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Center Type With Cluster of Differentiation 5 Positive
in a Pediatric Girl
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Abstract

Lymphoma is a common malignancy in children. It is the second most
common malignancy in children older than 1 year of age. Most ex-
tranodal non-Hodgkin lymphoma (NHL) in the head and neck is usu-
ally caused by diffuse large B-cell lymphoma (DLBCL), but pediat-
ric DLBCL with cluster of differentiation (CD)5 expression is rarely
discussed in the literature. An 8-year-old Saudi female presented with
painful swallowing for a year. She underwent tonsillectomy. Histo-
pathology and immunohistochemistry studies show stage II NHL as
DLBCL in the left tonsil, non-germinal center B-cell (non-GCB) with
aberrant CD5 expression. She completed all cycles of chemotherapy.
She experienced febrile neutropenia after the first cycle but did not
have any other complications. Current chemotherapy has an excellent
prognosis, but the treatment approach depends on the disease stage
risk classification. We emphasized that malignancy is not excluded by
the absence of constitutional symptoms.
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Introduction

Diffuse large B-cell lymphoma (DLBCL) causes most extran-
odal non-Hodgkin lymphoma (NHL) in the head and neck.
DLBCL is the most prevalent type of NHL affecting children
with congenital or acquired immunodeficiency. It accounts for
20% of pediatric lymphomas. Although it can arise among in-
dividuals of any age, most of those who are at greater risk for it
are middle-aged and older. Additionally, this condition affects
males more than females [1, 2].
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The clinical presentation of DLBCL varies, including the
presence of constitutional symptoms, diffuse lymphadenopa-
thy, hepatosplenomegaly, and, in some cases, extranodal dis-
ease. They may have signs and symptoms in the oral region,
manifesting as numerous swellings that develop rapidly. Usu-
ally, these lesions are painless. They usually cover intact or
ulcerated mucosa [3].

The best way to diagnose DLBCL is to perform an ex-
cisional biopsy on suspicious-looking tissue that seems ab-
normally enlarged after a clinical evaluation and radiographic
imaging. This method prevents sampling mistakes and false
negatives, which can occur with fine needle aspiration or core
biopsy in a highly diverse tissue and enables a large amount
of tissue to be evaluated by pathology. The histological fea-
tures of DLBCL include the widespread proliferation of gi-
ant lymphocytes resembling centroblasts or immunoblasts.
These giant cells usually have nuclei that are twice as large
as normal lymphocytes or equivalent to or larger than normal
macrophages [4].

The mainstay therapy for DLBCL is chemotherapy with
curative intention at the initial diagnosis [5]. Also, non-germi-
nal center B-cell (non-GCB) type patients have a poorer prog-
nosis compared with GCB type [1].

This report presents a pediatric case of non-Hodgkin’s
DLBCL non-GCB type in the left tonsil who initially present-
ed with painful swallowing.

Case Report

An §-year-old Saudi female presented at the otolaryngology
clinic with 1-year history of painful swallowing, recurrent
tonsillitis, snoring, and mouth breathing. She had no history
of fever, weight loss, night sweating, upper respiratory tract
infection symptoms, obstructive sleep apnea, hearing loss or
any other head and neck symptoms.

Examination revealed left sided grade 4 tonsillitis, ade-
noid hypertrophy and bilateral sub centimetric enlarged cervi-
cal lymph nodes.

Investigations

Neck and chest computed tomography (CT) scans showed
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Figure 1. (a) Small axillary lymph nodes (arrow). (b) No mediastinal or hilar lymph nodes (arrow). (c) Small cervical lymph nodes

(arrow).

small nonspecific axillary and cervical lymphadenopathy, with
no evidence of mediastinal or hilar lymphadenopathy, pulmo-
nary masses or consolidation (Fig. la-c).

The patient underwent tonsillectomy, and the specimen
was sent to the histopathology lab. The macroscopic examina-
tion was found to be composed of three pieces of firm lobulat-
ed mass measured 3 x 2 x 2 cm. On cut section, a homogenous,
white, lobulated, and solid mass was found.

Tonsil mass specimen morphology and immunohistochemis-
try

As per our center’s policy, all tonsils resected should be exam-
ined histologically. Pathological examination showed expan-
sion of the stroma by dense lymphoid infiltrates (hematoxylin
and eosin stain % 100) (Fig. 2a).

Immunohistochemistry was performed on formalin-fixed
paraffin-embedded sections using ultraView Universal DAB
Detection kit with the following antibody clones: leukocyte
common antigen (LCA) (RP2/18), cluster of differentiation
(CD)3 (26V6), CD30 (BERH), CD15 (MMA), CD20 (L26),
CD5 (SP19), CD10 (SP67), B-cell lymphoma 2 (BCL2)
(SP66), BCL6 (GL191E/AS), pan-cytokeratin (PAN-CK) (36),
Epstein-Barr virus (EBV) (CS1-4), paired box 5 (PAXS)
(SP34), CD23 (SP23), and cyclin D1 (SP4-R).

Immunohistochemistry study shows that about 80% of
tumor cells are positive for antigen Kiel 67 (Ki-67) and the
following clones: LCA, CD20, PAXS, CDS5, multiple myelo-
ma oncogene (MUM), BCL6 and BCL2 (weak patchy) (Fig.
2b-e), and negative for CD2, CD3, CD4, CDS8, CD10, CDI15,
CD30, cyclin D1, EBV, CD23 and CK-PAN.

Fluorescence in situ hybridization (FISH) result showed
no BCL6, IGH-BCL2, or myelocytomatosis oncogene (MYC)
rearrangement in 100% of 200 nuclei analyzed.

Diagnosis

After a tumor board meeting, the diagnosis was confirmed to
be stage II NHL consistent with DLBCL, non- GCB subtype
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with aberrant CDS5 expression.

Treatment

Chemotherapy regimen including cyclophosphamide, oncovin
(vincristine), prednisolone, doxorubicin, and methotrexate
(COPADM 1) was planned for the patient.

Follow-up and outcomes

The patient arrived at the emergency room a few days after the
first round of chemotherapy, complaining of a congested throat
and fever documented at 39.7 °C. Upon arrival, laboratory in-
vestigations showed decreased levels of absolute neutrophil
count (ANC) of 0.001, and the patient was treated as a case
of febrile neutropenia. After 3 days, ANC improved (ANC =
15.1), and she was discharged.

Discussion

DLBCL is an aggressive form of cancer, it is considered one
of the most common NHLs seen among pediatric patients. It
constitutes about 10-20% of all NHLs in children, with pre-
dominance of GCB subtype, which comprises around 70%
of pediatric cases. However, DLBCL in children has a better
prognosis than adults, with a high event-free survival (EFS)
rate of nearly 90% [3, 6]. In this report, we are presenting a
unique case of an 8-year-old Saudi female with non-GCB sub-
type DLBCL.

The clinical manifestations include the presence of consti-
tutional symptoms, diffuse lymphadenopathy, hepatospleno-
megaly and, in some cases extranodal disease [3]. Conversely,
pediatric patients with DLBCL rarely present with full picture
of constitutional symptoms and/or multiple extranodal disease.
The clinical presentation of pediatric lymphoma in general is
variable.

Tonsillar lymphomas are uncommon in pediatric patients.
It is typically seen in elderly males which often presents as
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Figure 2. (a) Hematoxylin and eosin staining, x 100. The straight horizontal line and black arrows point at the infiltrates that are
composed of large cells with high nucleo-cytoplasmic ratio, vesicular nuclei, and inconspicuous nucleoli. (b) A malignant lympho-
cyte with positive CD20 and positive CD5 (Ki-67 proliferation index of about 80%) (black arrow). (c) Malignant B cells that are
positive for CD20 (black arrow). (d) Malignant B cells that are positive for CD5 (black arrow). (e) Malignant B cells that are positive
for Ki-67 (black arrow). Ki-67: antigen Kiel 67; CD: cluster of differentiation.

swelling of tonsils, sore throat, difficulty swallowing, and
cervical lymphadenopathy. However, DLBCL is the most
common histological type found in tonsillar lymphoma [6].
The prevalence of tonsillar lymphoma in children is about
0.021/100,000 (1 in 5,000,000) patients per year. Most of the
cases of tonsillar lymphoma in children are unilateral (80%).
The incidence of tonsillar lymphoma demonstrates a notable
male predominance by 2.1:1, and it is higher among children
of White ethnicity compared to individuals of other ethnic
backgrounds. Higher rates of head and neck lymphoma were
recorded in North America, Australia/New Zealand, and Eu-
rope compared to Asia and Africa [7, 8]. Unlike the usual pres-
entation, our patient is a female, she presented with recurrent
tonsillitis, snoring, and mouth breathing with no constitutional
symptoms.

Risk factors for both adults and children include the pres-
ence of personal or family history of NHLs or DLBCL, genetic
predisposition, primary immunodeficiencies, organ transplan-
tation, autoimmune diseases, and infections such as human
immunodeficiency virus (HIV), Epstein-Barr virus (EBV),
Kaposi sarcoma herpesvirus’human herpesvirus 8 (KSHV/
HHVS), hepatitis C virus (HCV), and there is an emerging
evidence suggesting an association between hepatitis B virus
(HBV) and DLBCL [9]. None of the aforementioned factors
are present in our patient.
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DLBCL exhibits considerable heterogeneity as a disease.
Its diagnosis necessitates the examination of a tumor biopsy
through histopathological and molecular analysis to accurately
identify and characterize the condition. The cells in DLBCL
typically express specific B-cell antigens, including CD19,
CD20, CD22, CD79a, and CD30 in some cases [4]. Immuno-
histochemistry study of our patient showed CD20 and aberrant
CD5 expression.

However, to evaluate the clinical status of a patient prior to
treatment, it is recommended to perform a comprehensive set
of assessments by conducting a full history and physical ex-
amination. In addition to laboratory tests that include complete
blood count with differential, blood film morphology analysis,
coagulation profile evaluation, electrolyte measurement, lac-
tate dehydrogenase (LDH) determination (if > 2 upper limit
of normal (ULN)), analysis of lymphocyte subsets, assess-
ment of immunoglobulin (Ig) levels (IgG, IgM, IgA), testing
for specific antibody responses to tetanus, Haemophilus influ-
enzae type b (Hib), 13-valent pneumococcal conjugate vac-
cine (PCV-13) (Prevenar), meningococcal B/C vaccines (Men
B/C), screening for human immunodeficiency virus (HIV) in-
fection, and hepatitis B screening (prior to rituximab adminis-
tration). It is also important to conduct bilateral bone marrow
aspirate and trephine biopsy, along with a lumbar puncture to
analyze cerebrospinal fluid. Moreover, the initial radiological
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investigations should include chest X-ray and abdominal ultra-
sound, followed by cross-sectional imaging of the neck, chest,
abdomen, and pelvis to stage the condition. Lastly, cranial, or
spinal magnetic resonance imaging (MRI) can be performed in
case of neuropathy [10].

Overall, the treatment decisions for DLBCL should be de-
termined by patient’s risk group based on the stage of the dis-
ease, and the presence or absence of resected disease [4, 10].
In our case, the patient has been diagnosed with stage Il NHL,
specifically DLBCL. By taking the previous point into consid-
eration, the treatment plan for our patient involves chemother-
apy with COPADM 1. As of March 24, 2024, she has already
completed all cycles of chemotherapy, including initially re-
ceiving both COP (cyclophosphamide, oncovin, prednisolone)
and COPADM 1.

Current chemotherapy has shown an excellent prognosis
in patients with DLBCL. Yet, the outcome in case of relapsed/
refractory (1/r) disease is poor, since the cure rates are less than
30%, and there is no standard treatment. However, rituximab-
containing salvage regimens have shown a complete or partial
response in 60-70% of the cases. Nonetheless, the long-term
survival rate remains below 10% for patients who have not
undergone transplantation [5, 11].

As said before, tonsillar lymphoma is an extremely rare
entity. We reviewed the literature and found several adult and
pediatric cases. We will summarize the main findings here.
Several studies between 2002 and 2022 have reported cases of
individuals experiencing various symptoms related to tonsillar
abnormalities. Aroor et al reported a case for a 13-year-old male
complaining of headache localized in the left side, with diplo-
pia and left parapharyngeal mass [12]. Another case reported by
Azamar et al involved a 10-year-old male who had pharyngo-
dynia, dysphagia, hypersalivation, orthopnea and asymmetrical
tonsils [13]. While Toader et al presented a case of a 5-year- old
male suffering from nasal obstruction along with snoring, hypo-
nasal speech, mouth breathing during sleeping, obstructive sleep
apnea, abnormal sleep position, adenoidal hypertrophy and left
tonsillar enlargement [14]. Unlike the previous presentations,
Amit et al reported a case of a 6-year-old male who only com-
plained of left tonsil enlargement and stridor [15]. Siupsinskiene
et al documented a case of a 4-year-old male with a history of
sore throat accompanied by otalgia, snoring, difficulty breathing
and mass in the right tonsils [16]. As well, two cases reported by
Al-Essa involved a 7-year-old female with a left palatine tonsil
mass associated with snoring and voice change, and the other
10-year-old male, who had right palatine tonsillar mass, recur-
rent sore throat and change of voice [17].

Similarly, in the case presented in our report, the patient
is of typical age (8 years old). She had a history of recurrent
tonsillitis accompanied by snoring, mouth breathing, and uni-
lateral tonsillar enlargement. The diagnosis was made based
on the tonsillectomy specimen’s histopathology.

As most of the tonsillar lymphomas occur in adult patients,
we will go over certain facts. The incidence of DLBCL increas-
es with age [9]. Unlike the pediatric age group, the most preva-
lent lymphoid neoplasm in adults is DLBCL, which accounts
for approximately 30-40% of all diagnosed lymphoid cases [18].

Here we review several case reports of tonsillar lympho-
ma in adults. Rajabato et al presented a case of a 59-year-old
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male who exhibited symptoms such as sore throat, dysphagia,
odynophagia, unusual snoring, and swelling of the right tonsil
[6]. While Rai et al reported a case of 65-year-old male with
swelling in the left tonsillar fossa along with dysphagia and
dysphonia [2]. Furthermore, Jiang et al documented a case of
a 40-year-old male who complained of swelling in the right
palatine tonsil, dysphagia, suffocation, and snoring [19]. Tor-
res et al reported a case of a 50-year-old male who presented
with odynophagia, along with tonsillar enlargement and pain-
ful cervical swelling on the left side [20].

There are many factors affecting the outcome of adult ton-
sillar lymphoma. These include the stage of the disease and the
size of the mass. In addition, the presence of B symptoms and
World Health Organization (WHO) Performance Score affect
treatment outcome. However, the patients who presents with
early-stage disease have a 5-year survival rate of 65-85% [2].
None of the cases in the literature were positive for CD5 (Table
1)[2,6,12-17, 19, 20].

CDS5 is expressed in 1) chronic lymphocytic leukemia
(CML); 2) mantle cell lymphoma; 3) splenic marginal zone
lymphoma; 4) DLBCL. In DLBCL, approximately 5-10% of
cases show CD5 positivity, and some may manifest as splenic
lesions. CD5" DLBCL has a poor prognosis and a relatively
high incidence of central nervous system (CNS) relapse even
in the rituximab era. Eighty-three percent of patients who ex-
perienced CNS relapse had brain parenchymal disease. Immu-
nohistochemically, 82% of CD5" DLBCLs are classified as the
non-GCB type.

CD5* DLBCL had been recognized as an aggressive im-
munophenotypic subgroup of DLBCL in the 2008 WHO clas-
sification of hematolymphoid neoplasm; however, it was elimi-
nated from the list of subgroups of DLBCLs in the revised 2016
classification [21]. Nevertheless, there is much controversy re-
garding the clinical significance of CD5 expression, and many
researchers still assert that this subgroup exhibits an extremely
unfavorable prognosis with frequent treatment failure. A study
retrospectively investigated 405 DLBCLs recruited from three
university hospitals in Korea from 1997 to 2013 [22]. The clini-
cal profile, immunophenotype, and chromosomal structural al-
terations of the BCL2 and MYC genes were compared according
to CD5 expression. A total of 29 cases of de novo CD5* DLBCL
were identified out of 405 in their series (7.4%). Clinicopatho-
logic correlation was performed in all 29 CD5* DLBCLs and
166 CD5" DLBCLs, which were eligible for full clinical review
and further pathologic examination. Compared with CD5- coun-
terparts, CD5" DLBCLs showed female preponderance, fre-
quent bone marrow involvement, higher LDH level, advanced
Ann Arbor stages and poorer prognosis (all P <0.05). Pathologi-
cally, the expression of CDS5 positively correlated with that of
BCL2, MYC and Ki-67 (all P < 0.05). Coexpression of BCL2
and MYC, which is referred to as a double-expressor, was rela-
tively more common in CD5" DLBCL, whereas translocation
or amplification of these genes was very rare. In conclusion, the
expression of CD5 is an independent poor prognostic factor of
DLBCLs, and this subgroup displays unique clinicopathologic
features [23]. Although the exact mechanism remains uncertain,
consistent activation of BCL2 and MYC by alternative path-
ways other than chromosomal translocation may contribute to
the pathogenesis [24, 25].
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Table 1. Review of the Tonsillar Lymphoma Literature

Study Year  Study design Age/sex Presenting signs Diagnosis
[12] 2022  Case report 13/M Left-sided headache, diplopia and left parapharyngeal mass DLBCL
[13] 2021  Case report 10/M Dysphagia, pharyngodynia, hypersalivation orthopnea and DLBCL
asymmetrical tonsils
[6] 2021 Case report 59/M Sore throat, dysphagia, odynophagia, snoring and tonsillar swelling DLBCL
[2] 2021  Case report 65/M Tonsillar swelling, dysphagia, and dysphonia DLBCL
[19] 2021 Case report 40/M Tonsillar swelling, dysphagia, suffocation, and snoring DLBCL
[20] 2020  Case report 50/M Odynophagia, painful cervical swelling, and tonsillar enlargement DLBCL
[14] 2016  Case report 5/M Snoring, nasal obstruction, hyponasal speech, obstructive sleep Burkitt’s
apnea, abnormal sleep position, adenoidal hypertrophy and left lymphoma

tonsillar enlargement

[15] 2012 Case report 6/M Night stridor, and enlarged left tonsil Tonsillar follicular
lymphoma
[16] 2012 Case report 4/M Sore throat, otalgia, snoring, difficulty breathing and right tonsillar ~ Burkitt’s
mass lymphoma
[17] 2002  Case report Casel: 7/F Casel: left-sided pharyngeal mass, snoring and change of voice Burkitt’s
lymphoma
Case2: 10/M Case2: recurrent sore throat, change of voice

and right palatine tonsil mass

DLBCL.: diffuse large B-cell ymphoma; M: male; F: female.

Conclusions

In summary, tonsillar DLBCL is rare among pediatric patients.
The predominant clinical characteristics seen in pediatric pa-
tients include unilateral tonsillar enlargement and cervical
lymphadenopathy. The treatment decision should be made
based on the risk stratification.

Learning points

The learning point we aim to address in this case report is that
the absence of constitutional symptoms does not exclude ma-
lignancy. Recurrent tonsillitis, unilateral tonsillar enlargement,
and lymphadenopathy are also concerning.
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