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Alterations of immune cell subsets in relapsed,
thymoma-associated minimal change disease: A case report
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Abstract. The most frequently described glomerulopathy in
patients with thymoma is minimal change disease (MCD).
The present study reports the case of a 63-year-old female
with recurrent thymoma and poorly-controlled paraneo-
plastic MCD, who was enrolled on a phase I/II clinical trial
(no. NCT01100944) and treated with the histone deacetylase
inhibitor, belinostat, in combination with cisplatin, doxoru-
bicin and cyclophosphamide. Treatment resulted in a complete
radiological response, a dramatic reduction in proteinuria and
changes in immune cell subset composition, consisting of a
reduction in the number of T helper (Th)1, Th2, Th17 and
regulatory T cells. Changes in T-cell polarization were also
observed with an increase in the Th1/Th2 ratio. To the best
of our knowledge, the current study is the first to provide a
detailed description of changes in immune cell subset compo-
sition in thymoma-associated MCD. Early administration of
effective antitumor therapy should be considered in these cases,
particularly when proteinuria is poorly controlled despite the
use of steroids and other immunosuppressive therapies.

Introduction

Minimal change disease (MCD) is a well-described glomeru-
lopathy that accounts for 10-15% of primary nephrotic syndrome
cases in adults (1). It is characterized by nephrotic-range
proteinuria, edema, hypoalbuminemia, and hyperlipidemia.
Biopsy findings include an absence of glomerular lesions
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on light microscopy and effacement of foot processes on
electron microscopy. Steroids are used for first-line therapy
of MCD. Immunomodulatory drugs such as cyclosporine,
tacrolimus and mycophenolate mofetil are used for treatment
of relapsed disease or in cases of steroid-resistance or steroid-
dependence (2,3). MCD is also the most common cause of
paraneoplastic glomerulonephritis in patients with thymoma,
and T-cell dysfunction is considered to play an important role in
its pathogenesis (4). However, the impact of antitumor or immu-
nosuppressive therapy on the immune system in patients with
thymoma-associated MCD is poorly understood. The present
study describes changes in immune cell subset composition in
response to tumor-directed therapy in a patient with relapsed,
thymoma-associated MCD, who achieved a complete radio-
logical tumor response and durable reduction in proteinuria.

Case report

A 63-year-old female with Masaoka stage IVA, World Health
Organization type B2 thymoma (5,6) was referred for treat-
ment of recurrent thymoma 3 years after the initial diagnosis.
Initial treatment consisted of surgical resection. The patient
had developed anasarca and acute kidney injury 7 months
before presentation with recurrent thymoma. A renal biopsy
showed no global sclerosis on light microscopy and diffuse
foot process effacement on electron microscopy. These changes
were consistent with MCD. Oral prednisone was administered
at a dose of 80 mg/day, which was decreased to 20 mg/day after
1 month due to steroid-induced myopathy. Despite an initial
reduction in proteinuria, MCD relapse was observed within
4 months (Fig. 1). Cyclosporine was then administered; however,
the patient remained symptomatic with fatigue and dyspnea on
exertion. Upon presentation, medications included prednisone
(5 mg/day) and cyclosporine (100 mg, orally, twice daily).
Physical examination revealed pitting pedal edema up to the
knees. Laboratory tests demonstrated hypoalbuminemia (serum
albumin level, 2.3 g/dl; normal range, 3.5-5.2 g/dl), normal
serum creatinine levels (0.8 mg/dl), proteinuria (urine protein
excretion, 2.7 g in 24 h; normal range, 30-150 mg in 24 h) and
an elevated urine protein-creatinine ratio of 5.9 mg/mg (normal
range, 0.001-0.16 mg/mg). A computed tomography (CT) scan
of the chest revealed a right paracardiac mass and multiple
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Figure 1. Trends in urine protein creatinine ratio (logarithmic 10 scale) following treatment with oral steroids, cyclosporine and tumor-directed therapy.

MCD, minimal change disease; ULN, upper limit of normal.
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Figure 2. Representative axial computed tomography images of recurrent thymoma (A and C) prior to and (B and D) following treatment. Complete disap-
pearance of (A) a right paracardiac mass and (C) a right lung nodule (indicated by arrowheads) was observed after six cycles of systemic antitumor therapy.

pulmonary nodules (Fig. 2). After obtaining written informed
consent, the patient was enrolled in a phase I/II clinical trial
(no. NCT01100944) that was approved by the Institutional
Review Board of the National Cancer Institute (Bethesda,
MD, USA). The patient was treated with 6 cycles of the histone
deacetylase inhibitor, belinostat [250 mg/m?* administered as
four consecutive 12-h continuous intravenous infusions (CIVI),

starting on day 1 of a 21-day cycle], in combination with cisplatin
[50 mg/m? intravenous (i.v.) on day 2], doxorubicin (25 mg/m?i.v.
once daily on days 2 and 3) and cyclophosphamide (500 mg/m?
iv. on day 3) (7). Immune cell subsets, including regulatory
T (Treg) and T helper (Th) cells, were evaluated using multipa-
rameter flow cytometry on whole blood samples collected prior
to treatment (C1Dlpre), on days 2 and 3 of cycle 1 (C1D2 and
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Figure 3. Changes in the population of Thl, Th2, Th17 and regulatory T cells in peripheral blood following systemic antitumor treatment. IFN-y, IL-4 and
IL-17 single-positive cells among CD3*CD4* T-cells were defined as Thl, Th2 and Th17, respectively. CD4*CD25""Foxp3* cells were defined as regulatory
T cells. Blood samples were collected at baseline (C1D1pre) and after 1 cycle of treatment (C2D1pre). Th, T helper; IFN, interferon; IL, interleukin.

CI1D3, respectively) and prior to treatment on day 1 of cycle 2
(C2Dlpre). The population of Thl, Th2, Th17 and Treg cells
decreased on C2Dlpre when compared with the population
on ClDlpre, with fold-changes of 0.55, 0.43, 0.49 and 0.69,
respectively (Fig. 3). A reduction in the Th17/Treg ratio was
also observed, whereas the Th1/Th2 ratio increased (C2Dlpre
fold-change, 0.71 and 1.29, respectively). Proteinuria resolved
following one cycle, and the urine protein-creatinine ratio was
0.15 mg/mg. Cyclosporine and prednisone were discontinued
within 4 months and a complete radiological response was
observed within 6 months (Fig. 2). The reduction in proteinuria
was durable as demonstrated by a urine protein-creatinine
ratio of 0.19 mg/mg 30 months after completion of the treat-
ment (Fig. 1).

Discussion

To the best of our knowledge, the present study is the first
comprehensive analysis of changes in T-cell subsets in response
to tumor-directed treatment in thymoma-associated MCD. An
improvement in proteinuria coincided with a reduction in the
Th17/Treg ratio and an increase in the Th1/Th2 ratio.

A high Th17/Treg ratio has been previously observed in asso-
ciation with increased proteinuria and decreased serum albumin
levels in primary MCD (8). Corticosteroid therapy has been
demonstrated to result in a reduction in proteinuria and normal-
ization of the Th17/Treg ratio due to a decrease in the Th17 cell
population and an increase in the Treg cell population (8). In the

current study, a reduction in the Th17/Treg ratio and a signifi-
cant decline in proteinuria were observed following antitumor
treatment, thus suggesting that a high Th17/Treg state may also
play a role in the development of thymoma-associated MCD.
However, in contrast to primary MCD, a decline in Treg cells
accompanied by a sharper decline in Th17 cells, resulting in a
reduction of the Th17/Treg ratio, was observed. These changes
were also accompanied by a reduction in the tumor size. The
population of Treg cells is frequently increased in the presence
of a tumor and these cells play a critical role in the suppres-
sion of antitumor immune responses (9). In idiopathic nephrotic
syndrome, induction of Treg cells is considered to represent a
potential novel therapeutic strategy (10); however, in the present
study, we hypothesize that a reduction in Treg cells by effective
antitumor therapy plays an important role in the restoration of
antitumor immune responses and results in an indirect improve-
ment in thymoma-associated MCD.

Previous studies using the Buffalo/Mna rat model of
spontaneous thymoma and nephrotic syndrome have demon-
strated that polarization of the immune response toward a
Th2 profile is associated with the development of glomeru-
lonephritis (11,12). To the best of our knowledge, the current
study is the first to demonstrate a shift away from Th2 cells
and an increase in the Th1/Th2 ratio with an associated
reduction in proteinuria in a patient with thymoma-associated
MCD. These observations are suggestive of an improvement
in underlying T-cell dysfunction following administration of
systemic antitumor therapy. Although these results require
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further validation, they may help in understanding the patho-
physiologic mechanisms underlying thymoma-associated
glomerulonephritis, and provide a rationale for rapid initia-
tion of tumor-directed therapy. The benefits of this approach
in controlling thymoma-associated paraneoplastic syndromes
have been described previously (13).

In conclusion, the present study describes a case of
relapsed, thymoma-associated MCD with a durable reduction
in proteinuria following successful treatment of thymoma,
accompanied by changes in immune cell subsets in peripheral
blood. Early administration of antitumor therapy should be
considered in such cases.
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