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Good’s syndrome is a rare cause of combined B- and T-cell immunodeficiency in adults with a history of thymectomy. The patients
with Good's syndrome are susceptible to encapsulated bacterial infections and opportunistic viral/fungal infections. We report a
63-year-old female patient who was diagnosed with cerebral toxoplasmosis in the middle of monthly immunoglobulin treatment
for Good's syndrome. She was referred owing to progressive dizziness for one week without any neurologic deficits. Although rou-
tine laboratory tests and toxoplasma serology exams were within the normal range, brain image studies suggested cerebral toxo-
plasmosis, which was confirmed by pathology of brain lesions. She was treated with pyrimethamine and sulfadiazine as well as with
systemic corticosteroids, and improved without sequelae. Later, her medication was switched to trimethoprim/sulfamethoxazole as
a second-line treatment due to sulfadiazine-related neuropathy. (Allergy Asthma Respir Dis 2024;12:155-159)
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INTRODUCTION

Good’s syndrome is an immune-deficient status with low or ab-
sent B cells, pan hypogammaglobulinemia and a decrease in T-cell
immunity. It is associated with thymoma, and the onset of immu-
nodeficiency may occur either before or after the diagnosis of thy-
moma.' One prominent clinical manifestation is increased suscep-
tibility to bacterial sinopulmonary infections, though patients
with Good’s syndrome also present defects in the T-cell response
and opportunistic viral and fungal infections.” Toxoplasmosis is
an intracellular parasitic infection that often affects immunocom-
promised patients.” Approximately 30 cases of Toxoplasma gondii
infection have been reported in Korea, but no case has been report-
ed in patients with Good’s syndrome. We describe the first domes-
tic cerebral toxoplasmosis in a patient with Good’s syndrome that

was being treated with monthly immunoglobulin treatment.

CASE REPORT

A 63-year-old female visited our Emergency Department (ED)
with progressive dizziness and headache over a week. She had re-
ceived thymectomy in 2008 and was later diagnosed with Good’s
syndrome due to recurrent sinopulmonary infection, including
cytomegalovirus pneumonia and panhypoglobulinemia. Since
then, she has received monthly immunoglobulin replacement. A
neurologic exam at the time of her ED visit showed no focal neu-
rologic deficit. Routine laboratory tests, including for infection
markers, were within the normal range, except for mild leukope-
nia and lymphopenia (Table 1, CD4+ T cells 167 cell/uL). Howev-
er, in her brain imaging work-up, computed tomography showed
multiple hypodense lesions, and magnetic resonance imaging
(MRI) showed multiple nodular and peripheral rim enhanced
masses with surrounding edema in the entire brain (Fig. 1A-C).

As she was an immunocompromised host with a history of dog
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Laboratory test results of the patient at the first manifestation

Analyte Value
White blood cell (x 10%/uL) 39
Hemoglobin (g/dL) 108
Platelets (x 10°%/uL) 265
Neutrophil (%) 713
Lymphacyte (%) 10.2
Monocyte (%) 122
Eosinophil (%) 0
Basophil (%) 03

I9G (mg/dL) 4577

IgA (mg/dL) <50.00
IgM! (mg/dL) <25.00
Tcell (CD3) 2.832(72.9)*
Thcell (CD4) 1,638 (42.0)
Ts cell (CD8) 1,189(30.5)*
Th/Ts ratio 14
Bcell (CD19) 0(0.0)

NK cell (CD16+/CD56) 1,041 (26.7)*
CRP (mm/hr) 5

ESR (mg/L) 54

Reference range
4-10
1417
130450
40-74
19-48
0-9
0-7
0-15
700-1,600
70-400
40-230
53.8%-81.8%
28.4%—56.4%
20.9%—46.9%
>10
6.2%—22.7%
7.2%-34.5%
0-26
0-5

NK, natural killer; CRP, C-reactive protein; ESR, erythrocyte sedimentation rate.

*Number (%).
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ownership, we conducted several serologic tests, including toxocara
IgG, cysticercosis (IgG), antitoxoplasmosis IgG and IgM. However,
no detectable antibodies were found. To further diagnose the con-
dition, a brain open biopsy was performed, revealing necrosis with
vasculitis and bradyzoite-like cysts. These pathological findings
were consistent with cerebral toxoplasmosis (Fig. 2). The initial treat-
ment was a combination of pyrimethamine 50 mg daily, followed
by a 200 mg loading dose, and sulfadiazine 1,000 mg 4 times daily
with systemic corticosteroids. The immunoglobulin replacement
treatment was continued. Her symptoms had mostly recovered af-
ter 6 weeks of treatment, and the follow-up MRI showed more im-
proved toxoplasmosis. At the time of diagnosis, multiple nodular
contrast-enhancing masses were present, measuring from 11 to
15 mm, with surrounding edema in the entire brain, including the
cerebral hemispheres, cerebellum, and brain stem. After 6 weeks
of treatment, the enhancing nodules had decreased in number
and size, with lessening of the surrounding edema, on follow-up
MRI (Fig. 1D-F). During the treatment, she developed sulfadia-

zine-related neuropathy, so her medication was changed to trime-

Brain magnetic resonance image of the patient at the time of diagnosis (A-C) and after 6 weeks of treatment (D-F). At the time of diagnosis, multiple nodular
contrast-enhancing masses (white arrow) measuring from 11 to 15 mm with surrounding edema in the entire brain, including cerebral hemispheres, cerebellum, and
brain stem on contrast-enhanced T1-weighted image (A). The lesions (white arrow) are hyperintense on T2-weighted image (B) and involve the subcortical regions,
white matter, and basal ganglia. Focal areas (white arrow) of restricted diffusion in the central portion or periphery rim of the lesions of both frontal lobes and left in-
sula on apparent diffusion coefficient (ADC) map (C). After six weeks of treatment, multiple enhancing nodules (white arrow) decreased in number and size on the
contrast-enhanced T1-weighted image (D), and their surrounding edema (white arrow) decreased on the T2-weighted image (E). In addition, markedly improved toxo-
plasmosis (white arrow) was also shown on the ADC map (F).
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Fig. 2. Immunohistochemistry staining showed a positive result for Toxoplasma antibodies (black arrow) in the brain biopsy (x 200, A). A cyst with multiple clusters of
bradyzoites (black arrow) was noted in the brain tissue using Periodic Acid Schiff staining (x 400, B).

thoprim/sulfamethoxazole at a maintenance dose of 960 mg once
daily. She was still receiving monthly immunoglobulin replace-
ment therapy and was closely monitored through an outpatient
clinic.

This study was approved by the Ethics Committee of Hallym
Sacred Heart University School of Medicine in August 2023 (IRB
number: 2023-08-005). We received informed consent from the

study patient for publication.

DISCUSSION

Good’s syndrome, known as a thymoma with immunodeficien-
cy, was first reported by Dr. Robert Good in 1954 as a case of thy-
moma and adult-onset hypogammaglobulinemia, but it has been
amysterious disease with obscure pathology for decades.*” Good’s
syndrome is difficult to diagnose due to the absence of obvious
symptom onset and its wide range of clinical manifestations."* The
immunologic abnormalities of Good’s syndrome include low or
absent B cells in the peripheral blood, hypogammaglobulinemia,
and defects in cell-mediated immunity with CD4+ T lymphope-
nia and an inverted CD4+:CD8+T-cell ratio.

Good’s syndrome is found worldwide, and approximately half
of the cases (46.9%) have been described in Europe, followed by
the Americas (29.5%), Asia (22.8%), and Africa and Oceania (0.4%
each).! Patients with Good’s syndrome from Western countries
are between the ages of 40 and 70 years, with a similar incidence

in males and females."® The average duration from the onset of

initial symptoms to the diagnosis of Good’s syndrome is approxi-
mately 6 years.® According to our literature review on Korean cas-
es (Supplementary Table 1), 12 cases have been reported, and
the patients” ages ranged from 40 to 60 years, with a female pre-
dominance (male:female, 5:8). The average delay before diagnosis
was 3 years in Korean patients. Over 60% of them had respiratory
infections (8 of 12), followed by brain abscess or meningitis in 3
patients.

It is still controversial whether this clinically rare syndrome is a
unique disease or a subset of common variable immune deficiency
(CVID). Recently, studies distinguished these 2 syndromes by
emphasizing deficits in different B-cell and T-cell lineages and
phenotypes of hematologic cytopenia.>® Good’s syndrome predom-
inantly affects adults with markedly reduced or absent peripheral
B-cell counts. Nearly 100% of Good’s syndrome patients exhibit
low serum IgG, 86% have low IgA, and 92.6% have low IgM.">%'*
CVID often occurs in childhood, and 90% of the patients have
normal to moderate peripheral B-cell levels.*® Two possible patho-
genic mechanisms explaining the correlation between antibody
deficiency and thymoma have been proposed for Good’s syndrome.
The first explanation suggests that autoantibodies and interferon-
like cytokines potentially secreted by bone marrow stromal cells
can impact the growth and differentiation of both thymic and B-
cell precursors.">® The second hypothesis is that the thymic tumor
microenvironment can cause aberrant maturation of T-cell pre-
cursors, alter the T-cell subset composition in the blood, and fur-

ther inhibit immunoglobulin production by B cells and pre-B-cell
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growth.>® Kelesidis et al. found that over 60% of Good’s syndrome
patients can have T-cell defects, as demonstrated by cutaneous an-
ergy to 2 or more test antigens and a weak response to mitogens,
indicating delayed hypersensitivity.' In 2 tested patients, decreased
interleukin 2 production was observed in T cells upon stimulation,
which may explain the dysregulated cytokine production by acti-
vated memory T cells among Good’s syndrome patients. Still, the
pathogenesis of Good’s syndrome remains elusive, and more in-
vestigations are required to fully understand this immunological-
ly tangled syndrome.

Approximately 3%-6% of thymoma patients develop Good’s
syndrome.® In 30%-40% of Good’s syndrome patients, thymoma
is identified before hypogammaglobulinemia, and individuals
may experience associated symptoms such as cough, swallowing
difficulty, and hoarseness."® Invasive bacterial, viral, and fungal
infections are frequently reported worldwide, primarily affecting
the sinopulmonary system (over 50%) and gastrointestinal tract
(20%-50%)."**'*" Commonly isolated pathogens include Hae-
mophilus influenzae, Pseudomonas species (spp.), Streptococcus
pneumonia, opportunistic infections such as Preumocystis jirove-
cii pneumonia and mucocutaneous candidiasis, and cytomegalo-
virus in patients.>*" About 50% of Good’s syndrome patients also
have concurrent autoimmune diseases, including pure red cell
aplasia (31.3%), myasthenia gravis (27.7%), lichen planus (22.9%),
and other hematologic abnormalities.>*" A recent systematic re-
view including 162 patients with Good’s syndrome showed signifi-
cantly lower survival rates in the presence of various infectious
conditions than in the presence of an active disease status of thy-
moma.” The study employed clustering analyses to identify specif-
ic clinical subgroups, revealing 3 clusters. Among these, cluster 1,
characterized by infections related to cellular defects, exhibited
the poorest prognosis compared to cluster 2, associated with infec-
tions related to other defects, or cluster 3, linked to humoral/phago-
cytic defects.” Infection was the primary cause of death, account-
ing for 92%. Over a 20-year period, a single center observed that
only 33% of patients with Good’s syndrome survived for 10 years
after diagnosis, while 95% of patients with X-linked agammaglob-
ulinemia and CVID did.*" Therefore, early diagnosis of immuno-
deficiency, treated with Ig replacement and close surveillance of
opportunistic infection, are strongly recommended in the patients
with thymoma.

Toxplasmosis is an important zoonotic disease caused by proto-

zoan parasite Toxoplasma gondii. However, T. gondii primary in-
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fection is asymptomatic in immunocompetent individuals, and it
isa self-limited, nonspecific illness that needs treatment in only 10%
of primary infections.” By contrast, the disease can be life-threat-
ening in immunocompromised patients. The central nervous sys-
tem (CNS) is the most affected organ, and the clinical presentation
varies from a subacute gradual process evolving over weeks to an
acute confessional state, with or without focal neurological deficits.
Symptoms include mental status changes, seizures, focal motor
deficits, cranial nerve disturbances, sensory abnormalities, cere-
bellar signs, movement disorders, and neuropsychiatric findings.
Meningeal signs are rare. Constitutional symptoms and signs such
as fever and malaise can vary. The differential diagnosis includes
CNS lymphoma, progressive multifocal leukoencephalopathy, cy-
tomegalovirus ventriculitis and encephalitis, focal lesions caused
by other organisms, including Cryptococcus, Aspergillus spp., My-
cobacterium tuberculosis, and Nocardia spp., and bacterial brain
abscess. Toxoplasma infection seems to be more frequent in recipi-
ents of bone marrow transplants and in patients with acquired
immunodeficiency syndrome. Only one case of Toxoplasma in-
fection in a Good'’s syndrome patient has been reported."* There-
fore, our case report is the first domestic case of cerebral toxoplas-
mosis, marking it as a significant clinical finding.

The initial therapy of choice for toxoplasma encephalitis con-
sists of the combination of pyrimethamine, sulfadiazine, and leu-
covorin.” Qur patient was treated with the recommended regimen,
followed by alternative therapy with trimethoprim-sulfamethoxa-
zole due to neuropathy. There are no data on the duration and dose
of this regimen that will have long-term suppressive efficacy, espe-
cially in patients with Good’s syndrome.

To our knowledge, this is the first report of cerebral toxoplasmo-
sis in a patient with Good’s syndrome in Korea. This case, along
with other diagnostic work, demonstrates the importance of un-
dertaking immunological investigations in patients who have thy-
moma and infection, even with monthly Ig replacement. For op-
portunistic infections such as cerebral toxoplasmosis, indirect se-
rological methods to detect the toxoplasmosis are widely used in
immunocompetent patients; however, a definitive diagnosis in
immunocompromised patients is mostly made by direct detection
of the parasite in the target tissue. A high index of suspicion and
appropriate confirmative investigations are required for the early
diagnosis of Good’s syndrome. In addition, appropriate diagnostic
work-up and treatment for infectious complications will improve

the overall survival of patients with Good’s syndrome.
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SUPPLEMENTARY MATERIAL

Supplementary Table 1 can be found via http://www.aard.or.kr/

src/sm/aard-12-155-s001.pdf.

—
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