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Evaluation of radiotherapy combined with targeted
therapy and concurrent radiotherapy, chemotherapy
in the treatment of Non-Small Cell Lung Cancer
with brain metastasis
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ABSTRACT
Objective: To compare and analyze the clinical efficacy of brain radiotherapy combined with targeted
therapy and concurrent radiotherapy and chemotherapy in the treatment of non-small cell lung cancer
(NSCLC) with brain metastasis.
Methods: Fifty-eight patients with NSCLC with brain metastasis who were admitted to our hospital between
October 2016 and October 2017 were randomly divided into a control group and an observation group, 29
cases in each group. The control group was treated with concurrent radiotherapy and chemotherapy,
while the observation group was treated with whole brain radiotherapy plus targeted therapy. The disease
control rate, adverse reactions and survival condition were compared between the two groups.
Results: The disease control rate of the observation group was 68.97%, significantly higher than 41.38% of
the control group (P<0.05); the total incidence of adverse reactions in the observation group was 6.90%,
significantly lower than 24.14% of the control group (P<0.05); the median survival time of the observation
group was (16.81±5.32) months, significantly longer than that of the control group ((9.76±3.25) months).
The one-year and two-year survival rates in the observation group were significantly higher than those in
the control group (P<0.05).
Conclusion: Whole brain radiotherapy combined with targeted therapy is superior to concurrent
radiotherapy and chemotherapy in the treatment of NSCLC with brain metastasis and has high safety. It
can effectively prolong the life span of patients and is worth clinical promotion and application.
KEYWORDS: Brain radiotherapy; targeted therapy; non-small cell lung cancer with brain metastasis;
disease control rate.
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Lung cancer is the most common malignant
tumor in our clinical practice. Nearly 80% of lung
cancer patients suffer from non-small cell lung
cancer (NSCLC), and about 25% of NSCLC is
prone to brain metastasis during the course of
disease.1,2 The mortality and morbidity of NSCLC
are high. Some studies reported that the mortality
and morbidity of NSCLC accounted for about 80%
of the total lung cancer.3 At present, the treatment
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general data between the two groups (P>0.05). This
study was approved by the ethics committee of our
hospital. All the selected subjects had informed
consent. (Dated: 9 September 2019)
Conventional nursing intervention: Control group
received conventional nursing intervention. Charge
nurse informed patients with cause of lung cancer,
treatment method, treatment effect, prognosis, 7
matters needing attention before and after surgery
such as diet, rest, knowledge relating to management
of pain on wound and various exercise methods.
One day before surgery, operating room nurse
informed patients with operating time, anesthesia
method, preparation before surgery, pain and
bleeding that may occur after surgery and matters
needing attention after surgery.
Inclusion and exclusion criteria: Inclusion criteria
included all patients who met the diagnostic
criteria of brain metastasis of NSCLC according
to pathological examination and computed
tomography (CT) or Magnetic Resonance Imaging
(MRI) examination;11 the estimated survival time
was more than 3 months; there was no history
of radiotherapy and chemotherapy in the past.
Exclusive criteria were: patients with severe
cardiopulmonary, liver and kidney insufficiency;
allergy to drugs involved in this study; patients
with severe mental disorders.
Methods: The control group received concurrent
radiotherapy and chemotherapy. The whole brain
was irradiated with 8 m V X-ray for 5 times per
week, 3 Gy per time, totaling 30 Gy. The treatment
lasted for 2 weeks. On the first day of chemotherapy,
paclitaxel and pemetrexed were intravenously
infused at the dose of 175 mg/m2 and 500 mg/m2
respectively; cisplatin was infused intravenously at
the dose of 25 mg/m2 from the first day to the third
day. There was an interval of 3 weeks or 4 weeks
between every course, totaling 3 courses.
The observation group received brain
radiotherapy combined with targeted therapy.
Firstly, the whole brain of the patient was
horizontally treated with 8 m V X-ray, 2 Gy/
time, 5 w/time, 40 Gy for 4 weeks. Moreover, the
patient orally took gefitinib (Astra Zeneca UK
Ltd., 40090529, 0.25 g) for targeted therapy, 250 mg
per day; for patients diagnosed as squamous cell
cancer, erlotinib (Schwarz Pharma Manufacturing,
Inc., H20090225, tabella), 150 mg per day. Targeted
therapy stopped two months after the completion
of radiotherapy.
During the treatment, the two groups cooperated
with the following nursing: (1) nursing of radiation
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of NSCLC with brain metastasis includes whole
brain radiotherapy, surgical resection, stereotactic
therapy, chemotherapy and targeted therapy.4,5 A
study has shown that the median overall survival
time of untreated NSCLC patients with brain
metastases is less than 3 to 6 months.6 Chemotherapy
is an important means to treat NSCLC. Past studies
have shown that chemotherapeutics do not cross
the blood-brain barrier; however, recent studies
have shown that platinum combined with cytotoxic
drugs can benefit patients.7 With the advances
in research, targeted therapy has increasingly
become one of the important means to treat
NSCLC with brain metastasis.8 Epidermal growth
factor receptor tyrosine kinase inhibitor (EGFRTKI) is currently widely used in the treatment of
NSCLC. A large number of clinical studies have
shown that EGFR-TKI can significantly prolong
the disease-free survival of patients compared with
chemotherapy.9,10 At present, the treatment of cancer
patients tends to be multidisciplinary, but there are
still many controversies about the best treatment
for NSCLC with brain metastasis. The aim of this
study was to compare the effects of combination
of whole brain radiotherapy plus targeted therapy
and concurrent radiotherapy and chemotherapy in
the treatment of NSCLC with brain metastasis in
order to provide an evidence-based basis for the
selection of clinical treatment.
METHODS
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General data: Fifty-eight patients with NSCLC with
brain metastasis who were admitted to our hospital
between October 2016 and October 2017 were
selected as the research subjects. The patients were
divided into a control group and an observation
group by digital random grouping method, with
29 cases each group. In the observation group,
there were 17 males and 12 females, aged from 32
to 75 years, with an average age of (46.57±4.11)
years. As to pathological types, there were 8 cases
of adenocarcinoma, 6 cases of squamous cell
carcinoma, 5 cases of adenosquamous carcinoma,
6 cases of large cell carcinoma while the type of
carcinoma was not known in four cases. There were
16 males and 14 females in the control group, aged
33 to 76 years, with an average age of (47.25±4.68)
years. As to pathological types, there were 9 cases
of adenocarcinoma, 5 cases of squamous cell
carcinoma, 5 cases of adenosquamous carcinoma,
5 cases of large cell carcinoma and five cases
of unknown pathology. The results could be
compared as there was no significant difference in
Pak J Med Sci

March - April 2020

Vol. 36 No. 3

www.pjms.org.pk

2

Treatment of Non-Small Cell Lung Cancer

in

t

(diarrhea, impaired liver function, radiation
intracranial hypertension) was compared between
the two groups. The two groups were followed up
for 2 years, and the one-year and two-year survival
rates and median survival time were also compared
between the two groups.
Statistical Analysis: SPSS20.0 statistical software
was used for processing the data. Measurement
data are expressed as Mean±Standard Deviation.
t test was used. Counting data was expressed as
rate (%), and X2 test was used. P<0.05 indicated that
there was significant difference.
RESULTS
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Comparison of disease control rate between two
groups: The disease control rate of the observation
group was 68.97%, which was significantly higher
than that of the control group (41.38%, P<0.05,
Table-I).
Comparison of the total incidence of adverse
reactions between the two groups: The total
incidence of adverse reactions in the observation
group was 6.90%, significantly lower than that in
the control group (24.14%, P<0.05, Table-II).
Comparison of the median survival time between
the two groups: The median survival time of
the observation group was 16.81±5.32 months,
significantly longer than that of the control
group (9.76±3.25 months), and the difference was
statistically significant (t=6.3229, P<0.05); the oneyear and two-year survival rates of the observation
group were significantly higher than those of the
control group (P<0.05, Table-III).
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brain edema: radiotherapy will aggravate the
brain edema of brain metastasis patients and
induce symptoms such as dizziness, nausea and
disturbance of consciousness. Thus the patients
needed to actively cooperate with the treatment
and were forbidden to eat spicy and irritating
food; (2) psychological nursing: The confidence of
patients on treatment was strengthened to alleviate
patients’ fear and resistance and promote patients
to actively cooperate with the treatment to ensure
the smooth implementation of radiotherapy
and chemotherapy; (3) nursing of digestive tract
reaction: during the course of radiotherapy and
chemotherapy, many adverse reaction symptoms of
digestive tract occurred, thus antiemetic agent was
given to patients 30 minutes after temozolomide
chemotherapy to alleviate the adverse reaction
of patients; help was given in time; the vomiting
reaction and the amount of vomit in and out were
closely observed, and the dehydration status was
evaluated.
Observation indicators and evaluation criteria: The
clinical efficacy of the two groups was evaluated by
World Health Organization (WHO) standard;12 the
increase of tumor volume exceeding 25% or new
lesions appearing was evaluated as progressive
disease (PD); the shrinking of tumor volume less
than 50% or increase less than 25% was evaluated
as SD (stable disease); no recurrence in four weeks
or the shrinking of tumor volume no less than
50% was evaluated as PR (partial remission);
disappearance of tumors, no recurrence in 4 weeks
and no appearance of new lesions was evaluated
as CR (complete remission); disease control rate
(DCR)=(number of cases of SD+number of cases
of PR+number of cases of CR)/total number of
cases*100%. The total incidence of adverse reactions

DISCUSSION
The incidence of NSCLC with brain metastasis is
about 20%-40%, and 10%-25% of NSCLC patients
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Table-I: Disease control rate between two groups (%)

Group

A

Observation group
Control group
X2
P

PD

SD

PR

CR

DCR

9(31.03)
17(58.62)
/
/

7(24.14)
4(13.79)
/
/

8(27.59)
5(17.24)
/
/

5(17.24)
3(10.34)
/
/

20(68.97)
12(41.38)
7.841
<0.05

Table-II: Total incidence of adverse reactions between the two groups (%).

Group
Diarrhea
		
Observation group
Control group
X2
P

1(3.45)
4(13.79)
/
/
Pak J Med Sci

Impaired liver
function

Radioactive intracranial
hypertension

Total incidence of
adverse reactions

1(3.45)
2(6.90)
/
/

0(0)
1(3.45)
/
/

2(6.90)
7(24.14)
4.286
<0.05
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22(75.86)
12(41.38)
8.112
<0.05

12(41.38)
5(17.24)
5.014
<0.05
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have brain metastasis at the first diagnosis. The
median survival time of untreated patients with
brain metastasis is only 3 months.13,14 This high
rate of metastasis need more effective treatments.
At present, concurrent radiotherapy and
chemotherapy is often used in the treatment of
malignant tumors, but a large number of studies
have shown that the effect of chemotherapy is not
good and the adverse reactions are large although
concurrent radiotherapy and chemotherapy can
prolong the survival time of patients,15 which has a
serious impact on the quality of life of patients.
In recent years, the treatment of cancer is
becoming more and more precise, and targeted
therapy has become increasingly important. EGFR
is the most common driving gene of NSCLC, and
the first and second generation EGFR-TKIs have
become the first-line treatment for advanced
NSCLC patients with positive EGFR mutation
because of their better efficacy and higher survival
benefits.16,17
In this study, gefitinib and erlotinib were
selected for targeted therapy; the former belongs
to epidermal growth factor receptor (EGFR)
tyrosine kinase inhibitors, and the latter belongs
to quinazoline derivatives; both of them are small
molecular compounds and could inhibit the
metastasis and growth of tumors by inhibiting
the activity of EGFR-TKI, thus causing apoptosis
of tumour cells.18,19 Relevant studies have shown
that the change of EGFR expression level is
closely related to the progression and spread of
brain metastasis, the blood-brain barrier will be
damaged once brain metastasis occurs, targeted
therapy at that time will make drugs more easily
enter the blood-brain barrier, and the combination
with radiotherapy can increase the permeability
of blood-brain barrier to the greatest extent.20,21
Jiang et al. has found that radiotherapy (whole
brain) combined with targeted therapy for NSCLC
with brain metastasis has a significant effect,22
the survival rate of patients after 6 months of
treatment was 95.45%, and the one-year survival
rate was 68.18%, i.e., it could effectively prolong
the survival of patients. The results showed

that the control rate of brain metastasis in the
observation group was significantly higher than
that in the control group, suggesting that the
effect of radiotherapy (whole brain) combined
with targeted therapy was more significant in the
treatment of NSCLC with brain metastasis and
could effectively improve the quality of life; the
median survival time of the observation group was
better than that of the control group, suggesting
that radiotherapy (whole brain) combined with
targeted therapy could effectively improve the
quality of life of patients with NSCLC and prolong
survival time, which was consistent with the
results of Li et al.23 In addition, the study also
showed that the incidence of adverse reactions
in the observation group was significantly lower
than that in the control group, suggesting that the
combination of radiotherapy (whole brain) and
targeted therapy was safe. The reason given may
be that the targeted therapy with strong targeting
could accurately combine with the target site and
promote the death of cancer cell, without affecting
the surrounding cells and organs of cancer tissue.

t

Two-year
survival rate

in

Observation group
Control group
X2
P

One-year
survival rate
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Table-III: Median survival time between two groups.
Group
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CONCLUSION

In conclusion, for NSCLC patients with brain
metastasis, brain radiotherapy combined with
targeted therapy can not only improve the disease
control rate and reduce adverse reactions, but also
effectively prolong the survival time of patients and
improve survival rate. However, due to the small
number of patients selected, the long-term quality
of life of the two groups has not been investigated
in this study, which needs further investigation.
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