:'.': .:: THE EUROPEAN SOCIETY OF MEDICINE
e Medical Research Archives, Volume 12 Issue 10

An autopsy case of EBV-positive CD8* T cell lymphoma after allogeneic
transplantation of peripheral blood stem cells

Yukiko Shishido-Hara', Rinako Iguchi', and Junya Kuroda?

! Department of Pathology and Applied
Neurobiology, Kyoto Prefectural University of
Medicine.

2 Division of Hematology and Oncology,
Department of Medicine 3 Kyoto Prefectural
University of Medicine.

a OPEN ACCESS

PUBLISHED
31 October 2024

CITATION

Shishido-Haraq, Y., Iguchi, R., et al., 2024. An
autopsy case of EBV-positive CD8* T cell
lymphoma after allogeneic transplantation of
peripheral blood stem cells. Medical Research
Archives, [online] 12(10).
https://doi.org/10.18103/mra.v12i10.5719

COPYRIGHT

© 2024 European Society of Medicine. This is
an open- access article distributed under the
terms of the Creative Commons Attribution
License, which permits unrestricted use,
distribution, and reproduction in any medium,
provided the original author and source are
credited.

Dol
https://doi.org/10.18103/mra.v12i10.5719

ISSN
2375-1924

ABSTRACT

An autopsy case of CD8* T cell lymphoma after allogenic transplantation
of peripheral blood stem cells (PBSC) is presented. A 57-year-old man
was first diagnosed with diffuse large B cell lymphoma (DLBCL) based
on a biopsy of an inguinal lymph node. The disease progressed with poor
response to chemotherapy, and pathological diagnosis was reviewed.
The revised diagnosis was angioimmunoblastic T-cell lymphoma (AITL)
with secondary development of Epstein-Barr virus (EBV)-positive diffuse
large B-cell lymphoma (DLBCL). The patient died 114 days post-
allogenic hematopoietic stem cell transplantation (allo-HSCT) and an
autopsy was performed. EBV-positive CD8+ cells were systematically
observed in organs, including the liver, spleen, gastrointestinal tracts, and
lungs. Liver injury was also apparent with sinusoidal obstruction syndrome
(SOS) / veno-occlusive disease (VOD), causing splenomegaly. Southern
blot analysis of peripheral blood cells revealed the presence of
monoclonal EBV DNA, indicating monoclonal expansion of EBV-positive
CD8* cells.

The present case uniquely displayed EBV-positive T-cell post-transplant
lymphoproliferative disorder (PTLD), with monoclonal expansion of CD8+
cells. Although its pathophysiology is not fully understood, this is a typical
and precious case of postiransplant EBV-positive T-cell lymphoma,
designated in the upcoming WHO classification of haematolymphoid
tumours, 5t edition.
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Abbreviations

PTLD- posttransplant lymphoproliferative disorder
EBV- Epstein-Barr virus

allo-HSCT- allogeneic hematopoietic stem cell
transplantation

PBSC- peripheral blood stem cells

DLBCL- diffuse large B cell lymphoma

AITL- angioimmunoblastic T-cell lymphoma
SOS- sinusoidal obstruction syndrome

VOD- veno-occlusive disease

TFH- follicular helper T

Introduction

Posttransplant  lymphoproliferative  disorder (PTLD)
encompasses a broad spectrum of lymphoid and
plasmacytic proliferations that occur in
immunocompromised patients following transplantation.
PTLD is particularly well-documented after allogeneic
hematopoietic stem cell transplantation (allo-HSCT). PTLD
is most commonly associated with B-cell disorders,
frequently linked to Epstein-Barr virus (EBV) infection’. In
contrast, T-cell PTLD is exceptionally rare and has a lower
association with EBV2.

A case series and systematic review highlighted that T-
cell PTLD is more likely to arise from the proliferation of
donor-derived T «cells and can exhibit various
morphologies, including both  monomorphic and
polymorphic types2. Another study emphasized the rarity
of T-cell PTLD, noting that it accounted for only 4 cases
(0.39%) out of 1015 allo-HSCT patients3. T-cell PTLD
generally presents with a later onset and has an
unfavorable prognosis compared to its B-cell
counterpart4.  Pathologically, T-cell PTLD displays
considerable diversity, encompassing peripheral T-cell
lymphoma, not otherwise specified (PTCL, NOS),
hepatosplenic T-cell lymphoma, and cutaneous T-cell
lymphoma4. Unlike B-cell PTLD, T-cell PTLDs are less
frequently associated with EBV infection, with only about
one-third of cases showing EBV positivity. Despite this, in
some instances, EBV-positive T-cell PTLD may exhibit a
monoclonal expansion of EBV-infected cells, complicating
the clinical course and outcomes?.

In this case report, we present a rare and unique case of
EBV-positive CD8+ T-cell PTLD that developed after allo-
HSCT. Given the monoclonality of the CD8+ T cells, the
final diagnosis of "EBV-positive CD8+ T-cell lymphoma"
was established in accordance with the WHO
Classification of Haematolymphoid Tumors, 5th editioné.
This case underscores the complexity of T-cell PTLD and
highlights the need for further research to elucidate the
mechanisms driving its development.

Case report

A 57-year-old man was diagnosed as EBV-positive
DLBCL based on a biopsy of an inguinal lymph node.
Chemotherapy of R-CHOP 5 courses and CHASER 2
courses were performed, but the disease progressed. The
pathological diagnosis was reviewed, and the revised
diagnosis was AITL with secondary development of EBV-
positive DLBCL.

A year after the first diagnosis, he received an allogeneic
PBSCT using a reduced-intensity conditioning regimen
with fludarabine /melphalan 140 mg/m?2 (Flu/Mel140).
On day 14 post-PBSCT, dysfunction of the liver and
kidneys developed, and sinusoidal obstruction syndrome
(SOS)/veno-occlusive disease (VOD) was suspected. The
patient was admitted fo the intensive care unit. Due to
severe diarrhea, a complication of thrombotic
microangiopathy (TMA) or graft versus host disease
(GVHD) was suspected, and steroid therapy was
performed. The liver function was recovered, but the
renal dysfunction remained. He underwent dialysis three
times a week. After that, his general condition improved,
and steroids were gradually tapered off. On day 30,
neutrophil engraftment was confirmed, and on day 36,
complete engraftment of donor-derived cells was
observed with bone marrow examination (complete
chimerism). His clinical status was stable for over two
months.

However, on day 106, severe liver dysfunction suddenly
developed, with a rapid increase in T cell count in the
peripheral blood. On day 113, southern blot analysis
revealed the presence of the EBV genome in the
peripheral blood, and the distinct single DNA fragment
indicated monoclonal expansion. Steroid pulse therapy
was performed, and rituximab was also administered.
However, he passed away on day 114 post-PBSCT.

Pathological findings of inguinal lymph
node (biopsy)

Pathological findings of the inguinal lymph node,
obtained by biopsy, were intensively described
elsewhere (Shishido-Hara et al, Med Res Arch, in press).
Normal lymph node architecture was disrupted, and
immunohistochemistry  (IHC) displayed a diffuse
distribution of T cells throughout the lymph nodes. High
endothelial venules were apparent, and they were
surrounded by relatively homogeneous atypical
lymphocytes. The atypical cells displayed distinct
expression of CD10 and PD-1, as well as mild-to-
moderate expression of Bcl-6, indicating neoplastic
follicular helper T (TFH) cells, and the pathological
diagnosis of AITL was defined. There were also
atypically large cells with distinct nuclei, which were
CD20-positive. The cells were also positive for EBER-ISH
and were labeled with MIB-1. Thus, the diagnosis of
DLBCL was also determined. The DLBCL lesion was focal
and was thought to be developed to succeed the AITL
lesion.

An autopsy on 114 days post-allogeneic

transplantation of stem cells.

The patient died on day 114 after transplantation, and
an autopsy was performed. In post-mortem lymph nodes,
pathology of either AITL or DLBCL was not observed.
Instead, diffuse infiltration of small T-lymphocytes was
seen. Most cells in the nodes were CD8-positive T cells,
and EBV infection was recognized using EBER-ISH (Fig. 1).
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Figure. 1: The post-mortem lymph node with atypical EBV-positive CD8* cells.
In the post-mortem lymph nodes, atypical CD8* cells were present diffusely. They were positive for EBER-ISH. B cells were
absent, and FDC meshwork was not also seen. Scale bars: 1 mm for A-D, 20 mm for E-G.

The liver (1908g) was reddish-brown (Fig. 2A), and
histologically, hemosiderin deposition was observed
around the central vein. Silver impregnation showed
obstruction of the central vein and surrounding sinusoids,
indicating SOS/VOD (data not shown). Lymphocytes
were clustered mainly in the portal vein area and were
CD8+* T cells (Fig. 2B, C). The spleen (440g) was highly
congested (Fig. 2D). Given the findings of SOS/VOD in
the liver, portal hypertension was considered a major
cause of splenomegaly. Histologically, the white pulp was
diminished, and hemosiderin deposition was also
apparent (data not shown). Atypical lymphocytes were
clustered mainly around the splenic artery, all CD8-
positive T cells (Fig. 2E, F).

Intestinal hemorrhage was seen only in the superficial
mucosal layer, mainly in the distal ileum and part of the

cecum (Fig. 2G). Histologically, hemorrhagic change was
not observed in deeper than the submucosal layer. The
superficial mucosa was elevated in a papillary fashion,
in which narrow vascular stroma (Fig. 2H) and CD8* T
cells migrated in lumens of small vessels. The cells were
also positive for EBER-ISH (Fig. 2I-K). Similar findings
were also found in the stomach and esophagus. TMA and
GVHD were clinically suspected, but the pathology did
not indicate their likeliness.

Atypical EBV-positive, CD8* T cells were found
systemically in the lumen of all the blood vessels. In
bilateral lungs (left 579g, right 637g), atypical EBV-
positive CD8* T cells were densely invading beneath the
bronchial epithelium and migrating prominently in the
capillaries of all the alveolar septa. They were also
positive for EBER-ISH (Fig. 2L-O).
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Figure. 2: Pathology of the liver, spleen, small and large intestines, and lungs.

A-C: Liver, weighted 1908g. Atypical CD8* T cells were clustered in portal areas. D-F: Spleen, weighted 440g. The
spleen was markedly congested, and atypical CD8* T cells were clustered around splenic arteries. G-K: Small and large
intestines. Surface mucosa was hemorrhagic in the ileum and partially in the cecum. Intestinal mucosa was elevated in a
papillary fashion, where EBV-positive CD8* T cells migrate in blood vessel lumens. L-O: Lungs, weighted left 579g, right
637g. Atypical CD8* T-cells were observed everywhere in the capillary lumen. They were also EBV-positive.

One day before his death, EBY DNA was examined in
peripheral blood cells using southern blot analysis (Fig.
3). On electrophoresis, the positive control of chronic
active EBV infection (lane 1 in Fig. 3) was developed into
multiple bands; while this case showed a distinct single

band of the EBY DNA genome, indicating monoclonality
(lane 3). The data simultaneously revealed the
monoclonal expansion of EBV-infected T cells, indicating
EBV-related CD8* T cell lymphoma, NOS.
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Figure. 3: Southern blot analysis of EBV-DNA in peripheral blood cells.
Detection of monoclonal EBY DNA genome indicated monoclonal expansion of EBV-infected cells. Lane 1 (PC): positive
control (chronic active EBV infection), Lane 2 (NC): negative control, Lane 3: the present case.

Discussion

This study presents a rare instance of EBV-positive CD8+
T-cell lymphoma that developed after allo-HSCT. The
patient, who initially suffered from AITL with secondary
EBV-positive DLBCL, experienced a monoclonal
expansion of EBV-infected CD8* T cells. Systemic
infiltration of EBV-positive CD8* T cells was observed in
multiple  organs, including the liver, spleen,
gastrointestinal tract, and lungs, leading to the final
diagnosis of EBV-positive CD8* T-cell lymphoma. The
progression of this disorder illustrates the challenges in
managing PTLD, especially those involving T cells, which
are less commonly associated with EBV infection and
often exhibit aggressive clinical behavior.

In 2022, the WHO Classification of Haematolymphoid
Tumours, 5th Edition (WHO-HAEMS5), introduced changes
to categorizing immunodeficiency-associated lymphoid
proliferations and lymphomas. The previous edition
(WHO-HAEMA4R) classified these based on the cause of
immunodeficiency, but WHO-HAEM5 now emphasizes
pathological and biological similarities. It recommends a
three-part nomenclature that includes histopathological
features, viral infection, and the cause of
immunodeficiency. This case, therefore, is diagnosed as
"CD8* T-cell lymphoma, EBV-positive, post-allogeneic
transplantation of PBSC" under the new classification
(Figure 3).
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Lymphoid proliferations and lymphomas
associated with immune deficiency and dysregulation
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Figure. 3: Three-part nomenclature for lymphoid proliferations and lymphomas arising in immune
deficiency /dysregulation.

The cause of PTLDs is not fully understood, but a strong
association between Epstein-Barr virus (EBV) infection and
the pathophysiology of these disorders, particularly in B
cells, is suggested”-°. A recent study, in vitro, has reported
that EBV can induce the expression of the inosine-5'-
monophosphate dehydrogenase 2 (IMPDH2) gene of
cells, which is the rate-limiting enzyme for de novo GTP
synthesis. This process is crucial for the transformation and
proliferation of B cells within the context of PTLDs'9,
where EBV-positive B cells or plasma cells are frequently
observed to undergo malignant growth. On the other
hand, T-cell PTLD is exceedingly rare3, and the role of
EBV in its pathogenesis remains less clearly defined.
While molecular and genomic alterations in T/NK-cell
PTLDs have been found to resemble those seen in
peripheral T-cell lymphomas in immunocompetent
individuals'!, the specific involvement of EBV is not well
elucidated. It has been reported, however, that EBV type
2 can latently infect T cells, utilizing glycoprotein gp350
and CD21 as receptors for viral entry!213, This viral
infection may potentially enhance IMPDH activity,
thereby  promoting  T-cell  proliferation’s.  The
pathological diagnosis of T-cell PTLDs is highly variable,
encompassing a spectrum that ranges from benign
lymphocytic hyperplasia to aggressive high-grade
lymphomas 315. In this particular case, however, the
findings strongly suggest a connection between EBV
infection and the development of a rare T-cell PTLD, as
evidenced by the monoclonal expansion of CD8+ T cells,
culminating in a distinct CD8* T-cell lymphoma.

Conclusion

In conclusion, this autopsy case represents a rare instance
of monoclonal proliferation of EBER-positive CD8* T cells
following allo-HSCT. Although the pathological diagnosis,
based on a biopsy of an inguinal lymph node, identified
AITL with secondary EBV-positive DLBCL, post-mortem
analysis revealed the absence of neoplastic CD4* T cells
or EBV-positive atypical B cells. Despite the complete
engraftment of donor-derived cells in the bone marrow
(complete chimerism) on day 36 post-transplantation, the
proliferation of EBER-positive CD8* T cells by day 106
was observed. Continued documentation and analysis of
similar cases will advance our understanding of T-cell
PTLD and potentially unveil new pathways and
therapeutic strategies.
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