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Abstract 

Lung cancer remains the number one cause
of malignancy-related mortality in the United
States. Identifying risk factors that are predic-
tive of short-term mortality among patients
with non-small cell lung cancer will allow the
patients, their families and health care
providers to be better prepared emotionally for
the fatal outcome and may attenuate the cost
and distress associated with often futile meas-
ures. The objective of this study was to meas-
ure the 3-month mortality among patients with
non-small cell lung cancer who developed res-
piratory failure. This retrospective study
reviewed the outcome of all patients with inop-
erable non-small cell lung cancer who were
admitted to our hospital with respiratory fail-
ure. Respiratory failure was defined as need
for mechanical ventilation, noninvasive venti-
lation, or at least 50% fraction of inspired oxy-
gen. Short-term mortality was defined as death
in the hospital or within 3 months of dis-
charge, as well as discharge to hospice; short-
term mortality was found to be 94.4% in the
study population. The prognosis of patients
with inoperable non-small cell lung cancer and
respiratory failure is grave. Short-term mortal-
ity among this patient population is close to
100%.

Introduction

Trachea, lung, and bronchus cancer remains
the number one cause of malignancy-related
mortality in the United States. It is responsible
for close to 160,000 deaths annually and repre-
sents 28% of all cancer deaths.1 Unlike the
leading cause of mortality- major cardiovascu-
lar diseases- cancer-related death is generally
much more predictable once the diagnosis is
established. Extensive data exist on lung can-
cer survival rates by stage.2,3 The available
information about expected short-term mortal-
ity among patients with lung cancer who devel-
op certain potentially predictive symptoms or
complications is much more limited.

Identifying risk factors for short-term mortali-
ty will allow health care professionals to better
mentally prepare the patients, their families
and themselves for an unfavorable outcome.
The focus of patient management can be shift-
ed to less aggressive care and to comfort.

Survival will be poorer in the subset of
patients having lung cancer who develop respi-
ratory failure compared with patients having
the same-stage lung neoplasm who do not
develop respiratory failure. In a study 25 years
ago among a population with unresectable
small cell lung cancer and non-small cell lung
cancer who required mechanical ventilation,
Ewer et al. found that mortality exceeded 95%.4

Eighty-five percent died while on mechanical
ventilation. Groeger et al. documented 76% in-
hospital mortality among patients requiring
mechanical ventilation who had a diagnosis of
any malignancy.5 In 2003, Lin et al. studied
patients with lung cancer who required
mechanical ventilation for longer than 24
hours and found that an Acute Physiology and
Chronic Health Evaluation (APACHE) III score
less than 70 and a fraction of inspired oxygen
(FIO2) less than 0.6 were predictive of some-
what better chance of weaning from the respi-
rator. The overall hospital mortality still
exceeded 85%.6 Studies evaluating mortality
among patients with lung cancer requiring
intensive care for any reason reveal a broader
range of findings because of different criteria
used for intensive care unit admission.7,8

The objectives of this study were to measure
short-term mortality (death occurring in the
hospital or within 3 months of discharge)
among patients having inoperable non-small
cell lung cancer admitted with respiratory fail-
ure and to identify risk factors for death at the
time of acute respiratory failure. In contrast to
previously reported data, this study targets a
more homogeneous and narrowly defined pop-
ulation with surgically incurable non-small cell
lung cancer.

Materials and Methods

The study design was approved by the
Institutional Review Board at University of
Southern California (USC). Medical records of
patients admitted to USC University Hospital/
Norris Comprehensive Cancer Center between
January 1999 and December 2009 who met the
following criteria were reviewed: diagnosis of
unresectable non-small cell lung cancer (or
inoperable patient) and respiratory failure at
the time of admission or any time before dis-
charge. For the purpose of this study, respira-
tory failure was defined as need for intubation
unrelated to a procedure, use of noninvasive
ventilation, or requirement of at least 50% FIO2

(Table 1). The collected data included patient

demographics, type and stage of non-small cell
lung cancer,9 length of hospital and intensive
care unit stay, discharge to hospice or death in
the hospital or within 3 months of discharge
(short-term mortality) (Table 1), APACHE-II
score at the time of admission or respiratory
failure, evidence of carbon dioxide retention
(partial carbon dioxide tension >45 mm Hg),
history of chronic obstructive pulmonary dis-
ease (COPD), and duration of mechanical ven-
tilation. Mortality among the admitted patients
was measured as a percentage (95% confi-
dence interval) based on binomial distribu-
tion. The study design included multiple
regression analysis to identify risk factors for
short-term mortality.

Results

Eighteen patients met the study criteria
(Table 2). There were 8 cases of adenocarcino-
ma, 5 cases of squamous cell carcinoma, 2
cases of bronchoalveolar carcinoma, and 3
cases of poorly differentiated non-small cell
lung cancer.

Seventeen of 18 patients (94.4%, 95% confi-
dence interval, 72.7-99.9%) met the criteria for
short-term mortality. The single patient who
was alive 3 months after leaving the hospital
died 1 month later at a nursing home. Because
of the extremely high mortality, no regression
analysis could be performed to identify risk
factors for death. Respiratory failure with a
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diagnosis of surgically incurable lung cancer
appeared to be the major determinant of short-
term mortality irrespective of underlying
COPD, APACHE score, acute etiology of respi-
ratory failure, or other factors. No patient was
managed with noninvasive ventilation alone.
Hypercapnia was uncommon (one-third of all
cases). Three patients (16.6%) were dis-
charged to Hospice. One patient was placed in
a nursing home at the time of discharge. The
rest of the study population all died in the hos-
pital after a mean hospital stay of 13.6 days.

Discussion

This study confirms that the prognosis of
patients with non-small cell lung cancer and
respiratory failure is grave. Because of the
anatomic location and natural course of non-
small cell lung cancer, respiratory failure is a
common terminal complication in incurable
cases. Owing to the almost universal mortality
found in our study, we were unable to identify
any additional risk factors beyond the presence
of respiratory failure.

The study institution does not have an
emergency department. This explains the rela-
tively small number of patients meeting the
study criteria. It also introduces a potential for
selection bias. Although we can speculate that
patients with more severe respiratory failure
may have been admitted and treated on an
emergent basis at other institutions (therefore
not invalidating our high-mortality findings),
the exact effect and bias potential of this fact
cannot be completely ignored. 

In our study, all patients who met the inclu-
sion criteria had stage 3 or stage 4 lung cancer,
with more than two-thirds having stage 4. This
is understandable considering that it is diffi-
cult from an anatomic standpoint for stage 1 or
stage 2 lung cancer to independently cause
respiratory failure. We would be reluctant to
apply our findings to patients with early-stage
non-small cell lung cancer who develop respi-
ratory failure presumably as a result of some
additional cardiopulmonary compromise (e.g.,
nonobstructive pneumonia, congestive heart
failure, or COPD exacerbation). Also, we limit-
ed our patient population to those with non-
small cell lung cancer, and no conclusions
should be extrapolated to patients with small
cell lung cancer. It is well known that the
pathophysiologic behavior of small cell lung
cancer is completely different. The latter type
of lung neoplasm is distinguished clinically by
its rapid doubling time, high growth fraction,
and early development of metastases. The
responsiveness of small cell lung cancer to
chemotherapy is much greater than that of
non-small cell lung cancer, and cure is
achieved by combination chemotherapy and

radiation therapy in 10% to 15% of patients
with limited-stage disease.10

Watching a loved one die is a difficult expe-
rience to endure. The physical and emotional
tolls on the patient himself are even greater
considering the uncertain benefit of proce-
dures performed to treat his terminal disease.
Better prognostic tools can aid in designing a
more appropriate care plan that allows patients
and family members to more effectively use
their remaining time together and will likely
reduce the number of futile, painful, and
expensive procedures. Patients with chronic
illness account for 32% of total Medicare
spending in their last 2 years of life; this
amounts to more than $46,000 per chronically
ill beneficiary.11 With continuously increasing
costs of health care, the cost-benefit ratio of
any therapeutic or diagnostic modality is scru-
tinized more than ever. Proper cost-effective-
ness analysis is a necessity in today’s health
care and is an integral part of any health poli-
cy. In summary, our study adds to the literature
a more precise measurement of the grave
prognosis among patients with inoperable
non-small cell lung cancer complicated by res-
piratory failure. The short-term mortality
among this patient population is close to 100%.
In view of the ever-increasing financial burden
of end-of-life care to the health system, as well
as the high emotional toll and pain that
patients and family members incur during the
final days of life, more accurate data about
expected mortality will benefit those facing

end of life, health care professionals, and soci-
ety at large.
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Table 1. Study definitions of respiratory failure and short-term mortality. 

Respiratory failure Short-term mortality

Intubation (other than anesthesia related) Death in the hospital
Need for noninvasive ventilation Death within 3 months of discharge
FIO2 ≥50% Discharge to hospice

FIO2, fraction of inspired oxygen

Table 2. Study population demographics. 

Study population (n=18) 94.4% Value

Age, mean (SD), (years) 63.9 (14.0)
Male/female ratio 13/5
Lung cancer Stage I 0
Stage II 0
Stage III 5
Stage IV 13
ICU stay, mean (SD), (days) 10.9 (10.4)
Hospital stay, mean (SD), (days) 13.6 (16.2)
Duration of mechanical ventilation, mean (SD), (days) 12.4 (11.3)
APACHE II score, mean (SD) 12.7 (3.0)
Carbon dioxide retention (% patients) 33.3
Time since diagnosis of lung cancer was established, mean (SD), (months) 12.3 (11.8)
History of COPD (% patients) 17
APACHE, Acute physiology and chronic health evaluation; COPD, chronic obstructive pulmonary disease; ICU, intensive care unit.
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