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Beyond Good’s syndrome: A case of multifactorial
thymoma-related immunodeficiency with
cytomegalovirus reactivation

Maria Cunha, Inés Leitao, Tiago Marques, Alvaro Pereira

ABSTRACT

Introduction: Thymomas, by virtue of T-cell maturation
derangement, are frequently accompanied by parathymic
syndromes. Classically, Good’s syndrome characterizes
immunodeficiency in patients with thymoma, comprising
of hypogammaglobulinemia and various degrees of T-cell
impairment; however, these patients frequently suffer
from additional iatrogenic effects of chemotherapy
or immunosuppressors used to control autoimmune
phenomena. As a result, they often exhibit signs of
decreased bone marrow response and cytopenias, leading
to opportunistic infections such as cytomegalovirus
(CMV) reactivation, whose role in perpetuating the state
of immunodeficiency may be under-explored.

Case Report: We describe the case of a 62-year-old man
with a thymoma who exhibited several paraneoplastic
syndromes, including Good’s syndrome. The patient had
also been diagnosed with sigmoidal adenocarcinoma,
previously medicated with capecitabine and was currently
medicated with corticosteroids and azathioprine,
placing an additional strain on his already compromised
immune system. After being inadvertently exposed
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to the combination of azathioprine and allopurinol,
he developed pancytopenia with little response to
granulocyte-colony stimulating factor (G-CSF) after
withdrawal of the offending agents. A high CMV viral load
was suspected as a cause for perpetuating leukopenia.
Treatment with ganciclovir resulted in bone marrow
recovery, and immunoglobulin replacement together
with antibiotic and antiviral prophylaxis prevented other
serious infections until thymectomy and completion of
chemotherapy.

Conclusion: This case exemplifies many of the
complexities in managing patients with thymomas,
particularly when balancing autoimmunity and immune
suppression. Cytomegalovirus reactivation is not
unusual in this context and cytopenias may be the only
manifestation. Although treatment of symptomatic
disease is beneficial, the role of prophylaxis is not yet
consensual due to its potentially myelosuppressive
effects.

Keywords: Cytomegalovirus, Good’s syndrome, Immu-
nodeficiency, Thymoma
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INTRODUCTION

Thymomas are rare tumors of the mediastinum
derived from the thymic epithelium. The thymus is the
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site of maturation for T cells, playing a central role in the
development of immunocompetent T cells, differentiation
and proliferation of T-cell subsets, the evolution of naive
T-cells into T helper cells (CD4), and cytotoxic suppressor
cells (CD8), and migration of mature T cells into the
circulating lymphocyte pool and peripheral tissues. The
process of immune system maturation is most active
during childhood; indeed, thymus growth peaks around
the ages of two or three and begins to shrink during
adolescence. Although some activity is retained during
adulthood, involution of the thymus partially accounts for
increased susceptibility to infections during old age [1].
Adequate functioning of the thymus is not only crucial
for achieving protection against infectious agents, but
also in induction of immune self-tolerance in order to
prevent self-harm or autoimmunity [2]. Deregulation of
thymopoiesis via decreased thymic epithelial expression
of the thymic autoimmune regulator gene (AIRE) and
major histocompatibility complex (MHC) Class II, as well
as alterations in thymic architecture lead to autoimmune
complications that manifest as paraneoplastic disorders [3].

Over 20 parathymic syndromes have been described,
affecting approximately 40% of patients with thymoma
[4]. A particular challenge to physicians treating patients
with thymoma is the overlapping of autoimmunity with
immunosuppression, often aggravated by treatment of
parathymic syndromes, coexisting neoplastic diseases
and unintended iatrogenic effects [5].

Immunodeficiency characterized by hypogammaglo-
bulinemia with variable rates of T-cell derangement affects
6—11% of patients with thymoma and is usually referred to
as Good’s syndrome. This parathymic syndrome usually
presents in the 4th or 5th decade of life, affecting both men
and women at similar rates, and is typically diagnosed
following an infectious complication [6].

According to one case series of 21 patients with Good’s
syndrome, capsulated organisms such as Streptococcus
pneumoniae and Haemophilus influenzae are the
most frequent cause of infection, with 86% of patients
reporting pneumonia, 57% reporting bronchiectasis, and
33% developing sinusitis. Chronic and recurring diarrhea
are also an important feature, affecting 38% of patients;
opportunistic infections associated with cellular immune
defects seem to be less prevalent, but may include sporadic
cases of mucosal candidiasis, aspergillosis, isosporosis,
disseminated infection by Mycobacterium tuberculosis
and cytomegalovirus (CMV) disease such as colitis and
retinitis [6, 7].

In this context, management of CMV reactivation
represents the ultimate trial, since both this opportunistic
infection and its treatment may result in further damage
to an already fragile immune system.

CASE REPORT

We describe the case of a 62-year-old man who
was referred to an infectious diseases consultation on
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January 14, 2019 with the presumptive diagnosis of
chronic facial impetigo. The patient had a history of
myasthenia gravis diagnosed 9 months earlier, when he
presented with ptosis, dysphagia and fatigue, and was
positive for acetylcholine receptor antibodies. During
the following investigation, a computer tomography (CT)
scan detected a 5 cm mass in the anterior mediastinum
suggestive of thymoma (Figure 1). He was scheduled for
a surgical intervention in February 2019. He was also
diagnosed with a grade-1 sigmoidal adenocarcinoma,
having been subjected to sigmoidectomy six months prior
to the consultation. He had also been treated with one
cycle of capecitabine, which had been suspended due to
gastrointestinal and hematological intolerance.

At the time, he was medicated with 100 mg
azathioprine, 40 mg prednisolone, pyridostigmine 5
id and omeprazole. Following a diagnosis of corticoid-
associated Diabetes Mellitus, he was started on oral
antidiabetic medication. He described several courses of
antibiotics for his skin condition, with no relief.

On physical examination, he was found to have flaccid
blisters and erosions on his face and neck (Figure 2A). Blood
tests revealed bicytopenia, with low hemoglobin as well as
total white blood cell count, including CD4+T-cell and B

Figure 1: Chest CT-scan performed on July 17, 2018
(mediastinal window) demonstrating a 5 cm mass in the
anterior mediastinum.

A e |
Figure 2: (A) Photograph of the patient’s skin lesions taken on
the day of his first Infectious Diseases consultation, on January
14, 2019, demonstrating flaccid blisters and erosions on his
face and neck. (B) Photograph of the patient’s skin lesions after
healing, taken on February 7, 2019.

B .
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cell lymphopenia, as well as hypogammaglobulinemia,
with a normal erythrocyte sedimentation rate and C
reactive protein (Tables 1 and 2).

Table 1: Patient’s laboratory results upon hospital admission

Laboratory parameter Patient’s values Units
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skin biopsy (Figure 3) (immunofluorescence revealed
IgG and complement reticular deposits in epidermis
with acantholysis) and proposed for intravenous
immunoglobulin (IVIG) treatment. Paraneoplastic
pemphigus serum antibody screening was negative.

The co-existence of thymoma-related immunodeficiency
(Good’s syndrome) was also considered, regarding the

Hemoglobin 8.4 mg/dL new-onset hypogammaglobulinemia as well as low B and
Leucocyte count 2.55 x109/L CD4+ T cell count. Considering his low immunity status,
. , he was started on a prophylactic dose of cotrimoxazole.

Neutrophil count 2.02 x10°/L Two days later, he was admitted to the Emergency

Eosinophil count 0.01 x10%/L Room complaining of severe fatigue and was found to

Basophil count . x109/L be hypotensive (blood pressure 81/48 mmHg). His
, skin lesions now showed yellow crusting. Blood tests

Lymphocyte count 0.5 x10%/L revealed a further drop in hemoglobin (Hb 6.5 mg/dL)

Monocyte count 0.03 x109/L

Platelet count 188 x109/L

Erythrocyte sedimentation 7 Mm

rate

C reactive protein 0.37 mg/dL

ALT (alanine transaminase) 20 U/L

GGT (gamma-glutamyl 16 U/L

transferase)

Total bilirubin 2.07 mg/dL Figure 3: (A) Histopathology of the patient’s facial skin

Albumin 3 g/dL lesions biopsied on January 14, 2019. Hematoxylin and eosin

stain, 100x magnification. Described as an intraepidermal
LDH (lactate dehydrogenase) 277 U/L bulla covered with necrosis, with keratinocyte ballooning and

Considering the more likely possibility of the skin
lesionsrepresenting pemphigusin the setting of thymoma-
related autoimmunity, the patient was submitted to a

Table 2: Patient’s immunoglobulin and lymphocyte subtype count

giant multinucleated cells, with no visible acantholysis. Slight
perivascular inflammatory lymphocytic infiltrate is present in
the superficial dermis. (B) Histopathology of the patient’s facial
skin lesions biopsied on January 14, 2019. Hematoxylin and
eosin stain, 400x magnification.

Serum immunoglobulins and light Patient’s values Units Reference values

chains

IgG 496 mg/dL 700—1600

IgA 212 mg/dL 70—400

IgM 82 mg/dL 40—230

K 168 mg/dL 155—401

L 68 mg/dL 93—242

K/L ratio 2.47 1.20—3.61

Lymphocyte populations Patient’s values Units Percentage values Reference percentage
values

CD3+ lymphocytes 475 cells/uL. 91.9% 60-85%

CD4+ lymphocytes 78 cells/ul. 15.8% 20-59%

CD8+ lymphocytes 373 cells/uLL 75% 19—48%

CD19+ lymphocytes 33 cells/uL. 6.8% 7—23%

CD3-CD56+ lymphocytes 4.5 cells/ul. 0.9% 6—29%

Abbreviations: CMV: cytomegalovirus; G-CSF: granulocyte-colony stimulating factor; CD: cluster of differentiation; CT: computer
tomography; Ig: Immunoglobulin; IVIG: intravenous immunoglobulin; Hb: hemoglobin; TWBC: total white blood cell count; HIV:
human immunodeficiency virus
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and leukocytes (TWBC 1.06 x 109/L). Considering his
rapidly declining general state, he was admitted to the
Infectious Diseases ward of the Santa Maria University
Hospital.

Upon reviewing the patient’s medical history, it was
discovered thathehadrecentlybeenprescribed allopurinol
for hyperuricemia (uricemia 9.7 mg/dL, no clinical
picture of gout) by his general physician. Treatment with
azathioprine and allopurinol was immediately suspended
considering the interaction between these drugs as a
likely aggravating factor for the bicytopenia. He was
given a blood transfusion and started on darbepoetin,
folic acid, granulocyte-colony stimulating factor (G-CSF),
and intravenous immunoglobulin (IVIG). He was also
medicated with flucloxacillin for likely staphylococcal
superinfection of pemphigus lesions.

Hypotension eventually responded to fluids,
antibiotics and tolowering the dose of acetylcholinesterase
inhibitors. After a 5-day course of immunoglobulin he
was restarted on azathioprine.

Despite these measures, the patient remained severely
anemic, requiring 2 additional blood transfusions. He
had no evidence of blood loss or hemolysis and had a
reticulocyte index of 0.5. Erythropoietin levels were
above reference values (34.4 mIU/mL). Considering
the possibility of thymoma-related pure red cell aplasia,
a myelogram was preformed, revealing a myeloid/
erythroid ratio of 1:1.8, with increased iron deposits and
no evidence of dysplasia.

Following a slower than expected leukocyte count rise
and the development of thrombocytopenia, a CMV viral
load was ordered and was found to be 428,920.3 copies/
mL. He had no other target organ involvement and was
started on ganciclovir.

After treating a nosocomial bacteremia to Serratia
marcescens with ertapenem (isolated in 2 sets of
hemocultures taken 12 days after admission; previous
blood cultures taken 5 days earlier were negative),
following 10 days of ganciclovir, the patient’s leukocyte
and platelet count normalized. Hemoglobin stabilized
at 10 g/dL under darbepoetin. Twenty-three days
after being admitted to the hospital, he was subjected
to surgical thymoma excision. Pathology confirmed
B3 thymoma with transcapsular invasion Masaoka
stage Ila, with atypical glandular structures. After a
multidisciplinary discussion, it was decided to initiate
adjuvant chemotherapy (cisplatin and etoposide) as well
as local radiotherapy. The patient was discharged under
once weekly darbepoetin, valganciclovir 900 mg 2 id,
azathioprine 100 mg 1 id, prednisone 30 mg 1 id, thrice
weekly cotrimoxazole 960 mg, pyridostigmine 60 mg 3 id,
omeprazole 20 mg, gliclazide 30 mg 1id and metformine/
vildagliptine 1 id.

One month after thymectomy, his T-lymphocyte
CD4+ counts had normalized at 529 cells/ul. and IgG
levels were now 759 mg/dL. Cytomegalovirus viral load
remained under 200 UI/L. Darbepoetin was stopped at
this time.
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Corticosteroids were slowly weaned off over a 6-month
period and prophylactic medications were discontinued
after completing chemo and radiotherapy cycles.

One year after first being admitted to the hospital,
the patient exhibits complete resolution of skin lesions
(Figure 2B), is asymptomatic, has a slight anemia (Hb
12.7 g/dL) and an otherwise normal blood cell count.

Follow-up CT-scans reveal no evidence of tumor
relapse. Pyridostigmine has been suspended and he
remains medicated with azathioprine.

DISCUSSION

Immunodeficiency in these patients is often
multifactorial, encompassing thymoma-related
paraneoplastic immunodeficiency (Good’s syndrome) as
well as iatrogenic and infectious complications.

Good’s syndrome and thymoma-related
immunodeficiency

The principal immunological findings in Good’s
syndrome are hypogammaglobulinemia, few or absent B
cells, an abnormal CD4+:CD8+ T cell ratio, CD4 T cell
lymphopenia, and impaired T cell mitogenic responses [6,
7]. NK-cell loss also seems to contribute to the increased
infection risk [8]. Although less frequent, clinically
relevant T-cell immunodeficiency can also occur in the
absence of hypogammaglobulinemia [9].

Disturbance of both humoral and cellular components
leads to a high risk of infectious complications, often
by atypical or opportunistic agents, resulting in high
mortality rates, from 44.5% to 57%, according to different
sources [10].

Althoughthereiscurrentlynoconsensualexplanation
for B-cell deficiency and hypogammaglobulinemia in
these patients, a few mechanisms have been explored,
such as a cytokine or T-cell-mediated inhibition of
B-cell growth and differentiation in the bone marrow
[11]. Tt has recently been proposed that neutralizing
autoantibodies against multiple cytokines may be
acting in concert to impair host defense, although
their direct role in disease causation remains to be
definitively established [12].

Iatrogenic immunosuppression: treat-
ment of autoimmune manifestations
and neoplasms

Immune system derangement in the presence of
Good’s syndrome increases the probability of developing
other autoimmune disorders. A recently published article
analyzing the clinical and laboratory features of 78 United
Kingdom patients with Good’s syndrome documented the
presence of autoimmunity in 26% of patients, with pure
red cell aplasia in 10% and myasthenia gravis in 4% [13].
A 2017 systematic review examining the characteristics of
47 Chinese patients similarly described autoimmunity in
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36% of patients with Good’s syndrome, with 17% pure red
cell aplasia and 6% myasthenia gravis [14].

Pure red cell aplasia carries a high rate of relapse even
after thymoma resection, frequently requiring adjuvant
immunosuppressive therapy[6,15]. Similarly, myasthenia
gravis often requires corticosteroid treatment, other than
cholinesterase inhibition. Furthermore, because of the
significant adverse effects of corticosteroids and treatment
resistance, many patients will require additional therapy
such as azathioprine, mycophenolate, or tacrolimus [16].

Immunosuppressive therapy imposes an additional
challenge in infection prevention and treatment, and it is
therefore recommended that these patients be followed-
up by an experienced clinician. Patients and their
other attending physicians must be aware of thymoma
diagnosis as well as recent and current treatments in
order to avoid unintended iatrogenic effects such as the
one suffered by the patient presented above, who was
simultaneously treated with azathioprine and allopurinol.
Xanthine oxidase inhibitors blunt the degradation of
6-mercaptopurine, resulting in the accumulation of active
metabolites that are known to decrease replication and
activation of leukocytes while also inducing apoptosis,
potentially resulting in serious bone marrow aplasia [17].

Immunologic derangements related to thymoma
also increase the possibility of developing secondary
neoplasms, often arising concurrently with autoimmune
manifestations. Various sources place the incidence
of a secondary neoplasm in thymoma patients as
being around 16%, ranging from 8% to 31% [18]. In
this setting, treatment of both the disorders must be
carefully coordinated, considering the increased risks of
chemotherapy and surgery in these patients [19].

Opportunistic infections: the CMV
conundrum

The aforementioned combined immunodeficiency
state becomes fertile ground for opportunistic infections;
one example includes a case in which a patient developed
CMV enteritis following immunosuppressive treatment
with azathioprine and steroids resulting in therapy-
induced leukopenia [20]. It has recently been shown
that patients with Good’s syndrome are particularly
susceptible to CMV-mediated disease, even in the
presence of significantly greater T cell numbers than
what is seen in other immune disorders such as human
immunodeficiency virus (HIV) infection. In fact, CMV
reactivation has been documented in the presence of
normal CD4+ T cell counts [21].

Although CMV reactivation may result in a wide
array of manifestations, with documented involvement
of retina, gastrointestinal tract, central nervous system,
lungs [22] and even thymoma cells [23], little attention
hasbeen giventoitsrolein aggravating immune depletion.
While CMV has long been considered a “usual culprit” of
cytopenia in hematological and transplant patients, it is
often overlooked in other states of immunosuppression.
As an example, we cite the case of 42-year-old man
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with metastatic thymoma who suffered from several
opportunistic diseases and was found tohave CMV viremia
without evidence of tissue-invasive disease. He received
2 weeks of induction-dose intravenous ganciclovir,
which eventually resulted in viremia clearance but was
complicated by pancytopenia, likely multifactorial [24].
The possibility that CMV viremia might have contributed
to pancytopenia in this patient was not discussed and
blood cell counts at the time CMV viremia was detected
were not presented.

Despite the clear link between CMV reactivation and
myelosuppression, little is known about the mechanism
by which the virus inhibits normal hematopoiesis, partly
due to the lack of surrogate animal models. Current
investigations suggest that CMV infection of CD34+
hematopoietic cells alters the bone marrow environment,
promoting differentiation of myeloid cells and inhibiting
lymphoid blood cell production [25]. Cytomegalovirus-
induced production of inflammatory cytokines such as Il-
10 seems to contribute to immunoparesis [26].

Antivirals available to control CMV can exacerbate
myelosuppression, resulting in leukopenia and increased
risk of fungal or bacterial infections. This unfortunate
side effect seems to be relatively common and examples
can be found in several published cases of Good’s
syndrome with CMV reactivation, including a case of
colitis in which foscarnet had to be stopped because
of anemia and leukopenia, and a case of retinitis with
ganciclovir-induced severe lymphopenia, also requiring
discontinuation of the offending drug [27].

For this reason, it becomes difficult to make definite
recommendations on CMV prophylaxis and preemptive
treatment; current guidelines suggest that a history
of tissue-invasive disease and serostatus should guide
prophylaxis and, after receiving appropriate treatment,
secondary prophylaxis with valganciclovir should be
used. In cases where there is a perceived higher risk
of drug-induced leukopenia, a preemptive approach
constituted of serial (weekly or biweekly) monitoring of
quantitative CMV DNA while using aciclovir for HSV and
VZV prophylaxis may be employed [24]. Treatment with
IVIG has also proven useful against CMV reactivation
is some cases [28], and several articles suggest that the
combination of IVIG and antiviral agents is the optimal
form of secondary prophylaxis [22, 29, 30]. However,
CMV-related aplasia in the context of Good’s syndrome
remains an under-discussed topic and there are currently
no official recommendations regarding its treatment or
secondary prophylaxis.

CONCLUSION

The multifactorial nature of thymoma-related
immunodeficiency merits a careful and tactical approach,
knowing that lifting of immunosuppressive drugs may
prompt autoimmune exacerbation. These patients
require close monitoring and a long-term follow-up,

Case Reports International, Vol. 10; 2021. ISSN: 2456-9100



EDORIUM journals

Case Rep Int 2021;10:100095206MC2021.
www.casereportsinternational.com

as Good’s syndrome and other parathymic syndromes
seldom resolve upon thymectomy, possibly recurring
several years after thymoma removal, often presenting

with an opportunistic

infection. Cytomegalovirus

reactivation in these patients is not infrequent, and its
role in perpetuating immunosuppression and cytopenias
may be underappreciated. Unfortunately, although there
have been several reports of severe infections by CMV
and other herpes viruses, diagnosis is often considered
late in the course of the disease with limited treatment
success, underlining the need to raise awareness to this
condition, which may happen at any time in patients with
a history of thymoma.
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