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Abstract

BACKGROUND

Thymic carcinoid (TC) isa rare entity among anterior mediastinal malignancies. TCs
are neuroendocrine carcinomas that constitute approximately 2-5% of all thymic

epithelial tumors.

CASE SUMMARY

We reported a rare TC with multiple bone metastases. A 77-year-old man presented
with a 2-month history of lower back pain and weight loss of 5 kg. MRI scans revealed
damage to the lumbar spine, sacrocaudal vertebrae and iliac crest, suggesting bone
metastasis; CT scan of the thorax showed a calcified anterior mediastinal mass; PET-CT
demonstrated multiple abnormal bone signals; and laboratory work-up showed no
endocrine abnormalities. Fine-needle aspiration biopsy revealed predominantly single
small, round to oval cells with scant cytoplasm and some loose clusters, suggesting
endocrine manifestations. The pathological diagnosis was atypical carcinoid, which
tend to originate from the thymus and was classified as intermediate-highly
invasive. The patient underwent anlotinib-targeted therapy. Anlotinib (12 mg) was
administered daily for 2 wk, after which the patient was allowed to rest for 21 days.
Follow-up CT after one year demonstrated that the tumor had shrunk by approximately
29% after therapy. Treatment has a long stable disease (SD) benefit of more than 2.5

years.

CONCLUSION
These findings demonstrated thatanlotinib is a promising treatment regimen for

patients with TC and multiple bone metastases.
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Core Tip: Here, we report a 77-year-old man diagnosed with thymic carcinoid with
multiple bone metastases, and we report the rapid contraction of thyma'd carcinoma
after therapy with the multitargeted tyrosine kinase inhibitor anlotinib. The treatment
has shown good efficacy, with a long SD benefit of more than 2.5 years (until March
2022). These findings demonstrated that anlotinib is a promising treatment regimen for

thymic carcinoid tumors with multiple bone metastases.

INTRODUCTION

Thymic carcinoid tumors are malignantand clinically rare tumors originating
from thymic neuroendocrine cells. These tumors are different from thymomas and
thymic carcinomas and have their own clinical and pathological characteristics. These
tumors were first described as separate entities by Rosai and Higa in 1972 and were
named thymic carcinoid tumors(l. The latest WHO classification from 2015 grouped
lung and thymic neuroendocrine tumors within one unique group/2. Thymic carcinoid
tumors, also known as highly differentiated neuroendocrine tumors, are divided into
typical carcinoid tumors and atypical carcinoid tumors according to their morphology,
among which atypical carcinoid tumors have a greater degree of malignancy and
invasion. There is a lack of understanding of thymic carcinogenesis and no clear
standardized  diagnosis or treatment  strategies due to the rarity of this
disease; therefore, further knowledge is required for its clinical diagnosis and treatment.
This report describes a 77-year-old man diagnosed with thymic carcinoid with multiple
bone metastases, and we report the rapid contraction of thymoid carcinoma after

therapy with the multitargeted tyrosine kinase inhibitor anlotinib.

@ASE PRESENTATION

Chief complaints




A 77-year-old man presented with a complaint of a 2-month history of lower back

pain and weight loss of 5 kg.

History of present illness

Initial symptoms included 2 months of lower back pain and a weight loss of 5 kg.

History of past illness
He had a past medical history of coroEry heart disease(CHD), hypertension and
lacunar cerebral infarction. The patient’s past medical history was not significant for

night sweats, fevers, facial flushing, or diarrhea.

Personal and family history

The patient denied any family history of malignant tumors.

Physical examination

Physical examination revealed marked tenderness to percussion over the lumbar 2
vertebra, an Eastern Cooperative Oncology Group (ECOG) score above 1 and a pain
score above4. His physical examination revealed no signs of adenopathy

or organomegaly.

Laboratory examinations
Laboratory tests showed an increase in serum NSE levels, reaching 32.05 mg/L (normal
range<13 mg/L); AFP3.29 ng/mL; ALP95U/L;  2-MB 2.15 mg/L.

e original percutaneous  needle  biopsy of the mediastinal mass
revealed predominantly single small, round to oval cells with scantcytoplasm and
some loose clusters with a mitotic rate >2/10 HPF (Figure 1g). Immunohistochemical
staining showed positive for common neuroendocrine markers, such as chromogranin
A, cytokeratin-Pan, CD56 and synaptophysin (Syn), but negative results for CK7 and
TTE-1. The Ki67 index of the tumor moderately increased.




Imaging examinations

OnCT, there was a round, heterogeneous, anterosuperior mediastinal mass
measuring 8.1*7.9*6.1 cm (Figure le),and CT with intravenous contrast medium
showed enhancement in the periphery of the mass (Figurelc, d). Patchy nodular
opacities were also observed in both lungs (Figure 1f). OctreoScan imaging revealed a
large focus of increased tracer uptake in the chest corresponding to the mediastinal
mass as well as the cervical, lumbar, rib, sternum, and iliac crest regions noted on PET-
CT. MRI of the lumbar region of the spine revealed multifocal metastatic lesions, an L2
vertebral compression fracture, and anL1/2~L5/S1 fusion with degenerative disc

disease (Figure.l a, b).

FINAL DIAGNOSIS

In summary, the patient was diagnosed with moderately differentiated neuroendocrine

carcinoma (atypical carcinoid).

TREATMENT
Tumor cells extensively invade the lung and various bones, and cannot be remoyed
surgically. The patient was administered anlotinib (12 mg) on June 6, 2018, which was

administered orally daily before breakfast for 2 wk with a week of rest in every cycle of

21 days.

OUTCOME AND FOLLOW-UP

During the year of anlotinib-targeted therapy, the patient reported significant relief of
lower back pain (Figure 2f, g). His pain score was reduced toabovel. A follow-up
CT scan of the chest taken inJune 2019 demonstrated that the tumor measured
approximately 5.7*3.8*5.7 cm (Figure 2b), and the tumor had shrunk by approximately
29% after therapy. There was no evidence of disease progression after treatment, and

the NSE index continued to decrease (Table 1). Treatment has shown good efficacy,




with a long SD benefit of more than 2.5 years (until March 2022) (Figure 2a-e). The
patient died on May 10, 2022 due to respiratory and circulatory failure.

DISCUSSION

Thymic carcinoids are uncommon lesions. The clinical characteristics of thymic
carcinoid tumorsare male predominance, difficult diagnosis, high malignancy,
frequent recurrence and extrathoracic metastasis over a long period of timel3l. In fact,
thymic carcinoid tumors are amine precursor uptake and decarboxylation (APUD)
tumors and thus can exhibit endocrine function. Thymic carcinoids associated with
Cushing’s syndrome are more common than other types of carcinoids and account for
29% to 38% of all thymic carcinoids!¥. In addition, ﬁymic carcinoids are usually slow-
growing tumors that cause symptoms only when they begin to exert pressure on
adjacent structures. Some patients have n&clinical symptoms at all, and only thymic
masses are found at physical examination. Symptoms can vary greatly, as in our case, in
which the disease was acutely manifested as lumbar pain caused by lumbar metastasis
compression and nerve root stimulation. Such cases have not been previously reported.

Thymic carcinoid tumors have a greater rate of metastatic disease than carcinoid
tumors in other locations. The 5-year survival rate of thymic carcinoids is 60%, and
recurrence is commonl®l. The prognosis of these tumors is poor, even in patients whose
tumors appear favorable in terms of resectability and histology. With the development
of molecular phala'lacology, targeted therapy has gradually become possiblel®l. In fact,
in this case, the patient was assessed as inoperable due to tumor invasion into the
mediastinum and multiple bone metastases from thymic cancer, and a new adjuvant
strategy was adopted to induce tumor response and improve quality of life.

Anlotinib, a multiple tyrosine kinase receptors, is a potent anti-angiogenic and
anti-tumor drug that inhibits signal transduction including PDGFR, FGFR, VEGFR, and
c-KITIl?L Anlotinib has been shown to inhibit the osteosarcoma cell lines by

affecting cell proliferation and the protein levels of the VEGFR2 and MET
signaling pathwaysl’l. Additionally, anlotinib inhibits cell viability and induces




apoptosis in lung cancer cells, which in turn enhances the cytotoxicity of anlotinib and
amplifies its antiangiogenic effect through JAK2/STAT3/VEGFA signaling/8l. In human
trials, Baohui Hanl?! and Zhang!'%l et al. reported that, compared with placebo, anlotinib
is well tolerated and significantly improves progression-free survival (PFS) and overall
survival (OS). Additionally, anlotinib is a promising treatment option for patients with
relapsed small-cell lung cancer(SCLC) who have experienced treatment failure with two
lines of chemotherapyl!ll. The use of anlotinib in previously treated, recurrent or
metastatic esophageal squamous cell carcinoma(ESCC) patients significantly improved
PFSand the disease control rate compared withthose of patients treated with
a placebol'2l.

However, in our patient, anlotinib therapy was administered with the neoadjuvant
intent of increasing the disease control rateénd quality of life. The patient was started
on anlotinib (12 mg) on June 6, 2018, which was administered orally daily for 2 wk with
a week of rest in every cycle of 21 days. The follow-up included CT imaging. One year
after treatment, a CT scan indicated that the tumor was approximately 5.7%3.8*5.7 cm,
and approximately 29% of the tumors had shrunk before and after therapy. The patient
was discharged in good clinical condition and did not receive further radiation and
chemotherapy treatment. There were no signs of disease progression after treatment
with anlotinib. After receiving long-term anlotinib therapy, his pain score decreased
from 4to abovel,and his SD reached 2.5 years (until March 2022), indicating the

effectiveness of anlotinib treatment.

CONCLUSION

This report demonstrates that anlotinib is a promising treatment regimen for thymic

carcinoid tumors with multiple bone metastases.
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