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ABSTRACT 
The pathology of an inguinal lymph node, diagnosed as 

angioimmunoblastic T cell lymphoma (AITL) with secondary development of 

EB virus (EBV)-related diffuse large B cell lymphoma (DLBCL), is analyzed 

in detail. The AITL lymph node was divided into three pathological areas, 

A, B, and C, corresponding to Attygalle Patterns I, II, and III. Development 

of DLBCL was observed at the areas B-C boundaries, corresponding to 

Patterns II and III. This likely indicated excessive B-cell maturation by 

neoplastic follicular helper T (TFH) cells. Although the mechanisms of DLBCL 

development in AITL are unclear, B-cell maturation is likely enhanced by 

neoplastic TFH, leading to germinal center disruption. Attygalle’s patterns 

are important in evaluating both T-cell and B-cell activities. 
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Abbreviations 

AITL- angioimmunoblastic T cell lymphoma 
DLBCL- diffuse large B cell lymphoma 
EBV- EB virus 
TFH- follicular helper T  
 

Introduction 
Angioimmunoblastic T-cell lymphoma (AITL) is a distinctive 
subtype of peripheral T-cell lymphoma, primarily 
characterized by the proliferation of neoplastic follicular 
helper T (TFH) cells within lymph node1-3. The pathological 
hallmark of AITL involves small to medium-sized 
neoplastic TFH cells with pale cytoplasm surrounding high 
endothelial venules (HEVs). The presence of irregular 
follicular dendritic cell meshwork (FDC-MW) is also a 
characteristic feature. Its histopathology is relatively 
divergent, but AITL is often associated with B-cell or 
plasma cell expansion4. The B cells may be atypical and 
infected with Epstein-Barr virus (EBV). 
 

Recent advancements in immunology have elucidated the 
critical role of heterogeneous TFH cells in facilitating B-
cell maturation within germinal centers (GCs)5. In normal 
lymph nodes, the TFH cells, through interactions with 
antigen-presenting follicular dendritic cells (FDCs), are 
essential in promoting the selection and survival of high-
affinity B cells, ultimately leading to their differentiation 
into memory B cells or plasma cells. In AITL lymph nodes, 
neoplastic TFH cells may also contribute to B-cell 
maturation, but their potential functions remain 
unclarified.  
 

A rare composite B- and T-cell lymphoma exists, and the 
risks of bidirectional risk of malignancy are poorly 
understood6,7. DLBCL may occur following AITL, and vice 
versa7. Attygalle et al. previously classified the AITL 
pathology into three distinct patterns, I, II, and III8,9, each 
correlating with different disease activities. Pattern I, 
characterized by an intrafollicular T-zone pattern, is 
considered indolent. Meanwhile, Patterns II and III, 
marked by atrophic lymph follicles and almost complete 
follicular disappearance, are associated with more 
aggressive disease and poorer prognoses10. These 
pathological AITL patterns may relate to the risks of 
secondary development of B cell lymphoma, but this is not 
yet elucidated due to the rarity of composite AITL and 
DLBCL. 
 

In this report, we examined the expression patterns of B-
cell markers in an AITL lymph node that developed 
secondary EBV-related DLBCL. The study aims to 
elucidate the influence of neoplastic TFH cells on B-cell 
maturation, particularly in the context of the histological 
patterns proposed by Attygalle et al. Understanding the 
pathological processes may help to elucidate the 
mechanisms of the development for composite AITL and 
DLBCL. 
 

Clinical summary 
A  57-year-old man  was  diagnosed  as  EBV-positive 

DLBCL after a biopsy of an inguinal lymph node. 
Chemotherapy of R-CHOP and CHASER 2 was 
performed, but the disease progressed. The inguinal 
lymph node was re-examined, and the revised 
pathological diagnosis was AITL with secondary 
development of EBV-positive DLBCL. A year after the first 
diagnosis, he received an allogeneic peripheral blood 
stem cell transplantation (PBSCT) using a reduced-
intensity conditioning regimen with fludarabine/ 
melphalan 140 mg/m2 (Flu/Mel140). However, he 
passed away on day 114 post-PBSCT due to 
posttransplant lymphoproliferative disorder (PTLD). In the 
present report, we focus on the pathology of the inguinal 
lymph node obtained by biopsy, AITL with secondary 
DLBCL.  

 

Pathological findings 
A biopsy of an inguinal lymph node was performed, but 
the diagnosis of AITL was not readily reported due to the 
presence of a relatively large number of EBV-positive 
atypical B cells. However, when the same lymph node was 
re-examined, T cell proliferation was evident. 
Immunohistochemistry (IHC) was performed in use of 
various antibodies; T cells (CD3, CD4, CD8), B cells (Pax5, 
CD10, CD20, CD79a, MUM-1), and follicular dendritic 
cells (CD21) were examined. The lymph node was also 
evaluated for cell cycle activation with MIB-1 
immunostaining, and for EBV infection with EBV-encoded 
small RNA in situ hybridization (EBER-ISH). Representative 
six figures (HE, Pax 5, CD20, MUM-1, CD21, EBER-ISH,) 
are presented in Figure 1. For clearer understanding, the 
lymph node was roughly divided into three areas, A, B, 
and C (Figure. 1a), and the levels of B cell maturation 
were distinct between the areas. For example, area A 
displayed distinct expression of Pax 5, CD20, and 
CD79a, but MUM-1 expression was markedly low. In 
contrast, in area B, the expression of Pax 5 is low, and 
the expression of CD20 and CD79a is distinct. MUM-1 
expression was also apparent at the marginal region of 
area B. These observations indicate that B cell maturation 
is more advanced in area B than in area A (Figure 1b-d).   
 
Patterns of follicular dendritic cell meshwork (FDC-MW) 
were also investigated with CD21 immunostaining11. The 
FDC-MW patterns were distinct between areas A and B. 
In area A, CD21-positive FDC-MW was expansive, and 
neoplastic TFH cells coexisted with FDC, surrounding the 
increased HEVs. In contrast, in area B, FDC-MW was 
diminished or disappeared, and only atrophic FDC-MW 
remained at the margin of the lymph node. Area A (with 
expansive FDC-MW) and area B (with atrophic FDC-
MW), respectively, corresponded to AITL patterns I and 
II-III proposed by Attygalle et al.8,9 (Figure 1e, f). 
Previous studies suggested that pattern I (area A) is an 
indolent lesion, while patterns II-III (area B) is an active 
AITL lesion.10 In good agreement, the MIB-1 labeling 
index was higher in area B, as well as positivity with 
EBER-ISH. Area C was contiguously located next to area 
B, but the number of B cells were smaller. 
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Figure 1: B-cell maturation in an AITL lymph node with secondary DLBCL.  
A normal lymph node architecture was disrupted, and divided into three areas, A, B, and C, corresponding to Attygalle 
patterns I, II, and III, respectively. Different areas showed distinct expression patterns of B cell maturation markers. (a) 
HE, (b) Pax 5, (c) CD20, (d) MUM-1, (e) CD21 (f) EBER-ISH. 
 
Microscopically, AITL cells were distributed in the entire 
lymph node. Generally, TFH cells are 
immunohistochemically defined with positivity of at least 
two, ideally three, of the following molecules: CD10, 
BCL6, PD-l, CXCL13, ICOS, and SAP. In the present case, 
the pale cells clustered around HEVs showed distinctive 
positivity with CD10 and PD-l and mild to moderate 
positivity for BCL6 (Figure 2a-c). Thus, the pathological 

diagnosis of AITL was confirmed. At the boundary of 
areas B-C, a relatively large number of atypical CD20-
positive cells were seen. The cells were positive with EBER-
ISH and also labeled with MIB-1. Their sheet-like 
distribution suggested the diagnosis of secondary DLBC 
(Figure 2d-f). Although DLBCL-like pathology was 
apparent in the boundary of areas B-C, area A was not 
involved. 
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Figure 2: Diagnosis of AITL and DLBCL 
(a)-(d): Diagnosis of AITL. Uniform round cells were clustered around HEVs. They were positive for CD10 and PD-1 and 
weakly positive for Bcl-6. (e)-(h): Diagnosis of DLBCL. Atypical CD20-positive cells showed high MIB-LI. EBV infection was 
also confirmed with EBER-ISH. Scale bar: 20 mm. 
 

Discussion 
This study underscores the relevance of the Attygalle 
classification in understanding B-cell maturation within 
AITL lymph nodes, particularly in light of recent advances 
in molecular pathology and targeted therapies. As noted 
by Du et al.12, AITL falls under the broader category of 
nodal T-follicular helper cell lymphoma (T-FHCL), a 
subtype of peripheral T-cell lymphomas (PTCLs). The 
histopathological classification proposed by Attygalle et 
al.8,9,13 offers a framework for assessing unique features 
of AITL and may distinguish it from PTCLs. The Attygalle’s 
Patterns, reflecting the degrees of lymph node 
destruction, are also important in evaluating the 
prognosis. 
 
In the present case, the inguinal lymph node was divided 
into three areas labelled A, B, and C, corresponding to 
Attygalle’s Patterns I, II, and III, respectively (Figure 1). 
Histopathological examination revealed that B-cell 
maturation was more advanced in area B, which 
exhibited characteristics of Pattern II, compared to area 
A, which was consistent with Pattern I. Furthermore, the 
transition from Pattern II to Pattern III was marked by the 
emergence of DLBCL-like pathology at the interface 
between areas B and C. This finding highlights the 
dynamic nature of AITL, where different regions within the 
same lymph node can represent varying stages of 
disease evolution, reflecting the underlying heterogeneity 
in the tumor microenvironment. 
 

These histological observations are consistent with the 
findings reported by Du et al.12, who emphasized the 
importance of molecular markers and genetic mutations 
in diagnosing and understanding T-FHCL. Specifically, the 
presence of mutations in genes such as TET2, DNMT3A, 
and RHOA, commonly seen in AITL, can drive the 
pathological changes observed in the lymph nodes, 
including the enhancement of B-cell maturation and the 
potential transformation into more aggressive tumor-like 
cells. The disorganization of germinal center (GC) 

structures, with the loss of typical GC-resident cells like 
follicular dendritic cells (FDCs) and tingible body 
macrophages, further complicates the disease landscape 
and serves as a diagnostic clue for AITL. These findings 
were also observed in the present case.  
 
In conclusion, this study integrates the histopathological 
patterns described by Attygalle et al. with recent insights 
into the molecular pathogenesis of AITL. The expansion of 
FDC-MW observed in Pattern I, its diminution in Pattern 
II, and its disappearance in Pattern III suggest the 
progression of B-cell maturation and the increasing 
severity of the histopathological changes. The presence 
of DLBCL-like pathology in Patterns II-III further 
underscores the critical role of B-cell dynamics in the 
progression of AITL. These insights not only deepen our 
understanding of AITL’s histopathology but also highlight 
the importance of integrating molecular diagnostics in 
managing the composite lymphoma, AITL and DLBCL 
(Figure 3). 

 

Summary 
This is a biopsy case report of AITL with secondary 
development of DLBCL. Pathological findings indicated 
that development of DLBCL is associated with Attygalle 
patterns, II-III, and neoplastic follicular helper T cells may 
enhance excessive B-cell maturation, resulting in B-cell 
lymphoma. 
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Figure 3: Hypothesis of DLBCL development from AITL lesions of Attygalle pattern II-III. 
(a) Schematic illustration of a reactive germinal center. GC B cells underwent an antigen presentation from FDC, and TFH 
cells help their maturation to memory B cells or plasma cells. (b) Schematic illustration of AITL area A and area B, 
described in Fig. 1. Area A (pattern I) showed expansive GC-like structures and FDC-MW, in which AITL cells and GC B 
cells were diffusely distributed. In contrast, area B (pattern II) showed regressed GC-like structures and FDC-MW, around 
which AITL cells and maturated B cells were expanded. DLBC cells were seen at the expansive margin of area B.    
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