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Abstract: A 48-year-old Chinese female was referred to us regarding £GFR-mutated advanced
non-small cell lung cancer, and metastasis to left scapula and vertebrae bones which caused
pathological fracture at T8 and T10 thoracic vertebrae. An aggressive combined therapy with
icotinib, vertebrae operation, and radioactive particle implantation and immunotherapy was
proposed to prevent paraplegia, relieve pain, and control the overall and local tumor lesions.
No postoperative symptoms were seen after surgery, and the pain was significantly relieved.
Icotinib merited a 31-month partial response with grade 1 diarrhea as its drug-related adverse
event. High dose of icotinib was administered after pelvis lesion progression for 3 months with
good tolerance. Combination therapy of icotinib, surgery, and internal radiation for metastases
of the vertebrae bones from non-small cell lung cancer seems to be a very promising technique
both for sufficient pain relief and for local control of the tumor, vertebrae operation can be an
encouraging option for patients with EFGR positive mutation and good prognosis indicator.
Keywords: lung cancer, spinal metastasis, pathological fracture, spinal canal stenosis,
icotinib

Introduction

The vertebrae bones are the most commonly metastasized sites from advanced non-small
cell lung cancer (NSCLC) with poor prognosis, especially for those with spinal cord com-
pression and pathologic fracture. Currently, there is still no standard therapy guideline for
those patients. The choice of surgery is questionable due to high surgical morbidity and
limited survival benefit.! Therefore, it is essential to identify patients with better prognosis
factors, such as positive EGFR gene mutation, good performance status (PS), and non-
smoking status. Icotinib is an orally administered small-molecule reversible EGFR tyrosine
kinase inhibitor (EGFR-TKI) with favorable antitumor activities and safety profile.' Here
we present a patient with long progression-free survival (PFS) after aggressive combined
first-line therapy including icotinib, surgery, and inner-radiotherapy.

Case report

A 48-year-old Chinese female non-smoker presented at our hospital with a 4-month
history of left scapula and back pain (visual analog scale score: 6/10). She was found
to have stage I'V adenocarcinoma (T2N2M1, Figures 1 and 2) with multiple bone and
brain metastases. Computed tomography (CT) scan revealed an osteolytic lesion 11 cm
in size in the left scapula, magnetic resonance imaging (MRI) revealed pathological
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Figure | The computed tomography scan at diagnosis with a 3.9 cm bean-shaped tumor in the upper lobe of right lung (A). The lesion had significant reduction in tumor
size | month later (B), and remained stable for 31 months with oral icotinib therapy (C).

fracture and spinal canal stenosis at T8 and T10 thoracic
vertebrae (Figure 3), and small nodules on the cerebellum
and bilateral temporal lobe (Figure 4). Her PS score was 2.
Mutation analysis by amplification refractory mutation sys-
tem showed that the tumor had positive EGFR mutation of
exon 19 deletion.

Given the fracture, the high risk of paraplegia due to spi-
nal cord compression, good bodily functions with no medical
comorbidities, and the positive EGFR mutation, an internal
fixation between T7 and T11 via retroperitoneal approach
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Figure 2 Stained sample of bone metastasis of lung adenocarcinoma, original
magnification x400.

combined with an implantation of radioactive particle into
T8 and T10 spine (Figure 3 C,D) was performed. Addi-
tional cement packing was also performed during surgery to
improve the stability. Immediately after the surgery, icotinib
was orally administered (125 mg, three times per day) as first-
line treatment. The primary icotinib-related adverse event
(AE) was grade 1 diarrhea which resolved in 1 week without
any medication (according to common terminology criteria
for AE v4.0, CTCAE). In addition, autologous DC-CIK cells
amplified in vitro were given by venous reinfusion once every
two days after surgery to stimulate immunologic function as a
supplementary therapy. With respect to the brain metastasis,
whole brain irradiation therapy was not recommended since
the intracranial lesions were all small scattered nodules, and
no neurological symptoms were seen.

A partial response (PR) was seen after 1| month icotinib
treatment (Figure 1 B), and this PR persisted for 31 months
(November 16, 2014) during which the Eastern Coopera-
tive Oncology Group PS of the patient remained 1. The left
scapula and back pain was significantly relieved (visual
analog scale score 0) in 1 month without any surgery-related
complication or AEs. Moreover, the plasma CEA level also
fell to the normal level and was maintained.

However, 31 months after the procedure (November 16,
2014), the patient developed pelvic pain. The ECT scans
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Figure 3 Computed tomography (CT) and magnetic resonance imaging scan of spine.

Notes: T8 and T10 pathological fracture with local spinal canal stenosis (A, B). CT scan after surgery via retroperitoneal approach and radioactive particle implantation into

T8 and T10 spine (C, D).

revealed higher radioactive concentration on right iliac bone
(Figure 5) without other progression according to systematic
examination. Radiotherapy was then administered to the iliac
bone lesions with a total dose of 60 Gy/30 fractions, 2 Gy
per fraction. Meanwhile, 250 mg icotinib was given, and no
drug-related AEs were seen. The local pain was improved
after radiotherapy and higher dose icotinib therapy.

Discussion

Lung cancer is one of the most common cancers and
continues to be the leading cause of cancer-related deaths
worldwide. With high malignancy, 30%—40% patients with
advanced lung cancer may have bone metastasis at diagno-
sis, with the most common sites at vertebrae and proximal
bone of the trunk.? The prognosis of patients with skeletal-
related events (SRE) is usually poor, especially those with
serious SRE including pathological fracture and spinal cord
compression.* Sugiura et al reported that the 6-month, 1-year,
and 2-year survival rates of patients afflicted with lung cancer

metastasized to the vertebrae bones were 59.9%, 31.6%, and
only 11.3%, respectively.* The management and treatment for
those patients is challenging. Multidisciplinary approaches
including surgery, radiotherapy, chemotherapy, and targeted
therapy are needed, which require identification of patients
to reduce risks from aggressive therapies while achieving
maximum clinical benefits.

In this case, we performed surgical treatment, internal
radiation by radioactive particle implantation, followed with
target therapy and immunotherapy. Significant benefit was
seen from the aggressive combined therapy, and the patient
had 31 months of PR without tumor-related symptoms. This
case demonstrates that surgical intervention can be consid-
ered for certain patients with lung cancer metastasized to
the vertebrae bones; however, deliberations are needed to
identify potential patients.

According to the NCCN guidelines, first-line EGFR-TKIs
is the standard therapy for treatment-naive, advanced NSCLC
patients harboring positive EGFR mutation.’ The efficacy of
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Figure 4 MRI scan of brain (scattered small nodules on the cerebellum and bilateral temporal lobe).
Notes: The lesions remained stable at diagnosis (A), | month (B), and 3| months later (C). R=right side.
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Figure 5 ECT scan at diagnosis (A) and after 3| months icotinib treatment (B).
Note: The arrow shows higher radioactive concentration on right iliac bone in B than A.
Abbreviation: ECT, electrical capacitance tomography.
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EGFR-TKIs has been proven in many large-scale randomized
Phase III trials, especially for Asian, female, never-smoker,
and adenocarcinoma patients.® In addition, NSCLC patients
with positive EGFR mutation can further benefit from EGFR
inhibitors, especially, exon 19 deletions were reported to be
associated with longer PFS compared with L858R mutation
at exon 21 of EGFR.”® Icotinib is an orally administered
small molecular EGFR-TKI autonomously researched and
developed by the Chinese. The chemical structure of icotinib
is similar to other EGFR-TKIs such as erlotinib and gefitinib,
while icotinib has a shorter half-time of 6—8 hours and has to
be taken three times a day.’ Icotinib is an oral selective EGFR-
TKI which was approved for treating advanced NSCLC
patients who failed with previous chemotherapies by China
Food and Drug administration in June 2011. Its approval
was based on the registered Phase Il trial ICOGEN) which
showed that icotinib is non-inferior to gefitinib in terms of
PFS, ORR, DCR, and overall survival in both unselected
and EGFR mutated NSCLC patients who failed with previ-
ous chemotherapies. The PFS for icotinib and gefitinib was
4.6 and 3.4 months (hazard ratio 0.84; P=13), respectively.
Furthermore, icotinib was associated with lower incidence of
drug-related AEs (61% vs 70%, P=0.046) and diarrhea (19%
vs 28%, P=0.033).!° Meanwhile, high doses of icotinib may
overcome the resistance to the standard dose of EGFR-TKI.
It is reported that icotinib is well-tolerated at doses of 75-250
mg three times a day."

And as to the NCCN guidelines, patients with symptom-
atic bone metastasis and high risk of pathological fracture are
recommended to receive surgery and external radiotherapy.
Surgery can provide mechanical stabilization, pain relief, and
maintenance of neurological function; however, it is reported
that less than 10% of patients with spinal metastasis undergo
surgery.'>!? Therefore, surgical risks must be weighed against
life expectancy and quality of life (QoL) for surgical interven-
tion. With respect to radiotherapy, patients with radiosensi-
tive tumors, with expected survival of less than 3 months,
inability to tolerate an operation, total neurological deficit
for more than 24-48 hours, and multi-level or diffuse disease
are fit for palliative external radiation therapy.'*

In our case, considering the remarkable response to
icotinib in the bone metastasis lesions, and prevention of
decreased QoL due to repeated positioning and long-term
treatment during the external radiation therapy, we chose
internal radiation instead. This case revealed the feasibility
of aggressive combined therapy: surgery reduced the risk of
paralysis due to spinal pathological fracture, and the internal
radiation by radioactive particle implantation enhanced local

control of the spinal lesion, which lead to improved QoL
and less SREs.

Adoptive cell immunotherapy is a novel approach that
relies on an ex vivo expansion of the autologous tumor-
specific effector cells before reinfusion into the host.!>!¢
Immunological effector cells such as DC and CIK cells
have been employed to treat cancer and eliminate residual
tumor cells after surgery. In this case, the patient had DC
and CIK cells collection before any tumor-related therapy.
Palliative vertebrae surgery may disrupt the micro envi-
ronment of the immune system and expanded DC-CIK
cells with high cell immunological activity may help with
rebuilding of a balanced immune system. A recent study
revealed that patients with erlotinib plus DC and CIK cell
therapy had improved levels of immunological markers
compared to erlotinib therapy alone.'” Our patient showed
a good response and tolerance with the EGFR-TKI and cell
immunological therapy.

Additionally, the patient had the advantages of rela-
tively young age, good PS, few physical complications, no
paraplegia, and positive EGFR mutation of exon 19 deletion.
It should also be noted that this result is limited to our case
report; it is of vital importance to have comprehensive evalu-
ation for NSCLC patients with spinal metastasis.

Conclusion

In conclusion, the combination of surgery, internal radiation,
EGFR-TKIs, and immunotherapy was effective and
well-tolerated in terms of pain relief and local control of the
tumor. However, clinicians should carefully consider the risk
of aggressive therapy. Further experience is needed to assess
the feasibility, efficacy, and safety of this combined therapy.
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