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Improving the outcomes of 
chemotherapy treatment for cancer 
by reducing damage to normal cells

To the Trustees of the Philip Bushell 
Foundation, thank you for your visionary 
support of research to investigate diet 
as a mechanism for protecting healthy 
cells in cancer patients while they receive 
chemotherapy treatment. 

Through this innovative project we aim to 
identify an optimal diet for the prevention 
of chemotherapy-induced tissue and organ 
damage. We believe this work will provide 
crucial insights into the effectiveness of 
dietary interventions on the build-up of 
molecular and cellular damage that occur 
during chemotherapy treatment and can 
significantly reduce a patients’ quality of life.

We are delighted to provide the first annual 
report for this three-year project which covers 
the period from 31 July 2021 to 31 July 2022. 
It includes an introduction to the research 
project and team, significant achievements 
and milestones during the reporting period 
and plans for the year ahead.

“Your support is a catalyst for 
positive change. It is helping 
to pioneer research that 
improves the wellbeing of 
humankind by addressing the 
world’s greatest challenges 
and building a better future. 
Thank you.”

Mark Scott AO 
Vice-Chancellor and President
The University of Sydney

Harnessing diet to protect healthy 
cells during cancer treatment

Chemotherapy drugs remain one of the best 
ways to kill cancer cells by targeting and 
disabling rapidly dividing cells in patients. 
However, it is a double-edged sword and can 
cause short and long-term side effects that 
may significantly reduce a patients’ quality of 
life. 

As all cells in the body grow by splitting or 
dividing, chemotherapy damages both cancer 
cells and normal ‘healthy’ cells. This means 
many patients will experience side effects 
that can range from fatigue and nausea to 
permanent damage to vital and reproductive 
organs.

Researchers at the Charles Perkins Centre 
at the University of Sydney are committed 
to finding a way to minimise the effects of 
chemotherapy-induced damage by protecting 
healthy cells using a cell-based phenomenon 
known as the Differential Stress Response 
(DSR). 

The DSR activates protective cellular pathways 
– or a stress resistance mode - in normal cells 
but does not act on cancer cells. Importantly, 
it can be triggered by dietary interventions 
such as fasting. This means scientists can 
use diet to investigate DSR and its capacity 
to protect healthy cells while allowing 
chemotherapy drugs to target cancer cells 
specifically, reducing the toxic side effects of 
treatment. 



3

Improving the outcomes of chemotherapy treatment for cancer by reducing damage to normal cells - 2022 Report

Research project
The research team’s working hypothesis is that 
a combination of a ketogenic diet with 24-hour 
fasting prior to commencing chemotherapy 
will maximise the DSR in patients receiving 
required drugs. 

The project consists of two stages:

 − A twelve month randomised control trial 
with study participants diagnosed with 
Acute Myeloid Leukemia (AML). Participants 
will be drawn from Nepean, Westmead, 
Orange and Blacktown hospitals and 
must be receiving induction (initial) and 
consolidation (ongoing) chemotherapy 
treatment to sustain remission. Individuals 
will be randomly assigned to either the 
combined therapy of isocaloric ketogenic 
diet (KD) – a diet low in carbohydrate 
and high in fat - and 24-hour fasting, 
or a standard diet. The team will have 
access to participants’ blood and bone 
marrow samples to assess the effects 
of dietary changes on the toxicity of 
chemotherapy towards healthy cells.

 − Once the trial is complete, the team will 
use the findings to develop a dietary 
protype that reduces chemotherapy-
induced tissue and organ damage. 

The overarching aim is to design an effective 
chemotherapy-projective diet that can be 
used to treat a range of cancers such as 
leukemia, lung, breast, prostate and bowel. 
The diet will then be tested on outpatients 
with other forms of cancer to determine which 
different diet regimes provide the greatest 
projective benefit for different cancers.

Impact of COVID-19
Progress has been slower than expected due 
to the continuation of the global pandemic 
and the unexpected COVID-related lockdown 
in Sydney during the second half of 2021. This 
delayed the appointment of a postdoctoral-
researcher and pushed out the start of the 
clinical trial which are both expanded on later 
in the report. 

Achievements 2021-22

In positive news, a range of important 
milestones have already been achieved:

 − Project team appointed
 − Research team and postdoctoral 

researcher recruited
 − Tissue collection protocols 

designed, tested and optimised
 − Lab experiments optimised
 − Intervention diet established
 − Clinical trial commenced in June 2022.

Principal Investigator: Professor Luigi Fontana, an internationally recognised physician scientist 
and one of the world’s leaders in the field of nutrition and healthy longevity in humans.
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Project team
The project team has been appointed and 
includes highly-skilled scientists and clinicians 
from the University and two hospitals in 
Sydney:

 − Principal Investigator: Professor 
Luigi Fontana, Medical Doctor 
& Clinical Researcher

 − Coordinating Principal Investigator: 
Associate Professor Stephen Fuller, 
Haematologist & Clinical Researcher

 − Research Team: Dr Maria Lastra Cagigas 
(Research Fellow and Project Coordinator), 
Gayathiri Rajakumar (PhD Candidate), 
Kristy Skarratt (Research Assistant)

 − Haematology Clinical Team: Dr 
Amanda Johnston, Dr Anita Shetty

 − Cardiology Clinical and Research 
Team: Professor Kazuaki Negishi, Dr 
Faraz Pathan, Christopher Yu

 − Dietetics Team: Rebecca 
Harrington, Caitlin Baines

 − Collaborators: Dr Alireza Ardjmand 
(Flow Cytometry), Dr John Giannoutsos 
(Pathology), Dr Jonathan Cheng and Dr 
Georgina Knight (Haematology Registrars), 
Leanne Singh (Nurse Manager), Dr 
Andrius Masedunskas (Cell Biology)

 − Medicine and Medical Sciences Students: 
Rachael Hayward, Angela Pan, Ava Shepherd.

Postdoctoral researcher
The Philip Bushell Foundation’s support of this 
project enabled the appointment of a scientist 
to undertake the analysis of the data collected 
throughout the clinical trial. After an extensive 
recruitment process, Dr Maria Lastra Cagigas 
commenced in the role in January and brings 
exceptional cancer research expertise to the 
project. 

Dr Lastra Cagigas received training as a 
biotechnologist at the University of Leon, 
Spain before moving to Australia to pursue 
a PhD in cancer cell biology and microscopy 
at UNSW. Her PhD research focused on 
identifying molecular targets to develop novel 
experimental drugs for cancer treatment 
during which she mastered specialised 
molecular biology and electron microscopy 
techniques.

In 2021, Dr Lastra Cagigas was awarded 
a Schmidt Science Fellowship, a highly 
competitive postdoctoral placement in the 
United States that supports outstanding early 
career researchers to solve the world’s most 
pressing problems. 

Patient tissue collection
Tissue collection protocols specific to this 
project have been designed, tested and 
optimised in the hospital and laboratory 
at Nepean Clinical School. This includes 
collection protocols for blood, serum, plasma, 
bone marrow, skin, fat, buccal mucosa, urine 
and stool.

Dr Maria Lastra Cagigas, PhD
Schmidt Science Fellow, Schmidt Futures
Research Fellow, Healthy Aging Program
Clinical Coordinator, Nepean Cancer Care Centre

“We strongly believe that our 
research is on track to have the 
potential to change clinical 
practise and improve cancer 
patient outcomes, and such a 
meaningful impact would not be 
possible without your support.”
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Experiments 
Laboratory experiments have been optimised 
for:

 − Flow Cytometry of patient-derived immune 
cells from peripheral blood and bone 
marrow to analyse Acute Myeloid Leukaemia 
(AML) progression, and cellular damage to 
healthy cells caused by chemotherapy.

 − Deconvolution Fluorescence 
Microscopy of patient-derived 
immune cells from peripheral blood 
and buccal mucosa cells to evaluate 
chemotherapy-induced DNA damage.

 − Cell culture of healthy patient-derived 
immune cells for in vitro treatment with 
chemotherapy to induce cellular damage 
in the form of cellular senescence.

Intervention diet
The intervention diet central to this project 
has been established at both Nepean and 
Westmead hospitals and optimised for taste 
and compliance in collaboration with the 
hospital kitchen managers. Three commercial 
partners have been engaged by the research 
team and have subsequently donated 
nutritional products for the patients.

Research project - annual progress update

The partners include: 

 − A Life Plus
 − Slendier 
 − Nutricia.

Trial recruitment
The recruitment of patients for the clinical 
trial opened in June 2022 after a one-and-
a-half year delay caused by the COVID-19 
pandemic. This was due to a moratorium on 
recruiting clinical trial patients in 2021 which 
affected Nepean and Westmead hospitals until 
September and December respectively. Since 
recruitment commenced, two participants 
have been pre-screened.

Above right: An example meal for the intervention diet.

Above: The research team at Nepean Hospital tasting and optimising the intervention diet in the 
hospital kitchen.
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Research project - annual progress update

Preliminary findings

During the early stages of the project the team  
produced several preliminary findings which 
are outlined below.

The chemotherapy doxorubicin induces 
severe DNA damage to healthy cells
An important milestone in the trial included 
inducing and measuring DNA damage in vitro by 
administering doxorubicin to healthy immune 
cells derived from the blood of healthy 
participants. Analysis by Flow Cytometry and 
Deconvolution Fluorescence Microscopy, 
highlighted in the image below, illustrates 
the cellular response of leukocytes, including 
B-cells and T-cells to chemotherapy, activating 
two essential DNA damage repair factors. This 
serves as a positive control for patients treated 
with chemotherapy.

Diagram: Analysis by Flow Cytometry and Deconvolution Fluorescence Microscopy.

Healthy cells (T-cells CD3+) and cancerous 
cells (AML blasts CD34+) from bone marrow 
of AML patients can be isolated via magnetic 
bead separation.
To evaluate the chemoprotective effect of the 
team’s intervention in healthy cells, but not 
cancer cells from cancer patients, healthy 
and cancerous cells require isolation and 
separation. Using immunolabelled magnetic 
beads and Flow Cytometry analysis, healthy 
T-cells and cancerous myeloid blasts were 
separated by sequential magnetic depletion of 
cancer cells (CD34+).
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Above: Human Perinuclear Blood Mononuclear Cells pre & post-chemotherapy Doxorubicin Treatment.

Left: Unlabelled total cells (purple). Right: Labelled cancer cells (green).

Sequential depletion of cancer cells (green) for enrichment of healthy cell population (purple).

Successful separation of cancer cells and healthy cells based on expression of CD34+ and CD3+.
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“The research team, 
hospital staff, scientific 

community and 
patients benefiting 
from this research 

would like to warmly 
thank the Philip 

Bushell Foundation for 
its invaluable support 

and contribution to 
this project.”

Dr Maria Lastra Cagigas, on behalf of the project research team
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Financial acquittal statement

The funding for the first year of the project is $171,142 
which is available for research staffing costs and 
consumables expenditure. Due to the delay in the 
recruitment of the postdoctoral researcher and 
commencement of the clinical trial, the total expenditure 
during the reporting period is less than expected. The 
unspent funds will be progressively spent as the project 
milestones are achieved.

Consumables
Expenditure 2021-22 Amount (AUD)

Magnetic Bead Separation $3,187

Lab consumables $7,689

Tissue collection reagents $7,061

Antibodies 1 $15,081

Antibodies 2 $463

Lab equipment Cell Countess $2,480

Delivery Fee $60

Lenovo Tablets $547

Microscopy Use $430

Diet-compliant spices $200

Total consumables $37,199

Staffing
Expenditure 2021-22 Amount (AUD)

Academic Level B Research Fellow $100,000

Total staffing $100,000

TOTAL EXPENDITURE $137,199
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Priorities 2022/23

During the next reporting period the project 
team’s key priorities are:

− patient recruitment with the goal to recruit
a minimum of two patients per month
at Nepean and Westmead hospitals

− intervention feasibility and
compliance testing

− evaluation of the effect of the
intervention on damage protection

− evaluation of the effect of the
intervention on cancer progression.

Words of gratitude

“The research team, hospital staff, scientific 
community and patients benefiting from this 
research would like to warmly thank the Philip 
Bushell Foundation for its invaluable support 
and contribution to this project. We strongly 
believe that our research is on track to have 
the potential to change clinical practice and 
improve cancer patient outcomes. Such a 
meaningful impact would not be possible 
without your support. 

For the past year we have worked on this 
project with incredible enthusiasm, passion, 
scientific curiosity and a great appreciation 
for our patients. With your support, we look 
forward to continuing and expanding our 
progress in years to come” - the project team. 

Thank you

Thank you once again for your inspiring 
commitment to unlocking a new dietary 
intervention that can safeguard a patient’s 
healthy cells during chemotherapy treatment. 

Through this first-of-a-kind project we hope 
to limit the unintended damage caused by 
chemotherapy drugs so patients can receive 
life-saving treatment without compromising 
further their health and wellbeing.

On behalf of the University of Sydney and the 
Charles Perkins Centre, we are extremely 
grateful for your support of this pioneering 
research which has the potential to 
revolutionise clinical oncology management 
and dramatically improve patient outcomes.

The University of Sydney’s core research facilities provide access to high-end research infrastruc-
ture and offer a range of related services to assist researchers with specialist applications.
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For more information
Peta Magee, Executive Director of Developent, 
Health and Medical Sciences 
T +61 2 8627 5639  E peta.magee@sydney.edu.au
sydney.edu.au
CRICOS 0026A


