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Background: Brain metastases significantly reduce the survival of cancer patients. However, detailed
researches on the clinical manifestations and prognoses of patients with brain metastases are lacking. The
aim of this study was to investigate the clinical features and prognostic factors of cancer patients with brain
metastases.

Methods: A retrospective study was conducted on patients with brain metastases who were treated in our
hospital between January 2014 and January 2019. Comparison of overall survival (OS) was performed by the
Kaplan-Meier method. Multivariate Cox regression models was used to identify prognostic factors for OS.
Results: A total of 190 patients with complete data and Eastern Cooperative Oncology Group performance
status (ECOG PS) 0-2 were enrolled. Patients with brain metastases from different primary sites had
significantly different survival time (P=0.001). Patients who had a longer survival time included female
patients (47.4%) (34 vs. 19 months, P=0.002), those with age <65 years (63.7%) (29 vs. 18 months, P=0.002),
with ECOG 0 or 1 (44.2%) (32 vs. 21 months, P=0.005), with <3 brain lesions (61.1%) (29 vs. 20 months,
P=0.041), and with small molecular targeted therapy (48.4%) (21 vs. 18 months, P=0.006). Furthermore,
multivariate analysis revealed that female, age <65 years, <3 brain lesions, small molecular targeted therapy
were independent favorable prognostic factors of OS.

Conclusions: Female, younger patients with <3 brain metastases predicted a better survival. To improve
the poor outcomes of these patients, it is necessary to find clinically significant genetic abnormalities and

administer the small molecular targeted therapy early in the course of treatment.
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Introduction show intracranial effect (5,6), but most cancer patients

are unsuitable for targeted therapy. Therefore, local

Brain m ignificantly r h ival of cancer . . . . .
a etastases significantly reduce the survival of cance therapies of brain metastases are important, including

patients. Many patients have neurological symptoms
when brain metastases are identified (1,2). Systemic
chemotherapies for patients with brain metastases are
limited because of the poor penetration of the blood-
brain barrier (3,4). Many molecular targeted therapies
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surgery, stereotactic radiosurgery (SRS) and whole brain
radiotherapy (WBRT). SRS was reported to have the
same local effect as surgery in select patients, and to
have significantly less neurocognitive toxicity compared
with WBRT (7,8). The treatment of brain metastases
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should be highly tailored to individual patients decided
by a multidisciplinary team. Lung and breast cancers are
the most common primary tumors in patients with brain
metastases (9,10).

Because of the low incidence of brain metastases in
cancer patients (11,12), detailed researches on the clinical
manifestation and prognoses of patients with brain
metastases are currently lacking. The aim of this study was
to investigate the clinical features and prognostic factors
of cancer patients with brain metastases admitted to our
hospital in the past 5 years.

Methods
Patients and methods

A retrospective study was conducted on cancer patients
with brain metastases who were treated in our hospital
between January 2014 and January 2019. All diagnoses of
cancer patients were confirmed by histopathology. Those
patients with ECOG >2 or hematological malignancies
were excluded. A total of 190 cancer patients with brain
metastases and complete clinical and follow-up data were
included in our study. The collected data on patients
included demographics, Eastern Cooperative Oncology
Group performance status (ECOG PS), interval time
from cancer diagnosis to brain metastases, primary tumor,
symptom at the time of brain metastases, number of brain
metastases, extracranial metastatic lesions (lung, liver or
bone), systemic antitumor therapy, local therapy for brain
metastases and survival time. Systemic antitumor therapies
included cytotoxic chemotherapy, small molecular targeted
therapy, hormone therapy and immunotherapy. Local
therapies for brain metastases included surgery, SRS and
WBRT. The study was approved by the ethics committee
of our institute (2019KY024_KS001). Informed consent
was not required because of the retrospective nature of the
study.

Statistics

The clinical data were summarized as n (%) for categorical
variables and median with range for continuous variables.
Opverall survival (OS) was calculated by the Kaplan-Meier
method with the SPSS 17.0 statistics software (SPSS Inc.,
Chicago, IL, USA). OS was defined as the time from the
date of brain metastases to the date of death or the end of
the study (July 2019). Comparison of survival was performed
using the log-rank test. Multivariate Cox regression models
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were used to identify the prognostic factors for OS. A P
value <0.05 was considered statistically significant.

Results
Patient characteristics

A total of 190 cancer patients with brain metastases were
enrolled in this study. The clinical characteristics of these
patients are shown in 7able 1. One hundred patients (52.6%)
were male and 90 (47.4%) were female. The median age of
all patients was 60 years (range, 29-87 years), 121 (63.7%)
were age <65 years and 69 (36.3%) were age >65 years.
There were 84 (44.2%) patients with ECOG 0-1 and 106
(55.8%) patients with ECOG 2. The median interval time
from cancer diagnosis to brain metastases was 10.5 months
(range, 0-102 months), 80 patients (42.1%) had a metastasis
interval <6 months and 110 (57.9%) had a metastasis
interval >6 months. Brain metastases were primarily
identified by MRI (178, 93.7%), but also by CT or PET/
CT (6, 3.2%, respectively).

In the 190 patients with brain metastases, 123 (64.7%)
patients were diagnosed with non-small cell lung cancer,
33 (17.4%) patients with small cell lung cancer, 16 (8.4%)
patients with breast cancer, 4 patients with colorectal cancer,
3 patients with gastric cancer, 2 patients with liver, kidney,
esophagus cancer, respectively, 1 patient with melanoma,
ovarian, thymic, endometrial, apocrine cancer, respectively.
At the diagnoses of brain metastases, 125 patients had no
related symptom. In the symptomatic patients, headache (19,
10%) was the most common, followed by vertigo (13, 6.8%)
and different degrees of hemiplegia (10, 5.3%).

The number of brain metastases was varied in patients.
A total of 116 patients (61.1%) had 3 or less than 3 brain
lesions, and 74 patients (38.9%) had more than 3 lesions.
Extracranial lesion in lung, liver or bone in patients was
analyzed. Seventy-four patients (38.9%) had none of the
above extracranial lesions. One extracranial lesion was
found in 80 patients (42.1%), and two or three lesions were
found in 36 patients (18.9%). Ninety-two (48.4%) patients
received small molecular targeted therapy, and the rest of
the 98 patients (51.6%) did not. Local therapy for brain
metastases was given in 147 patients (77.4%), not in the
other 43 patients (22.6%).

Survival after brain metastases and prognostic factors of OS

"The median follow-up time was 18 months (range, 3-92 months).
Patients with brain metastases from different primary sites
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Table 1 Clinical characteristics of cancer patients with brain
metastases

Characteristic Number of patients (%)

Total 190
Gender
Male 100 (52.6)
Female 90 (47.4)
Age (years)
Median, range 60, 29-87
<65 121 (63.7)
>65 69 (36.3)
ECOG PS
0,1 84 (44.2)
2 106 (55.8)
Interval from cancer to brain
metastases (months)
Median, range 10.5, 0-102
<6 months 80 (42.1)
>6 months 110 (57.9)
Brain metastases diagnosis by
MRI 178 (93.7)
CT 6(3.2)
PET/CT 6(3.2)
Primary site
Non-small cell lung cancer 123 (64.7)
Small cell lung cancer 33(17.4)
Breast cancer 16 (8.4)
Others 18 (9.5)
Colorectal cancer 4(.1)
Gastric cancer 3(1.6)
Liver/kidney/esophagus cancer, 2(1.1)
respectively
Melanoma ovarian/thymic/ 1(0.5)

endometrial/apocrine cancer,
respectively

Table 1 (continued)

had significantly different survival time (non-small cell
lung cancer with 28 months vs. small cell lung cancer with
16 months vs. breast cancer with 53 months vs. others
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Table 1 (continued)

Characteristic Number of patients (%)
Symptom
No 125 (65.8)
Headache 19 (10.0)
Vertigo 13 (6.8)
Hemiplegia 10 (5.3)
Seizure 6 (3.2)
Weakness/ataxia, respectively 5(2.6)
Altered speech 4 (2.1)
Blurred vision 3(1.6)
Number of BM
<3 116 (61.1)
>3 74 (38.9)
Extracranial lesions
Lung/liver/bone, respectively 8/14/58 (4.2/7.4/30.5)
0/1/2/3 lesions, respectively 74/80/33/3

(38.9/42.1/17.4/1.6)
Small molecular targeted therapy
Yes 92 (48.4)
No 98 (51.6)
Local therapy for brain metastases
Yes 147 (77.4)
No 43 (22.6)

BM, brain metastases.

16 months, P=0.001). Patients who had a longer survival
time included female patients (34 vs. 19 months, P=0.002,
Figure 1), those with age <65 years (29 vs. 18 months,
P=0.002, Figure 2), with ECOG 0 or 1 (32 vs. 21 months,
P=0.005), with <3 brain lesions (29 vs. 20 months, P=0.041,
Figure 3), and with small molecular targeted therapy (21 vs.
18 months, P=0.006, Figure 4). Furthermore, multivariate
analysis revealed that female, age <65 years, <3 brain
lesions, small molecular targeted therapy were independent
favorable prognostic factors of OS (Table 2).

Discussion

Cancer patients with brain metastases pose a clinical
challenge and have a dismal prognosis (13,14). Information
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Figure 1 OS of patients: female vs. male. OS, overall survival.
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Figure 2 OS of patients: <65 vs. 265 years. OS, overall survival.
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Figure 3 OS of patients: <3 brain metastases vs. >3 brain

metastases. OS, overall survival.

about clinical characteristics and prognostic factors is
crucial to the diagnosis, therapy and prognosis of patients
with brain metastases (1). In the current study, the clinical

features and prognostic factors of 190 patients with brain
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Figure 4 OS of patients: molecular targeted therapy vs. no

molecular targeted therapy. OS, overall survival.

metastases were evaluated.

In this cohort, both gender and age were independent
prognostic factors of OS. Female patients had a longer
survival time, which could be explained by better prognosis
of breast cancer patients. In addition, 60 percent of female
patients (54 of 90 patients) received small molecular
targeted therapy, while only 38 percent of male patients
(38 of 100 patients) did. Rastogi ez 4l. reported that survival
was significantly improved in female patients (15). Young
patients had a favorable prognosis, which was in line with
other studies (16,17).

Patients with good EOCG performance status have been
reported to have better outcomes (16,18). Similarly, in our
study, patients with good performance status had a longer
survival. However, no significant difference was found after
multivariate analysis. This is perhaps because all patients
included in our study were ECOG PS <2, and there were
no major differences in the intensity of treatment for these
patients. Cacho-Diaz et al. reported that some symptoms
were associated with poor outcomes in patients with brain
metastases (1). In our study, there was no survival difference
between patients with or without symptom associated with
brain metastases at the diagnoses. Most of the patients in
our study were found to have brain metastases at the regular
screening in the absence of symptom, in contrast with the
work of Cacho-Diaz et 4l., which found that the majority of
patients had over one symptom at the time of diagnosis.

The prognoses in patients with brain metastases were
significantly different depending on the type of primary
cancer (5,19). In our study, the best survival was observed
in patients with breast cancer, followed by non-small cell
lung cancer. Both of the tumors had more therapeutic
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Table 2 Univariate analysis and multivariate analysis of the prognostic factors of OS in cancer patients with BM

Univariate analysis Multivariate analysis
Factors
MST (months) P HR 95% Cl P
Gender 0.002 0.596 0.399-0.890 0.011
Male 19
Female 34
Age (years) 0.002 1.656 1.128-2.431 0.010
<65 29
>65 18
ECOG
0-1 32 0.005 1.460 0.979-2.176 0.063
2 21
Primary site 0.001 0.843 0.645-1.104 0.214
Non-small cell lung cancer 28
Small cell lung cancer 16
Breast cancer 53
Others 16
Interval from cancer to BM 0.220 - - -
<6 months 28
>6 months 21
Symptom 0.636 - - -
Yes 24
No 23
Number of BM 0.041 1.654 1.127-2.425 0.010
<3 29
>3 20
Extracranial lesions 0.089 - - -
0 22
1 29
2-3 18
Small molecular targeted therapy 0.006 1.604 1.091-2.359 0.016
Yes 31
No 18
Local therapy for BM 0.654 - - -
Yes 23
No 24

OS, overall survival; BM, brain metastases.
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modality options and were more sensitive to treatment.
The interval time from cancer diagnosis to brain metastases
was varied from 0 to 102 months. No survival difference
was observed between the patients with less or more than a
6-month interval. This suggested that the diagnosis of brain
metastases indicated a very poor prognoses irrespective of
the interval time.

Patients with brain oligometastasis are believed to have
a better survival than those with multiple brain metastases
(1,15). In our study, patients with <3 brain metastatic lesions
also had a favorable survival, which was an independent
prognostic factor in the multivariate analysis. With regard
to extracranial lesion of lung, liver or bone, there was no
significant difference in survival correlated with various
numbers of extracranial lesions. The probable cause here
was that brain metastasis was a markedly poor prognostic
factor regardless of extracranial lesion. However, a
report from Ekici showed that patients with extracranial
lesion had a shorter survival than those with only brain
metastasis (18). More studies are needed to elucidate the
clinical significances of extracranial lesions.

Effective local treatments for brain metastases include
surgery, SRS and WBRT (20,21). In our study, patients
who received local therapy for brain metastases received no
survival benefit. Local therapies may be useful of yielding
a local control and relieving the symptom of patients with
brain metastases, but in our cohort, they did not improve
survival time. Small molecular targeted drugs can penetrate
the blood-brain barrier and have a better therapeutic effect
than systemic chemotherapy (5,22). This may explain that
patients given with small molecular targeted therapy had
a longer survival and the targeted therapy was a positive
independent prognostic factor in our study. This finding
was in good agreement with the results of a study by
Fireder ez al. (23).

Conclusions

In conclusion, the favorable independent prognostic factors
for patients with brain metastases were female, younger
age, fewer brain metastases and small molecular targeted
therapy. Female, younger patients with less than or equal to
3 brain metastases predicted a better survival. To improve
the poor outcomes of patients with brain metastases, it is
necessary to find clinically significant genetic abnormalities
whenever possible and administer the small molecular
targeted therapy early in the course of treatment.
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