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Abstract 

Introduction: Thymic carcinomas are aggressive tumors. Approximately one-third of patients are newly diagnosed with metastatic disease and 

require systemic therapy. There is no standard treatment after progression to first-line platinum-based chemotherapy, although chemotherapy-

immunotherapy and/or antiangiogenic strategies are being investigated. 

Case presentation: We present an exceptional case of a patient with metastatic thymic carcinoma with extended survival who received 

lenvatinib as a fourth-line palliative treatment. Lenvatinib was well tolerated, and partial response was observed.   

Discussion: No randomized clinical trials or guidelines have provided definitive guidance for the management of thymic carcinomas. Many 

studies and practice guidelines recommend platinum-based chemotherapy as first-line chemotherapy; however, a standard second-line treatment 

has not been established. As several patients are candidates for multiple lines of treatment, it is essential to obtain a complete genetic sequence 

profile to identify specific driver mutations that could help in the future to select targeted therapies that improve the prognosis of patients. 

Lenvatinib and sunitinib have shown efficacy in pre-treated patients with unresectable advanced thymic carcinomas. 

Conclusions: Lenvatinib and sunitinib are options for unresectable advanced thymic carcinoma after progression to first-line treatment with 

platinum combination therapy for unresectable advanced thymic carcinoma. 

Keywords: Thymic carcinoma, lenvatinib, multi-targeted kinase inhibitors, and JAK2-V617F mutation.  

 

Introduction  

Thymic epithelial neoplasms encompass different entities, including 

thymomas, thymic carcinomas, and thymic neuroendocrine 

neoplasms (NET), which represent approximately 50%, 14%-22%, 

and 2%-5% of thymic epithelial neoplasms, respectively [1]. 

The mean age at diagnosis is 40-50 years, with similar incidence in 

men and women. The pathogenesis is unkonwn. No environmental or 

infectious risk factors have been associated with this tumor, although, 

in many cases, thymic carcinomas can be associated with myasthenia 

gravis and different paraneoplastic syndromes [2]. 

Thymomas and thymic carcinomas could present as incidental 

findings, local symptoms (chest pain, cough, shortness of breath, 

superior vena cava syndrome), or associated symptoms from a 

paraneoplastic syndrome.  

Extrathoracic metastases in thymic carcinomas are seen in fewer than 

7% of patients at presentation, most commonly to the liver, kidney, 

brain, extrathoracic lymph nodes, thyroid, and bone [3].  

Multidisciplinary management (clinicians, surgeons, and 

pathologists) of thymic epithelial tumors is essential due to the lack 

of definitive treatment guidelines, especially in the metastatic 

disease setting. 

Approximately one-third of patients with newly diagnosed thymic 

carcinoma present with metastatic or unresectable disease [4]. 

Five-year survival of patients with TNM stage III or IV thymic 

carcinoma ranges from 67% (for individuals who have undergone 

complete surgical resection) to 24% (patients with inoperable disease) 

[5]. 
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Platinum-based combination chemotherapy is recommended for the 

treatment of unresectable thymic carcinoma. Most often used 

regimens include a combination of cisplatin, doxorubicin, and 

cyclophosphamide, cisplatin with etoposide, or carboplatin with 

paclitaxel [5,6], with no significant differences in terms of survival 

between different chemotherapy combinations [7].  

In the second-line setting, a definitive treatment approach is lacking 

due to the limited evidence for systemic treatment after progression 

to platinum-based chemotherapy. Strategies to combine 

chemotherapy with immunotherapy and antiangiogenics are under 

evaluation. 

Tyrosine kinase inhibitors (TKIs) that inhibit vascular endothelial 

growth factor receptor (VEGFR) signaling and tumor angiogenesis 

have demonstrated efficacy in advanced thymic carcinomas in 

progression to the first line to date. 

Here, we report a patient with metastatic thymic carcinoma with 

an excellent evolution with multiple lines of systemic treatment, in 

which a JAK2 (Janus kinase-2) mutation was detected in liquid 

biopsy. 

 

Case Presentation 

A 73-year-old woman with multinodular goiter and depressive 

disorder with no other associated comorbidities was diagnosed in 

April 2014 with unresectable thymic carcinoma stage III by the 

Masaoka-Koga system (infiltration of large vessels) and mild superior 

vena cava syndrome.  

The patient was attended to the internal medicine service with 

symptoms of facial swelling, dyspnea of moderate exertion, and a 

feeling of pressure on the face and chest during the previous month, 

without fever or skin lesions with a minor degree of superior vena 

cava syndrome (SVCS). The physical examination revealed facial and 

upper limb edema, redness of the cheeks, and a minor increase in 

jugular venous pressure. 

The case was evaluated by the multidisciplinary oncological 

committee, considering the disease unresectable. Induction 

chemotherapy treatment was planned (doxorubicin 40 mg/m2 

intravenous (IV) Day 1, cisplatin 40 mg/m2 IV Day 1, vincristine 0.6 

mg/m2 IV Day 3, and cyclophosphamide 700 mg/m2 IV Day 4 every 

three weeks) with corticosteroids (dexamethasone 12 mg daily) for 

the SVCS. 

After three cycles of chemotherapy, stabilization of the disease was 

obtained. The case was re-evaluated by the multidisciplinary 

oncology committee, and surgical resection was rejected. 

External beam radiotherapy (5040 cGy in 28 fractions) to the 

mediastinal mass was administered. The CT performed two months 

after the completion of radiotherapy showed stable disease. Surgery 

was definitively dismissed, and radiological follow-up was decided. 

Three months later, pleural and pericardial progression of the disease 

was observed. The first line of palliative chemotherapy with a 

carboplatin area under the curve (AUC) of 6 and paclitaxel 225 

mg/m2 IV every 21 days was started. The patient received six cycles 

with acceptable tolerability, and stable disease was the best response 

assessed in computed tomography (CT) in September 2015. 

Six months later, disease progression was observed, presenting new 

pleural and pericardial implants. The patient was asymptomatic, with 

an Eastern Cooperative Oncology Group (ECOG) scale performance 

status (PS) of 0 and a normal echocardiogram and blood test.  

In January 2016, the second line of palliative treatment was started 

under exemption use, with 50 mg of sunitinib orally once a day in six-

week cycles (four weeks of treatment followed by two weeks without 

treatment). After the first cycle, due to significant toxicity (G2 

afebrile neutropenia, G1 thrombocytopenia, G1 hypertension, and G3 

asthenia), it was necessary to lower the dose to 37.5 mg per day with 

improved to grade 1 toxicity, presenting the patient an ECOG PS of 

0. The best overall response was a partial response, but after 25 cycles 

(in December 2017), tumor progression was observed, with 

hemorrhagic pleura effusion that required hospitalization and 

pericardiocentesis. The ECOG PS of the patient at the moment was 

1.  

In January 2018, a third line of palliative treatment under exemption 

use was started with oral capecitabine (650 mg/m2 twice daily on 

Days 1-14) and gemcitabine (1000 mg/m2 IV on Days 1 and 8) every 

three weeks. In April 2020, gemcitabine was stopped due to clinical 

stability, and the patient continued with capecitabine as a maintenance 

treatment. In July 2021, with progression-free survival (PFS) of more 

than 30 months, treatment with capecitabine was discontinued 

(therapeutic rest requested by the patient). 

One year later, in July 2022, after a PFS of 42 months, disease 

progression was observed (hepatic and thoracic metastases).  

 Due to the chemotherapy-free interval of one year, we retreated the 

patient with capecitabine and gemcitabine with partial response in 

August 2022. From the fifth cycle, we continue with capecitabine in 

monotherapy for better tolerability, achieving stabilization of the 

disease until April 2023, with the appearance of cardiac tamponade 

requiring pericardiotomy with excellent recuperation.    
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Figure 1: Abdominal-thoracic-cervical CT (computed tomography) scan after 3 months of lenvanitinib treatment. Partial response of the 

supraclavicular left adenopathy and complete response of pleural and pericardial effusion were obtained (blue arrows).  

 

Due to the excellent clinical evolution, it was decided to perform a 

liquid biopsy. The FoundationOne Liquid CDx Ò assay is performed 

exclusively as a laboratory service using circulating cell-free DNA 

(cfDNA) isolated from plasma derived from anti-coagulated 

peripheral whole blood from patients with solid malignant neoplasms. 

The assay employs a single DNA extraction method to obtain cfDNA 

from plasma from whole blood. Extracted cfDNA undergoes whole-

genome shotgun library construction and hybridization-based capture 

of 324 cancer-related genes, including coding exons and select introns 

of 309 genes, as well as only select intronic regions or non-coding 

regions of 15 genes. 

A mutation in JAK2-V617F, 4 mutations per megabase, and 

microsatellite stable status (MSS) was obtained.  

In May 2023, the fourth line of palliative treatment was started under 

exemption use with lenvatinib.  

"Currently, the patient has ECOG PS 0, with excellent tolerability to 

three cycles of lenvatinib (only hypertension grade 1), and 

stabilization of lung mass with partial response of the supraclavicular 

left adenopathy and complete response of pleural and pericardial 

effusion was obtained." [Figure 1]
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Figure 2: Summary of the treatment timeline and the clinical case course.  

Abbreviations: PD: progression disease; PFS: progression-free survival.  

 

Discussion 

No randomized clinical trials or guidelines provide definitive 

guidance for the management of advanced thymic carcinomas. Some 

studies and practice guidelines recommend platinum-based 

chemotherapy as a first-line chemotherapy, but standard second-line 

treatment has not yet been established [8,9]. 

Many patients are candidates to receive multiple lines of treatment. 

There are Phase II trials that have demonstrated the efficacy of 

cytotoxic agents, immune checkpoint inhibitors, and molecular 

targeted drugs in unresectable advanced thymic carcinomas with 

different outcomes [10-12]. 

In this context, the drugs with the most evidence and efficacy in pre-

treated patients are sunitinib and lenvatinib [13,14]. 

Lenvatinib is a novel orally administered multi-targeted kinase 

inhibitor for VEGFR, FGFR, c-Kit, and other kinases. It is involved 

in pathogenic angiogenesis, tumor growth, and cancer progression. It 

has been approved for the treatment of thyroid cancer, endometrial 

cancer, and hepatocellular cancer in several countries [15]. 

REMORA trial is a Japanese phase 2 trial in patients with 

pathologically confirmed unresectable advanced or metastatic thymic 

carcinoma. Patients received 24 mg of lenvatinib orally once daily in 

4-week cycles until disease progression or occurrence of unacceptable 

adverse events. The primary endpoint was the objective response rate 

(ORR). 42 patients were enrolled. The median follow-up was 15·5 

months. ORR was 38% (90% CI 25·6–52·0, p<0·0001). The disease 

control rate was 95%. The median progression-free survival (PFS) 

was 9.3 months (95% CI 7.7–13.9), and the median overall survival 

(OS) was not reached (NR; 95% CI 16.1–NR; figure 4). The 

probability of 12-month PFS was 41% (95% CI 25.8–54.7) and the 

probability of 12-month OS was 83% (68.2–91.7). The most frequent 

grade 3 treatment-related adverse events were hypertension (27 

[64%]) and palmar-plantar erythrodysesthesia syndrome (three [7%]). 

No patient died from adverse events [16]. 

The combination of lenvatinib and pembrolizumab has also been 

investigated for several cancers, and this combination could be 

considered a potential candidate for treatment development for 

advanced or metastatic thymic carcinoma [17-19].  

In our patient, the treatment with lenvatinib was started in May 2023. 

At the last visit, the patient maintained an ECOG PS of 0 and lived an 

everyday life. With only three cycles, stabilization of lung mass with 

partial response of supraclavicular left adenopathy and complete 

response of pleural and pericardial effusion was obtained.  

It is also essential to know the different molecular pathways and their 

function in oncogenesis because this can help to discover new 

treatments. In our patient's tumor, a mutation in JAK2-V617F, 4 

mutations per megabase, and microsatellite stable status (MSS) was 

obtained. As reflected in the Singh et al. [20] reviews, "the era of 

precision medicine is rapidly approaching, and the integration of 

personalized medicine, toxicology, toxicogenomics, and artificial 

intelligence can play a vital role in achieving its goals. These fields 

can help to optimize treatment outcomes and reduce the risk of 

adverse effects by taking into account an individual's unique 

characteristics such as genetics, lifestyle, and environment". 

While JAK2 inhibitors have shown clinical benefit in hematological 

malignancies, clinical utility in solid tumors has not been 

demonstrated. JAK2 mutation has been detected in 1% of the thymus 

carcinoma samples analyzed in COSMIC [21]. Published data 
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investigating the prognostic implications of JAK2 in thymus cancer 

are limited (PubMed, Sep 2023). 

JAK2 encodes Janus kinase 2, a tyrosine kinase that regulates signals 

triggered by cytokines and growth factors [22]. JAK2 is often mutated 

in hematopoietic and lymphoid cancers. The JAK2 alteration 

observed here has been characterized as activating and is predicted to 

be oncogenic [22-34]. Limited clinical data suggest that JAK2 V617F 

mutations detected in solid tumors may originate from infiltrating 

hematopoietic cells and not the cancer itself [34]. 

Ruxolitinib is a selective inhibitor of JAK1 and 2 enzymes with potent 

immunosuppressive and anti-inflammatory properties on innate and 

adaptive immune effectors and reduces the secretion of several pro-

inflammatory mediators, including IL-6 and TNF-alpha. It has 

demonstrated activity in hematological tumors (myelofibrosis, 

polycythemia vera), graft-versus-host disease, and solid tumors such 

as pancreatic cancer [35].  

In a phase II study, Ruxolitinib in Pancreatic Cancer Patients 

(RECAP), the combination of ruxolitinib with capecitabine suggested 

an association with improved survival compared with placebo and 

capecitabine [36].  

When our patient's tumor progresses to lenvatinib, the use of 

ruxolitinib under exemption will be considered. The sequence of 

target treatments could be key to obtaining patients with prolonged 

survival, as our clinical case demonstrates. 

Conclusion 

Lenvatinib is a subsequent line option after progression to first-line 

treatment with platinum combination therapy in unresectable 

advanced thymic carcinomas. Despite new molecular mechanisms 

involved in thymic carcinogenesis are known, it is necessary to 

continue investigating to develop better therapeutic strategies.  

This case highlights the importance of obtaining a complete genetic 

sequence profile to identify specific driver mutations that could help 

in the future to select targeted treatments that improve the prognosis 

of our patients. 
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