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ABSTRACT

Objective: ALK-positive large B-cell lymphoma is an aggressive form of lymphoma characterized by the expression of the ALK protein 
alongside the loss of pan-B-cell and pan-T-cell markers. Unfortunately, there is no established standard treatment for this subtype, resulting 
in a poor prognosis. Understanding the expression of aberrant markers is essential for accurate diagnosis and improved patient management.

Case Report: A 13-year-old male presented with intestinal obstruction to pediatric surgery and subsequently underwent exploratory 
laparotomy. Histopathological examination of the specimen revealed the presence of monomorphic tumor cells with plasmablastic 
morphology, which expressed CD45, CD79a, and CD3. Considering the patient's age and the tumor’s morphology, further analysis showed 
the loss of other B-cell and T-cell markers, along with the expression of ALK, CD138, CD38 and lambda light chain restriction. Thus, the 
current case emphasizes the necessity of a comprehensive immunohistochemical analysis to accurately diagnose ALK-positive large B-cell 
lymphoma with aberrant CD3 expression, thus preventing misdiagnosis as T-cell lymphoma.

Conclusion: It is crucial to recognize the uncommon ALK-positive large B-cell lymphoma that exhibits aberrantly expressed CD3 to prevent 
misdiagnosis. Identifying this condition may allow for the incorporation of ALK inhibitors, potentially improving patient outcomes.
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INTRODUCTION

ALK-positive large B-cell lymphoma is an exception-
ally rare form of non-Hodgkin lymphoma, notable for its 
monomorphic plasmablastic morphology and a highly 
distinctive immunophenotype. This unique subtype of B-
cell non-Hodgkin lymphoma is defined by the presence of 
anaplastic lymphoma kinase (ALK) in concurrence with 
the loss of pan-B-cell and T-cell markers. Its strong com-
mitment to a terminally differentiated B-cell lineage is evi-
denced exclusively by the expression of plasmacytic mark-
ers CD138 and CD38 (1-3). Recognising this rare condition 
is crucial due to its highly aggressive clinical behaviour, 
making early diagnosis vital for improved patient manage-
ment (4). This case report discusses a diagnostic challenge 
presented by this exceedingly rare entity, particularly due 
to the aberrant expression of CD3.

CASE REPORT

A 13-year-old male adolescent was referred to the pediat-
ric surgery department due to abdominal pain and disten-
tion that had persisted for two months. Upon examination, 
a lump was detected in the right iliac fossa. CT imaging 

raised the suspicion of primary small bowel lymphoma 
with metastatic deposits in the liver. Laboratory tests, in-
cluding a hemogram, peripheral smear, bone marrow as-
piration, and bone marrow biopsy, showed unremarkable 
results. The patient’s HIV status was negative. 

Subsequently, the patient underwent an exploratory lapa-
rotomy. During the procedure, a specimen of the mass in-
volving the ileocecal junction and ascending colon was re-
sected. Additional specimens, including parts of the trans-
verse colon, descending colon, a portion of the sigmoid co-
lon, and thickened peritoneum, were collected in separate 
containers for histopathological examination.

The ileocecal region and ascending colon, measuring 41 cm 
in length, revealed a large mass that measured 16.5 x 12 x 12 
cm and had a bosselated outer surface. Upon dissection, a 
grey-white tumor protruding into the lumen was observed, 
along with overlying thinned-out and partially ulcerated 
mucosa (Figure 1A). The adjacent mucosa appeared pale 
and flattened. Additionally, two other grey-white tumors 
measuring 2.8 x 1.8 cm and 2 x 1 cm were noted, indicating 
multifocal involvement of the small intestine and ascend-
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ing colon. A 6 cm length of transverse colon, along with 
its attached mesentery, was largely unremarkable, apart 
from some areas of focally ulcerated mucosa. At one end 
of the descending colon, a tumor mass measuring 3.8 x 0.8 
x 0.3 cm was identified, along with another cut end that 
displayed a thickened area measuring 9 x 3 cm. In total, 16 
lymph nodes were isolated during the examination.

Multiple haematoxylin and eosin sections from various 
tumor masses demonstrated diffuse infiltration of the in-
testine by monomorphic atypical lymphoid cells exhibit-
ing plasmablastic morphology. These atypical cells were 
2 to 3.5 times larger than a small mature lymphocyte nu-
cleus, possessing a scant to moderate amount of agranu-
lar cytoplasm. They featured a round, central to eccentric 
nucleus, with some displaying irregularities in the nuclear 
membrane, vesicular chromatin, and prominent nucleoli 
(Figure 1B). In the initial panel of immunohistochemis-
try (IHC), these atypical cells showed focal positivity for 
CD45, as well as positivity for CD79a and CD3 (Figure 2A-
C). They were negative for Pan-CK, CD19, CD20, PAX5, 
CD5, and CD10. The Ki67 proliferation index was 90% 
(Figure 2D). Given that the morphology and the age of the 
patient were inconsistent with T-cell lymphoma, further 
IHC panels were performed. The subsequent IHC analy-
sis revealed that these cells expressed ALK, EMA, CD138, 
CD38 (Figure 3A-D). Additional markers such as OCT2, 
MUM1, BOB1, lambda, and kappa light chains (Figure 4A-
E) supported the identification of these atypical lymphoid 
cells as belonging to the B-lineage. While these cells were 
found to be negative for CD5, CD4, CD8, CD30, BCL6, and 

BCL2. A lambda restriction was noted. All isolated lymph 
nodes were involved.

Based on the patient’s age, histomorphology, and IHC find-
ings, a diagnosis of non-Hodgkin lymphoma- ALK positive 
large B cell lymphoma with aberrant CD3 expression, Stage 
IV (Ann Arbor staging) was rendered.

DISCUSSION

Originally described as a rare subtype of diffuse large B-cell 
lymphoma by Desol et al. in 1997, this entity was later rec-
ognised as a distinct category by the World Health Organi-
zation classification of lymphoid neoplasms in 2017 (5). It 
is characterized by a male predominance and can occur in 
any age group (6).

In terms of morphology, immunoblastic variant of diffuse 
large b-cell lymphoma, ALK-positive large B-cell lympho-
ma, plasmablastic lymphoma, and poorly differentiated 
carcinoma were considered as differential diagnoses. In the 
present case, immunonegativity for Pan-CK and positivity 
for lymphoid markers helped rule out poorly differenti-
ated carcinoma. Immunonegativity for CD20 and PAX5 
excluded the possibility of diffuse large B-cell lymphoma. 
While plasmablastic lymphoma shares similar morphology 
and immunophenotypic expression (notably, loss or weak 
expression of CD45, CD20, and PAX5), it typically does 
not exhibit ALK expression (6,7).

The unique immunophenotype of non-Hodgkin lym-
phoma includes the expression of ALK along with CD138, 
CD38 and a loss of pan B-cell markers, T cell markers, cyto-

Figure 1: A) A large mass measuring 16.5 x 12 x 12 cm with a bosselated outer surface involving ileocecal junction and ascending colon. 
B) Haematoxylin and eosin stain, 400x shows monomorphic atypical lymphoid cells with plasmablastic morphology.
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toxic granular protein, and CD30. The presence of CD138 
and CD38 is the only evidence indicating a commitment to 
a terminally differentiated B-cell lineage (1-3). Most doc-
umented cases have reported monotypic IgA lambda ex-
pression. However, select studies noted monotypic kappa 
expression (3,8). In the present case, we observed lambda 
light chain restriction. 

While aberrant CD4 expression is well-established in the 
literature (1,2,5,6,9), it was absent in this particular case. 

The expression of CD3 has rarely been reported, and it ap-
pears in only two cases (8,10). This is the first case, to our 
knowledge, from India, where aberrant CD3 immunohis-
tochemical expression suggests the possibility of T cell lym-
phoma based on the initial immunohistochemical workup. 
However, given the monomorphic plasmablastic morphol-
ogy of the tumor cells, there was also consideration for the 
rare possibility of ALK-positive large B-cell lymphoma and 
plasmablastic lymphoma. Subsequent testing revealed pos-
itivity for ALK, plasmacytic markers CD138 and CD38, as 
well as lambda light chain restriction, leading to the final 

diagnosis of ALK-positive large B-cell lymphoma with ab-
errant CD3 immunohistochemical expression.

The literature consistently reports primary lymph node 
involvement. Furthermore, extra-nodal involvement has 
been documented in various organs such as the stomach, 
duodenum, nasal cavity, ovaries, and brain (11-14). Xing 
et al. and McManus were among the first to report extra-
nodal ALK positive large B-cell lymphoma manifesting as 
non-Hodgkin lymphoma in the duodenum and stomach, 
respectively (12,15). 

The current case report describes extensive involvement 
of the large colon and ileum, along with regional lymph 
node involvement, indicating the highly aggressive nature 
of ALK- positive large B-cell lymphoma with a rare CD3 
aberrant expression.

CONCLUSION

ALK-positive large B-cell lymphoma represents a very 
rare subtype of non-Hodgkin lymphoma that can often be 
misdiagnosed due to the absence of CD45 and pan B-cell 
and pan T-cell markers. Its CD20-negative status signifi-

Figure 2: A-D) Initial 
Immunohistochemistry 
panel, 400x. The 
tumor cells were 
immunopositive for 
A) CD45, B) 79a 
C) CD3, D) Ki67.
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Figure 3: A-D) Further 
Immunohistochemistry panel, 
400x. The tumor cells were 
immunopositive for, A) ALK, 
Cytoplasmic granular, B) EMA, 
C) CD138, D) CD38.
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Figure 4: A-E) Immunohistochemistry panel depicting B- lineage, 400x. The tumor cells were immunopositive for, A) OCT2, 
B) MUM1, C) BOB1, D) Kappa, E) Lambda.

A

D

B

E

C



V

Turkish Journal of PathologySINGH S et al: ALK-Positive LBCL with Aberrant CD3   

5.	 Delsol G, Lamant L, Mariamé B, Pulford K, Dastugue N, Brous-
set P, Rigal-Huguet F, al Saati T, Cerretti DP, Morris SW, Mason 
DY. A new subtype of large B-cell lymphoma expressing the ALK 
kinase and lacking the 2; 5 translocation. Blood. 1997;89(5):1483-
90. PMID: 9057627.

6.	 Swerdlow SH, Campo E, Harris NL, Jaffe ES, Pileri SA, Stein H, et 
al. WHO Classification of Tumours of Haematopoietic and Lym-
phoid Tissues Revised 4th edition Lyon IARC 2017.

7.	 Chowdhury Z. Anaplastic Lymphoma Kinase Positive Large B-
Cell Lymphoma: Diagnostic Perils and Pitfalls, an Underrecog-
nized Entity. Cureus. 2021;13(8):e16882. PMID: 34513457 doi: 
10.7759/cureus.16882. 

8.	 Khanlari M, Medeiros LJ. ALK+ large B-cell lymphoma with 
aberrant expression of CD3. Blood. 2020;136(26):3086.  PMID: 
33367551 doi: 10.1182/blood.2020008882. 

9.	 Jiang XN, Yu BH, Wang WG, Zhou XY, Li XQ. Anaplastic lym-
phoma kinase-positive large B-cell lymphoma: Clinico-path-
ological study of 17 cases with review of literature. PLoS One. 
2017;12(6):e0178416. PMID: 28665943 doi: 10.1371/journal.
pone.0178416. 

10.	 Baker J, Zadeh SL, Aguilera NS. ALK-positive large B-cell lym-
phoma (ALK + LBCL) with aberrant CD3 expression. J Hematop. 
2024;17(2):109-14. PMID: 38573563 doi: 10.1007/s12308-024-
00582-x. 

11.	 Onciu M, Behm FG, Downing JR, Shurtleff SA, Raimondi SC, Ma 
Z, Morris SW, Kennedy W, Jones SC, Sandlund JT. ALK-positive 
plasmablastic B-cell lymphoma with expression of the NPM-ALK 
fusion transcript: report of 2 cases. Blood. 2003;102(7):2642-4. 
PMID: 12816858 doi: 10.1182/blood-2003-04-1095. 

12.	 McManus DT, Catherwood MA, Carey PD, Cuthbert RJG, Al-
exander HD. ALK-positive diffuse large B-cell lymphoma of the 
stomach associated with a clathrin-ALK rearrangement. Hum 
Pathol. 2004;35(10):1285-8. PMID: 15492998 doi: 10.1016/j.
humpath.2004.06.001. 

13.	 Reichard KK, McKenna RW, Kroft SH. ALK-positive diffuse 
large B-cell lymphoma: report of four cases and review of the 
literature. Mod Pathol. 2007;20(3):310-9. PMID: 17277765 doi: 
10.1038/modpathol.3800742.  

14.	 Laurent C, Do C, Gascoyne RD, Lamant L, Ysebaert L, Laurent 
G, Delsol G, Brousset P. Anaplastic lymphoma kinase-positive 
diffuse large B-cell lymphoma: a rare clinicopathologic entity 
with poor prognosis. J Clin Oncol. 2009;27(25):4211-6. PMID: 
19636007 doi: 10.1200/JCO.2008.21.5020.  

15.	 Xing X, Lin D, Ran W, Liu H. ALK-positive diffuse large B-cell 
lymphoma of the duodenum: A case report and review of the lit-
erature. Exp Ther Med. 2014;8(2):409-12. PMID: 25009592 doi: 
10.3892/etm.2014.1786.

cantly limits treatment options, posing a major challenge 
to patient management. Additionally, in rare cases, it may 
express aberrant CD3, which can create diagnostic chal-
lenges. Therefore, any lymphoma exhibiting plasmablastic 
morphology with CD3 positivity on the initial immunohis-
tochemistry panel must be subjected to a comprehensive 
diagnostic workup with an extensive panel that includes 
CD138, ALK, kappa, and lambda markers. This thorough 
approach is crucial for achieving an accurate diagnosis and 
may allow for the incorporation of ALK inhibitors, leading 
to improved outcomes for these patients.
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