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Background: Our objective was to evaluate and review the current literature on the treatment 

of non-small cell lung cancer (NSCLC) in the elderly.

Methods: We selected recent peer-reviewed articles addressing ageing, cancer treatment in the 

elderly, and lung cancer treatment in the elderly. We defined elderly as over the age of 70.

Results: The population is ageing dramatically throughout most of the world. Given that situa-

tion, clinicians are seeing and being asked to treat more elderly patients that have NSCLC. Elderly 

patients are less likely to participate or be allowed to participate in prospective or retrospective 

studies of treatments for NSCLC. Elderly patients are also less likely to be staged appropriately 

for their advanced tumors, and are less likely to be referred for surgery or adjuvant therapy after 

surgery. When treatment is tailored to patient comorbidities but not to age, the data support 

survival and outcomes comparable to those of younger patients.

Conclusions: Data are limited on the treatment of elderly patients with NSCLC. No data exist 

to support limiting recommendations for treatment based on age alone. Treatments should be 

determined on an individual basis.

Keywords: thoracic surgery, radiation therapy, chemotherapy, pulmonary, physiology, age-

ing, SBRT

Introduction
Lung cancer is the second most common malignancy in the developed world, having 

a median age of diagnosis occurring at 70 years of age.1,2 Since the end of World War 

II, there has been a dramatic expansion in the world’s population; in addition to the 

post-war generation of baby boomers, advances in health and healthcare delivery have 

led to increased life expectancy. The United Nations 2002 World Assembly on Ageing 

stated that the ageing population was unprecedented and was a global phenomenon.3 

Lung cancer will likely mirror this ageing population expansion, and increasing 

numbers of these patients will require clinicians to familiarize themselves with age-

related issues and cancer-treatment delivery.

Elderly is a relative term, but in the context of this paper, it shall include patients 

over the age of 70. The authors concede the importance of distinguishing between 

chronologic age and biologic age. Although no formula exists to calculate biologic age, 

it is generally accepted to be chronologic age plus comorbidities. In healthy individuals, 

it is chronologic age minus a better-than-expected functional status.

Most researchers agree that age-related issues do influence the clinician’s 

evaluation of the elderly patient. Although age should be considered in the assess-

ment of a patient, it is likely that common misconceptions regarding these patients 
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may influence treatment recommendations. Quality of life, 

long-term outlook, and survival in this population can be 

perceived incorrectly. These misperceptions can then influ-

ence treatment decisions. A better understanding of how age 

affects prognosis, treatment options, and outcomes is neces-

sary, to avoid the undertreatment of this select population. 

This manuscript attempts to review relevant epidemiologic 

figures, the normal physiologic consequences of ageing, 

and outcome data from surgical, chemotherapy, and radia-

tion treatments.

The ageing population  
and treatment bias
According to the 2010 US Census Bureau, the population 

over the age of 65 is 13.0% of the total population.4 This 

represents a 15.1% increase in comparison to the 2000 

Census Bureau report. The 2010  report noted that the 

population aged 45–64 increased by 31.5% over the same 

10-year period, and suggested that the percentage of elderly 

would continue to increase. According to the same report, 

the life expectancy in the US was 77.6 years, and the mean 

life expectancy for an 80-year-old individual was nearly 9 

years. The expected number of deaths per 1000 80-year-old 

individuals was only 30 per annum.5 Similar data are seen 

throughout developed countries. Worldwide, the median 

life expectancy varies widely, but was estimated to be 67.2 

years in 2010.3

Ageism in healthcare is generally the result of a lack of 

awareness as it relates to the prognosis of cancer, lack of 

awareness of life expectancy, or misconceptions regarding 

the quality of life the elderly can enjoy.

As shown in Table 1, research and statistics contradict 

the idea that the elderly have a limited life expectancy. It is 

therefore important for physicians to be aware of the dura-

tion of life of an elderly patient when developing a treatment 

regimen. In fact, these statistics depict the older individual 

as being likely to enjoy a life course extending beyond what 

is typically perceived by physicians. It is then imperative 

that these elderly patients be treated with the intent to fulfill 

their life expectancy and aim to maintain and improve their 

quality of life.

To illustrate this age misconception, Leonard et al6 

investigated the “attitudes” and “perceptions” breast cancer 

specialists have regarding the management of elderly patients 

with breast cancer. In this 2010 study, only 61% of respon-

dents were confident that they could evaluate the elderly 

patients’ needs, and 41% of them said age discrimination was 

a “recognized problem.” When asked about perceptions of 

treatment, 92% of these specialists stated that the elderly were 

at risk of exclusion from chemotherapy, 42% from axillary 

node assessment, and 41% from adjuvant radiotherapy fol-

lowing breast-conserving surgery.6 Similarly, in the treatment 

of non-small cell lung cancer (NSCLC), few adjuvant trials 

include patients over 75 years of age, and referral patterns 

seem to be influenced by this factor. In fact, Kassam et al 

evaluated referral patterns for resected NSCLC and found 

that surgeons were less likely to refer patients based on age 

considerations.7 These indirect data suggest that elderly indi-

viduals with lung cancer are less likely to be fully treated. 

However, various studies have shown there are a variety of 

methods that can be employed to successfully treat elderly 

patients with NSCLC.8–10

Table 1 Period life table, or calculated life expectancy, of individuals aged 75–90 years in the United States in 2007

Age Death probability 
(male)

Number of lives 
(male)

Life expectancy 
(male)

Death probability 
(female)

Number of lives 
(female)

Life expectancy 
(female)

75 0.040010 61,612 10.62 0.027709 73,679 12.55
76 0.043987 59,147 10.04 0.030659 71,638 11.90
77 0.048359 56,545 9.48 0.033861 69,441 11.26
78 0.053140 53,811 8.94 0.037311 67,090 10.63
79 0.058434 50,951 8.41 0.041132 64,587 10.03
80 0.064457 47,974 7.90 0.045561 61,930 9.43
81 0.071259 44,882 7.41 0.050698 59,109 8.86
82 0.078741 41,683 6.94 0.056486 56,112 8.31
83 0.086923 38,401 6.49 0.062971 52,942 7.77
84 0.095935 35,063 6.06 0.070259 49,608 7.26
85 0.105937 31,699 5.65 0.078471 46,123 6.77
86 0.117063 28,341 5.26 0.087713 42,504 6.31
87 0.129407 25,024 4.89 0.098064 38,776 5.87
88 0.143015 21,785 4.55 0.109578 34,973 5.45
89 0.157889 18,670 4.22 0.122283 31,141 5.06
90 0.174013 15,722 3.92 0.136190 27,333 4.69
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Physiologic ageing
Normal ageing affects the physiology of all the body’s sys-

tems, the effects of which are important in assessing vari-

ous treatment options. Certainly, the older patient appears 

to be less physiologically resilient to surgical insult than is 

the younger patient, but this does not support withholding 

surgical treatment pathways based on age alone.

The physiologic consequences of ageing are well 

established. The organ systems easiest to evaluate in the 

elderly are the neurocognitive and musculoskeletal systems, 

and these evaluations should influence recommendations 

based on quality of life issues. Alternatively, the organ sys-

tems that are more likely to predict tolerance of treatment 

options are the cardiovascular, respiratory, and hepatorenal 

systems. In these organ systems, there are well known physi-

ologic derangements associated with ageing that influence 

the care that can be delivered.

Cardiovascular
Cardiac function undergoes a fairly consistent decline over 

an individual’s lifetime. Cardiac output declines steadily, 

losing about 1% per year once the individual reaches his 

or her thirties; this will occur in the absence of pathology.11 

There are a number of factors that likely contribute to this 

decline in cardiac function; one that has been repeatedly 

noted is the decline in maximum heart rate associated with 

advancing age.12 Additionally, cardiac muscle has a decreased 

inotropic response to catecholamines and glycosides.13 As 

a person ages, there is also a progressive stiffening of the 

walls of arteries.12,14 These changes increase one’s risk of all 

cardiac events.

Respiratory
All of the previously mentioned cardiac affects lead to a 

number of physiologic changes on the organ-system and 

organismal levels. A decreased maximum oxygen uptake 

is seen with normal ageing.15 Additionally, arterial oxygen 

pressure decreases consistently with age, which coincides 

with a decreased closing volume of the lung, as well as 

impaired elasticity.16

Although the total lung volume remains consistent over 

the course of an individual’s life, vital capacity undergoes 

a steady decline. This indicates that there is an increase in 

residual volume in the lung, the majority of which develops 

after the age of 40.13 This is at least partially responsible for 

the decreased maximum expiratory flow rates and maximum 

voluntary ventilation.13,17 It appears that the decline in the 

lungs elastic recoil is the most physiologically apparent 

change that is a direct result of ageing. This is a consistent 

decline that equally affects men and women, after lung vol-

ume has been accounted for.18

Hepatorenal
Studies have shown that there is an increased distribution 

of orally administered propranolol to the tissues in the aged 

individual. This indicates a decreased first pass effect, and 

an overall decrease in hepatic metabolism.19 The kidneys 

slowly atrophy to upwards of 30% by the ninth decade of 

life. Plasma creatinine concentrations maintain a level of 

consistency throughout life.13,20 However, the glomerular fil-

tration rate declines markedly with age. This indicates a likely 

drop in the production of creatinine from an ageing muscular 

system.20 It appears that variable changes take place across 

individual portions of the nephron. For example, sodium 

excretion appears to maintain consistency, whereas lithium 

clearance has been found to show a marked decrease in the 

elderly. This indicates that the distal tubule is more affected 

by ageing than the proximal tubule.20

Despite the age-related reduction in function of these 

organ systems, ultimate decisions regarding the systems’ 

ability to tolerate therapy or not is determined by objective 

testing, which is the same regardless of the patient’s age. 

This applies, for example, to the choice of chemotherapy in 

a patient with limited creatinine clearance, or to the surgi-

cal considerations when the patient’s pulmonary function is 

adequate. As such, the determinants related to treatment are 

the same regardless of age.

Surgery
While surgery usually offers the best chance of cure in 

early-stage lung cancer, historically, it has been underused 

in elderly patients, with the thought that thoracotomy car-

ries a prohibitive risk to this patient population.21 This was 

confirmed in a few reports many decades ago, including 

the Lung Cancer Study Group22 data, which found a higher 

mortality rate in older patients compared to younger ones. 

There was a 30-day mortality of 7.1% in patients older 

than 70 years, compared to 1.3% in patients 60–69 years, 

and 0.4% for patients younger than 60 years. A statistically 

significant difference was found between patients younger 

than 60, compared with those aged 60–69 (P , 0.01), as well 

as between patients aged 60–69, compared with those older 

than 70 years (P = 0.047).22

Since then, significant advances in surgical techniques, 

post-operative care, and adjuvant treatment have been 

achieved, resulting in decreased morbidity and mortality after 
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lung resection. For instance, Wada and colleagues, in 1998, 

published a one-year Japanese experience with lung resec-

tion through a thoracotomy in more than 7000 patients; they 

reported a 30-day mortality of 0.4% for patients younger than 

60 years, 1.3% for patients between the ages of 60 and 69, 

2% for those aged 70 to 79 years, and 2.2% for those above 

80 years of age.23 Furthermore, this recent trend in lower mor-

tality after lung resection was confirmed after the emergence 

of minimally invasive approaches, especially video-assisted 

thoracic surgery (VATS). The reported benefits of VATS over 

thoracotomy in the published literature range from reduced 

postoperative pain and narcotics usage to a shorter hospital 

stay, a quicker return to preoperative activities, and better 

preservation of lung function.24–26

These physiologic advantages can at least in part explain 

the lower morbidity and mortality reported by many authors 

after VATS lung resection. Jaklitsch and colleagues reported 

a less than 1% thirty-day mortality rate in their series of 

296 patients (age . 65 years) who underwent 307 VATS 

procedures; their median length of stay was 4 days for 

patients aged 65 to 79, and 5 days for those aged 80–90. Of 

note, though, was that only 32 out of the 307 procedures 

involved anatomic resections (lobectomy or segmentec-

tomy).27 Reflecting the benefits of the minimally invasive 

approach and the increasing incidence of lung cancer in 

an ageing population, McKenna and colleagues reported a 

0.8% mortality rate in a series of 1100 VATS lobectomies, 

where the average age was 71.2 years.28 While this report, 

and many others like it, demonstrate the feasibility, safety, 

and advantages of VATS lung resection in the management 

of NSCLC in the elderly, they also refute the initial doubts 

that were raised around a potential oncological compromise 

that could affect survival outcomes.29

In fact, patients with stage Ia NSCLC showed a 5-year 

survival rate of 84.5% in McKenna’s series,28 which compares 

favorably with historical series of lobectomy by thoracotomy. 

Moreover, Mun and Kohno reported an actuarial survival 

rate in Japan of 76.4% at 3 years and 65.9% at 5 years, in 

their series of 55 octogenarian patients who underwent VATS 

resection for stage I lung cancer. The operative mortality 

was very reasonable (3.6%), and 45 out of the 55 patients 

underwent an anatomic resection.29 Pagni and colleagues, 

at the Hospital of St Raphael in New Haven, Connecticut, 

compared 385 elderly patients (.70) and found the mortality 

to be 4.2%, compared to 1.6% in the control group (,69). 

This series included sublobar/lobar resections, and pneu-

monectomies. The mortality in octogenarians was 2.8%, and 

the authors found that female gender was an independent 

variable associated with decreased risk of death. The authors 

concluded that age remained a risk factor for overall mortal-

ity, and cautioned that pneumonectomy should be undertaken 

cautiously in this age group.30

In addition to the other factors mentioned earlier (comor-

bidities, performance status, and life expectancy), this leads 

us to discuss another relevant issue in the surgical treatment 

of elderly patients with NSCLC: the extent of surgery. While 

lobectomy has remained the standard surgical treatment of 

early-stage lung cancer since the Lung Cancer Study Group 

trial was published in the mid-90s, sublobar resection (wedge 

resection or segmentectomy) is currently more commonly 

performed, especially in patients with limited pulmonary 

reserve.31 This directly pertains to the elderly patient, and 

was examined by Mery and colleagues, who investigated 

the surgical outcomes from the Surveillance, Epidemiol-

ogy, and End Results database. They found that age was an 

independent predictor of postsurgical survival in NSCLC, 

and that patients aged $ 75 years exhibited similar overall 

survival, whether they received a lobectomy or a more limited 

resection.32

On the other spectrum, patients with more advanced 

stage NSCLC often require more extended surgery, and/or 

multimodality treatment, involving chemotherapy and radia-

tion therapy. While surgery remains debatable in stage IIIa 

disease in general, older patients represent a particular and 

undeniable treatment challenge in advanced stage NSCLC, 

due to obvious underlying comorbidities and potentially to 

a limited functional reserve. Even if technically feasible, 

pneumonectomy, for instance, has been associated with 

higher perioperative morbidity and mortality in the older 

population. In fact, Mizushima et al reported a 22% mortality 

rate in patients over 70 who had undergone a pneumonectomy 

(6/27), compared to 3.2% in the younger group (3/95).33 

Reflecting the importance of the pathological stage and 

the associated comorbidities, a contemporary Italian multi-

institutional series of lung resections in patients 75 years 

and older found that chronic renal failure, low respiratory 

reserve, and pneumonectomy were predictors of in-hospital 

mortality. While the overall survival at 1, 3, and 5 years was 

respectively 86%, 59%, and 38%, long-term overall survival 

was negatively influenced by pneumonectomy, extended 

resection, N1-2 subgroups, and a pathological tumor, node, 

metastasis, or TNM, stage.34

These reports underline the importance of careful selec-

tion of older patients to undergo more extensive surgery, 

in order to achieve acceptable outcomes in the treatment of 

advanced stage NSCLC.
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Chemotherapy
Chemotherapy alone has a limited role in the primary treat-

ment of lung cancer. Although used as monotherapy in cases 

of metastatic disease, it is uncommon that chemotherapy 

is chosen as the sole treatment in potentially curable lung 

cancer. Combination chemoradiation may be chosen as a 

definitive treatment modality for stage II and III NSCLC 

tumors. However, it is most commonly used in patients with 

surgically unresectable stage IIIa disease. When used for 

definitive treatment of stage III disease, the greatest response 

is seen with concurrent therapy, where both the chemotherapy 

and radiation are delivered in a near-simultaneous manner.35 

Unfortunately, just as concurrent therapy is more effective at 

treating the tumor, it is also associated with higher toxicity. 

For patients at higher risk for toxicities, sequential therapy 

is appropriate to consider.35

Despite the fact that the median age for NSCLC diagnosis 

is over the age of 70, this group is frequently underrepre-

sented in chemotherapy trials.2 Thus, the treatment of older 

patients with lung cancer remains a difficult question that 

has yet to be answered. What is clear is that age remains 

a major influence in choosing whether to pursue adjuvant 

therapy, and surgeons are less likely to refer elderly patients 

for chemotherapy after surgery. This is likely a consequence 

of a number of factors that are listed in Table 2.

Data supporting adjuvant chemotherapy in the elderly is 

in fact limited. Many studies limit entry based on advanced 

age; additionally, there is a lack of interest among the elderly 

in receiving chemotherapy. This further limits acquiring data 

in this group of patients. One report published in 2007 found 

that patients older than 65 were less likely to complete treat-

ment and received less chemotherapy, compared to the same 

patients under the age of 65.36 This study also reported that 

older patients derived significant benefit from the adjuvant 

chemotherapy combination of vinorelbine and cisplatin, and 

did not have significantly increased risk of toxicity, hospi-

talization rates, or treatment deaths. The authors therefore 

concluded that adjuvant chemotherapy should not be with-

held from elderly patients. Of note, though, was that they 

considered elderly patients to be those above 65 years of 

age.36 Most would agree that this is not an excessively old age 

to treat. Additionally, newer agents are being developed that 

are starting to show promise. Erlotinib has shown promising 

results in clinical trials, demonstrating a higher quality of life, 

improved symptoms, and improved survival when used as 

a second- or third-line treatment in advanced or metastatic 

NSCLC patients.37 Similarly, a phase I trial of crizotinib 

has shown benefits in anaplastic lymphoma kinase-positive 

NSCLC patients.38 In both cases, further investigation and 

clinical trials are required.

Furthermore, the Lace meta-analysis evaluated multiple 

adjuvant chemotherapy trials and evaluated patients in 

three age groups (,65, 65–69, and .70 years old).39 While 

efficacy was comparable between the three groups, patients 

over 70 showed a nonsignificant trend toward greater toxicity, 

compared to the other groups; they were also less likely to 

receive the same initial dose, and were less likely to receive 

two or more cycles of chemotherapy.39

For patients who are candidates for adjuvant therapy but 

are considered too high risk for platinum-based therapy, 

single-agent therapy may be a reasonable alternative, and is 

currently under investigation. A recently published meta-anal-

ysis by Des Guetz et al analyzed the benefit-to-risk ratio of 

doublet chemotherapy versus single-agent therapy in patients 

more than 70 years of age with advanced NSCLC.40 The meta-

analysis evaluated ten studies and included 2605 patients. 

Toxicity was found to be significantly more frequent in 

patients receiving doublets, compared to single-agent therapy. 

Doublet therapy was, however, found to significantly increase 

overall response rate, compared to single-agent therapy; but 

no difference was found in the 1-year overall survival.40

In the postoperative setting, the ability of a patient to 

tolerate adjuvant chemotherapy regardless of their age is 

important. Multiple publications have demonstrated the 

importance of successfully delivering complete regimens 

of adjuvant chemotherapy after surgery.41,42 It is generally 

accepted that since the introduction of minimally invasive 

thoracoscopic surgery, recovery and return to normal life 

has been improved, when compared with open thoracotomy. 

Although some have questioned the oncologic benefits of tho-

racoscopic surgery, these claims remain largely unsupported. 

One clear benefit of thoracoscopic pulmonary resection is 

Table 2 Factors that may influence clinicians to minimize 
chemotherapy in elderly patients

Factors Group potentially 
influenced by factors

1.  Misconception regarding normal 
life expectancy in elderly patients

Surgeon, oncologist, 
patient, family

2.  Misconception regarding quality of life 
in elderly patients

Surgeon, oncologist

3.  Lack of understanding of chemotherapy 
modification affecting tolerance 
(by nonmedical oncologist)

Physician other than 
medical oncologist

4.  Lack of interest among elderly patients 
in receiving adjuvant therapy

Patient

5.  Lack of outcome data, including 
elderly patients

Oncologist
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the apparent increased ability to successfully deliver chemo-

therapy. In 2007, Petersen et al published a study evaluating 

adjuvant chemotherapy delivery following thoracoscopic 

lobectomy versus lobectomy by thoracotomy. They found that 

VATS was associated with a higher compliance rate, fewer 

delays, and fewer reduced doses of chemotherapy, compared 

to thoracotomy patients.43

Radiation
Radiation therapy in various forms has been a staple of cancer 

treatment for both inoperable and surgical oncological cases 

since the early 1900s.44 Stereotactic body radiation therapy 

(SBRT), also known as stereotactic ablative radiotherapy, is 

advocated for patients with stage I NSCLC who are elderly 

and/or medically unfit.45–49 In fact, many elderly patients 

have multiple other comorbidities, often rendering them to 

be high-risk surgical candidates. Case selection should occur 

in a multidisciplinary tumor board with dedicated thoracic 

surgeons, radiation oncologists, pulmonologists, pathologists, 

and radiologists, where the suitability of SBRT or resection 

should be considered. Conventional radiation therapy (RT) 

typically requires patients to travel for 5–7 weeks, which 

makes this treatment modality cumbersome and decreases 

the compliance rate. On the other hand, SBRT requires 

1–5 treatments, and a survival benefit in patients 75 years 

or older has been demonstrated for SBRT over observa-

tion alone.46 SBRT generally involves a linear accelerator 

(Linac)-based technique using multiple (typically .10) 

noncoplanar, nonoverlapping radiation beams to deliver 

a high  (tumoricidal) dose of radiation tightly conformed 

around the tumor target, while maximally sparing radiation 

exposure to adjacent normal tissues such as the healthy lungs, 

heart, esophagus, etc.46–50 There are various technologies 

used to perform SBRT; some of the more common include 

the Linac-based techniques Cyberknife® tomotherapy, and 

proton therapy.

Notably, SBRT has shown much greater efficacy than RT, 

with control rates rivaling those of lobectomy series.47–49 In 

fact, the local control rates in patients treated with SBRT are 

around 90%–95%, or even higher, in most series at 2–3-year 

follow-up intervals, versus 30%–50% with conventional 

RT.47–49 The survival rates with SBRT are 40%–60% at 2–3 

years, even in a group of medically inoperable patients with 

typically significant medical comorbidities.47–49 SBRT is rela-

tively very well tolerated, with minor toxicities that include 

fatigue, skin irritation, and low-grade radiation pneumoni-

tis.47–49 Even central tumors can be safely treated with good 

control using gentler dose fractionation schedules of SBRT.51 

The risk of serious side effects; ie, debilitating radiation 

pneumonitis, tracheoesophageal fistula, bronchomalacia, 

hemoptysis, etc, is very low when performed at experi-

enced radiation centers.47–49,51 SBRT is a highly specialized 

technique that requires the utmost attention to all aspects of 

treatment planning, and delivery, including patient selec-

tion, reproducible comfortable immobilization of patients, 

accounting for respiratory motion, a multitude of dose and 

volume constraints for both tumor and normal tissues in 

radiation-dose planning, appropriate dose prescription, image 

guidance for accurate verification of the target, and accurate 

treatment delivery while monitoring and ensuring accurate 

patient/target positioning.50,51 Indeed, the success of SBRT 

has prompted ongoing randomized Phase III trials, STARS 

and ROSEL studies of SBRT versus standard surgery for 

patients with medically operable stage I NSCLC.52–54

For elderly patients with more advanced, stages II and III, 

NSCLC, the options of surgery, radiation, and chemotherapy, 

or more commonly a combined multimodality approach. 

Relatively fit elderly patients should be considered for the 

same therapy as younger patients and have similiar expecta-

tions when considering efficacy, toxicity, and survival.55–58 

For patients who are not candidates for surgery, radiation 

therapy and chemotherapy are viable options.55–58 However, 

when patients are not surgical candidates due to significant 

comorbidities, concurrent chemoradiation may also be intol-

erable, due to greater toxicity, and thus, caution is advised 

in these cases.55–58 Many such patients, however, would 

tolerate sequential chemotherapy and radiation, or radiation 

or chemotherapy alone.55–58 Moreover, survival seems better 

when definitive rather than palliative doses of radiation are 

used.58 Typically, chemotherapy is used before radiation in 

the sequential approach, but radiation can be used initially for 

patients with tracheabronchial or superior vena cava obstruc-

tion, hemoptysis, chest pain, or other local symptoms, with 

later consideration for systemic therapy.59,60

In stage IV NSCLC, treatment options in the elderly 

patient depend mainly on performance status and comorbid 

conditions, level of disease burden, and sites and symptoms 

of metastases. Systemic therapy is the primary treatment, but 

radiation therapy can be effective in palliating local symp-

toms due to tumors causing bronchial obstruction, superior 

vena cava compression, hemoptysis, chest pain, bony pain or 

threatening fracture, spinal epidural disease or cord compres-

sion, brain metastases, etc.59,60 SBRT can also be used in the 

treatment of oligometastatic disease.61

For elderly patients with one to three brain  metastases, 

treatment options include surgery and/or whole brain 
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radiation therapy (WBRT), and/or stereotactic radiosurgery 

(SRS),62–67 depending on performance status, status of pri-

mary disease, level of systemic disease burden, size and 

location of metastases, and presence or absence of neurologi-

cal symptoms after implementation of steroids.62–67 SRS is 

a noninvasive technique shown to have relatively excellent 

safety and efficacy, with control rates typically ranging 

around 75%–90%.62–67 SRS alone is increasingly being used 

in place of surgery at specialized centers, and can provide 

similar local tumor control and survival rates.62–67 Although 

the addition of WBRT to SRS, compared to SRS alone, 

reduces brain recurrences, there is no clear survival benefit, 

and thus many patients elect, to undergo SRS alone, and to 

avoid or delay WBRT, with its associated neurocognitive 

impact.62–67 Therefore, SRS alone as an upfront strategy can 

avoid or delay the toxicity of both surgery and WBRT, and 

achieve similar tumor control and survival outcomes with 

appropriate salvage treatment, if and when disease progres-

sion is noted upon close monitoring of serial brain magnetic 

resonance imaging.62–67

Similar to SBRT, SRS also delivers a high (tumoricidal) 

dose of radiation very tightly conformed around the tumor 

target. SRS can be performed with appropriate Linac-based 

technology, Gamma-knife®, Cyberknife®, tomotherapy, and 

proton beam therapy. Generally, tumors less than 3–4 cm are 

targeted with single-dose SRS, even though a few publica-

tions support hypofractionated (1–5 fractions) SRS in patients 

with larger tumors or tumors in unfavorable locations.68,69 

When surgery is used, standard management includes adju-

vant WBRT. However, an SRS boost to the surgical bed can 

be performed instead, with a similar outcome when patients 

are closely monitored.70 Whenever possible, a conservative 

(noninvasive) approach is favored in the elderly, with surgery 

reserved for metastases causing neurological symptoms 

or significant mass effects not improved by steroids, with 

comparable overall control rates and survival outcomes.62–67 

For elderly patients with four or more brain metastases, 

treatment options include WBRT or best supportive care. In 

these patients, using SRS to target only a select few number 

of metastases, which are causing or likely to cause symptoms 

in the near future, can be considered for patients refusing or 

not likely to tolerate WBRT.

Conclusion
Lung cancer treatment in the elderly is increasingly common 

and a challenging concern for physicians. As the population 

continues to age and medical advances continue to increase 

life expectancy, physician care for the elderly patient with 

NSCLC will become more common. Many factors influence 

care for the elderly, including our own experiences, biases, 

and misconceptions as they relate to age, quality of life, and 

life expectancy. Identifying and evaluating these factors is 

essential for avoiding these pitfalls, and is critical to provid-

ing the best care to these patients.

It is important for physicians involved in the management 

of NSCLC to be familiar with the various options for treatment 

and support. The use of multidisciplinary lung cancer programs 

to help integrate all of the specialties involved in NSCLC can 

avert undertreatment of the elderly. Continued research to 

optimize pulmonary resections and chemoradiation regimens 

is required, and future alternatives need to be explored in this 

patient population if we are to improve outcomes. Although 

important, age alone should not influence evaluation, manage-

ment, or treatment of NSCLC in the elderly.
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