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abstract

The management of cancer in elderly patients is a complex area that requires
specialist expertise. Historically, elderly patients have been under-represented in
clinical trials, though this situation is improving, and hence there is a lack of evidence
on which to base authoritative guidelines. A comprehensive geriatric assessment
can be useful in assessing the patient’s overall health status and life expectancy,
and hence in guiding treatment decisions. Elderly patients who are fit, or who have
medical problems that are amenable to treatment, should receive the same care as
younger patients, whereas unfit or frail patients may require interventions tailored
to geriatric patients, such as non-aggressive treatment and palliative therapy. There
is evidence that adjuvant chemotherapy is beneficial in elderly patients with breast
cancer, and that age per se should not be a contraindication to such treatment in an
otherwise healthy elderly patient. However, anthracycline-related cardiotoxicity is a
particular concern in elderly patients because this group is more susceptible to the
cardiotoxic effects of anthracyclines than younger patients, and hence heart failure
may develop at lower cumulative doses. A recent expert opinion on anthracycline
use in elderly patients, published by the International Society of Geriatric Oncology
(SIOG), recommends screening to identify patients at high risk of cardiotoxicity,
the use of agents with a low cardiotoxicity risk, such as liposomal doxorubicin
formulations, and regular monitoring of cardiac function during treatment.

© 2011 Elsevier Ltd. All rights reserved.

1. Introduction

Many solid tumours and haematological malignancies
are more common in elderly than in younger patients.
For example, approximately two-thirds of colorectal
cancer cases 1 and half of all new breast cancer cases 2

occur in patients over 65 years of age. Thus, the incidence
of these cancers is likely to grow as populations age both
in Western countries and in large developing countries
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such as India and China, creating an increasing need
to treat elderly cancer patients. However, the treatment
of this population is problematical: patients vary
considerably in their fitness levels, and also generally
have a higher cardiac risk than younger patients, thereby
increasing their susceptibility to cardiotoxicity following
treatments such as anthracyclines or trastuzumab.
Specialist expertise is therefore necessary to manage
elderly patients with cancer.

Interest in the treatment of cancer in the elderly is a
relatively recent specialism, 3 which can be dated back
to 1983 when the National Cancer Institute and the Na-
tional Institute on Aging convened a landmark meeting,
Perspectives on the Prevention and Treatment of Cancer in
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the Elderly. Subsequent milestones in the development
of the specialty included the Venice Statement on the
treatment of cancer in the elderly, 4 and the formation of
the International Society of Geriatric Oncology (SIOG) in
2000. SIOG has published guidelines for comprehensive
geriatric assessments, 5 which now form a keystone of
cancer management in elderly patients. More recently
the same organisation has developed a position paper on
the management of anthracycline-related cardiotoxicity
in elderly patients with cancer. 6 This paper reviews a
number of key issues in the treatment of cancer in elderly
patients, and summarises the SIOG recommendations for
anthracycline use in the elderly.

2. The evidence base for cancer treatment in
elderly patients

Historically, elderly patients have been under-represented
in clinical trials, despite the high incidence of cancers
in this population. For example, in 164 Southwestern
Oncology Group (SWOG) trials between 1993 and 1996,
only 22% of patients were at least 65 years old, and
only 8−13% of patients were aged 70 years or more;
this under-representation was particularly noticeable
in some conditions that disproportionately affect the
elderly, such as lymphoma. 1,7 The situation has changed
somewhat in the last decade, and more randomised
clinical trials are being conducted specifically in elderly
patients, 8 facilitating the development of evidence-
based guidelines. 3

3. Definition and assessment of elderly patients

‘Elderly’ patients are often defined as those over 65 years
of age, but in practice they are a highly heterogeneous
population: 1 patients of the same chronological age
have different levels of fitness, comorbidities and life
expectancy. This heterogeneity will affect treatment
decisions, particularly relating to toxic therapies. Hence,
a comprehensive geriatric assessment (CGA), which eval-
uates patients on several domains of ageing (cognition,
comorbidities, emotional conditions, function, geriatric
syndromes, nutrition, pharmacy and socioeconomic
conditions) can be helpful in determining the most
appropriate treatment. 9 The CGA is a well-established
tool for assessing the health status and risks of morbidity,
mortality and toxicity in elderly patients. 5 However, it
is currently unclear whether this assessment helps to
identify patients who would benefit from chemotherapy
with anthracyclines. Nevertheless, if an elderly patient is
not fully assessed, some issues may be missed that could
affect their outcomes over the next few years. Moreover,
there is evidence that interventions dictated by proper
assessment of elderly patients can have a comparable

impact on long-term outcome to adjuvant therapy in
breast cancer or the use of beta-blockers following
myocardial infarction in the general population. 10−12

3.1. Health status as a guide to treatment in the elderly

The concept of health status groups may be useful in
predicting patients’ life expectancy, and hence in making
treatment decisions. Elderly patients may be divided into
three cohorts according to their health status (fit, median
life expectancy, and frail). In patients at all ages, the
fittest have a longer life expectancy than the frailest; for
example, among patients who are 80 years old, the fittest
have a median life expectancy of 13 years for women
and 10.8 years for men, compared with 4.6 and 3.3 years,
respectively, in frail patients (Fig. 1). 13

As noted above, elderly patients have traditionally been
under-represented in clinical trials, and hence treatment
decisions must be based on a general assessment of
their health status and ‘fitness’. However, it is often
difficult to judge which category a patient will fall
into, and hence the most appropriate treatment for
that patient, although some general guidelines can
be proposed. Elderly patients who are fit, or those
who have some problems that can be ameliorated
by an intervention, should receive standard treatment
as in younger patients. Those who have a worse
health status and multiple problems that cannot be
easily improved should receive interventions tailored
to geriatric patients, such as non-aggressive treatment
and palliative treatment: adjuvant therapy may not be
appropriate for many of these patients.

4. Factors limiting chemotherapy in elderly breast
cancer patients

There are some limitations to the use of cytotoxic
chemotherapy in the elderly. A key factor is renal
function, as many of the drugs are excreted by the
kidneys and so may produce considerable toxicity in
elderly patients with renal impairment. Other issues
include liver function, drug distribution and absorption,
bone marrow reserves and neurological factors. 1 These
limitations also apply to younger patients, but are more
acute in the elderly. Furthermore, elderly patients often
have comorbidities that require medication, and so drug
interactions may further complicate chemotherapy in
this population.

Despite these limitations, there is evidence that adju-
vant chemotherapy is beneficial in some elderly patients
with breast cancer. For example, in the recent CALGB
49907 trial, standard therapy with either doxorubicin
plus cyclophosphamide or cyclophosphamide–metho-
trexate–fluorouracil (CMF) was found to be superior
to capecitabine in women with early breast cancer
aged 65 years and older. 14 After a median follow-up
of 2.4 years, the hazard ratio (HR) for recurrence in
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Fig. 1 – Median life expectancy in elderly patients of different ages, according to health status (fit, median life expectancy,
frail). 13 (A) Life expectancy for women; (B) life expectancy for men. Reprinted with permission fromWalter LC, Covinsky KE.
Cancer screening in elderly patients: a framework for individualized decision making. JAMA 2001;285:2750−6. Copyright
©2001 American Medical Association. All rights reserved.

patients receiving capecitabine was 2.09 (95% confi-

dence interval [CI] 1.38–3.17, P< 0.001), compared with

those receiving standard therapy. At 3 years, relapse-

free and overall survival rates were 85% and 91%,

respectively, with standard chemotherapy and 68% and

86%, respectively, with capecitabine. Furthermore, in

a meta-analysis of 46 trials involving approximately

6000 women with early-stage oestrogen receptor-poor

breast cancer, patients who received non-taxane-based

chemotherapy, irrespective of age, had longer disease-

free and overall survival than those who did not. 11

Such findings suggest that age per se should not be
considered a contraindication to adjuvant chemotherapy
in otherwise healthy breast cancer patients. 15

5. Anthracycline-related cardiotoxicity

Cardiotoxicity, characterised by irreversible cumulative
myocyte damage caused by oxidative stress, is a known
complication of anthracycline use that can lead to dilated
cardiomyopathy and hence to systolic dysfunction and
congestive heart failure (CHF). 16 The incidence of
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CHF increases from >4% at a doxorubicin cumulative
dose of 500–550mg/m2 to approximately 36% at a
cumulative dose of at least 600mg/m2. 16 Anthracycline-
related cardiotoxicity may be difficult to recognise in
elderly patients, who often have non-treatment-related
symptoms that may mask or mimic the symptoms
of CHF. 17 In addition, patients may not report new
symptoms to their clinicians, because they attribute
them either to their chemotherapy or their underlying
disease. For these reasons, clinical judgement may not
be sufficient to assess whether a patient already has
background cardiac problems, and hence whether they
are suitable for anthracycline therapy.

Potential markers of cardiac damage in anthracycline-
treated patients include troponin I 18 and brain natri-
uretic peptide. 19 An approach that is often suggested
is to monitor left ventricular ejection fraction during
treatment, by means of echocardiography or multi-
gated acquisition scans. 20 However, such measurements
are relatively insensitive, and are subject to consid-
erable inter-operator variation. Moreover, they detect
cardiotoxicity only once it has become manifest as left
ventricular dysfunction, whereas blood tests may detect
cardiotoxicity at an earlier stage. Potential strategies
for reducing anthracycline-related cardiotoxicity include
the use of liposomal doxorubicin formulations, which
have been shown to provide comparable efficacy
to conventional doxorubicin, with a lower incidence
of cardiotoxicity, in patients with metastatic breast
cancer. 21−24

5.1. Cardiotoxicity in elderly patients

Anthracycline-related cardiotoxicity represents an im-
portant clinical problem in elderly cancer patients. In
one study, breast cancer patients aged 66−70 years
who had received adjuvant anthracyclines showed a
significantly higher incidence of CHF (adjusted HR 1.26,
95% CI 1.12–1.42) than those who had received no
chemotherapy or non-anthracycline regimens, and this
difference continued to increase with longer follow-up. 25

Furthermore, anthracycline-related cardiomyopathy has
a worse outcome than idiopathic cardiomyopathy. 26 The
issue is a particular concern in elderly patients because
this age group is more susceptible than younger patients
to the cardiotoxic effects of anthracyclines, and so heart
failure develops at lower cumulative doses. 27

The problem of anthracycline-related cardiotoxicity
has been exacerbated since the introduction of tras-
tuzumab because, although the addition of this agent
to anthracycline-based and taxane-based regimens
markedly improves survival, it is associated with an
increased risk of cardiac adverse events. 28 However,
a recent phase I/II study in patients with metastatic
breast cancer has shown that combination therapy
with non-pegylated liposomal doxorubicin, paclitaxel

and trastuzumab produces good efficacy with acceptable
levels of cardiac and general toxicity: the overall response
rate was 98%, and there were no cases of clinical CHF. 29

6. SIOG expert opinion on anthracycline treatment
in elderly patients

The SIOG expert opinion on anthracycline use in
elderly patients (Fig. 2) recommends rigorous screening
to exclude patients with an unacceptable level of
cardiovascular risk, and careful attention to dosing

Fig. 2 – International Society of Geriatric Oncology
(SIOG) recommendations for the use of anthracyclines in
elderly patients. 6 Level 1a evidence: systematic review of
randomised clinical trials; Level 1b evidence: individual
randomised clinical trial; Level 5 evidence: expert opinion
without explicit critical appraisal, or based on physiology,
bench research or ‘first principles’. aUse the same method
through follow-up. ACE, angiotensin-converting enzyme;
CHF, congestive heart failure; HER2, human epidermal
growth factor receptor-2; LVEF, left ventricular ejection
fraction; MUGA, multi-gated acquisition scan. Reprinted
from Aapro M, et al. Anthracycline cardiotoxicity in the
elderly cancer patient: a SIOG expert position paper.
Ann Oncol 2011;22(2):257−67, with permission from Oxford
University Press.
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to ensure that maximum cumulative doses are not
exceeded. 6 In addition, the authors advocate the use of
less cardiotoxic therapy, such as liposomal doxorubicin
formulations,with regular monitoring of cardiac function
and appropriate cardiovascular risk reduction measures.
In general, these recommendations are supported by
a strong evidence base (Level 1a – systematic review
of randomised clinical trials, or Level 1b – individual
randomised clinical trial), although it should be noted
that due to the lack of clinical trials in elderly patients
the evidence in some cases is less strong in the
elderly (Level 5 – expert opinion without explicit critical
appraisal, or based on physiology, bench research or ‘first
principles’).

7. Conclusions

The treatment of elderly patients with cancer is a
complex area. There is currently insufficient evidence to
formulate evidence-based recommendations in geriatric
oncology, although this situation is improving, and the
impact of old age on treatment-related cardiac problems
is poorly understood. It is important to refine treatment
algorithms for older patients, to ensure they receive
optimal therapy. In addition, practical assessment tools
are needed to evaluate the patient’s status and guide
decisions about the best use of effective treatments
such as anthracyclines. The patient’s best interests,
particularly in terms of their long-term life expectancy,
should always be paramount.

8. Conflict of interest statement

Dr Aapro has received honoraria from Cephalon.

References

1. Droz JP, Aapro M, Balducci L. Overcoming challenges
associated with chemotherapy treatment in the
senior adult population. Crit Rev Oncol Hematol
2008;68(Suppl 1):S1−8.

2. Muss HB. Adjuvant treatment of elderly breast cancer
patients. Breast 2007;16(Suppl 2):S159−65.

3. Aapro MS. Launching the Journal of Geriatric Oncology:
a historical milestone. J Geriatric Oncol 2010:1:2−3.

4. Fentiman IS, Tirelli U, Monfardini S, et al. Cancer in the
elderly: why so badly treated? Lancet 1990;335:1020−2.

5. Extermann M, Aapro M, Bernabei R, et al. Use of
comprehensive geriatric assessment in older cancer
patients: recommendations from the task force on
CGA of the International Society of Geriatric Oncology
(SIOG). Crit Rev Oncol Hematol 2005;55:241−52.

6. Aapro M, Bernard-Marty C, Brain E, et al. Anthracycline
cardiotoxicity in the elderly cancer patient: a SIOG
expert position paper. Ann Oncol 2011;22:257−67.

7. Hutchins LF, Unger JM, Crowley JJ, Coltman CA Jr,
Albain KS. Underrepresentation of patients 65 years
of age or older in cancer-treatment trials. N Engl J Med
1999;341:2061−7.

8. Pallis AG, Ring A, Fortpied C, et al. EORTC workshop on
clinical trial methodology in older individuals with a
diagnosis of solid tumors. Ann Oncol 2011 Jan 25 [Epub
ahead of print].

9. NCCN Clinical Practice Guidelines in Oncology.
Senior Adult Oncology V.1.2011. Available at: http://
www.nccn.org/professionals/physician_gls/pdf/
senior.pdf. Accessed 24 March 2011.

10. Monteserin R, Brotons C, Moral I, et al. Effectiveness of
a geriatric intervention in primary care: a randomized
clinical trial. Fam Pract 2010;27:239−45.

11. Early Breast Cancer Trialists’ Collaborative Group
(EBCTCG). Adjuvant chemotherapy in oestrogen-
receptor-poor breast cancer: patient-level meta-analysis
of randomised trials. Lancet 2008;371:29−40.

12. Colucci WS. Landmark study: the Carvedilol Post-
Infarct Survival Control in Left Ventricular Dysfunction
Study (CAPRICORN). Am J Cardiol 2004;93(9A):13B−16B.

13. Walter LC, Covinsky KE. Cancer screening in elderly
patients: a framework for individualized decision
making. JAMA 2001;285:2750−6.

14. Muss HB, Berry DA, Cirrincione CT, et al. Adjuvant
chemotherapy in older women with early-stage breast
cancer. N Engl J Med 2009;360:2055−65.

15. Muss HB, Woolf S, Berry D, et al. Adjuvant
chemotherapy in older and younger women
with lymph node-positive breast cancer. JAMA
2005;293:1073−81.

16. Singal PK, Iliskovic N. Doxorubicin-induced
cardiomyopathy. N Engl J Med 1998;339:900−5.

17. Fromme EK, Eilers KM, Mori M, Hsieh YC, Beer TM. How
accurate is clinician reporting of chemotherapy adverse
effects? A comparison with patient-reported symptoms
from the Quality-of-Life Questionnaire C30. J Clin Oncol
2004;22:3485−90.

18. Cardinale D, Sandri MT, Colombo A, et al. Prognostic
value of troponin I in cardiac risk stratification of
cancer patients undergoing high-dose chemotherapy.
Circulation 2004;109:2749−54.

19. Okumura H, Iuchi K, Yoshida T, et al. Brain natriuretic
peptide is a predictor of anthracycline-induced
cardiotoxicity. Acta Haematol 2000;104:158−63.

20. Belham M, Kruger A, Mepham S, Faganello G,
Pritchard C. Monitoring left ventricular function
in adults receiving anthracycline-containing
chemotherapy. Eur J Heart Fail 2007;9:409−14.

21. Batist G, Ramakrishnan G, Rao CS, et al. Reduced
cardiotoxicity and preserved antitumor efficacy
of liposome-encapsulated doxorubicin and
cyclophosphamide compared with conventional
doxorubicin and cyclophosphamide in a randomized,
multicenter trial of metastatic breast cancer. J Clin Oncol
2001;19:1444−54.

22. Harris L, Batist G, Belt R, et al. Liposome-encapsulated
doxorubicin compared with conventional doxorubicin
in a randomized multicenter trial as first-line therapy
of metastatic breast carcinoma. Cancer 2002;94:25−36.

23. Batist G, Harris L, Azarnia N, Lee LW, Daza-Ramirez P.
Improved anti-tumor response rate with decreased
cardiotoxicity of non-pegylated liposomal doxorubicin
compared with conventional doxorubicin in first-line
treatment of metastatic breast cancer in patients who



ejc supplements 9, no. 2 (2011) 30–35 35

had received prior adjuvant doxorubicin: results of a
retrospective analysis. Anticancer Drugs 2006;17:587−95.

24. Brain ECG, Mertens C, Girre V, et al. Impact of liposomal
doxorubicin-based adjuvant chemotherapy on
autonomy in women over 70 with hormone-receptor-
negative breast carcinoma: a French Geriatric Oncology
Group (GERICO) phase II multicentre trial. Crit Rev
Oncol/Hematol 2010;doi:10.1016/j.critrevonc.2010.10.003.

25. Pinder MC, Duan Z, Goodwin JS, Hortobagyi GN,
Giordano SH. Congestive heart failure in older women
treated with adjuvant anthracycline chemotherapy for
breast cancer. J Clin Oncol 2007;25:3808−15.

26. Felker GM, Thompson RE, Hare JM, et al. Underlying
causes and long-term survival in patients with
initially unexplained cardiomyopathy. N Engl J Med
2000;342:1077−84.

27. Swain SM, Whaley FS, Ewer MS. Congestive heart
failure in patients treated with doxorubicin:
a retrospective analysis of three trials. Cancer
2003;97:2869−79.

28. Slamon DJ, Leyland-Jones B, Shak S, et al. Use of
chemotherapy plus a monoclonal antibody against
HER2 for metastatic breast cancer that overexpresses
HER2. N Engl J Med 2001;344:783−92.

29. Cortes J, Di Cosimo S, Climent MA, et al. Nonpegylated
liposomal doxorubicin (TLC-D99), paclitaxel, and
trastuzumab in HER-2-overexpressing breast cancer:
a multicenter phase I/II study. Clin Cancer Res
2009;15:307−14.




