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Targeted therapy with apatinib in a patient
with relapsed small cell lung cancer

A case report and literature review
Jun Zhao, MD, PhD*”, Xiaoling Zhang, MD?, Chaojie Gong, MD®, Jialei Zhang, MD®

Abstract N\
Rationale: Small cell lung cancer (SCLC) is a lethal malignancy. Once relapsed, the disease is irreversible and most of the patients |
will die of cancer aggravation in 1 to 2 months. In the past several decades, little progress has been made in the systemic treatment of
SCLC. Apatinib, as a novel small-molecule tyrosine kinase inhibitor specifically targeting the vascular endothelial growth factor
receptor 2 (VEGFR2), has achieved progress in treatment of a variety of cancers. However, there has been no report of the targeted
therapy with apatinib in SCLC vyet.

Patient concerns: A 63-year-old man, an ex-smoker, presented with a slight hoarseness and cough. The patient was admitted to
our department with a primary diagnosis of SCLC at an extensive stage (ES-SCLC). After 17 months of successful first-, second-, and
third-line chemotherapy, the disease eventually became relapsed. Then, apatinib treatment started promptly on demand by the
patient and his family.

Intervention: After presenting an informed consent, the patient received apatinib treatment immediately at a dose of 250 mg/day
orally.

Outcomes: (1) On the 28th day of apatinib therapy, the symptoms of dyspnea and poor appetite of the patient were notably
improved. (2) The CT scan taken on the 70th day showed that the pleural effusion in the left lung almost disappeared. (3) The elevated
serum neuron-specific enolase (NSE) level was decreased. The patient died of acute respiratory failure on the 172nd day of apatinib
treatment. Importantly, the tumor mass did not enlarge obviously during apatinib treatment.

Lessons: Here, we presented a case with relapsed SCLC who unexpectedly responded to single-agent apatinib treatment.
Therefore, this report will shed light on future studies of targeted therapy with apatinib in SCLC at different stages.

Abbreviations: ALK = anaplastic lymphoma kinase, CR = complete response, CT = computed tomography, CTLA-4 = cytotoxic
T-lymphocyte associated protein 4, MEK = mitogen-activated protein kinase kinase, NSCLC = nonsmall cell lung cancer, NSE =
neuron-specific enolase, PD1 = program cell death 1, PIGF = placental growth factor, PR = partially response, SCLC = small cell lung

cancer, VEGF = vascular endothelial growth factor, VEGFR = vascular endothelial growth factor receptor.
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1. Introduction

Small cell lung cancer (SCLC) accounts for 15 to 20% of all
thoracic cancers.!"! Its biological characteristics include rapid
growing, easy metastasis in early stage and high aggressiveness.!*!
Although patients with SCLC are sensitive to the initial
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chemotherapy, most of them still progress or become relapsed
in a few months."! Cigarette smoking is critically involved in the
carcinogenesis of SCLC and the decreasing prevalence of
cigarette smoking has been in parallel with the declining
incidence of SCLC in the United States in the past decades.*!
Statistically, a 2-year survival rate is less than 5% for patient with
ES-SCLC."!

In the past several decades, little progress has been made in the
systemic treatment of SCLC and the platinum/etoposide-based
standard regiment had not met the challenge.'’ A number of
clinical trials focused on targeted therapies had not achieved
convincing results.!”) Recently, the early phase clinical trials with
immune checkpoint inhibitors have been performed. The
preliminary data for permbrolizumab and nivolumab, the
antibodies blocking the program cell death 1 (PD1), and
ipilimumab, the antibody blocking the cytotoxic T-lympho-
cyte-associated protein 4 (CTLA-4), showed promising antican-
cer results.®!

Angiogenesis is essential for tumor growth and metastasis,
whereas the vascular endothelial growth factor (VEGF) and its
receptors (VEGFRs) play a crucial role in angiogenesis.!”! VEGF
family includes VEGF-A, VEGF-B, VEGF-C, VEGF-D, and the
placental growth factor (PIGF). Three different tyrosine kinase
receptors of VEGF are VEGFR1 (Flt-1), VEGFR2 (Flk-1-KDR),
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and VEGFR3.M"% Upon binding to its receptors, activated VEGF
family promotes proliferation of vascular cells to develop new
blood vessels in tumor tissues, which, in turn, ensures oxygen and
nutrients supply and causes cancer growth and metastasis.”'"!
Among the 3 VEGFRs, VEGFR2 plays a pivotal role in VEGF-
mediated cancer angiogenesis.

VEGFR2, as a type II transmembrane tyrosine kinase receptor,
can bind VEGF-A, VEGF-C, and VEGF-D. When associated with
VEGF-A, the dimerization of VEGFR2 causes autophosphor-
ylation of intracellular tyrosine kinase domains, leading to
activation of PLC-y-Raf kinase-MEK-MAP kinase pathway,
which promotes endothelial cell proliferation and survival.l'”)

Apatinib is a novel antiangiogenic agent specifically targeting
VEGFR2.""?! This small molecule tyrosine kinase inhibitor was
approved for the second-line treatment of advanced gastric
cancer in the People’s Republic of China in 2014.1"*! It has been
currently used in the treatment of a variety of solid tumors, such
as advanced gastric cancer, breast cancer, hepatocellular
carcinoma, and nonsmall cell lung cancer.™® In this report,
we presented a case with relapsed SCLC who unexpectedly
responded to apatinib treatment.

2. Case report

A 63-year-old male, an ex-smoker, presented with a slight
hoarseness and cough. The CT examination revealed a solitary
3.0-cm pulmonary mass in his left upper lung. The pathological
diagnosis of SCLC was made based on CT-guided biopsy.
Further examination indicated that tumor metastases existed in
the cerebrum and the mediastinal lymph node. The disease was
accordingly assessed as ES-SCLC. Among the cancer biomarkers
detected in the blood sample of the patient, only NSE level was
elevated to 38.02ng/mL (normal range at 0-15.2ng/mL). The
patient then received 6 cycles of first-line chemotherapy:
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etoposide 160mg and cis-platin 40mg dI-3. The radiotherapy
was performed on left upper lung and cerebrum for tumor
metastases. The tumor exhibited partially response (PR) to
complete response (CR) to both initial chemotherapy and
radiotherapy, and the patient experienced an 11-month period
of symptomatic improvement time. However, in the following 6
months, the disease grew worse. He had to receive a second-line
chemotherapy for 2 cycles: irinotecan 300 mg + carboplatin 500
mg, and a third-line chemotherapy for 2 cycles: lobaplatin 30 mg
+ cyclophosphamide 900mg + epirubicin 90mg. Seventeen
months after diagnosis of ES-SCLC, the patient developed clinical
symptoms of tiredness, poor appetite, chest distress, shortness of
breath, cough and dyspnea, and the tumor-associated hemor-
rhagic pleural effusion in the left chest was increased. The NSE
level was elevated to 61.11ng/mL. Apparently, the disease
became progressive and nonresponsive to standard chemothera-
py. Then, the patient agreed to use apatinib as a therapeutic
option.

After obtaining an informed consent from the patient and the
approval of this study from The Ethics Committee of Changzhi
People’s Hospital, we started apatinib treatment for the patient
approximately 17 months after diagnosis of ES-SCLC when all
other therapies failed to yield an adequate remission. In view of
the poor general condition of our patient and the side effects of
apatinib at the routine dosage (500-850 mg/day), we cautiously
prescribed a low dose of apatinib at 250 mg/day orally to the
patient. To our surprise, on the 28th day of apatinib therapy, the
patient’s family informed us that the symptoms of the patient
were notably improved and asked us to continue the therapy. The
CT scan taken on day 70 of the treatment showed that the pleural
effusion in the left lung almost completely disappeared (Fig. 1B),
as compared with those taken at the beginning of apatinib
therapy (Fig. 1A). On the 137th day of the treatment, the similar
results of CT scan were achieved (Fig. 1C). During this period of
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Figure 1. Computed tomograms of the patient after apatinib therapy. (A) Prominent pleural effusion in the left chest of the patient. (B) and (C) the effusion in the left
chest aimost completely disappeared. (D) Extensive inflammatory infiltration (see the marked area) in the left chest.
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time, the NSE level was decreased from 61.11 ng/mL to 36.28 ng/
mL and the side effects of apatinib were minor and tolerable. On
the 162nd day of apitinib therapy, the patient was hospitalized
due to the pulmonary infection. The CT scan showed a vast
inflammatory infiltration in the left lung (Fig. 1D). Ten days later,
the patient died of acute respiratory failure. The pulmonary mass
was not visibly enlarged in CT images during apatinib treatment.

3. Discussion

Despite robust response to initial chemotherapy, the prognosis of
patients with ES-SCLC remains very poor. With the rapid
development of personalized medicine, the therapeutic regimen
for NSCLC has made substantial progress."'*! For example, the
specific tyrosine kinase inhibitors (TKIs), gefitinib, erlotinib, and
afatinib, which target activating mutations of epidermal growth
factor receptor (EGFR), have become first-line standard therapy
for EGFR-mutated NSCLC patients."*! A third-generation TKI,
osimertinib, was approved by FDA in 2015 for the treatment of
NSCLC patients to overcome acquired resistance to first- and
second-generation TKIs.!*®! Crizotinib, the anaplastic lymphoma
kinase (ALK) inhibitor, has been successfully used in advanced
NSCLC with ALK gene rearrangement.!'”! Ceritinib and alectinib
were recently approved by FDA for the treatment of ALK-
positive NSCLC patients who had progressed after crizotinib
treatment.!'®! For SCLC patients, however, little definitive
progress from personalized therapy has been made so far,
although the targeted therapies, including antiangiogenic agents,
growth factor inhibitors and epigenetic modulators, have been
widely studied in SCLC.'8! The clinical trials of immune
checkpoint approach via PD1 and CTLA-4 blockage seem to
be promising but need further evaluation.®! Lucchi et al"®! have
demonstrated that angiogenesis is critically involved in metastasis
of NSCLC and SCLC. However, SCLC has a higher vasculariza-
tion than NSCLC, as shown by more number of microvessels in
the tumor. Therefore, SCLC seems likely to be a better candidate
tumor type for the study of new antiangiogenic agents.

In this report, a single-agent therapy with low-dose apatinib
remarkably reduced pleural effusion, decreased the elevated
serum NSE, and prolonged the survival near 6 months in a
relapsed SCLC patient. Since many other antiangiogenic agents
have not been shown ideal treatment effects in SCLC, the distinct
effect of apatinib observed in this case may not be completely
attributed to VEGF/VEGFR-mediated angiogenesis. Besides
participating in VEGF activation, VEGFR2 itself possesses
strong tyrosine kinase activity.!'”) In addition, Mi et al®®! have
demonstrated that apatinib reverses the functions of multidrug
resistance protein 1 and breast cancer resistance protein through
suppressing their transporters. Therefore, the mechanism by
which apatinib acts on SCLC is complicated. It should be noted
that to test the generalized clinical efficacy of apatinib in treating
SCLC a phase II clinical trial entitled: “Apatinib for extensive
stage small cell lung cancer after second/third line chemotherapy”
was recently launched in China (https://clinicaltrials.gov/ct2/
show/NCT02945852).
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Overall, herein, we reported a relapsed EX-SCLC patient who
had experienced unexpected responsiveness to VEGFR2 inhibitor
apatinib. This report will shed light on future studies of apatinib
therapeutic strategy in SCLC, including using the agent alone at
different stages of the disease, or combination with others.
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