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Abstract: Thymoma is a rare mediastinal tumor that originates from thymic epithelial cells.
The current treatment of thymoma depends on the benign and malignant degree of the
tumor. Thymic carcinoma is very rare, it is invasive, the prognosis is poor, and the patient
has a short survival time. At present, there is no standard treatment mode. Most scholars
prefer comprehensive treatment. Anlotinib is a new type of small-molecule multi-target
tyrosine kinase inhibitor independently developed by China. It has anti-tumor angiogenesis
and inhibits tumor growth, and has good safety and tolerance. Anlotinib can be used for the
treatment of advanced thymic cancer, or it can achieve the purpose of treatment. We report
a case of patients with advanced thymic cancer who responded to anlotinib hydrochloride
after failing third-line treatment. The patient was diagnosed with advanced thymic cancer
(stage 1Vb) in our hospital on March 10, 2016. She was given cisplatin + paclitaxel for 4
cycles, followed by sequential chest and neck radiotherapy. The second line was given 6
cycles of cyclophosphamide + pirorubium Bistar + Nedaplatin chemotherapy; three lines of
4 cycles of gemcitabine + nedaplatin chemotherapy; four lines of anilotinib monotherapy,
as of the latest review, the patient's progression-free survival reached 10 months. Rotini is
light and safe and controllable. This is the first report of anlotinib hydrochloride in the
treatment of advanced thymic cancer. More clinical studies are still needed to confirm the
efficacy and safety of anlotinib in the treatment of thymic cancer.

1. Introduction

Thymic carcinoma is a collective name for a class of malignant tumors originating from thymic
epithelial cells, including squamous epithelial cell carcinoma, basal cell-like carcinoma,
mucoepidermoid carcinoma, lymphoepithelial neoplasia, clear cell carcinoma, sarcomatoid
carcinoma, adenocarcinoma. Among them, squamous cell carcinoma is the most common,
accounting for about 80% [1]. The cause of thymic cancer is unclear and clinically rare, accounting
for only 12.9% of thymic epitheliomas [2]. Early clinical manifestations of the disease have no
obvious specificity, and are mostly due to cough, sputum, chest tightness, chest pain, etc. Only
when metastasis of lymph nodes or surrounding tissues occurs, physical examination can show
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positive signs, which is very easy to be misdiagnosed and missed. However, its pathological
manifestations are highly atypical and highly invasive, and are often accompanied by infiltration of
surrounding tissues and organs. The prognosis is poor, and the 5-year survival rate of patients is
about 55% [3].

In the past, thymic cancer has been considered as a malignant thymoma. In recent years, with the
continuous exploration of many scholars and experts, it has been found that thymic cancer and
thymoma have distinct histopathological characteristics and prognosis, and gradually distinguish
thymic cancer from thymoma. In the World Health Organization (WHO) histological classification
of thymic tumors in 2015, thymic cancer and thymoma were classified as subclasses of thymic
epithelial tumors [4]. Thymic tumors have a higher incidence in current chest diseases, which will
have a serious impact on the respiratory system, and as a highly malignant tumor, the prognosis is
often low. Chemotherapy can achieve a certain degree of thymic cancer in patients. The effect of
treatment and postoperative drug treatment are also very critical. There are few clinical studies on
thymic cancer chemotherapy. In the past, traditional first- and second-generation chemotherapy
drugs such as cyclophosphamide, doxorubicin, vinblastine, and etoposide were often selected.
There are few related studies to study the effect of anlotinib in the treatment of advanced thymic
cancer. This study will provide a new idea for the treatment of advanced thymic cancer.

This article reports a case of patients with advanced thymic cancer who had been treated with
anlotinib until the latest review. The patient's progression-free survival reached 10 months. The
adverse reactions during the use of anlotinib were mild and controllable. This is the first report of
anlotinib hydrochloride in the treatment of advanced thymic cancer. More clinical studies are still
needed to confirm the efficacy and safety of anlotinib in the treatment of thymic cancer.

2. Proposed Method
2.1. Mechanism of Anlotinib Antitumor Therapy
2.1.1. Antitumor Angiogenesis

Tumor angiogenesis plays a key role in the growth and metastasis of tumors, and is a necessary
condition for tumor proliferation, invasion, metastasis and recurrence. Vascular endothelial growth
factor (VEGF), fibroblast growth factor (FGF), and platelet derived growth factor (PDGF) and other
angiogenic factors such as binding to the corresponding receptors mediate signaling pathways that
regulate tumors plays a vital role in the process of angiogenesis. Studies have shown that compared
with other anti-angiogenic drugs, anlotinib can inhibit VEGF / VEGFR-mediated signaling
pathways, especially the strongest inhibitory activity on VEGFR2 and VEGFR3, with half
inhibitory concentrations (IC50) of 0.2nmol, respectively. / L and 0.7nmol / L; in addition to VEGF
| VEGFR-mediated signaling pathways, anlotinib can also effectively inhibit PDGF / PDGFR and
FGF / FGFR-mediated signaling pathways. All three signaling pathways are blocked at the same
time. Inhibit tumor angiogenesis. It is worth noting that the anti-angiogenesis effect of anlotinib is
better than the three commonly used anti-angiogenesis drugs sunitinib, sorafenib, and nidanib.
Further molecular dynamics simulations found that anlotinib can inhibit the phosphorylation of
VEGFR2, PDGFR-B, and FGFR1 kinases in human umbilical vein endothelial cells in a nanomolar
concentration-dependent manner, thereby blocking the transduction of downstream related signaling
pathways and finally play a role in inhibiting angiogenesis. In vitro and in vivo experiments have
shown that anlotinib can significantly inhibit the endothelial cell proliferation, migration, and ability
to form lumens induced by VEGF / PDGF-BB / FGF-2. In the rat aortic ring experiment and
chicken chorionic allantoic membrane experiment, it was also found that anlotinib can inhibit
vascular germination and reduce microvessel density in tumors. Some scholars have found that
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anlotinib can inhibit tumor angiogenesis by down-regulating the expression level of CC-type
chemokine ligand 2 (CCL2) in a xenograft tumor model derived from human lung adenocarcinoma
NCI-H1975 cells. . In addition, anlotinib is able to inhibit Januskinase 2 (Januskinase2, JAK2) /
signal transduction and activator of transcription 3 (STAT3) / VEGFA signaling pathways in
non-small cell lung cancer by autophagy, thereby enhancing anti-tumor blood vessels generate
properties.

2.1.2. Inhibition of Tumor Growth

Studies have shown that when stem cell factors bind to their receptor c-Kit, they can activate
downstream signaling pathways such as phosphatidylinositol 3-kinase / serine threoninekinase
(PI3K / AKT), JAK / STAT and mitogen-activated proteinkinase (MAPK) activities, which affect
the proliferation, invasion and migration of tumor cells. In vitro experiments show that anlotinib can
specifically bind and inhibit c-Kit, block its downstream signal pathway transduction, thereby
affecting tumor cell proliferation, invasion, and migration, in order to achieve the purpose of
inhibiting tumor growth. Second, anlotinib can block the cell cycle in the G2 / M phase and induce
tumor cell apoptosis in part by activating the TP53 signaling pathway. It is worth noting that
anlotinib can also significantly inhibit distant lung metastasis of tumor cells.

2.1.3. Predictors of Anlotinib Efficacy

1) Activated CD-31 circulating endothelial cells (aC-ECs)

ACECs may be a predictor of the efficacy of anlotinib in anti-tumor angiogenesis. The aCECs
count was detected by flow cytometry. According to the ratio of the minimum aCECs count to the
baseline (pre-treatment) count <1 (= 35) or =1 (= 14), 49 patients in the anlotinib group were
divided into 2 groups. Through follow-up, it was found that patients with aCECs minimum count /
baseline ratio <1 had significantly longer PFS than those with a ratio of =1.Therefore, aCECs is a
more sensitive biomarker for predicting the efficacy of anlotinib treatment. The decrease of its
count indicates the prolongation of PFS under the treatment of arotinib.

2) Serum CCL2 level

CCL2 is another important therapeutic target to promote tumor angiogenesis. Anlotinib has been
shown to have a significant anti-tumor angiogenesis effect by inhibiting the CCL2-MMP9 axis in
vitro and in vivo. It is speculated that changes in serum CCL2 levels can predict and reflect the
efficacy of anlotinib in the treatment of advanced NSCLC. In the ALTERO0303 trial, the study
subjects were 14 patients each with randomly selected anlotinib treated with PFS> 80d and <80d,
at baseline (BL), best response (BR), and disease progression (PD) 3. Blood samples from patients
with PFS> 80d were collected at two time points, and blood samples from patients with PFS<80d
were collected at BL and PD time points. Serum CCL2 levels were determined by ELISA. In the
serum of 13 patients with PFS> 80d, it was found that the CCL2 level decreased significantly when
the response to treatment was the best, but increased during PD. At the same time, in the serum of
11 patients with PFS<<80d, the CCL2 level increased as the disease progressed. In addition, at BL,
serum CCL2 levels were significantly higher in patients with PFS> 80d than in patients with PFS<
80d . Therefore, serum CCL2 levels can predict the response of anlotinib as a third-line and above
treatment for advanced NSCLC.

2.1.4. Resistance Mechanism of Anlotinib

In the ALTERO0303 trial, the PFS and OS of the anlotinib group were prolonged by 3.3 months
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and 4 months, respectively, compared with the control group. However, the resistance to anlotinib
caused the disease progression in the later stage. The current resistance mechanism of anlotinib and
treatment options for anlotinib resistance need to be further explored. CXCL2 is a cytokine
associated with tumor metastasis, apoptosis, angiogenesis, and secondary resistance to anti-tumor
drugs. In a previous Transwell test and scratch test, it was found that the administration of
exogenous CXCL2 could offset the inhibitory effect of anlotinib on the migration and invasion of
NCI-H1975 cells, revealing that CXCL2 may mediate the resistance of anlotinib. Autophagy is a
catabolic process that degrades and recovers various cellular components. It occurs at a lower level
in almost all cells, including tumor cells. When tumor cells lack nutrients or autophagy is activated
under the pressure of chemoradiotherapy and targeted therapy. Studies have shown that the
activation of protective autophagy is associated with acquired resistance to AZD9291. Anlotinib
can induce protective autophagy in lung cancer cells in a time- and dose-dependent manner, which
may be a potential drug resistance mechanism of anlotinib. Further research found that the
combined use of autophagy-specific inhibitor chloroquine (CQ) and silencing autophagy-related
genes Beclin-1 can significantly improve the antitumor activity of anlotinib, which is expected to be
a solution to the problem of anlotinib resistance in advanced NSCLC Treatment strategy. In general,
the specific resistance mechanism of anlotinib and the treatment after anlotinib resistance are still
unclear, and it is worth further investigation.

2.2. Characteristics of Advanced Thymic Cancer

Patients with advanced thymic cancer have locally infiltrative growth and are tightly adhered to
peripheral organs. The boundaries are difficult to distinguish. Some tumors invade the mediastinal
pleura and cause local spread to the large blood vessels of the heart and the lung tissue on both sides.
In severe cases, they envelop the heart and compress the heart and blood vessels, leading to surgery.
Cannot be completely removed, some patients can undergo local palliative resection, but the
recurrence rate is high. The literature reports that only 20% to 40% of patients can completely
remove the tumor. The common invasion sites of thymic cancer are the pericardium, lung tissue,
and large blood vessels of the heart. If it is invaded, the tumor and the tissue that may be invaded
are removed according to the principle of tumor enblock. Due to the wide range of tumor invasion
in palliative surgery, tumors cannot be removed radically. There are tumors remaining, but the
tumor body is removed. A small number of tumors are huge and completely enclose the large blood
vessels of the heart. The boundaries are difficult to distinguish. At the same time, the blood flow is
very rich. The bleeding during the operation is fierce and the risk of the operation is huge. In the
past, most surgeons thought that since surgery could not be radically removed, surgery was
abandoned. After palliative surgery and exploration, it was found that palliative surgery can still
improve the patient's prognosis and prolong the survival time of patients. Do your best to remove
the tumor.

Finding out whether advanced thymic cancer tumors can be removed depends on the following
aspects:

(1) The growth status of the tumor itself, those with abundant blood flow and dense adhesion are
difficult to remove;

(2) The experience and technical level of the operator;

(3) Due to the high risk and long time, the technical support of the anesthesia and monitoring
team is required.

Palliative surgery results in more bleeding in the visual field and slower postoperative recovery.
Ultrasound can control bleeding well and is worth promoting. Whether the tumor can be completely
removed is closely related to the clinical experience, technical level and surgical equipment of the
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surgeon. There are many reports about the surgical approach. At present, due to the rapid
development of thoracoscopy technology, many early thymic cancers can achieve good results
through laparoscopic surgery. The late thymic cancer is densely adhered to the large blood vessels
of the heart. Considering the risk of surgery, currently open thoracotomy is still recommended, and
some skilled surgeons may still consider thoracoscopy. It is reported in the literature that the
conventional claw approach is usually performed with the sternal split in the middle, because the
sternal split can obtain a better surgical field and better control the bleeding during the operation. It
can also remove the surrounding tissue invaded by the tumor to the greatest extent. The choice is
mainly determined by the growth site of the tumor and the surgical habits of the operator during the
operation. The anterior mediastinal giant thymic carcinoma should be considered as far as possible
to the sternal split approach. Thymic carcinoma that partially invades bilateral lung tissue or
bilateral pulmonary blood vessels can also be considered Transect the sternum. Although patients
with advanced thymic cancer have a high risk of surgery and a slow recovery, they have
accumulated a large amount of surgical experience and reported a success rate of more than 95%.

Advanced thymic cancer may invade the heart and large blood vessels. When tumors invade
large blood vessels, in order to remove the tumor as much as possible, the application of artificial
blood vessels will be considered. Some patients have a wide range of tumor invasion and need
extracorporeal circulation to assist. When the scope of the resection is limited to the anterior wall of
the blood vessel and the scope is small, the large blood vessel can be directly sutured, and the tumor
is repaired with a pericardial slice. When tumors invade large blood vessels more widely, artificial
blood vessel transplantation can be considered. Enlarged resection of the tumor may cause damage
to the phrenic nerve and cause respiratory failure, so it is necessary to protect the phrenic nerve
during surgery. Some patients with advanced thymic cancer have undergone radical resection, and a
significant proportion of patients have recurrence. Radiotherapy is a treatment method for thymic
cancer. At present, the conventional dose is 2250 ~ 7000cGy, and the corresponding therapeutic
effect has been achieved in postoperative adjuvant radiotherapy. Foreign literature reported that a
group of patients with advanced thymic cancer had a tumor recurrence rate of up to 70% in those
who did not undergo postoperative radiotherapy, and the recurrence rate was reduced to 22% after
adjuvant radiotherapy. Statistical analysis showed a significant difference between the two (P <
0.05), and the study found that postoperative radiotherapy is not only effective for patients after
radical resection, but also effective for reducing the recurrence rate after palliative resection. At
present, there are few reports on preoperative radiotherapy literature. Some studies have pointed out
that preoperative radiotherapy can reduce tumor volume and increase the rate of radical resection.
The effect of postoperative adjuvant chemotherapy is still controversial. The postoperative
chemotherapy regimen for thymic cancer is mainly cAP (cyclophosphamide + doxorubicin +
cisplatin) and ADOC (cyclophosphamide + doxorubicin + vincristine + cisplatin) as first-line
chemotherapy. Cancer patients rarely survive 1 year after chemotherapy. By analyzing the
prognosis of advanced thymic cancer surgical treatment and its influencing factors, it is found that
radical surgical resection is the most effective treatment method for thymic cancer at present. When
the tumor invades the heart and large blood vessels cause radical resection, the tumor should also be
removed to the maximum extent possible. And postoperative radiotherapy. The dose of
radiotherapy needs to be finalized according to the recovery status of patients after surgery. The
current dose of radiotherapy is 4000 ~ 6000Gy. The traditional 379 chemotherapy regimen has no
obvious effect in the treatment of thymic cancer and is not recommended. Whether new emerging
chemotherapeutic drugs and gene-targeted drugs are effective for thymic cancer requires further
research.
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3. Experiment
3.1. Case Report
3.1.1. General Information

A 46-year-old female patient was admitted to the Department of Thoracic Surgery on March 8,
2016 due to "I found the left supraclavicular mass in January"”. She had no limb weakness, no cough,
sputum, hemoptysis, no drooping eyelids, and blurred vision, Diplopia, strabismus, limb weakness
and other discomforts. Admission physical examination: a mass of about 4.0 * 3.0 cm can be
touched on the left clavicle, and it is hard, with good mobility, and clear from the surrounding
tissues. Chest CT: A number of round, slightly high-density shadows can be seen in front of the
large blood vessels of the heart, and a round mass of shadow can be seen in the left supraclavicular
fossa with clear boundaries.

3.1.2. Results of Pathological Tests

On March 9, 2016, a left anterior mediastinal mass biopsy was performed under ultrasound
guidance. Postoperative pathology showed pathological thymic carcinoma (lowly differentiated
squamous cell carcinoma). Immunohistochemistry: CD5 (+), CK5 / 6 (+), Ki-67 (+, about 30%),
P40 part (+) is shown.in Figure 1.

A5 Yo I TS TR L e
Bz oE e s

Figure 1. Left anterior mediastinal mass biopsy pathology-HE staining, magnification 200 x

Whole body bone scan: no obvious abnormalities. A definite diagnosis of thymic squamous cell
carcinoma with metastasis to the left supraclavicular lymph node (stage 1VVb) (Masaoka staging
method) has been performed without indication of surgery.

3.1.3. Treatment Methods and Processes

On March 16, 2016, cisplatin 40 mg d1-d3 + paclitaxel 260 mg d1 was given as first-line
chemotherapy. CT was reviewed after 2 cycles, and the response evaluation criteria for solid tumors
were adopted (Response Evaluation Criteria in Solid Tumors, RECIST 1.1). SD, Sequential
radiotherapy was performed in the Department of Radiotherapy of our hospital on June 14, 2016. A
review of CT after radiotherapy revealed that the anterior mediastinum and left supraclavicular
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fossa tumors were significantly reduced, and the effect evaluation reached PR. From August 17,
2016 to our hospital Thoracic surgery continued with the fourth cycle of chemotherapy, the same as
before. Periodic review thereafter. On September 20, 2016, a review of CT revealed intrapulmonary
metastases and disease progression. The 6-cycle CAP regimen was transferred to our department for
second-line chemotherapy, specifically: cyclophosphamide 1.2g d1 + pirarubicin 80mg d1 +
nedaplatin 40mg d1- 3. After regular review, the effect is stable. On March 19, 2018, an outpatient
CT review in our hospital showed that the anterior mediastinal cancer and right upper lobe nodules
did not change much compared with the previous one, but the metastasis of inferior vena cava
lymph nodes appeared, and the effect was evaluated by PD. From March 30 to May 24, 2018,
three-line and three-cycle gemcitabine + nedaplatin chemotherapy was used. Specific drugs and
dosages: gemcitabine 1.8g d1, 1.6g d8 + nedaplatin 40mg d1-3. Curative effect after 2 cycles of
chemotherapy Evaluation was SD. During the fourth cycle of chemotherapy on June 15, 2018, a
review of blood routine showed 3 degrees of bone marrow suppression, and the patient could not
tolerate the toxicity of chemotherapy and terminated chemotherapy. On October 22, 2018, a CT
scan of the patient revealed left pleural effusion. At the same time, new lesions appeared in the left
axillary and retroperitoneal lymph nodes, and the effect was evaluated by PD. At this time, the
patient could not tolerate chemotherapy, and according to the relevant guidelines at the time, no
fourth-line treatment plan could be used as a guide. To communicate with patients and their families,
try anti-vascular survival drugs. After obtaining their written informed consent, the use of anlotinib
12mg qd began on October 23, 2018, and was reviewed regularly every 2 months thereafter.

4. Result

Anlotinib 12mg qd began to be used on October 23, 2018, and is reviewed regularly every 2
months thereafter. Efficacy evaluations were all SD, during which grade 2 hypertension,
hypertriglyceridemia (TG highest value: 2.14mmol / L), thyroid dysfunction (TSH highest value:
31.35 ulU / ml) occurred, and all were treated symptomatically. It returned to normal and the
patient's tumor status was in a long-term stable state.

5. Discussion
5.1. Analysis of Patient Treatment Process

The current treatment of advanced thymic cancer still lacks a standard treatment model. In the
first-line clinical treatment of advanced thymic cancer, the most widely used chemotherapy regimen
is cisplatin-anthracycline (CAP, cyclophosphamide + doxorubicin + cisplatin or ADOC, vinblastine
+ cyclophosphamide + doxorubicin + Cisplatin) or a combination of cisplatin and etoposide.
However, retrospective studies have shown that the RR for thymic cancer treated with the above
scheme is only about 40% [5]. Recent studies have found that platinum + paclitaxel is slightly less
effective than ADOC, but has less side effects [6]. In the latest version (2019 v2) of the NCCN
guidelines, it is still recommended as the first treatment for thymic cancer chemotherapy.

5.1.1. Analysis of First-line Treatment

In our case, the first-line treatment was given 4 cycles of cisplatin + paclitaxel and sequential
radiotherapy. Due to intrapulmonary progression, the second-line protocol was changed to 6 cycles
of CAP. After that, the lesions were re-examined in 1 year and the inferior vena cava occurred in
March 2018. Paralymph node metastasis, third-line chemotherapy with gemcitabine + nedaplatin
was started, and chemotherapy could not be tolerated at the fourth cycle, and chemotherapy was

70



International Journal of Health and Pharmaceutical Medicine

terminated. The tumor progression in October 2018 is shown in Figure 2.
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Figure 2. Summary of patient treatment time

A summary table of patient treatment time can be seen from Figure 2. The patient was given
first-line chemotherapy with cisplatin 40 mg d1-d3 + paclitaxel 260 mg d1 on March 16, 2016. The
pathological examination at this time is shown in Figure 3. CT was reviewed after 2 cycles, and the
response evaluation criteria for solid tumors (RECIST 1.1) were adopted. The efficacy evaluation

was SD.

8.47X6.1cm 4.0X3.0cm

2016.03.09 A
2016.06.07 B
2016.08.16 C

Figure 3. CT examination results of patients at baseline and first-line treatment

In Figure 3, AC is the first-line treatment stage, and A is the baseline. The soft tissue density
shadow is seen in front of the large blood vessels of the heart, and the density of the mass is uneven.
There may be multiple round-shaped slightly higher-density shadows, and a round shape in the left
supraclavicular fossa. Tumor-shaped shadows; B and C are before and after radiotherapy, and the
anterior mediastinal lesion and left supraclavicular lymph nodes were significantly smaller than

before.
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5.1.2. Analysis of Second-line Treatment

Sequential radiotherapy was performed in the Department of Radiotherapy of our hospital on
June 14, 2016. A review of CT after radiotherapy revealed that the anterior mediastinum and left
supraclavicular fossa tumors were significantly reduced. Continue the fourth cycle of chemotherapy,
the same as before. Periodic review thereafter. On September 20, 2016, a review of CT revealed
intrapulmonary metastases and disease progression. The 6-cycle CAP regimen was transferred to
our department. Second-line chemotherapy is shown in Figure 4.

5.2X2.0cm 1.9X2.0cm

2016.09.20

2017.01.16

2018.01.08

Figure 4. CT examination results of patients during second-line treatment

It can be seen from Figure 2 that the second-line treatment is specifically: cyclophosphamide 1.2
g d1 + pirarubicin 80 mg d1 + nedaplatin 40 mg d1-3. In Figure 4, we can see that DF is a
second-line treatment stage, and D-line treatment is reviewed after 4 cycles. It is found that the
anterior mediastinal lesion and the left supraclavicular lymph node have not changed much
compared with the previous. At this time, the left supraclavicular lymph node has been less than 1.0.
cm, no longer counted as target lesions, but nodules appeared in the upper lobe of the right lung,
considered metastatic tumors, and started second-line treatment; E is a review after 4 cycles of
second-line treatment, showing that the anterior mediastinal mass is fused to the mediastinal lymph
nodes, and the boundaries are not Qing (the primary lesion was measured with the largest cross
section), the metastatic lesions in the lungs slowly decreased; regular review was performed
throughout the year between E and F, and the primary lesions gradually decreased.

5.1.3. Analysis of Third-line Treatment

On March 19, 2018, an outpatient CT review in our hospital showed that the anterior mediastinal
cancer and right upper lobe nodules did not change much compared with the previous one, but the
metastasis of inferior vena cava lymph nodes appeared, and the effect was evaluated by PD. The
three-line and three-cycle gemcitabine + nedaplatin chemotherapy was performed from March 30 to
May 24, 2018, as shown in Figure 5. Specific drugs and doses: gemcitabine 1.8g d1, 1.6g d8 +
nedaplatin 40mg d1-3. The curative effect was evaluated as SD after 2 cycles of chemotherapy.
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3.7X2.2cm 1.5X1.2cm

2018.03.19

2018.05.22

Figure 5. CT examination results of patients in the third-line treatment stage

GH is the third-line treatment stage, and the re-examination of G shows that the primary lesions
and intrapulmonary metastases have not changed much from the previous, but new metastases
appear in the lymph nodes next to the inferior vena cava, and the third-line treatment is started; H
indicates that the second-line review is performed after 2 cycles of the third-line therapy Foci and
lymph node metastases were similar.

5.1.4. Four-line Treatment Analysis

During the fourth cycle of chemotherapy on June 15, 2018, a review of blood routine showed 3
degrees of bone marrow suppression, and the patient could not tolerate the toxicity of chemotherapy
and terminated chemotherapy. On October 22, 2018, a CT scan of the patient revealed left pleural
effusion. At the same time, new lesions appeared in the left axillary and retroperitoneal lymph
nodes. The efficacy was evaluated by PD.

At this time, the patient could not tolerate chemotherapy, and according to the relevant
guidelines at the time, no fourth-line treatment plan could be used as a guide. At this time, there is
no standard treatment plan for follow-up, and there is no relevant controlled study as a guide. The
use of anlotinib 12mg qd on October 23, 2018 is shown in Figure 6.
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2018.12.26

Figure 6. CT examination results of patients in the fourth-line treatment stage

IM is a fourth-line treatment stage, | is a review of the primary lesions and intra-pulmonary
metastases, and the inferior vena cava lymph nodes have been less than 1.0 cm. The target lesions
are no longer counted. 1. The retroperitoneal lymph nodes increased significantly. Considering
metastases, four-line treatment was started. J, K, and L were reviewed at 2, 4, and 7 months after
treatment. Intrapulmonary metastases slowly shrink; M shows that the axillary, retroperitoneal
lymph nodes, and intrapulmonary lesions are all larger than before, pleural effusion appears on the
left, and the tumor progresses again. After that, regular review was performed every 2 months, and
the efficacy evaluation was SD. During the period, Grade 2 hypertension, hypertriglyceridemia (TG:
2.14mmol / L), and thyroid dysfunction (TSH: 31.35 ulU / ml) were observed. ), After symptomatic
treatment can return to normal as shown in Figure 7 and table 1.

Table 1. Anlotinib adverse reactions

TSHUIU /ml) [TG(mmol /L)
2018.11.13 5.84 0.89
2018.12.26 12.13 1.85
2019.2.25 31.35 2.14
2019.5.20 21.41 1.96
2019.6.9 4.98 0.92
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Figure 7. Anlotinib adverse reactions

The adverse reactions of anlotinib can be seen from Figure 7 .The normal value of TSH is
0.35-4.9ulU / ml, and the normal value of TG is 0.58-1.18mmol / L. As shown in Figure 7, TSH and
TG began to show abnormalities after 20 days of anlotinib application, and gradually increased
during the follow-up review. TG The highest: 2.14mmol / L, the highest TSH: 31.35 ulU / ml,
which can gradually decrease after symptomatic treatment.

On August 25, 2019, re-examination showed progress, and the PFS of anlotinib four-line
treatment reached 10 months.

5.2. Analysis of Treatment Results

Yang [7] found that among patients with stage I'Vb thymic cancer, only patients with lymph node
metastasis have a better prognosis than patients with blood-borne metastases, and proposed that
multimodal treatment (surgery and chemoradiation) may prolong survival. Subsequently, Kayata [8]
and other patients also reported a case of thymic cancer with supraclavicular lymph node metastasis.
Simultaneous chemoradiotherapy was performed to reduce the tumor burden and surgical resection
was performed. Finally, the patient benefited from relapse-free survival for 30 months. However, in
this case, the patient had multiple lymph node metastases, such as the axilla and retroperitoneum,
and had no indication for surgical resection.

Immunohistochemical studies have shown that programmed death ligand 1 (PD-L1) is positive
in 70% of thymic cancers [9], suggesting that anti-pd-1 antibodies may be effective, a study of
nivolumab in advanced thymic cancer [10], although 15 patients did not find any responders in the
first stage (response rate 0%), the DCR was 73% (11/15), and the stable condition lasted for 24
weeks or more was 33% (5 / 15). The side effects can be controlled, showing that nivolumab may
bring benefits, which deserves further study. In two other Phase Il clinical trials [11-12] from the
United States and South Korea, Pabolizumab has similar efficacy and safety in the treatment of
advanced thymic cancer, showing promising survival and response rates. At the same time, adverse
reactions are controllable. At present, some prospective studies (NCT03134118, NCT030765 54,
NCT02364076) are ongoing, and it is expected to further understand the role of
immunosuppressants in thymic cancer. It is recommended that the patient be biopsied again to
determine if there is a possibility of immunotherapy. Due to the large financial burden, the patient
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and his family do not agree.

Previous research has found that thymoma is associated with multiple gene loci overexpression
and mutations [13], such as epidermal growth factor receptor (EGFR), human epidermal growth
factor receptor 2, Her2), c-kit, vascular endothelial growth factor receptor (VEGFR), insulin-like
growth factor 1 receptor (IGF-1R), PDGFR, etc. In particular, the high expression of VEGF [14]
and C-KIT is related to the late staging and aggressiveness of thymic cancer, and targeted drugs
have entered our field of vision. It is worth noting that EFGR is mainly overexpressed in thymic
cancer [15], EGFR mutations are rare, and gefitinib or erlotinib is not effective in targeted therapy
[16]; IGF-IR mutations in thymic cancer very common (approximately 86%) [17], but the targeted
drug did not show complete or partial remission, only 42% maintained stable disease [18]; c-KIT
gene was highly expressed in 46% of thymic cancer tissues [19-20]. However, it remains
controversial whether patients benefit from imatinib treatment [21-22]. Multi-targeted tyrosine
drugs such as sunitinib [23] and sorafenib [24] have achieved satisfactory results in small sample
reports.

Anlotinib is a small molecule tyrosine kinase inhibitor independently developed in China, which
can simultaneously inhibit VEGFR, PDGFR, FGFR, c-Kit genes and other targets, and has dual
effects of anti-angiogenesis and tumor growth. Tenib and sorafenib are more active [25], and they
have achieved good results in non-small cell lung cancer [26], thyroid cancer [27-29], acinar soft
tissue sarcoma included in the CSCO Lung Cancer Guidelines. After obtaining the full knowledge
of patients and their families, anlotinib hydrochloride was started on October 23, 2018, and the
same dose and cycle were selected for the treatment of lung cancer. The tumor progressed after the
third-line treatment, and the fourth-line treatment was treated with anlotinib and produced a good
response [30-31]. Although the efficacy was evaluated as SD, 10-month progression-free survival
was achieved. This is similar to the report of anlotinib in advanced lung cancer. Although it did not
shrink the tumor significantly in a short period of time, it mainly suppressed the growth and
metastasis of the tumor by inhibiting the recruitment of new blood vessels, which kept the tumor in
a stable state for a long time. The main adverse reactions of the patient during the use of anlotinib
were hypertension, hypertriglyceridemia, and thyroid dysfunction, all of which were below grade 2,
tolerable without severe toxicity.

6. Conclusion

Cancer has always been a problem in the world, and thymic cancer is a common cancer in
tumors. Precision medicine is a hot spot in cancer treatment, and multi-target drug research is an
important direction. Clinical studies suggest that anlotinib has a good response and tolerance to a
variety of solid tumors by targeting the anti-tumor effects of VEGFR2 / 3, PDGFRp, FGFR1, c-Kit
and other sites, and can significantly prolong patients survival period, improving its quality of life,
is a low-toxic anti-tumor drug with promising prospects. This article reports on the study of
anlotinib in the treatment of advanced thymic cancer.

Anlotinib is a new type of tyrosine kinase inhibitor independently developed in China, which can
effectively inhibit vascular endothelial growth factor receptor (VEGFR), platelet-derived growth
factor receptor (PDGFR), and fibroblast growth factor receptor (FGFR) Multiple targets, such as
stem cell factor receptor (c-Kit), have dual effects of anti-angiogenesis and tumor growth inhibition.

Anlotinib has good clinical efficacy in tumors such as advanced lung cancer, soft tissue sarcoma,
medullary thyroid carcinoma, and renal cell carcinoma. This article reports the case of using
anlotinib for advanced treatment of thymic cancer. Significant shrinkage within the tumor, but the
tumor status has been in a long-term stable state, confirming that anlotinib is a reasonable choice.
To our knowledge, this is the first report of anlotinib in the treatment of advanced thymic cancer,
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and further preclinical and clinical studies are needed to verify its effectiveness and safety. At the
same time, this also provides a reference value for the study of anlotinib in the treatment of thymic
cancer.
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