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Abstract
Improvements in curative therapies and the advent of screening 
have led to increased numbers of non–small cell lung cancer (NSCLC) 
survivors. Most survivors have undergone invasive treatment (sur-
gery, radiation therapy, and/or chemotherapy) and carry a higher 
comorbidity burden than survivors of other cancers. Overall qual-
ity of life (QOL) and health-related quality of life (HRQOL) suffer 
during the treatment phase, with the potential for long-term de-
cline, and both clinical characteristics and treatment impact these 
measures. Physical and mental components of HRQOL seem to be 
most at risk for decline. The issues faced by survivors include physi-
cal symptoms such as respiratory issues, fatigue, hearing loss, neu-
ropathy, and postsurgical pain; psychological distress leading to de-
pression, financial issues, and poor compliance with recommended 
guidelines; and fear or risk of recurrence and secondary malignan-
cies. This article summarizes the major issues faced by NSCLC survi-
vors and suggests appropriate management. Future collaborative 
efforts are needed to further elucidate the complex issues that af-
fect overall QOL and HRQOL in NSCLC survivors and to develop ap-
propriate interventions in this large and diverse survivor population. 
(J Natl Compr Canc Netw 2015;13:1151–1161)
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Although non–small cell lung cancer (NSCLC) re-
mains one of the most common and deadliest causes 
of cancer in the United States, improvements in cu-
rative therapies and the implementation of screen-
ing guidelines have and will continue to increase 
the number of survivors.1,2 Five-year survival rates 
for NSCLC have improved from 11.4% in 1975 to 
17.3% in 2009, approaching 40% for locoregional 
disease.1,3 Thus, nearly 39,000 patients with newly 
diagnosed lung cancer in 2013 will become long-
term survivors.3

Long-term NSCLC survivors (those >5 years 
from their diagnosis) are underrepresented in survi-
vorship research efforts, because the historic long-
term survival rate in this disease is low and quality- 
of-life (QOL) research has typically focused on pa-
tients with advanced disease.4,5 Most survivors have 
undergone invasive treatment, including surgery, ra-
diation therapy, and/or chemotherapy, resulting in a 
higher comorbidity burden compared with survivors 
of other cancers.5 These treatments and their effects 
can impact QOL, both temporarily after treatment 
and permanently. Thus, understanding the chal-
lenges faced by NSCLC survivors is more important 
than ever.

The National Coalition for Cancer Survivor-
ship (NCCS) defined a survivor as a person diag-
nosed with cancer “from the time of diagnosis and 
for the balance of life.”6 Survivorship care focuses 
on health after treatment and encompasses physical, 
psychological, and socioeconomic issues. There are 
4 essential elements of survivorship care, defined by 
the Institute of Medicine: (1) surveillance for the re-
currence of cancer, new primary cancers, and medi-
cal and psychosocial late effects; (2) prevention of 
recurrent or new cancers and of late effects of treat-
ment; (3) intervention for consequences of cancer 
and treatment; and (4) coordination between oncol-
ogy specialists and primary care physicians.7 Thus, 
survivorship care includes attention to issues related 
to follow-up and surveillance, QOL, late and long-
term effects of treatment, secondary and second pri-
mary cancers, employment and financial concerns, 
and the psychological impact of cancer. In NSCLC, 
the time at which survivorship care begins is not 
standardized, and national guidelines advocating 
for survivorship care do not specify a specific time at 
which this care should begin.8 Based on the NCCS 
definition, attention to issues related to survivorship 

should begin at diagnosis and continue throughout 
the trajectory of the disease course. Attention to all 
facets of care is important to ensure that NSCLC 
survivors receive comprehensive survivorship care. 

Overall QOL in Lung Cancer Survivors
QOL involves physical, psychological, and social do-
mains, depending on occasion, and spiritual or exis-
tential well-being.9 Health-related QOL (HRQOL) 
is the subjective functional effect of a disease and/or 
its treatment on a patient.10 According to the 2010 
National Health Interview Survey, poor physical and 
mental HRQOL were reported by 24.5% (approxi-
mately 3.3 million) and 10.1% (approximately 1.4 
million) of all cancer survivors, respectively, which 
were significantly higher than for adults without a 
history of cancer (10.2% and 5.9%, respectively) in 
a weighted analysis.11 

A prospective study of patients with NSCLC 
who underwent surgery found that physical and 
mental HRQOL of survivors were lower compared 
with an age- and gender-matched reference cohort 
even 2 years after surgery. Interestingly, the physi-
cal aspects of HRQOL remained low after surgery, 
whereas the mental domain improved moderately at 
6 months and 2 years after surgery, although remain-
ing lower than that of the matched reference cohort 
at all time points.12 Lung cancer survivors (1–6 years 
postdiagnosis) reported lower physical composite 
scores when compared with a lung cancer screening 
cohort,12 but a second study13 reported comparable 
mental composite scores. The lowest mean subscale 
scores were in physical functioning and role limita-
tions.13 Another study in NSCLC survivors suggest-
ed that global QOL and the subscales of physical and 
functional well-being were significantly decreased 
compared with baseline levels for up to 3 months 
postoperatively, but were similar at 3 months post-
treatment.14 Interestingly, emotional well-being sub-
scale scores increased 3 months postoperatively de-
spite the prevalence of depression in this population.

Sarna et al4,9 studied QOL outcomes in 142 long-
term NSCLC survivors. Nearly 60% of survivors re-
ported comorbidities and 50% had a forced expira-
tory volume in the first second of expiration (FEV1) 
of less than 70% of predicted. Despite this, 71% of 
survivors were hopeful and 50% viewed the cancer 
experience as a positive life change. However, 22% 
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had distressed mood and 21% of the survivors had 
severe functional restrictions (confined to their bed/
house because of respiratory limitation), suggesting 
that there is a subpopulation of survivors in need of 
targeted interventions to improve QOL. Evidence 
suggests that some NSCLC survivors have perma-
nently reduced long-term HRQOL compared with 
the age- and gender-matched population without 
cancer.15 Factors predicting poor QOL after surgery 
vary by study and include Caucasian race, depres-
sion, lower preoperative diffusing capacity of the 
lungs for carbon monoxide (DLco), gender, baseline 
prognostic factors (Karnofsky performance scale, 
weight loss, disease stage, and histology), dyspnea, 
pain, and nausea.9,14,16,17 Preoperative dyspnea, adju-
vant chemotherapy, extensive surgical resection, and 
comorbidities also predict for worse QOL scores,14,18 
The association of continued smoking after diagno-
sis with QOL has been hypothesized, but studies are 
inconsistent. In a study by Sarna et al9 that collected 
data on current and prior smoking in lung cancer sur-
vivors, a correlation between QOL and smoking was 
not established. On the other hand, a meta-analysis 
of 13 HRQOL studies found a strong negative cor-
relation between QOL and continued smoking after 
diagnosis.18 The primary predictor of lower mental 
QOL in one study was distressed mood; primary pre-
dictors for lower physical QOL were older age, living 
alone, FEV1 less than 70% of predicted, distressed 
mood, time since diagnosis, and more comorbid dis-
eases.9 These factors may help identify survivors at 
greatest risk for temporary or permanent reductions 
in mental or physical QOL, paving the way for tai-
lored interventions in defined populations.

Factors Affecting QOL in 
Lung Cancer Survivors 

Treatment-Related Factors

Therapy for early-stage lung cancer includes surgery 
in most cases, with radiation and chemotherapy also 
playing an important role in more advanced disease. 
Late and long-term effects of these therapeutic mo-
dalities determine QOL in survivors (Table 1). 
Surgery: Surgery substantially reduces HRQOL 
across almost all dimensions immediately, but 
HRQOL improves continuously up to 2 years after 
surgery. Despite improvements, however, nearly 50% 

of survivors may continue to experience symptoms 
and functional limitations.19 The type of lung can-
cer surgery can affect survivor QOL, with lobectomy 
resulting in increased postoperative dyspnea com-
pared with sublobar resection in the first month after 
surgery. QOL scores in all domains except pain ap-
proximate baseline values 3 months postoperatively 
in both groups, indicating good recovery. How-
ever, after pneumonectomy, physical functioning, 
pain, shoulder function, and dyspnea do not return 
to baseline even after 12 months.20 Another study 
evaluating the impact of surgical modality on QOL 
concluded that most QOL indicators remained near 
baseline for up to 24 months after surgery, except 
physical functioning, pain, and dyspnea, which re-
mained significantly impaired. QOL was significant-
ly better after lobectomy than after pneumonectomy 
with regard to physical function, social function, role 
function, global health, and pain.21,22

Mode of surgery may also affect QOL. In a Japa-
nese study comparing QOL in patients undergoing 
video-assisted thoracoscopic surgery (VATS) versus 
open thoracotomy for lung cancer, those undergoing 
VATS procedures had an improved QOL in 6 dimen-
sions (social functioning, role-physical, role-emotion-
al, vitality, bodily pain, and mental health perception) 
whereas only 2 dimensions improved (bodily pain and 
mental health perception) over time for patients un-
dergoing thoracotomy. This suggests that recovery in 
QOL indices may improve faster in patients who un-
dergo VATS procedures than in those who undergo 
open thoracotomy.23 Further study on the impact of 
different surgical procedures and potential interven-
tion is necessary to optimize postsurgical QOL.
Adjuvant Chemotherapy: Adjuvant chemotherapy 
with platinum-based regimens improves survival af-
ter surgery, based on data from the JBR.10 study and 
other trials.24–27 However, long-term toxicities of ad-
juvant cisplatin-based chemotherapy include senso-
ry neuropathy and hearing loss, estimated to occur in 
approximately 45% and 21% of patients, respective-
ly, in the JBR.10 study.24 In a QOL companion study 
of JBR.10 participants, global QOL declined in both 
the observation and chemotherapy arms, with both 
groups experiencing high symptom burden related to 
fatigue and postsurgical pain. A higher proportion of 
patients in the observation arm reported improved 
QOL in global, physical, role, cognitive, and social 
functioning domains at 3 months postoperatively 
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compared with patients in the chemotherapy arm. 
At 9 months, the global QOL of the patients in the 
chemotherapy arm was comparable with that of pa-
tients in the observation arm, indicating a recovery 
of QOL for patients treated with chemotherapy. 
However, for those receiving cisplatin, sensory neu-
ropathy and hearing loss persisted throughout the 
study follow-up period, up to 30 months posttreat-
ment.21 These results suggest that adjuvant therapy 
improves survival at a cost of short-term decline in 
global QOL, which improves to a significant degree 

when treatment is completed. A retrospective evalu-
ation of long-term HRQOL among patients who un-
derwent surgery for NSCLC suggested that adjuvant 
therapy may also predict for improved long-term 
HRQOL at a median follow-up of 4.8 years.15

Radiation Therapy: Radiation therapy also affects 
QOL in lung cancer survivors. Machtay et al28 assessed 
the risk of death from intercurrent diseases in survivors 
who received adjuvant radiation. Advanced age and 
higher radiotherapy dose predicted for increased risk. 

Abbreviations: ACS, American Cancer Society; CDC, Centers for Disease Control and Prevention; NSAID, nonsteroidal anti-inflammatory drug; QOL, 
quality of life.

Table 1  Summary of Potential Treatment Strategies for QOL Factors in Lung Cancer Survivors
QOL Factor/Symptom Recommendations for Management

Fatigue • Assess for underlying pulmonary dysfunction/disease, depression, 
thyroid dysfunction

• Encourage routine physical activity as tolerated

Pain (including postthoracotomy pain    
   syndrome)

• NSAIDS, opioids, antidepressants, antiepileptics as needed
• Consider referral to physical therapy
• Early referral to pain management
• Consider nerve blocks for severe pain

Peripheral neuropathy • Duloxetine, pregabalin, NSAIDs, opioids

Psychosocial and economic issues • Screen for anxiety and depression at regular intervals
• Screen for comorbidities and socioeconomic factors
• Consider pharmacologic interventions (ie, antidepressants)
• Referral to mental health professional, cognitive-behavioral therapy, 

peer support programs, educational-informational programs as 
appropriate/available

• Regular assessment of practical and financial concerns

Tobacco use • Assess for continued tobacco dependence at regular intervals
• Combination behavioral and pharmacologic interventions
• Referral to tobacco cessation programs
• Referral to community-based resources

Respiratory dysfunction/dyspnea • Bronchodilators as indicated
• Supplemental oxygen as indicated
• Consider referral to pulmonary rehabilitation program

Sedentary lifestyle/lack of physical activity • Assess pretreatment and posttreatment physical activity level
• Counsel against inactivity/sedentary lifestyle
• Encourage routine physical activity (30 min/d most days of the week) as 

tolerated
• Consider referral to rehabilitation program (physical therapy, 

pulmonary rehabilitation, exercise specialist)

Preventive health (vaccinations) • Review vaccination history at regular intervals
• Annual influenza vaccination
• Pneumococcal vaccination as per guidelines
• Age-appropriate vaccinations as per NCCN8 and CDC Adult 

Immunization Schedule124

Recurrence/Second malignancy • Surveillance for recurrence with regularly scheduled clinical evaluations 
(eg, physical examination, imaging)

• Screen for continued tobacco use and encouraged cessation as needed
• Age-appropriate cancer screenings as per NCCN and ACS125 guidelines 

(to view NCCN Guidelines for Detection, Prevention, and Risk 
Reduction, visit NCCN.org)
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Radiation pneumonitis is a well-known complication 
that can occur up to many years after treatment, with 
an incidence of 2% to 16%.29–32 Symptoms include 
cough, dyspnea, and, in extreme cases, respiratory 
failure and death.33 Variables predicting for radiation 
pneumonitis include pretreatment performance sta-
tus, female gender, and FEV1.

33 Ongoing tobacco use 
at the initiation of RT may paradoxically be associat-
ed with a lower incidence of radiation pneumonitis.32 
Treatment for pneumonitis may include steroids and 
supplemental oxygen, although efficacy has not been 
studied in a systematic way.34 

Physical Symptoms in  
Lung Cancer Survivors
Long-term physical symptoms that persist after treat-
ment for lung cancer may include respiratory issues, 
fatigue, hearing loss, neuropathy, and postsurgical 
pain.35 Respiratory issues can occur in nearly 60% 
to 70% of the patients and include dyspnea, cough, 
wheezing, phlegm, decreased functionality, and pain 
(including postthoracotomy pain).4 Fatigue may de-
velop over time, diminishing energy, mental capac-
ity, and the psychological condition of patients with 
cancer.36 It is the most common symptom associated 
with cancer therapy, affecting nearly 70% to 90% 
of patients.36–38 Among lung cancer survivors, the 
prevalence of fatigue approaches 70% at 4 months 
after thoracotomy.39 In one study, the prevalence of 
fatigue was 57%, with 47% of patients reporting mild 
fatigue and 17% experiencing moderate to severe fa-
tigue leading to significant functional impairment. 
Pulmonary disease, depression, and anxiety were as-
sociated with a higher incidence of fatigue, whereas 
those who met physical activity guidelines reported 
less fatigue.35 Some studies suggest resolution of fa-
tigue at 3 to 6 months after lung cancer surgery,16,40 
whereas other studies show that fatigue persists for 
months to years after treatment completion.19,39 Fa-
tigue may also be related to organic disorders, such 
as thyroid dysfunction, depression, and/or anxiety.35

Pain has been reported to be the most distress-
ing symptom experienced by cancer survivors41,42 
throughout the disease and treatment trajectories. 
Nearly 90% of all patients with cancer experience 
pain during the course of their illness.43 Results of a 
study of diverse cancer survivors showed that 20% 
had cancer-related chronic pain, and 43% had ex-

perienced pain since diagnosis. The presence of 
pain predicts a poorer QOL in several domains, is 
more frequently experienced by women, and has a 
considerable impact on QOL among patients with 
cancer and survivors.44 Chronic pain was reported 
in 25% long-term NSCLC survivors followed in a 
survivorship clinic.45 Emerging evidence suggests a 
potential genetic basis of pain severity, with single 
nucleotide polymorphisms in PTGS2 and LTA genes 
being shown to predict pain severity and QOL in 
long-term NSCLC survivors.46 Additionally, adju-
vant chemotherapy with cisplatin-based regimens is 
also associated with persistent neuropathy and pain 
that can affect overall QOL in treated patients, even 
at 30-month follow-up.21

Postthoracotomy pain is a unique problem of 
NSCLC survivors. It is described as recurring or per-
sistent pain with neuropathic characters (burning, 
dysesthesia, aching) along the thoracotomy incision, 
usually persisting for a prolonged period (>2 months) 
postoperatively, and occurs in the absence of recurrent/ 
metastatic disease.47 It is likely related to surgical in-
tercostal nerve injury, with an estimated incidence of 
11% to 80% in NSCLC survivors who underwent sur-
gery.48–52 Nearly 30% of patients report continued pain 
up to 5 years after surgery.49 Early postoperative pain is 
the single highest predictor of long-term pain.52

 Pain has a considerable negative impact on QOL 
among lung cancer survivors. Treatment for pain, in-
cluding neuropathic and postthoracotomy pain, has 
been reviewed elsewhere53 and may include analge-
sics such as nonsteroidal anti-inflammatory drugs, 
opioids, certain antidepressants and antiepileptics, 
physical therapy, and integrative medical tech-
niques. Early referral to pain management services 
is often recommended, with more invasive methods, 
such as electrical nerve stimulation, sympathectomy, 
and long-term neuromodulation with epidural anal-
gesia or spinal cord stimulation, reserved for survi-
vors with moderate to severe refractory pain.54

Psychosocial Issues in  
Lung Cancer Survivors
Psychological distress is reported in at least 40% of 
NSCLC survivors, significantly higher than rates seen 
in survivors of other cancers.55 Psychological distress 
may be mediated by many things in NSCLC survivors, 
including fear of recurrence and guilt about their role 
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in the development of their cancer. Unjustified blame 
and shame can be associated with the diagnosis of 
lung cancer and its relation to smoking. A significant 
proportion of patients with lung cancer, particularly 
those who had stopped smoking years earlier or had 
never smoked, feel unjustly blamed for their illness.56

Practical aspects of posttreatment life, such as 
employment and cost of cancer care, may also con-
tribute to distress. Recent studies of survivors of 
various cancers suggest that a cancer diagnosis forces 
departures from the workplace in 17% of survivors 
and significantly increases  financial burden or risk of 
bankruptcy. Lung cancer significantly increases risk 
of departure from the workforce compared with oth-
er cancers, such as colon cancer (odds ratio [OR], 2.8 
for stage II disease and 6.1 for stage III disease),57 and 
lung cancer survivors have the highest decline in 
employment rates.58 Kim et al59 showed a decline in 
employment from 69.6% before treatment to 38.7% 
after treatment in South Korean NSCLC survivors, 
significantly lower than the rate of decline in healthy 
volunteers. This trend of decreasing reentry into the 
workforce after an NSCLC diagnosis can have a huge 
impact on receipt of appropriate survivorship care, 
because loss of employment can cut health insurance 
benefits and lead to poor compliance or lack of ac-
cess to follow-up care and recommended treatments. 
Thus, assessment of practical concerns that can in-
crease distress in this population, and interventions 
directed at addressing these concerns, are important.

Distress has been associated with noncompli-
ance with cancer surveillance screening behaviors in 
long-term cancer survivors60 and lack of engagement 
in health behaviors, such as exercise61 and smoking 
cessation.62 Despite the association with noncom-
pliance, cancer survivors report feeling that their 
psychosocial needs are not met within the context 
of their survivorship care.63 NCCN Clinical Prac-
tice Guidelines in Oncology (NCCN Guidelines) 
for Survivorship recommend screening for anxiety/ 
depression and psychosocial distress as a part of rou-
tine survivorship care (to view the most recent ver-
sion of these guidelines, visit NCCN.org).8 Apart 
from screening, adequate follow-up with appropriate 
referral and treatment of patient distress is indicated. 

Studies have shown a beneficial effect of thera-
peutic interventions on emotional and functional 
adjustment and treatment- and disease-related 
symptoms.64 Therapies chosen to help distressed 

individuals may range from behavioral interven-
tions such as cognitive-behavioral programs,  
educational/informational programs, and peer sup-
port programs.65–67 Physical exercise may also help to 
decrease anxiety and depression, whereas pharmaco-
logic interventions or referral to a psycho-oncologist 
or other mental health professional may be appropri-
ate.68 At this time, no specific approach appears to 
be most effective.69 Regular assessment of practical 
and financial concerns is also key to ensuring that all 
psychosocial needs are met.

Role of Preventive Health: Lifestyle 
Factors and Risk of Second Malignancy

Smoking and Lung Cancer Survivorship
Cigarette smoking is the major risk factor for lung 
cancer development and approximately 80% of lung 
cancers occur in smokers.70 A diagnosis of lung can-
cer can serve as a teachable moment for patients, 
because smoking cessation is known to improve 
survival71,72 and reduce the risk of recurrence73 in 
NSCLC survivors. Smoking cessation also increases 
performance status and QOL.74–76 Studies have also 
shown that patients who continue to smoke in the 
perioperative period have higher postoperative pul-
monary morbidity and mortality.77

Approximately 50% to 80% of smokers quit at 
the time of lung cancer diagnosis or during the first 
year,70,78,79 but many return to their habit after sev-
eral months have elapsed.80–82 Lack of emotional sup-
port, peer smoking behavior, and psychosocial and/
or socioeconomic factors, such as low income, low 
education, or reliance on government-subsidized 
health insurance,80,81,83–87 have been associated with 
continued smoking. The presence of comorbidities 
has been shown to facilitate successful smoking ces-
sation efforts.78,84 Unfortunately, only a small frac-
tion of survivors report having received assistance 
with smoking cessation, and only 25% of those who 
continue to smoke indicate that they were given any 
guidance about smoking cessation from their health 
care providers.70 

Realizing that recommendations from health 
care providers have a powerful impact on patient be-
havior,88 a growing proportion of survivors could de-
rive benefits from provider-driven recommendations 
and interventions designed to promote smoking ces-
sation. In fact, the NCCN Guidelines for NSCLC89 
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recommend counseling about smoking cessation for 
all lung cancer survivors as part of routine survivor-
ship care, and both NCCN90 and ASCO91 have re-
cently published guidelines or provider tools to help 
health care providers assist survivors in their smok-
ing cessation progress. Various methods to facilitate 
cessation may range from counseling to pharmaco-
therapy. Current US Public Health Service Clinical 
Practice guidelines for smoking cessation recommend 
using the 5A’s (Ask, Advise, Assess, Assist, and Ar-
range) and recommend combination therapy involv-
ing behavioral and pharmacologic interventions, be-
cause this has been shown to be more effective than 
any component alone.92 FDA-approved medications 
include nicotine replacement, sustained-release 
bupropion, and varenicline. National hotlines and 
community-based programs are also important re-
sources for survivors interested in smoking cessation.

Physical Activity in  
Lung Cancer Survivors
All forms of lung cancer therapies lead to varying 
degrees of physical or functional impairments that 
can dramatically reduce a patient’s ability to toler-
ate exercise.93 Peak oxygen consumption per unit 
time (Vo2) is markedly reduced among patients with 
lung cancer at baseline, and lung cancer surgery is 
associated with further reductions.94,95 Low baseline 
exercise capacity among patients with lung cancer is 
associated with a longer postoperative hospital stay.96 
Restriction in physical activity is a well-recognized 
short-term side effect of lung cancer surgery. Some 
studies suggest that most patients undergo significant 
recovery within the first year,16,97,98 whereas others 
suggest that these deficits may persist.99 Engagement 
in moderate to strenuous physical activity is low-
est in the 6 months after treatment, but thereafter 
returns to prediagnosis levels or increases.100 Physi-
cal activity has been associated with improvements 
in QOL, fatigue, and functional capacity in various 
groups of cancer survivors.101 Pulmonary rehabilita-
tion programs for postoperative patients with lung 
cancer have found positive effects on functional 
ability, exercise capacity, and dyspnea.102,103 Progres-
sive resistance exercise training (PRET) also has 
been shown to be a feasible exercise regimen in lung 
cancer survivors.104 In a study of long-term NSCLC 
survivors, greater motivational readiness for physi-

cal activity was associated with improved QOL.105 
Although nearly 66% of survivors do not meet na-
tional physical activity guidelines, those meeting the 
guidelines report better QOL in multiple domains 
compared with less-active individuals.100,106 

Limited data are available to provide exercise 
guidelines specific for lung cancer survivors. Emerg-
ing evidence suggests that routine exercise is associ-
ated with improvements in cardiorespiratory fitness, 
QOL, and fatigue after a diagnosis of early-stage lung 
cancer.101–103,105 The benefits of physical activity and 
exercise are further strengthened by results of land-
mark observational studies reporting that regular 
physical activity (3–5 d/wk for 30 minutes per ses-
sion, achieving 50%–70% of heart rate reserve) is as-
sociated with a reduction in cancer-specific mortal-
ity and all-cause mortality in early-stage breast,107,108 
prostate,109 and colorectal cancers,110,111 relative to 
physical inactivity. Thus, it is reasonable to recom-
mend routine physical activity or exercise in NSCLC 
survivors who can tolerate it. 

Although patients who undergo more extensive 
pulmonary surgeries may be considered at higher risk 
for exercise-related injuries, general recommenda-
tions for routine physical activity and the avoidance 
of a sedentary lifestyle should be universal. Those 
with high levels of pulmonary compromise should be 
referred to trained rehabilitation or exercise special-
ists.8 Survivors of early-stage lung cancer with less-
extensive pulmonary resections should be counseled 
on the standard guidelines endorsed by the Ameri-
can Cancer Society, NCCN, and American College 
of Sports Medicine,8,112,113 and should consider work-
ing with a trained rehabilitation or exercise specialist 
if embarking on a new program of physical activity. 
Guideline recommendations include participating 
in at least 150 minutes of moderate-intensity or 75 
minutes of vigorous-intensity activity each week, 
preferably distributed throughout the week. Addi-
tionally, 2 or 3 weekly resistance or strength training 
sessions involving major muscle groups should be en-
couraged. Stretching of major muscle groups should 
be performed on the day of exercise.8

Risk of Second Primary Malignancies
Curative surgery for lung cancer does not eliminate 
the risk of developing a recurrence or a new primary 
lung cancer. In a population-based study, the overall 
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incidence of recurrence was estimated at 27% (lo-
cal or regional, 7%; systemic, 20%) and was not in-
fluenced by histologic type.114 In addition, survivors 
treated with curative intent develop second prima-
ry pulmonary neoplasms at a rate of 1% to 2% per  
patient-year, and the 5-year survival rate of a second 
primary lung cancer is approximately 30%.115 

Extrapulmonary second primary tumors are also 
common in lung cancer survivors, occurring in be-
tween 3.5% and 8.7% of patients, with an average  
incidence of 1.8% per patient-year of follow-
up.114,116–119 These cancers typically occur more than 5 
years after the NSCLC diagnosis. There is a predom-
inance of tobacco-related cancers (eg, upper aerodi-
gestive tract, bladder, pancreas) given the shared risk 
factor of smoking.118 This suggests the importance of 
surveillance for lung cancer, age-appropriate cancer 
screening, and efforts toward smoking cessation in 
lung cancer survivors. NCCN recommends surveil-
lance for recurrent and new primary lung cancer 
in all individuals who have been treated for early-
stage lung cancer, including a history and physical 
examination and a CT scan of the chest every 6 to 
12 months for the first 2 years and then annually to 
evaluate for second primary lung cancers.89 In light 
of increased radiation risks from repeated imaging 
in long-term NSCLC survivors and the encourag-
ing results of low-dose CT screening for lung can-
cer in high-risk individuals, use of this modality for 
surveillance in the specific population of long-term 
NSCLC survivors is being increasingly considered. 
The American Association of Thoracic Surgeons 
endorses low-dose CT surveillance beginning in the 
fifth year after diagnosis, but this recommendation 
has not been uniformly endorsed by other national 
guideline panels.2,120,121 Further research evaluating 
optional surveillance strategies is needed to help de-
lineate the best surveillance imaging technology for 
this unique high-risk population. Because tobacco 
use is a risk factor for the development of several 
malignancies, all age-appropriate cancer screening 
guidelines should be followed in the care of NSCLC 
survivors.

Immunizations in Lung Cancer Survivors
Patients with cancer have similar or higher risk of 
infection with vaccine-preventable diseases com-
pared with healthy adults, including increased risk of 

morbidity and mortality associated with measles and 
varicella infections.122 In addition, survivors under-
going lung resections may be at higher risk for mor-
bidity in the setting of pneumococcal or influenza 
infections. In 2009, among adult cancer survivors, 
only 57.8% reported receiving an influenza vaccina-
tion and 48.3% reported receiving pneumococcal 
vaccination.123 Certain live virus vaccines are con-
traindicated in actively immunosuppressed patients, 
and NCCN recommends holding such vaccines 
during the 4 weeks preceding chemotherapy and at 
least 3 months after completing therapy. Influenza, 
pneumococcal, tetanus, and diphtheria vaccines are 
recommended per NCCN Guidelines for NSCLC89 
and Survivorship.8 

Conclusions
In summary, lung cancer survivors experience im-
pairment in physical functioning, mental health, and 
overall HRQOL that can be attributed to their can-
cer, its treatment, and comorbidities. Physical and 
pulmonary rehabilitation and management of psy-
chological distress help promote HRQOL outcomes 
in survivors and have the potential to improve QOL 
to pretreatment levels. Efforts to formulate a compre-
hensive survivorship care plan addressing the major 
issues that surround long-term NSCLC survivors are 
key to ensuring comprehensive care. Future collab-
orative efforts are needed to elucidate the complex 
issues that affect HRQOL in NSCLC survivors and 
to understand which interventions will provide ben-
eficial impact. Now is the time to conduct additional 
research in this increasing population and to develop 
interventions based on current understanding of the 
needs and issues they face.
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stairs). Which of the following recom-

mendations would be most likely to 

relieve these symptoms and improve 

quality of life?

a.  Take a 1-hour afternoon nap each 

day

b.  Drink 3–4 cups of coffee each day

c.  Participate in ≥150 minutes of moderate-intensity or 75 

minutes of vigorous-intensity physical activity and 2–3 

strength training sessions each week

d.  All of the above

choice questions. Credit cannot be obtained for tests complet-
ed on paper. You must be a registered user on NCCN.org. If you 
are not registered on NCCN.org, click on “New Member? Sign 
up here” link on the left hand side of the Web site to register. 
Only one answer is correct for each question. Once you suc-
cessfully answer all posttest questions you will be able to view 
and/or print your certificate. Software requirements: Internet

Instructions for Completion
To participate in this journal CE activity: 1) review the learning 
objectives and author disclosures; 2) study the education con-
tent; 3) take the posttest with a 66% minimum passing score 
and complete the evaluation at http://education.nccn.org/
node/73240; and 4) view/print certificate. After reading the 
article, you should be able to answer the following multiple-

Posttest Questions
1.  True or False: Attention to survivorship issues should begin as 

soon as possible after treatment of lung cancer is complete. 
2.  Which of the following long-term symptoms may persist af-

ter treatment for lung cancer?
a.  Wheezing
b.  Hearing Loss
c.  Pain
d.  Psychological distress
e.  All of the above

3.  A posttreatment lung cancer survivor complains of persis-
tent fatigue and difficulty with daily functions (eg, climbing 


