most successful careers in cardiovascular research in Australia. On 
the international stage, Henry was the clinical heart failure research 
version of Crocodile Dundee – one of the most highly recognised 
players on stage at most of the major heart failure meetings around 
the world. His talent and demeanor led to numerous invitations to 
participate in and often Chair the Steering Committees of many  
of the major international clinical outcome trials impacting on  
treatment guidelines. 

Henry was a good and prolific writer and his works regularly 
featured in the leading medical journals to the extent that he was 
recently named in 2015 Thomson Reuters Highly Cited Researcher 
list, recognising him as one of the world's top one percent of 
researchers within the field of clinical medicine. In 2014 The Lancet, 
in an article on Henry’s career, stated "If there’s one man who can 
be said to have put Australia on the map with respect to clinical 
trials in cardiovascular disease, particularly in heart failure, it’s Henry 
Krum". The Heart Foundation of Australia also recognised the value 
of his contribution to cardiovascular research recently with a Lifetime 
Achievement Award. 

Henry was born in Melbourne the son of Jewish parents who had 
emigrated from Poland after World War II. He graduated in Medicine 
at the University of Melbourne in 1981 and trained as a clinical 

pharmacologist at the Austin Hospital. Following the completion 
of his PhD in 1992, Henry undertook a post-doctoral fellowship at 
Columbia Presbyterian Medical Centre in New York before returning 
to the Austin in 1993 to launch an independent academic career 
before moving to Monash University and Alfred Hospital in 1997.  
He met and married the artist Lauren Berkowitz and together they 
had two children Joshua and Emily of whom he was very proud.  
His interests beyond the office included his jazz music collection  
and he loved the soccer, being an avid Liverpool supporter. 

Henry had immense pride in the establishment of the Monash 
Centre of Cardiovascular Research and Education in Therapeutics 
in 2003 that he founded and led. CCRET was established through 
a NHMRC Centre of Clinical Research Excellence Award. Henry’s 
research ideas were further recognised by the NHMRC who have 
supported a series of three prestigious program grants to the Centre 
over the past decades, the most recently being awarded from  
2016 – 2020, in addition to numerous project grants. 

The attraction and appeal of Henry’s work was very much about 
the opportunity for the translation of discovery science focusing 
on basic mechanisms and identifying novel therapeutic targets in 
cellular and animal studies through to therapeutic treatment trials 
of efficacy and effectiveness and evaluating the impact at the 
community level. This allowed Henry to attract a team of diverse 
clinical and medical researchers, staff and collaborators to the 

centre including PhD and post-doctoral fellows from all over the 
world. He provided great opportunities for young researchers to 
develop careers and many have gone on to leadership roles in the 
clinical and medical research community across the globe. Henry 
downplayed his significant achievements and in some ways seemed 
blissfully unaware of his significant status and position in the  
medical research community.  

In 2012, Henry was diagnosed with a pancreatic neuroendocrine 
cancer, with a poor prognosis. True to his research instinct, Henry 
explored novel treatment options with some evidence of potential 
therapeutic benefit and he was able to enjoy a two-year reprieve 
during which time he resumed “business as usual”.  For Henry, that 
meant resuming a hectic travel schedule, taking Josh and Emily 
on occasions, being invited to speak at national and international 
conferences, applying for grants and conducting clinical work. 

Ironically, the last year of Henry’s life was one of his most 
academically successful and even in the last months he was excited 
talking about the future of the Centre yet saddened, as we all were, 
with the knowledge that he may not be able to play an active role. 

Henry Krum is survived by Lauren, Joshua, Emily, and his 
sister Sharon.
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CLINICAL TRIALS

CCRE THERAPEUTICS UNDERTAKES ITS RESEARCH 
ACTIVITIES IN TWO MAIN AREAS; CLINICAL TRIALS, 
AND PHARMACOEPIDEMIOLOGY/TRANSLATIONAL 
RESEARCH. 

Our clinical trials activities are conducted in the Department of Clinical Pharmacology and at the ASPREE 
Clinical Trial Centre, Alfred Hospital as well as at the Clinical Trial Centre, Caulfield Hospital. 

Our clinical trials focus on mechanistic and hospital-based studies as well as community-based clinical 
outcome trials, a number of which are outlined in the next section.
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Ancillary studies are investigating the effect of aspirin on: cancer 
(ACES- ASPREE Cancer Endpoints Study); severe infection 
(ANTI-SEPSIS – AspiriN To Inhibit SEPSIS); age-related macular 
degeneration (ASPREE-AMD); depression (ASPREE-D); age-related 
vascular changes in the brain and cognitive decline (ENVIS-ion); 
bone fragility (ASPREE-Fracture); age-related hearing loss (ASPREE-
Hearing); osteoarthritis (ASPREE-Knee); micro-vessel changes in  
the brain and stroke risk (ASPREE-Neuro) and sleep apnea  
(SNORE-ASA). 

Approximately 90% of participants complete ALSOP (ASPREE 
Longitudinal Study of Older Persons) questionnaires, providing 
insight into life style factors affecting ageing in Australia.

More than 12,000 participants donated baseline blood and urine 
samples to Australia’s ASPREE Healthy Ageing Biobank. Of these, 
more than 5,000 have provided a three year follow up sample. 

Results from the ASPREE study are expected in 2018. The trial is 
led by Monash University in Australia and the Berman Center for 
Outcomes and Clinical Research in the US and is supported by 
more than 2,100 Australian GP co-investigators.

ASPREE is funded by the National Institute on Aging (US), the 
Commonwealth Scientific & Industrial Research Organisation 
(CSIRO), the National Health and Medical Research 

Council (AUS), the Victorian Cancer Agency (AUS) and the National 
Cancer Institute (US).  More information on ASPREE and its 12 
sub-studies is available on the website at www.aspree.org. Follow  
us on twitter @aspree_aus

Participants in the ASPREE-Hearing (Aspirin in HEAring Retinal 
vessels, Inflammatory markers, Neurocognition in older age Groups) 
study undergo audiometry tests to help determine whether low-dose 
aspirin prevents age-related hearing loss. The study also investigates 
the effect of aspirin on the relationship between hearing loss and 
changes in thinking and memory.

THE STAREE STUDY

In 2015, recruitment for the STAtins in Reducing Events in the Elderly 
(STAREE) study commenced. The STAREE study is a world-first, 
community-based, randomised controlled trial (Atorvastatin 40mg 
compared with placebo 40mg). STAREE is a pivotal part of the 
CCRET program of research focused on healthy ageing which is 
dedicated to ensuring that all Australians have the opportunity to 
experience a healthier, more active and more independent life as 
they grow older.

The study is working directly with general practice across Australia 
and Monash University is currently working closely with the 
University of Tasmania, Curtin University and the University of 
Western Australia to involve GPs and potential participants in these 
states. STAREE aims to recruit 18,000 participants and over 2000 
GPs during the course of five years. www.staree.org.au

ASPREE (ASPIRIN IN REDUCING EVENTS IN THE  
ELDERLY) STUDY 

2015 started well with the announcement that our application for  
a 5 year NHMRC Program Grant was successful. This is the third 
successful application to NHMRC for Program Grant funding for our 
research themes which span across the basic research into clinical 
trials and then modelling at the community levels. 

The end of 2015 brought Australia’s largest clinical trial, ASPREE, 
a year closer to determining the benefits versus risks of low-dose 
aspirin for primary prevention in the elderly. The double-blind, 
randomised, placebo-controlled trial of 100mg enteric-coated 
aspirin is being undertaken in 19,114 healthy older adults (16,703 
Australians aged ≥70 years and 2,411 participants≥65 years, mainly 
minorities, in the US).  

The health of participants (without overt cardiovascular disease, 
dementia or severe disability at baseline), is being followed for an 
average of five years. Recruitment across south-eastern Australia 
and in the US, closed in late 2014.

The primary objective of the ASPREE study is to determine whether 
aspirin prolongs life free of disability (physical and cognitive) in the 
healthy elderly. Secondary objectives relate to the effects of aspirin 
on cardiovascular events (heart attack and stroke), dementia and 
cognitive decline, depression, cancer (excluding non-melanoma skin 
cancer), physical disability and clinically significant bleeding.   
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CAULFIELD CLINICAL  
TRIAL CENTRE 

THE CAULFIELD CLINICAL TRIAL CENTRE ACTS  
AS OUR COMMUNITY-BASED RESEARCH CLINIC. 

Most of the studies involve working with general practitioners across Melbourne and Australia  
as well as with healthy volunteer subjects who donate their valuable time to assist with our research.

RENAL DENERVATION

Renal denervation involves catheter-based radiofrequency ablation 
via femoral access to knock out the sympathetic nerves that run 
adjacent to the renal arteries. This percutaneous approach is 
minimally invasive and the procedure takes about 40 minutes.

CCRE Therapeutics is leading the clinical investigation of the 
potential utility of this procedure in patients with systolic heart failure 
and renal impairment. This study is being conducted at 8 sites in 
Australia and Europe. The 39 participants who were enrolled and 
denervated will be followed for 3 years.

ALISKIREN TRIAL TO MINIMIZE OUTCOMES IN PATIENTS WITH 
HEART FAILURE (ATMOSPHERE)

Henry Krum was Study Chair of ATMOSPHERE which was being 
conducted at the Alfred Hospital and approximately 800 other sites 
throughout the world. Over 7,000 patients with systolic chronic 
heart failure were recruited and randomised to test the question of 
whether direct renin inhibition with the agent, aliskiren, is useful as 
add-on therapy to the gold standard agent (ACE-inhibitors) or may 
even be used as an alternative to these agents. The study closed  
in late 2015 and results are expected shortly.
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ACCELERATE: ASSESSMENT OF CLINICAL EFFECTS OF 
CHOLESTERYL ESTER TRANSFER PROTEIN INHIBITION WITH 
EVACETRAPIB IN PATIENTS AT A HIGH-RISK FOR VASCULAR 
OUTCOMES 

ACCELERATE was a global Phase 3, multicenter, randomized, 
parallel-group, double-blind, placebo-controlled trial, in patients 
with high-risk vascular disease (HRVD), designed to evaluate the 
potential of Evacetrapib to reduce MACE (cardiovascular death, 
myocardial infarction, stroke, coronary revascularization, or 
hospitalization for unstable angina) in patients with HRVD.  

The study started in 2013 and the Data Monitoring Committee 
(DMC) conducted a periodic data review.  In October 2015 the DMC 
review recommended that the study be stopped as the totality of 
evidence suggested that Evacetrapib is unlikely to be superior to 
placebo at study end. 

The recommendations of the DMC were communicated to 
the Executive Committee and the sponsor, Eli Lilly and the 
ACCELERATE trial was subsequently terminated. Close-out visits 
were completed for all study participants in November 2015.

The closure of the study was very disappointing for all the study 
investigators as the results of the Phase 2 study had been 
promising, suggesting that it may prove to be a novel and valuable 
addition to the treatment options for dyslipidemia in patients with 
high-risk cardiovascular disease. 

Funding: Eli Lilly Australia Pty Limited                         

AUSPICE: AUSTRALIAN STUDY FOR THE PREVENTION 
THROUGH IMMUNISATION OF CARDIOVASCULAR EVENTS

The CCRE Clinical Trials Centre is taking part in a world first 
National Health and Medical Research Council (NH&MRC) funded 
randomised controlled trial to determine whether pneumococcal 
vaccine reduces the risk of heart attack and stroke. The study is 
being conducted in 5 other centres around Australia and is ledby  
the University of Newcastle.

Research over the last 15 years has consistently shown that 
vaccination with Streptococcus pneumonia leads to regression  
of atherosclerotic plaque in animal models. It appears that antigens 
in the Streptococcus pneumoniae cell wall induce the production  
of antibodies that cross-react with oxidized Low-Density Lipoprotein 
(ox-LDL), a component of atherosclerotic plaques. These antibodies 
then bind to and facilitate the destruction of the plaques. The 
majority of human studies suggest that similar mechanisms also 
occur in humans, leading to the possibility that pneumococcal 
vaccination protects against, or even reverses, atherosclerosis.   
Data from observational studies indicate that pneumococcal 
vaccination reduces the risk of cardiovascular events. 

The primary objective of the study is to determine if pneumococcal 
vaccination decreases the incidence of major cardiovascular 
disease (CVD) events related to atherosclerosis, i.e. fatal and  
non-fatal acute coronary syndromes and ischaemic strokes. 
AUSPICE aims to recruit 6,000 men and women aged 55-60  
years from around Australia, who are at risk of, but have not had,  
a heart attack or stroke.

People aged 55-60 will be randomly selected by Medicare from one 
of six Australian sites (Newcastle, Central Coast, Canberra, Perth, 
Adelaide and Melbourne) and invited to participate in the study.  
Interested and eligible participants attend one visit at the study 
centre and if suitable for the study, are randomised to pneumococcal 
vaccine (Pneumovax 23) or a placebo vaccine (saline), with a 
telephone follow-up one month after the immunisation. Data from 
linked health-related records will be used to track cardiovascular 
and other health events during the 4-5 years after the immunisation 
is given. Participants will be told whether they were given the active 
vaccine or saline at the conclusion of the study. 

The study was due to begin in 2015 but it proved more difficult than 
initially thought to obtain ethics approval for all the data linkages 
required for ascertainment of endpoints i.e. Australian Institute of 
Health and Welfare (AIHW), CHeReL (NSW and ACT), Victorian Data 
Linkages, DataLink (SA NT) and Western Australian Data Linkage 
Unit.  Hospital separation data and National Death Index data will 
then be centrally linked by AIHW with participant identifiers using a 
combination of Medicare numbers (Victoria) and probabilistic linkage 
(all other states). Final ethics approval was obtained for all sites  
and linkages in late 2015 and participant recruitment will begin  
in January 2016.

Funding: NHMRC Project Grant & MBF
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At CSANZ 2015 the Year 1 and 2 data was presented in a poster 
entitled “Clinical Outcomes for Patients with Stable Coronary 
Disease in Australia – findings from the CLARIFY Registry. The 
data showed that patients with stable coronary heart disease have 
multiple co-morbidities and risk factors and many were receiving 
sub-optimal guideline based therapy.  

One in 20 of the study participants suffered a major fatal or non-
fatal cardiovascular event over a two year period and 1 in 5 had 
a cardiovascular related hospitalisation. Two year individual and 
community burden of CAD remained high and it was postulated  
that optimising medical therapy may provide an avenue for 
improvement.  It is planned to produce the final 5 year outcomes 
report for in April 2016.

Funding: Servier Australia Pty. Ltd.

CLARIFY: (PROSPECTIVE OBSERVATIONAL LONGITUDINAL 
REGISTRY OF PATIENTS WITH STABLE CORONARY  
ARTERY DISEASE)

CLARIFY was an international, prospective, observational, 
longitudinal registry in stable coronary artery disease (CAD) 
outpatients with five-year follow-up. The five year annual data 
collection included demographic data, risk factors and lifestyle, 
medical history, physical examination and vital signs, current 
symptoms and most recent available pathology measurements  
was finalised in September 2015 with data lock due in  
March 2016. 

The registry objectives were:

 � To characterise contemporary CAD patients (demographic 
characteristics, clinical profile) and describe their management  
and outcomes over 5 years of follow-up

 � To identify gaps between treatment and evidence

 � To determine the long-term prognostic determinants in CAD, 
including resting HR, and develop a risk prediction model

 � 38 countries were involved in the study (total of 33,230 patients 
globally, Australia having contributed 847 patients through 
cardiologists in private practice).

FORREAL: FORXIGA® (DAPAGLIFLOZIN) PRESCRIPTION  
EVENT MONITORING PROGRAM

This project was a prospective observational, adverse event 
monitoring registry of patients with Type 2 diabetes, newly been 
prescribed Forxiga by their physicians (both general practitioners 
and endocrinologists in private practice) for the management of 
glycaemic control. It was discontinued in October 2015 prior to  
its expected completion date.

The objectives of the study were to assess the incidence rates of 
adverse events, specifically genital infections, urinary tract infections, 
increased haematocrit, renal impairment, hepatic impairment, bone 
fractures and cancers, in particular breast, bladder and prostate 
cancers, with the use of Forxiga® in routine Australian clinical 
practice; assess if there were any early adverse effects as a result 
of drug interactions with use of Forxiga in routine Australian clinical 
practice and assess the incidence rates of spontaneously reported 
hypoglycaemia, with use of Forxiga in routine Australian  
clinical practice.

The sample size of 5,000 was based on a request from the Australia 
Regulatory Authority, the Therapeutic Goods and Administration.  
However nearly 2 years after beginning the study, only 447 study 
participants have provided consent and their HCP has entered 
baseline study data. 6 month follow-up data had been entered for 
only 253 of these study participants. The decision was therefore 
made to cease the study due to insufficient recruitment within the 
required time frame.

Funding: AstraZeneca.
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HOPE – 3: (HEART OUTCOMES PREVENTION EVALUATION)

HOPE 3 is a multinational double-blind randomised controlled  
trial (RCT) to evaluate the effects of the ‘polypill’ (a combined 
cholesterol and blood pressure lowering medication), in 12,500 
study participants who were without cardiovascular disease at 
study entry. 

It was designed as a large, simple trial utilizing a 2x2 factorial design 
of lipid modification (LDL cholesterol lowering and HDL cholesterol 
raising) with 10 mg of rosuvastatin/day vs. placebo and blood 
pressure lowering with combination angiotensin receptor blocker 

(ARB), candesartan at 16 mg/day plus low dose diuretic, 
hydrochlorothiazide 12.5 mg/day vs. placebo in middle aged 
individuals (women ≥ 60 years and men ≥ 55 years) with additional 
risk factor(s) and who had no clear indication or contraindication 
 o the therapies being evaluated. The co-primary outcomes were 
the occurrence of major vascular events over 5-8 years. 

Follow-up study visits occurred every six months from 2007  
until October 2015 at CCRE CTC and the other Australian sites: 
The George Institute for International Health, Sydney; The George 
Institute for International Health, School of Rural Health Research 
Centre, Dubbo; and Clinical Trials Unit, Canberra Hospital. Australian 
sites maintained excellent data quality and study participant 
retention, with no loss to final follow-up. The RCT trial results are 
expected to be presented at the American College of Cardiology 
(ACC) 65th Annual Scientific in April 2016. 

All study participants will be followed passively (i.e. off study drug) 
for at least an additional ten years after completion of the trial.  
During the passive follow-up period, there will be no protocol-
mandated therapies and the primary care physicians will determine 
treatment of all study participants based on their interpretation of the 
available evidence. CCRE CTC will take over the responsibility for all 
Australian participant annual follow-up which will be conducted by 
telephone contact and will be focused at identifying the occurrence 
of major CV events.

Funding: This investigator-initiated study is sponsored by the 
Population Health Research Institute, McMaster University and 
Hamilton Health Sciences, Canada
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INTEGRATE: AN INTEGRATED GENERAL PRACTICE AND 
PHARMACY-BASED INTERVENTION TO PROMOTE THE 
PRESCRIPTION AND USE OF APPROPRIATE PREVENTIVE 
MEDICATIONS AMONG INDIVIDUALS AT HIGH  
CARDIOVASCULAR RISK

The Integrate study, led by The George Institute for Global 
Health, will test the hypothesis that an integrated intervention 
combining three evidence based approaches: 

1. Point-of-care electronic decision support in general practice 

2. Availability of CVD polypills (fixed dose-combination  
of generic blood pressure (BP) lowering, lipid modifying  
± and antiplatelet drugs)

3. A pharmacy-led medication adherence intervention will increase 
prescription and long-term use of recommended medications, 
leading to improvements in CVD risk factor levels.

It is an integrated intervention that will be systematically developed 
and evaluated in a highly pragmatic cluster RCT in Australian 
General Practice and Pharmacy pairs. CCRE CTC will assist by 
recruiting approximately 20 of these GP Practice-Pharmacy pairs 
in Victoria. Following the development phase, 70 general practices 
will be randomised to either receive the intervention or continue with 
usual care for 18 months. The general practices in the intervention 
arm will be paired with a pharmacy which will dispense the CVD 
preventive medications and provide the ‘adherence program’.   

At baseline and at the end of follow-up, data will be collected in both 
study arms using an automated data extraction tool, identical to that 
successfully utilised in previous studies. De-identified data on CVD 
risk factors and management practices for the eligible population will 
be collected centrally for analysis via an export function built into the 
data extraction tools.

The primary outcome is the proportion of high-risk patients who 
were not on full treatment at baseline achieving recommended 
target BP and LDL-C target levels at study end.

A number of secondary outcomes will be measured including: 

 � Treatment intensity in high-risk patients 

 � Number of Polypill prescriptions

 � Participation in pharmacy adherence support programs

Ethics approval for the study was obtained from the primary ethics 
committee at the University of Sydney and MUHREC approval will  
be sought in 2016.

Funding: NH&MRC
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SAVE: (SLEEP APNEA CARDIOVASCULAR ENDPOINTS)

The SAVE study was a collaborative, Phase III, multi-centre,  
open-label randomised controlled trial of continuous positive  
airway pressure (CPAP) for the treatment of obstructive sleep 
apnoea (OSA) to prevent cardiovascular disease. 

Obstructive sleep apnoea (OSA) affects 7% of the population and  
is increasing with the global epidemic of obesity. Research suggests 
that OSA may be a cause of premature cardiovascular (CV) disease, 
but definitive proof is lacking. This study will determine the effects  
of CPAP treatment on new CV events (i.e. a composite of stroke,  
MI, CV death, hospitalisation for heart failure, and hospitalisation 
for an acute coronary or cerebral ischaemic event). 

It has also been suggested that sleep apnoea may damage the 
kidney, because of the low blood oxygen levels during the pauses in 
breathing during sleep. The SAVE research study provides a unique 
opportunity to evaluate whether sleep apnoea damages the kidney 
and if this can be improved by treatment of sleep apnoea with CPAP.  
Specifically, it will compare the change in kidney function between 
patients who have received CPAP to those who have not received 
CPAP.  Kidney function is assessed by measuring creatinine at 
baseline and again at the final visits.

The study of over 2700 patients finished in December 2015 and 
was conducted at 80 participating sites in 7 countries over the last 
7 years. At the final study visits, those participants who had used 
CPAP for the duration of the study were able to continue using the 
device and those participants who had been allocated at the start 
of the study to the usual care group, were able to receive a CPAP 
device free of cost.

A summary of the final results of this international study will be 
available towards the end of 2016 - www.savetrial.org

Funding: This investigator-initiated study is being conducted by an 
international group of researchers based in China, Europe, USA and 
Australia, with the SAVE International coordinating centre based at 
the Adelaide Institute for Sleep Health, Adelaide, South Australia.

SCREEN HFL: (SCREENING EVALUATION OF THE EVOLUTION  
OF NEW HEART FAILURE) – A LONGITUDINAL STUDY

The SCREEN-HF study, Australia’s largest longitudinal community-
based study, and one of the largest international studies, of the 
evolution of heart failure (HF) and other cardiovascular events was 
completed in 2015. 

The aim of this study was to evaluate the use of serum amino-
terminal pro-B-type natriuretic peptide (NT-proBNP) for stratification 
of risk for HF and other cardiovascular events and with state-of-the 
art echocardiographic analysis to also examine the evolution of left 
ventricular (LV) dysfunction (LVD) in this study population.

The principal clinical study endpoints are:

 � Combined prevalence of previously undiagnosed HF and/or LVD.

 � Combined incidence of cumulative new HF at 5 years and new 
LVD at 3 years, in those who were free of HF and LVD at baseline

 � Cost-effectiveness analysis of the use of a threshold plasma NT-
proBNP level to determine whether echocardiography should be 
performed to detect LVD.

Eligible participants – those with high-risk of subsequent 
development of heart failure but with no systolic or diastolic heart 
failure, or LV systolic or diastolic dysfunction - were enrolled 
between 2007 and 2009 with plasma NT-proBNP measured at a 
baseline screening visit. A baseline echo visit (within 1-3 years of 
their screening visit) along with a further repeat echo visit conducted 
(within 5- 8 years of their screening visit). 

Repeat echocardiograms with study participants attending visits 
at one of the centres: Clinical Trials Centre Caulfield; The Heart 
Centre, St Vincent’s Hospital, Fitzroy; Frankston (Monash University 
Peninsula Campus); Goulburn Valley Base Hospital, Shepparton. 

Blood samples were collected at the time of the initial 
echocardiogram visit and were stored in a -80 freezer. An additional 
grant from MBF allowed measurement of NT-proBNP, lipids and 
glucose in all these samples which will allow further refinement of 
risk calculations, as well as the change in NT-proBNP between 
initial and final echo visit. Additional blood samples were collected 
at the year 5- 8 echo visit and these will be analysed for cardiac 
biomarkers in 2016.

Funding: NHMRC Project Grant & MBF



CCRE THERAPUTICS  / ANNUAL REPORT 2015/ 3231 /  MONASH UNIVERSITY 10

REGISTRIES

MELBOURNE INTERVENTIONAL GROUP (MIG)

Since 2004, the Melbourne Interventional Group (MIG) has collected 
standardised procedural and follow up data on consecutive patients 
undergoing Percutaneous Coronary Intervention (PCI) across 
multiple hospitals in Victoria. 

Enrolment currently sits at over 27,600 PCI procedures. Thirty 
day and twelve month telephone follow up on all participants are 
undertaken. Linkage with the National Death Index occurs routinely 
to provide longer term outcome data.  Linkage with the Victorian 
Cardiac Outcomes Registry (VCOR) PCI module occurs routinely 
thus allowing the hospitals to simultaneously participate in  
both registries. 

MIG remains research focused and presents widely at national and 
international cardiology meetings. In addition to the 31 manuscripts 
already published, several more are either in review or well underway. 

 � Wlodarczyk J, Ajani AE, Kemp D, Andrianopoulos N, Brennan AL, 
Duffy SJ, Clark DJ, Reid CM. Incidence, Predictors and Outcomes 
of Major Bleeding in Patients Following Percutaneous Coronary 
Interventions in Australia. Heart Lung Circ. 2016 Feb;25(2):107-17

 � Yudi M. B., Eccleston D, Andrianopoulos N.,  Farouque O., Duffy 
S. J., Brennan A., Reid C., Clark D. J., Ajani A. E. on behalf of 
the Melbourne Interventional Group. Pre-treatment with dual 
antiplatelet therapy in patients with non-ST-segment elevation 
acute coronary syndromes undergoing percutaneous coronary 
intervention. Intern Med J. 2015 Oct;45(10):1032-7.

 � Couper LT, Loane P, Andrianopoulos N, Brennan A, Nanayakkara 
S, Nerlekar N, Scott P, Walton AS, Clark DJ, Duffy SJ, Ajani 
AE, Reid C, Shaw JA; Melbourne Interventional Group (MIG) 
Investigators. Utility of rotational atherectomy and outcomes 
over an eight-year period. Catheter Cardiovasc Interv. 2015 
Oct;86(4):626-31

 � Lim S, Andrianopoulos N, Sugumar H, Stub D, Brennan AL, Lim 
CC, Barlis P, Van Gaal W, Reid CM, Charter K, Sebastian M, 
New G, Ajani AE, Farouque O, Duffy SJ, Clark DJ; Melbourne 
Interventional Group. Long-term survival of elderly patients 
undergoing percutaneous coronary intervention for myocardial 
infarction complicated by cardiogenic shock. Int J Cardiol. 2015 
Sep 15;195:259-64.
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ANZSCTS

In 2001 the Australian and New Zealand Society of Cardiac 
and Thoracic Surgeons (ANZSCTS), together with the Victorian 
Department of Health developed a program to collect data on 
cardiac (heart) surgery in Victorian hospitals. 

Over the past 13 years, the program has expanded to include 28 
hospitals (public and private) Australia-wide. The program continues 
to publish annual reports describing the activities and outcomes 
of participating units in a comparative, de-identified format. These 
reports provide an overview of the patients who underwent surgery, 
the types of surgery performed, complications and other details 
relating to risk and the outcomes of cardiac surgery. The  
ANZSCTS Database also has a highly active Research Program  
with approximately 30 ongoing projects in 2014.

Recent Publications

 � Billah B, Huq, M.M, Smith JA, Sufi F, Tran L, Shardey GC, and 
Reid CM. AusSCORE II in predicting 30-day mortality after 
isolated coronary artery bypass grafting in Australia and New 
Zealand. J Thorac Cardiovasc Surg. 2014 Nov;148(5):1850-1855.
e2. doi: 10.1016/j.jtcvs.2014.02.027. Epub 2014 Feb 10.

 � Shi WY, Yap CH, Newcomb AE, Hayward PA, Tran L, Reid CM, 
and Smith JA. Impact of socioeconomic status and rurality on 
early outcomes and mid-term survival after CABG: Insights from 
a multicentre registry. Heart Lung  Circ. 2014  Aug;23(8):726-36. 
doi: 10.1016/j.hlc.2014.02.008. Epub 2014 Feb 28.

 � Sanagou M, Wolfe R, Leder K, Reid CM. (2013) External validation 
and updating of a prediction model for nosocomial  pneumonia 
after coronary artery bypass graft surgery. Epidemiol. Infect. 
(2014), 142, 540–544.

 � Russel EA, Tran L, Baker RA, Bennetts JS, Brown A, Reid 
CM, Tam R, Walsh WF, Maguire GP. A review of valve surgery 
for rheumatic heart disease in Australia. BMC Cardiovascular 
Disorders 2014, 14:134  doi:10.1186/1471-2261-14-134

 � Tran L, Dahya D, Marrow N,  Ayres C, Huq M, Billah B, Newcomb 
A, Shardey G, Reid CM. ANZSCTS National Report 2011, 2012, 
and 2013.

 � Tran L, Dahya D, Marrow N, Ayres C, Huq M, Billah B, Newcomb 
A, Shardey G, Reid CM. ANZSCTS NSW Health Services Report 
2011, 2012, and 2013.

 � Tran L, Dahya D, Marrow N, Ayres C, Huq M, Billah B, Newcomb 
A, Shardey G, Reid CM. ANZSCTS Victorian Annual Report 2011, 
2012, and 2013.
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AUSTRALIAN RHEUMATOLOGY ASSOCIATION DATABASE 
(ARAD)

The Australian Rheumatology Association Database (ARAD) is 
an Australia-wide registry of people with arthritis. In collaboration 
with the Australian Rheumatology Association, this longitudinal 
study aims to investigate the long term effects of arthritis and its 
treatments in Australia. 

The registry utilises self-administered questionnaires to collect 
information about disease history, medication history and quality 
of life information for patients receiving new biological agents for 
the management of rheumatoid arthritis. The questionnaires are 
delivered at 6-12 monthly intervals and can be completed via an 
online web-based system or on paper.  Since its commencement 
in 2002, the registry currently has over 5,500 participants enrolled.

Funding: unrestricted educational grants from pharmaceutical 
companies that are administered through the ARA.

VICTORIAN CARDIAC OUTCOMES REGISTRY (VCOR)

Since its inception in 2012, the Victorian Cardiac Outcomes Registry 
(VCOR) has grown as a clinical quality registry, now encompassing 
more than 30 public and private hospitals across Victoria. The 
primary role for the registry is to monitor the delivery of cardiac-
based therapies across Victoria and it aims to identify trends in the 
quality of care delivered for individual hospitals, hospital groups and 
on an aggregated state-wide level. 

An important aspect of the registry is providing relevant reports and 
feedback to participating centres. The two current areas of focus 
include reporting on patients undergoing percutaneous coronary 
intervention (PCI) and the early treatment of ST-elevation myocardial 
infarction (STEMI) in rural and regional settings. At present, nearly 
22,500 records exist in VCOR and 90% of Victorian PCI hospitals 
are currently engaged with the registry. VCOR recently reported 
on its pilot year of regional STEMI data across 6 hospitals and the 
results led to additional funding to facilitate rolling the module out 
across all Victorian regions. Funding from the Victorian Cardiac 
Clinical Network (VCCN) was also received to develop a system  
for reviewing outcomes for patients treated for heart failure (HF). 
After the initial pilot, a 30-day rolling SNAPSHOT was undertaken  
at 14 hospitals in 2015. The HF project will continue into 2016.

VCOR continues to develop by actively engaging sites for 
participation in relevant modules and through collaborations with 
relevant stakeholders regarding reports, research projects and  
data linkage initiatives. VCOR operates with the full support  
of the Victorian Cardiac Clinical Network.

Funding: Department of Health Victoria & Victorian Cardiac  
Clinical Network

VICTORIAN CARDIAC OUTCOMES REGISTRY (VCOR) - STEMI

A growing body of evidence indicates patients presenting with 
acute coronary syndromes distant to large metropolitan centres 
face significant additional challenges related to timely access to 
treatment, as well as the quality and appropriateness of treatment.   
With these considerations in mind, the Victorian Cardiac Outcomes 
Registry (VCOR) implemented a new ongoing module to review 
the management of ST-Elevation Myocardial Infarction (STEMI) in 
several regional Victorian Centres. STEMI was chosen because it 
has a strong evidence base for effective treatment, well developed 
standards of care and measurable process and outcome 
performance indicators. 

Data elements collected include details on reperfusion therapy,  
in-hospital clinical events, complications and clinical outcomes.

Since data collection commenced in February 2014, 195 cases have 
been entered into this module across six regional and rural centres.    
The module is to be extended into further sites in 2016.
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OTHER PROJECTS

SENTINEL SURVEILLANCE STUDY

Sentinel is a linked sentinel surveillance of HIV, chlamydia and 
syphilis developed by the Burnett institute in conjunction with the 
Department of Health Victoria the Victorian Infectious Disease 
Reference Laboratory and the Melbourne Sexual Health Centre.  
CCRET is undertaking data management for this study that will 
be used to monitor HIV and Chlamydia incidence, prevalence, 
risk behaviour and testing patterns in order to inform and evaluate 
relevant public health strategies.

There are ten sites across Victoria actively involved in recruiting 
participants to the study. Sentinel has captured approximately 
40,000 tests for HIV and chlamydia performed between April 2006 
and December 2015. The Department of Health has funded the 
project until June 2016 at which point the project is set to finish.  
It is to be replaced by a new online system, ACCESS.

DIABETES RENAL PROJECT

Diabetes Renal Project (DRP) is an observational study looking at 
the quality of life and care among patients with renal disease and 
diabetes. It is being conducted over four sites.   

It is a large multi-centre research project. This National Health and 
Medical Research Council (NHMRC) project is being conducted by 
Monash University, in partnership with Monash Health, Alfred Health, 
Royal North Shore, Hospital, Concord Repatriation General Hospital, 
The George Institute for Global Health, Diabetes Australia, and 
Kidney Health Australia. DRP is utilising CCRET data management 
services to house, clean and deliver their data.

The project is still recruiting and is to begin follow-up surveys in the 
New Year.
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PROGRESSIVE NEUROLOGICAL DISEASES 

Patients with Progressive Neurological Diseases (PNDs) need to 
visit a wide range of specialists. With the inequitable distribution of 
specialised knowledge, services and clinical support across Victoria 
it is difficult for patients to access the required care in an efficient 
and practical manner. 

By addressing the underlying frame work of the current model of 
care, the PND study aims to standardise and centralise the care 
from all specialists for PND patients. Across two sites, Barwon in 
Geelong and Calvary Health Care in Caulfield, PND collects Quality 
of Life surveys and logs of specialist visits from over 150 patients 
with neurological diseases. They utilize CCRET data management 
services to house, clean and deliver their data.

The project is set to be completed in 2016.

OAKS

The OAKS (Osteoarthritis of the Knee Statin) study is a multicentre, 
randomised, double-blind, placebo-controlled trial observing the 
effects that statins (normally used for high cholesterol) have on 
modifying disease in symptomatic knee osteoarthritis. 

Monash University in partnership with the Menzies Research 
Institute, University of Tasmania and University of Adelaide are 
recruiting 350 participants with symptomatic knee osteoarthritis 
from Melbourne, Hobart and Adelaide. OAKS is utilising CCRET  
data management services to house, deliver their data and also  
to perform basic cleaning checks on the data.

The project is set for completion by September, 2016.

HELPHER RURAL 

The Healthy Lifestyle Program in women living in rural communities 
(HeLP-her rural) aimed to prevent excess weight gain in women 
living in rural Victoria by supporting them to lead healthier lifestyles.   
The project operated from 2012 to 2015 and was managed by the 
Monash Centre for Health Research and Implementation (MCHRI). 

CCRET was engaged with the program to assist with the data 
management activities. Baseline, 12 month and 24 month follow up 
surveys were administered to over 600 women living in rural Victoria 
across 42 communities. Findings from this study are available on the 
program’s website: http://www.healthylifestyleprogram.org.au/
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PHARMACOEPIDEMIOLOGY/
TRANSLATIONAL RESEARCH

EPIDEMIOLOGICAL MODELLING AND COST  
EFFECTIVENESS RESEARCH

Our epidemiological modelling research program utilises outcome 
data from the large clinical datasets established via clinical trials 
and registries to evaluate the cost effectiveness of current treatment 
strategies, explore the potential of novel interventions and examine 
the implications of guideline-based management.  

In 2015, this included a program of research driven by Dr Enayet 
Chowdhury looking at predictors of mortality in older Australians 
who participated in the Second National Australian Blood Pressure 
Study (ANBP2), work supported by the NHMRC modelling the 
impact of using ambulatory blood pressure measurement to drive 
hypertension management decision making.

1. Nelson MR, Chowdhury EK, Doust J, Reid CM, Wing LMH. Ten 
year legacy effects of baseline blood pressure treatment naivety 
in the Second Australian National Blood Pressure study. Journal 
of Hypertension 2015; 33:2331–2337

2. Chowdhury EK, Langham R, Zanfina A, Owen A, Krum H, 
Wing L, Nelson M, Reid C. Rate of change in renal function 
and outcome in elderly treated hypertensive patients. Clinical 
Journal of the American Society of Nephrology 2015 Jul 
7;10(7):1154-61

3. Chowdhury EK, Zanfina A, Moss J, Wing LM, Reid CM. Cost-
effectiveness of angiotensin-converting enzyme inhibitor-based 
treatment compared to thiazide diuretic-based treatment for 
hypertension in elderly Australian considering diabetes as a 
major comorbidity. Medicine 2015. 94(9): p. e590.

4. Huynh QL, Reid CM, Chowdhury EK, Huq MM, Billah B, 
Wing LMH, Tonkin AM, Simons LA, Nelson MR. Prediction 
of cardiovascular and all-cause mortality at 10 years in the 
hypertensive aged. Am. J. Hypertens. 2015; 28(5):649-56.

5. Chowdhury EK, Langham R, Owen A, Krum H, Wing L, Nelson 
M, Reid C. Comparison of predictive performance of renal 
function estimation equations for all-cause and cardiovascular 
mortality in elderly hypertensives. Am. J. Hypertens. 2015; 
28(3):380-386.
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CONFERENCES

THE CCRET STAFF ATTENDED AND CONTRIBUTED 
TO A NUMBER OF SCIENTIFIC MEETINGS AND 
CONFERENCES IN 2015.

25th European Meeting on Hypertension  
and Cardiovascular Protection

Milan, Italy Oral presentation

11th Asia Pacific Congress of Hypertension Bali, Indonesia Oral presentation

Joint Meeting of the Nutrition Societies of Australia  
and New Zealand

Wellington, New Zealand Session Chair Oral presentation

63rd Annual Scientific Meeting of the Cardiac Society 
of Australia and New Zealand (CSANZ)

Melbourne, Australia Posters

63rd Annual Scientific Meeting of the Cardiac Society  
of Australia and New Zealand (CSANZ)

Melbourne, Australia Oral presentations

ACTA International Clinical Trials Symposium Sydney, Australia Attendees

High Blood Pressure Research Council of Australia  
(HBPRCA) Annual Scientific Meeting

Melbourne, Australia Poster

Population Health Congress Hobart, Australia Oral presentation

Australian and New Zealand Society of Cardiac  
and Thoracic Surgeons (ANZSCTS) Annual Scientific Meeting

Adelaide, Australia Oral presentation

QCOR Network Forum Brisbane, AustraliaBrisbane, Australia Invited Speaker
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RESEARCH TRAINING & EDUCATION

RESEARCH STUDENT REPORTS

COMPLETED PHD

Dr Ingrid Hopper, MBBS, BMedSci, FRACP
Thesis title: Polypharmacy in the heart failure patient:  
are all prescribed drug classes required?

Background: Medications prescribed for patients with heart failure 
gradually evolved, from digoxin and diuretics, then ACE inhibitors, 
beta blockers, angiotensin II receptor antagonists and aldosterone 
antagonists. Trials generally added newer agents to existing therapy, 
given that it was considered unethical to remove medications of 
proven benefit. Based on this, polypharmacy, commonly defined  
as the use of five or more medications has become an important 
issue in these patients; the average heart failure patient takes a 
median of six prescription medications daily. Problems associated 
with polypharmacy include potential drug-drug interactions  
and medication errors, reduced medication adherence and  
additional cost. 

The studies addressed the question of whether unnecessary drugs 
formed part of the usual polypharmacy of patients with heart failure 
and whether these could be withdrawn safely whilst maintaining 
the efficacy of remaining agents. The evidence-base from the 
literature for non-lifesaving drugs in the setting of systolic heart 

failure was reviewed and recommendations were made for which 
drugs could be safely withdrawn whilst maintaining therapeutic 
efficacy of remaining agents. In a randomised, controlled manner, 
non-lifesaving heart failure therapies were withdrawn with optimal 
background neurohormonal blockade. It was shown that heart 
failure did not deteriorate on withdrawal of aspirin and HMG CoA 
reductase inhibitors (statins), but did on withdrawal of digoxin, 
indicating that this agent still has a therapeutic role. Attitudes of 
prescribers and heart failure patients to potential withdrawal of 
medications were explored. 

The studies have been completed and the thesis submitted in 2015.  
Findings from these works were published in the Journal of Cardiac 
Failure, the International Journal of Cardiology and European Journal 
of Heart Failure. 

Scholarship: National Health and Medical Research Council 
Postgraduate Scholarship
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Mutsa Pamela Mutowo, BSc (Biomedical), MPH
Thesis title: Examining the Burden of Diabetes and 
Hypertension in Zimbabwe

Mutsa submitted her PhD thesis on 12 February 2016 under the 
supervision of Dr. Alice Owen (Principle Supervisor), Professor  
Andre Renzaho, Associate Professor Paula Lorgelly and  
Dr. John Mangwiro. 

Non-communicable diseases (NCDs), particularly Type 2 Diabetes 
(T2DM) and Hypertension (HTN) are increasing in epidemic 
proportions worldwide. The NCDs most prevalent in Sub-Saharan 
Africa (SSA) are T2DM, cardiovascular disease (CVD) including 
strokes and heart attacks (for which HTN is a major risk factor), 
cancer, and chronic respiratory diseases (CRDs).  The prevalence  
of HTN in SSA is the highest in the world, estimated to be 46%.   
In many low and middle income countries (LMICs), like Zimbabwe, 
donor agencies, government, and decision makers prioritize and 
allocate funds and training opportunities towards the control and 
management of communicable diseases at the expense of NCDs.  
Consequently, the burden of T2DM and HTN in Zimbabwe has not 
been adequately measured due to limited resources and research 
agendas geared towards communicable disease prevention.  
T2DM and HTN are of concern for two main reasons. Firstly, the 
health consequences of T2DM and HTN are severe and include an 
increased susceptibility to blindness, lower limb amputations, kidney 
failure, heart attacks and stroke. Secondly, the direct and indirect 
costs are a drain on the limited government healthcare  
budgets and household resources driving families into poverty.   
Both T2DM and HTN lack the public or political priority 
commensurable for their health and social impact. And due to  
both conditions being asymptomatic in the early stages, their  
health and economic consequences are likely underestimated.  

The thesis explores the burden of T2DM and HTN focusing on the 
urban population in the capital city of Zimbabwe, Harare. T2DM 
and HTN are the focus of the study as they share the same risk 
factors that can be targeted for prevention programs, and both 
are major risk factors for CVD, which has a high age-standardized 
mortality rate in Zimbabwe. The assumption is made that type 1 
diabetes mellitus will not affect over all prevalence since reported 
rates have been very low and relatively stable in other SSA countries.  
Urban populations have been chosen for the research given the 
associations of urbanization and the increased risk of developing 
T2DM and HTN, so the assumption made is that burden of T2DM 
and HTN is higher in urban areas in Zimbabwe.

As the population ages and people with communicable diseases 
such as Human Immunodeficiency Virus (HIV) live longer due 
to wider availability of ART, there is an increased likelihood of 
comorbidity between communicable and non-communicable 
diseases. Given the prevalence of T2DM and HTN, their importance 
as risk factors for chronic disease morbidity and mortality, and 
their association with other communicable diseases such as HIV 
and Tuberculosis (TB), a clearer understanding of their disease 
burden will have a significant public health implication. The thesis 
addresses gaps in the existing literature by conducting a systematic 
review with meta-analysis of existing literature, estimating the 
prevalence and mortality burden of T2DM, HTN and cardiometabolic 
diseases (CMDs); assessing the sociodemographic and clinical 
characteristics associated with patients with T2DM and HTN, and 
finally examining the burden of T2DM and HTN in Zimbabwe.

Findings from the PhD work were presented both nationally and 
internationally. Mutsa received a travel award to attend the State of 
the Heart Conference (ISCP, AAS, HBPRCA, AVBS and ASCEPT 
Scientific Meeting) in Adelaide, Australia (2014); she also attended 
the Joint Meeting of the European Society of Hypertension 
(ESH) and International Society of Hypertension (ISH) in Athens, 
Greece (2014); the 12th WHO/IDF/EASD/Cambridge University 
Diabetes Seminar at Cambridge University, UK (2015); the 9th 
European Congress on Tropical Health and International Medicine 
in Basel, Switzerland, (2015); and the 25th European Meeting on 
Hypertension and Cardiovascular Protection in Milan, Italy, (2015).

Following works from the PhD have been published:

1. Mutowo, M. P., Owen, A. J., Billah, B., Lorgelly, P. K., Gumbie, 
K. E., Mangwiro, J. C., Renzaho, A. M. N. (2015). Burden 
attributable to Cardiometabolic Diseases in Zimbabwe: a 
retrospective cross-sectional study of national mortality data. 
BMC Public Health, 15, 1213. 

2. Mutowo, M., Gowda U., Mangwiro, J.C., Lorgelly P., Owen, A., 
Renzaho, A. (2015). Prevalence of diabetes in Zimbabwe: A 
systematic review with meta-analysis. International Journal of 
Public Health.

3. Mutowo, M., Mangwiro, J.C., Lorgelly P., Owen, A., Renzaho, A. 
(2015). Hypertension in Zimbabwe: A meta-analysis to quantify 
its burden and policy implications. World J Meta-Anal 3(1): 
54-60.

4. Mutowo, M., Lorgelly, P., Owen, A., Mangwiro, J.C., Renzaho, 
A. (2014) Cardiometabolic diseases in Zimbabwe: An analysis 
of national mortality data. Journal of Hypertension Volume 32, 
e-Supplement 1, [Abstract]

5. Mutowo, M., Mangwiro, J.C., Lorgelly P., Owen, A., Renzaho, A. 
(2015) Characteristics of metabolic syndrome in hypertensive 
patients in Zimbabwe. Journal of Hypertension 06/2015; 33 
Suppl 1 DOI:10.1097/01.hjh.0000467555.65218.40 [Abstract]
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THIRD YEAR PHD STUDENTS IN 2015

Nicole Kellow, BSc, MNutrDiet, Grad Cert Diabetes Education
Thesis title: Dietary interventions to reduce Advanced Glycation 
Endproducts (AGEs)

Background: Advanced glycation endproducts (AGEs) are formed 
when glucose and other reducing sugars attach to the amino groups 
of proteins. AGEs are produced within the human body as a normal 
consequence of metabolism, but their formation is accelerated in 
people with excessive inflammation and oxidative stress, elevated 
blood glucose levels or impaired kidney function. Excessive AGE 
levels in the bloodstream and in body tissues may play a causal role 
in the pathogenesis of obesity, type 2 diabetes and cardiovascular 
disease. Many highly heated processed foods characteristic of 
modern Western diets contain large concentrations of AGEs,  
which are thought to be absorbed by the gastrointestinal tract  
and contribute to the body’s total AGE concentration. 

Specific micro-organisms inhabiting the human gastrointestinal 
tract have the ability to significantly affect host metabolism.  
Therapeutic manipulation of the gut bacterial composition and 
restoration of beneficial intestinal microbial species could potentially 
reduce circulating AGE levels and improve the metabolic health of 
individuals at risk for the development of type 2 diabetes. Regular 
dietary consumption of prebiotics (non-digestible plant-derived 
fibres) promotes the growth of beneficial gut bacteria and may 
represent a potential treatment strategy for individuals with  
excessive AGE accumulation who are at risk for subsequent  
AGE-related pathology. 

Study: This project aims to investigate the effect of diet on 
advanced glycation in humans, and determine whether consumption 
of a prebiotic dietary supplement can reduce circulating AGE levels, 
insulin resistance and biochemical markers of inflammation and 

oxidative stress in adults with pre-diabetes. Systematic reviews 
of the current evidence base have been performed to explore the 
relationship between dietary AGE intake and inflammation, the effect 
of low-AGE diets on cardiometabolic markers and the health benefits 
of dietary prebiotic supplementation. A large cross-sectional study 
was undertaken to ascertain whether habitual dietary and lifestyle 
factors influence long-term tissue AGE accumulation in adults.  
The study found positive associations between tissue AGE levels 
and chronological age, smoking habits and waist circumference.  
However, regular dietary intake of macronutrients, micronutrients or 
AGEs in food had no influence on chronic tissue AGE deposition in 
the sample studied. A randomised, placebo-controlled crossover 
trial is underway to determine the effect of 12-week consumption 
of a prebiotic dietary supplement on circulating AGE levels, 
insulin resistance, inflammatory biomarkers and faecal bacterial 
composition in adults with pre-diabetes, in comparison to a placebo 
dietary supplement.

Progress to date: This PhD is now being completed on a part-
time basis, with anticipated thesis submission in mid-2016. The 
prebiotic clinical trial is currently in progress, and findings from 
the cross-sectional study are being prepared for publication. 
During 2015, findings from this work were presented at the Asia 
Pacific Conference on Clinical Nutrition, the Australian Diabetes 
Society Conference and the International Maillard Reaction Society 
Conference. An article was published in Nutrition Reviews.

Scholarship: National Health and Medical Research Council 
Postgraduate Public Health Scholarship.
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Elizabeth Anne Russell, RN, BA, Grad Dip Ed, MEch
Thesis Title: Informing the management of advanced rheumatic 
heart disease in Australia

Overview: Rheumatic heart disease (RHD) remains an important 
cause of heart disease and health care utilisation for Aboriginal and 
Torres Strait Islander peoples. This is particularly the case for people 
with advanced disease who often require interventions to repair 
damaged heart valves. Despite this there is little understanding of 
the most appropriate treatment and when this should occur. This 
project aims to identify factors associated with short and longer-
term outcome following RHD surgery to provide evidence to inform 
national management guidelines. This will include severity of disease 
at time of intervention and the type of intervention and assess 
complications and survival.

Study: The first part of this project was an analysis of the existing 
Australian valve surgery data from the ANZSCTS Database.  
Comparisons were made between valve replacements for rheumatic 
and non-rheumatic valve disease and Aboriginal and/or Torres 
Strait Islander and non-Indigenous Australian patients and factors 
associated with treatment choice and existing collected short-term 
outcomes were identified. 

The second element of this project was an investigation into annual 
site-specific caseload and its influence cardiac surgical short and 
longer term outcome in Australia.

The third element was the burden and implications of preoperative 
atrial fibrillation in Australian heart valve surgery early post-
operative complications and short and long term survival, including 
pre-operative AF overall and, given the nature of valve surgery 
in Australia, with particular reference to RHD and Indigenous 
Australians.

The final element will be the design of a multicentre, enhanced 
surveillance module for the ANZSCTS Database. For this project, 
more detailed information regarding pre and postoperative factors 
at two sites (Townsville Hospital and Flinders Medical Centre) which 
undertake a significant proportion of RHD surgery in Australia will 
be collected. The collection of short and longer term outcome data 
will assist in predicting outcomes and providing evidence to inform 
the development of guidelines to facilitate consistent practice. We 
will use these more detailed data to provide additional insights into 
treatment choice and outcome.

It is intended that this will provide evidenced-based algorithms 
and scoring systems that can be incorporated into future national 
and international guidelines for the management of advanced RHD 
including the Australian guideline for prevention, diagnosis and 
management of acute rheumatic fever and rheumatic heart disease 
and improve the outcomes of people with RHD requiring surgery.

Dr Md Nazmul Karim, MBBS, MPH, M Clin Epi
Thesis title: Predicting Cardiac Surgery Outcome in Australian 
Patient Cohort

Background: Precise estimation of risk involved with cardiac 
surgery has been considered an integral part of cardiac surgical 
practice. Risk stratification models can help educate and counsel 
patients, facilitate informed consent process and allow objective 
assessment of the surgical indication by facilitating trade-off 
between risks and benefits. Although current approach of risk 
stratification is the result of decades of research, there is room for 
improvement and periodic updates are required to reflect current 
clinical practice. Risk modelling has been significantly influenced 
by advances made in diagnostic and interventional technology 
which believed to have adversely changed the risk profile of patients 
presenting for cardiac surgery. Increasing prevalence of high-risk 
patients (ie. elderly patients, those with co-morbidities etc) are 
now made eligible for surgery. With the growing emphasis for 
safety and cost-effectiveness of hospital care, the importance of 
adequate measurement of risk adjusted adverse events has further 
in¬creased. Until recently, mortality from cardiac surgery has been 
considered an essential indicator of quality and forms the basis 
of treatment strategy decisions in eligible patients. With improving 
procedural techniques and declining mortality rates, there is a shift 
in focus towards measuring morbidity, which demands usage of 
morbidity as outcome in the risk prediction. 

Methodological refurbishment like estimation of missing value, 
adoption of more robust statistical tool to optimize prediction and 
authentic variable selection process are the key to parsimony and 
optimal performance of a model. Most importantly, over time with  
the changing demographic pattern, all models should be recalibrated 
to address the change in the patient population and risk profile. 

The study: The overall aim of the research is to study aspects 
of development of risk prediction models to improve outcome 
assessment. Specifically, the following aims will be addressed: to 
assess the impact of clinical status misclassification on predicted 
mortality risk following cardiac surgery, impact of missing values in 
development of risk prediction model for cardiac surgery outcome, 
trade-off between prediction performance and parsimony of risk 
prediction and the development of model for predicting morbidity 
(eg. post-operative creatinine level) following cardiac surgery.

Progress to date: Three of the manuscripts covering 
methodological aspect of risk prediction modelling has been 
submitted for publication. One have been published in the Heart 
Lung Circulation. Findings from one work have been presented  
at the Population Health Congress 2015. 



CCRE THERAPUTICS  / ANNUAL REPORT 2015/ 5453 /  MONASH UNIVERSITY 

FIRST YEAR

Berhe W. Sahle, BSc, MPH
Thesis title: Epidemiology of heart failure in elderly  
hypertensive Australians

Background: Heart failure (HF) remains a major public health 
problem, with a high prevalence, poor patient outcomes, and 
significant healthcare costs. Its burden is also predicted to rise,  
due to ageing populations, improved survival of patients treated  
for cardiovascular disease, and increasing prevalence of risk factors 
such as obesity, diabetes and hypertension. A number of primary 
prevention trials and meta-analysis studies have demonstrated that 
effective antihypertensive therapy can reduce the development  
of HF by up to 50%. Despite the availability of antihypertensive 
treatments, evidence shows that HF still remains to be a frequent 
outcome in treated hypertensive patients, especially the elderly. 
However, there is a limited data available on the long-term onset  
of HF in hypertensive patients, and the risk factors associated 
with the onset and prognosis of HF. 

Study: The project aims to investigate the magnitude of onset of 
HF in hypertensive patients, and identify and model risk factors that 
associated with the development and prognosis of HF. The project 
specifically aims to undertake a systematic review of evidence to 
determine the burden of HF in Australia; determine the rate of onset 
of HF in treated hypertensive patients, develop a risk equation to 
predict the risk of HF; and identify risk factors associated with the 
prognosis of HF patients. 

Progress: The systematic review, and the second objective that 
looks in to the incidence of HF in treated elderly patients have been 
completed. Current work continues for developing the risk prediction 
model, and risk factors for the prognosis of HF. Findings from 
this work have been presented in the Cardiac Society of Australia 
and New Zealand (CSANZ), and High Blood Pressure Research 
Council of Australia (HBPRCA). Articles have also been published 
in the European Journal of Heart Failure, and BMC cardiovascular 
disorders.  

Scholarship: International Postgraduate Research Scholarship  
and Monash Graduate Scholarship
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Ken Lee Chin, BPharm(Hons), MPharm(Clinical), BCPS
Thesis title: Optimising Use of Evidence-Based Pharmacological 
Therapy in Heart Failure.

Background: Heart failure (HF) remains a major public health 
burden across the globe. Evidence-based pharmacological 
therapies have been shown to reduce mortality and morbidity in 
patients with heart failure with reduced ejection fraction (HFREF). 
Despite this, data suggest that these disease-modifying therapies 
are under-prescribed among patients with HFREF. Underlying 
factors associated with suboptimal use of these life-saving drug 
therapies in patients with HFREF are not well defined. There is 
also a need to better characterize the impact of newer treatment 
modalities and treatment strategies such as the use of eplerenone 
and percutaneous coronary intervention (PCI) among these high 
risk patients.

Study: A series of studies has been planned to examine these 
knowledge gaps. Specifically, a systematic review was performed 
to assess the interrelationships between baseline clinical 
characteristics, prescribing patterns and treatment outcomes and 
quantify the ‘treatment gap’ among HFREF patients. Data from 
the Melbourne Interventional Group (MIG) registry will be used 
to examine temporal changes in characteristics, treatment and 
outcomes of chronic HF patients undergoing PCI; and to estimate 
the cost-effectiveness of dual antiplatelet therapy (DAPT) for 
 ≤6 months versus ≥12 months in patients with HFREF  
undergoing PCI. The PhD work also aims to evaluate potential  
drug interactions between aspirin and eplerenone in HF patients 
in a contemporaneous clinical trial (EMPHASIS-HF trial).

Finally, a cross-sectional survey is currently being conducted to 
identify factors underlying possible mismatches between what 
medications physicians think their HF patients are taking and what 
their patients are actually taking.

Progress to date: Recruitment continues for the survey. Analysis  
of the MIG registry data is expected to begin after receiving approval 
from the Alfred HREC. Findings from systematic review have been 
submitted to International Journal of Cardiology for publication.  
Findings from the EMPHASIS-HF trial have been published in the 
European Journal of Heart Failure (2016).

Scholarship: SLAI program, sponsored by the Ministry of 
Education, Malaysia.
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GRANTS & AWARDS

NHMRC

Krum H
Practitioner Fellowship
2012 - 2016 $436,590

Campbell DJ, Prior D, Krum H
“SCREEN-HF extension study”
2013 - 2015  $818,947 (Project)

Reid CM
Senior Research Fellowship
2013 - 2017 $652,765

Reid CM, Liew D, Kelly D, Krum K
Program Grant
Novel approaches to the prevention and  
treatment of chronic heart disease and its  
co-morbid complications.
2016 – 2020 $5,613,110

NHF

Reid CM, Tran L, Baker R, Smith J
“Trial to evaluate the effectiveness of surgeon performance  
feedback on improving cardiac surgery”
2015 $56,115 (Vanguard)

VICTORIAN GOVERNMENT (DEPT OF HEALTH)

Krum H, Reid C, Brennan A, Prior D, Mond H,  
Driscoll A, Lefkovits J
“Development of a heart failure minimum dataset  
including devices as part of the VCOR”
2014-15  $159,466

Reid CM, Shardey G, Tran L
Australian and New Zealand Society of Cardiac  
and Thoracic Surgeons Database
2016 $218,140

Joanna Schwarzman, B Physiotherapy, MPH
Thesis Title: Evaluation in health promotion: gathering evidence  
to improve effectiveness

Background: Health promotion and disease prevention strategies 
play a key role in tackling the public health challenges facing 
Australia. Effective evaluation of health promotion initiatives can 
contribute to the quality and effectiveness of strategies, facilitate 
organisational learning, inform policy decisions and increase the 
likelihood of program sustainability. Publishing health promotion 
evaluation also contributes to the broader evidence base for health 
promotion to enable sharing and learning between organisations.

Despite published frameworks to support evaluation and the well-
known benefits, challenges in undertaking rigorous and appropriate 
evaluation remains. There is little known about the quality or nature  
of evaluation being undertaken and used in health promotion. 
Research indicates there are many barriers to conducting quality 
evaluations and that individual, organisational and system-
level factors play a role, however these factors have not been 
systematically explored in health promotion practice. 

Study: The overall aim of this project is to determine strengths 
and limitations of evaluation practice in the health promotion and 
primary prevention field, and to identify the important factors that 
need to be addressed in capacity building strategies to improve 
evaluation quality.  Specifically the following aims will be addressed: 
to identify factors that influence evaluation practice from the program 
managers’ perspective, to identify what aspects of health promotion 
and primary prevention are evaluated, to assess the appropriateness 
and rigour of the methods used in health promotion evaluation and  
to determine the way individual, organisational and system level 
factors act to influence evaluation practice and use of findings.

To achieve the aims, health promotion and primary prevention 
organisations in four states of Australia will be invited to participate. 
The study is a mixed-methods design, comprising three main 
phases. The first, in-depth interviews with experienced practitioners.  
Utilising the results from the interviews, the second phase is to 
develop, validate and conduct an evaluation practice analysis survey 
(EPAS) with participating organisations. The third phase is appraisal 
of evaluation documents. Survey results and document appraisal 
data will be analysed using structural equation modelling to 
examine structural relationships between the EPAS sub-scales, and 
specifically the individual, organizational and system factors which 
may determine evaluation practice, quality and use. 

It is anticipated that this study will document the state of evaluation 
practice in this field, and by doing so highlight gaps and strengths 
in the actions taken to gather evidence and improve effectiveness 
of health promotion strategies. These findings will have applications 
for funding allocation, organisations, and training. They will identify 
critical areas for capacity building that will benefit multiple areas of 
health promotion practice. 

This study is an ARC funded Discovery Project.
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INDUSTRY

Novartis Pharmaceuticals 
Krum H, Kompa A
“LCZ696 cardiorenal syndrome study”
2014-2015 $250,380

Medibank Health Research Fund
McNeil J, Stoelwinder J, Reid CM, Evans S, Zalcberg J
“Improving the measure of patient reported outcomes”
2015-2018 $600,000

Medibank Health Research Fund
Cicuttini F, Graves S, Want Y, Owen A, Wluka A,  
Reid CM, McNeil JJ
“Hip and knee joint replacement in older Australians –  
what factors predict positive outcomes and quality of life”
2015-2016 $151,558

NATIONAL INSTITUTE OF HEALTH (USA)

R Grimm, J McNeil, A Tonkin, C Reid, M Nelson, R Woods 
“ASPirin in Reducing Events in the Elderly (ASPREE)” 
2009-2015 US$50,445,006 

PUBLICATIONS

Roberts MA, Pilmore HL, Ierino FL, Badve SV, Cass A, Garg AX, Isbel 
NM, Krum H, Pascoe EM, Perkovic V, Scaria A, Tonkin AM, Vergara LA, 
Hawley CM; BLOCADE Study Collaborative Group. The β-Blocker to Lower 
Cardiovascular Dialysis Events (BLOCADE) Feasibility Study: A Randomized 
Controlled Trial. Am J Kidney Dis 2015 Dec 22 [Epub ahead of print]

Cotter G, Davison BA, Milo O, Bourge RC, Cleland JG, Jondeau G, Krum 
H, O'Connor CM, Metra M, Parker JD, Torre-Amione G, van Veldhuisen DJ, 
Kobrin I, Rainisio M, Senger S, Edwards C, McMurray JJ, Teerlink JR; VERITAS 
Investigators. Predictors and Associations with Outcomes of Length of Hospital 
Stay in Patients with Acute Heart Failure: Results From VERITAS.  J Card Fail 
2015 Dec 22 [Epub ahead of print]

Cartledge SH, Bray JE, Stub D, Krum H, Finn J. Do Cardiac Rehabilitation 
Programs Offer Cardiopulmonary Resuscitation Training in Australia and New 
Zealand? Heart Lung Circ 2015 Dec 18 [Epub ahead of print]

Driscoll A, Currey J, Tonkin A, Krum H. Nurse-led titration of angiotensin 
converting enzyme inhibitors, beta-adrenergic blocking agents, and 
angiotensin receptor blockers for people with heart failure with reduced 
ejection fraction.  Cochrane Database Syst Rev 2015 Dec 21;12:CD009889.  
Review.

Krum H, McMurray JJ, Abraham WT, Dickstein K, Køber L, Desai AS, 
Solomon SD, Chiang Y, Gimpelewicz C, Reimund B, Ali MA, Tarnesby G, 
Massie BM; ATMOSPHERE Committees and Investigators. The Aliskiren Trial 
to Minimize OutcomeS in Patients with HEart failure trial (ATMOSPHERE): 
revised statistical analysis plan and baseline characteristics. Eur J Heart Fail 
2015 Oct;17(10):1075-83.

Bello NA, Lewis EF, Desai AS, Anand IS, Krum H, McMurray JJ, Olson 
K, Solomon SD, Swedberg K, van Veldhuisen DJ,Young JB, Pfeffer MA.  
Increased risk of stroke with darbepoetin alfa in anaemic heart failure 
patients with diabetes and chronic kidney disease. Eur J Heart Fail  2015 
Nov;17(11):1201-7.

Von Lueder TG, Krum H.  New medical therapies for heart failure. Nat Rev 
Cardiol 2015 Dec;12(12):730-40.

Hopper I, Skiba M, von Lueder TG, Watanabe M, Funston R, Tonkin A, 
Krum H. Digoxin Withdrawal Worsens Clinical Status in Stable Patients With 
Heart Failure Receiving Optimal Contemporaneous Therapy-A Randomized 
Controlled Trial. J Card Fail. 2015 Sep;21(9):779-81.

Girerd N, Collier T, Pocock S, Krum H, McMurray JJ, Swedberg K, Van 
Veldhuisen DJ, Vincent J, Pitt B, Zannad F. Clinical benefits of eplerenone in 
patients with systolic heart failure and mild symptoms when initiated shortly 
after hospital discharge: analysis from the EMPHASIS-HF trial.  Eur Heart J. 
2015 Sep 7;36(34):2310-7.

Perin EC, Borow KM, Silva GV, DeMaria AN, Marroquin OC, Huang PP, 
Traverse JH, Krum H, Skerrett D, Zheng Y, Willerson JT, Itescu S, Henry TD.  
A phase II dose-escalation study of allogeneic mesenchymal precursor cells 
in patients with ischemic or nonischemic heart failure.Circ Res. 2015 Aug 
28;117(6):576-84.

Steffel J, Robertson M, Singh JP, Abraham WT, Bax JJ, Borer JS, Dickstein K, 
Ford I, Gorcsan J 3rd, Gras D, Krum H, Sogaard P, Holzmeister J, Brugada J, 
Ruschitzka F. The effect of QRS duration on cardiac resynchronization therapy 
in patients with a narrow QRS complex: a subgroup analysis of the EchoCRT 
trial. Eur Heart J 2015 Aug 7;36(30):1983-89. 
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Krum H, Hopper I. The ongoing evolution of optimal clinical endpoints for heart         
failure trials. JACC Heart Fail 2015 Aug;3(8):615-7.

Polhemus DJ, Li Z, Pattillo CB, Goodchild TT, Gojon G Sr, Cojon G Jr, 
Giordano T, Krum H. A novel hydrogen sulfide prodrug, SG1002, promotes 
hydrogen sulfide and nitric oxide bioavailability in heart failure patients.  
Cardiovasc Ther 2015 Aug;33(4):216-26. 

Cannon JA, Collier TJ, Shen L, Swedberg K, Krum H, Van Veldhuisen DJ, 
Vincent J, Pocock SJ, Pitt B, Zannad F, McMurray JJ. Clinical outcomes 
according to QRS duration and morphology in the Eplerenone in Mild Patients: 
Hospitalization and SurvIval Study in Heart Failure (EMPHASIS-HF). Eur J 
Heart Fail. 2015 Jul;17(7):707-16.

Chowdhury EK, Langham RG, Ademi Z, Owen A, Krum H, Wing LM, Nelson 
MR, Reid CM; Second Australian National Blood Pressure Study Management 
Committee. Rate of change in renal function and mortality in elderly treated 
hypertensive patients. Clin J Am Soc Nephrol 2015 Jul 7;10(7):1154-61.

Starling RC, Krum H, Bril S, Tsintzos SI, Rogers T, Hudnall JH, Martin DO.  
Impact of a novel adaptive optimization algorithm on 30-day readmissions: 
Evidence from the Adaptive CRT Trial. JACC Heart Fail 2015 Jul;3(7):565-72.

Eikelis N, Hering D, Marusic P, Sari C, Walton A, Phillips S, Lambert E, Duval 
J, Krum H, Lambert G, Esler M, Schlaich M. The effect of renal denervation 
on endothelial function and inflammatory markers in patients with resistant 
hypertension. Int J Cardiol 2015 Jun 1;188:96-98.

Gilbert RE, Krum H.  Heart failure in diabetes: effects of anti-hyperglycaemic 
drug therapy. Lancet 2015 May 23;385(9982):2107-17. Review.

Wang BH, von Lueder TG, Kompa AR, Huang L, Webb R, Jordaan P, Atar D, 
Krum H. Combined angiotensin receptor blockade and neprilysin inhibition 
attenuates angiotensin-II mediated renal cellular collagen synthesis. Int J 
Cardiol 2015 May 1;186:104-105.

Rana I, Kompa AR, Skommer J, Wang BH, Lekawanvijit S, Kelly DJ, Krum H,  
Charchar FJ. Contributions of microRNA to pathological fibrosis in cardiorenal 
syndrome: impact of uremic toxins. Physiol Rep 2015 Apr;3(4) e12371.

Chang S, Davidson PM, Newton PJ, Macdonald P, Carrington MJ, Marwick 
TH, Horowitz JD, Krum H, Reid CM, Chan YK, Scuffham PA, Sibbritt D, 
Stewart S; WHICH Investigators. Composite outcome measures in a pragmatic 
clinical trial of chronic heart failure management: A comparative assessment.  
Int J Cardiol 2015 Apr 15;185:62-68.

Vinh NB, Devine SM, Munoz L, Ryan RM, Wang BH, Krum H, Chalmers DK, 
Simpson JS, Scammells PJ. Design, synthesis, and biological evaluation of 
tetra-substituted thiophenes as inhibitors of p38 MAPK. Chemistry Open 2015 
Feb;4(1):56-64. 

Chowdhury EK, Langham RG, Owen A, Krum H, Wing LM, Nelson MR, 
Reid CM; on behalf of the Second Australian National Blood Pressure Study 
Management Committee. Comparison of predictive performance of renal 
function estimation equations for all-cause and cardiovascular mortality in an 
elderly hypertensive population.  Am J Hypertens 2015 Mar;28(3):380-6.

Lekawanvijit S, Krum H. Cardiorenal syndrome: Role of protein-bound uremic 
toxins. J Ren Nutr 2015 Mar;25(2):149-154. 

Metra M, Cotter G, El-Khorazaty J, Davison BA, Milo O, Carubelli V, Bourge 
RC, Cleland JG, Jondeau G, Krum H, O'Connor CM, Parker JD, Torre-Amione 
G, van Veldhuisen DJ, Rainisio M, Kobrin I, McMurray JJ, Teerlink JR.  Acute 
Heart Failure in the Elderly: Differences in Clinical Characteristics, Outcomes, 
and Prognostic Factors in the VERITAS Study. J Card Fail 2015 Mar;21(3): 
179-88.

Roberts MA, Pilmore HL, Ierino FL, Badve SV, Cass A, Garg AX, Hawley 
CM, Isbel NM, Krum H Pascoe EM, Tonkin AM, Vergara LA, Perkovic V; 
BLOCADE study collaborative group. The rationale and design of the Beta-
blocker to LOwer CArdiovascular Dialysis Events (BLOCADE) feasibility study.  
Nephrology (Carlton). 2015 Mar;20(3):140-7.

Pitt B, Anker SD, Böhm M, Gheorghiade M, Køber L, Krum H, Maggioni 
AP, Ponikowski P, Voors AA, Zannad F, Nowack C, Kim SY, Pieper A, 
Kimmeskamp-Kirschbaum N, Filippatos G. Rationale and design of 
MinerAlocorticoid Receptor antagonist Tolerability Study-Heart Failure (ARTS-
HF): a randomized study of finerenone vs. eplerenone in patients who have 
worsening chronic heart failure with diabetes and/or chronic kidney disease. 
Eur J Heart Fail 2015; Feb;17(2):224-32.

Patel HC, Hayward C, Ozdemir BA, Rosen SD, Krum H, Lyon AR, Francis 
DP, di Mario C. Magnitude of blood pressure reduction in the placebo arms 
of modern hypertension trials: implications for trials of renal denervation.  
Hypertension 2015 Feb;65(2):401-406.

Bodey F, Hopper I, Krum H  Neprilysin inhibitors preserve renal function in 
heart failure. Int J Cardiol 2015 Jan 20;179:329-30.

Von Lueder TG, Wang BH, Kompa AR, Huang L, Webb R, Jordaan P, Atar 
D, Krum H. The angiotensin-receptor neprilysin inhibitor LCZ696 attenuates 
cardiac remodelling and dysfunction after myocardial infarction by reducing 
cardiac fibrosis and hypertrophy.  Circ Heart Fail 2015;Jan 8(1):71-78.

Krum H. Prospective comparison of ARNi with ACE-I to determine impact on 
global mortality and morbidity in heart failure (PARADIGM-HF): Paragon of a 
study or further investigation paramount? Circulation 2015 Jan 6;131(1):11-12.

Narayan O, Davies JE, Hughes AD, Dart AM, Parker KH, Reid C, Cameron JD. 
Central Aortic Reservoir-Wave Analysis Improves Prediction of Cardiovascular 
Events in Elderly Hypertensives. Hypertension 2015, Mar; 65(3):629-35. 

Harding JL, Shaw JE, Anstey KA, Adams R, Balkau B, Brennan-Olsen SL, 
Briffa T, Davis TME, Davis WA, Dobson A, Flicker L, Giles G, Grant J, Huxley 
R, Knuiman M, Luszcz M, MacInnis RJ, Mitchell P, Pasco JA, Reid CM, 
Simmons DM, Simons L, Tonkin A, Woodward M, Peeters A & Magliano DJ.  
Comparison of anthropometric measures as predictors of cancer incidence: 
a pooled collaborative analysis of 11 Australian cohorts Int J Cancer 2015:Oct 
1;137(7):1699-708.  

Meller B, Cullen L, Parsonage WA, Greenslade JH, Aldous S, Reichlin T, Wildi 
K, Twerenbold R, Jaeger C, Hillinger P, Haaf P, Puelacher C, Kern V, Rentsch 
K, Stallone F, Rubini Gimenez M, Ballarino P, Bassetti S, Walukiewicz A, 
Troughton R, Pemberton CJ, Richards AM, Chu K, Reid CM, Than M, Mueller 
C. Accelerated diagnostic protocol using high-sensitivity cardiac troponin T in 
acute chest pain patients. International Journal of Cardiology April 1; 184:208-
15 doi: 10.1016/j.ijcard.2015.02.006.

Chowdhury EK, Ademi Z, Moss J, Wing LMH and Reid CM on behalf of the 
Second Australian National Blood Pressure Study Management Committee. 
Cost-utility of angiotensin-converting enzyme inhibitor-based treatment 
compared to thiazide diuretic-based treatment for hypertension in elderly 
Australians considering diabetes as comorbidity. Medicine 2015 Mar;94(9). 

Chang S, Davidson PM, Newton PJ, Macdonald P, Carrington MJ, Marwick 
TH, Horowitz JD, Krum H, Reid CM, Chan YK, Scuffham PA, Sibbritt D, 
Stewart S. Composite outcome measures in a pragmatic clinical trial of chronic 
heart failure management: a comparative assessment.   International Journal 
of Cardiology 2015 April 15; 185; 62-68.  

Ruwanpathirana T, Owen A, Reid CM.  Review on cardiovascular risk 
prediction. Cardiovascular Therapeutics 2015 April 33(2):62-70

McQuilten ZK, Andrianopoulos N, van de Watering L, Aubron C, Phillips L, 
Bellomo R, Pilcher D, Cameron P, Reid CM, Cole-Sinclair MF, Newcomb 
A, Smith J, McNeil JJ, Wood EM. Introduction of universal prestorage 
leukodepletion of blood components, and outcomes in transfused cardiac 
surgery patients. J Thorac Cardiovasc Surg 2015 Jul;150(1):216-22

Chowdhury EK, Langham RG, Ademi Z, Owen A, Krum H, Wing LM, Nelson 
MR, Reid CM; Second Australian National Blood Pressure Study Management 
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