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A B S T R A C T   

Acquired immunodeficiency in thymoma (Good’s syndrome) without hypogammaglobulinemia is a rare condi-
tion. Here we describe the case of a 29-year-old Japanese woman with thymoma-associated T cell immunode-
ficiency after radiation therapy. She was admitted to the hospital with refractory pneumonia, which resulted 
from as T cell immunodeficiency, as revealed through low peripheral lymphocytes and oral candidiasis triggered 
through radiotherapy and required long-term antimicrobial therapy. Although radiotherapy is commonly 
administered for thymoma, our findings suggest that physicians should consider carrying out lymphocyte counts 
during thymoma treatment.   

1. Introduction 

Thymoma, originating from epithelial cells, is a rare thymus tumor 
and is typically treated through surgical resection, and metastatic tu-
mors and lesions may be treated through chemotherapy or radiation 
therapy. The tumor is often associated with various autoimmune dis-
eases including myasthenia gravis, pure red cell aplasia, and acquired 
immunodeficiency, which are affected by tumor progression and treat-
ment. Good’s syndrome is a typical thymoma-associated humoral and 
cellular immunodeficiency with hypogammaglobulinemia and confers 
opportunistic infections. In this case report, we report a case of intrac-
table pneumonia with T-cell immunodeficiency resulting from radio-
therapy for thymoma. 

2. Case presentation 

A 29-year-old woman presented with fever and productive cough at 
our hospital. She had undergone thymectomy for thymoma 9 years ago 
and had comorbid myasthenia gravis, pure red cell aplasia, and auto-
immune hepatitis. She was prescribed immunosuppressants including 
cyclosporine (200 mg/d) and prednisolone (5 mg/d). Radiotherapy was 
initiated for a recurrent thymoma lesion 2 weeks before her admission 

delivered to a total dose of 54 Gy in 27 fractions (Fig. 1). Her bone 
marrow was an area spared from radiation therapy. 

Pneumococcal pneumonia episode in the previous months were 
remarkable in her medical history. Her chest examination revealed 
bilateral coarse crackles and rhonchi. Laboratory examination revealed 
leukocytosis with a left shift and elevated C-reactive protein. Hypo-
gammaglobulinemia, fungal antigens, and Mycobacterium tuberculosis 
infection were unremarkable on the interferon-gamma release assay and 
anti-HIV antibodies. Chest computed tomography (CT) revealed in-
filtrations and a granular shadow in the bilateral lobes (Fig. 2A). She was 
diagnosed with broncho-pneumonia and hospitalized. 

After admission, a 14-d course of piperacillin-tazobactam was initi-
ated for broncho-pneumonia, and her symptoms and laboratory findings 
improved. However, after switching from piperacillin-tazobactam to an 
oral antimicrobial (levofloxacin), pneumonia reexercabted (Fig. 2B). 

Therefore, piperacillin-tazobactam treatment was resumed and 
pneumonia was under control again; however, drug fever and gran-
ulocytopenia caused by piperacillin-tazobactam was observed and 
hence cefepime was administered as an alternative. However, severe 
drug eruptions were observed 4 d after switching to cefepime, and drug 
eruption exacerbated even after a switch to meropenem. Therefore, 
antimicrobial treatment was discontinued. Antimicrobial therapy with 
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cefepime, piperacillin-tazobactam, and meropenem were administered 
for 21 d. Drug eruption improved with no treatment after discontinua-
tion of antimicrobial therapy. Immunodeficiency was suspected as the 

cause of recurrent lower respiratory tract infections because peripheral 
CD4-positive cells were reduced to 284 μ/L, and lymphocytopenia 
(<1,000/μL) occurred after radiation therapy for recurrent thymoma. 

Fig. 1. Dose distribution map of the radiation against the relapsed thymoma. 
She received Volumetric Modulated Arc Therapy for a recurrent thymoma lesion with left pleural dissemination, avoiding her bone marrow; isodose line of radiation 
treatment. The green line represents 50 Gy, the light blue line represents 30 Gy, and the white line represents 10 Gy. (For interpretation of the references to colour in 
this figure legend, the reader is referred to the Web version of this article.) 

Fig. 2A. Chest computed tomographic images upon hospitalization. 
Chest computed tomography revealed centrilobular granular and infiltrative shadows and thickening of the bronchial wall in bilateral lung fields. 

Fig. 2B. Chest computed tomographic images upon pneumonia exacerbation. 
The centrilobular granular and infiltrative shadows were re-exacerbated and extensive infiltrative shadows were observed around the bronchi in the right upper lobe. 
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Hypogammaglobulinemia was not observed; nonetheless, immuno-
globulin was administered at 5,000 mg once daily for three consecutive 
days for severe infection. Furthermore, cyclosporine was gradually 
tapered to 100 mg/d after admission to control pneumonia. After 
discontinuation of antimicrobial therapy, fever recurred and the oxygen 
demand increased, and CT revealed new consolidation in her lower lobe 
of the left lung (Fig. 2C). 

For the third treatment cycle for pneumonia, a combination of van-
comycin and doripenem, plus immunoglobulin, was initiated, because 
methicillin-resistant Staphylococcus aureus (MRSA) and Pseudomonas 
fluorescens were detected in sputum cultures after hospitalization. 
Despite intensive treatment, no improvement in the oxygen demand and 
fever was observed. Since the patient had pneumonia refractory to 
broad-spectrum antimicrobial agents, pneumonia caused by agents 
other than bacterial was suspected as the cause of the respiratory failure 
and pneumonia findings on chest CT. Simultaneously, candidiasis was 
noted in the oral cavity (Fig. 3), and the decline in CD4-positive cells 
suggested T-cell immunodeficiency. 

Furthermore, based on elevated serum β-D glucan levels and a pos-
itive PCR test for Pneumocystis jirovecii in sputum samples, P. jirovecii 
pneumonia was diagnosed as a cause of respiratory failure. Along with 
antimicrobial treatment, sulfamethoxazole (3,600 mg/d) and 

trimethoprim (720 mg/d) were initiated, and prednisolone was 
administered at 80 mg/d. Respiratory failure improved rapidly, and the 
infiltrative shadow on chest X-ray was obliterated. Prednisolone was 
tapered to a maintenance dose over 2 weeks, and anti-biotherapy and 
sulfamethoxazole/trimethoprim were administered for 3 weeks each 
and completed. During hospitalization, the peripheral lymphocyte count 
was elevated to almost 2,000/μL, and she was discharged on hospitali-
zation day 99 without pneumonia recurrence after treatment for P. jir-
ovecii pneumonia. Her clinical course after admission is described in 
Fig. 4. During her hospitalization, her gammaglobulin levels remained 
within the normal range, while her peripheral lymphocyte counts ten-
ded to slowly increase. 

3. Discussion 

Here we report the case of a woman with recurrent lower respiratory 
tract inflammation after radiation therapy for recurrent thymoma. She 
experienced three recurring episodes of pneumonia a few months 
immediately after radiotherapy. In each case, chest CT revealed infil-
trative and centrilobular granular shadows at different sites, suggesting 
the involvement of systemic immunodeficiency in the background. Co-
morbid oral candidiasis and reduction of peripheral blood lymphocytes 
and CD4-positive cells further evidenced her condition. T-cell immu-
nodeficiency associated with lymphocyte depletion was speculated to be 
the cause of the refractory pneumonia. Furthermore, the recurrence of 
lower respiratory infections was under control owing to elevated abso-
lute lymphocyte counts during the clinical course (Fig. 4). 

Immunosuppressive medications such as prednisone and cyclo-
sporine were suspected as the cause of T-cell immunodeficiency, 
whereas the patient had been taking these drugs for almost one year 
before she was hospitalized, and pneumonia, which had developed 2 
months before radiation therapy, had been in remission upon 3 weeks of 
antimicrobial treatment despite taking an immunosuppressants (pred-
nisone 5mg/d and cyclosporine 200 mg/d). Her peripheral blood lym-
phocytes were markedly reduced before and after radiation therapy 
(Fig. 5). Additionally, in this case, the intractable pneumonia developed 
after the radiotherapy. Therefore, the radiotherapy-induced T-cell im-
munodeficiency may have played a more important role in the devel-
opment of the refractory pneumonia than the immunosuppressive 
medications. 

Good’s syndrome with hypogammaglobulinemia, low or absent B- 
cells in peripheral blood, and various defects in cell-mediated immunity, 
is an immunodeficiency reportedly associated with thymoma [1,2]. The 
treatment for Good’s syndrome initially involves resection of the thymic 
tumor, followed by immunoglobulin replacement [3]. However, in this 
case, T-cell immunodeficiency was suggested to result from lympho-
cytes, including CD4-positive cells without hypogammaglobulinemia 
and the development of oral candidiasis and Pneumocystis pneumonia. 

A few cases of T-cell immunodeficiency after radiotherapy for 

Fig. 2C. Chest computed tomographic images on the third onset of pneumonia. 
Consolidation of the right upper lobe improved, and a novel extensive infiltrative shadow was observed from the upper region to the basilar region of the left 
lower lobe. 

Fig. 3. Candidiasis in the oral cavity and oropharynx with comorbid 
lymphocytopenia. 
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thymoma have been previously reported [4,5]. Each case was similar to 
the present case, in that the lymphocyte count, including that of 
CD4-positive cells, was reduced, and systemic infections developed after 
radiotherapy. This case is different from previously reported cases in 
that we could identify a markedly reduced number of lymphocytes after 
irradiation. While it took years for the lymphocyte count to increase in 
these previously reported cases, it improved within a few months in the 
present case, suggesting that the period required for lymphocyte re-
covery after radiotherapy differs in each case. 

Radiation therapy is a common treatment method for thymoma and 
generally does not cause immunodeficiency [6,7] because the bone 
marrow is generally not targeted during radiation therapy to prevent 
inducing a loss of hematopoietic capacity. We focused on pre-radiation 
an increase in lymphocytes in this case. Therefore, the monoclonal 

thymoma-derived lymphocytes and polyclonal mature lymphocytes 
might have increased. Peripheral lymphocytosis is a characteristic 
finding in cases of thymoma-associated T-cell immunodeficiency [8]. 
Thymectomy for lymphocyte-rich and hematopoietic thymoma report-
edly induces a marked reduction in the peripheral T-cell population. In 
patients presenting minimal thymopoiesis, minor effects on T-cell con-
centration have been observed [9]. In this case, cell-mediated immunity, 
further corroborated through thymoma-derived lymphocytosis before 
radiotherapy, might have been disrupted through lymphocyte depletion 
due to radiotherapy, resulting in the manifestation of background 
cellular immunodeficiency. The findings form the present case study 
suggest that clinicians should consider carrying out peripheral 
lymphocyte counts before and after radiation therapy for thymoma and 
consider the possibility of the development of T-cell immunodeficiency. 

Fig. 4. Clinical course of the patient, assessed in accordance with gammaglobulin levels, fever type, and peripheral lymphocyte counts.  

Fig. 5. Absolute lymphocyte count over a 7-month period.  
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4. Conclusion 

We reported a case of refractory pneumonia associated with T-cell 
immunodeficiency after radiation therapy for thymoma. Clinicians need 
to be aware of the cell-mediated immunity of patients after radiotherapy 
for thymoma. 
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