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Abstract 
 
Introduction. Good’s syndrome is a rare cause of adult-
onset immunodeficiency associated with thymoma. Good’s 
syndrome should be considered in patients older than 40 
years with the history of frequent infections. An abnormal 
immunoglobulin profile needs further investigation and 
flow cytometry which is crucial for establishing the diagno-
sis of Good’s syndrome. Case report. We present a 56-
year-old men with Good’s syndrome diagnosed after a two-
year history of recurrent infections. Examination of immune 
status of the patient showed decreased serum levels of all 
immunoglobulins. Flow cytometry of peripheral blood lym-
phocyte revealed markedly reduced peripheral B cells, CD4 
T-cell lymphopenia, inverted CD4/CD8 T-cell-ratio 0.37 
(CD4 – 20.82%, CD8 – 70.7%). Analysis of the subpopula-
tions of T-lymphocytes showed relative increasing γδ T cell 
receptor (TCR) T lymphocytes. Computed tomography 
scan of the chest showed a mediastinal mass compatible 
with thymoma of the diameter of 40 mm. After initiation of 
intravenous immunoglobulins the patient was in the good 
clinical condition and without bacterial complications. As 
the patient refused the operative treatment we continued to 
control the mediastinal tumor mass which did not increase 
during a 3-year follow-up. Conclusion. The presented pa-
tient had a typical immunological finding for Good’s syn-
drome, but also the increase in γδ TCR T-lymphocyte sub-
population for which it is difficult to determine whether this 
is pathogenetic or secondary reactive event. 
 
Key words: 
acquired immunodeficiency syndrome; thymoma; 
comorbidity; adult; diagnosis, differential; flow 
cytometry. 
 
 

Apstrakt 
 
Uvod. Gudov sindrom je redak oblik imunodeficijencije kod 
odraslih udružene sa timomom. Na Gudov sindrom treba 
misliti kod bolesnika starijih od 40 godina sa istorijom čestih 
infekcija. Sniženje koncentracije imumoglobulina u serumu 
zahteva dalje ispitivanje uključujući protočnu citometriju koja 
je od ključnog značaja za postavljanje dijagnoze Gudovog 
sindroma. Prikaz bolesnika. Prikazali smo bolesnika, starog 
56 godina, kod koga je postavljena dijagnoza Gudovog sin-
droma posle dvogodišnjeg perioda ponavljanih infekcija. Ima-
jući u vidu snižen nivo svih imunoglobulina u serumu 
urađena je protočna citometrija limfocita periferne krvi. 
Ovom metodom utvrđeno je potpuno odsustvo B-ćelija, 
CD4 limfopenija, inverzan odnos CD4/CD8 T-ćelija – 0,37 
(CD4 – 20.82%, CD8 – 70,7%). Analiza subpopulacija T-
limfocita pokazala je relativno povećanje γδ T ćelijski receptor 
(TĆR) T limfocita. Kompjuterizovana tomografija (KT) 
grudnog koša viđena je medijastinalna tumorska masa koja 
odgovara timomu prečnika 40 mm. Posle započinjanja lečenja 
mesečnom primenom intravenskih imunoglobulina došlo je 
do značajnog sniženja infektivnih komplikacija. S obzirom na 
to da je bolesnik odbio operativno lečenje nastavljeno je KT 
praćenje medijastinalne tumorske mase koja se nije povećala 
tokom 3-godišnjeg perioda. Zaključak. Kod prikazanog 
bolesnika protočnom citometrijom utvrđen je nalaz tipičan za 
Gudov sindrom, ali je registrovano i povećanje subpopulacije 
γδ TĆR T limfocita za koje nije jasno da li je patogenetski ili 
reaktivni događaj.  
 
Ključne reči:  
imunitet, sindromi stečenog nedostatka; timom; 
komorbiditet; odrasle osobe; dijagnoza, diferencijalna; 
citometrija, protočna. 
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Introduction 

Good’s syndrome (GS) is a rare cause of combined B- 
and T-cell immunodeficiency in adults associated with 
thymoma 1. It was first described in 1954 by Good 2, who re-
ported hypogammaglobulinemia in an adult patient with 
thymoma. It is a rare type of adult-onset immunodeficiency 
characterized by hypogamaglobulinemia, lower number or ab-
sence of peripheral blood B-cells, and variably, defects in cell-
mediated immunity 3. The patients with Good’s syndrome ha-
ve a bone marow defects imparing B-cell maturation and defi-
ciencies in other cell lineages 1. It was often considered as a 
subset of common variable immunodeficiency (CVID) with 
thymoma, wehereas nowdays this disorder is classified as a di-
stinct entity by the International Union of Immunological So-
cieties Expert Committee for Primary Immunodeficiency 4.  

We presented the patient with typical immunological fin-
dings for Good’s syndrome (hypogamaglobulinemia, few or 
absent B-cells, CD4+ T-cell lymphopenia and abnormal 
CD4+/CD8+ T- cell ratio), associated with increasing of γδ T-
lymphocyte subpopulation. 

Case report 

A 56-year-old patient, was hospitalized for the first time in 
our department in April 2010. His main simptoms were prolon-
ged cough with scanty yellowish sputum during two weeks, dia-
rrhea, with occasionally mucous stools and weight loss. His 
condition started 2 years before when he had repeated outpatient 
visits and hospital admissions either from diarrhea or respiratory 
tract infections (frequent episodes of sinususitis and pneumo-
coccal pneumonia three times). Two months before admission 
sinus surgery had been done because of frequent sinusitis.  

The patient had never smoked, nor consumed alcohol, and 
his family history was noncontributory. 

Physical examination on admission to our hospital revea-
led a fever of 38.2°C and moist skin. Auscultation of lung so-

unds showed normal breathing, with inspirium basal crackles in 
both sides, and there was no hepatosplenomegaly or 
lymphadenopathy. A complete blood count revealed 
leukocytosis (11109/L) with neutrophilia in differential, normal 
erythrocyte and platelet counts. The patient's blood chemistry 
showed elevation of acute phase reactants of inflammation [se-
dimentation of erythrocytes (SE) 56/1h, C-reactive protein 
(CRP) 44 mg/L, fibrinogen 5.4g/L)]. Serum levels of all immu-
noglobulins were decreased (Table 1). Examination of bone 
marrow aspirate specimen revealed mild hypercellularity 
without pathological finding. Immunoserological analyses of 
rheumatic factor, antinuclear antibodies, anion gap metabolic 
acidosis (AGMA), and crioglobulins were negative. Antibodi-
es to human immnunodeficiency virus were negative. Protei-
nuria was 0.4 g/24 h. Serum and urine immunofixation did not 
demonstrate any monoclonal component. Tumor markers 

carcinoembryonic antigen (CEA), alpha fotoprotein (AFP), 
cancer antigen 19–9 (CA 19-9), and prostate specific antigen 
(PSA), were in referent ranges. Cutaneous test of cell mediated 
immunity purified protein derivative (PPD3) showed anergy. 
Culture of trouth and nose yielded Streptococcus pneumoniae. 
Culture of sputum showed the presence of Candida albicans. 
The analysis of  specimen smear for acid-fast bacilli was nega-
tive. Otorhinolaryngological finding showed chronic rhinosi-
nusitis and recurrent endonasal polypus. Radiography of fron-
tal and maxillar paranasal caves showed signs of chronic in-
flamation. The posteroanterior chest radiography showed reti-
culonodular changes in the lower parts both pulmonary fields. 
Computed tomography (CT) scan of the chest, showed a me-
diastinal mass compatible with thymoma of the diameter of 40 
mm, bronchiectasies, and reticulonodular changes in the lower 
parts both pulmonary fields, that correspond to fibrosis (Figure 
1). Abdominal ultrasound, gastroscopy and colonoscopic 
examination disclosed the normal findings. Flow cytometric 
immunophenotyping of peripheral blood lymphocytes revea-
led undetectable levels of peripheral B-cells, CD4+ T-cell 
lymphopenia, as well as inverted CD4+/CD8+ T-cell ratio 

Table 1 
Immunoglobulin levels and lymphocyte subset analysis of peripheral blood 

Parameters 
Results I 

May 2009 
Results II 
Feb 2014 

Referent ranges 

IgA (g/L) < 0.01  < 0.1 0.7–4.0  
IgM (g/L) < 0.0117  < 0.01 0.4–2.3  
IgG (g/L) 3.53  4.2  7.0–16  
B-Ly (%) 0 0 3–13 
T-Ly (%)  79 89 65–84 
T-Ly (cell/µl) 1,042  1602  1,084–2,822  
CD4+ T-Ly (%)  21 20 32–57 
CD4+ T-Ly (cell/µl) 275  360  703–1,588   
CD8+ T-Ly  (%)  56%  43 16–38 
CD8+ T-Ly (cell/µl) 738  744  259–1,150  
CD4+/CD8+ index 0.37 0.47 1.07–2.77 
αβ T-Ly (% of T-Ly) 86% 70 87–94 
γδ T-Ly (% of T-Ly) 11% 30 2–6 
NK cells (CD3- CD16+CD56+) 21% 21 8–32 
NK cells (CD3- CD16+ CD56+)/µL 271 378 208–1,097  

Ig – immunoglobulin; Ly – lymphocites; NK cells – natural killer cells. 
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(Table 1). Analysis of T-lymphocytes regarding the type of T-
cell receptor (TCR) expression, showed relative increasing of γδ 
T-lymphocyte subpopulation (11% of T-cells).  

 

 
Fig. 1 – Computed tomography (CT) of the chest showing me-
diastinal mass compatible with thymoma (diameter of 40 mm). 
 

Bearing in mind the above findings, diagnosis of Good’s 
syndrome was established. Thus, the patient was treated with in-
travenous polyclonal immunoglobulins in the four-week inter-
vals. After initiation of intravenous immunoglobulins, the pati-
ent was in good clinical condition and without bacterial compli-
cations, but with reccurent episode of herpes zooster infection. 
We considered to do thymectomy, however the patient refused 
surgical intervention. The mediastinal tumor mass was regularly 
monitored by CT scan and did not incease during a 4-year 
follow-up. Control flow cytometric immunophenotyping of pe-
ripheral blood, after a 5-year follow-up, confirmed the persisten-
ce of absolute B-cell lymphopenia, CD4+ T-cell lymphopenia 
(360 cells/μL), as well as inverted CD4/CD8 T-cell ratio (0.47). 
Moreover, a relative increase of γδ T-lymphocyte subpopulation 
was detected (30% of T-cells).   

Discussion 

Good’s syndrome, defined as thymoma associated with 
immunodeficiency, is a rare cause of combined B- and T-cell 
immunodeficiency in adults, represented with a similar 
frequency in male and female patients 1. It can occur in children, 
although this is extremely rare 5. Its exact prevalence is 
unknown but it only represents 1% to 2% of patients, which are 
treated by intravenous immunoglobulin (IVIG) therapy for a 
primary deficiency of immunoglobulins 1. Patients with Good’s 
syndrome usually present in the 4th or 5th decade of life. Ac-
cording the literature data, the mean age of initial symptoms was 
56 years (range, 29–75) 3, 6. Similarly, in the presented patient 
the diagnosis of Good’s syndrome was established when he was 
56 after a 2-year hystory of recurrent infections.  

The pathogenesis of Good’s syndrome is unknown, but 
there are two hypotheses 7. In vitro studies showed defects in B-
cell precursor growth and differentiation and T-lymphocyte pro-

liferation as well as interleukin-2 production 8. It has been de-
monstrated that T-lymphocytes from patients with thymomas 
can inhibit immunoglobulin production in healthy controls 1. 
Loss of B-cell function is probably due to autoimmune destruc-
tion by T-cells or autoantibodies 1, 9. It is supported by the 
frequent association of Good’s syndrome and various autoim-
mune diseases 9. They include pure red cell aplasia, myasthenia 
gravis, oral lichen planus, aplastic anemia, macrocytic anemia, 
leucopenia, thrombocytopenia, monoclonal gammopathy and 
autoimmune hemolytic anemia 9.  

The principal immunological findings in Good’s syndrome 
are hypogamaglobulinemia, few or absent peripheral blood B-
cells, an abnormal CD4+/CD8+ T-cell ratio, CD4+ T-cell 
lymphopenia, and impaired T-cell mitogenic responses 1. Al-
most all patients have reduced serum IgG, IgA and IgM. Flow 
cytometric immunophenotyping of peripheral blood 
lymphocytes of our patient showed all of changes consistent 
with Good’s syndrome. Besides, relative increasing of γδ T-
lymphocyte subpopulation was noticed, which was persistent 
finding after a 5-year follow-up. Lymphocyte bearing the γδ 
TCR comprise a small proportion (5%) of the total peripheral 
blood lymphocytes 10. An increased proportion of circulating γδ 
T-cells has been found in infections, T-cell leukemia as well as 
in patients with some primary immunodeficiencies, such as 
CVID, Wiskott-Aldrich syndrome, ataxia teleangiectasia, with 
or without infections at the time of evaluation 11, 12. It is not 
known whether increasing of γδ T-lymphocytes is a primary 
event involved in the pathogenesis of the disease or a reactive 
event emerged as the consequence of the disease or chronic an-
tigenic stimulation induced by bacterial or viral antigens. It has 
been hypothesized that γδ T-lymphocytosis may arise from 
dysregulation of γδ TCR gene expression in association with de-
fects in αβ TCR gene expression 12. It was supported by the fin-
ding of markedly reduced CD4+/CD8+ T-cell index as observed 
in the presented patient.  

The initial clinical presentation is either a mass-lesion 
thymoma or a recurrent infection 13–15. Thymoma occurs in 10% 
of patients with adult-onset hypogammaglobulinemia, whereas 
6–11% of thymoma patients have hypogammaglobulinemia 1. 
Thymoma associated with infections appear almost simultaneously 
in 38% cases, in other cases diagnosis tymoma preceded the diag-
nosis of hypogammaglobulinemia (42%), infection, or diarrhea. In 
20% of cases, thymoma is diagnosed 3 months to 15 years after 
other clinical manifestations 8, 9. In the presented patient 
thymoma and hypogammaglobulinemia were diagnosed 
simultaneously, but after a 2-year period of frequent infection. 

The main clinical characteristics of Good’s syndrome are 
increased susceptibility to bacterial infections, opportunistic vi-
ral and fungal infections 1, 13, 14, 16, 17. Most patients experienced 
reccurent sinopulmonary infections secondary to encapsuled or-
ganisms (Haemophilus influenzae, Streptococcus pneumoni-
ae), skin infections, bacterial diarrhea (Giardia lamblia, Sal-
monella spp, Campylobacter jejuni) and urinary tract infecti-
ons. The most common virus infection is caused by 
cytomegalovirus. Infections caused by herpes simplex virus, 
human herpes virus type 8 and varicella-zoster virus are also 
frequent. Although systemic fungal infections are not characte-
ristic for Good's syndrome, mucocutaneous candidiasis occur 
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in 24% of cases 3. The presented patient had a tipical hystory 
of recurrent sinopulmonary and skin infection and diarrhea 
that was the reason for immunological examination.  

The prognosis of Good’s syndrome is worse than X-linked 
agammaglobulinaemia (XLA) and CVID and mortality of 
approximately 45% has been reported in a systematic review of 
152 patients with this syndrome 9. Thymoma itself is not belie-
ved to contribute towards excess mortality in this condition 1. 
The predominant causes of death are infections associated with 
immunodeficiency 9.  

Treatment of antibody deficiency in GS requires 
supplementary intravenous immunoglobulin replacement to ma-
intain adequate levels of immunoglobulin. Their use improves 
infection control, reduce hospitalization and decrease the use of 
antibiotics 9. The treatment of thymoma is surgical removal or 
debulking of the tumor and the most important indicator of a 
long-term prognosis is completeness of tumor resection 15. 
Thymectomy has a favorable effect on associated conditions like 
myasthenia gravis and pure red cell aplasia. On the contrary, GS 
associated with thymoma in general is not resolved by surgical 
treatment of thymoma 18, 19. In some cases, it was observed that 
it might worsen the hypogammaglobulinemia 19. 
Hypogammaglobulinemia and clinical manifestations can last 
for years after thymectomy 18, 19–21. It was suggested that the 
hypogammaglobulinemia is not directly caused by thymoma 
than by an autoimmune or other immunoregulatory processes 8. 
Taking this into consideration, the question arises wether we 

should do thymectomy in patients with GS and benign lesions 
which does not increase during follow-up. As the presented pa-
tient refused surgical treatment, we do not know what would be 
the effect of thymectomy on the course of the disease in him. 
The presented patient had a significant reduction of bacterial in-
fections after regular immunoglobulin replacement. On the other 
side, he still had recurrent herpes zooster as a sign of persistently 
decreased cellular immunity.  

Conclusion 

Good's syndrome is extremely rare. The presented pa-
tient is first described patient with Good’s syndrome in our 
country. Good’s syndrome should be considered in all pati-
ents older than 40 years with frequent respiratory and gas-
trointestinal infections. An abnormal immunoglobulin pro-
file needs flow cytometric analysis which is the gold sta-
ndard for determination of immunological defects. Increa-
sed awareness about the clinical and immunological profile 
of this syndrome may increase its early recognition and 
prevent mortality. Further studies are needed to elucidate 
the pathogenesis and significance of γδ T-lymphocyte sub-
population in this clinical entity.   
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