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ABSTRACT Data on prognosis and predictors of overall survival in advanced lung cancer patients
diagnosed following emergency admission (DFEA) are currently lacking.

We retrospectively analysed data from 771 patients with advanced nonsmall cell lung cancer between
April 2004 and April 2012.

Of the 771 patients, 103 (13%) were DFEA. DFEA was not an independent predictor of overall survival
by multivariate Cox proportional hazard models, whereas good performance status (PS), epidermal growth
factor receptor gene mutation, stage IIIB, adenocarcinoma and chemotherapy were independent predictors
of overall survival (hazard ratio (95% CI) 0.36 (0.29–0.44), p<0.001; 0.49 (0.38–0.63), p<0.001; 0.64 (0.51–
0.80), p<0.001; 0.81 (0.67–0.99), p=0.044; and 0.40 (0.31–0.52), p<0.001, respectively). Good PS just prior
to opting for chemotherapy, but not at emergency admission, was a good independent predictor of overall
survival in DFEA patients (hazard ratio (95% CI) 0.26 (0.12–0.55); p<0.001).

DFEA is relatively common. DFEA and PS at emergency admission were not independent predictors of
overall survival, but good PS just prior to opting for chemotherapy was an independent predictor of longer
overall survival. Efforts to improve patient PS after admission should be considered vital in such
circumstances.
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Introduction
Lung cancer is the leading cause of cancer-related deaths worldwide [1, 2]. Nonsmall cell lung cancer
(NSCLC) accounts for ∼80% of lung cancers, and the majority are already unresectable and metastatic
upon their initial diagnosis [1, 2]. Some patients are admitted to hospital through the emergency
department with lung cancer-associated symptoms, and this route to diagnosis, defined as the sequence of
interactions between the patient and the healthcare system, has been well-studied in the UK. Indeed, about
40% of patients with lung cancer are diagnosed following an emergency admission (DFEA) to hospital, the
highest percentage for any cancer, and survival is particularly poor in this group, most of whom have
advanced disease [3]. DFEA is more common in women, and more likely with increasing age and
deprivation [4, 5]. However, there are relatively few data on prognosis and prognostic factors in patients
with advanced lung cancer DFEA. Additionally, the route to diagnosis differs among countries.

The clinical features of DFEA patients are heterogeneous. Although previous studies found that
performance status (PS) was poorer in DFEA patients compared with non-DFEA patients, the reasons for
emergency admission and the cause of poor PS vary [6]. Furthermore, we have experienced some DFEA
patients whose PS was improved following non-chemotherapeutic supportive care after emergency
admission, such as radiation therapy, drainage of fluid or antibiotics [7–9]. Understanding the
demographics and clinical features of patients who present as an emergency is, therefore, important in
facilitating the appropriate interventions.

The aim of this study was to obtain a detailed understanding of the characteristics, needs, experiences and
outcomes of patients with lung cancer who were DFEA and to identify areas with scope for improving the
care provided to this group of patients and their carers.

Patients and methods
Patients
The Kobe City Medical Center General Hospital (Kobe, Japan) is a 900-bed, tertiary referral centre, which
plays a central role in treating emergency patients from the surrounding area. We retrospectively analysed
patients diagnosed with advanced (stage IIIB or IV) NSCLC at this hospital between April 2004 and April
2012 (fig. 1). Patients who reported never having smoked were defined as never-smokers, those who had
smoked within 1 year of the diagnosis were categorised as current smokers and the rest were considered to
be former smokers. All patients were classified on the basis of clinical stage according to the 7th edition
TNM (tumour, node, metastasis) classification [10]. DFEA patients were defined as those without a lung
cancer diagnosis before admission to our hospital via the emergency department and who presented
directly (non-referral) to hospital with symptoms associated with lung cancer as their main complaint. We
defined the patients referred to our hospital from other institutions because of suspected of lung cancer, as
well as those admitted to our hospital because of symptoms not associated with lung cancer, as
non-DFEA. The reason for emergency admission was evaluated by at least two pulmonologists using case

Patients diagnosed with NSCLC at our institution (n=1622)

Patients diagnosed with stage IIIB or IV (n=771)

103 patients DFEA 

to our hospital#

668 patients who were not 

DFEA¶

Excluded:

  713 patients were diagnosed with early stage (I or II)

    NSCLC

  88 patients underwent surgery for pathological stage

    IIIA NSCLC

  50 patients were diagnosed at clinical stage IIIA

FIGURE 1 Patient selection and exclusion criteria. NSCLC: nonsmall cell lung cancer; DFEA: diagnosed following an
emergency admission. #: 21 patients were lost to follow-up and were censored, and 73 events occurred; ¶: 121 patients
were lost to follow-up and were censored, and 493 events occurred.
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and radiographic records. Overall survival was measured as the period from the diagnosis of lung cancer
until death from any cause or the end of the follow-up. The Eastern Cooperative Oncology Group (ECOG)
PS of DFEA patients was evaluated at emergency admission and just prior to opting for chemotherapy,
and the PS of non-DFEA patients was evaluated just prior to opting for chemotherapy. “Just prior to
opting for chemotherapy” was defined as the time when the decision to start chemotherapy or not was
made. Improvement in PS was defined as either a change from a PS of 2 at emergency admission to a PS
of 0 or 1 just prior to opting for chemotherapy, or from a PS of 3 or 4 to a PS of 0–2 by supportive care
other than systemic chemotherapy. We isolated tumour DNA from various specimens and analysed
epidermal growth factor receptor gene (EGFR) mutation status at exons 18–21 using the peptide nucleic
acid–locked nucleic acid PCR clamp method, as described previously [11]. All chart reviews were approved
by the Ethics Committee of Kobe City Medical Center General Hospital.

Statistical analysis
Continuous variables were analysed using t-tests. Dichotomous variables were analysed using Chi-squared
or Fisher’s exact tests, as appropriate. The Kaplan–Meier method was used to estimate the survival
outcomes and groups were compared using the log-rank test. Cox proportional hazard models were fitted
to determine the associations between patient characteristics and survival outcomes. A multivariate Cox
proportional hazard model was developed on all clinically important factors to determine the associations
between patient characteristics and survival outcomes in all patients included in this study. When we
conducted subgroup analysis on DFEA patients, a similar multivariate model was constructed on variables
selected by univariate analysis (p<0.05) because of the small number of events. The results are expressed as
hazard ratios (HRs) with 95% confidence intervals. A p-value of <0.05 was considered to indicate statistical
significance. We conducted statistical analyses using JMP 9 software (SAS Institute, Cary, NC, USA).

Results
Patient characteristics
A total of 771 patients with advanced NSCLC were included in the study, of whom 103 (13%) were DFEA.
Patient characteristics and comparisons between DFEA and non-DFEA patients are summarised in table 1.
Most patients (67%) had a PS of 0 or 1 just prior to opting for chemotherapy and adenocarcinoma (69%).
EGFR mutations were investigated in 368 (48%) patients. Of these, EGFR mutations were detected in 128
(35%) patients. In the DFEA patients, the main reasons for emergency admission were brain metastasis
symptoms (23%), pleural effusion (16%) and pneumonia (15%).

Comparison of the clinical profiles of DFEA and non-DFEA patients showed that DFEA patients included
significantly lower proportions of patients with good PS (33 out of 103 versus 483 out of 668, respectively;
p<0.001) and patients who received chemotherapy, including definitive chemoradiotherapy (65 out of 103
versus 586 out of 688, respectively; p<0.001).

We also investigated the reasons of not offering specific lung cancer treatment, except for poor PS. Of the
58 DFEA and 596 non-DFEA patients with PS 0–2, 5 (9%) and 48 (8%) patients did not receive
chemotherapy because of patient preference.

Analyses of overall survival time
Overall survival time is summarised in table 2 and figure 2. At the time of analysis, the median (95% CI)
overall survival was 15.4 (14.1–17.0) months. Findings from univariate analyses using Cox proportional
hazards models of the influence of clinical characteristics on survival outcomes indicated that longer
overall survival was significantly associated with younger age, female sex, never-smoker, good PS, mutated
EGFR, stage IIIB, adenocarcinoma, chemotherapy and non-DFEA. Multivariate analysis identified good
PS, mutated EGFR, stage IIIB, adenocarcinoma and chemotherapy as good independent predictors of
overall survival (HR (95% CI) 0.36 (0.29–0.44), p<0.001; 0.49 (0.38–0.63), p<0.001; 0.64 (0.51–0.80),
p<0.001; 0.81 (0.67–0.99), p=0.044; and 0.40 (0.31–0.52), p<0.001, respectively).

Analyses of overall survival time in DFEA patients
Subgroup analyses of overall survival time in DFEA patients are summarised in table 3. Findings from
univariate analyses using Cox proportional hazards models indicated that longer overall survival was
significantly associated with good PS at emergency admission, good PS just prior to opting for chemotherapy,
adenocarcinoma and chemotherapy. Multivariate analysis identified good PS just prior to opting for
chemotherapy as a good independent predictor of overall survival (HR 0.26 (95% CI 0.12–0.55); p<0.001).

Analyses of the predictive factor for improved PS in DFEA patients
We investigated the predictive factors for PS improvement in DFEA patients (table 4). 95 DFEA patients
who had PS of 2–4 were analysed. PS improvements were significantly more frequent in younger patients
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compared with older patients (28 out of 59 versus 9 out of 36, respectively; p=0.033), patients with a PS of 2
compared with those with a PS of 3–4 (16 out of 29 versus 21 out of 66, respectively; p=0.041) and in
patients admitted because of pleural effusion compared with those without pleural effusion (12 out of 16
versus 25 out of 79, respectively; p=0.002). The median interval between the emergency admission and the
diagnosis was 3 days (interquartile range: 1–8 days), and the median interval between the diagnosis and the
time when the decision to start chemotherapy or not was made ( just prior to opting for chemotherapy) was
16 days (interquartile range: 8–29 days).

We also investigated the patients who were admitted because of symptoms associated with brain metastases
as it was a main reason for emergency admission. Of these 24 patients, 12 patients underwent radiotherapy,

TABLE 1 Patient characteristics and comparison between DFEA and non-DFEA patients

Patient characteristics Total DFEA Non-DFEA p-value

Subjects n 771 103 668
Age years mean±SD 68.9±11.1 67.8±14.1 69.0±10.6 0.287
Sex 0.144
Male 520 (66) 63 (61) 457 (68)
Female 251 (34) 40 (39) 211 (32)

Smoking status 0.150
Never-smoker 218 (28) 23 (22) 195 (29)
Current or former smoker 553 (72) 80 (78) 473 (71)

Histology 0.385¶

Adenocarcinoma 533 (69) 75 (73) 458 (69)
Squamous 198 (26) 18 (17) 180 (27)
NSCLC-NOS 38 (5) 10 (10) 28 (4)
Other 2 (0) 0 (0) 2 (0)

ECOG PS at emergency admission
0 or 1 8 (8)
2 29 (28)
3 or 4 66 (64)

ECOG PS just prior to opting for chemotherapy <0.001¶

0 or 1 516 (67) 33 (32) 483 (72)
2 138 (18) 25 (24) 113 (17)
3 or 4 117 (15) 45 (44) 72 (11)

Stage 0.281
IIIB 158 (20) 17 (17) 141 (21)
IV 613 (80) 86 (83) 527 (79)

EGFR status 0.359¶

Mutated 128 (17) 14 (14) 115 (17)
Wild-type 240 (31) 28 (27) 212 (32)
Not investigated 403 (52) 61 (59) 341 (51)

Treatment <0.001¶

Chemotherapy 563 (73) 59 (57) 504 (76)
Definitive chemoradiotherapy 88 (11) 6 (6) 82 (12)
No chemotherapy 120 (16) 38 (37) 82 (12)

Reasons for emergency admission
Brain metastasis# 24 (23)
Paralysis or muscle weakness n 14
Seizure n 7
Altered levels of consciousness n 3

Pleural effusion 17 (16)
Pneumonia 15 (15)
Carcinomatous lymphangiomatosis 9 (9)
Pericardial effusion 8 (8)
Effusion only n 4
Tamponade n 4

Pain 6 (6)
Other 24 (23)

Data are presented as n (%), unless otherwise stated. DFEA: diagnosed following an emergency admission; NSCLC: nonsmall cell lung cancer;
NOS: not otherwise specified; ECOG: Eastern Cooperative Oncology Group; PS: performance status; EGFR: epidermal growth factor receptor
gene. #: main symptom; ¶: patients with adenocarcinoma and non-adenocarcinoma, patients with ECOG PS of 0 or 1 and 2–4, patients with
mutated and wild-type or not investigated EGFR, and patients with chemotherapy or chemoradiotherapy and no chemotherapy, were compared
using Chi-squared tests.
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three underwent operation, six underwent operation and radiotherapy, and three received no therapy. There
were six (50%), one (33%), five (83%) and 0 (0%) patients who presented improved PS, respectively.

Discussion
To the best of our knowledge, this study provides the first report of the characteristics, prognosis and
predictors of overall survival in DFEA patients with advanced lung cancer.

Our results indicated that 13% of advanced NSCLC patients were DFEA. This is lower than in previous
studies from the UK, which reported that 20–40% of advanced lung cancer patients were DFEA [3, 6].
The reason for this discrepancy is unclear. One possible explanation may be the difference in the
definition of DFEA; we used a narrow definition of DFEA in the current study and considered other
non-elective referrals, such as emergency referrals to pulmonologists, as non-DFEA. Another possible
explanation may be a difference in the accessibility of respiratory specialists; the route to specialists in the
UK is generally through a general practitioner, while patients in Japan may see specialists directly, leading
to shorter diagnostic delays and less cancer progression during the interval. From these points, quality
management in lung cancer care might be very important to reduce the number of DFEA patients, as
reported previously in European countries [12].

In this study, the main reasons for emergency admissions were symptoms of brain metastasis, pleural
effusion and pneumonia. Previous studies reported that patients who had already been diagnosed with
lung cancer mainly visited the emergency department with respiratory or neuropsychiatric symptoms,
fever and pain [13–15]. Another study reported that the most frequent cause of intensive care unit (ICU)
admission in cancer patients was respiratory failure [16]. The reasons for emergency department visits
may, thus, be similar between patients before and after the diagnosis of lung cancer.

In this study, we adapted overall survival as the criterion for predicting treatment efficacy, because it has
been reported that overall survival is still the best criterion for this purpose [17]. Overall survival was

TABLE 2 Analyses of overall survival time

Characteristics Patients n (%) Overall survival
time months

Univariate analysis Multivariate analysis

HR (95% CI) p-value HR (95% CI) p-value

Age years
⩾75 259 (34) 10.9 1.51 (1.27–1.80) <0.001 1.08 (0.90–1.30) 0.412
<75 512 (66) 18.1 Reference Reference

Sex
Male 520 (67) 11.1 1.35 (1.13–1.62) <0.001 1.22 (0.98–1.53) 0.080
Female 251 (33) 20.9 Reference Reference

Smoking status
Never 218 (28) 21.4 0.73 (0.60–0.87) <0.001 1.04 (0.81–1.32) 0.774
Current or former smoker 553 (72) 12.9 Reference Reference

ECOG PS just prior to opting
for chemotherapy
0 or 1 516 (67) 20.5 0.30 (0.25–0.36) <0.001 0.36 (0.29–0.44) <0.001
2–4 255 (33) 5.3 Reference Reference

EGFR mutations
Yes 128 (17) 30.7 0.48 (0.37–0.59) <0.001 0.49 (0.38–0.63) <0.001
No or not investigated 643 (83) 12.7 Reference Reference

Stage
IIIB 158 (20) 17.7 0.72 (0.57–0.88) 0.001 0.64 (0.51–0.80) <0.001
IV 613 (80) 15.0 Reference Reference

Histology
Adenocarcinoma 533 (69) 17.8 0.72 (0.60–0.86) <0.001 0.81 (0.67–0.99) 0.044
Non-adenocarcinoma 238 (31) 12.6 Reference Reference

Chemotherapy#

Yes 651 (84) 18.2 0.20 (0.16–0.25) <0.001 0.40 (0.31–0.52) <0.001
No 120 (16) 2.9 Reference Reference

DFEA
Yes 103 (13) 6.4 1.76 (1.36–2.23) <0.001 1.16 (0.89–1.49) 0.267
No 668 (87) 16.6 Reference Reference

HR: hazard ratio; ECOG: Eastern Cooperative Oncology Group; PS: performance status; EGFR: epidermal growth factor receptor gene; DFEA:
diagnosed following an emergency admission. #: Chemotherapy, including definitive chemoradiotherapy.
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significantly shorter in DFEA compared with non-DFEA patients, as reported in previous studies [6, 18].
However, DFEA was not an independent predictor of overall survival according to multivariate analysis,
while PS just prior to opting for chemotherapy, mutated EGFR, stage IV, adenocarcinoma histology and
chemotherapy were independent predictors. Additionally, subgroup analyses of DFEA patients indicated
that good PS just prior to opting for chemotherapy, but not at emergency admission, was the only
independent predictor of longer overall survival. Together with the characteristics of DFEA patients, these
findings suggest that shorter overall survival in DFEA patients may be associated with their poor PS, and
efforts to improve patient PS after emergency admission should, thus, be considered vital in such
circumstances.

In this study, a small number of patients (10 (10%) out of 103) were admitted to the ICU. Although it is
possible that most DFEA patients did not require ICU admission, this result may be a product of the
triage policies at our hospital. Almost all the patients admitted at the emergency room were hospitalised in
an intermediate care unit, which is an ICU step-down unit for patients who need a higher level of care,
such as vasopressor infusions or noninvasive mechanical ventilation. Patients who required more intensive
care, including intubation, were admitted to the ICU at our hospital. Thus, almost all the patients received
intensive care soon after the emergency admission. In this study, 15 (15%) and seven (7%) DFEA patients
required mechanical ventilation and vasopressors, respectively. The prognoses of these 22 patients were
poor (median (95% CI) overall survival: 3.1 (1.7–10.8) months). Similar results were obtained in previous
studies for patients requiring ICU admission [19–24]. However, five (23%) patients who required
mechanical ventilation or vasopressor treatment survived for a period longer than 6 months. In a recent
report, the prognosis of cancer patients with good PS requiring ventilatory support was better [25]. In
addition, another study reported that ICU management may be appropriate, especially in patients with
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TABLE 3 Analyses of overall survival time in DFEA patients

Characteristics Patients n (%)# Overall survival time months Univariate Multivariate

HR (95% CI) p-value HR (95% CI) p-value

Age
⩾75 years 37 (36) 3.3 1.52 (0.94–2.44) 0.089
<75 years 66 (64) 8.1 Reference

Sex
Male 63 (61) 4.7 1.17 (0.73–1.89) 0.515
Female 40 (39) 10.1 Reference

Smoking status
Never 23 (22) 11.1 0.82 (0.47–1.37) 0.457
Current or former smoker 80 (78) 3.6 Reference

ECOG PS at emergency admission
0–2 37 (36) 16.0 0.46 (0.27–0.74) 0.002 0.86 (0.40–1.75) 0.682
3–4 66 (64) 2.9 Reference Reference

ECOG PS just prior to opting for chemotherapy
0–2 58 (56) 13.5 0.20 (0.12–0.34) <0.001 0.26 (0.12–0.55) <0.001
3–4 45 (44) 2.1 Reference Reference

EGFR mutations
Yes 14 (14) 17.8 0.64 (0.32–1.18) 0.160
No or not investigated 89 (86) 4.7 Reference

Stage
IIIB 17 (17) 17.8 0.54 (0.24–1.06) 0.073
IV 86 (83) 4.7 Reference

Histology
Adenocarcinoma 75 (73) 9.0 0.53 (0.32–0.90) 0.021 0.63 (0.37–1.12) 0.114
Non-adenocarcinoma 28 (27) 2.4 Reference Reference

Chemotherapy¶

Yes 65 (63) 13.4 0.26 (0.16–0.43) <0.001 0.52 (0.26–1.03) 0.063
No 38 (37) 2.0 Reference Reference

Reason for emergency admission
Brain metastasis
Yes 24 (23) 15.4 0.60 (0.33–1.01) 0.055
No 79 (77) 4.6 Reference

Pleural effusion
Yes 17 (16) 8.1 1.12 (0.55–2.06) 0.738
No 86 (84) 6.4 Reference

Pneumonia
Yes 15 (15) 10.2 0.83 (0.38–1.58) 0.590
No 88 (85) 5.5 Reference

DFEA: diagnosed following an emergency admission; HR: hazard ratio; ECOG: Eastern Cooperative Oncology Group; PS: performance status; EGFR: epidermal growth factor receptor
gene. #: N=103; ¶: Chemotherapy, including definitive chemoradiotherapy.
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good PS [21, 26]. Together with the results of our study, this indicates that efforts to improve patient PS
after admission might also be vital, even for ICU patients. A larger study of DFEA patients who require
ICU attention is required to study this hypothesis further.

In patients with advanced lung cancer, a multidisciplinary approach is important as well as supportive
care. This study indicated that a multidisciplinary approach might lead to PS improvement in DFEA
patients who were admitted because of symptoms associated with brain metastases, which were the main
reason for DFEA. According to previous studies of lung cancer patients who required ICU admission,
admission to high-volume centres was associated with lower mortality, and this effect may be related to
closer collaboration between the experts [19, 21]. For the management of DFEA patients, a
multidisciplinary approach is also necessary to improve PS and facilitate patient-centred decision making
for most patients. Furthermore, previous studies also demonstrated that this approach had many benefits
for patients with advanced lung cancer [27–30]. Therefore, a multidisciplinary approach should be
employed for the treatment of advanced lung cancer patients, especially for DFEA patients.

We also investigated factors affecting PS improvement after emergency admission in DFEA patients. 37
(39%) DFEA patients showed improved PS after admission and the predictive factors for PS improvement
were younger age, PS of 2, and emergency admission due to pleural effusion. These results indicate that
particular attention should be paid to DFEA patients with these features.

PS was the most important factor for evaluating the appropriateness of chemotherapy. The benefits of
chemotherapy in patients with poor PS are speculative, and many oncologists only consider chemotherapy
appropriate for patients with an ECOG PS of 2 [31–35]. However, the results of the present study suggest
that non-chemotherapeutic supportive care can improve the PS in DFEA patients and that PS after
supportive care is a better predictor of overall survival than PS at emergency admission. The
appropriateness of chemotherapy should, therefore, not be assessed on the basis of PS at emergency
admission, and maximum supportive care should be applied in all patients.

This study had some limitations. First, there was the potential for selection bias, because this study was
conducted at a single institution and our hospital plays a central role in treating emergency patients in the
surrounding area. Secondly, we were unable to distinguish fully between patients with disease-related poor
PS and those with long-standing poor PS. Although the PS improved in some patients after chemotherapy,

TABLE 4 Patient characteristics and comparison between DFEA patients with and without PS
improvement

Patient characteristics Improvement No improvement Univariate p-value

Subjects n 37 58
Age years 0.033
<75 28 (76) 31 (53)
⩾75 9 (24) 27 (47)

Sex 0.278
Male 20 (54) 39 (67)
Female 17 (46) 19 (33)

Smoking status 0.448
Never-smoker 10 (27) 11 (19)
Current or former smoker 27 (73) 47 (81)

Histology 0.354
Adenocarcinoma 8 (22) 18 (31)
Non-adenocarcinoma 29 (78) 40 (69)

ECOG PS at emergency admission 0.041
2 16 (43) 13 (22)
3 or 4 21 (57) 45 (78)

Stage 0.559
III B 6 (16) 7 (12)
IV 31 (84) 51 (88)

Reasons for emergency admission
Brain metastasis 12 (32) 12 (21) 0.231
Pleural effusion 12 (32) 4 (7) 0.002
Pneumonia 3 (8) 10 (17) 0.239

Data are presented as n (%), unless otherwise stated. N=95. DFEA: diagnosed following an emergency
admission; PS: performance status; ECOG: Eastern Cooperative Oncology Group.
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we were unable to analyse the effects of improvements in PS after chemotherapy. Thirdly, the duration of
supportive care before chemotherapy was determined by each doctor and, therefore, differed among
patients.

In conclusion, DFEA is relatively common. Although the survival of DFEA patients is poor, DFEA was
not an independent predictor of overall survival according to multivariate analysis. Additionally, good PS
just prior to opting for chemotherapy, but not at emergency admission, was the only independent
predictor of longer overall survival in DFEA patients. Efforts to improve patient PS after admission should,
thus, be considered vital in such circumstances.
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