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Abstract
This clinical analysis of 125I seed implantation combined
with Apatinib in the treatment of locally advanced lung
cancer with negative driving genes was retrospectively
performed on 19 patients in the Department of Thoracic
Surgery, Tianjin First Central Hospital, from January 2018 to
May 2019. Twelve cases were treated with Apatinib after
125I implantation, while the other seven were treated with
125I implantation only. IL-2R, IL-6 and TNF-α before and
after the treatment, imaging changes every two months
and related side effects were recorded. After the treatment,
IL-2R, IL-6 and TNF-α of all the patients decreased in the first
month, which was more obvious in combined therapy
patients; the total effective rate in combined therapy
patients was significantly higher than the others. There
were no fatal complications, and all the side-effects were
well tolerated by medical treatment. It shows that 125I seed
implantation combined with Apatinib is effective and safe
in the treatment of locally advanced lung cancer.
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Introduction
In recent years, the incidence and mortality of lung cancer
has increased rapidly, ranking first among all malignant
tumours.1 Local control is the main treatment for advanced
lung cancer,2 combined with radiotherapy, chemotherapy,
target therapy and immunotherapy to improve local
control rate, alleviate clinical symptoms, improve quality of
life and prolong survival.3 Radioactive 125I seed
implantation therapy began in the 1970s and has played
an active role in the clinical treatment of various tumours.
Radioactive 125I seeds continuously emit low dose gamma
rays with a half-life of 60.1 days and an effective radiation
radius of 1.7 cm. It can effectively kill tumour cells without
causing radiation damage to normal surrounding tissues.
Radioactive seed implantation therapy can act on every

cycle of cancer cells, leading to apoptosis and also inducing
activation of tumour suppressor genes in the quiescent
phase, destroy DNA and kill cancer cells. However, due to
the limitations of this local treatment, combination of
systemic therapy was recommended to achieve
satisfactory results in clinical practice.4 Apatinib, as a new
tyrosine inhibitor targeting VEGFR2, has been widely used
in lung cancer patients who failed in second or third line
chemotherapy,5 especially in advanced lung cancer
patients with negative driving gene. Studies have shown
that antiangiogenic therapy can improve radioresistance.6
We retrospectively analysed 19 locally advanced lung
cancer patients, treated with 125I implantation, and
evaluated the short-term efficacy and safety of
combination therapy with Apatinib.

Case Report
Nineteen locally advanced lung cancer patients, diagnosed
by clinical and pathological examination, who had lost the
chance of one-stage surgery and had no distant metastasis
at that time, were analysed. Target therapy was excluded
due to the negative driving gene after NGS, and also
because they refused chemotherapy, radiotherapy and
immunotherapy. According to the treatment intention, 12
patients (treatment group) received oral Apatinib
maintenance therapy after 125I implantation. The drug
regimen was Apatinib Mesylate tablets (Jiangsu Hengrui
Pharmaceutical Co., Ltd. Atan, 250 mg/tablet, national
medicine standard word H20140103), taken orally 30
minutes after breakfast, 1 tablet/day, the patients were
asked to stop taking medicine if intolerable adverse
reactions occurred. Seven patients (control group)
underwent only symptomatic supportive treatment after
125I implantation. All the patients were fully informed of
their condition and signed informed consent. The authors
followed up the short-term survival, imaging and related
factors of the patients for six months.

Lung CT was performed before 125I implantation and
every two months after the implantation. The overall
response rate (ORR) and disease control rate (DCR) at six
months after implantation was also assessed. Serum IL-2R,
IL-6 and TNF-α were measured by chemical fluorescent
enzyme immunoassay before and one month after 125I
implantation. Complications of 125I implantation mainly
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included bleeding due to puncture, haemothorax,
pneumothorax, haemoptysis, and pleural effusion within
one week of the operation. The main side effects of
Apatinib were hypertension, proteinuria, hand-foot skin
reaction, diarrhoea, rash and haemorrhage within six
months. 

There was no significant difference in the baseline data of
patients between the two groups (p> 0.05, Table). After six
months, according to RECIST solid tumours evaluation
criteria 1.1, there were CR in 1 case (8.3%), PR in 9 cases

(75%), SD in 1 case, PD in 1 case (8.3%), the ORR was 83.3%
(10/12) and the DCR was 91.7% (11/12), while in the control
group, there were no CR cases, PR in 3 cases (42.9%), SD in
2 cases, PD in 2 cases (28.6%), the ORR was 42.9% (3/7) and
DCR was 71.4% (5/7). (Figure 1 shows typical cases). One
control patient developed new bone metastases.

Before 125I implantation IL-2R, IL-6 and TNF-α were higher
than normal reference values in all the patients, and there
was no statistical difference between the two groups. One
month after 125I implantation, the difference appeared.
The decrease in treatment group was more obvious, and
there were statistical differences between the two groups
(p< 0.05, Figure 2).

There was no significant difference in the side-effects of
implantation between the two groups, (p>0.05). The
common side effects and classification are mainly based on
the instructions of Apatinib Mesylate tablets and Common
Terminology Criteria for Adverse Events according to
National Cancer Institute.7 In the treatment group, I-II
degree hypertension (7/12), I-II degree proteinuria (3/12),
I-II degree mouth cavity mucositis (4/12) and diarrhoea of
degree I to II (3/12) could be controlled by medication. No
patient stopped medication or changed treatment plan.

Discussion
In recent years, a large number of studies have shown that8

125I is effective in the treatment of lung cancer with high
local control rate and less toxic side effects. Although the
local control rate is high, which is consistent with our
combined therapy patients, still some patients progressed,
and one patient even developed new metastatic lesion.
Relevant guidelines9 recommend that systemic therapy
should be the main treatment for lung cancer, but for
patients who refuse chemoradiotherapy and with negative
driving genes, finding a synergistic and safe oral medicine
is particularly important.

Apatinib is a small molecule tyrosine kinase inhibitor of
VEGFR independently developed in China.
Pharmacodynamic studies have shown that Apatinib can
block the signal transduction after binding to VEGFR, and
lead to the inhibition of angiogenesis.10 Increased hypoxia
in tumour can cause radiotherapy resistance, many
evidences show that combination of anti-angiogenesis
drugs and radiotherapy can increase the therapeutic
effect.11 In our study, patients in the treatment group
showed better effects, possibly because Apatinib
normalised the blood vessels in the tumour, and thereby
improved the blood perfusion ability and ultimately
enhanced radiosensitivity. Apatinib can also down-regulate
the level of vascular growth factors to increase the
apoptosis of cancer cells. Studies have shown that 125I

Table: Baseline data of patients in the two groups.

Treatment group Control group p-value
(n=12） （n=7）

Sex male 9 (75%) 6 (85.7%) 0.475
female 3 (25%) 1 (14.3%)

Age(years) ≤65 5 (41.7%) 3 (42.9%) 0.663
>65 7 (58.3%) 4 (57.1%)

Smoking history yes 8 (66.7%) 5 (71.4%) 0.378
no 4 (33.3%) 2 (28.6%)

Histology NSCLC SC 7 (58.3%) 4 (57.1%) 0.117
AC 3 (25%) 1 (14.3%)

SCLC 2 (16.7%) 2 (28.6%)
Clinical stages ≤III A 3 (25%) 2 (28.6%) 0.634

III B 9 (75%) 5 (71.4%)
PS 0-1 7 (58.3%) 4 (57.1%) 0.663

≥2 5 (41.7%) 3 (42.9%)

NSCLC: Non-small cell lung cancer. SCLC: Small cell lung cancer. SC: Squamous Carcinoma. 
AC: Adenocarcinoma. PS: Performance status.

Figure-2:  Serum levels of IL-2R, IL-6 and TNF-α before and after 125I implantation
in the two groups.
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Figure-1:  Evaluation of short-term efficacy of patients by RECIST solid tumour criteria.
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implantation can directly kill adjacent cancer cells, but also
stimulate angiogenesis.12 So the combination of
antiangiogenic therapy can improve the efficacy of each
other in theory, which was confirmed by our cases.

The study showed that the short-term effect of treatment
group was obvious, this result was also verified in the
monitoring of serum related factors. IL-2R, IL-6 and TNF-α
of lung cancer patients were usually higher before therapy;
the treatment group patients showed obvious
improvement after relevant treatment, which indicated
that the combination played an active role in improving the
immune status. Although Apatinib increased some related
side effects, all the patients were able to complete the six-
month treatment cycle without interruption or withdrawal.
Therefore, it can be said that the combined therapy not
only achieved a good therapeutic effect, but also showed
good safety.

Conclusion
The study showed that 125I implantation combined with
Apatinib is effective and safe in the treatment of locally
advanced lung cancer with negative driving gene, which
provides a new treatment method for the future.
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