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Case description

A 49-years old lady in Hong Kong who enjoyed good past 
health and was not vaccinated against Severe Acute Respira-
tory Syndrome Coronavirus-2 (SARS-COV-2) presented to a ter-
tiary hospital in Hong Kong in April, 2022 with cough, fever and 
shortness of breath. She tested positive for SAR-CoV-2 by Rapid 
Antigen Test (RAT) on nasal swab sampling 20 days ago after 
close contact with a person with Coronavirus Disease 2019 (CO-
VID-19).

On presentation, she was afebrile with oxygen saturation 
of 96% on 1 L/minute nasal cannula oxygen. Her chest X-ray 
showed multilobar pulmonary infiltrates. Her throat saliva’s 
SARS-CoV-2 Ribonucleic Acid (RNA) Reverse Transcription-Poly-
merase Chain Reaction (RT-PCR) Cycle Threshold (Ct) value was 
27.9. Blood tests showed lymphopenia and elevated inflamma-
tory markers (Table 1A). She was started on intravenous amox-
icillin-clavulanate and a 9-day course of oral dexamethasone. 
Remdesivir was not given initially as she was at day 20 of infec-
tion and had Ct value >25. The first day of infection was defined 
as the day of initial positive SARS-CoV-2 RAT.

Twenty-five days after infection, she developed spiking fever 
and persistent shortness of breath. Repeated sputum sample 
grew acinetobacterbaumanii, computer tomography of the tho-
rax revealed multilobarperipheral ground glass opacities, con-
solidation and collapse over bilateral lower lobes, non-occlusive 
pulmonary embolism in left lower lobe segmental pulmonary 
artery and a thymic mass (Figure 1). She exhibited no features 
of myasthenia gravis and her anticholinesterase antibodies level 
was normal. Intravenous meropenem and subcutaneous low 
molecular weight heparin were started. 

Thirty-six days after infection, her hypoxaemia worsened 
with PaO2/FiO2 of 124 mmHg on 10 L/minute face mask oxy-
gen. She was admitted to the intensive care unit for high flow 
nasal cannula oxygen therapy. Repeat chest X-ray showed per-
sistent diffuse ground glass infiltrates, CRP was 279.9 mg/L and 
ferritin was 7429 pmol/L. Bronchoalveolar lavage detected cy-
tomegalovirus nucleic acids and found alveolar macrophages 
and inflammatory cells on cytology but did not detect other 
organisms. Autoimmune screen, myositis panel and human im-
munodeficiency virus serology were negative. Of note, repeat 
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Figure 1: Contrast thorax computer tomography showing: A. bilat-
eral ground glass opacities; B. Left lower lobe segmental pulmo-
nary arterial embolism; C. Thymic mass (red arrow). 

Table 1: Immunological and haematological parameters of the 
patient.

Patient Normal range/ 
Healthy control

A. Haematological parameters and inflammatory markers on 
admission

Haemoglobin 7.6 g/dL 11.2 – 13.8 g/dL

Platelet 411 x 109/L 163 – 356 x 109/L

Leucocyte count 8.9 x 109/L 4.2 – 9.6 x 109/L

Lymphocyte count 0.8 x 109/L (0.8%) 1.1 – 3.1 x 109/L 
(17.4 – 44.5%)

Granulocyte count 7.8 x 109/L (88%) 2.2 – 6.4 x 109/L 
(42.6 – 72.3%)

Monocyte count 0.4 x 109/L (4%) 0.3 – 0.8 x 109/L  
(4.7-11.8%)

C-reactive protein 159.9 mg/L <9.9 mg/L

Ferritin 167 P mol/L 29 – 337 pmol/L

D-dimer 1458 <500 ng/ml

Lactate dehydrogenase 669 U/L 103 – 199 U/L

B. Serum immunoglobulin pattern

IgM 0.07 g/L 0.33 – 2.93 g/L

IgA 0.80 g/L 0.65 – 4.2 g/L

IgG 4.94 g/L 5.52 – 16.3 g/L

C. Immunophenotypic analysis of lymphocytes

Leucocyte count 5.9 x 109/L 4.2 – 9.6 x 109/L

Lymphocyte count 1.17 x 109/L (20%) 1.1 – 3.1 x 109/L 
(17-44.5%)

Granulocyte count 4.22 x 109/L (72%) 2.2 – 6.4 x 109/L 
(42.6-72.3%)

Monocyte count 0.47 x 109/L (8%) 0.3 – 0.8 x 109/L  
(4.7-11.8%)

Total Tcells (CD3) 1.03 x 109/L (87.7%)

Thelper cells (CD4) 0.3 x 109/L (25.7%)

Tsuppressor cells (CD8) 0.66 x 109/L (56.1%)

Total B cells (CD19) 0

Natural Killer cells 
(CD56) 0.14 x 109/L (11.9%)

CD4/CD8 ratio 0.46

D. Lymphocyte proliferation assay 

Unstimulated 3153 cpm/106 cells 3300 cpm/106 cells

PHA 248880 
cpm/106cells

355447 cpm/106 

cells

Con A 157787 
cpm/106cells

250793 cpm/106 
cells

PWM 58787 cpm/106 
cells 73027 cpm/106 cells

SARS-CoV-2 nasopharyngeal aspirate RT-PCR Ct value was 18 
and serum SARS-CoV-2 IgG remained negative on day 36 after 
initial SARS-CoV-2 infection. Thus persistent COVID-19 infection 
with underlying immune compromised status was suspected. 
Serum immunoglobulin pattern showed hypogammaglobu-
linaemia (Table 1B). Lymphocyte subset study showed absent B 
cells, low CD4 cellsand low CD4/CD8 ratio (Table 1C). Lympho-
cyte Proliferation Assay (LPA) was normal (Table 1D). Fine nee-
dle aspiration biopsy of the thymic mass showed histological 
features compatible with type A thymoma. Good’s Syndrome 
(GS) was diagnosed and Intravenous Immunoglobulin (IVIG) 0.4 
g per kg was started. Co-trimoxazole and acyclovir prophylaxis 
was given to prevent further opportunistic infections. In view 
of persistently high SARS-CoV-2 viral load and clinical deterio-
ration, she was given tocilizumab, repeated courses of dexa-
methasone and remdesivir. Antivirals targeting cytomegalovirus 
infection were not given in view of clinical improvement after 
IVIG and treatment of COVID-19. Following COVID-19 treat-
ment and 2 days after commencement of IVIG, her PaO2/FiO2 
improved to 576.56 mmHg on 3 L/minute nasal cannula oxygen. 
She was discharged home 51 days after admission and was able 
to be weaned off oxygen entirely. Immunoglobulin replacement 
was arranged monthly in the haematology clinic

Discussion

We described the first case of COVID-19 occurring in a pa-
tient with GS in Asia and the third case to our knowledge in 
which prolonged SARS-CoV-2 infection was the index presenta-
tion leading to the diagnosis of GS in a patient without any his-
tory of preceding infections or thymoma [1,2]. 

GS is a rare adult-onset combined immunodeficiency char-
acterized by thymoma, hypogammaglobulinaemia and Bcell 
depletion [3]. Patients with GS are predisposed to recurrent 
infections, particularly from encapsulated organisms and op-
portunistic organisms such as cytomegalovirus, candida and 
pneumocystis carinii. The main findings on immunological in-
vestigation are hypogammaglobulinaemia, low or absent B 
cells, variable defects in cell mediated immunity such as CD4+ 
T cell lymphopenia and reduced T cell mitogen proliferative re-
sponses [3]. 

Abbreviations: PHA: phytohemagglutinin; Con A: concanavalin A; 
PWM: Pokeweed mitogen; CPM: Counts per minute.

In the context of SARS-COV-2 infection, Bcell alymphocyto-
sis is linked to poorer prognosis [4]. Studies of B cell depleted 
patients with COVID-19 have found delayed clearance of SARS-
CoV-2 and hyperactivation of myeloid immune response pos-
sibly leading to persistent infection and hyperinflammatory 
syndromes [5]. Our patient’s immunological evaluation showed 
absent B cells but normal LPA indicating preserved T cell func-
tion, further demonstrating the important role of B cells in im-
mune response against SARS-CoV-2. 
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Treatment of GS involves immunoglobulin replacement and 
resection of thymoma, although immune defects may persis-
tent despite resection of thymoma [3]. Our patient was suc-
cessfully treated with steroids, antiviral therapy and IVIG with 
clinical improvement and survival to hospital discharge. Con-
valescent plasma had also been used in another GS case with 
COVID-19 successfully [1].

Our case highlighted the importance of maintaining a high 
index of suspicion for underlying immunodeficiency in patients 
with persistent SARS-CoV-2 infection, as COVID-19 may be the 
first presentation of the immune deficiency. GS should be sus-
pected in the context of thymoma even without known history 
of recurrent infections. Lymphopenia, being a common feature 
of COVID-19 infection [6], may become a red herring leading to 
under-recognition of underlying immunodeficiency. Timely di-
agnosis of GS by lymphocyte subset analysis, LPA and treatment 
with immunoglobulin replacements may improve outcomes 
and prevent future infections.

Declarations

Ethics: The patient was treated in accordance to the Declara-
tion of Helsinki. The patient’s written consent for the case re-
port has been obtained.

Conflicts of interests: The authors have no conflicts of inter-
ests to declare. 

Author contributions: 

Concept or design: M Hau, L Ling, WH Yip

Acquisition of data: M Hau, WH Yip

Analysis or interpretation of data: M Hau, EKY Chiu

Drafting of the manuscript: M Hau

Critical revision of the manuscript for important intellectual 
content: EKY Chiu, L Ling, WH Yip

Acknowledgement: We would like to thank Dr Man Fai Law 
for contributing to the clinical management and obtaining the 
immunological investigations. 

Funding: This study received no specific grant from any fund-
ing agency in the public, commercial, or not-for-profit sectors. 

References

1. London J, Boutboul D, Lacombe K, et al. Severe COVID-19 in Pa-
tients with B Cell Alymphocytosis and Response to Convalescent 
Plasma Therapy. J Clin Immunol. 2021. 

2. Steiner S, Schwarz T, Corman VM, et al. SARS-CoV-2 T Cell Re-
sponse in Severe and Fatal COVID-19 in Primary Antibody Defi-
ciency Patients Without Specific Humoral Immunity. Frontiers in 
Immunology. 2022.

3. Kelleher P and Misbah SA. What is Good’s syndrome? Immuno-
logical abnormalities in patients with thymoma. J Clin Pathol. 
2003.

4. Grammatikos A, Donati M, Johnston SL, et al. Peripheral B Cell 
Deficiency and Predisposition to Viral Infections: The Paradigm 
of Immune Deficiencies. Front Immunol. 2021. 

5. Gaitzsch E, Passerini V, Khatamzas E, et al. COVID-19 in Patients 
Receiving CD20-depleting Immunochemotherapy for B-cell Lym-
phoma. Hemasphere. 2021. 

6. Cheung CM, Law M, Lui G, et al. Coronavirus Disease 2019 (CO-
VID-19): A Haematologist’s Perspective. Acta Haematologica. 
2020.


