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Angioimmunoblastic T-cell lymphoma (AITL) is a lymphoproliferative disorder of mature T follicular
helper cells. Atypical lymphoid cells were observed in the bone marrow of an 80-year-old woman,
and the flow cytometric determined immunophenotypes of B-cells were unusual, that is, CD19+,
CD20-, and CD22- with lambda light chain restriction. Initially, we suspected BM involvement of
B-cell lymphoma based on the presence of abnormal B-cells. However, the patient was diagnosed
with AITL involving BM. A re-analysis of flow cytometric immunophenotyping revealed a minor,
aberrant T-cell population, and the lambda light chain restriction observed by surface staining was
considered non-specific binding. This case demonstrates B-cells in patients with EBV-positive
T-cell lymphoma may exhibit immunophenotypes resembling those of plasma cells, and that
proliferation of abnormal B-cells or plasma cells could also potentially mask underlying T-cell
lymphoma. A more integrated approach is required for accurate diagnosis.
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toms, and polyclonal hypergammaglobulinemia [1]. In

INTRODUCTION

most cases, proliferation of Epstein-Barr virus (EBV)(AITL)

positive B-cells is observed, where B-cells may show

belongs to the mature T/NK cell classification of

either polyclonal or clonal proliferation [1]. Additionally,

non-Hodgkin lymphoma and accounts for about 1∼2%

since the occurrence of secondary B cell lymphoma

[1]. AITL is a lymphoproliferative disorder of mature T

such as diffuse large B-cell lymphoma (DLBCL) after

follicular helper cells characterized by advanced-stage

AITL treatment has been reported, it is important to

disease, generalized lymphadenopathy, systemic symp-

confirm the existence of a clonal cell population [2, 3].

Angioimmunoblastic

T-cell

lymphoma

Identification of the clonal cell population is mainly
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performed by flow cytometry, but when non-specific
binding exists, it becomes difficult to differentiate from
normal cells. Here, we describe an AITL case in which

pISSN 1738-3544 eISSN 2288-1662
This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/
licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Korean J Clin Lab Sci. Vol. 54, No. 1, March 2022 69

a patient with a neck mass who was referred for bone

fever, edema, and general weakness. Multiple enlarged

marrow (BM) study was almost misdiagnosed with

lymph nodes were detected by a physical examination

involvement of B-cell lymphoma since the BM B-cell

and computed tomography. Complete blood count

population showed abnormal immunophenotypes by

parameters were as follows: hemoglobin, 6.1 g/dL;

flow cytometry. This report suggests how to interpretate

MCHC, 32.1 g/dL; platelets, 44×109/L; and, white blood

several results whether clonal B cells are present when

cells, 12.8×109/L, with 3% abnormal lymphoid cells.

the flow cytometry results are ambiguous. This study

Protein electrophoresis revealed polyclonal IgA and

was approved by the Institutional Review Board of

oligoclonal IgG gammopathy and a BM aspirate showed

Soonchunhyang University Hospital, Seoul, Korea (IRB

22.4% large-sized abnormal lymphoid cells with

File No. 2020-12-008).

basophilic cytoplasm (Figure 1A). The flow cytometric
analysis revealed that the lymphocytes were T-cells

CASE

(12% of all nucleated cells [ANCs]) that were CD3positive with a normal CD4: CD8 ratio and B-cells (18%

An 80-year-old woman presented with a neck mass,

of ANCs) that were CD19-positive but CD20- and

Figure 1. Microscopic findings at diagnosis and immunophenotypic
features of the bone marrow aspirate by flow cytometric analysis
at the first time. (A) Several pleomorphic immunoblastic large cells
are evident on this bone marrow aspirate smear (red arrow) (Wright–
Giemsa ×1,000). (B) The T-cells are positive for CD3 (shown in
blue) with no skewing of the CD4: CD8 ratio. (C) The B-cells are
positive for CD19 (shown in red) with surface lambda light chain
restriction. (D) T-cell receptor (TCR) gene clonality assays for the
patient’s bone marrow showed positive results.
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CD22-negative with lambda light chain restriction

AITL involves the BM in more than 50% of the cases

(Figure 1B, 1C). Further, biopsies of the left axillary lymph

[1]. In our case, atypical lymphoid cells were observed

node (LN) and BM were performed. Immunohistochemical

in the BM, and flow cytometric immunophenotypes of

(IHC) staining revealed small-to-medium-sized lym-

the B-cells showed unusual results, such as CD19+,

phocytes that were positive for CD3, CD5, PD-1, and

CD20-, CD22-, and lambda light chain restriction.

CD23 in follicular dendritic cell meshwork but negative

Initially, we suspected BM involvement of B-cell

for CD10, CD30 and Bcl-6. Ki-67 was positive for 30∼

lymphoma based on the abnormal B-cells revealed by

40% of lymphocytes and shows loss of polarity.

flow cytometry. However, the patient was diagnosed

When immunoglobulin (IGH, IGK, and IGL) and

with AITL involving the BM, since both her LN and BM

T-cell receptor (TCR) gene clonality assays (IdentiClone;

biopsy samples were positive for PD-1 and TCR gene

Invivoscribe Technologies, USA) were performed with a

rearrangements in the following BM molecular studies

BM sample, monoclonal TCR beta and delta rear-

showed positive results.

rangements were detected that were negative for

A re-analysis of the flow cytometric immuno-

immunoglobulin gene rearrangements (Figure 1D).

phenotyping revealed a minor, aberrant T-cell popu-

Consequently, the patient was diagnosed with AITL

lation with dim CD3 and CD4 (about 2% of ANCs)

with BM involvement (stage IV). The patient was

(Figure 2A). AITL has often been reported to be

subsequently treated with a cyclophosphamide, hydroxy-

accompanied by B-cell lymphoma [4] however, since

ldoxorubicin, vincristine, and prednisone regimen

there was no immunoglobulin gene rearrangement,

after which she expired due to tumor lysis syndrome

B-cell lymphoma was clearly absent in this case.

one month after chemotherapy.

Immunophenotypically, CD20-negative B-cells, assumed

Figure 2. Re-analysis of the immunophenotypic features of the bone marrow aspirate by flow cytometric analysis. (A) A minor, aberrant T-cell
population with dim CD3 and CD4 is observed (approximately 2% of ANCs). (B) The abnormal B-cell population was confirmed to be reactive
plasma cells with no cytoplasmic light chain restriction.
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to be abnormal cells, were identified to actually be

proliferation. The current case emphasized that plasma

normal plasma cells after adding markers for CD38 and

cells could be misinterpreted as abnormal B-cells in

CD138 in the flow cytometric assay (Figure 2B).

EBV-infected conditions. The proliferation of these

Polyclonal B-cell or plasma cell proliferation, as in this

B-cells or plasma cells could also potentially mask

case, has been frequently reported in AITL [5].

underlying T-cell lymphoma. A more integrated approach

Since no restriction was observed in the cytoplasmic

is required that includes clinical, histopathological,

light chain, the lambda light chain restriction seen in

flow cytometric, and molecular studies, which can

the surface stain was considered as a non-specific

often be challenging.

binding. Non-specific binding of antibodies can occur
through the adherence of antibodies to damaged or

요 약

dying cells [6].
혈관면역모세포성 T세포 림프종(AITL)은 성숙 T follicular

DISCUSSION

helper cells의 림프증식성 질환이다. 80세 여성의 골수에서 비
정형 림프구가 관찰되었고 B세포에 대한 유세포검사에서

In the morphological examination of the BM with

CD19+, CD20-, CD22- 및 lambda 경쇄 restriction과 같은

differential counts, typical plasma cells and abnormal

비정상 표현형이 관찰되었다. 처음에는 유세포검사에서 관찰된

lymphoid cells were observed in 1% and 22% of all

비정상 B세포에 대해 B세포 림프종을 의심하였다. 그러나 환자

nucleated cells, respectively. The abnormal lymphoid

는 골수를 침범한 AITL로 진단되었다. 유세포검사의 재분석에

cells were plasma cells that accounted for 10% of the

서 소수의 비정상 T세포 군집을 발견했다. 표면 lambda 경쇄

cells in flow cytometry. The abnormal cells did not have

restriction은 비특이적 결합으로 생각되었다. EBV 양성 T세

a typical plasma cell-like morphology, and plasma cells

포 림프종 환자에서 형질세포와 유사한 면역표현형을 가진 B세

with typical morphology accounted for 1%, making it

포가 관찰될 수 있다. 이러한 비정상 B세포 혹은 형질세포의 증

difficult to recognize the abnormal B-cell population

식이 기저에 존재하는 T세포 림프종을 가릴 수 있다. 정확한 진

observed in flow cytometry as plasma cells. Since this

단을 위해서는 통합적인 접근이 필요할 것이다.

discrepancy often occurs due to the broad morphological
spectrum of plasma cells including atypical lymphocytes,
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plasma cells. Although there have been few previous
reports on both CD20 and CD22 losses in EBV-infected
B-cells, EBV can cause B-cells to show abnormal
immunophenotypes, including huge losses of B-cell
markers [8-10]. EBV interferes with the cellular
transcription factor paired box protein 5, which is
essential for B-cell differentiation and antigen expression
for viral gene expression [11, 12].
To conclude, the patient was diagnosed with AITL
with BM involvement and polyclonal plasma cell
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