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Abstract
Rates of cancer survival have increased in recent decades as a result of earlier diagnosis and improved 
therapies, but a longer lifespan does not necessarily equate to a healthier life. Chronic illness as a 
consequence of cancer and its treatment is reported in a significant proportion of people living with  
and beyond the disease. An increased risk of cardiovascular diseases, such as myocardial infarction, 
stroke and heart failure, is one of the side effects of some cancer therapies. 

Nurses in oncology and primary care can minimise cardiovascular risks by improving people’s 
awareness of symptoms, conducting health assessments and making appropriate referrals. Secondary 
prevention through lifestyle advice, smoking cessation and obesity reduction is also essential. This should 
be in combination with more detailed cardiac assessment for those in high-risk groups at all stages of the 
patient pathway.

Appropriate risk management and early detection of heart problems can prevent long-term illness  
and reduce multimorbidity for people living with and beyond cancer.
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CANCER SURVIVAL rates have increased 
in recent decades with more than 2.5 million 
people living with or beyond a diagnosis in 
the UK (Macmillan Cancer Support 2016). 
More than 50% of all cancer patients will 
survive for ten years or more (Coleman et al 
2011), rising to more than 80% of those 
diagnosed with testicular cancer, malignant 
melanoma, prostate cancer, breast cancer, 
Hodgkin lymphoma, and haematological 
cancers in children and young adults  
(Cancer Research UK 2016). Therefore, as 
cases of cancer continue to rise and cancer 
deaths fall, the number of people living 
with and beyond the disease will grow 
(Quaresma et al 2015). Increased survivorship 
has led to a higher incidence of late effects 
of treatment especially with multimodal 
therapies (Elliott et al 2011). Analysis of 
registry data shows that 1.8 million people 
living with cancer have at least one other 
long-term condition such as hypertension, 
cardiovascular or chronic kidney disease 
(Maddams et al 2012), which can make  
them more susceptible to cardiotoxicity. 
These risks are of particular concern to those 
who are older and already have existing 
cardiovascular risk factors (Kalsi et al 
2014), or who had received cancer treatment 

when they were children or young adults 
(Lipshultz et al 2013). 

The extent of cardiac problems in those 
living with and beyond cancer is difficult to 
determine. This is because of the way disease 
and mortality are registered in the UK and the 
fact that death or referral for heart problems 
can come many years after a cancer diagnosis. 
Although severe cardiotoxicity is relatively 
rare, as reported in clinical trials, analysis 
from large observational studies shows an 
increased risk of cardiovascular mortality in 
many patient groups; for some this is 10% 
to 30% greater than in age-matched controls 
(Curigliano et al 2010, Bourke et al 2012, 
Lenihan et al 2013, Suter and Ewer 2013, 
Kalsi et al 2014, Taylor and Kirby 2015).  
The reporting of cardiotoxicity varies  
across studies, partly because those who  
enter clinical trials are fitter and the short 
follow-up of many clinical trials compared 
with cumulative risk of observational studies 
reflects the wider risks of comorbidity 
(Cardinale et al 2016) (Table 1). Therefore, the 
prevalence of cardiotoxicity in a general cancer 
population is still relatively undefined. 

Furthermore, there are a growing number of 
people who have cardiovascular risk factors 
before they are diagnosed with cancer. For 
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example, 67% of men and 57% of women in 
the UK are overweight (Health and Social Care 
Information Centre 2015) and these numbers 
will continue to rise. As a consequence more 
people are likely to have comorbidities when 
diagnosed with cancer, and heart health will be 
a continuing and growing problem for cancer 
practitioners (Koene et al 2016). 

Nurses can help to improve cardiovascular 
outcomes for cancer patients and people 
living with and beyond disease. This article 
identifies cancer treatments that have 
cardiac consequences as well as assessment 
and risk management strategies that can 
be used in clinical practice in oncology and 
in primary care settings. There is a need to 
develop interdisciplinary expertise so the best 
therapeutic opportunities can be provided for 
people with cancer.

Background
Some cancer treatments can have 
cardiovascular consequences by either directly 
affecting heart physiology or indirectly 
through increasing cardiovascular risk factors 
(Box 1). Direct effects of cytotoxic drugs 
or radiotherapy include acute coronary 
syndromes, hypertension, arrhythmias, 
symptomatic left ventricular dysfunction and 
subsequent heart failure (Lenihan et al 2013, 
Hamo and Bloom 2015). Indirect effects 
are caused by drugs that block or influence 
the metabolic pathways and can speed up 
atheroma formation or thromboembolism. 
With the combination of cancer treatments, the 
effects on the heart can be direct and indirect 
and have a physical effect resulting in long-
term heart health consequences (Box 1). 

Direct damage
Direct damage by chemotherapy drugs 
is associated most commonly with 
anthracyclines that cause oxidative distress 
through damage to the mitochondria and 
cardiomyocytes (Cardinale et al 2010). 
These drugs are often used to treat people 
with leukaemia, lymphoma, breast, uterine, 
lung, ovarian and childhood cancers. The 
cardiotoxic effects are dose dependent and 
irreversible. Exposure to doses greater 
than 250mg/m2 or 300mg/m2 can result 
in dilated cardiomyopathy that may not be 
detected for many years, or even decades, 
after treatment (Khawaja et al 2014). 
Many newer novel drugs may interfere with 
intracellular mechanisms that are needed to 
maintain normal heart cells. For example, 
trastuzumab, which belongs to the class of 
monoclonal antibodies that target human 

epidermal growth factor receptor-2 and can 
lead to subclinical cardiac health problems 
(Lenihan et al 2013, Moslehi 2016) (Table 2). 
Cancer therapies such as radiotherapy may 
also cause direct functional vascular changes 
and inflammation such as pericarditis, but 
these only occur when radiation therapy is 
near to the heart (Yeboa and Evans 2016).

Indirect damage
Indirect damage can occur through the 
increase in cardiovascular risk factors 
such as damage to endothelial function, 
increasing atherosclerosis and increasing the 
risk of thromboembolism. Anti-hormonal 
therapies such as those used for breast and 
prostate cancer can have metabolic effects on 
testosterone or oestrogens causing an early 
menopause that can accelerate atheroma 
formation and result in ischaemic heart 
disease (Romo et al 2015, Zagar et al 2016). 
Hormone-modifying therapy can induce 
dyslipidaemia, high plasma glucose, elevated 

BOX 1. Direct and indirect effects of 
cancer therapies on the heart

Direct effects
 » Valvular heart disease
 » Pericardial infusion and constriction
 » Conduction system disease
 » Loss of myocardium
 » Myocardial dysfunction

Indirect effects
 » Arterial hypertension
 » Impaired endothelial function
 » Atherosclerosis
 » Arterial thrombosis

TABLE 1. Risk of cardiotoxicity in people living with and beyond cancer 
from observational studies (expressed as a hazards ratio compared with 
those not receiving cancer therapy)

Cancer diagnosis and treatment Cardiotoxicity Adjusted hazards ratio

Breast cancer
(Khan et al 2011)

Heart failure 
Coronary heart disease

1.95
1.27

Prostate cancer
(Keating et al 2010)

Myocardial infarction
Coronary heart disease
Sudden cardiac death
Stroke

1.28
1.19
1.35
1.22

Lymphoma
(Armenian et al 2016)

Vascular heart disease 2.3

Survivors of cancer when a child 
or young adult
(Mulrooney et al 2009) 

Congestive heart failure
Myocardial infarction
Pericardial disease
Valvular abnormalities

5.9
5
6.3
4.8
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insulin levels, elevated total and low-density 
lipoprotein cholesterol, elevated triglycerides 
and decreased liver function. These are many 
of the components of metabolic syndrome, 
which increases long-term cardiovascular risk 
(Redig and Munshi 2010, Bourke et al 2012). 
Androgen deprivation therapy also decreases 
lean body mass, increases fat mass and increases 
arterial stiffness (Edelman et al 2014). These 
effects can be seen quickly and occur within 
three months of the initiation of therapy. 

Some cardiac effects are reversible and others 
are cumulative and dose dependent, although 
this distinction oversimplifies the subclinical 
changes. By the time people who have had 
cancer are symptomatic, cardiac damage can 
be irreversible (Monsuez et al 2010). 

Part of the acute oncology team’s role is 
to assess previous cardiovascular health, as 
well as mitigate potential risks when making 
treatment choices (Albini et al 2010, Kirby 
2016). However, ongoing management and 
support for people living with and beyond 
cancer falls between many practitioners. 
In a recent UK survey of oncology and 
community nurses, only 16% of nurses and 
allied health professionals felt confident to 
assess cardiovascular problems related to 
cancer therapy (Faithfull et al 2016). GPs 
also have a lack of knowledge in this area. 
Only 21% of GPs considered a history of 
cancer when assessing cardiovascular illness, 
with variability in their awareness of the 
heart-related consequences of different cancer 
therapies; 40% were aware of the effect of 
radiotherapy, 53% of hormone therapy and 
50% of chemotherapy (Walter et al 2015). 
Nurses and GPs in both studies wanted to 
learn more about how they could improve 
outcomes for people living with and beyond a 
cancer diagnosis and treatment. 

Addressing this knowledge gap for people 
with cancer and clinicians has been one of the 

goals of the Macmillan Cancer Support heart 
health expert panel, who have published a quick 
guide for clinicians (Macmillan Cancer Support 
2015a) and a self-help guide for people living 
with and beyond cancer (Macmillan Cancer 
Support and British Heart Foundation 2014, 
Macmillan Cancer Support 2015b). 

The recovery package offers a framework 
of care and support for people after 
treatment for cancer and is part of the cancer 
strategy to improve outcomes (Independent 
Cancer Taskforce 2015). This package 
identifies the requirement for holistic needs 
assessment and care planning, treatment 
summary, health and well-being events, and 
cancer care review. After treatment people 
living with and beyond cancer should receive 
a follow-up appointment with their GP to 
help them with rehabilitation, support and 
self-management. This cancer review is an 
opportunity to identify potential side effects, 
address existing symptoms and promote 
health and lifestyle advice. GPs can only 
provide this advice if treatment summaries 
identify potential heart health issues. One 
of the barriers to awareness is a belief that 
unnecessarily worrying people with cancer 
about long-term effects of therapy may cause 
distress. Evidence suggests that this is not 
the case (Cox and Faithfull 2013) and is 
reflected in studies that report satisfaction 
with information provision in people 
living with and beyond cancer. People with 
Hodgkin lymphoma who were assessed for 
cardiovascular risks and participated in 
a recall screening and counselling service 
found that the additional information 
improved satisfaction scores (Daniëls et  
al 2014). The benefits of screening were 
seen by people with cancer to outweigh the 
burden of assessment. 

In a further study exploring information 
satisfaction over time, satisfaction with 

TABLE 2. Cancer therapies that cause cardiotoxicity

Class of cancer drugs or therapy Examples

Anthracyclines Doxorubicin, epirubicin, idarubicin, mitoxantrone 

Alkylating agents Cyclophosphamide

Targeted therapies: monoclonal antibodies Trastuzumab, bevacizumab

Small molecule tyrosine kinase inhibitors Imatinib, sorafenib, sunitinib, mesylate

Hormonal therapies Anti-oestrogens: tamoxifen, anastrozole and letrozole 
Anti-androgens: goserelin and buserelin 
Surgical orchidectomy

Radiotherapy involving the heart Left breast or mediastinal radiotherapy fields
(Adapted from Zamorano et al 2016)

Write for us
journals.rcni.com/r/
cnp-author-guidelines
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information provision was again better at 
baseline than at follow-up and satisfaction 
was associated with better emotional and 
cognitive functioning in those living with and 
beyond cancer (Husson et al 2014). Improving 
awareness through information and tailoring 
information to specific needs helps people with 
cancer understand their illness better and also 
brings health benefits (Husson et al 2013).

Assessment 
Assessment and risk stratification are 
critical to knowing who might need what 
information and supportive care. One of the 
challenges is accurately stratifying people 
according to their cardiac risk; there is no 
reliable surrogate marker to predict long-term 
cardiovascular outcomes in people living with 
and beyond cancer and the longer term risks 
of novel therapies and multimodal treatments 
are as yet unknown. Echocardiography is a 
key investigation when assessing heart health, 
especially in people with cancer, as it can 
be used as a baseline assessment of cardiac 
function and to diagnose any unrecognised 
cardiac problems (Lenihan et al 2013, Suter 
and Ewer 2013). Ideally, people at highest 
risk (Macmillan Cancer Support 2015a) 
should have a baseline echocardiogram and 
reassessments six months after the end of 
treatment if they are not symptomatic, and 
subsequently every five years as part of planned 
surveillance. Not all centres have access to 
echocardiography, however. The alternative 
electrocardiogram, combined with cardiac 
biomarkers B-type natriuretic peptide and 
troponin, can be good indicators of cardiac 
abnormality and should trigger referral for 
further tests if abnormal (Kirby 2016). 

Nurses can assess people with cancer during 
and after treatment through observations, 
including measuring blood pressure, pulse for 
arrhythmias, body mass index, waist to hip 
ratio, in addition to using validated cardiac 
risk calculators such as QRISK®2 or JBS3 
in conjunction with the National Institute 
for Health and Care Excellence (2014) 
guideline on cardiovascular disease. These 
online tools give a ten-year risk assessment 
and, although not specifically designed for 
people with cancer, they can raise awareness 
of how healthy lifestyle choices can reduce 
overall cardiovascular risk. Individualised 
risk assessments taking into account genetic 
predispositions, co-morbidities, cholesterol-
lowering and smoking cessation behaviours, 
and physical activity are essential for the 
prevention and management of cardiac 
problems. Enquiring about erectile dysfunction 

in men before cancer treatment can be a 
marker of existing endothelial dysfunction and 
vascular risk and prompt further assessment.

Nurses can ask about potential cardiac 
symptoms such as fatigue and shortness of 
breath on exertion, exercise intolerance and 
functional changes since treatment, such as 
difficulty climbing stairs, which can be an early 
indicator of cardiovascular disease.

Prevention and management
Raising awareness is critical in prevention. A 
cancer diagnosis can be a ‘teachable moment’ 
where people reflect on their lives and are 
more likely to adopt a healthier lifestyle. 
Providing information and support for people 
considering treatment options, especially 
those at higher risk of cardiovascular disease 
as defined by Macmillan Cancer Support 
(2015a), could prevent future occurrence 
of chronic illness. Such information could 
include weight loss, hypertension management 
or smoking cessation. For some people their 
risk of cardiac disease will outweigh their risk 
of cancer recurrence. 

Prevention of future cardiovascular 
consequences through optimal treatment 
and management is a focus of research and 
development. Despite therapeutic advances 
and improved survivorship, people living 
with and beyond cancer will continue to 
have cardiovascular disease as a consequence 
of changing therapies and pre-existing 
co-morbidities. Prevention is also about 
promoting healthy lifestyle choices to 
reduce indirect risks. The World Health 
Organization (Stewart and Wild 2014) 
estimates that approximately 30% of cancer 
deaths could be prevented by modifying 
or avoiding risk factors such as smoking, 
obesity and unhealthy diets low in fruit and 

FIND OUT MORE
 » Macmillan Cancer 

Support and British 
Heart Foundation 
(2014) Heart Health 
and Cancer Treatment. 
http://be.macmillan.
org.uk/Downloads/
CancerInformation/
LivingWithAndAfter 
Cancer/MAC14637 
Hearthealthand 
cancertreatment 
E1lowrespdfnewcover 
SH20160217.pdf

 » Macmillan Cancer 
Support (2015) 
Managing Heart 
Health During 
and After Cancer 
Treatment: A Quick 
Guide for Primary Care 
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org.uk/documents/
aboutus/health_
professionals/
consequence 
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 » Macmillan Cancer 
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Figure 1. Identification of heart health risk factors and methods to reduce risk

Genetics

Family history of 
cardiovascular disease before 
the age of 50 years

Existing co-morbidity

Type 2 diabetes

Rheumatoid arthritis

Existing cardiovascular disease

Communicate what the likely 
treatment effects are and 
how this may interact with 
comorbidities

Review comorbidities when 
having therapy for recurrence

Reduce existing risks by 
promoting healthy lifestyle

Promote smoking cessation

Advise to keep physically active

Advise a Mediterranean style 
diet rich in fruit, vegetables, oily 
fish and wholegrain cereals, 
low in dairy fats and red meat

Recommend NHS alcohol advice

Maintain a healthy weight
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vegetables and low levels of physical activity. 
Addressing these modifiable factors (Figure 1) 
(Kirby 2016) is critical to reduce the overlap 
between comorbidities and treatment-related 
cardiovascular toxicity (Koene et al 2016). 
There is evidence that these interventions can 
also reduce cancer recurrence as well as the 
severity of recurrence (Kenfield et al 2011). 
Advice for people living with and beyond 
cancer and who have a cardiovascular risk is: 
to eat a healthy Mediterranean-style diet, that 
is one rich in fruit and vegetables, oily fish and 
wholegrains and low in fat, dairy foods and 
red meats; maintain a healthy weight; keep 
physically active; stop smoking; and avoid too 
much alcohol and binge drinking.

Clinical implications
Effective communication with primary and 
secondary care colleagues is necessary to 
identify previous comorbidities that might 
affect treatment choices but also to monitor 
long-term cardiovascular health in people with 
cancer. Providing information on potential 
cardiovascular risks and alerting primary 
care teams to the need for heart health 
intervention is essential. Referral to secondary 
care cardiology services should occur with 
people with cancer who have abnormal 
cardiac function or cardiovascular symptoms 
during surveillance (Table 3). Management 
interventions follow the standard heart failure 
guidelines but more research is needed on 
cardioprotection and the development of 
best care approaches for managing people 
living with and beyond cancer who have 
cardiotoxicities. Nurses have an essential 
role in prevention, early recognition and 
management of cardiac symptoms. 

Conclusion
Nurses play a major role in holistic assessment 
and symptom management for people living 
with and beyond cancer, either in the oncology 
or primary care setting. Recognising the 
growing cardiac burden for people with 
cancer during and after treatment is a shared 
responsibility. Some older people may already 
have comorbidities before their cancer 
treatment starts so it is important that they are 
well informed, prevention and risk reduction 
is in place, and that if cardiac problems occur 
that they are diagnosed early. We also need 
to understand how emerging therapies affect 
individuals in causing cardiotoxicity so that 
the clinical team can be vigilant. The end 
of treatment review is a good opportunity 
to discuss potential long-term cardiac risks, 
provide lifestyle advice and information. 
Comprehensive assessment and early 
recognition are part of the recovery pathway 
but patient-reported outcomes alone may not 
detect rising blood pressure or that fatigue and 
breathlessness may be a result of heart failure. 
Working in collaboration with primary care 
teams is therefore essential.

Implications for practice
 » Direct and indirect cardiac consequences 

of treatment are an increasingly significant 
problem for people living with and beyond 
cancer.

 » Guidance developed by Macmillan Cancer 
Support on managing heart health during 
and after cancer treatment, as well as top 
tips, is available to inform practice.

 » Healthcare professionals in oncology and 
general practice settings need to be aware 
of and actively develop risk management 
strategies and appropriate interventions to 
detect and prevent cardiac consequences.

 » People with cancer need to be aware of 
their personal cardiovascular risk and how 
their lifestyle choices, together with medical 
surveillance where appropriate for those at 
highest risk, can mitigate this risk.

TABLE 3. Criteria for referral to secondary care cardiology services

Stage of cancer pathway

Diagnosis and treatment People with abnormal cardiac function who will 
receive cardiotoxic cancer therapy.

Recovery phase Any new cardiovascular abnormality in 
symptomatic people with cancer who have 
established cardiovascular disease.

Surveillance Women who were treated with cardiotoxic 
chemotherapy or radiotherapy and are planning a 
pregnancy.

People living with and beyond cancer treatment 
who were treated with cardiotoxic therapy and who 
wish to participate in intensive exercise. 

Online archive
For related 
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com and search using 
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