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Abstract

Over the past three decades breast cancer survival rates have increased in Ireland.
This is due to advances in cancer diagnostics and therapeutics. Cure is now
anticipated for most newly diagnosed patients. Cancer survivorship however is
associated with an increased risk of additional cancers and the development of
other non-communicable diseases such as cardiovascular disease. At present,
secondary risk reduction strategies are an integral part of cardiovascular disease
management. Given the improvements in breast cancer survival, similar strategies
should be implemented as part of routine early-stage breast cancer care treatment
plan. Herein, we present compelling evidence to support the integration of
secondary risk reduction strategies for patients as a standard of care.

Introduction

The World Health Organisation (WHO) has identified cancer as the first or second
leading cause of premature death in 134 out of 183 countries worldwide with breast
cancer being the number one diagnosis in females.! In developed countries an
increase in breast cancer survivorship is causing a shift to that of a chronic condition
with an estimated 2 million breast cancer survivors in the UK alone by 2040.2
Current age standardised breast cancer survival rates in Ireland are 82.9% at five
years and 75.1% at ten years, both of which have increased in the past two
decades.?



Along with an increase in survivorship, comes the risk of primary or secondary
cancer recurrence and the development of other non-communicable diseases such
as cardiovascular disease and dementia. Multiple risk factors including; genetics,
environment, lifestyle and age are known to contribute to the development of
cancer. % In particular, modifiable lifestyle factors such as; increased body fat, low
physical activity, poor diet quality, smoking and alcohol intake, have been identified
as increasing risk in many cancer diagnosis as well as contributing to poorer
outcomes such as increased mortality.>® The Irish National Cancer Strategy Program
2017-2026, estimates that between 30% to 40% of cancer incidence in Ireland is
attributable to modifiable lifestyle and environmental factors alone. The report lists
a number of dietary and lifestyle factors including weight reduction and increasing
physical activity as targets for primary and secondary disease prevention in Ireland.®
Secondary risk reduction strategies are a well-established part of management in
other chronic conditions such as cardiovascular disease.” Considering the
modifiability of these risk factors there should be greater emphasis placed on
lifestyle interventions for cancer survivors with the aim to integrate these services
into the Irish breast cancer care treatment pathways.

Obesity

Obesity in breast cancer is linked to an increase severity and risk of treatment
related side effects, reduced quality of life and increased mortality.®° A recent
meta-analysis concluded that obese breast cancer survivors are at a 33% increased
risk of mortality and 41% increased risk of death from all-causes. 1° Postulated
mechanisms include changes in serological markers associated with obesity such as
increased levels of insulin, leptin, inflammatory markers, and post-menopausal
oestrogen being associated with poorer outcomes.!! Studies have shown that
lifestyle-based interventions in breast cancer survivors can lead to weight loss with
the efficacy of these interventions greater among patients who were aware of the

high risk associated with disease occurrence. %13



Physical activity

A substantial amount of research suggests that physical activity is protective against
several cancers. Reduction in circulating hormone levels, increased steroid
hormone metabolism and reduction in inflammation and insulin resistance are
proposed to underpin this finding. ** Physical activity may also reduce cancer risk
through reduction in body fat stores. An Irish study conducted by Hickey et al.,
identified that between 2011-2015 over 1,500 cancer cases and 500 deaths were
attributable to inadequate physical activity. They also found that women were

disproportionately affected. 1°

Inadequate physical activity is a significant
modifiable risk factor; it is important that breast cancer survivors are made aware
of this risk, and they should also be supported in achieving higher levels of physical
activity. Furthermore, another recent Irish publication proposed compelling
evidence to support the need for an exercise promotion amongst cancer survivors.
18 Given the impact physical activity has upon breast cancer outcomes a specific

secondary risk reduction campaign and service would be advantageous.

Dietary factors

Research suggests that a poor quality diet; low in fruit and vegetables and high in
saturated fat and sugar are associated with increased cancer risk. > Consistent with
healthy eating dietary guidelines — a diet high in wholegrains, fruit and vegetables
and low in processed foods, saturated fats and refined sugar has been suggested to
improve prognosis in early breast cancer survivors. 7 A recent study identified that
dietary quality was poorer among cancer survivors. 2 A systematic review assessing
dietary patterns, mortality and recurrence in cancer survivors concluded that
reduction of dietary fat after breast cancer diagnosis was associated with increased
relapse free time. Furthermore, the study identified that a high-quality diet may be
beneficial for reducing non breast cancer related mortality. *° This benefit was
confirmed in a recent intervention trial where breast cancer survivors, provided
with advice for a low-fat diet post diagnosis, had significantly reduced mortality
from all-causes. 2° The impact of many different dietary components upon immune
and metabolic pathways have been implicated as potential mechanisms of
decreased disease risk.



Dietary polyphenols, found in seeds, fruits and vegetables, are postulated to alter
epigenetic activation of oncogenes and tumour suppressor genes. %! Furthermore,
a high fibre diet causes an upregulation of butyrate production by the gut
microbiome, an increase in butyrate increases favourable epigenetic and
immunomodulatory effects. 22 Although much more investigation on specific dietary
components is required, there is compelling evidence to support the need for
accessible and easily implementable healthy eating advice for breast cancer
survivors. This should be provided from qualified healthcare practitioners and
supported through reliable evidence-based resources.

Smoking and alcohol intake

Alcohol intake is a modest but well documented risk factor for the development of
primary breast cancer. Increased lifetime alcohol consumption and heavy episodic
drinking amongst moderate lifetime drinkers has been associated with increased
risk of breast cancer. 22 The mechanistic role of alcohol in carcinogenesis is complex,
involving acetaldehyde and folate metabolism, oxidative stress, and of particular
significance in breast cancer, the circulating levels of oestrogen and androgens. %

Smoking has been a long-known risk factor for cancer development. A meta-analysis
involving over 400,000 breast cancer survivors concluded that there was a 28%
increase in breast cancer-associated mortality in current smokers compared to
those who had never smoked. Of particular interest was that mortality in former
smokers was the same as those who had never smoked. This finding suggests that
breast cancer survivors, who stop smoking, can decrease their risk of dying from
breast cancer significantly. * Furthermore, continued smoking and alcohol
consumption in combination post diagnosis increases the risk of secondary
recurrence. 2® The evidence outlined above identifies that the time of diagnosis of
breast cancer is a pivotal moment for lifestyle modification advice and this should
be a core focus of secondary risk reduction guidance and clinical practice.



Concluding remarks

Increased body fat, low physical activity, poor quality diet, alcohol and smoking are
modifiable risk factors for primary and secondary cancer development. Increasing
awareness amongst breast cancer survivors and encouraging engagement to
achieve beneficial lifestyle changes is of paramount importance. Furthermore,
sufficient awareness and engagement of healthcare professionals in risk reduction
strategies is imperative. Modification of lifestyle behaviours in cancer care would
be best targeted alongside the Irish National Cancer Strategy program and other
national strategies on health and wellbeing. Effective implementation of similar
health promotion programs such as Healthy Ireland, the National Physical Activity
Plan and The National Obesity Plan would be important. Targeted strategies like
that of the Irish Heart Foundation Cardiac Rehabilitation program could be utilised
as a blueprint for this urgent public health issue. Research is required to inform local
and national guidance on the secondary risk reduction services required and to
enable stakeholders to tailor health promotion programs to the needs of this
cohort. Information on the current understanding of these modifiable risk factors
and acceptability of risk reduction services amongst breast cancer survivors and
oncology clinicians would be essential. This research is currently underway at Cork
University Hospital.

In summary, the focus in breast cancer care is often on pharmacological prescribing
however the weight of evidence supports the importance of lifestyle interventions
in parallel for this cohort. As a first step, patients should receive tailored counselling
on the importance of improving diet, weight and alcohol reduction, smoking
cessation, and increasing physical activity as part of their breast cancer treatment
plan. These measures would impact their cancer related morbidity and mortality
and favourably improve their risk of cardiovascular disease and dementia risk, the
other two leading causes of death in our society.
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