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Best practices for the management of thymic epithelial tumors: A position 
paper by the Italian collaborative group for ThYmic MalignanciEs (TYME) 
Martina Imbimbo, Margaret Ottaviano, Milena Vitali, Alessandra Fabbri, Giovanni Leuzzi, 
Michele Fiore, Davide Franceschini, Giulia Pasello, Matteo Perrino, Marco Schiavon, 
Giancarlo Pruneri, Angelo Paolo Dei Tos, Claudia Sangalli, Marina Chiara Garassino, Rossana 
Berardi, Alessandra Alessi, Giuseppina Calareso, Iacopo Petrini, Marta Scorsetti, Vieri Scotti, 
Lorenzo Rosso, Federico Rea, Ugo Pastorino, Paolo Giovanni Casali, 
Sara Ramella, Umberto Ricardi, Laura Abate-Daga, Valter Torri, Annalisa Trama, Giovannella 
Palmieri, Mirella Marino, Paolo Andrea Zucali;  TYME network collaborators 

 

 
 

Introduction 

 
Thymic epithelial tumors (TETs) are a heterogenous group of rare 

tumors, with a complex histopatological classification and staging 
system [1]. 

World annual incidence of TETs ranges from 1.3 to 3.2 per million. 
The monograph of the Italian Association of Cancer Registries 
(AIRTUM) on rare cancers reported an overall incidence of TETs of 3.6 
per million person/year (around 230 new cases estimated/year) 
[http://www.registri-tumori.it/cms/it/Rapp2015]. Most of TETs are 
thymomas (incidence rate 2.8/1,000,000) whereas thymic carcinoma 
are extremely rare (incidence < 0.1/1,000,000). These data are likely 
to be underestimated as, referring to the period of diagnosis 2000–
2010, are based on the old WHO classification, where some en- 
capsulated tumors were not included in the definition of “malignant” 
and therefore not available in the AIRTUM database. Nevertheless, 
Italian data have shown to be coherent with those from European po- 
pulation-based cancer registries, which collect only malignant cancers 
as standard practice [2]. 

The relative survival (RS) rates of patients at 1-year and 5-year from 
diagnosis are 85% and 68%, respectively. However, differences exist 
between thymoma and thymic carcinoma with a 5 year RS of about 
70% and 37%, respectively [3]. Around 1900 patients were estimated 

resectable and advanced disease. However, being a rare disease, these 
guidelines are based on data from retrospective analyses, prospective 
non-randomized trials or experts’ opinions. Therefore, the management 
of TETs is still very complex and it is crucial to create a network to 
coordinate the work among centres involved in the treatment of these 
diseases in order to offer the best diagnostic and therapeutic tools. 

For this purpose, in 2014 a network for thymic malignancies named 
TYME (ThYmic MalignanciEs), was founded in Italy by 6 centres 
strongly committed in the treatment of these malignancies (Table 1). 
Among the activities of the network there are: the collection of clinical 
information for patients referred to the centres, histological revisions 
and referral for multidisciplinary team discussion (MTD) and for clin- 
ical trials. 

To explore how these tumors are managed in the different centres of 
Italy compared to ESMO guidelines, a panel of multidisciplinary experts 
from TYME network and from other Italian centres strongly involved in 
TET diagnosis and treatment convened a first Italian Expert meeting 

 

 
Table 1 
List of centres of TYME network.   

Centres of TYME network City 
 

 

* 

to be living with a diagnosis of TET in 2010 in Italy showing a non- Ospedali Riuniti di Ancona Ancona 

negligible prevalence of these diseases (http://www.registri-tumori.it/ 
cms/it/Rapp2015). 

According to the World Health Organization (WHO) histopatholo- 
gical classification, TETs are divided into thymomas (Ts: A, A/B, B1, B2, 
B3 subtypes) and thymic carcinomas (TCs: C), with different biology 
and clinical behaviours [3]. 

The Masaoka Koga staging system has been the mostly widely used 
for routinely staging of TETs [4–6]. In 2011 a Thymic Domain of the 
Staging and Prognostic Factors Committee (TD-SPFC) was established 
by the International Association for the Study of Lung Cancer (IASLC) 
and the International Thymic Malignancies Interest Group (ITMIG) and 
proposed the first version of the TNM staging system and a node map 
based on overall survival analyses of an ITMIG retrospective interna- 
tional database of more than 10,000 cases from 105 institution 
worldwide [7–10]. This new classification has formally replaced Ma- 
saoka Koga staging system and although there are some similarities, the 
new TNM classification leads to a different distribution of some stages: I 
and II of Masaoka Koga are included in stage I of TNM system, peri- 

ASST Bergamo Est Ospedale Bolognini Seriate, Bergamo 

Ospedale Maggiore Bologna 

Policlinico S. Orsola – Malpighi Bologna 

ASST Spedali Civili Brescia 

AOU Careggi Firenze 

Ospedale Policlinico San Martino Genova 

Ospedale dell'Angelo-ULSS 3 Serenissima Mestre, Venezia 

Fondazione IRCCS Istituto Nazionale dei Tumori* Milano 

Fondazione IRCCS Ca' Granda Ospedale Maggiore Policlinico Milano 

Istituto Clinico Humanitas* Rozzano, Milano 

Istituto Europeo di Oncologia Milano 

Ospedale San Raffaele Milano 

IRCCS Istituto di Ricerche Farmacologiche Mario Negri Milano 

AOU Policlinico di Modena Modena 

Centro Riferimento Tumori Rari (CRTR) AOU “Federico II”* Napoli 

Istituto Nazionale Tumori-IRCCS “Fondazione G. Pascale” Napoli 

AORN Cardarelli Napoli 

AORN dei Colli - Ospedale Monaldi Napoli 

AOU Maggiore della Carità Novara 

Istituto Oncologico Veneto IRCCS* Padova 

AOU di Padova Padova 

Facoltà di Medicina - Università degli studi di Padova Padova 
* 

cardium invasion is classified as stage II of TNM, while stage III of TNM AOU Pisana Pisa 

is further divided into 3a and 3b according to invasion of surrounding 
structures. All these changes lead to uncertainty in the therapeutic in- 
dications and further studies are required to validate the effective 
prognostic value of the new TNM staging system. 

The  European  Society  for  Medical  Oncology  (ESMO)  Clinical 

Fondazione Policlinico Universitario A. Gemelli Roma 
IRCSS Istituto Nazionale Tumori Regina Elena Roma 

AO San Camillo-Forlanini Roma 

Università Campus Bio-Medico Roma 

AOU Senese Siena 

AOU Città della Salute e della Scienza Torino 
AOU San Luigi Gonzaga Orbassano, Torino 

Practice Guidelines [11] on thymic cancers, provide recommendations    
on  diagnosis,  staging  and  risk  assessment  and  management  of * Founding centres of TYME network. 
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Fig. 3. A. A 65-year-old male  pre- 
senting with a capsulated mediastinal 
nodule measuring 3 cm in the major 
axis. The patient underwent surgery. 
Pathological findings evidenced a B2 
thymoma (Masaoka-Koga stage I). B. A 
61-year-old female with B2 thymoma 
invading the aortic arch and superior 
vena cava (with a neoplastic thrombus 
inside). The patient was judged un- 
resectable at the multidisciplinary 
board evaluation and started che- 
motherapy C. A 62-year-old female 
with B2 thymoma invading the peri- 
cardium, phrenic nerve, left anonym 
vein and the lung. D. CT-scan evalua- 
tion after induction therapy showing 
partial response to therapy. The pa- 
tient underwent surgery. Pathological 
findings evidenced a B2 thymoma 
(Masaoka-Koga stage III). 

 
 
 
 
 
 
 
 

FDG uptake, measured with SUV (Standard Uptake Value), may be 
higher in type B3 thymomas and thymic carcinomas; however, an in- 
creased SUV may also be assessed in thymic hyperplasia. 

FDG PET/CT is considered optional in case of tumors with ag- 
gressive histology and advanced stage to complete the staging work-up 
or to characterize lesions detected by other imaging tools and con- 
sidered suspicious for their recurrence. In case of recurrent or primary 
unresectable tumors treated with chemo and/or radiotherapy, FDG 
PET/CT is used for therapy monitoring. 

Additional radiopharmaceuticals, such as 68Gallium (68Ga)-labeled 
somatostatin analogues, or somatostatin receptors scintigraphies could 
be used in patients not responding to therapy to evaluate additional 
therapeutic possibilities. 

 
 

Pathology 
All the participants agreed that the pathological diagnosis of TETs 

should be carried out or revised in a reference centre by expert pa- 
thologists. Knowledge of clinical and laboratory data and of associated 
autoimmune disorders will contribute to a correct diagnosis. 

In case of surgical resection, it is suggested that surgeons provide 
the adequate information regarding the surgical procedure, specimen 
orientation, anatomical location, level of invasion and completeness of 
macroscopic resection. The pathologists should preserve the integrity 
and the correct orientation of surgical specimens as well as properly 
mark extra-thymic structures if included. After measuring of tissue 
specimen, adequate sampling of the tumor mass as well as of tumor 
nodules included in the peritumoral adipose tissue should be per- 
formed. Distinct tumor nodules should be separately sampled, diag- 
nosed and staged [15]. 

As the role of cytology is rather limited, the majority of participants 
agreed that diagnosis of TETs should always achieved by the histolo- 
gical evaluation of an adequate biopsy or a surgical specimen. Frozen 
section examination is not regarded an adequate diagnostic procedure, 
although it may prove useful in assessing the adequacy of the material 
to be examined for a definitive diagnosis. In Italy, the histologic clas- 
sification of thymic tumors follows the current WHO classification in 
association with the “refined criteria” and definitions proposed by a 

panel of experts in a pathology workshop promoted by ITMIG [3,16] 
(Fig. 4). 

In the routine diagnostic workup, the histological pattern is usually 
diagnostic and specific for the surgically resected TETs. However, an 
accurate subtyping is performed by the use of few monoclonal anti- 
bodies such as cytokeratins, p63 or p40, and terminal deoxynucleotidyl 
transferase (Tdt). TC markers such as KIT (CD117), CD5, GLUT1 and 
MUC1, are recommended for differential diagnosis with other carci- 
nomas. A panel considering these antibodies is recommended also in 
order to evaluate core or surgical biopsies for differential diagnosis with 
other non epithelial neoplasms. Furthermore, the adoption of a stan- 
dardized pathological report [15] in order to provide in a reproducible 
way all the relevant diagnostic information is strongly recommended 
(Fig. 5). 

In the group of TETs, the uncommon neuroendocrine thymic tumors 
are also included. In young patients presenting with a poorly differ- 
entiated squamous carcinoma, thymic NUT midline carcinoma should 
be considered, and therefore NUT protein and/or NUT gene and/or 
aberrations should be investigated [17]. After neoadjuvant therapy, the 
pathological evaluation of residual tumor follows similar procedures as 
for other organs/system [18,19]. 

Actionable mutations supportive of a targeted therapy are not 
available at the moment. However, suggestions for specific kit-based 
molecular studies have been proposed [20]. The Cancer Genome Atlas 
of Thymoma, just published, will certainly provide new field of in- 
vestigation to establish a “precision medicine” for Thymoma and 
Thymic carcinoma [21]. 

Finally, the creation of a biobank including snap-frozen tumor tissue 
and matched blood samples is strongly recommended to contribute to 
specific molecular and/or multicentre studies. 

 
 

Parathymic autoimmune diseases 
The development of an autoimmune disease is an event quite 

common in patients with TETs compared with controls (32.7% vs 2.4%; 
P < 0.001) [22]. Myasthenia gravis (MG) is the most frequent diag- 
nosed, as 15–20% of MG patients have a thymoma, while 24.5–40% of 
thymoma  patients  develop  MG  [23].  Other  syndromes  more  often 
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Table 2 
Proposed management according to Masaoka-Koga staging system. 

 
 

Masaoka-Koga Thymoma Thymic Carcinoma 
 

 

Stage I Upfront surgery 

No biopsy 

• If complete resection (R0): 
– no postoperative RT 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) 

Upfront surgery 

No biopsy 

• If complete resection (R0): 
– no postoperative RT 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) 

 
 

Stage IIA Upfront surgery 

No biopsy 

• If complete resection (R0): 
– no postoperative RT 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) 

Upfront surgery 

No biopsy 

• If complete resection (R0): 
– no postoperative RT 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) 
– consider postoperative chemotherapy 

 
 

Stage IIB Upfront surgery 

No biopsy 

• If complete resection (R0): 
– type A–B1: 

no postoperative RT 

– type B2–B3: 
consider postoperative RT (45–50 Gy) 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) 

Upfront surgery 

No biopsy 

• If complete resection (R0): 
– consider postoperative RT (45–50 Gy) 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) 
– consider postoperative chemotherapy 

 
 

Stage III 

Resectable disease 

Upfront surgery 

No biopsy 

• If complete resection (R0): 
– postoperative RT (45–50 Gy) 

Upfront surgery 

No biopsy 

• If complete resection (R0): 
– postoperative RT (45–50 Gy) and consider postoperative 

• If incomplete resection (R1): 
– type A–B2: 

postoperative RT (54 Gy) 

– type B3: 

postoperative RT (54 Gy) and consider postoperative chemotherapy 

chemotherapy 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) and postoperative chemotherapy 

 
 

Stage III 

Unresectable disease 

Biopsy 

1. Primary chemotherapy 
If the tumor becomes resectable: Surgery 

• If complete resection (R0): 
– postoperative RT (45–50 Gy) 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) 

If the tumor doesn’t become resectable or R2: 

– definitive RT (60–70 Gy) 

– consider concurrent chemo-RT (platinum-etoposide + RT 60–70 Gy) 

2. Consider definitive concurrent chemo-RT (platinum-etoposide + RT 

60–70 Gy) 

Biopsy 

1. Primary chemotherapy 
If the tumor becomes resectable: Surgery 

• If complete resection (R0): 
– postoperative RT (45–50 Gy) 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) 

If the tumor doesn’t become resectable or R2: 

– definitive RT (60–70 Gy) 

– consider concurrent chemo-RT (platinum-etoposide + RT 60–70 Gy) 

2. Consider definitive concurrent chemo-RT (platinum-etoposide + RT 

60–70 Gy) 

 
Stage IVA Biopsy 

Primary chemotherapy 

• If the tumor becomes resectable: 
– surgery 

– postoperative RT (45–50 Gy) only in N positive 
– RT boost on areas of concern (R1 resection) 

• If the tumor remains unresectable or R2: 
– definitive RT (60–70 Gy) 
– option: concurrent chemo-RT (60–70 Gy) 

 
Biopsy 
Primary chemotherapy 

• If the tumor becomes resectable: 
– surgery 
– postoperative RT (45–50 Gy) only in N positive 
– RT boost on areas of concern (R1 resection) 

• If the tumor remains unresectable or R2: 
– definitive RT (60–70 Gy) 
– option: concurrent chemo-RT (60–70 Gy) 

 
 

Stage IVB Biopsy 
Definitive chemotherapy 

• If the tumor becomes resectable, consider: 
– surgery and postoperative RT 

– definitive RT 

Biopsy 
Definitive chemotherapy 

• If the tumor becomes resectable, consider: 
– surgery and postoperative RT 
– definitive RT 

 
 

RT = radiotherapy. 

 
choice for thymoma, due to the high rate of tumor shrinkage, while 
carboplatin (AUC 5) paclitaxel (200 mg/mq) is preferred for thymic 
carcinoma [42–45]. Non-anthracycline regimens (e.g. cisplatin/etopo- 
side, carboplatin/paclitaxel) may be considered for patients who cannot 
tolerate more aggressive treatments [45,46]. 

Patients with locally-advanced disease must be treated with the 
same surgical principles already explained in the resectable disease 

surgery  session,  except  for  lymphadenectomy  that  should  include 
anterior as well as deep region sampling [18,29]. 

Patients with stage IIIB (according to TNM staging system) must 
undergo induction therapy. In case of tumor radiological response, 
surgery via median sternotomy should be performed only in highly- 
selected cases (invasion of pulmonary artery or great vessels, without 
invasion of trachea and esophagus). 
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Table 3 
Proposed management according to TNM staging system. 

 
 

TNM Thymoma Thymic Carcinoma 
 

 

Stage I 

T1a N0 

without extension 

into the mediastinal 

fat 

Upfront surgery 

No biopsy 

• If complete resection (R0): 
– no postoperative RT 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) 

Upfront surgery 

No biopsy 

• If complete resection (R0): 
– no postoperative RT 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) 

 
 

Stage I 

T1a N0 with 

extension into the 

mediastinal fat 

Upfront surgery 

No biopsy 

• Type A–B1: 
– no postoperative RT 

• Type B2–B3: 
– consider postoperative RT (45–50 Gy) 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) 

Upfront surgery 

No biopsy 

• If complete resection (R0): 
– consider postoperative RT (45–50 Gy) 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) 
– consider postoperative chemotherapy 

 
 

Stage I 

T1b N0 

Upfront surgery 

No biopsy 

• If complete resection (R0): 
– postoperative RT (45–50 Gy) 

Upfront surgery 

No biopsy 

• If complete resection (R0): 
– postoperative RT (45–50 Gy) and consider postoperative 

• If incomplete resection (R1): 
– type A–B2: postoperative RT (54 Gy) 
– type B3: postoperative RT (54 Gy) and consider postoperative 

chemotherapy 

chemotherapy 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) and postoperative chemotherapy 

 
Stage II 

T2 N0 

 
Upfront surgery 

No biopsy 

• If complete resection (R0): 
– postoperative RT 

(45–50 Gy) 

• If incomplete resection (R1): 
– type A–B2: 

postoperative RT (54 Gy) 

– type B3: 

postoperative RT (54 Gy) and consider postoperative chemotherapy 

 
Upfront surgery 

No biopsy 

• If complete resection (R0): 
– postoperative RT (45–50 Gy) and consider postoperative chemotherapy 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) and postoperative chemotherapy 

 
 

Stage IIIA-IIIB 

T3 N0   

T4 N0 

Resectable disease 

Upfront surgery 

No biopsy 

• If complete resection (R0): 
– postoperative RT 

(45–50 Gy) 

• If incomplete resection (R1): 
– type A–B2: postoperative RT (54 Gy) 
– type B3: postoperative RT (54 Gy) and consider postoperative 

chemotherapy 

Upfront surgery 

No biopsy 

• If complete resection (R0): 
– postoperative RT 

(45–50 Gy) and consider postoperative chemotherapy 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) and postoperative chemotherapy 

 
Stage IIIA-IIIB 

T3 N0   

T4 N0 

Unresectable 

disease 

 
Biopsy 

1. Primary chemotherapy 
If the tumor becomes resectable: Surgery 

• If complete resection (R0): 
– postoperative RT (45–50 Gy) 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) 

If the tumor doesn’t become resectable or R2: 

– definitive RT (60–70 Gy) 

– consider concurrent chemo-RT (platinum-etoposide + RT 60–70 Gy) 

2. Consider definitive concurrent chemo-RT (platinum-etoposide + RT 

60–70 Gy) 

 
Biopsy 

1. Primary chemotherapy 
If the tumor becomes resectable: Surgery 

• If complete resection (R0): 
– postoperative RT (45–50 Gy) 

• If incomplete resection (R1): 
– postoperative RT (54 Gy) 

If the tumor doesn’t become resectable or R2: 

– definitive RT (60–70 Gy) 

– consider concurrent chemo-RT (platinum-etoposide + RT 60–70 Gy) 

2. Consider definitive concurrent chemo-RT (platinum-etoposide + RT 

60–70 Gy) 

 
Stage IVA 

Any T, N0-1; M0-1a 

 
Biopsy 
Primary chemotherapy 

• If the tumor becomes resect: 
– surgery 
– postoperative RT (45–50 Gy) only in N positive 

– RT boost on areas of concern (R1 resection) 

 
Biopsy 
Primary chemotherapy 

• If the tumor becomes resectable: 
– surgery 
– postoperative RT (45–50 Gy) only in N positive 

– RT boost on areas of concern (R1 resection) 
 

 

If the tumor remains unresectable or R2: 

– definitive RT (60–70 Gy) 

– option: concurrent chemo-RT (60–70 Gy) 

If the tumor remains unresectable or R2: 

– definitive RT (60–70 Gy) 

– option: concurrent chemo-RT (60–70 Gy) 
 

 

Stage IVB 

Any T, N0-2; M0-1b 

Biopsy 
Definitive chemotherapy 

• If the tumor becomes resectable, consider: 
– surgery and postoperative RT 
– definitive RT 

Biopsy 
Definitive chemotherapy 

• If the tumor becomes resectable, consider: 
– surgery and postoperative RT 
– definitive RT 

 
 

RT = radiotherapy. 
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Association of Carboplatin and Paclitaxel is the preferred regimen 
for thymic carcinomas, as highlighted in phase II clinical trials con- 
ducted in patients with this histology showing the best response rate 
(about 30%) [46,50]. 

The combination of platinum and etoposide can be considered a 
valid option in case of contraindications to antracycline or taxanes or 
unfit patients, as shown in several phase II clinical trials [49,50]. 

Chemotherapy should be administered for a maximum of 6 cycles 
with an intermediate reassessment with the same imaging technique. 
RECIST 1.1 criteria should be followed for assessment of response. 

Patients with N2 disease or distant metastasis (Masaoka or TNM 
stage IVb) should be treated with chemotherapy as single modality 
treatment. In selected cases only, and in particular for thymoma 
histologies, surgical resection could be considered if the disease be- 
comes resectable  after systemic treatment. Such options  should be 
carefully discussed within the MDT. 

Debulking surgery is not an option to be proposed in this setting. 
Palliative radiotherapy for vascular compression or pain or other dis- 
ease related symptoms should be considered. 

 
Recurrences. After failure of platinum and/or anthracycline based 
chemotherapy, most of participants considered as second line 
treatment a combination or a single agent chemotherapy such as 
etoposide, ifosfamide, pemetrexed, octreotide −/+ prednisone, 5- 
fluorouracil, gemcitabine, and paclitaxel [11,53]. However, 
considering that prospective trials comparing the different agents are 
lacking and a decision making process has not been established yet, all 
participants agreed that it is important to enroll patients in clinical 
trials, if available. 

The treatment with previously administered drugs, such as platinum 
[54], could be feasible in selected patients, according to prior response 
and time to progression, as well as cumulative toxicity, which should be 
well defined in case of anthracyclines or previous mediastinal radio- 
therapy [55]. A combination of carboplatinum plus paclitaxel [46,50], 
and platinum plus etoposide [51,52] may be considered. The combi- 
nation of gemcitabine and capecitabine (intravenous gemcitabine 
1000 mg/mq on days 1 and 8 every 3 weeks and oral capecitabine 
650 mg/mq twice daily on days 1–14) is the regimen of choice since it 
showed the best results in a phase II clinical trial [56,57]. 

In patients with slow-growing lesions, not eligible to receive com- 
bination chemotherapy, several single agents may be administered. 

In Octreoscan-positive thymoma unfit for cytotoxic drugs, octreo- 
tide alone or with prednisone may represent a valuable option, as 
shown in several phase II clinical trials [58,59,60]. Long-acting oc- 
treotide (30 mg intramuscular every 4 weeks) is an option based on a 
referral Italian study, in which stable disease, as best result, was 
achieved in aggressive histological types and advanced stage of disease 
[60]. Administration of etoposide alone at doses of 75 mg daily for 
3 weeks, followed by 1 week off (4-week cycle) [61] or 50 mg daily 
[62], is a valuable option, since a disease control of about 100% has 
been assessed for thymoma, and an impressive benefit was observed 
also for thymic carcinoma, with an acceptable toxicity profile. 

 
Targeted therapies. Thymic carcinomas present more somatic mutations 
in cancer-related genes than thymomas [63]. Therefore, it is not 
surprising that responses to targeted therapies are different in these 
two tumor types. Based on a  phase II clinical trial, sunitinib is a 
reasonable second line treatment for thymic carcinomas [64]. 
Currently, sunitinib is not approved by European  and Italian drug 
agencies for the treatment of TETs but according to the Italian law 648/ 
96, it can be prescribed at the expense of the National Health Service or 
within the STYLE clinical trial both for thymomas and thymic 
carcinoma (NCT03449173). 

Based on the activity of sunitinib and other antiangiogenic drugs in 
thymic carcinoma, a phase 2 trial of Ramucirumab in combination with 
carboplatin and paclitaxel in first line setting is ongoing [65]. 

The off-label use of imatinib in chemotherapy-pretreated patients 
should be considered only for extremely selected cases of thymic car- 
cinomas with mutations in the KIT gene (about 10%) [66] for which 
anecdotal responses have been described [66–70]. 

The use of immune checkpoint inhibitors (pembrolizumab, nivo- 
lumab and avelumab) is still under investigations and their use should be 
limited to clinical trials. In a phase II trial, pembrolizumab has shown a 
promising activity in cases of pretreated thymic carcinomas [71]. 

Finally, everolimus is another off-label option for pretreated pa- 
tients with TETs as shown in a phase II clinical trial where it seems to 
induce durable disease control in high percentage of patients with 
thymoma or thymic carcinoma [72]. 

 
Discussion 

 
Management of TETs is complex due the rarity and the hetero- 

geneity of this disease. Furthermore, the recent introduction of a new 
staging system, with its limitations, may create further difficulties. 

Several guidelines for treatment of thymic tumors are available 
[11,12,38] and provide recommendations based mainly on non ran- 
domized trials and retrospective or limited series. Often the lack of 
evidence leads to formulation of indications based on expert opinions. 

The expert meeting showed that in Italy there is good adherence to 
ESMO guidelines. Main topics of disagreement were related to post- 
operative treatments. The Panel did not agree with the indication for 
radiotherapy in stage IIA thymoma and thymic carcinomas since the 
evidence of survival benefit was considered not strong enough to justify 
a possible toxic treatment (often given to young patients). Instead, 
Italian  experts  strongly  encouraged  postoperative  chemotherapy  in 
stage III radically resected thymic carcinoma, even in the absence of 
certain data, due to the biology of the disease. 

It has also emerged that different Italian centres manage similar 
clinical situations in different ways, often relying on their experience 
when evidences are limited. Thus, the aim of this meeting was also to 
provide guidelines for all Italian centres in order to uniform the treat- 
ment nationwide. It was also proposed management of TETs based on 
the eight edition of TNM staging system. In fact, even if the prognostic 
observations identified in institutional data sets are still to be confirmed 
at registry level data, the standard Masaoka-Koga staging system is 
scheduled to be replaced. 

Even if this paper provides guidelines useful for clinicians, it is 
fundamental that patient treatment is discussed in expert centres by 
multidisciplinary teams where also the quality of diagnosis is ensured. 
TYME network is working to facilitate referral to such centres and is 
also organizing national web based MDT following the French model of 
network Rhytmic [73]. 

The experts who attended the meeting also highlighted the im- 
portance for patients to be involved in their diagnostic and therapeutic 
path. Information and awareness about the complexity of the disease 
should be given, as well as the right tools to access to the right spe- 
cialists and centres. To this end, the Tu.To.R association for patients 
affected by rare thoracic cancers has been founded in 2017, with the 
endorsement and the scientific contribution of TYME network. 

Finally, cooperation among National and International networks, 
such as ERN, is strongly encouraged in order to collect high quality data 
to prospectively validate the new staging system. Furthermore, colla- 
boration is fundamental to promote prospective and randomized clin- 
ical trials focused on the unmet needs and clinical situations for which 
evidences are limited. 

 
Conflict of interest 

 
Marina Chiara Garassino declares consultancies from Astra Zeneca, 

Roche, Boehringer Ingelheim. 
Paolo Zucali declares consultancies from Pfizer, BMS, Pierre Fabre, 

Janssen, Novartis, Ipsen, Astellas, Sanofi. 



86

M. Imbimbo et al. Cancer Treatment Reviews 71 (2018) 76–87
 

 

 

All remaining authors have no relationships to disclose. 

 
Acknowledgement 

 
Elisabetta Crippa for medical writing support. 

 
Appendix A 

 
Tyme network collaborators 

 
Marco Alloisio 
Giovanni Apolone 
Andrea Ardizzoni 
Mauro Benvenuti 
Alfredo Berruti 
Cristiano Breda 
Carlotta Buzzoni 
Fiorella Calabrese 
Augusto Caraceni 
Giuseppe Cardillo 
Caterina Casadio 
Elio Cassi 
Mauro Caterino 
Fabiana Letizia Cecere 
Arturo Chiti 
Arturo Crippa 
Carlo Curcio 
Filippo De Braud 
Tommaso De Pas 
Luca Di Tommaso 
Amelia Evoli 
Francesco Facciolo 
Giulia Galli  
Ignazio Lopez 
Giuseppe Lo Russo 
Spinelli Luisella 
Luca Luzzi  
Cristina  Mantovani 
Alfonso Marchianò 
Stefano Margaritora 
Roberto Monaco 
Uliano Morandi 
Lorenzo Novellino 
Maria Teresa Piras 
Luca Porcu  
Adriano Priola 
Claudia Proto 
Giovanni Battista Ratto 
Ottavio Rena 
Silvia Rinaldi 
Elisa Roca 
Gaetano Rocco 
Enrico Ruffini 
Diego Signorelli 
Piergiorgio Solli 
Lorenzo Spaggiari 
Alessandro Stefani 
Andrea Veltri 
Valentina Vespro 
Nicoletta Zilembo 

 
References 

 
[1]  Engels EA. Epidemiology of thymoma and associated malignancies. J ThoracOncol 

2010;5(10 Suppl. 4):S260–5. Review. 
[2]  Gatta G, Capocaccia R, Botta L, Mallone S, De Angelis R, Ardanaz E, et al. Burden 

and centralised treatment in Europe of raretumours: results of RARECAREnet-a  
population-based study. Lancet Oncol 2017;18(8):1022–39. 

[3] Travis WD, Brambilla E, Burke AP, Marx A, Nicholson A. WHO classification of 
tumours of the lung, pleura, thymus and heart. Fourth edition - WHO classification 
of tumours, vol. 7, IARC Lyon 2015, ISBN 9789283224365. 

[4]  Masaoka A, Monden Y, Nakahara K, Tanioka T. Follow-up study of thymomas with 
special reference to their clinical stages. Cancer 1981;48:2485–92. 

[5] Koga K, Matsuno Y, Noguchi M, Mukai K, Asamura H, Goya T, et al. A review of 79 
thymomas: modification of staging system and reappraisal of conventional division 
into invasive and noninvasive thymoma. Pathol Int 1994;44:359–67. 

[6] Detterbeck FC, Nicholson AG, Kondo K, Van Schil P, Moran C. The Masaoka-Koga 
stage classification for thymic malignancies: clarification and definition of terms. J  
Thorac Oncol 2011;6(Suppl. 3):S1710–6. 

[7]  Detterbeck F, Stratton K, Giroux D, Asamura H, Crowley J, Falkson C, et al. The 
IASLC/ITMIG thymic epithelial tumors staging project: proposal for an evidence- 
based stage classification system for the forthcoming (8th) edition of the TNM 
classification of malignant tumors. J Thor Oncol 2014;9(9 Suppl. 2):S65–72. 

[8]  Nicholson AG, Detterbeck F, Marino M, Kim J, Stratton K, Giroux D, et al. The 
IASLC/ITMIG thymic epithelial tumors staging project: proposals for the T com- 
ponent for the forthcoming (8th) edition of the TNM classification of malignant 
tumors. J Thor Oncol 2014;9(9 Suppl. 2):S73–81. 

[9] Kondo K, Van Schil P, Detterbeck F, Okumura M, Stratton K, Giroux D, et al. The 
IASLC/ITMIG thymic epithelial tumors staging project: proposals for the N and M 
components for the forthcoming (8th) edition of the TNM classification of malignant 
tumors. J Thor Oncol 2014;9(9 Suppl. 2):S82–9. 

[10] Bhora F, Chen D, Detterbeck F, Asamura H, Falkson C, Filosso PL, et al. The ITMIG/ 
IASLC thymic epithelial tumors staging project: a proposed lymph node map for 
thymic epithelial tumors in the forthcoming 8th edition of the TNM classification  
for malignant tumor. J Thor Oncol 2014;9(9 Suppl. 2):S90–8. 

[11]  Girard N, Ruffini E, Marx A, Faivre-Finn C, Peters S. Thymic epithelial tumours: 
ESMO Clinical Practice Guidelines for diagnosis, treatment and follow-up. Ann  
Oncol 2015;26(Suppl. 5):v40–55. 

[12] Falkson CB, Bezjak A, Darling G, Gregg R, Malthaner R, Maziak DE, et al. The 
management of thymoma: a systematic review and practice guideline. J Thorac 
Oncol 2009;4:911–9. 

[13]  Girard N, Mornex F, Van Houtte P, Cordier JF, van Schil P. Thymoma: a focus on  
current therapeutic management. J Thorac Oncol 2009;4:119–26. 

[14]  Marchevsky A, Marx A, Ströbel P, Suster S, Venuta F, Marino M, et al. Policies and 
reporting guidelines for small biopsy specimens of mediastinal masses. J Thorac  
Oncol 2011;6(Suppl 3):S1724–9. 

[15] Nicholson AG, Detterbeck F, Marx A, Roden AC, Marchevsky AM, Mukai K, et al. 
Dataset for reporting of thymic epithelial tumours: recommendations from the 
International Collaboration on Cancer Reporting (ICCR) -. Histopathology 
2017;70(4):522–38. 

[16] Marx A, Ströbel P, Badve SS, Chalabreysse L, Chan JK, Chen G, et al. ITMIG con- 
sensus statement on the use of the WHO histological classification of thymoma and 
thymic carcinoma: refined definitions, histological criteria, and reporting. J Thorac  
Oncol 2014 May;9(5):596–611. 

[17] Parikh SA, French CA, Costello BA, Marks RS, Dronca RS, Nerby CL, et al. NUT 
midline carcinoma: an aggressive intrathoracic neoplasm. J Thorac Oncol  
2013;8(10):1335–8. 

[18]  Detterbeck FC, Moran C, Huang J, Suster S, Walsh G, Kaiser L, et al. Which way is 
up? Policies and procedures for surgeons and pathologists regarding resection 
specimens of thymic malignancy. J Thorac Oncol. 2011;6(7 Suppl. 3):S1730–8. 

[19]  Weissferdt A, Moran CA. The impact of neoadjuvant chemotherapy on the histo- 
pathological assessment of thymomas: a clinicopathological correlation of 28 cases 
treated with a similar regimen. Lung 2013;191(4):379–83. 

[20] Ried M, Marx A, Götz A, Hamer O, Schalke B, Hofmann H-S. State of the art: di- 
agnostic tools and innovative therapies for treatment of advanced thymoma and  
thymic carcinoma. Eur J Cardiothorac Surg 2016;49:1545–52. 

[21]  Radovich M, Pickering CR, Felau I, Ha G, Zhang H, Jo H, et al. The integrated  
genomic landscape of thymic epithelial tumours. Cancer Cell 2018;33(2):244–58. 

[22]  Palmieri G, Ottaviano M, De Falco S, Palumbo G, Forino C, Fiorillo P, et al. 2017 TI - 
AB003. OS01.03. New proposed treatment for Pure Red Cell Aplasia Thymoma- 
related.   Mediastinum   2017;1:AB003http://med.amegroups.com/article/view/  
3763. 

[23]  Evoli A, Lancaster E. Paraneoplastic disorders in thymoma patients. J Thorac Oncol. 
2014;9(9 Suppl 2):S143–7. 

[24]  Jansen A, van Deuren M, Miller J, Litzman J, de Gracia J, Sáenz-Cuesta M, et al. 
Prognosis of Good syndrome: mortality and morbidity of thymoma associated im- 
munodeficiency in perspective. Clin Immunol 2016;171(October):12–7. 

[25]  Federico P, Imbimbo M, Buonerba C, Damiano V, Marciano R, Serpico D, et al. Is 
hypogammaglobulinemia a constant feature in Good's syndrome? Int J 
Immunopathol Pharmacol 2010;23(4):1275–9. 

[26]  Means Jr. RT. Pure red cell aplasia. Blood 2016;128(21):2504–9. Review. 
[27]  Huang J, Detterbeck FC, Wang Z, Loehrer Sr. PJ. Standard outcome measures for 

thymic malignancies. J Thorac Oncol 2011;6(7 Suppl. 3):S1691–7. 
[28]  Toker A, Sonett J, Zielinski M, Rea F, Tomulescu V, Detterbeck FC. Standard terms, 

definitions, and policies for minimally invasive resection of thymoma. J Thorac  
Oncol 2011;6(7 Suppl 3):S1739–42. 

[29]  Hwang Y, Park IK, Park S, Kim ER, Kang CH, Kim YT. Lymph node dissection in 
thymic malignancies: implication of the ITMIG lymph node map, TNM stage clas-  
sification,  and  recommendations.  J  Thorac  Oncol  2016;11(1):108–14. 

[30]  Jackson MW, Palma DA, Camidge DR, Jones BL, Robin TP, Sher DJ, et al. The 
impact of postoperative radiotherapy for thymoma and thymic carcinoma. J 
Thoracic Oncol 2017;12(4):734–44. 



87

M. Imbimbo et al. Cancer Treatment Reviews 71 (2018) 76–87
 

 

 
[31] D'Angelillo RM, Trodella L, Ramella S, Cellini N, Balducci M, Mantini G, et al. Novel 

prognostic groups in thymic epithelial tumors: assessment of risk and therapeutic 
strategy selection. Int J Radiat Oncol Biol Phys 2008;71(2):420–7. 

[32] Scorsetti M, Leo F, Trama A, D'Angelillo R, Serpico D, Macerelli M, et al. Thymoma 
and thymic carcinomas. Crit Rev Oncol Hematol 2016;99(March):332–50. 

[33] Hamaji M, Shah RM, Ali SO, Bettenhausen A, Lee HS, Burt BM. A meta-analysis of 
postoperative radiotherapy for thymic carcinoma. Ann Thorac Surg 
2017;103(5):1668–75. 

[34]  Rimner A, Yao X, Huang J, Antonicelli A, Ahmad U, Korst RJ, et al. Postoperative 
radiation therapy is associated with longer overall survival in completely resected 
stage II and III thymoma-an analysis of the international thymic malignancies in- 
terest group retrospective database. J Thorac Oncol 2016;11(10):1785–92. 

[35]  Lim YJ, Kim E, Kim HJ, Wu HG, Yan J, Liu Q, et al. Survival impact of adjuvant 
radiation therapy in Masaoka stage II to IV thymomas: a systematic review and  
meta-analysis. Int J Radiat Oncol Biol Phys 2016;94(5):1129–36. 

[36]  Kondo K, Monden Y. Therapy for thymic epithelial tumors: a clinical study of 1320 
patients from Japan. Ann Thorac Surg 2003;76(3):878–84. discussion 884–5. 

[37]  Huang J, Rizk NP, Travis WD, et al. Comparison of patterns of relapse in thymic 
carcinoma and thymoma. J Thorac Cardiovasc Surg 2009;138(1):26–31. 

[38]  NCCN Clinical Practice Guidelines in Oncology. Thymic malignancies. V.2.2018. 
www.nccn.org [4 Nov 2017, date last accessed]. 

[39]  Girard N, Mornex F, Van Houtte P, Cordier JF, van Schil P. Thymoma: a focus on  
current therapeutic management. J Thorac Oncol 2009;4:119–26. 

[40]  Girard M, Rohit L, Wakelee H, Riely GJ, Loehrer PJ. Chemotherapy definitions and 
policies for thymic malignancies. J Thorac Oncol 2011;6(7 Suppl 3):S1749–55. 

[41]  Girard N. Chemotherapy and targeted agents for thymic malignancies. Expert Rev  
Anticancer Ther 2012;12:685–95. 

[42]  Kondo K. Optimal therapy for thymoma. J Med Invest 2008;55:17–28. 
[43]  Okuma Y, Saito M, Hosomi Y, Sakuyama T, Okamura T. Key components of che- 

motherapy for thymic malignancies: a systematic review and pooled analysis for 
anthracycline-, carboplatin- or cisplatin-based chemotherapy. J Cancer Res Clin 
Oncol 2015;141:323–31. 

[44]  Rajan A, Giaccone G. Chemotherapy for thymic tumors: induction, consolidation,  
palliation. Thorac Surg Clin 2011;21:107–14. 

[45]  Schmitt J, Loehrer Sr. PJ. The role of chemotherapy in advanced thymoma. J  
Thorac Oncol 2010;5:S357–60. 

[46] Lemma GL, Lee JW, Aisner SC, Langer CJ, Tester WJ, Johnson DH, et al. Phase II 
study of carboplatin and paclitaxel in advanced thymoma and thymic carcinoma. J  
Clin Oncol 2011;29:2060–5. 

[47]  Korst RJ, Bezjak A, Blackmon S, Choi N, Fidias P, Liu G, et al. Neoadjuvant che- 
moradiotherapy for locally advanced thymic tumors: a phase II, multi-institutional 
clinical trial. J Thorac Cardiovasc Surg 2014;147:36–44. 

[48]  Wright CD, Choi NC, Wain JC, Mathisen DJ, Lynch TJ, Fidias P. Induction che- 
moradiotherapy followed by resection for locally advanced Masaoka stage III and  
IVA thymic tumors. Ann Thorac Surg 2008;85:385–9. 

[49]  Loehrer Sr PJ, Kim K, Aisner SC, Livingston R, Einhorn LH, Johnson D, et al. 
Cisplatin plus doxorubicin plus cyclophosphamide in metastatic or recurrent thy- 
moma: final results of an intergroup trial. The Eastern Cooperative Oncology Group, 
Southwest Oncology Group, and Southeastern Cancer Study Group. J Clin Oncol 
1994;12(6):1164–8. 

[50]  Hirai F, Yamanaka T, Taguchi K, Daga H, Ono A, Tanaka K, et al. A multicentre 
phase II study of carboplatin and paclitaxel for advanced thymic carcinoma:  
WJOG4207L. Ann Oncol 2015;26:363–8. 

[51]  Giaccone G, Ardizzoni A, Kirkpatrick A, Clerico M, Sahmoud T, van Zandwijk N. 
Cisplatin and etoposide combination chemotherapy for locally advanced or meta- 
static thymoma. A phase II study of the European Organization for Research and 
Treatment of Cancer Lung Cancer Cooperative Group. J Clin Oncol. 
1996;14(3):814–20. 

[52] Tamiya A, Matsumura A, Tsuji T, Morimoto M, Asami K, Okishio K, et al. A pilot 
study of cisplatin and etoposide with and without radiotherapy for advanced ma- 
lignant thymoma. Anticancer Res 2014;34(4):2023–7. 

[53]  Girard N, Merveilleux du Vignaux C. Systemic treatment for thymic malignancies. 
Curr Opin Oncol 2017;29(2):112–7. Review. 

[54]  Ottaviano M, Damiano V, Perrone P, Capuano M, Tortora M, Forino C, et al. 
Platinum rechallenge in advanced thymic epithelial tumors: still an option in the 
age of target therapy? A monocentric experience. J Thoracic Oncol 
2017;12(11S212):2.  https://doi.org/10.1016/j.jtho.2017.09.1096. 

[55]  Lara Jr PN, Bonomi PD, Faber LP. Retreatment of recurrent invasive thymoma with  
platinum, doxorubicin, and cyclophosphamide. Chest 1996;110:1115–7. 

[56]  Palmieri G, Merola G, Federico P, Petillo L, Marino M, Lalle M, et al. Preliminary 
results of phase II study of capecitabine and gemcitabine (CAP-GEM) in patients 
with metastatic pretreated thymic epithelial tumors (TETs). Ann Oncol 
2010;21(6):1168–72. 

[57]  Palmieri G, Buonerba C, Ottaviano M, Federico P, Calabrese F, Von Arx C, et al. 
Capecitabine plus gemcitabine in thymic epithelial tumors final analysis of a Phase  
II trial. Future Oncol 2014 Nov;10(14):2141–7. 

[58]  Palmieri G, Lastoria S, Montella L, Martignetti A, Lombardi G, Salvatore M, et al. 
Role of somatostatin analogue-based therapy in unresponsive malignant thymomas. 
Ann Med 1999;31(Suppl 2):80–5. 

[59]  Palmieri G, Montella L, Martignetti A, Muto P, Di Vizio D, De Chiara A, et al. 
Somatostatin analogs and prednisone in advanced refractory thymic tumors. Cancer  
2002;94(5):1414–20. 

[60] Ottaviano M, Damiano V, Nappi L. Effectiveness of somatostatin analogs plus pre- 
dnisone in aggressive histotype and advanced stage of thymic epithelial tumors. J  
Clin Oncol 2015;33. [suppl; abstr 7582]. 

[61]  Bluthgen MV, Boutros C, Fayard F, Remon J, Planchard D, Besse B. Activity and 
safety of oral etoposide in pretreated patients with metastatic or recurrent thymic 
epithelial tumors (TET): A single-institution experience. Lung Cancer  
2016;99(September):111–6. 

[62] Damiano V, Ottaviano M, Rescigno P, Palumbo G, Palmieri G. Effectiveness of cy- 
totoxic agent etoposide after biological therapy in advanced thymic tumours. J Clin  
Oncol 2016;34. [suppl; abstr e20112]. 

[63]  Petrini I, Meltzer PS, Kim IK, Lucchi M, Park KS, Fontanini G, et al. A specific 
missense mutation in GTF2I occurs at high frequency in thymic epithelial tumors.  
Nat Genet 2014;46:844–9. 

[64] Thomas A, Rajan A, Berman A, Tomita Y, Brzezniak C, Lee MJ, et al. Sunitinib in 
patients with chemotherapy-refractory thymoma and thymic carcinoma: an open-  
label phase 2 trial. Lancet Oncol 2015;16(2):177–86. 

[65] Imbimbo M, Vitali M, Fabbri A, et al. RELEVENT trial: phase II trial of ramucir- 
umab, carboplatin, and paclitaxel in previously untreated thymic carcinoma/B3  
thymoma with area of carcinoma. Clin Lung Cancer 2018;19(5):e811–4. 

[66] Petrini I, Zucali PA, Lee HS, Pineda MA, Meltzer PS, Walter-Rodriguez B, et al. 
Expression and mutational status of c-kit in thymic epithelial tumors. J Thorac 
Oncol 2010;5:1447–53. 

[67] Ströbel P, Hartmann M, Jakob A, Mikesch K, Brink I, Dirnhofer S, et al. Thymic 
carcinoma with overexpression of mutated KIT and the response to imatinib. N Engl 
J Med 2004;350(25):2625–6. 

[68]  Buti S, Donini M, Sergio P, Garagnani L, Schirosi L, Passalacqua R, et al. Impressive 
response with imatinib in a heavily pretreated patient with metastatic c-KIT mu- 
tated thymic carcinoma. J Clin Oncol 2011;29(33):e803–5. 

[69] Hirai F, Edagawa M, Shimamatsu S, Toyozawa R, Toyokawa G, Nosaki K, et al. c-kit 
mutation-positive advanced thymic carcinoma successfully treated as a mediastinal 
gastrointestinal stromal tumor: a case report. Mol Clin Oncol 2016;4:527–9. 

[70] Hagemann IS, Govindan R, Javidan-Nejad C, Pfeifer JD, Cottrell CE. Stabilization of 
disease after targeted therapy in a thymic carcinoma with KIT mutation detected by  
clinical next-generation sequencing. J Thorac Oncol 2014;9(2):e12–6. 

[71] Giaccone G, Thompson J, McGuire C, Manning M, Kallakury B, Chahine JJ, et al. 
Pembrolizumab in patients with recurrent thymic carcinoma: results of a phase II  
study. J Clin Oncol 2017;35(15_suppl). 8573–8573. 

[72] Zucali PA, De Pas T, Palmieri G, Favaretto A, Chella A, Tiseo M, et al. Phase II study 
of everolimus in patients with thymoma and thymic carcinoma previously treated  
with cisplatin-based chemotherapy. J Clin Oncol 2018;36(4):342–9. 

[73] Imbimbo M, Maury JM, Garassino M, Girard N. RARECAREnet Working Group. 
Mesothelioma and thymic tumors: treatment challenges in (outside) a network 
setting. Eur J Surg Oncol 2018(February). pii: S0748-7983(18)30114-8. 


