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Can you diagnose this patient with recurrent pneumonia and myasthenia gravis? https://bit.ly/2IBaxC1

A 63-year-old-male ex-smoker presented with a 
2-week history of productive cough and shortness 
of breath. He had a history of coronary artery bypass 
grafting (CABG) surgery 20 years ago. He was 
diagnosed with ocular and bulbar myasthenia gravis 
12 years ago with a positive anti-acetylcholine 
receptor antibody. He had no history of dyspnoea at 
rest, orthopnoea, paroxysmal nocturnal dyspnoea, 
cough, wheezing, or chest pain. He had three 
previous admissions for lower respiratory tract 
infections in the past 6 months. At two of the 
admissions, blood culture yielded Campylobacter 
jejuni and Streptococcus pneumoniae, respectively, 
which were treated accordingly. Sputum culture 
was negative. On clinical examination, he was 
conscious and orientated, temperature was 37.8°C, 
tachypnoeic (respiratory rate 25 breathes·min−1), 
tachycardic (heart rate 101 beats·min−1), blood 
pressure 120/70 mmHg and oxygen saturation 
93% on room air. He had a normal jugular venous 
pressure and no pitting oedema around the ankles. 
Chest examination revealed reduced breath sounds 
and diffuse coarse crepitations in the middle and 
lower zones of the right lung. Blood tests showed: 
haemoglobin 12.4 g·dL−1, white cell count 
21.9 x109 L−1 and platelets 660×109 L−1. A chest 
radiograph was performed (figure 1).
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Task 1
What is your provisional clinical diagnosis?

Task 2
Can you describe the chest radiograph taken 
on admission (figure 1)?

Figure 1 Chest radiograph.
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This patient was started on amoxycillin/
clavulanate and azithromycin. This empiric 
antibiotic combination was chosen as he had non-
severe CAP without risk factors for Pseudomonas 
aeruginosa. This is following the American 
Thoracic Society/Infectious Disease Society of 
America clinical guidelines on CAP [1]. He was 
also initiated on oxygen therapy to keep his 
saturation >94%. The British Thoracic Guidelines 
for CAP recommend initial oxygen saturation to 
be kept between 94 to 98% when a patient with 
pneumonia is hypoxic [2]. In this patient blood and 
sputum culture was negative.

The mediastinum is said to be widened when 
the width is >6–8 cm. The mediastinum is a 
anatomic space which contains vital structures. 
It can be divided into the pre-vascular (anterior), 
visceral (middle) and paravertebral (posterior). The 
pre-vascular component contains the thymus, 
fat, lymph nodes and left brachiocephalic vein. 
The visceral components are trachea, carini, 
oesophagus, lymph nodes, heart, aorta, superior 
vena cava, intrapericardial pulmonary arteries and 
thoracic duct. The paravertebral component is 
paravertebral soft tissues [3].

The patient may likely have a pre-vascular 
(anterior) tumour. In view of the history of 
myasthenia gravis we entertained the diagnosis of a 
thymoma. He improved after 5 days of amoxicillin/
clavulanate and azithromycin.

A contrasted CT of the thorax was performed 
(figure 2) and showed a pre-vascular (anterior) 
mediastinal mass measuring 3.0×7.0×12.0 cm with 
foci of calcification within, with possible invasion 
to the left brachiocephalic vein.

The differential diagnosis of pre-vascular 
mediastinal tumours include thymoma, teratoma/
germ cell tumour and lymphoma. In this patient, 
the anti-striated antibody was positive. Both serum 
beta-human chorionic gonadotrophin and alpha 
feto-protein level were normal. The likely diagnosis 
was a thymoma.

Answer 2
The chest radiograph shows air space 
opacities in the right middle zone. There is 
presence of sternal wires in keeping with past 
history of CABG. There is also an incidental 
finding of a widened mediastinum.

Task 3
What investigation can be done to evaluate 
the widened mediastinum?

Answer 3
Contrasted computed tomography (CT) of the 
thorax.

Task 4
Describe the CT scan of the thorax (figure 3).

Answer 1
Community acquired pneumonia (CAP).

a) b)

Figure 2 Computed tomography of the thorax mediastinal window. a) Axial view and b) coronal 
view.

Figure 3 Computed tomography of the thorax mediastinal 
window (coronal view).
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On further questioning, the patient gave a history 
of video-assisted thoracoscopic surgery performed 
12 years ago. Histopathological examination 
showed a thymic lipoma. On comparison of the 
CT scans, the thymoma had increased in size. In 
view of the increase in size of the thymoma and 
the recurrent symptoms of myasthenia gravis, he 
was scheduled for a repeat resection of the residual 
tumour. However, intraoperatively the tumour was 
inoperable due to its invasiveness involving the 
pericardium and major vessels, thus surgery was 
abandoned. Histopathological examination from the 
biopsy of the tumour showed thymoma AB variant.

He declined chemotherapy and was maintained 
on a steroid sparing agent, azathioprine 100 mg 
daily and pyridostigmine 60 mg twice daily. He 
went on to have three separate episodes of chest 
infections requiring hospital admissions over a 
period of 6 months. Sputum culture from one 
of the admissions grew Pseudomonas aeruginosa 
and despite treatment he was readmitted with 
pneumonia within 1 month.

In view of the history of recurrent episodes of 
chest infections the Ig levels were checked. The Ig 
panel showed: IgG 542 mg·dL−1 (normal range 700–
1600 mg·dL−1), IgA 26 mg·dL−1 (70–400), and IgM 
16.8 mg·dL−1 (40–230). There was an increase in 
CD8+ T-cells and absence of B-cells with an inverted 
CD4:CD8 ratio. In this patient, decreased Ig levels 
suggest a secondary cause of immune deficiency.

Answer 4
A CT scan of the thorax mediastinal window 
(coronal view) revealed a left pre-vascular 
(anterior) mediastinal mass with poor 
demarcation with mediastinal great vessels, and 
mass effect onto the left brachiocephalic vein.

Task 5
What diagnostic investigation would you 
consider at this point?

Answer 5
Immunoglobulin (Ig) levels.

Task 6
What is the likely diagnosis?
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With the evidence of hypogammaglobulinaemia, 
thymoma and multiple episodes of chest 
infections, we made a diagnosis of Good syndrome. 
Good syndrome is a rare disease characterised by 
adult-onset immunodeficiency with co-existing 
thymoma and hypogammaglobulinaemia. He 
was initiated on periodic intravenous Ig (IVIG) to 
maintain adequate Ig levels. He received a total 
of 18 cycles of IVIG, with significant reduction of 
recurrent infections.

Discussion

Good syndrome is a rare association of thymoma 
and immunodeficiency first described in 1954 by 
Robert Good [4]. The reported incidence is 0.15 
cases per 100 000 population per year in the USA 
[5]. Patients usually present in the fourth to fifth 
decade of life either with the diagnosis of thymoma 
or with severe or chronic infections complications 
secondary to their immunodeficiency. Pulmonary 
infection is the most common infectious 
complication [6]. Bronchiectasis has been reported 
in up to 45% of patients with Good syndrome [7].

Thymomas are rare slow growing tumours which 
metastasises to the pleural, pericardium or diaphragm 
and less commonly to extrathoracic regions [8]. The 
widely used classification is the four clinical stage 
Masaoka staging which is based on the extent of 
local extension. The treatment ranges from complete 
resection of the thymus in stage 1, combination of 
chemotherapy neoadjuvant or adjuvant with or 
without surgery to sequential chemotherapy followed 
by radiation to individualised therapy in stage IVB 
[9]. The tumour, node, metastasis staging has also 
been proposed for evaluating thymoma and thymic 
carcinoma [10]. It provides information on nodal 

involvement and dissemination of the tumour which 
can be clinically useful to direct therapy.

Thymomas can recur even after complete 
resection has been performed [11]. The diagnosis 
of thymoma may precede the diagnosis of 
hypogammaglobulinaemia from as little as 3 
months to 18 years and the most common reported 
histologic type is the AB variant [12].

This syndrome was initially classified as a subset 
of common variable immunodeficiency [12]. The 
immunological findings are hypogammaglobulinae-
mia, few or absent B-cells, an abnormal CD4+:CD8+ 
T-cell ratio, CD4 T-cell lymphopenia with impaired 
T-cells mitogenic responses. Patients with Good syn-
drome usually have reduced serum IgG, IgA and IgM 
[6]. Good syndrome should be suspected in patients 
aged >40 years with evidence of antibody deficiency.

The reported mortality for Good syndrome 
is 46% with the prognosis depending on the 
severity of associated infectious, haematologic and 
autoimmune diseases [12]. The prognosis is believed 
to be worse than other immunodeficiencies [13]. 
The mainstay of management is thymectomy or 
debulking of the thymus and Ig replacement [12]. 
Treatment with Ig maintains a certain level of Ig and 
prevents infections whilst thymectomy prevents 
locally invasive growth and metastasis of thymoma.

The aim of IVIG treatment is to bring the IgG 
trough level >500 mg·dL−1. This has been found to 
decrease infections and improve lung function in 
primary immunodeficiency [14]. A recent study by 
Perez et al. [15] recommended the dosage of IVIG 
be dependent on a patient’s clinical outcome. This 
suggests that different patients may need higher 
trough levels to maintain a stable clinical condition.

Good syndrome should be suspected in a patient 
aged >40 years with thymoma and recurrent 
infections and unexplained antibody deficiency. It 
has a significant mortality, therefore, early detection 
is important. A high index of suspicion and relevant 
investigations are required to diagnose and treat 
infections appropriately.
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