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Abstract

Background: Aberrant T cell antigen expression has been well documented in diffuse large B cell lymphomas.
However, co-expression of multiple T cell antigens including CD3, which has been considered a specific marker for
T cells is extremely rare. Awareness about such aberrant expression is important so as not to misdiagnose or
wrongly classify a lymphoma. The aim of this article is to report such a case.

Case presentation: A 68-year-old postmenopausal lady, diabetic and hypertensive, presented with an axillary lump
of one week’s duration. There was no other relevant medical history. Ultrasonography revealed multiple hypoechoic
cystic lesions varying in size from 3.9 to 4.2 cm3. Aspiration was suggestive of an infective pathology. Excision
biopsy of the mass was diagnosed as diffuse large B cell lymphoma with aberrant T cell antigen expression. She
received 4 cycles of chemotherapy after which she was lost to follow-up.

Conclusion: The case presented as a diagnostic dilemma for the pathologist. The predicament lies in classifying it
as a B cell lymphoma with an aberrant expression of T cell markers versus a T cell lymphoma with an aberrant B
cell marker expression which has a significant implication on the treatment offered. This can be solved by looking
at the expression of the B cell specific transcription factors. The key to diagnosis lies in the knowledge of their
existence and the application of a panel of markers.

Keywords: Diffuse large B cell lymphoma, Aberrant antigen expression, CD 3

Background
Diffuse large B cell lymphomas (DLBCLs) are the most
common of all non-Hodgkin lymphomas (NHLs). They
are defined as neoplasms of large lymphoid cells with a
nuclear size equal to or more than that of a macrophage
nucleus, or nuclear size more than twice the size of a
normal lymphocyte [1]. Most cases of DLBCLs show im-
munohistochemical expression of B cell antigens such as
CD 19, CD 20, and CD 79a. They may be classified into
germinal center or non-germinal center types according
to Hans algorithm based on the expression of CD 10,
Bcl 6, and IRF4/MUM1. Variable expression of FOXP1,

and less commonly CD 5 has also been observed. How-
ever, expression of T cell-associated antigens especially
CD 3, which has largely been considered as a marker
specific for T cell lymphomas, is exceedingly rare in B
cell NHLs [2]. One such case of DLBCL, expressing mul-
tiple T cell-associated antigens, including CD 4, CD 2,
CD 7, CD 43, and CD 3, is described here.

Case presentation
A 68-year-old postmenopausal lady, diabetic and hyper-
tensive, presented with a right axillary lump the size of a
small tennis ball of 1 week’s duration. No other signifi-
cant medical history was offered by the patient. Local
examination revealed a well circumscribed, tender, and
mobile lump which was not tethered to the overlying
skin or underlying soft tissue. The lump was rubbery in
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consistency and measured approximately 5 × 5 × 4 cm.
The general physical and systemic examinations were
non-contributory. There was no evidence of any
organomegaly.
The lab workup at our hospital showed a hemoglobin

of 8.9g/dl and lactate dehydrogenase (LDH) level within
normal range (65 U/L). Ultrasonography of the axilla re-
vealed multiple hypoechoic cystic areas in the right axilla
varying in size from 3.9-4.2 cm3. Aspirate performed
was suppurative and suggestive of an infective pathology.
An excision biopsy of the mass was performed and the
pathological findings are as below.

Pathological findings
Sections from the axillary lump sent as “breast tissue”
showed it to be an effaced lymph node. The lymphoid
tissue was composed of predominantly large cells in
sheets, constituting a tumor. The individual tumor cells
had moderate amount of eosinophilic cytoplasm with
ovoid vesicular nuclei having clumped chromatin and
prominent nucleoli. Multinucleate cells, binucleate cells,
and bizarre forms with polylobated nuclei were noted
(Fig. 1a, b). These cells were admixed with a dense
mixed inflammatory cell infiltrate composed of lympho-
cytes, plasma cells, and histiocytes. Large areas of necro-
sis with karyorrhectic debris were seen. Mitosis was
brisk and atypical forms were noted. Apoptotic bodies
were evident. The periphery of the tissue showed re-
sidual lymphoid follicles. No native breast parenchyma
was identified.
On immunohistochemistry (IHC), the tumor cells

were immunopositive for LCA, CD 20 (Fig. 2a), PAX 5
(diffuse and strong), Oct 2 (Fig. 2b, c), BOB 1 (weak),
and CD 30 (focal) while being immunonegative for CK,
S100, CD 68, CD8, CD 5, and CD 15. The tumor cells
also showed immonopositivity for CD 43, CD 4 (Fig. 3a),
CD 2 (Fig. 3b), CD 7 (Fig. 3c), and CD 3 (aberrant,
weak) (Fig. 3d). CD 23 highlighted the follicular den-
dritic cell (FDC) meshwork of residual lymphoid

follicles. Ki 67 labeling index was 70%. Epstein-Barr en-
coding region (EBER) by in situ hybridization (ISH) was
negative in the neoplastic population (Fig. 2d).
A final diagnosis of DLBCL with aberrant expression

of T cell-associated antigens (ABTCE), namely, CD 4,
CD 2, CD 43, CD 7, and CD 3, was given. She received 4
cycles of rituximab, cyclophosphamide, doxorubicin, vin-
cristine, and prednisolone (R-CHOP)-based chemother-
apy and was evaluated as having partial response to
therapy after which she was lost to follow-up.

Discussion
ABTCE in B cell NHLs is not a common occurrence but
has been reported in certain studies [3]. It has most
commonly been seen in association with chronic
lymphocytic leukemia and mantle cell lymphoma [2].
According to researchers, the overall frequency of ex-
pression of T cell antigens in DLBCLs was only 7.3%
with CD 2 and CD 7 being the ones most commonly
expressed [4]. ABTCE has also been reported for CD 7,
CD 5, CD 2, CD 4, and/or CD 8 [5–8]. Moreover, two
or more T cell antigens have been reported together, as
described in Table 1.
However, literature pertaining to the expression of

multiple T cell antigens including CD 3 is extremely
rare. Both Kaleem et al. [6] and Suzuki et al. [4] found
no case of DLBCL expressing CD 3 in their respective
studies on B cell NHLs. To the best of our knowledge,
this is the first case of a DLBCL with the aberrant ex-
pression of multiple T cell-associated antigens, namely,
CD 2, CD 4, CD 7, CD43, and CD 3.
ABTCE has been demonstrated most often on flow cy-

tometry [4, 6]. Only a few studies have used immunopo-
sitivity on IHC to prove the ABTCE in DLBCLs [5, 11,
12]. This report also uses IHC for the demonstration of
ABTCE.
DLBCLs showing ABTCE are usually seen in associ-

ation with chronic inflammation [4]; wherein, EBV is
considered to contribute to this phenomenon. However,

Fig. 1 Histology: a, b H&E stained section showing a polymorphous population of cells with numerous multilobated cells (arrow)
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Fig. 2 Immunohistochemistry for B cell markers. a The tumor cells show strong and diffuse membranous staining for CD 20. b, c Nuclear
positivity for PAX5 and OCT2 respectively in the polylobated cells. d EBER by ISH is negative

Fig. 3 Aberrant expression of T cell markers on immunohistochemistry. a, b, c, d Weak membranous staining for CD4, CD2, CD7, and CD 3
respectively in the large tumor cells (arrow)
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our case was negative for EBER as demonstrated on ISH,
indicating that there might be other factors contributing
to ABTCE. In literature, CD2 or CD7 expression is re-
ported to be associated with extranodal involvement in
B-NHL at diagnosis [7]. However, this was not seen in
our case.
The histopathology of DLBCL with ABTCE is usually

not different from that of other DLBCLs, and shows
sheets of large atypical cells with ovoid vesicular nuclei
and prominent nucleoli. However, our case was charac-
terized by an abundance of reactive lymphoid tissue and
endothelial proliferation as is usual in peripheral T cell
lymphomas in addition to the diffuse sheets of large
atypical cells. This epiphenomenon may be attributable
to the aberrant T cell phenotype inviting reactive cells.
Based on the immunohistochemical expression of CD

20 and PAX5 (diffuse and strong) along with the expres-
sion of B cell specific transcription factors such as
OCT2 and BOB1, a diagnosis of DLBCL was given des-
pite the immunopositivity for multiple T cell antigens
including CD3. The case being reported is a non-
Hodgkin lymphoma with no peripheralization. Though
mixed phenotypes have often been reported in literature
in acute leukemia, no such report exists of a mixed
leukemia with large cell morphology [13]. Hence, the
diagnosis of mixed phenotypic leukemia was not enter-
tained despite expression of CD 3 (clone SP 7 against
epsilon chain). Expression of multiple B cell markers
with an intact B cell transcription apparatus as demon-
strated by the simultaneous expression of OCT2, BOB1,
PAX5, and BCL6 amply defines the true B cell lineage
[14]. However, α/β T cell receptor rearrangement would
contribute significantly in negating the possibility of
mixed phenotype lymphoma conclusively, which was not
performed in this case.
There are a few hypotheses to explain such ABTCE in B

cell lymphomas. Some researchers believe that the deregu-
lated control of gene expression in malignant B cells, leads
to the activation of some silent or repressed genes of T
cell differentiation [6], while other researchers have found
an association with EBV whose latent membrane protein-

1 was postulated to have a modulatory effect on the ex-
pression of T cell molecules [4].
Clinically, the results of patients with ABTCE in B cell

lymphomas are ambiguous. Some studies show that they
have a more aggressive disease course [7] while others
do not show any relation of ABTCE to survival [4]. Our
patient was lost to follow-up after achieving a partial re-
sponse to therapy.
To conclude, the importance of recognizing ABTCE in

B cell NHLs lies in the fact that these cases might prove
to be a dilemma for the pathologist as to classify them
as a composite lymphoma or a lymphoma with an aber-
rant marker expression. Another predicament lies in
classifying them as B cell lymphomas with an ABTCE
versus a T cell lymphoma with an aberrant B cell marker
expression. This can be solved by looking at the expres-
sion of the B cell specific transcription factors such as
OCT 2 and BOB 1, immunopositivity for which leads to
the preferred diagnosis of a B cell NHL with ABTCE, as
was seen in our case. The key to recognizing such cases,
lies in the knowledge of their existence, and the practice
of applying a panel of markers. This case represents one
such example and contributes to the scarce literature re-
garding the aberrant expression of multiple T cell anti-
gens in DLBCLs, especially CD 3. This study is limited
by a lack of follow-up and performing gene expression
or rearrangement studies to conclusively negate the pos-
sibility of mixed phenotype acute leukemia/lymphoma
(B/T). However, the objective of this study is to highlight
the expression of multiple routinely employed antibodies
of T lineage being concurrently seen in DLBCL. We also
wanted to share the fact that several T cell antigens can
simultaneously be expressed aberrantly along with the
primary B cell immunophenotype. Demonstrating an in-
tact B cell transcription apparatus with CD20 expression
may be enough to call it as DLBCL and treat the patient
with chemoimmunotherapy providing the benefit of ri-
tuximab to achieve the best outcome.
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Table 1 Aberrant T cell marker expression in B cell lymphomas

Researchers Aberrant T cell marker expressed

CD2 CD4 CD5 CD7 CD8

Yoshida et al. [4] + − − + −

Inaba et al. [7] + − − + −

Schmidt et al. [8] + − − + −

Sangle et al. [9] + − − + −

Hussaini et al. [2] + − + − −

Kaleem et al. [6] + − − − +

Sangle et al. [10] − + + − +

Mehta et al. Journal of the Egyptian National Cancer Institute           (2021) 33:14 Page 4 of 5

https://doi.org/10.1186/s43046-021-00071-7
https://doi.org/10.1186/s43046-021-00071-7


Authors’ contributions
AM and SP performed the histological examination. PC and PA were major
contributors in drafting the manuscript. AM and SP were also responsible for
the critical revision of the manuscript. The authors read and approved the
final manuscript.

Funding
None.

Availability of data and materials
Not applicable.

Declarations

Ethics approval and consent to participate
This study has been reviewed and approved by the Institutional Review
Board (IRB). IRB number IRB/44/2017. The soft copy is enclosed in
supplementary material.

Consent for publication
Written informed consent for publication of clinical details and/or clinical
images was obtained from the patient.

Competing interests
The authors declare that they have no competing interests.

Author details
1Department of Laboratory and Transfusion Services, Rajiv Gandhi Cancer
Institute & Research Centre, Sector 5, Rohini, Delhi 110085, India.
2Department of Research, Rajiv Gandhi Cancer Institute & Research Centre,
Delhi, India.

Received: 8 April 2021 Accepted: 27 May 2021

References
1. Gascoyne RD, Campo E, Jaffe ES, Chan WC, Chan JKC, Rosenwald A, et al.

Diffuse large B cell lymphoma, not otherwise specified. In: Swerdlow SH,
Campo E, Harris NL, Jaffe ES, Pileri SA, Stein H, Thiele J, Vardiman JW,
editors. WHO classification of tumours of haematopoietic and lymphoid
tissues. Lyon: IARC Press; 2017. p. 291–7.

2. Hussaini MO, Kreisel FH, Hassan A, Nguyen TT, Frater JL. CD4 positive diffuse
large B-cell lymphoma: a variant with aggressive clinical potential. World J
Methodol. 2016;6(3):181–6. https://doi.org/10.5662/wjm.v6.i3.181.

3. Wallentine JC, Perkins SL, Tripp SR, Bruggman RD, Bayerl MG. Diffuse large
B-cell lymphoma with coexpression of CD3 in a pediatric patient: a case
report, review of the literature, and tissue microarray study. J Pediatr
Hematol Oncol. 2009;31(2):124–7. https://doi.org/10.1097/MPH.0b013e3181
8b354a.

4. Suzuki Y, Yoshida T, Wang G, Aoki T, Katayama T, Miyamoto S, et al.
Incidence and clinical significance of aberrant T-cell marker expression on
diffuse large B-cell lymphoma cells. Acta Haematol. 2013;130(4):230–7.
https://doi.org/10.1159/000348550.

5. Wang J, Chen C, Lau S, Raghavan R, Rowswell EH, Said J, et al. CD3-positive
large B-cell lymphoma. Am J Surg Pathol. 2009;33(4):505–12. https://doi.
org/10.1097/PAS.0b013e318185d231.

6. Kaleem Z, White G, Zutter MM. Aberrant expression of T-cell-associated
antigens on B cell non-Hodgkin lymphomas. Am J Clin Pathol. 2001;115(3):
396–403. https://doi.org/10.1309/V8YG-8PP4-B4TE-9X6J.

7. Inaba T, Shimazaki C, Sumikuma T, Okano A, Hatsuse M, Okamoto A, et al.
Expression of T-cell-associated antigens in B-cell non-Hodgkin’s lymphoma.
Br J Haematol. 2000;109(3):592–9. https://doi.org/10.1046/j.1365-2141.2000.
02006.x.

8. Schmidt CJ, Domenico L, Ward P, Barcos MP, Stewart CC. Aberrant antigen
expression detected by multiparameter three color flow cytometry in
intermediate and high grade B cell lymphomas. Leuk Lymphoma. 1999;
34(5-6):539–44. https://doi.org/10.3109/10428199909058481.

9. Sangle NA, Agarwal AM, Smock KJ, Leavitt MO, Warnke R, Bahler D, et al.
Diffuse large B-cell lymphoma with aberrant expression of the T-cell
antigens CD2 and CD7. Appl Immunohistochem Mol Morphol. 2011;19(6):
579–83. https://doi.org/10.1097/PAI.0b013e318221c672.

10. Sangle NA, Miles RR, Kelley TW, Perkins SL. Aberrant expression of multiple T
antigens: CD4, CD5, and CD8 on diffuse large B-cell lymphoma. Appl
Immunohistochem Mol Morphol. 2014;22(10):e45–8. https://doi.org/10.1097/
PAI.0b013e31829cc54c.

11. Oliveira JL, Grogg KL, Macon WR, Dogan A, Feldman AL. Clinicopathologic
features of B-cell lineage neoplasms with aberrant expression of CD3: a
study of 21 cases. Am J Surg Pathol. 2012;36(9):1364–70. https://doi.org/10.1
097/PAS.0b013e31825e63a9.

12. Lee M, Cha HJ, Yoon DH, Suh C, Huh J. EBV-positive diffuse large B-cell
lymphoma of the elderly with aberrant expression of CD3 and TIA-1. Blood
Res. 2013;48(2):156–9. https://doi.org/10.5045/br.2013.48.2.156.

13. Matutes E, Pickl WF, Van’t Veer M, Morilla R, Swansbury J, Strobl H, et al.
Mixed-phenotype acute leukemia: clinical and laboratory features and
outcome in 100 patients defined according to the WHO 2008 classification.
Blood. 2011;117(11):3163–71. https://doi.org/10.1182/blood-2010-10-314682.

14. Sáez AI, Artiga MJ, Sánchez-Beato M, Sánchez-Verde L, García JF, Camacho
FI, et al. Analysis of octamer-binding transcription factors Oct2 and Oct1
and their coactivator BOB.1/OBF.1 in lymphomas. Mod Pathol. 2002;15(3):
211–20. https://doi.org/10.1038/modpathol.3880518.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Mehta et al. Journal of the Egyptian National Cancer Institute           (2021) 33:14 Page 5 of 5

https://doi.org/10.5662/wjm.v6.i3.181
https://doi.org/10.1097/MPH.0b013e31818b354a
https://doi.org/10.1097/MPH.0b013e31818b354a
https://doi.org/10.1159/000348550
https://doi.org/10.1097/PAS.0b013e318185d231
https://doi.org/10.1097/PAS.0b013e318185d231
https://doi.org/10.1309/V8YG-8PP4-B4TE-9X6J
https://doi.org/10.1046/j.1365-2141.2000.02006.x
https://doi.org/10.1046/j.1365-2141.2000.02006.x
https://doi.org/10.3109/10428199909058481
https://doi.org/10.1097/PAI.0b013e318221c672
https://doi.org/10.1097/PAI.0b013e31829cc54c
https://doi.org/10.1097/PAI.0b013e31829cc54c
https://doi.org/10.1097/PAS.0b013e31825e63a9
https://doi.org/10.1097/PAS.0b013e31825e63a9
https://doi.org/10.5045/br.2013.48.2.156
https://doi.org/10.1182/blood-2010-10-314682
https://doi.org/10.1038/modpathol.3880518

	Abstract
	Background
	Case presentation
	Conclusion

	Background
	Case presentation
	Pathological findings

	Discussion
	Abbreviations
	Supplementary Information
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Declarations
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	Author details
	References
	Publisher’s Note

