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ABSTRACT

Good syndrome (GS) is a primary immunodeficiency (PID) that presents in middle aged

to older adults with features of thymoma, hypogammaglobulinemia, CD4 T lymphopenia,
inverted CD4/CD8+ ratio, and impaired T-cell mitogen proliferative responses. We

present a patient, a 62-year-old female, who first presented with disease manifestation

of acute hepatitis from hepatitis B virus (HBV) reactivation, which was subsequently
complicated by recurrent hospitalizations for recurrent pneumonia and concomitant
Helicobacter pylori and cytomegalovirus enteritis. She was later found to have thymoma and
hypogammaglobulinemia and was diagnosed with GS. Although the well-known importance
of T cell is in directing B-cell responses in the immunopathology of thymoma, low levels of
natural killer and CD4+ y3 T cells may also be the cause of both low immune surveillance of
tumor development and weak clearance of viral infection. Hence, the temporal sequence of
opportunistic infections following HBV reactivation and thymoma discovery may reflect a
loss of immune surveillance as the first manifestation of PID.

Keywords: Good syndrome; Thymoma and hypogammaglobulinemia; HBV reactivation;
Acute hepatitis

INTRODUCTION

Since the first description of adult-onset hypogammaglobulinemia with the presence of
thymoma in 1954 by Dr Robert Good [1], there have been numerous descriptions of Good
syndrome (GS) but no formal diagnostic criteria. To date, knowledge of the pathogenesis
of GS remains incomplete. Aside from hypogammaglobulinemia, there have been other
immunological impairments described: low or absent B cells, variable defects in cell-
mediated immunity with a CD4 T lymphopenia, inverted CD4/CD8+ T-cell ratio and reduced
T-cell mitogen proliferative responses [1]. Physicians must be aware that GS is a combined
immunodeficiency with both T- and B-cell defects and that pooled immunoglobulin (Ig)
replacement therapy may not sufficiently prevent all infective complications. We describe
a unique case of GS with an atypical presentation, the evaluation, and complex subsequent
disease course.
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CASE HISTORY

In July 2018, a 62-year-old Chinese woman retired seamstress presented to the general
medicine department of an acute hospital. She complained of acute epigastric pain, nausea,
and jaundice for 1 week. Her past medical history was significant for hepatitis B virus (HBV)
carriage, chronic rhinitis, previous tonsillectomy, right hemithyroidectomy for benign
goitre, and uterine fibroids status post hysterectomy. She had no family history of primary
immunodeficiency (PID) or systemic autoimmunity and was uncertain about her vaccination
status. She was the eldest of 8 siblings born to nonconsanguineous parents, she was married
and nulliparous.

On admission, the clinical findings were those of a petite 39-kg female who was jaundiced;
there was no hepatomegaly, no stigmata of chronic liver disease were noted. She was

not in acute hepatic failure. She did not have oral thrush, nor signs of onychomycosis.
Examination of the cardiorespiratory systems were unremarkable. Laboratory evaluation
revealed severe transaminitis of aspartate aminotransferase 480 U/L (10-30 U/L), alanine
transaminase 632 U/L (10-36 U/L), alkaline phosphatase 148 U/L (22-104 U/L), gamma-
glutamyl transferase 177 U/L (7-32 U/L). HBV viral load was elevated at 101,000,000 [U/mL
(8.00 Log IU/mL); with positive serologic markers of hepatitis B surface antigen, hepatitis

B core antibody, and hepatitis B envelope antigen. Serology for human immunodeficiency
virus (HIV) and hepatitis C virus infection were negative. An ultrasound of the abdomen
showed concomitant acute acalculous cholecystitis without evidence of liver cirrhosis. Other
significant negatives in the evaluation for hepatitis included negative antinuclear antibody;
anti-M2; anti-smooth muscle; and anti-LKM. IgG was low at <3.00 g/L (7.00-16.00) and
caerulopasmin levels were normal 22.6 mg/dL (15.0-45.0). In view of persistent dyspepsia,
an oesophago-duodenoscope (OGD) was performed. This revealed oesophageal candidiasis
without gastritis. Retrospective history taking was negative for previous blood transfusions
or history of HBV infection in her mother, spouse or siblings. She was treated with a course of
antibiotics for cholecystitis, started on entecavir for acute hepatitis B flare and oral nystatin.
She made good improvement and was discharged. She was later put on long-term tenofovir
for antiviral prophylaxis.

In early August 2018, the patient was readmitted for a 3-week history of cough with white
sputum production and diarrhoea of 1 day. A chest radiograph (CXR) revealed a left lower
zone consolidation with small pleural effusion and bronchiectatic changes over the right
suprahilar region (Fig. 1). She was treated for community-acquired pneumonia with a
course of clarithromycin and coamoxiclav. Antibiotic therapy was escalated empirically to
meropenem when she continued to be febrile despite initial treatment. Blood and sputum as
well as stool microbiology were unyielding. She showed response to empiric antimicrobial
therapy and was discharged.

Two weeks later in the same month, the patient was readmitted for persistent cough and
recurrence of diarrhoea, she also complained of dyspepsia unresolved since July 2018.

A repeat CXR showed persistence of air space changes in the left lower zone and cystic
bronchiectatic changes in the right hilar and supra-hilar region (Fig. 1). A high resolution
computed tomographic (CT) scan of the thorax revealed bronchiectasis in the right upper
lobe with associated volume loss and left lower lobe consolidation (Fig. 2). There was an
incidental finding of a retrosternal mass noted in relation to the left lobe of the thyroid gland
which was further evaluated with a contrast-enhanced CT scan of the thorax (Fig. 3). The
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Fig. 1. Chest radiograph findings in August 2018 (left) showed left lower zone consolidation with small pleural
effusion and bronchiectatic changes over the right suprahilar region. In September 2018 (right), there was
persistence of air space changes in the left lower zone and cystic bronchiectatic changes in the right hilar and
suprahilar region.

patient had 2 days of piperacillin-tazobactam then 5 days of levofloxacin to complete a 1-week
course of antibiotics. Persistent dyspepsia was presumed to be due to failure of nystatin and
the patient was started on a 2-week course of oral fluconazole. Repeat stool Clostridioides
difficile toxin was negative and further evaluation was not pursued. The cause of diarrhoea was
attributed to prolonged antibiotic use. Further imaging on neck computed tomography (CT)
scan (Fig. 4) showed that the retrosternal mass appeared to be in continuation with the lower
pole of the left thyroid. Ultrasound-guided fine needle aspiration cytology was attempted but
unsuccessful due to poor yield. The patient was clinically and biochemically euthyroid.

Fig. 2. High resolution computed tomographic scan findings of cystic and tubular bronchiectatic changes in right
upper lobe with associated volume loss with patchy areas of consolidation seen in left lower lobe. There are

also scattered areas of centrilobular nodules seen scattered in the right lung and left lower lobe with associated
bronchial dilatation and bronchial wall thickening.
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Fig. 3. Contrast-enhanced computed tomographic scan of the thorax showing a well-defined lobulated
heterogeneously enhancing soft tissue mass noted in relation to the lower pole of left thyroid gland extending
inferiorly into the superior mediastinum in the retrosternal region with foci of calcification within.

Fig. 4. Computed tomographic scan of the neck image describing a retrosternal mass that appeared to be in
continuation with the lower pole of the left thyroid.

In October 2018, she was admitted once again for dyspepsia and recurrence of diarrhoea.
The clinical assessment did not suggest sepsis or dysentery, stool studies were negative for
bacterial or a parasitic aetiology. The patient was given omeprazole and symptomatic therapy.

One month later in November 2018, the patient once again presented to the Emergency
Department with acute vomiting and exacerbation of chronic diarrhoea, she now reported
inability to tolerate oral feeds. This was her 5th hospitalization of the year, and by now her
body weight had decreased to 34.4 kg. This time, the patient underwent both OGD and
colonoscopic evaluation. There was evidence of candidiasis in the upper oesophagus, erosive
pan-gastritis, and punctate erythema in the cecum, the rest of the colon and rectum were
unremarkable (Fig. 5). The rapid urease test was positive for Helicobacter pylori infection, viral
cytopathic change, and positive cytomegalovirus (CMV) immunostains were seen in the
gastric and caecal mucosa on histologic evaluation. Whilst there was evidence of chronic
inflammation in the gastric biopsy, no evidence of colitis or granulomatous inflammation
were detected on histology from the ileum, caecum, and random colonic biopsy samples. An
ophthalmic screen for CMV retinitis was negative. The patient was initiated on eradication
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Fig. 5. Images of oesophago-duodenoscope and colonoscopy respectively showing evidence of candidiasis in
the upper oesophagus, erosive pan-gastritis. Besides punctate erythema in the cecum, the rest of the colon and
rectum were unremarkable.

therapy for H. pylori infection with a course of triple therapy: amoxicillin, clarithromycin and
omeprazole, oral fluconazole for oesophageal candidiasis and valganciclovir for CMV enteritis.

Further history was sought and this revealed past pulmonary tuberculosis in the patient's
20s, for which she had completed treatment. She also had an episode of zoster although

she was unable to recall an earlier episode of varicella infection. She had recurrent lip

ulcers suggestive of herpes liabialis. There was no past history of chronic rhinosinusitis,

or recurrent pneumonia prior to 2018. A diagnosis of GS was now suspected based on
cumulative evidence of gastrointestinal candidiasis (1), CMV enteritis in the absence of HIV
infection recurrent pneumonia with bronchiectasis (2), retrosternal mass with suspicions of
a thymoma (3), and hypogammaglobulinemia (4).

IMMUNOLOGICAL EVALUATION

At onset of disease suspicion, repeat Ig levels were sought, this revealed pan-
hypogammaglobinaemia with IgG < 3.0 g/L (normal range, 0.7-4.0 g/L), IgA < 0.5 g/L (7.0—
16.0 g/L), and IgM < 0.25 g/L (0.4-2.3 g/L) (Table 1). There was no significant proteinuria
(24-hour urinary protein 0.15 g/day), or signs of liver dysfunction. T lymphocyte subset
evaluation via flow cytometry showed marked reduction in CD19 lymphocytes (absolute
count of <5 cells/uL; normal range, 65-620 cells/uL) with normal levels of CD3, CD4, CD8
lymphocytes and natural killer (NK) cells. Vaccine stimulatory study of B-cell function with
23 polyvalent pneumococcal vaccines and tetanus toxoid was subsequently performed.
Antibody levels were assessed at baseline and 4-week postvaccination. For pneumococcus,
all but 2 of 23 serotypes had antibody levels below reference range prestimulation and all

23 serotypes had antibody levels below reference range post vaccination. Antibody levels

to tetanus toxoid were undetectable both pre- and postvaccination. Isohaemagglutinins
(anti-A, anti-B) were low at titres of 1:4 (normal range, >1:8). Lymphocyte proliferation assay
showed mildly depressed lymphoproliferative response to phytohaemagglutinin. The overall
evaluation was consistent with a combined immunodeficiency with a predominance of
reduced B-cell numbers and defective B-cell response to vaccine stimulation.
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Table 1. Summary of immunological workup comprising first set of immunoglobulins levels, T lymphocyte subset evaluation, lymphocyte proliferation assay,
vaccine stimulation studies to pneumococcus, tetanus, and isohaemagglutinins

Variable Results (unit) Reference range
Immunoglobulins levels
1gG (g/L) <3.0 0.7-4.0
IgA (g/L) <0.5 7.0-16.0
IgM (g/L) <0.95 0.4-2.3
Tlymphocyte subset evaluation
CD3 abs (cells/pL) 1,994 600-2,500
CD4 abs (cells/pL) 877 280-1,430
CD8 abs (cells/pL) 1,010 165-1,045
CD19 abs (cells/pL) <5v 65-620
NK cells abs (cells/pL) 438 90-960
CD4/8 ratio 0.87 0.50-2.50
Lymphocytes abs (cells/pL) 2,441 1,000-3,500
Total WBC (cells/pL) 7,900 4,000-10,000
Lymphocyte proliferation assay
Phytohaemagglutinin (pg/mL) 0.5: 41,726 cpm Control: 79,235 cpm
0.1:12,425 cpm Control: 43,503 cpm
Concanavalin A 7.5:103,482 cpm Control: 75,338 cpm
Vaccine stimulation studies to S. pneumoniae 1gG Ab at baseline*
Serotype 1 (ug/mL) <0.4 29.3
Serotype 2 (ug/mL) <0.4 >1.0
Serotype 3 (pg/mL) <0.4 >1.8
Serotype 4 (pg/mL) <0.4 >0.6
Serotype 5 (pg/mL) <0.4 >10.7
Serotype 8 (ug/mL) <0.4 29.9
Serotype 9N (pg/mL) <0.4 9.2
Serotype 12F (pug/mL) <0.4 >0.6
Serotype 14 (ug/mL) <0.4 >7.0
Serotype 17F (ug/mL) <0.4 >7.8
Serotype 19F (pg/mL) <0.4 >15.0
Serotype 20 (pg/mL) <0.4 >1.3
Serotype 22F (ug/mL) 0.6 27.2
Serotype 23F (ug/mL) 0.6 >8.0
Serotype 6B (ug/mL) <0.4 24.7
Serotype 10A (pg/mL) <0.4 22.9
Serotype 11A (pg/mL) <0.4 22.4
Serotype 7F (pg/mL) <0.4 3.2
Serotype 15B (ug/mL) <0.4 >3.3
Serotype 18C (pg/mL) <0.4 3.3
Serotype 19A (pg/mL) <0.4 2171
Serotype 9V (pg/mL) <0.4 22.6
Serotype 33F (ug/mL) <0.4 >1.7
Vaccine stimulation studies to tetanus toxoid IgG Ab?
Tetanus toxoid 1gG Ab 0.00 IU/mL 20.01
Isohaemagglutinin levels (blood group: O+)
Anti-A isoantibody 1:4 >1:8
Anti-B isoantibody 1:4 >1:8

NK, natural killer; WBC, white blood cell; Ab, antibody.
*Repeat values post vaccination 1 month later remained the same except that of serotype 23F which showed a modest increase to 0.8 pg/mL. TRepeat values
post vaccination 1 month later remained below detection limit.

DEFINITVE MANAGEMENT

In late November 2018, she underwent surgical and excision of the anterior mediastinal
tumor. Intraoperatively, the remnant left thyroid and anterior mediastinal tumor were
resected, there was no evidence of local tumor invasion. The tumor on histological analysis
was revealed to be type A thymoma with focally present transcapsular invasion and

https://apallergy.org https://doi.org/10.5415/apallergy.2020.10.e37 6/12


https://apallergy.org

Atypical presentation of Good syndrome: acute hepatitis AS|a PaCIﬁC a I Iera

https://apallergy.org

tumor extension into mediastinal fat (Masaoka stage IIA), remnant thyroid on histology
was consistent with a multinodular goitre. The patient was started on lifelong thyroxine
replacement. In January 2019, she was commenced on intravenous pooled immunoglobulin
(IVIg) infusion, replacement doses of 0.4-g/kg body weight were administered once
monthly. Additionally, the patient underwent a course of radiation therapy from February to
March 2019.

CLINICAL PROGRESSION

From April to May 2019, she suffered complications of infective exacerbation of
bronchiectasis, oral thrush, and oesophageal stricture as a result of CMV oesophagitis. She
had a further 5-kg weight loss as a result of dysphagia and poor oral intake. Aspiration was
suspected as the trigger of chest infection despite appropriate IVIg therapy. CMV infection
was treated with IV ganciclovir and the patient underwent a series of endoscopic oesophageal
dilatation. From June 2019 till date, the patient has not developed any further episodes of
infection, she now tolerates a soft diet and her body weight has stabilised at 30 kg (body mass
index, 13.9 kg/m?). She continues with tenofovir for HBV prophylaxis and IVIG replacement
therapy achieving a trough IgG level of 5.53 to 6.23 g/L.

DISCUSSION

Definition

Although GS is classified as a distinct entity by the expert committee of the World Health
Organisation/International Union of Immunological Societies on PID [2], no formal diagnostic
criteria have been proposed to date. GS is a PID that presents in the 5th—6th decade oflife [1, 3-5]
with features of thymoma and hypogammaglobulinemia [6]. The focus on low immunoglobulins
can be misleading, for aside from defects in humoral immunity, cell-mediated immunity can also
be afflicted, with reports of CD4 T lymphopenia; inverted CD4/CD8+ T-cell ratio; and reduced
T-cell mitogen proliferative responses [1, 7]. GS seems to be better described as a broader
classification of thymoma associated with immunodeficiency, as described in the European
Society for Inmunodeficiencies (ESID) registry [6]. The ESID registry also defines clinical
criteria of GS as the presence of thymoma associated with reduced serum IgG (<2 standard
deviation below the mean reference for age) [6].

Pathogenesis

The association of thymoma and hypogammaglobulinemia leading to infective
complications is not well understood. Initially thought to be secondary to
hypogammaglobulinemia, thymic pathology was later thought to have consequences on
B-cell activation through loss of self-tolerance [8]. The thymus has been known to play a
critical role in T-cell education, influencing the balance of immune reactivity essential to
host-defense and self-tolerance [9]. Thymic pathology thus explains the observation of
coincident autoimmunity and immunodeficiency, reflecting T cells that are both overreactive
to self and underresponsive to pathogens [9]. In GS, low levels of NK, and CD4+ vy T

cells may be the cause of both low immune surveillance of tumor development and weak
clearance of viral infection [10]. The importance of T cell directing B-cell responses is also
apparent in the immunopathology of thymoma, leading to hypogammaglobulinemia as a
cardinal manifestation of GS [8, 11].
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However, in a study by Przemyslaw and colleagues, 2 observations suggest that thymic
pathology is a consequence of central tolerance defects and marrow autoimmune processes
rather than the etiology [10, 11]. One, that follow-up of a patient postsurgical excision of

a thymoma resulted in neither IgG nor B/NK cell count increase but induces permanent
decrease of all subpopulation of T cells during 4-year observation period. Further,
significantly lower IgG level, percentage of peripheral blood B lymphocytes, CD4/CD8 ratio,
and expression of CD28 in thymectomized patients have also been described [12]. Secondly,
that B cells in patients with severe form of GS were defective and failed to produce normal
amount of Ig even when the influence of T cells was inhibited by immunosuppressive therapy
(for example, cyclosporine) [10]. These suggest that both T- and B-cell defects are not a result
of thymic pathology but are a consequence of abnormal differentiation of lymphoid precursor
cell subset in the bone marrow [8].

In recent years, there has also been growing interest in the genetic polymoprhism of cell
signaling pathways linked to GS. One such mechanism highlighted is that of weak interaction
between CXCL12 (formerly called pre-B-cell growth-stimulating factor), and its ligand CXCR4
on B-cell precursors resulting in low B-cell expression and maturation, and possibly NK cells
differentiation arrest [10]. Another pathway to mention is that of the B-cell activating factor
(BAFF): BAFF receptor signaling [13, 14]. It has been demonstrated in mice that high levels

of BAFF can support B-cell survival [9, 13] and increase numbers of mature B cells but this
also leads to progressive autoimmune disease similar to SLE [15]. A case report by Lougaris et
al. [16] describes the first patient affected with GS to carry 2 missense mutations in BAFF-R,
P21R/H159Y, associated with low BAFF-R expression and low B-cell counts.

Indeed, delineating well-defined clinical and immune parameters with a better
understanding of the genetic basis of immune mechanisms will aid in further differentiation
of GS from other PIDs and allow better prognostication of disease. One such observation
thus far has been the lower expression of NK cells in GS and the association with a

poorer prognosis than X-linked agammaglobinaemia (XLA) and common variable
immunodeficiency (CVID) [10, 11].

Clinical presentation

GS is distinctive in that onset of PID occurs in the 5th—6th decade of life [3-5]. This is in stark
contrast to severe combined immunodeficiency (SCID) and XLA [6] which present in the 1st
decade of life and CVID which presents from 20-40 years of age [5, 17]. Unlike most other
PIDs which present at a young age or in childhood, our patient did not have a clinical profile
suspicious for PID before age 62 years old.

GS renders patients susceptible to a spectrum of characteristic bacterial, viral, fungal, and
opportunistic infections [18] reflecting dysfunction in humoral and cellular arms of immune
defense [19]. GS patients are commonly afflicted with severe infections by encapsulated
bacterial such as Streptococcus pneumoniae and Haemophilus influenzae [3, 19, 20], causing recurrent
and severe ear, sinus, and pulmonary infections [1, 3, 4, 20]. This has also been observed in
other disorders with predominantly antibody dysfunction [6]. In contrast, conditions with
defective cell-mediated immunity such as SCID [20] give rise to opportunistic viral and fungal
infections. A similar observation has also been described in thymoma patients [7, 21-23].

Of the viral pathogens that have been reported in GS patients, CMV appears to be the most
common pathogen [1, 3, 24], others include varicella zoster virus, herpes simplex virus, HHVS,
human papilloma virus, Echovirus 22, and JC virus [1, 7]. Kelleher and Misbah [3] described
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CMV colitis and retinitis and mucocutaneous Candida infection as prominent features of
GS. Manifestations of CMV disease reported are retinitis, pneumonitis, encephalitis, colitis,
enteritis, adrenalitis, and gastritis [1]. In terms of fungal infections, common pathogens are
those of Candida, pneumocystis jiroveci, and Aspergillus [1, 11].

In a systemic review of GS, Kelesidis and Yang [1] also described the temporal relationship
of thymoma diagnosis with onset of hypogammaglobulinemia or infection. In 42.4% of
patients, diagnosis of thymoma precedes hypogammaglobulinemia or infections, whilst 20%
were diagnosed subsequently, and in 37.9% diagnosis was made simultaneously. In the same
systemic review, spindle cell thymomas made up half of all thymomas compared to other
histologic types.

Autoimmune manifestations commonly described in association with thymoma include
pure red cell aplasia (PRCA) (34.8%), myasthenia gravis (15.7%), and oral lichen planus (12.4%)
[1, 7]. One-third of patients had PRCA in a study by Malphettes et al. [5] Other manifestations
also described are Sjogren's syndrome and systemic lupus erythematous [4, 5].

The patient had an atypical presentation with HBV reactivation [25] as the initial event
leading to eventual PID diagnosis. She had a serious infection (acute liver failure) with a
common pathogen (HBV) preceding a chain of recurrent fungal and opportunistic infections
(CMYV, candidiasis). The patient did not have other risk factors for HBV reactivation such as
the presence of cirrhosis or ongoing steroid and other immunosuppressive therapy. Although
speculative, the temporal sequence of opportunistic infections following HBV reactivation
and thymoma discovery may reflect a loss of immune surveillance as the first manifestation
of PID [10]. A novel feature in our patient was the concomitant H. pylori infection in addition
to CMV gastritis. Lower serum bactericidal activity to H. pylori have been observed in
primary antibody deficiency disorders like XLA and CVID, leading some to postulate that
hypogammaglobulinemic states, causes immune dysregulation and predisposes to chronic
infections like H. pylori. However, to our best knowledge, H. pylori is not commonly reported
as an associated infection in GS patients [26].

Principles of management

The management of GS is challenging, as it requires urgent surgical management in the setting
of a malignant thymoma, with the need for appropriate and often prolonged antimicrobial
therapy in a chronically ill patient. In the long term, there is a need for pooled Ig replacement
and in select cases, antimicrobial prophylaxis to address defects in T-cell immunity.

A thymectomy is often required and its completeness is the most important indicator of
long-term prognosis [27, 28]. Surgical removal or debulking can prevent locally invasive
growth and metastasis with advanced staged tumors requiring radiotherapy and combination
chemotherapy [1]. However, it is also worth noting that surgical removal of the thymoma
does not reverse immunological abnormalities [11, 29, 30].

Ig replacement has been shown to improve infection control, reduce hospitalization, and
decrease use of antibiotics [1, 11]. Kelesidis and Yang [1] found that approximately 38% of
patients with GS had reduced incidence of infections after treatment with pooled gamma
globulin also known as IVIg. The likelihood of IVIg replacement is inversely related to the
baseline IgG levels (particularly with levels below 4 g/L) [31]. However, IVIg therapy has been
associated with risks of anaphylaxis, acute renal failure, thromboembolism, and exposure to
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blood borne pathogens [32]. In a review article, Jolles proposed 3 key factors in determining

the need for IVIg. These include impairment of vaccine responses (1), degree of infection
burden (2), and risk of potential end organ damage (3) [31].

There are no fixed guidelines on the dosing regime of IVIg but most consensus guidelines
recommend starting in doses between 400 and 600 mg/kg every 3—4 weeks intravenously
(or the equivalent given in divided doses once or twice a week subcutaneously) to achieve
trough IgG serum levels around 6-8 g/L [27]. Registry data from the European PID [33] also
demonstrated increased episodes of serious infections and prolonged hospitalization in PID
patients with median IgG levels of <4 g/L. Ultimately, IVIg therapy should be titrated based
on effective reduction in frequency of infections requiring antibiotics and hospitalization
[28]. In Singapore, long-term IVIg can be costly and patients often require assistance with
public funding.

Serious infections despite adequate IVIg replacement, the extent of end organ damage from
recurrent infection, are potential indications for antimicrobial prophylaxis in GS [34]. There is
wide variation in prescribing practice for the use of prophylactic antibiotics across PIDs [34].
One observed trend has been the use of macrolide antibiotic as prophylaxis in the management
of bronchiectasis in cystic fibrosis patients. It was found that long-term macrolide use resulted
in reduced mortality, improved lung function and fewer exacerbations in randomized trials
studying erythromycin, clarithromycin, and azithromycin [34]. In chronic HBV carriage,
antiviral prophylaxis is recommended for patients undergoing immunosuppressive therapy in
the form of cytotoxic chemotherapy, antitumor necrosis factor therapy, antirejection therapy
for solid organ transplants, anti-CD20 therapy, or glucocorticoids >20-mg day for a minimum
of 4 weeks [25, 35]. However, there is no guidance as to the duration of anti-HBV prophylaxis in
the patient with PID. In our patient who has preserved liver function without cirrhosis, lifelong
antiviral prophylaxis is a strong consideration.

In summary, we describe an atypical presentation of GS, with first disease manifestation of acute
hepatitis from HBV reactivation, complicated by thymoma, recurrent pneumonia, concomitant
H. pylori, and CMV enteritis. The diagnosis of GS requires a high index of suspicion, with
profound hypogammaglobinemia being an important clue. Further, the temporal sequence

of opportunistic infections following HBV reactivation and thymoma discovery may reflect

aloss of immune surveillance as the first manifestation of PID. The management of GS is
multidisciplinary in nature and there is a need for lifelong IVIg replacement.
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