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Objective: The aim of the study was to analyze clinical data, including the types of pathologic
classification, metastatic organs, treatment strategy, and prognosis of patients with stage IV
lung cancer.

Methods: A retrospective analysis of the clinical features of 539 patients with stage IV lung
cancer who were initially diagnosed and treated in 2009 was conducted. There were 146 cases
of single organ metastases and 393 cases of multiple organ metastases. The Kaplan-Meier
method and multivariate Cox regression analysis were performed to analyze the influence of
age, pathological classification, metastatic organs, and treatment strategy on overall survival.
Results: The 1-, 2-, and 3-year survival rates were 64.2% (n=346), 19.7% (n=106), and 1.5%
(n=8), respectively. Metastases to the liver and pleura predicted poor prognosis, although
bone metastases predicted relatively good prognosis. The prognosis of single brain metastasis
was relatively better than that of multiple brain metastases. Multi-factor analysis showed that
the patient’s age, different metastatic organs, the numbers of metastatic organs, and different
treatment were independent risk factors for survival.

Conclusion: The prognosis for patients with stage IV lung cancer is poor. Patient’s age,
the type and number of metastatic organs, and method of treatment are the main factors
affecting survival.
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Introduction

Lung cancer has the highest morbidity and mortality rate of all malignant tumors, and is
the most commonly occurring malignancy.' Because there are no obvious or specific
symptoms or signs at early stages, the initial diagnosis and treatment of patients at early
stages accounted for only 11.2%." Although physical examinations can identify lung
cancer as soon as symptoms appear, lung cancer is, generally, diagnosed in the advanced
stages, at which point prognosis is poor and the likelihood of a cure is lost. The 5-year
survival rate from lung cancer is reportedly <15%.* This study analyzed the clinical
characteristics and survival-related factors of 539 patients with stage IV lung cancer diag-
nosed and treated for the first time in our hospital from 2009-01-01 to 2009-12-31.

Materials and methods

Inclusion criteria

1) Primary lung lesions were diagnosed by pathology and/or cytology, 2) clinical
examinations were comprehensive, including brain magnetic resonance imaging
(MRI) or computed tomography (CT), enhanced chest and abdomen CT scan, systemic
radionuclide bone imaging (if there were abnormal radionuclide concentration foci,
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MRI, CT, or X-ray examination was added), or systemic
Positron emission tomography-CT to make the extent of the
tumor clear, and clinical staging according to the seventh
edition of tumor staging guidelines formulated by the American
Joint Committee on Cancer,’ 3) first diagnosed and treated
(or untreated) in our hospital, without treatment in another
hospital, and, 4) cases of reexamination were excluded.
Written informed consent was obtained from all patients, and
the institutional research ethics board of Shandong Cancer
Hospital approved this study (No SDTHEC201503048).

General clinical data

Data were collected from 539 patients with stage IV lung
cancer who were admitted to our hospital from 2009-01-01 to
2009-12-31. Patients with no pathologic or cytologic diagnosis
and incomplete data were excluded. The median duration of
patients’ delay to see a doctor was as follows: 1) the shortest
delay was 3 days, 2) the longest delay was 24 months, 3) the
average delay was 2.36 months, and 4) the median delay was
2 months. Table 1 displays the clinical data.

Treatment methods

The main treatment methods were chemotherapy, radiotherapy,
surgical treatment, targeted treatment, and combination
therapy. There were 275 cases (51.0%) adopting radiotherapy
and chemotherapy, 117 cases (21.7%) receiving chemotherapy,
and 70 cases (13.0%) with no treatment (Table 2).

Follow-up

Up to 2012-12-31, 79 patients were lost to follow-up.
The follow-up rate was 85.3%. The follow-up time was
1-38 months. The mean follow-up time was 16.1 months and
the median follow-up time was 16 months. The follow-up of
surviving patients is ongoing.

Statistical methods

Statistical analysis was performed using SPSS software
(version 17; SPSS, Inc., Chicago, IL, USA). Student’s #-test
was utilized to compare the means of two samples. The
¢’ test was used for all other comparisons. Univariate survival
analysis was conducted using Kaplan-Meier analysis and the
log-rank test. The significance level was 0=0.05.

Results

Survival situation

Up to 2012-12-31, the follow-up rate was 85.3% (460/539).
The 1, 2, and 3-year survival rates were 64.2% (n=346),
19.7% (n=106), and 1.5% (n=8), respectively.

Table | Patient clinical information

Parameters Patients, n (%)
Sex
Male 351 (65.1)
Female 188 (34.9)
Age (years)
Range 19-88
Mean age 5851
Male 58.59
Female 57.66
Median age 59
Male 59
Female 58
Dividing line
<60 years 282 (52.3)
>60 years 257 (47.7)
Pathology or cytology 539
Adenocarcinoma 377 (69.9)
Squamous carcinoma 95 (17.6)
Small cell carcinoma 50 (9.3)
Large cell carcinoma 9(1.7)
Adenosquamous carcinoma 5(0.9)
Carcinoid tumor 2 (0.4)
Sarcomatoid carcinoma 1(0.2)
Clinical symptoms
Cough 43 (8.0)
Chest pain 58 (10.8)
Dyspnea 98 (18.2)
Cough, sputum 112 (20.8)
Cough, blood in phlegm 19 (3.5)
Cough, sputum, chest tightness 4(0.7)
Cough, sputum, chest pain 7(1.3)
Cough, sputum, dyspnea 22 (4.1)
Cough, sputum, fever 4(0.7)
Cough, sputum, symptoms occurring 20 (3.7)
outside of the lung
Symptoms occurring outside of the lung 139 (25.8)
Headache and ostalgia 13 (2.4)
Single organ metastasis 393
Pleura 112 (28.5)
Brain 100 (25.4)
Bone 78 (19.8)
Lung 60 (15.3)
Liver 29 (7.4)
Adrenal gland 14 (3.6)

Comparison of survival of patients with

single organ metastasis

Survival for the 393 patients with different single organ
metastases is as follows: pleura (n=112; 28.5%), brain
(n=100; 25.4%), bone (n=78; 19.8%), lung (n=60; 15.3%),
liver (n=29; 7.4%), and adrenal metastasis (n=14; 3.6%).
Among single organ metastasis, the survival time of patients
with different metastatic organs was significantly different
(P<<0.01). The survival time for patients with bone metastasis
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Table 2 Treatment methods

Treatment method Patients, n (%)

Chemotherapy 117 (21.7)
Radiotherapy I'1(2.0)
Chemoradiotherapy 275 (51.0)
Chemoradiotherapy + targeted therapy 19 (3.5)
Chemotherapy + targeted therapy 26 (4.8)
Radiotherapy + targeted therapy 4(0.7)
Surgery + chemotherapy 3 (0.6)
Surgery + chemoradiotherapy 9 (1.7)
Targeted therapy 5(0.9)
Untreated 70 (13.0)

was relatively longer, but that of patients with liver metastasis
was shorter. The survival times of patients with single organ
metastasis is shown in Figure 1.

Comparison of survival time in patients
with single organ metastasis and multiple
organ metastases

Among the 539 patients, 393 (72.9%) had single organ
metastasis and 146 (27.1%) had multiple organ metastases.
The median survival times in single organ metastasis, two
organ metastases, and three or more organs metastases were
18, 15, and 8 months, respectively. The survival time of
patients with single organ metastasis, two organ metastases,

and three or more organs metastases was significantly dif-
ferent (P<<0.01; Figure 2).

Survival functions
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Figure | Cumulative survival time of patients with different single organ
metastases.

Notes: The survival time of patients with different metastatic organs was
significantly different (P<<0.01), with bone metastasis relatively longer, but liver
metastasis shorter.
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Figure 2 Cumulative survival of patients with single organ metastasis and multiple
organ metastases.

Notes: The survival time of patients with single organ metastasis, two organ
metastases, and three or more organ metastases were significantly different (P<<0.01),
and single organ metastasis was better than two or more organ metastases.

Comparison of survival time in patients
with single brain metastasis and patients
with two or more brain metastases

Among the 393 patients with single organ metastasis,
100 (25.4%) had brain metastases; 35 (35.0%) had single
brain metastasis, whereas 65 (64.0%) had two or more brain
metastases. Survival time was significantly better in patients
with single brain metastasis than in patients with multiple
brain metastases (P<<0.05; Figure 3).
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Figure 3 Cumulative survival of patients with solitary and multiple brain metastases.
Notes: The survival time of patients with solitary brain metastasis was better than
multiple brain metastases (P<<0.05).
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Relationship between radiation dose

and survival time in patients with brain
metastases

There was a significant difference in the survival time of
patients with different radiotherapy doses. A positive correla-
tion between radiation dose and survival time was observed.
As the radiation dose varied from <50 to 50-59 Gy to =60 Gy,
the survival time increased accordingly. There were significant
differences between the three subgroups (the radiation dose
of brain metastases <50 Gy, 50-59 Gy and =60 Gy). The
relationship between radiation dose and survival in patients
with brain metastases is shown in Figure 4.

Relationship between treatment methods
and survival

Treatment methods, such as simple chemotherapy, radio-
therapy, surgery, and targeted therapy, were significantly
related to survival. There were significant differences in
survival as treatment method varied. Chemoradiotherapy
combined with targeted therapy showed better therapeutic
effects. The prognosis of patients treated with chemotherapy
alone or without treatment was poor. The different therapy
influenced survival time of patients (P<<0.01). The effect of
treatment methods on survival is shown in Figure 5.

Comparison of survival time in treated

and untreated patients
In patients with advanced lung cancer, survival time was
significantly prolonged by receiving chemoradiotherapy and
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Figure 4 Relationship between radiation dose and survival in patients with brain
metastases.

Notes: The radiation dose influenced survival time of patients, and the dose =60 Gy
was better than 50-59 Gy or <50 Gy (P<<0.01).
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Treatment methods

—1 Chemotherapy —— Chemoradiotherapy
Chemoradiotherapy + — Chemotherapy +
targeted therapy targeted therapy
Untreated — Radiotherapy
Radiotherapy + Surgery +
targeted therapy chemotherapy
Surgery + —r Targeted therapy
chemoradiotherapy

Figure 5 Effects of different treatment methods on survival.
Notes: The different therapy influenced survival time of patients, and the
comprehensive therapy was better than others (P<<0.01).

targeted therapy. The median survival time of the untreated
patients was 5 months, whereas that of the comprehensively
treated patients was 18 months. The survival time of patients
received therapy was significantly longer than patients not
received therapy (P<<0.01). Figure 6 shows survival times
in treated and untreated patients.

Multivariate correlation analysis related

to survival
Multivariate Cox regression analysis showed that age, dif-
ferent metastatic organs, the numbers of metastatic organs,
and different treatment methods were correlated with survival
time (Table 3).

Discussion

The incidence of lung cancer has shown a declining trend
in developed countries, but is on the rise in developing
countries. Furthermore, lung cancer is no longer a disease of
old age, but has increased incidence in younger individuals.
In this study, patients’ ages ranged from 19 to 88 years,
with a median age of 59 years. There were 282 cases
(52.3%) <60 years old, and 257 cases (47.7%) >60 years old,
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Figure 6 Comparison of survival times between treated and untreated patients.
Notes: The survival time of patients who received therapy was significantly longer
than in patients that did not receive therapy (P<<0.01).

suggesting that younger age has become another feature of
lung cancer.

The occurrence of lung cancer was not only related to
smoking or environmental pollution, but also to stress, bad
habits, and lack of exercise.®® We suggest slowing down the
pace of life, learning to self-decompress, developing good
habits, and regularly exercising daily or weekly, because
exercise can reduce the risk of lung cancer.'” People >40 years
should have at least one physical examination each year. For
those who are at high risk, a low-dose CT scan has been
suggested.!'""* Early discovery, diagnosis, and treatment
could be assured by the abovementioned means to improve
the survival rate and reduce the mortality of lung cancer.

Early stage lung cancer does not have obvious symptoms,
whereas advanced patients seldom had few symptoms. In this
study, 13 patients (2.4%) were asymptomatic, and most had
pulmonary and/or extrapulmonary symptoms. The primary
reported symptoms were pulmonary: 311 cases (57.7%) had
cough, sputum, chest pain, chest tightness, and dyspnea, and
19 cases (3.5%) had sputum with blood. Extrapulmonary

Table 3 Multivariate correlation analysis related to survival

Factors Regression Wald P-value Relative
coefficient (f) value risk

Sex —0.107 0972 0324 0.899
Age 0.014 7.740 0.005 1.014
Type of organ metastasis —1.044 22.006 0.000 0.352
Number of metastatic -1.617 60.020 0.000 0.199
organs

Treatment methods 2.680 31.409 0.000 3.547

symptoms were mainly headaches and ostalgia in 139 patients
(25.8%). The shortest time for patients to see a doctor was
3 days, and the longest was 24 months, with an average of
2.36 months and a median of 2 months. Delayed doctor’s
visits may be another reason for poor prognosis.'

The prognosis of patients with advanced lung cancer was
poor, and the 5-year survival rate of patients with stage IV
lung cancer was ~1%. In this study, more than half of the
patients lived for >1 year, but the overall prognosis was poor,
with a 3-year survival rate as low as 1.5%. The prognosis of
synchronous metastases was significantly poorer than that
of metachronous metastases.

The most common metastatic site of lung cancer was
the pleura (n=112; 28.5%), followed by the brain (n=100;
25.4%). Patients with single organ metastasis to the bones
survived relatively longer, while those with brain metastasis
had a similar survival rate, but the survival time of patients
with liver metastasis was shorter. The reason for this finding
might be that the patients received more timely treatment of
bone and brain metastases. If left untreated, the prognosis
could be dismal; an effective treatment can improve prog-
nosis and prolong survival.'* !¢

Radiotherapy was the primary treatment, and the effect
of chemotherapy on bone and brain metastases was poor.
Most patients with bone metastasis experienced severe pain.
Thus, the attendance rate and treatment rate were high, and
the effect of radiotherapy was beneficial. Treatment was,
generally, timely for patients with brain metastasis, as they
experienced nervous system symptoms. The curative effect
of radiotherapy for single and multiple brain metastases
was consistent with the literature.''® This study found
that prognosis was better for patients with single brain
metastasis than for those with multiple metastases. In addi-
tion, the dose of radiotherapy was positively correlated with
survival among patients with brain metastases. Radiotherapy
doses of >50 Gy predicted better prognosis than did doses
of <50 Gy. With dose increases, the survival time increased.
However, further prospective studies should be conducted
to confirm these results.

The prognosis for patients with liver and pleural metas-
tases was poor. Liver metastases often presented as multiple
metastases, and the therapeutic effect of both chemotherapy
and interventional therapy were poor, identical with that
reported in the literature.'** Radiotherapy may be a good
treatment option for single liver metastasis, but was unsuitable
for the treatment of multiple liver metastases. In patients with
pleural metastasis, malignant pleural effusion was common.
Only a small number of patients had well-controlled disease.
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The prognosis was poor for those patients who had extensive
pleural metastasis and massive pleural effusion, due to the
cachexia resulting from rapid consumption, which was dif-
ficult to treat. The prognosis was relatively good for patients
without pleural effusion. According to the literature, pleural
involvement of lung cancer can be treated surgically, which
could improve the survival rate and prolong the survival
time.?! Therefore, the metastasis of different organs was one
of the factors that affected survival.

There was a significant difference in survival time
depending on the number of metastatic organs. In this study,
there were 393 cases (72.9%) of single organ metastasis
and 146 cases (27.1%) of multiple organ metastases. For
patients with single organ, two organs, and three or more
organs metastases, the median survival time was 18, 15,
and 8 months, respectively. This difference was significant.
Therefore, the number of metastatic organs is also a factor
that influences survival.

Treatment methods for stage IV lung cancer include
chemotherapy, radiotherapy, targeted therapy, and sur-
gery. However, no single treatment is ideal. Because of
the impact of traditional concepts, some patients with the
first diagnosis of stage IV lung cancer gave up treatment.
In this study, 70 patients (13%) did not accept treatment,
which means >1/10 of patients chose to forego treatment.
The median survival time of untreated patients was 5.0
months, compared with 18.0 months for those who received
treatment. This difference was significant. As reported in
the literature, the median survival time was 3.3 months in
patients not receiving chemotherapy, 8.2 months in patients
who only received first-line chemotherapy, and 16.2 months
in patients who received both first- and second-line che-
motherapy.?> Therefore, even in patients with advanced
lung cancer, survival time can be prolonged after active
treatment.

As has been reported elsewhere, different treatment
methods also affected survival time. Ma et al reported that
in stage IV non-small cell lung cancer, if there were no more
than three metastatic organs, the median survival time of con-
current chemotherapy three-dimensional radiotherapy could
reach 13.0 months; primary tumor size and dose of radio-
therapy were factors affecting overall survival.> Furthermore,
prognosis was correlated with Karnofsky Performance Status
prior treatment in stage IV non-small cell lung cancer.?**
The prognosis of patients receiving chemotherapy alone was
poor, whereas chemotherapy combined with targeted therapy
had a better prognosis, indicating that target therapy could
improve survival time.?**” Synchronous chemoradiotherapy

was important in advanced lung cancer. Radical radiotherapy
combined with chemotherapy significantly improves the
survival rate and survival time of patients with advanced
lung cancer.?®? Hence, treatment methods are another factor
that affects survival.

The multivariate Cox regression analysis showed that the
survival of patients with stage IV lung cancer was related
to age, type of organ metastases, the number of metastatic
organs, and treatment methods. Age and treatment methods
were positively related to survival.

In conclusion, patients with stage IV lung cancer have
various and nonspecific clinical symptoms and experience
delayed treatment with poor prognosis. Considering the sig-
nificant difference between treated and untreated patients,
we suggest that patients with advanced stages of disease
should still be treated actively, in order to improve survival
time. Age, distant organ metastasis, the number of metastatic
organs, and treatment methods are the main factors affecting
patient survival.
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