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Features and outcomes of immunoglobulin therapy
in patients with Good syndrome
at Thailand’s largest tertiary referral hospital
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Abstract

Background: Good syndrome (GS) is an adult-onset immunodeficiency characterized by coexisting thymoma and hy-
pogammaglobulinemia. Clinical course after treatment with intravenous immunoglobulin (IVIg) has rarely been reported.

Objective: To investigate and report the clinical course and outcomes of GS patients after treatment with IVIg at Thailand’s
largest national tertiary referral hospital

Methods: This retrospective chart review included patients diagnosed with GS and treated with IVIg during the 1 January
2005 to 31 December 2015 study period.

Results: Nine GS patients with a median age at diagnosis of 53 years were included. Pneumonia and sepsis were the
most common clinical manifestations. Six infectious organisms suggestive of cell-mediated immunity defect occurred in
six patients, including cytomegalovirus (CMV), Mycobacterium tuberculosis, Mycobacterium abscessus, Herpes simplex
virus (HSV), Pneumocystis jirovecii, and Aspergillus. Mean serum IgG level was 317 mg/dL. Eight patients had very low to
undetectable B-cells. Five patients had either low CD4 number or impaired T-cell function, and one patient had both. All
patients received IVIg replacement therapy monthly at a dose of 0.4 g/kg. The mean trough IgG level was 881 mg/dL. After
treatment with IVIg replacement, seven patients had favorable clinical outcomes. However, two patients expired due to
septicemia.

Conclusion: Clinical outcomes of patients with GS are more dependent on the severity of infections and associated
hematologic and autoimmune diseases than on the severity of thymoma itself. Therefore, early recognition and prompt
IVIg replacement may change the natural course of this condition and may be successful in keeping the patient infections
free.
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Good syndrome (GS) was first reported by Robert Good
in 1954. This syndrome is an adult-onset immunodeficien-
cy characterized by thymoma and hypogammaglobulinemia
which usually presents in the fourth to fifth decade of life.! Im-
munological abnormalities in GS include decrease of periph-
eral B-cells, hypogammaglobulinemia, variable cell-mediated
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immunity (CMI) defect, CD4 lymphopenia, inverted CD4/CD8
ratio and impaired T-cell functions.? The pathogenesis of GS
is not completely understood. At least three hypotheses had
been proposed. First, an interferon-like cytokine from bone
marrow stromal cell line causing an arrest in growth and
differentiation of B cells. Second, the loss of memory or naive
CD4 T cells causing a CMI defect. Third, T cell or autoanti-
bodies causing an autoimmune process as a consequence of
thymoma.’

Sinopulmonary infections by Haemophilus influenzae and
Pseudomonas aeruginosa are the most common manifesta-
tions. Opportunistic infections by cytomegalovirus (CMV) or
Candida can also develop. Associated autoimmune diseases,
including pure red cell aplasia (PRCA), myasthenia gravis
(MG), oral lichen planus, aplastic anemia and primary scleros-
ing cholangitis had been reported.*® Regular administration
of intravenous immunoglobulin (IVIg) is the mainstay of
therapy to prevent infections but cannot restore immunolog-
ical abnormalities. Moreover, 5- and 10-year survival rates
of GS patients were reported to be 75% and 33%, respec-
tively which found to be lower compared with patients with
common variable immunodeficiency (CVID).> Immunological
problems other than hypogammaglobulinemia might involve
in the course of disease. Systematic review in the clinical
features and laboratory findings of GS cases was recently
published.”® IVIG replacement was only reported to have a
favorable outcome in controlling and preventing the infection
in a literature review.®

The aim of this study was to investigate and report the
clinical characteristics and outcomes of GS patients after treat-
ment with IVIg at Thailand’s largest national tertiary referral
hospital.

Methods

This retrospective chart review included patients diagnosed
with GS treated with IVIg at Division of Allergy and Clinical
Immunology, Department of Medicine, Faculty of Medicine
Siriraj Hospital, Mahidol University during the January 2005
to December 2015. In this study, GS or thymoma-associated
immunodeficiency was defined as the simultaneous presence
of immunodeficiency, thymoma, and hypogammaglobulin-
emia. Anti-HIV testing using enzyme-linked immunosorbent
assay (ELISA) technique was negative in all patients. Medical
records were reviewed to collect data regarding thymoma,
immunologic disorders, infections, associated autoimmune
diseases, neoplastic diseases and outcome after treatment
with regular IVIg replacement. Immunologic studies were
performed at our center’s accredited immunology laboratory,
Department of Immunology, Faculty of Medicine Siriraj Hos-
pital, Mahidol University. Quantitative immunoglobulin levels
(IgG, IgA, and IgM) were measured by automated nephe-
lometry (BN ProSpec® System; Siemens Healthcare GmbH,
Erlangen, Germany). CD4, CD8, B cell (CD19), and NK cell
(CD16/56) number determination was performed by direct
immunofluorescence and then measured by flow cytometry.
In order to examine T-cell function, lymphoproliferation was
performed by stimulating T-cell with phytohemagglutinin
(PHA), after which *H-thymidine uptake measurement was

used to evaluate any increase in T-cell.

The protocol for this study was approved by the Siriraj
Institutional Review Board (SIRB), Faculty of Medicine Siriraj
Hospital, Mahidol University, Bangkok, Thailand (approval no.
562/2557).

Results

Nine patients met the diagnostic criteria for GS and were
included. The clinical characteristics before and after IVIG
replacement were summarized in table 1. Median age at
diagnosis was 53 years for GS and 52 years for thymoma.
The median interval in the diagnosis of GS after detection of
thymoma was one year (4-19 months). Eight cases were
initially presented with thymoma before the diagnosis of GS.
Only one case (patients 7) presented with severe infection
before the recognition of thymoma. Eight of nine patients had
undergone thymectomy, and four of those received radiother-
apy. Immunologic profiles of nine patients were summarized
in table 2. The mean IgG level was 317 mg/dL. Five patients
had panhypogammaglobulinemia. Eight patients had very
low to undetectable B-cells. Three patients had low number
of CD4 cells and six patients had decreased CD4/CDS8 ratio.
Four patients had impaired T-cell function. However, three of
those still had a normal number of CD4 cells. Six patients had
decreased NK cells.

Pneumonia and sepsis were the most common manifesta-
tions. Six pathogens suggestive of CMI defect occurred in six
patients, including CMV, Mycobacterium tuberculosis, Myco-
bacterium abscessus, Herpes simplex virus (HSV), Pneumocystis
jirovecii, and Aspergillus. Seven patients had already devel-
oped bronchiectasis by the time GS was diagnosed. Chronic
diarrhea was found in one patient. Colonic tissue revealed
unspecified chronic inflammation without evidences of infec-
tion, granuloma or neoplasm. Six patients had autoimmune
diseases, including MG and PRCA. All patients received
monthly IVIg replacement, with a mean dose of 0.4 g/kg. The
mean trough IgG level was 881 mg/dL. Median duration of
follow-up was two years. Seven patients clinically improved
with less frequent episodes of infection. Two patients died
after the diagnosis of GS despite achieving trough IgG level
from IVIg replacement.

Authors have illustrated two cases with interesting clinical
presentations and histopathologic findings, including patient
7 and patient 4. Patient 7, previously healthy, presented with
prolonged fever and generalized lymphadenopathy. He had
previously been treated with anti-tuberculosis medications for
several months without improvement because of a pathological
finding of caseating granulomatous lymphadenitis. Computed
tomography (CT) of the chest revealed heterogeneous enhanc-
ing soft tissue mass in anterior mediastinum 2.6x1.5 cm in
size, consistent with thymoma. Multiple calcified lymph nodes
at prevascular, bilateral paratracheal, subcarinal, paraaortic,
subaortic, bilateral hilar and left supraclavicular regions were
detected, and multiple patchy consolidations scattering at both
lungs were noted. Pathological result from cervical lymph node
morphologically consistent with Pneumocystis spp. (figure
1). The molecular diagnosis using sequence analysis of the
fungal internal transcribed spacer (ITS) region amplification
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Figure 3. Bilateral cytomegalovirus retinitis in a 37 year-old female patient with Good syndrome. The right eye demonstrated classic
necrotizing retinitis with cheese and ketchup appearance involving superior-temporal region, optic disc and adjacent retina resulting
in subacute visual loss. A small area of retinitis with hemorrhage was also detected in the left eye without any symptom.
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Figure 4. The patient lung tissue shows characteristic viral cy-
topathic change of the cytomegalovirus (CMV) infection. The
infected cell shows enlarged nuclei with red-purple viral nucle-
ar inclusion surrounded by eosinophilic ground glass halo. Im-
munohistochemistry (small inset) can highlight CMV antigen
within the nucleus and cytoplasm of the infected cell.

was detected by polymerase chain reaction (PCR). Histopathol-
ogy from transbronchial biopsy revealed cytopathic changes
(figure 3, 4). She was treated with intravenous ganciclovir
and IVIg replacement therapy. The overall clinical symptoms
were improved which was concordant with the retinal findings
during follow-up period.

Discussion

We illustrated nine cases of GS which were diagnosed be-
tween year 2005 and 2015. Two patients died due to infectious
complications. The remaining seven cases continue monthly
IVIg replacement. All patients in our study had been diagnosed
with thymoma before detection of hypogammaglobulinemia.

In contrast, some patients in previous reports developed hy-
pogammaglobulinemia before the diagnosis of thymoma.® In-
terestingly, in a recent review, 82% of the patients had infection
precede or simultaneously with the diagnosis of thymoma.”
This could be explained by the under recognition of recurrent
infections as the signs of phenocopies of primary immunodefi-
ciency in adult patients with thymoma due to the rarity of GS
in Thailand. On the contrary, Brown, LR, et al. reported that
thymomas can be a subtle feature on chest x-ray. A quarter
of tumors were missed, leading to a diagnostic delay.’ Plain
chest x-ray shows merely a nonspecific broadened mediasti-
num, whereas, CT scan or magnetic resonance imaging of the
chest have increased sensitivity for detection of thymoma and
can also define the clinical stage of tumor.>'® Therefore, CT of
the chest should be considered for thymic mass detection in
patient with unexplained hypogammaglobulinemia with highly
suspicion of GS, but negative result from plain chest x-ray.

Previous study found that B lymphopenia occurred fre-
quently, and that was more related to susceptibility of infections
than was hypogammaglobulinemia."! However, the level of B
cells might be independent of hypogammaglobulinemia.'> Our
finding was consistent with previous study that most patients
(except patient 2) had very low to undetectable B-cell number.
CMI defect was detected in all six cases according to CD4
lymphopenia or impaired T-cell function. Interestingly, all six
patients with decreased number of NK cells had autoimmune
diseases, including PRCA and MG. Previous report suggested
that a reduction in NK cells may play a role in the development
of autoimmune diseases.”” However, our study was too small
and was not designed to conclude whether or not a decrease in
NK cells is associated with autoimmune diseases. Additionally,
the decrease in NK cells was reported associated with HSV
infection.”? In our study, the patient 9 who had the lowest
percent of NK cell also had chronic herpetic ulcer.

In our study, causative organisms in patients with pneumo-
nia and/or sepsis were heterogeneous and partially different
from previous study.>** The most common causative organism
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reported in a recent review was the encapsulated bacteria,
such as Haemophilus influenzae and Streptococcus pneumoniae.”
Interestingly, seven of nine patients had already developed
bronchiectasis confirmed by CT of the chest, which generally
occurs after repeated episodes of infection. We hypothesized
that our patients may have had an unrecognized lower respi-
ratory tract infection with these encapsulated organisms for
a lengthy period of time. Furthermore, a previous study also
reported bronchiectasis in GS patients.® In our study, CMV
was the most common pathogen resulting in pneumonitis,
retinitis, especially in patients who had either low CD4 number
or impaired T-cell function. However, CMV infection still
occurred in one patient (patient 4) who had normal CD4
number and T-cell function. A GS patient with normal CD4
number and T cell function who affected form CMV enceph-
alitis had also been reported.” This may be explained by the
fact that both CMI and humoral immunity are necessary for
controlling of CMV infection or the patient might have a
reduction in specific T cell proliferative responses to CMV
in the presence of a normal T cell proliferation to PHA.>"

After regular IVIg replacement was administered, patients
with previous CMV infection had no recurrences of CMV
diseases which is consistent with a previous study in patients
undergoing bone marrow transplantation showing that IVIg
may prevent CMV infection.'” All patients in our study did
not receive CMV-specific IgG. We described one patient
with Pneumocystis jirovecii lymphadenitis and disseminated
invasive aspergillosis, both of which are very rarely observed
in non-HIV patients. We also found one patient with a history
of chronic diarrhea without identifiable causes which was
consistent with majority of cases from Tarr PE, et al. Our
result found that thymectomy did not prevent or improve
these autoimmune diseases, whereas IVIg replacement im-
proved clinical control, which were consistent with a previous
study® We observed that IVIg administration decreased
the use of immunosuppressive drugs in four patients with
MG. The occurrences of opportunistic infections in HIV-
seronegative patients should prompt physicians aggressively
investigate for the occult immunodeficiency, especially in the
setting of adult-onset. Apart from secondary immunodefi-
ciency due to immunosuppression, malignancy, advanced age,
metabolic diseases, malnutrition and disorder of protein loss,
phenocopies of PID should be included in the differential
diagnosis in such patients. The age of onset of PID varies
depending on the defect. Incidence of PID is different in each
age group, with the highest incidence rate among children
below five years.!* However, PID is a diagnosis not only
limited to children but also occur in adult. Recent reports of
PID prevalence from the ESID and JMF revealed that 66%
and 60% of patients were adult.”” One of the most common
adult-onset CMI immunodeficiency in HIV-seronegative
patients is anti-interferon gamma autoantibody. This disease
shared similar patterns of opportunistic infections of advanced
HIV but the pathogens were predominately non-tuberculous
mycobacteria and usually associated with neutrophilic der-
matosis. In contrast, patients with GS typically presented with
wide spectrum of opportunistic infections, especially recurrent
sinopulmonary tract infection and CMV diseases, while myco-
bacterial infection was scarcely reported even in the endemic

area.'®

This study has some limitations. First, this is a retrospec-
tive study possibly resulting in missing or incomplete data.
Second, the advance immunologic profiles such as anti-cyto-
kine autoantibodies and response to vaccination had not been
studied. Consequently, the mechanism of infections could not
be thoroughly explained. Third, genetic studies such as whole
exome or genome studies were not performed to identify the
associated genetic defect. Forth, the patients enrolled in this
study were from a single center. Therefore, our results may not
be reflective of GS patients in other regions of Thailand and
other countries.

In conclusion, clinical outcomes of patients with GS are
more dependent on the severity of infections and associated
hematologic, and autoimmune diseases than on the severity of
thymoma itself. Early recognition and prompt IVIg replacement
are crucially important and may change the natural course of
this condition by keeping the patient infections free.
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