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Thymoma With Triple Threat: Pure Red Cell Aplasia,
Autoimmune Hemolytic Anemia, and T-Cell Large
Granular Lymphocytic Leukemia

Tara Seibert?, Patrick J. Loehrer®, Andrew R.W. O’Brien® ¢

Abstract

Thymomas are a rare neoplasm of the anterior mediastinum and
often associated with paraneoplastic syndromes. Though myasthe-
nia gravis is the most common and well-known, the list of reported
paraneoplastic syndromes occurring with thymoma is extensive and
ever-growing. Paraneoplastic syndromes can involve nearly every
organ system, including hematologic abnormalities affecting any or
all cell lines. This can present challenges to the clinician in terms of
diagnosis, prognostic impact, and management. We present the case
of a previously healthy 41-year-old female who was diagnosed with
thymoma and three rare hematologic paraneoplastic syndromes: pure
red cell aplasia (PRCA), autoimmune hemolytic anemia (AIHA), and
T-cell large granular lymphocytic leukemia (T-LGLL). To the best
of our knowledge, there have been only four other reported cases of
PRCA and AIHA in a single patient with thymoma, all of which were
treated with thymectomy. Upfront surgical resection was not possible
in the present case and thus the patient was alternatively treated with
corticosteroids and octreotide, which proved successful in resolving
the anemia. The authors present this case to share these findings of
an alternative treatment strategy for thymoma-associated PRCA and
AIHA and to highlight the importance of careful monitoring with rou-
tine blood work for these complex patients.
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Introduction

The thymus is responsible for the maturation and selection of
functional, non-autoreactive T cells through mechanisms of

Manuscript submitted September 26, 2022, accepted December 16, 2022
Published online December 30, 2022

4Indiana University School of Medicine, Indianapolis, IN 46202, USA
®Division of Hematology/Oncology, Department of Medicine, Indiana Univer-
sity School of Medicine, Indianapolis, IN 46202, USA

¢Corresponding Author: Andrew R.W. O’Brien, Division of Hematology/
Oncology, Department of Medicine, Indiana University School of Medicine,
Indianapolis, IN 46202, USA. Email: obrienar@iu.edu

doi: https://doi.org/10.14740/jh1061

positive and negative selection. Tight regulation of these pro-
cesses is necessary to produce T cells capable of recognizing
and reacting to foreign antigens while remaining non-reactive
against self-antigens. Insults to thymic tissue architecture and
consequent disruption of positive and negative selection pro-
cesses is a proposed theory for the autoimmune parancoplastic
syndromes associated with thymoma [1]. An invading thymic
neoplasm leading to lapse of regulation may enable autoreac-
tive T cells to evade apoptosis, escape to the periphery, and
precipitate autoimmune reactions. These autoimmune reac-
tions often manifest as hematologic abnormalities, including
bone marrow aplasia, hemolysis, and lymphoproliferative dis-
orders.

Case Report

A 41-year-old white female with a history of psoriasis and
asthma presented in February 2016 with complaints of dysp-
nea. Imaging revealed a 5.4-cm anterior mediastinal mass and
a pleural-based soft tissue neoplasm with extensive spread
throughout the right hemithorax, possible mediastinal inva-
sion, and a large right pleural effusion (Fig. 1). CT-guided per-
cutaneous biopsy with flow cytometry of the right pleural mass
demonstrated numerous small TdT* lymphocytes with inter-
mixed cytokeratin-positive cells, consistent with the World
Health Organization (WHO) B2 thymoma, stage IVA. Surgi-
cal excision was not recommended due to extent of disease and
precarious location near the superior vena cava (SVC). The
patient underwent six cycles of PAC (cisplatin, doxorubicin,
and cyclophosphamide) from March to July 2016 with stable
disease and persistence of pleural masses. Anticipated drops in
trilineage cell counts occurred during the timeframe of active
chemotherapy but normalized following completion of treat-
ment (Fig. 2, time point A).

In November 2016, the patient reported headaches, fa-
tigue, and dizziness. Bloodwork revealed a normocytic ane-
mia with a reticulocyte count < 0.1%, indicative of an eryth-
roid underproduction etiology, but preserved myelopoiesis
and thrombopoiesis with normal white blood cell (WBC)
and platelet counts. Evidence of hemolysis was also present,
represented by haptoglobin < 6.0 mg/dL, positive direct anti-
globulin test (DAT), and a positive warm autoantibody. Key
laboratory findings are listed in Table 1. Bone marrow biopsy
was suboptimal but appeared hypocellular with an overall cel-
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Figure 1. Extensive spread of right pleural-based soft tissue neoplasm.
Very large right pleural effusion with secondary leftward mediastinal
and tracheal shift. Partial collapse of right lung with air bronchograms.

lularity of approximately 20% (range 10-30%). Concurrent
diagnoses of pure red cell aplasia (PRCA) and warm autoim-
mune hemolytic anemia (AIHA) were made (Fig. 2, time point
B). Methylprednisolone 48 mg per os (PO) and octreotide 40
mg intramuscular (IM) monthly were initiated. The patient
achieved transfusion independence with median hemoglobin
>10.0 g/dL after 1 - 2 months of treatment.

Four months later, the patient developed neutropenic fever
(absolute neutrophil count (ANC) 0 x 103/uL), painful lym-
phadenopathy, and oropharyngeal candidiasis (Fig. 2, time
point C). Parvovirus B19 and infectious cultures were nega-
tive. Bone marrow was hypocellular (cellularity 10-20%) with
absent granulopoiesis and markedly decreased erythropoiesis
(Fig. 3). Cytogenetics demonstrated no clonal abnormalities.
These results were interpreted as continued red cell aplasia
with new agranulocytosis. Treatment was initiated with granu-
locyte colony-stimulating factor (G-CSF), tacrolimus, and
equine anti-thymocyte globulin (ATG). The patient responded
well; however, leukocytosis subsequently developed consist-
ent with G-CSF effect with increased neutrophils, lympho-
cytes, and eosinophils. Granulocytes normalized within a few
weeks; however, lymphocytosis persisted. In addition, platelet
counts steadily decreased over the next several months (Fig.
2, time point D). At the end of 2017, median hemoglobin was
11.6 g/dL (range 8.7 - 13.8 g/dL), median WBC count was
12.4 x 103/uL (range 8.0 - 50.7 x 103/uL), and median platelet
count was 66 x 103/uL (range 21 - 238 x 103/uL).

In February 2018, 11 months post-ATG therapy, labs con-
tinued to show lymphocytosis with a further decline in platelet
counts (Fig. 2, time point E). WBC count was 10.1 x 103/uL
with 67.1% lymphocytes and an absolute lymphocyte count of
6.77 x 103/uL (reference range 1.1 - 2.7 x 103/uL). Intrave-
nous immunoglobulin (IVIG) was trialed, but significant side
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effects necessitated cessation of therapy. There was no appre-
ciable improvement in thrombocytopenia and new neutrope-
nia was noted. Peripheral blood flow cytometry revealed an
abnormal T-cell population with bright CD3, CD8, CD2, and
CD7 with coexpression of CD57 and lack of CDS, CD56, and
CD25 suggestive of T-cell large granular lymphocytic leuke-
mia (T-LGLL) (Fig. 2, time point F). This was not detected
on previous bone marrow biopsies. Polymerase chain reaction
(PCR) confirmed presence of a clonal T-cell population with
T-cell receptor gamma (TCR-y) gene rearrangement. Bone
marrow biopsy was again suboptimal but hypercellular (cellu-
larity 70%) and consistent with T-LGLL (Fig. 4). Fluorescence
in situ hybridization (FISH) for acute myelogenous leukemia
(AML) and myelodysplastic syndrome (MDS) panels and cy-
togenetic analyses were normal. Testing for STAT3 and STATS
gene mutations was negative. Next generation sequencing
identified two genomic alterations: 4SXLI rearrangement at
exon 3 and PIK3RI at position N564D. This occurred while
the patient was on maintenance therapy with tacrolimus and
methylprednisolone.

Around five months later, methotrexate and eltrombopag
were added to the therapeutic regimen with subsequent im-
provement in all cell lines (Fig. 2, time point G). Percentage
of lymphocytes significantly decreased but remained mildly
elevated. Platelet counts normalized after six months of el-
trombopag, and tacrolimus was tapered off in October 2018.
Methotrexate and methylprednisolone were continued.

Unfortunately, imaging in February 2019 demonstrated
disease progression. The patient experienced one recurrence of
neutropenia (ANC 0.07 x 103/uL) and gradual return of throm-
bocytopenia was noted (Fig. 2, time point H). Four months lat-
er, an extensive surgical resection of thymoma was performed.
Final pathology revealed thymoma WHO B2, pT1bNOMI,
modified Masoako Koga stage IVA with pleural involvement.
The patient recovered and subsequently underwent six weeks
of proton therapy.

In June 2021, surveillance imaging demonstrated recur-
rent disease with enlarging right periaortic adenopathy and
a right pleural-based mass. Biopsy of the mass revealed thy-
moma WHO B2. At most recent follow-up, hemoglobin and
WBC counts remain stable and within normal limits. WBC
differential revealed 30.1% lymphocytes, indicating stable-
to-improved T-LGLL. Platelet counts remain mildly low with
median 111 x 103/uL (range 94 - 121 x 103/uL), though sig-
nificantly improved compared to prior (nadir platelet count 9
x 103/uL). The overall trend of blood counts across treatment
course is shown in Figure 2. The patient continues on metho-
trexate alone after a prolonged steroid taper.

Discussion

The association of hematologic abnormalities with thymoma is
well described in the literature; however, the pathogenesis, in-
terrelationship between concurrent and successive hematologic
abnormalities, and the optimal treatment regimens of such as-
sociations are not yet fully elucidated. The most common par-
ancoplastic hematologic abnormality seen with thymoma is
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Figure 2. Hemoglobin, white blood cell (WBC), and platelet count trends throughout the clinical course. ATG: anti-thymocyte
globulin; G-CSF: granulocyte colony-stimulating factor; IVIG: intravenous immunoglobulin; PAC: cisplatin, doxorubicin, and cy-

clophosphamide.
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Table 1. Key Laboratory Findings at Presentation of PRCA and AIHA

Labs Result Reference range
WBC count (x 103/uL) 6.7 3.6-10.6
RBC count (x 10%/uL) 1.89 3.71-5.17
Hemoglobin (g/dL) 6.1 12.0-15.0
Hematocrit (%) 16.7 35.0-49.0
MCV (fL) 88.3 81.0-99.0
Platelet count (x 103/uL) 153 150 - 450
Reticulocyte count (%) <0.1 0.5-25
Absolute reticulocyte count (cells/puL) 1.5 21.0-115.0
Reticulocyte index 0.02 > 2.0 adequate response
Haptoglobin (mg/dL) <6.0 30.0 - 200.0
Total bilirubin (mg/dL) 0.7 03-12
Erythropoietin (mIU/mL) 730.9 2.6-18.5
Direct antiglobulin test IgG Positive
Direct antiglobulin test C3 Positive
Autoantibody Warm
Ig Ser QN (mg/dL)
IgG 813 700 - 1,500
IgM 66 60 - 300
IgA 86 60 - 400
Tetanus toxoid IgG (IU/mL) 2.02 Immune if > 0.01 TU/mL
Diphtheria toxoid IgG (IU/mL) 0.02 Immune if > 0.01 IU/mL

AIHA: autoimmune hemolytic anemia; PRCA: pure red cell aplasia; WBC: white blood cell; RBC: red blood cell; MCV: mean corpuscular volume; Ig
Ser QN: quantitative serum immunoglobulins; Ig: immunoglobulin.

Figure 3. Bone marrow biopsy from March 2017. Description of bone marrow biopsy: Markedly hypocellular with cellularity 10-
20%. Near absence of granulopoiesis with occasional blastic cells present but not increased. Erythropoiesis is decreased with
very rare erythroids and some dysplasia. Increased small mature lymphocytes were noted. Findings were overall suggestive of
a bone marrow failure syndrome. Description of bone marrow aspirate: Granulopoiesis essentially absent with a few scattered
blasts seen. Erythroids are very rare, and some are dysplastic. Megakaryocytes are adequate to mildly increased with normal
morphology. Lymphocytes are increased.
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Figure 4. Bone marrow biopsy from June 2018. Description of bone marrow biopsy: Hypercellular with cellularity 70%. My-
elopoiesis is increased with full maturation. Erythropoiesis is mildly increased with erythroid islands. Megakaryopoiesis is mildly
increased with clustering and range of maturation. Interstitial lymphocytosis and scattered small lymphohistiocytic aggregates
identified. Description of bone marrow aspirate smear: Lymphocytosis is present. Frequent small lymphoid cells have round
to oval nuclei, compact chromatin and scant to moderately abundant cytoplasm with azurophilic granules. Granulopoiesis and

erythropoiesis are normal.

PRCA [2]. Additional paraneoplastic hematologic abnormali-
ties observed include AIHA, hypogammaglobulinemia (Good
syndrome), pure white cell aplasia, immune thrombocytopenia,
aplastic anemia, lymphoproliferative disorders, and others [3, 4].

PRCA occurs in an estimated 2-5% of patients with thy-
moma and is characterized by the absence of erythropoiesis
in the bone marrow with reticulocytopenia (commonly < 1%)
[5, 6]. Treatment approaches for thymoma-associated PRCA,
used alone or in combination, include thymectomy, corticoster-
oids, cyclosporine, cyclophosphamide, octreotide, IVIG, ATG,
plasma exchange, splenectomy, and others [5, 7]. In a recently
published systematic review of the literature, rates of complete
remission (CR), defined as normalization of hemoglobin lev-
els, were reported for various therapies: cyclosporine alone
(CR 74%, n = 23), thymectomy with adjuvant immunosuppres-
sive therapy (IST) (CR 56%, n = 12), corticosteroids alone (CR
41%, n = 25), and thymectomy alone (CR 29%, n = 23) [8].
Though these findings suggest a superior efficacy of IST alone
or in combination with thymectomy, the reported results must
be tempered with the risk of morbidity and mortality second-
ary to IST. The review found that of 58 reported deaths, < 15%
were attributed to thymoma progression while > 60% were due
to complications of PRCA treatments, most notably infection
in the setting of IST [8]. Additionally, IST and thymectomy are
not appropriate/available to all patients, thus highlighting the
need for further treatment options. Although limited to case re-
ports, octreotide alone or in combination with corticosteroids
has demonstrated promise for thymoma with PRCA [9-11]. The
mechanism of action is complex and incompletely understood
but based on the immunomodulatory and anti-tumor effects of
somatostatin analogues [9, 12-15]. Normal, healthy thymic tis-
sue expresses high-affinity somatostatin receptors and certain
thymic neoplasms have demonstrated high levels of uptake of
indium-labeled octreotide (111In-DTPA-D-Phel-octreotide)
[16-18]. Corticosteroids are often added based off a proposed
synergistic effect and their ability to induce tumor regression
[9, 13]. Palmieri et al utilized this approach for a patient with
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thymoma and PRCA and reported complete resolution of PRCA
with shrinkage of the thymic neoplasm [9]. Since this publica-
tion in 1997, two additional case reports have trialed octreotide
+/- corticosteroids for treatment of thymoma-associated PRCA
with mixed results (Table 2) [9-11].

Another paraneoplastic hematologic abnormality seen
with thymoma is AIHA, albeit significantly less common than
thymoma-associated PRCA [19]. ATHA is a hemolytic anemia
characterized by autoantibodies targeting self-antigens ex-
pressed on red blood cells [20]. The etiology of AIHA can be
classified as primary (idiopathic) or secondary to underlying
medical conditions, medications, etc. In addition, AIHA can be
further classified based on characteristics of the autoantibodies
including warm, cold agglutinin disease, or mixed-type. Deter-
mining the AIHA subtype is imperative as such classifications
guide therapeutic approach [21]. Thymoma-associated AIHA
is therefore classified as secondary AIHA. In the present case,
warm autoantibodies were also identified and thus the compre-
hensive diagnostic designation was secondary, warm AIHA.
Other cases of AIHA secondary to thymoma can be found in
the literature with reported resolution of AIHA after treatment
with corticosteroids, thymectomy, or both [22-25].

Thymoma with concurrent (defined as diagnoses < 1
month apart) PRCA and AIHA is exceedingly rare. Four such
cases have been described in the literature with key findings
presented in Table 3 [26]. Response rate to thymectomy in
all four cases was 100% [26]. In contrast to the above cases,
upfront surgical excision of thymoma was not possible in the
current case. Alternatively, the patient was medically managed
with methylprednisolone and octreotide. This therapeutic regi-
men was selected based off the aforementioned success of such
therapy in treating a patient with thymoma-associated PRCA,
though octreotide scintigraphy was not performed in the cur-
rent case [9]. The patient responded very well with attainment
of transfusion-independence and improvement in hemoglobin
from 6.1 g/dL to 11.3 g/dL within three months of treatment.
To the best of our knowledge, this is the first reported case
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Table 2. Cases of Thymoma-Associated PRCA Treated With Octreotide +/- Corticosteroids

References Zaucha et al, 2007 [10] Larroche et al, 2000 [11] Palmieri et al, 1997 [9]
Age 35 75 56

Sex Female Male Female

Time between diagnoses 4 - 6 months Concurrent 2 - 3 months
Hemoglobin at presentation (g/dL) 8.2 2.8 5.8

Reticulocyte count at presentation (%) Information not available 0 Information not available

Transfusion dependence; frequency
WHO histology

Masaoka Koga staging
Thymectomy

Response to thymectomy

Chemotherapy

Other treatments

Outcomes

Yes, frequency: 2 - 3 weeks
B1/B2

IVB

No

Thymectomy not performed

Doxorubicin, cisplatin,
cyclophosphamide,

vincristine (6 cycles)

Cisplatin and etoposide (3 cycles)
Ifosfamide (6 cycles)

Recombinant human
erythropoietin, duration: 4 months

Octreotide 20 mg IM q28d,
duration: 3 months?

No response to any round
of chemotherapy

No response to erythropoietin

After 3 months of octreotide,
hemoglobin normalized, and
bone marrow biopsy showed
erythroid reconstitution.

Patient remains in complete
remission 1 year later.

Yes, frequency: 1 week
B1/B2

1

Yes

Remained transfusion-
dependent

None

Prednisone PO 1 mg/kg/
day, duration: 1 month

Octreotide 0.5 mg,
subcutaneous TID +
prednisone PO 0.7 mg/
kg/day, duration: 1 month

IVIG 0.4 g/kg/day,
duration: 5 days

No response to single
agent prednisone.
Reticulocyte count 0%.

No response to
prednisone with
octreotide. Reticulocyte
count 0% and patient
remained transfusion-
dependent.

3 weeks after treatment
with IVIG, hemoglobin
increased from 7.0 to
10.8 g/dL. Reticulocyte
count 2.0% and patient
no longer required
transfusions.

Patient remains in
complete remission
> 21 months later.

Yes, frequency not specified
B1/B2

111B

No

Thymectomy not performed

Cisplatin, prednisone,
cyclophosphamide (6 cycles)

Prednisone PO 1 mg/kg/
day, duration: 1 month

Octreotide 0.5 mg subcutaneous
TID + prednisone PO 0.6 mg/
kg/day, duration: not specified

No response to any round
of chemotherapy.

With single agent prednisone,
hemoglobin increased from 5.8
to 7.8 g/dL but patient remained
transfusion-dependent.

After 1 month of octreotide
with prednisone, hemoglobin
increased, and patient no longer
required transfusions. After 15
months, patient was in complete
remission with no evidence

of thymoma on imaging.

Patient remains in complete
remission > 3 years later. Continues
to receive octreotide (0.5 mg BID)
and prednisone (0.2 mg/kg/day).

PO: per os; PRCA: pure red cell aplasia; IVIG: intravenous immunoglobulin; BID: twice a day; TID: three times a day; WHO: World Health Organization.
aCorticosteroids combined with octreotide were contraindicated due to high risk of gastrointestinal bleeding.
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Table 3. Cases of Thymoma With PRCA and AIHA

References Current case Wang et al, 2020 ‘Wang et al, 2020 Wang et al, 2020 Wang et al, 2020
[26], case 1 [26], case 2 [26], case 3 [26], case 4
Timing Concurrent Concurrent Concurrent Concurrent Concurrent
Age at diagnosis of 41 65 38 45 53
thymoma (years)
Sex Female Female Male Male Female
Hemoglobin pre- 6.1 3.9 7.3 6.5 8.5
thymectomy (g/dL)
Reticulocyte count <0.1 0.2 0.4 0.3 0.4
pre-thymectomy (%)
RBC count pre- 1.89 1.07 2.34 Information not Information
thymectomy (x 10%/uL) available not available
Total bilirubin; indirect 0.4; information 1.6; 1.2 1.5; 1.0 1.5;1.0 0.8;0.5
bilirubin (mg/dL) not available
Erythropoietin (mIU/mL) 731 >1797 630 Information not Information
available not available
Lactate dehydrogenase Information 293 290 Information not Information
(U/L) not available available not available
IgG direct antiglobulin test + + + +
C3 direct antiglobulin test ~ + + + +
WHO histology B2 B2 + B3 AB AB B2
Masoaka Koga staging IVA 111 I ITA I
Thymectomy Yes (delayed) Yes Yes Yes Yes
Treatments Corticosteroids, Corticosteroids (without Thymectomy only =~ Thymectomy only? Thymectomy only?
octreotide improvement) followed
by thymectomy
Outcomes Normalization =~ Normalization of Normalization Normalization Normalization
of hemoglobin  hemoglobin post- of hemoglobin of hemoglobin of hemoglobin
thymectomy post-thymectomy post-thymectomy post-thymectomy

RBC: red blood cell; WBC: white blood cell; PRCA: pure red cell aplasia; AIHA: autoimmune hemolytic anemia. WHO: World Health Organization.
aResearchers did not specify whether corticosteroids or any other treatments were given.

of thymoma with concurrent PRCA and AIHA successfully
treated with corticosteroids and octreotide.

In addition to concurrent paraneoplastic anemias, the
patient also developed neutropenia and thrombocytopenia.
Hypothesized etiologies for the neutropenia and thrombocy-
topenia included an occult presentation of T-LGLL causing cy-
topenias versus thymoma-associated neutropenia and throm-
bocytopenia, though the latter is extremely rare [4, 27, 28]. In
contrast, the relationship between T-LGLL and immune-me-
diated cytopenias is well described in the literature [29]. For
the current patient, it is possible that underlying T-LGLL was
present from the initial presentation of hematologic abnormali-
ties and could be speculated as the etiology for the neutropenia
and thrombocytopenia. This assessment is complicated by sev-
eral suboptimal bone marrow specimens making exclusion of
a prior T-LGLL clone difficult.

T-LGLL is yet another hematologic abnormality observed
in patients with thymoma [30, 31]. T-LGLL is characterized
by a clonal proliferation of a distinct subtype of lymphocytes:
large granular lymphocytes (LGLs). There are two subtypes
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of LGLL: T-cell (T-LGLL), which is the most common with
immunophenotype CD3*, CD57*, CD56°, and natural killer
cell (NK-LGLL) with immunophenotype CD3-, CD56" [32,
33]. The etiology of LGL clonal proliferation remains un-
known; hypotheses include chronic antigen activation, JAK/
STAT mutations inducing overexpression of anti-apoptotic
pathways, cytokine stimulation secondary to immune dys-
function, and others [31, 34, 35]. The concurrence of T-LGLL
and thymoma is considered rare, reported as occurring in <
5% of patients with T-LGLL [30]. In contrast, patients with
T-LGLL frequently develop cytopenias. Neutropenia, anemia,
and thrombocytopenia occur in up to 80%, 48%, and 20% of
patients with T-LGLL, respectively [29]. More specifically, an
association between T-LGLL and PRCA has been described.
In one report by Gurnari et al, 7.4% (n = 19) of patients with
T-LGLL also had PRCA [36]. Notably, in another study by Go
et al that included 15 patients with T-LGLL and PRCA, all of
whom received concurrent diagnoses. There were no reported
cases of patients who initially presented with PRCA, achieved
remission, then were subsequently diagnosed with T-LGLL
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Table 4. Overview of Diagnoses, Treatments, and Outcomes

Diagnosis Treatment

Outcome

Thymoma

Pure red cell aplasia
Autoimmune hemolytic anemia

Neutropenia, presumed
autoimmune in origin

Cisplatin, doxorubicin, cyclophosphamide

Octreotide and methylprednisolone
Octreotide and methylprednisolone

Anti-thymocyte globulin, tacrolimus,
methylprednisolone, granulocyte colony

Stable disease for approximately 35
months, progression required thymectomy

Partial remission
Remission

Partial remission

stimulating factor, Intravenous immunoglobulin

T-cell large granular lymphocytic leukemia ~ Methotrexate

Remission

[37]. This discrepancy between the present case and the 15
cases in this study could be supportive of separate and distinct
pathologies in the current case and argue against the theory
that an occult T-LGLL was present from the initial hemato-
logic abnormalities. Furthermore, cases of T-LGLL, PRCA,
and thymoma have also been reported [37]. Previous studies
have identified a STAT3 mutation in many of these patients
and hypothesized that this mutation may serve as the common
link between diagnoses [36]. However, in the current case and
others, STAT3 mutational testing was negative, indicating a
need for further exploration into alternative theories of patho-
physiology [36]. Regardless of concurrent diagnoses, first-line
treatment of T-LGLL generally consists of methotrexate alone
or in combination with corticosteroids. Other options include
cyclophosphamide and cyclosporine, with the latter generally
reserved for cases refractory to methotrexate and cyclophos-
phamide [32, 33].

In summary, numerous paraneoplastic syndromes are as-
sociated with thymoma and though the pathogenesis is incom-
pletely understood, thymic tissue disruption causing a lapse
in regulation of autoreactive T cells has been proposed as a
theory [1]. A normally functioning thymus will challenge im-
mature T cells with processes of positive and negative selec-
tion, with the ultimate survival of T cells that are able to recog-
nize foreign antigens without demonstrating strong reactivity
toward self-antigens. Thus, an invading neoplasm, such as thy-
moma, can exert a detrimental impact on the maturation and
proper functioning of T cells [1]. Regardless of exact mecha-
nism, it is hypothesized that autoreactive T cells are then able
to escape into peripheral circulation, where consequent reac-
tion and destruction of self-antigens ensues. For hematologic
paraneoplastic syndromes specifically, dysregulated T cells
may be targeting stem cells, other early precursor cells in the
bone marrow, and/or mature cells circulating in the periphery
[1, 38]. An overview of paraneoplastic syndromes seen in this
patient are summarized in Table 4.

Learning points

This case report details an unusual presentation of an advanced
stage thymoma occurring in combination with several rare he-
matologic abnormalities in a single patient. To the best of our
knowledge, this is the first report of a single patient diagnosed
with thymoma, PRCA, ATHA, and T-LGLL.
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In addition to the diagnostic rarity, this case is also novel
in regards to therapeutic approach. We describe the first case
of thymoma-associated PRCA and AIHA successfully treated
with corticosteroids and octreotide. This alternative treatment
option may be useful for clinicians caring for similar patients
with unresectable thymomas or perhaps in the setting of para-
neoplastic anemia persistent or refractory to thymectomy.
More research is needed to determine the efficacy of this treat-
ment option.

The development of neutropenia and subsequent T-LGLL
while on therapy with octreotide and corticosteroids highlights
the complex immune environment in those with thymomas and
the need to better understand the underlying drivers of various
paraneoplastic processes. Hemoglobin was continuing to im-
prove at the time of development of neutropenia suggesting
the underlying pathophysiologies of these entities are distinct.

Additional areas for future research include discerning the
interrelationship, if any, between multiple paraneoplastic syn-
dromes in patients with thymomas and to determine the best
therapeutic course of action for these complex patients. Care-
ful monitoring with surveillance imaging and routine blood
work is warranted in patients with thymomas with a high index
of suspicion for new disorders even years into the treatment
course.
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