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Chemotherapy remains the backbone of care for patients with metastatic cancer and 
provides increasing hope for patients and their families as novel drug targets and 
therapeutic agents are discovered. Over the past decade, the therapeutic arsenal has 
markedly expanded, from nitrogen mustard and folic acid antagonists of the mid-20th 
century to the targeted regimens of “personalized” medicine today. In patients with 
metastatic disease, chemotherapy can slow disease progression, leading to prolonged 
survival, and palliate symptoms. Lung cancer remains the leading cause of cancer-
related mortality in the United States because of both the high prevalence of advanced 
disease at diagnosis and the low rate of cure of early-stage disease. Thus, many patients 
with metastatic non–small cell lung cancer (NSCLC) receive chemotherapy with the 
goal of prolonging life, relieving symptoms, and improving quality of life (QOL).

Although chemotherapy can achieve these goals in selected patients with 
metastatic NSCLC and a good performance status (PS), it has a limited role in 
patients whose cancer has progressed through multiple lines of therapy and those 
with a poor PS (eg, ECOG 3 or 4). The response rates for patients with metastatic 
NSCLC treated with both a platinum and a taxane have been reported to be only 2% 
for third-line and 0% for fourth-line chemotherapy,1 which is insufficient to provide 
a significant survival benefit.2 Data regarding patients with NSCLC with a PS of 2 
remains an unsolved issue, and carefully designed phase III trials are necessary to 
better define optimal treatment for patients with a borderline PS.3–5 Thus, ASCO 
and NCCN guidelines have concluded that patients with a PS greater than 3 do not 
benefit from chemotherapy, except erlotinib for epidermal growth factor receptor 
mutation–positive patients and crizotinib for ALK–positive patients.6–8 Despite 
these published national guidelines, the current trend is for patients with metastatic 
NSCLC to receive multiple lines of chemotherapy, even in the face of a declining or 
poor PS.9–12 

The continued discoveries of novel, targeted therapies are making it increasingly 
more challenging for patients and oncologists to forgo additional treatment, because 
of the hope of finding one that will lead to long-term progression-free survival. We 
all hope that the next erlotinib or crizotinib is on the horizon and that we will have 
effective targeted therapies available for all patients with metastatic NSCLC. This 
hope makes it difficult for oncologists to not offer that “one additional treatment” 
when faced with a patient whose condition is declining. 

However, the downside to this eternal optimism is that patients may receive 
additional lines of therapy with no clear benefit and with real potential harm. 
Although data have not conclusively demonstrated that prolonged chemotherapy 
may truly harm or even decrease survival in patients with metastatic cancer, one study 
examining Medicare patients with congestive heart failure or any 1 of 5 different 
malignancies supported the theory that hospice referral led to an improved survival,13 
and another study examining continued chemotherapy to the premortem period 
suggested that it only delays hospice referral and does not improve survival.14

A recently conducted prospective, randomized, single-institution clinical 
trial provides important insight into the question of prolonged chemotherapy 
administration in patients with incurable NSCLC.15 In this study, 151 patients with 
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newly diagnosed metastatic NSCLC were randomized to receive early palliative care 
integrated with standard oncology care versus standard oncology care alone. Either a 
board certified palliative care physician or an advanced practice nurse was scheduled 
to evaluate patients assigned to the early palliative care arm within 3 weeks of initial 
diagnosis and at least monthly thereafter. These visits entailed a focused physical 
examination, psychosocial and spiritual history, symptom and functional status 
assessment, and continual reevaluation of goals of care, per the National Consensus 
Project for Quality Palliative Care guidelines.16 The primary outcome of the trial was 
comparison of QOL at 12 weeks between study arms. Patients in both arms underwent 
standard cancer care and therapy per their primary oncologist’s discretion. 

Patients assigned to receive early, integrated palliative care experienced an 
improved QOL and lower rates of depression at 12 weeks. Unexpectedly, patients 
assigned to early palliative care had a 2.7-month survival benefit.15 This finding rivals 
survival prolongations with standard first-line metastatic NSCLC chemotherapy 
regimens. For example, this survival benefit is comparable to that seen with cytotoxic 
agents in patients in similar settings: 2 months for bevacizumab when added to 
carboplatin/paclitaxel and 2.6 months for maintenance pemetrexed.17,18 Although the 
possibility of prolonged survival with supportive care interventions has been shown in 
several earlier studies,19,20 the statistically significant survival benefit has been debated 
and criticized as an isolated phenomenon. 

A secondary analysis of this study evaluated chemotherapy administration in the 
final months of life for the patients who died within an 18-month follow-up period 
(n=133; 78% in the early palliative care arm vs. 88% in the standard oncology arm).21 
The number of chemotherapy regimens did not differ significantly by study group. 
However, patients in the early palliative care group were half as likely to receive 
intravenous chemotherapy within 60 days of death (odds ratio, 0.47; 95% CI, 0.23–
0.99; P=.05), and experienced a longer interval between the last dose of intravenous 
chemotherapy and death (median, 64 vs. 41 days; P=.02). No difference was seen in 
the use of oral agents, such as erlotinib, in the last months of life. Consistent with 
other studies, the cost of care was lower at the end of life in the palliative care arm.21

Is it possible that the lower rates of intravenous chemotherapy administration 
near the end of life contributed to the survival benefit seen in this study? Patients who 
have already received multiple prior lines of chemotherapy generally have a poorer 
PS than those with newly diagnosed disease. In addition, intravenous chemotherapy 
certainly has associated toxicities, such as immune suppression and end-organ damage, 
which may contribute to a shortened survival. Given this information, it is reasonable 
to suspect that prolonged chemotherapy administration in the advanced metastatic 
solid tumor setting may have an adverse effect on overall survival. The response rates 
to conventional chemotherapy in the third and fourth line are low, 17% and 11%, 
respectively,22 compared with 2% and 0% in patients who underwent prior treatment 
with a taxane and platinum drug.23 No randomized trials exist of best supportive care 
with or without nth-line chemotherapy, but a 20% response rate has been the threshold 
when a survival advantage has been observed24; it is likely that toxicity outweighs any 
small benefit. When studied, chemotherapy in NSCLC given within 2 weeks of death 
was not associated with any survival benefit,25 whereas hospice was.26 However, there 
are other possible factors that may have contributed to the survival advantage in this 
trial, including improved control of symptoms and earlier use of hospice. Additional 
research is needed to sufficiently answer this important and timely question.

One reason patients may receive potentially futile chemotherapy near the end of 
life is that oncologists often reluctant to initiate conversations with patients regarding 
their prognosis and goals of care. These conversations not only are emotionally difficult 
for physicians and nurses, but also can be time-consuming. Data suggest that only a 
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minority of patients with metastatic NSCLC engage in conversations with oncologists 
regarding prognosis and end-of-life care preferences.27,28 Physicians also tend to 
overestimate survival times in patients with metastatic cancer and prefer to wait until 
no more treatment options remain to have conversations about goals of care. This likely 
contributes to the administration of chemotherapy close to time of death.29–32 

Despite our good intentions, more chemotherapy at the end of life may not prolong 
life—rather, it may hasten death. A hypothetical example of this concept is shown in 
Figure 1, which illustrates the decreasing benefit of chemotherapy on life expectancy 
in advanced NSCLC. Although oncologists understand that chemotherapy leads to 
net harm in patients who are completely bedridden, when this net harm begins is 
not clear. A better understanding of this issue, through additional research efforts 
in palliative and end-of-life care, is necessary to address this concerning trend. 
Sometimes, less may be more. 
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Figure 1 The hypothetical benefit of chemotherapy on life expectancy, showing the benefit 
seen with early disease treatment for cancers such as non–small cell lung cancer (A). This 
benefit lessens with treatments for more advanced disease (B) and then leads to net harm as 
the disease progresses and becomes more resistant to chemotherapy (C). 



Commentary

Less Is More

© JNCCN—Journal of the National Comprehensive Cancer Network | Volume 11 Number 3 | March 2013

235

 7.  Ettinger DS, Akerley W, Bepler G, et al. Non–small cell lung cancer. J Natl Compr Canc Netw 
2010;8:740–801.

 8.  Riely GJ, Chaft JE, Ladanyi M, et al. Incorporation of crizotinib into the NCCN guidelines. J Natl 
Compr Canc Netw 2011;9:1328–1330.

 9.  Earle CC. Trends in the aggressiveness of cancer care near the end of life. J Clin Oncol 2003;22:315–
321.

 10.  Ho TH, Barbera L, Saskin R, et al. Trends in the aggressiveness of end-of-life cancer care in the 
universal health care system of Ontario, Canada. J Clin Oncol 2011;29:1587–1591.

 11.  Murillo JR, Koeller J. Chemotherapy given near the end of life by community oncologists for advanced 
non-small cell lung cancer. Oncologist 2006;11:1095–1099.

 12.  Emanuel EJ, Young-Xu Y, Levinsky NG, et al. Chemotherapy use among Medicare beneficiaries at the 
end of life. Ann Intern Med 2003;138:639–643.

 13.  Connor SR, Pyenson B, Fitch K, et al. Comparing hospice and nonhospice patient survival among 
patients who die within a three-year window. J Pain Symptom Manage 2007;33:238–246.

 14.  Saito A, Landrum MB, Neville B, et al. The effects on survival of continuing chemotherapy to near 
death. BMC Palliat Care 2011;10:14.

 15.  Temel JS, Greer JA, Muzikansky A, et al. Early palliative care for patients with metastatic non–small-
cell lung cancer. N Engl J Med 2010;363:733–742.

 16.  Colby WH, Dahlin C, Lantos J, et al. The National Consensus Project for Quality Palliative Care 
Clinical Practice Guidelines Domain 8: ethical and legal aspects of care. HEC Forum 2010;22:117–
131.

 17.  Sandler A, Gray R, Perry MC, et al. Paclitaxel–carboplatin alone or with bevacizumab for non–small-
cell lung cancer. N Engl J Med 2006;355:2542–2550.

 18.  Ciuleanu T, Brodowicz T, Zielinski C, et al. Maintenance pemetrexed plus best supportive care versus 
placebo plus best supportive care for non-small-cell lung cancer: a randomised, double-blind, phase 3 
study. Lancet 2009;374:1432–1440.

 19.  Bakitas M, Lyons KD, Hegel MT, et al. Effects of a palliative care intervention on clinical outcomes 
in patients with advanced cancer: the Project ENABLE II randomized controlled trial. JAMA 
2009;302:741–749.

 20. Connor SR, Pyenson B, Fitch K, et al. Comparing hospice and nonhospice patient survival among 
patients who die within a three-year window. J Pain Symptom Manage 2007;33:238–246.

 21.  Greer JA, McMahon PM, Tramontano A, et al. Effect of early palliative care on health care costs in 
patients with metastatic NSCLC [abstract]. J Clin Oncol 2012;30(Suppl):Abstract 6004.

22.  Asahina H, Sekine I, Horinouchi H, et al. Retrospective analysis of third-line and fourth-line 
chemotherapy for advanced non-small-cell lung cancer. Clin Lung Cancer 2012;13:39–43.

23.  Massarelli E, Andre F, Liu DD, et al. A retrospective analysis of the outcome of patients who have 
received two prior chemotherapy regimens including platinum and docetaxel for recurrent non-small-
cell lung cancer. Lung Cancer 2003;39:55–61.

24.  Shanafelt TD, Loprinzi C, Marks R, et al. Are chemotherapy response rates related to treatment-
induced survival prolongations in patients with advanced cancer? J Clin Oncol 2004;22:1966–1974. 

25.  Saito AM, Landrum MB, Neville BA, et al. The effect on survival of continuing chemotherapy to 
near death. BMC Palliat Care 2011;10:14.

26.  Saito AM, Landrum MB, Neville BA, et al. Hospice care and survival among elderly patients with 
lung cancer. J Palliat Med 2011;14:929–939.

 27.  Nelson JE, Gay EB, Berman AR, et al. Patients rate physician communication about lung cancer. 
Cancer 2011;117:5212–5220.

 28.  Huskamp HA, Keating NL, Malin JL, et al. Discussions with physicians about hospice among patients 
with metastatic lung cancer. Arch Intern Med 2009;169:954–962.

 29.  Christakis NA, Lamont EB, Smith JL, et al. Extent and determinants of error in doctors’ prognoses in 
terminally ill patients: prospective cohort study. BMJ 2000;320:469–472.

 30.  Steensma D, Loprinzi C: The art and science of prognosis in patients with advanced cancer. Eur J 
Canc 2000;36:2025–2027.

 31.  Panagopoulou E, Panagopoulou E, Panagopoulou E, et al. Concealment of information in clinical 
practice: is lying less stressful than telling the truth? J Clin Oncol 2008;26:1175–1177.

32.  Keating NL, Landrum MB, Rogers SO Jr, et al. Physician factors associated with discussions about 
end-of-life care. Cancer 2010;116:998–1006.


