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Investigating thymic epithelial tumor, the “source” of autoimmunity
and immunodeficiency: a lesson from ITMIGRD
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The International Thymic Malignancy Interest Group
Retrospective database (I'TMIGRD) is a precious source
of data concerning thymic epithelial tumors (TETs), one
of the rarest adult malignancies. Thymic neoplasms are a
strange type of cancer as concerns biological and clinical
behavior and the peculiar association with paraneoplastic
syndromes, either autoimmune diseases or clinical
manifestations of immunodeficiency. The identification of
these immunological disorders is important for physicians
that treat these patients.

Among TETs, thymoma is the most predominant,
characterized by a unique association with autoimmune
diseases, followed by thymic carcinoma, which is less
common but more clinically aggressive.

Normal thymic architecture is essential for the
proper development of T-lymphocytes. In thymic
microenvironment, positive and negative selection
of competent not autoreactive cells realize through
interactions of immature T-cell progenitors with cortical
and medullary thymic epithelial cells (TECs).

This process requires normal thymic architecture,
expression of major histocompatibility complex (MHC)
class II, and normal expression of the autoimmune regulator
(AIRE) gene. On the contrary, thymomas harbor a deranged
tumor microenvironment where an abnormal thymopoiesis
oceurs.

Several abnormalities have been described in thymomas
that may affect normal T-cell development: the tumor
architecture is distorted, neoplastic cells express less
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MHC class II, most thymomas do not express AIRE, and
production of T-regulator cells is decreased.

Thymomas are associated with a variety of autoimmune
disorders often linked to T-cell-mediated autoimmunity (1).
Most common autoimmune diseases associated with TETs
are myasthenia gravis (MG), Hashimoto’s thyroiditis,
Graves’ disease, pure red cell aplasia, aplastic anemia,
autoimmune hemolytic anemia, systemic lupus, lichen
planus pemphigus and other yet (2). Figures 1 and 2 describe
from a clinical and pathological point of view a skin disorder
associated with thymoma. Physicians dealing with TETS
should keep in mind that usual as well as unusual syndromes
are associated with this tumor.

TE'TS are also associated sometimes with immunodeficiency,
which may be latent or clinically evident because of
manifestations such as pneumonitis, encephalitis, which are
difficult to be managed.

Good’s syndrome (GS) is a thymoma-associated
immunodeficiency characterized by hypogammaglobulinemia
and a decrease in B lymphocyte described in 1954 by Dr.
Good (3). Due to its rarity, GS has been purely investigated
and immunological features, as well as pathogenetic
mechanisms underlining this syndrome, are now unclear (4).
In the first studies of a series of 30 thymoma patients
by performing an immunological assessment, including
immunophenotype and analysis of T cell repertoire (T'CR),
a progressive decrease in B, CD4 T and NK lymphocytes,
and accumulation of CD8 CD45 RA™ T lymphocytes was
showed (5-7). GS is a complex syndrome including a marked

Mediastinum 2018;2:62


https://crossmark.crossref.org/dialog/?doi=10.21037/med.2018.10.04

Page 2 of 5

Figure 1 Female patient with a B2/B3, stage IVB thymoma
diagnosis since 2004, who developed in 2018 exfoliative
erythroderma to large psoriasiform plaques Wilson-Brocq type.
The eruptions and plaques improved, after 3 months of oral high

dose prednisone.

loss of CD4" T lymphocytes and NK cells accompanied by
accumulation of polyclonal CD8" T cells showing the typical
phenotype of naive lymphocytes (6). Recently other series
of patients with GS are published that confirm the first data
(8-12).

Very often autoimmune syndromes and immunodeficiency
present together (8,9), thus, making clinical management
even more difficult.

The paper from ITMIGRD derives data from 6,670
patients with recognized paraneoplastic/autoimmune
(PN/AI) syndromes evaluated over more than 60 years (13).

Most patients (97%) were enrolled from 1991 to 2012,
namely about twenty years. A total of 6,297 patients were
included in the analysis, but information on recurrence and
survival information were available respectively for 4,375
and 4,962 patients. This means that 30% and 22% of the
information concerning recurrence and overall survival
respectively are missing.

In the analysis by ITMIGRD, PN/AI syndromes
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Figure 2 Histopathology shows parakeratosis in the stratum
corneum, psoriasiform epidermal hyperplasia and infiltration of
lymphocytes in the dermis (hematoxylin and eosin stain, original

magnification x100).

were associated with younger age, female sex, thymoma
histological type, earlier stage and an increased rate of
total thymectomy and complete resection status. These
associations reflect common findings: (I) MG, which is the
most common PN/AI syndrome associated with TETs, is
more frequent in females; (II) thymomas more frequently
than TETs are associated with paraneoplastic syndromes;
(IIT) manifestation of syndrome helps in an earlier detection
of TET and therefore in a timely intervention which
translates into earlier stages and curative surgery. It is
not surprising that this early diagnosis makes possible a
significant improvement in overall survival in the group
with associated syndromes. MG is highly invaliding and
significantly worse quality of life of affected patients,
especially women as results in a study of 1,315 subjects (14).
In this study, the differences between male and female sex
were even out after thymectomy, confirming that surgery is
beneficial also as concerns quality of life.

The high incidence of thymomas with favorable
histology and the reduced number of thymic carcinomas in
the group with PN/AI syndrome contribute to better OS.

The improved survival in advanced thymoma with PN/
Al syndrome may be related with a better biology or a
selection bias, as the authors suggested. Intuitively, given
the long period of retrospective observation, an analysis by
decade could be useful. In fact, the authors have evaluated
separately the patients treated from 1991 to 2012, as
compared to the previous years, which were predominant
in the series, and found an improved OS when PN/
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Al is present, while no difference was found in patients
without PN/AI over time. The authors suppose that an
improved treatment of thymoma-associated syndrome
conditions the improved survival found in patients with
PN/AL The long period of evaluation implies changes in
classification, treatment and laboratory tests. Nowadays
most specialized centers perform an immunological
profile, which better characterizes each clinical thymoma-
associated syndromes. Moreover, insights into PN/AI have
also changed diagnosis and treatment. For example, the
new panel of MG autoantibodies includes not only the
historical autoantibodies against acetylcholine receptor, but
also antibodies directed against the muscle-specific kinase
(MUSK), lipoprotein-related protein 4 (LRP4), or agrin in
the postsynaptic membrane at the neuromuscular junction
discovered (15). New sensitive assays and tailored treatment
strategies are also available in MG (16).

TETs include tumors that are different in several
respects: thymic carcinomas and thymic neuroendocrine
tumors (INT) are different from thymomas. For example,
TNTs occur more in male than female sex, 5- and
10-year survival rates of thymic carcinoids are 56% and
26%, which are significantly worse than thymoma and
female sex had a significantly prognostic negative value in
surgically treated patients (17). Two analysis from European
Society of Thoracic Surgeons and the ITMIGRD showed
that thymic carcinomas and neuroendocrine thymic tumors
showed instead similar survival rates, while TNTs had
worse outcomes (18,19). MG occurs less frequently in
TNTs (20,21) as compares to thymoma (30% of patients
with thymoma may present MG) (13). In the study by
ITMGRD, 6% of the patients with thymic carcinomas
had a PN/AI syndrome. Probably further analysis should
separate thymomas from thymic carcinomas and TN'Ts,
even if in the study by Padda et al. (13) TN'Is represents
only 2% and thymic carcinomas are 12%.

The OS improvement in the group with PN/AI
syndrome suggests another consideration. Both thymoma
and autoimmune syndromes benefit from steroids. As most
patients with PN/AI syndrome are treated with steroids,
is there a direct role of steroids in tumor dormancy (i.e.,
prevention of micrometastasis growth)? Data from the
ITMIGR database concerning pharmacological and
especially steroid treatment could disclose other aspects of
this matter.

It should be useful to obtain information on the impact
if any of palliative chemotherapy in patients with or without

PN/AI syndromes. Data from I'TMIGRD (8) showed that
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both the groups do not receive chemotherapy probably
because early Masaoka stages were most represented
and total thymectomy was performed in the majority of
patients. For the same reasons probably, an increased
number of patients with PN/AI syndromes does not receive
chemotherapy. Curative chemotherapy is considered an
unfavorable prognostic factor in the multivariate analysis.
The Authors suggest that this may be due to long-term
toxicities. We suppose that other factors may be implicated:
(I) unfavorable histology and advanced Masaoka stages,
which by themselves, have a negative prognostic value, and
are more frequently treated with chemotherapy; (II) low
activity and efficacy of standard chemotherapeutic regimens
in TETs. Differently from chemotherapy, radiotherapy was
an independent favorable prognostic factor for both RFS
and OS, probably because radiotherapy was used in less
advanced stages.

The authors recognize that some limitations influence
the study data, such as the different kind of follow-up
performed in different times and different institutions,
the missing data as concerns cause of death and the short
median follow-up of the group (<4 years). However, the
limitations are intrinsic in the retrospective nature of the
study and the multi-institutional collection of data. Relevant
is the expertise of reference center because it’s only the
experience that allows an early diagnosis and appropriate
therapy. Guidelines should have been drafted for the most
common and rare syndromes associated with TET. The
data presented of ITMIG database are inadequate to explain
the role of the complex scenario of PN/AI associated
with TET tumors. On the other hand, until a preferred
prospective study concerning this rare tumor and PN/AI
will start, this analysis offers an interesting starting point.
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