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Thymic epithelial tumors (TET) are rare with an overall
incidence of 0.15 per 100,000, however, the incidence
appears to be increasing (1) (Figure 1). Like many rare
tumors, there has been a paucity of data from which
to derive best practices, leading to the development of
numerous muticenter large databases. These efforts allow
for pooling of data and better characterization of the
biology, clinical characteristics, and patient outcomes of
thymic tumors.

In recent years, the Japanese Association for Research
on the Thymus (JART), European Society of Thoracic
Surgeons (ESTS), and Chinese Alliance for Research in
Thymoma (ChART) have all developed data sets that have
significantly contributed to our understanding of thymic
tumors. The recent report from the International Thymic
Malignancy Interest Group Retrospective Database
(ITMIG) is the largest such effort to date, including 7,795
cases of TET from 56 institutions from Asia, Europe,
and North America. While the data is retrospective and
does not include pathologic review for verification, it does
outline patient demographics and treatments, along with
pathologic staging, and patient outcomes.

The coexistence of paraneoplastic autoimmune (PN/AI)
syndromes and thymic tumors is well established. Most
large studies agree that about 30-40% of patients with TET
will have a paraneoplastic syndrome (2-6), most commonly
myasthenia gravis (MG). Up to 10-20% of patients with
MG have a thymoma while 30% of patients with thymoma
have or will develop MG suggesting shared epigenetics
between the two diseases. This shared epigenetics may
explain why thymectomy has been shown to benefit patients
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with MG even in the absence of a thymic tumor (7).

Padda ez al. set out to characterize the clinical characteristics
and treatment strategies used in patients with PN/AI
syndromes in the ITMIG retrospective database and clarify
the prognostic role of PN/AI in patients with TET. Using
this pooled data set, the authors were able to include the 6,297
cases from 1951-2012.

Consistent with other retrospective data series, the
ITMIG cohort contained a large proportion of thymoma
(86%). Interestingly, 12% of the cohort had thymic
carcinoma and 2% had neuroendocrine tumors (NETT).
The authors also found other PN syndromes: pure red
cell aplasia and hypogammaglobulinemia. Unsurprisingly,
patients with PN/AI tended to have earlier stage tumors,
with 99% of the patients in the registry undergoing surgical
resection.

Significant differences were seen in nearly all the clinical
characteristics between patients with and without PN/
Al syndromes. PN/AI+ patients tended to be younger (50
vs. 55), female, and European, while patients without PN/
Al were more likely to be male and from Asia. The WHO
histotype B2 occurred more frequently in patients with PN/
Al+, while PN/AI (-) tended to have AB histotype and a
much higher incidence of thymic carcinoma in PN/AT (-)
patients (17% vs. 2%). The authors also noted a higher
incidence of total thymectomy with complete RO resection
in patients with PN/AI (+).

The authors note a significantly lower cumulative
incidence of recurrence in the PN/AI (+) cohort overall
however when correcting for subgroup, thymic carcinoma,
and stage they noted no difference. When the authors
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Figure 1 Incidence of thymoma over time (1).

looked at overall survival (OS) the significant survival
benefit for PN/AI (+) remained even within the thymoma
and thymic carcinoma subgroups. Within the thymic
carcinoma group, the survival benefit appeared to be due to
differences in Stage III-IVB subgroups. When the authors
reviewed survival within 3 times periods, the authors noted
a significant difference in the proportion of PN/AI (+)
within each period and a significant survival benefit in the
most recent time.

On multivariate analysis the authors noted significantly
higher recurrence from older age, histology of thymic
carcinoma and NET'T] stage III-IVB disease, larger tumor
size, and R2 resection. Characteristics associated with
decreased recurrence included: Asia patients and curative
radiation. The authors noted worse OS for patients that
received curative chemotherapy as well as the factors
affecting recurrence. For improved OS the authors noted
curative radiation and B1 histotype. In all the multivariate
analyses PN/AI (+) was not independently associated with
recurrence-free survival (RES) or OS.

The authors concluded that PN/AI (+) was associated
with favorable prognostic factors including younger age,
female sex, lower incidence of thymic carcinoma, earlier
stage disease, complete RO resection, and type B2 pathology.

As noted, there is a significant amount of confounding in
the ITMIG data. This data is retrospective. Furthermore,
data in the ITMIG is dependent on local clinicians, patients,
and pathologic review. While there are recommendations
for surveillance currently, it is hard to assess if all providers
are following these recommendations. In the United States,
this issue is pronounced. Large proportions of society live in
rural areas with minimal access to advanced healthcare and
there are very few regional centers. Thus, the predominance
of care can occur in areas poorly equipped to treat patients
with thymic tumors.
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All of the pooled data sets are limited by the past. As
noted by the authors the incidence of PN/AI within the
data appears to be decreasing over time. While this could
represent a true occurrence, it is more likely that patients
with PN/AI (-) tumors were not diagnosed with TET
during previous generations as imaging and pathologic
criteria lagged behind.

I want to congratulate the authors on the breath and
scope of their study. They have been able to mine a large
amount of data and distinguish important points that bare
further investigation. The I'TMIG retrospective database is
the largest international database collecting data on TET.
Researchers now have access to a large number of data
sets regarding thymic tumors (JART, ChART, ESTS, and
ITMIG). We suspect as these pooled data sets become more
robust and complete, small differences between tumors will
be identified and can lead to better understanding of the
pathophysiology of TETs.

The fact that PN/AI is not predictive of disease-free
survival (DFS) or OS in this large cohort seems to indicate
that it is more of a symptom that allows for earlier diagnosis
and treatment. However, this idea does not seem to hold up
when the other findings are evaluated. PN/AI (+) seems to
occur in females, Europeans, and with WHO B2 pathology.
The current theories linking PN/AI (+) to TET seems to
suggest that PN/AI (+) is a different disease then PN/AI (-).
This difference is crucial to understand and may hold a key
to improved treatments for all TET patients.

I ask the authors if there may be reporting differences
between countries that may cause a skewing of the data?
There is a significant difference between European
TET and Asian TET. This is not just concerning PN/AI
status but also with thymic carcinoma. Like with gastric
cancer, regional differences may have a profound effect on
treatment strategies and outcomes. Again, this points to the
lack of understanding of tumorigenesis and the biological
activities of varying TETs.

We will add a note of caution with regard to comparing
data from the different data sets. As noted by the authors,
there is some data crossover between these differing
collections. As such, it becomes imperative that researchers
do not allow corruption of data by over representation. I
hope that in the coming years the different data sets can be
combined into a large collection with an increasing amount
of tumor biology and pathologic consistency.

Like with other rare tumors, the great advances in TET
must occur in a retrospective fashion. However, like in much
of oncology the ability to store live tumor after resection in
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tissue banks is the only way to improve treatment strategies
and outcomes as new science is discovered.
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