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Lung cancer in elderly patients
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Abstract: There is a worldwide-accepted evidence of a population shift toward older ages. This shift

favors an increased risk of developing lung cancer that is primarily a disease of older populations. Decision

making is extremely difficult in elderly patients, since this group is under-represented in clinical trials with

only 25% of them historically opening to patients older than 65 years. For all these reasons, a “customized”

preoperative assessment to identify physiological or pathological frailty should be encouraged since standard

tools may be less reliable. The work already done to improve patient selection for lung surgery in the elderly

population clearly shows that surgical resection seems the treatment of choice for early stage lung cancer.

Further studies are required to improve outcome by reducing postoperative morbidity and mortality.
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There is a worldwide-accepted evidence of a population shift
toward older ages. The current life expectancy in the United
States is 78.7 years compared to 49 years in 1900 (1). By the
second half of this century more than 20% of the population
will be older than 65 years (2,3). Increased life expectancy
reflects, in part, a better understanding of the diseases, new
interventions, and the success of public health programs.

The open question is what age cutoff should be used to
define “elderly”. In Europe and in the USA an age greater
than 70 is accepted to define this variable (4). However,
some authors define elderly patients in geriatric oncology
as “old” when their clinical status starts to interfere with
oncologic decision making (5,6).

"This shift favors an increased risk of developing disorders
that are more common at a more advanced age. Lung
cancer is one of them since it is primarily a disease of older
populations; in fact, less than 0.5% of lung cancer related
deaths occur at a age younger than 40 years (7) and the
highest incidence rates being in older people. In the United
Kingdom each year around 6 in 10 cases (61%) are diagnosed
in people aged 70 years and over (8). There are no significant
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sex differences in younger age groups: both men and women
have a 0.03% likelihood of developing lung cancer up to the
age of 39 (7). The incidence rates rise steeply around age
45-49 and peak in the 85-89 age group for males and in the
80-84 age group for females. The median age of diagnosis
in the United States is 70 years and 68% of the patients are
diagnosed after 65 years of age (1); 14% of lung cancers are
diagnosed in patients older than 80 years (9). The incidence
rates are higher for males than females in those aged 40-44
and from age 55-59. The widest gap appears at age 90 and
more, when the male:female ratio is around 22:10 (8). The
downturn observed at earlier ages in women reflects the fact
that females have not yet reached the age of highest cancer
incidence, since for lung cancer, incidence and mortality
follow the trend of prevalence of cigarette smoking, with a
latency of approximately 20 years (7).

Different ages require different considerations since age
per se cannot be considered the unique variable to suggest
or refuse surgical resection. However, decision making is
extremely difficult in elderly patients, since this group is
under-represented in clinical trials with only 25% of them
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historically opening to patients older than 65 years (10).
Even biology of lung cancer may be heterogeneous
in elderly patients, making a wider range of therapeutic
options applicable. Frail elderly patients should be identified
to asses those who will not benefit from surgery. However,
definition of the functional status by standard preoperative
assessment tools may not be reliable ad advanced ages
and new variables should be introduced to tailor the most
adequate treatment strategy for each patient. Optimization
of this strategy should allow decreasing cancer related life
limitations and letting median survival of elderly patients
with cancer approach the normal life expectancy. So far,
the life expectancy of an 80-year old in the United States is
9.1 years (8.1 in males and 9.7 in females), while the median
survival for elderly patients with untreated early stage lung
cancer in 14 months only (1,11). This suggests that life
limitations in that group are purely cancer related (12).

Aging: physiologic changes

The respiratory system undergoes a number of structural,
physiological and immunological changes with age. For
this reason, at this stage of our life, it is not always easy to
differentiate disease from a normal state.

The thoracic cage and diaphragm show important
modifications with the aging process. The structural
changes of the thoracic cage cause a marked reduction in
terms of chest wall compliance. Osteoporosis results in a
reduced vertebral height associated with a narrowing of the
intervertebral disk spaces with consequent stiffness. Rib
calcification and kyphosis reduces inspiratory expansion of the
cage and places the diaphragm in an unfavorable setting for
correct and effective contraction. The structural modifications
are accompanied by the progressive atrophy with consequent
weakness. The measurement of transdiaphragmatic pressure
(TP), maximum voluntary ventilation (MVV) and maximum
inspiratory pressure (MIP) reflects the contractile status of
the diaphragm. All these variables decline with age (13-15),
also the anatomical structure of the lung parenchyma
changes. A progressive senile hyperinflation is observed (16)
with enlarged air spaces, degeneration of the elastic fibers
and reduction of the peribronchial support opposing to the
premature closure of small airways during forced expiration
and even normal breathing. This causes what is called
“senile emphysema”, with loss of elastic recoil, decreased
lung compliance and intrapleural pressure. Changes in lung
compliance are not uniformly distributed within the lungs
with a consequent ventilation/perfusion mismatch (1).
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From a functional point of view there is a decline in vital
capacity (VC) and pO, with increased residual volume (RV)
both in smokers and non-smokers. The estimated rate of
decline in forced expiratory volume in 1 second (FEV)) is
25-30 mL/year starting at the age of 35-40 years; it can
even double up to 60 mL/year after 70 years of age (17).
Also the diffusion capacity across the alveolar-capillary
interface (DLCO) declines significantly (18).

The ventilatory response to lower oxygen tension and
hypercapnic insults is markedly reduced during aging (19-21).
The age-related beta adrenergic receptor dysfunction causes
older individuals to require lesser metacholine doses to cause
significant bonchocostriction when compared with middle-
aged individuals.

Elderly patients are also at higher risk for respiratory tract
infections due to impairment of the immune response (22).
This risk is much higher in smokers due to bronchial
mucociliary dysfunction (23,24).

Other age-related problems may be due to functional
decline of other organs: decline in glomerular filtrate
rate, increasing incidence of heart disease and cognitive
dysfunction, decrease of distribution of water soluble drugs,
assumption of more drugs with consequent potential side
effects.

General considerations

From the epidemiological point of view, early stage lung
cancer is observed more frequently in elderly patients; in
fact, stage I disease increases from 79% in patients younger
than 65 years to 87% in those above 75 years (25). Also
resectability obviously increases with age (1,26): from 15.3%
in those younger than 54 years to 25% above 75 years.

Also histology changes with age. Squamous cell carcinoma
(SCC) increases from 27% in patients younger than 65 years
to 38% in those above 75 years, with a decrease of
adenocarcinoma from 61% to 50%. These modifications
may be associated also to a different calculation of disease-
free survival (DFS) since SCC is associated more frequently
with local disease and lower recurrence rates (27-29).

Lobectomy associated with complete lymphadenectomy is
considered the gold standard for lung cancer treatment (30),
particularly for stage I and II disease (31). However, limited
resections like wedges and segmentectomies have recently
been reconsidered (32-34), particularly in the elderly and
high-risk population. The previously well documented
overall survival benefits of lobectomy over limited resections
are not observed in patients older than 75 years (25,35-37).
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Razi clearly showed (38) that for T;ANM, non-small cell
lung cancer (NSCLC), sublobar resections are not inferior
to lobectomy in the elderly population and they should be
considered a viable alternative in this high-risk group. The
thoracoscopic approach should also be incentivated since it
not only contributes to reduce surgical trauma and preserve
chest wall mechanics, but it also reduces postoperative
morbidity and mortality, postoperative delirium, and it allows
to lower the narcotic requirements and eventually favors a
faster recovery time (11,39-42). If the thoracoscopic approach
is not technically feasible, limited thoracotomy should be
considered (43). Bronchovascular reconstructions should also
be performed to avoid pneumonectomy (44-47), preserve
lung function and reduce the rate of complications. Extended
resections should be considered extremely carefully.

While surgery remains the treatment of choice for early
stage lung cancer even in elderly patients, many of them
are unsuitable for such an approach due to comorbidities
or patient/relatives refusal. In these cases, standard external
beam radiation and SBRT should be considered as an
alternative after histological confirmation.

At an advanced age, the selection of patients fit for
surgery is crucial. If preoperative work-up is inappropriate
and operability is not assessed correctly, these patients
could be under- or overtreated (48). The SEER database
shows that only 8% of the youngest patients are denied
surgery or offered a palliative treatment, in contrast to 30%
of elderly patients (25). On the other side, if the selection
is inappropriate, postoperative morbidity and mortality
may raise dramatically. Aelony er /. (49) showed that
for patients undergoing major lung resections for early
stage NSCLC, mortality was 0.45% for those younger
than 45 years and 1.2% for patients older than 75 years.
Hino (50) showed that octogenarians with postoperative
morbidity had significantly poorer prognosis than those
without it. A number of risk factors for developing
postoperative morbidity have been reported: congestive
heart failure, myocardial infarction, male gender, type of
operative procedure, extended lymph node dissection,
FEV, of 40% or less, smoking status, stroke (3,26,27,42)
and administration of induction therapy (51). For all these
reasons, a “customized” preoperative assessment to identify
physiological or pathological frailty should be encouraged
since standard tools may be less reliable.

Assessment of elderly patients before surgery

Elderly patients represent a heterogeneous group and they

© Journal of Thoracic Disease. All rights reserved.

jtd.amegroups.com

Venuta et al. Lung cancer in elderly patients

should be accepted or not for lung surgery and other major
surgical procedures on the basis of physiologic rather than
chronologic age. Cardiac and pulmonary risk assessment
should be included, as well as geriatric and cognitive
evaluation.

Tumor boards provide a treatment planning approach
with a number of clinicians of several specialties discussing
the clinical status and treatment options for each patient.
They are crucial to generate coordinated treatment plans
and improve timely access to care (52); they allow better
adherence to guidelines and help overcome the potential
bias of the treating or diagnosing physician (53,54). These
boards work not only as mechanisms for improving patient
care but also as educational forums; particularly, they
provide significant educational exposure for postgraduate
trainees at University Institutions (55,56). The American
College of Surgeons Commission on Cancer recognizes
that they are essential for excellence in cancer care (5).

Cardiac evaluation: the American Heart Association
(AHA) and the American College of Cardiology (ACC) have
already provided guidelines for preoperative cardiovascular
assessment for non-cardiac surgery at all ages (57). Six
independent predictors of complications are currently
considered (58):

(I)  High risk surgery (thoracic surgery is considered at

high risk);

(II) History of ischemic heart disease;

(IIT) History of congestive heart failure;

(IV) History of cerebrovascular disease;

(V) Diabetes requiring treatment with insulin;

(VI) Creatinine >2 mg/dL.

According to these variables, the incidence of major
cardiac complications in the groups with 0, 1, 2 or 3 risk
categories was 0.5%, 1.3%, 4% and 9% respectively.

Assessment for coronary risk factors and stress tolerance
are crucial. Patients with a poor functional status or meeting
at least one of the above mentioned criteria or with a history
of angina or claudication should undergo noninvasive
testing before surgery, including carotid artery echo. ECG
and echocardiography should always be performed. An
enlarged atrium has been reported to be a risk factor for the
development of postoperative cardiac arrhythmia (59).

Pulmonary evaluation: pulmonary function tests (PET)
are always performed at any age before considering a patient
as a suitable candidate for lung resection. Until a couple of
decades ago standard spirometric variables were considered
crucial; particularly, increased postoperative morbidity
and mortality were predicted by a FEV, <2 L/sec or 60%
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predicted for pneumonectomy, <1.6 L/sec for lobectomy
and 0.6 L/sec for wedge resections and segmentectomy (60).
More recently, the most commonly used functional
algorithms for preoperative assessment suggest to consider
the predicted post-operative (ppo) FEV, in choosing further
tests or even excluding patients from operation without
further tests (61). A value of ppoFEV, <40% is currently
used to distinguish between normal risk and higher risk
lung resection patients (62). However, ppoFEV, clearly
overestimates the actual FEV, observed during the first
postoperative period, when most of the complications are
observed (63). Assessment of DLCO and VO,max may be
required to further improve preoperative assessment (62).

Geriatric evaluation: a number of indices have been
reported to be useful to assess the geriatric population;
however, only two of them are particularly interesting and
are currently considered. The International Society of
Geriatric Oncology (ISGO) proposed the “Preoperative
Assessment of Cancer in Elderly” (PACE) to assess surgical
risk in this specific population. This tool includes several
indexes [Eastern Cooperative Oncology Group (ECOG)
performance status, American Society of Anesthesiologists
(ASA) score, Physiologic and Operative Severity Score on
the Enumeration of Mortality and Morbidity (POSSUM),
activities of daily living (ADL), etc.]. This “score” has
been validated in several branches of surgery but not yet in
thoracic surgery (1).

The performance status as measured by the Karnofsky
and the ECOG scales remain the most appropriate for
patients with lung cancer undergoing surgery or not (64-67).

Cognitive evaluation: one of the most difficult variables
to predict is the impact of surgery on functional decline/
recovery and permanent loss of independence. Quality of life
is extremely important both for patients undergoing surgery
or medical treatment, including radiation; this is crucial for
elderly patients and their families. There is not yet a decent
amount of data in this specific subset of patients. Previous
studies showed that most of the patients are discharged
directly home from the hospital (68). Cognitive dysfunction
is usually observed in 25% of the patients during the first
week after surgery and 9% at 3 months. This increases with
age (69). Patients with preoperative dementia are more likely
to develop postoperative complications (70).

Final considerations

The work already done to improve patient selection for
lung surgery in the elderly population clearly shows that
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surgical resection seems the treatment of choice for early
stage lung cancer. Further studies are required to improve
outcome by reducing postoperative morbidity and mortality.
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