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Abstract

Subcutaneous panniculitis-like T-cell lymphoma (SPTCL) is a cutaneous lymphoma characterized
by CD8+ T-cell infiltrate in the subcutis that is rare in children. Acute lymphaoblastic lymphoma
(ALL) is the most common pediatric malignancy and often presents with fevers and pancytopenia.
Herein, we report two pediatric patients presenting with SPTCL and B-cell ALL, distinct
hematologic malignancies arising from different lymphoid lineages, with no identifiable germline
cancer predisposition.

Introduction

Subcutaneous panniculitis-like T-cell lymphoma (SPTCL) is a rare cutaneous non-Hodgkin
lymphoma characterized by CD8+ T-cell infiltrates surrounding adipocytes in the subcutis.
Patients typically present with variably sized subcutaneous nodules, often accompanied by
B symptoms, anemia and thrombocytopenia.l Fewer than 50 cases of pediatric SPTCL
have been published,2~* underscoring its relative rarity, although one case series suggests
that up to 20% of cases occur in children.! SPTCL outcomes are generally favorable, with
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5-year overall survival of 82%, in contrast to the similar but distinct primary cutaneous

v8 T-cell lymphoma (PCGD-TCL, 5 year-OS 11%).1 Hemophagocytic lymphohistiocytosis
(HLH) occurs in 15-20% of SPTCL cases and can alter otherwise favorable outcomes.
Treatment of pediatric SPTCL lacks a standard of care, with treatment ranging from
watchful waiting? to CHOP3 to hematopoietic stem cell transplantation. In contrast, acute
lymphoblastic leukemia (ALL) is the most common pediatric malignancy, representing
26% of all cancer diagnoses,® and typically has excellent outcomes with several years of
conventional chemotherapy.® Cutaneous lesions rarely occur in ALL, in fewer than 2% of
cases.” Here, we report two young children from different institutions who presented with
concurrent SPTCL and B-cell ALL without an identifiable link between the two entities.

A previously healthy four-year-old female presented to dermatology with a one-month
history of poorly defined, firm, 5mm subcutaneous nodules on her back without

trauma. Parents noted the nodules had recently receded significantly, thus they were

initially observed. She returned two months later with several new tender subcutaneous
nodules associated with low-grade fever, prompting diagnostic skin biopsy (Figure 1A-

B). Histopathologic review revealed a dense, atypical, subcutaneous CD8+ lymphocytic
infiltrate showing ‘rimming’ around lipocytes, with an elevated Ki-67 proliferation index

in the same distribution, consistent with SPTCL (Figure 1B). Further evaluation revealed
pancytopenia (hemoglobin 9.8 g/dL, platelets 68 x 109/L, ANC 360 cells/uL) and an
elevated ferritin at 2,440 ug/L, suspicious for marrow infiltration or SPTCL-associated HLH.

Bone marrow biopsy was performed to evaluate pancytopenia, which showed lymphoblasts
expressing CD19, CD79, PAXS5 and TDT, consistent with B-cell ALL (Figure 1C). Given
the disparate findings in the skin and marrow, another skin biopsy was obtained, with
confirmatory findings. An extended staining panel showed an extensive cytotoxic T-cell
(CD2+CD3+CD4-CD7+CD8+TIAL+) infiltrate that had lost expression of CD5, and PCR
of the T-cell receptor gamma chain (TCRG) locus identified a clonal population, consistent
with SPCTL. Increased y8& T cells comprised part of the atypical population, but the lack of
CD56 staining and sparing of the dermis and epidermis favored SPTCL over PCGD-TCL.
There were only rare PAX5+CD79+ cells and these lacked TDT expression, indicating a
distinct malignant process from the B-cell ALL.

Given the unexpected development of both SPTCL and B-cell ALL, DNA from cheek-
swab, skin and bone marrow biopsies was submitted for targeted sequencing of 500

genes frequently mutated in cancer. No mutations were detected in the cheek swab or the
lesional skin biopsy. The B-cell ALL sample was positive for a likely pathogenic KRAS
p.A146V mutation® and two variants of unknown significance (internal tandem duplication
of ETV6 exons 3-5 and two mutations in SNCAIP). She began standard-risk treatment

for B-cell ALL according to the Children’s Oncology Group (COG) protocol AALL0932,
and is currently in maintenance therapy without any evidence of disease recurrence and no
recurrence of the skin lesions (Figure 1D).
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A previously healthy 3-year-old male presented with fevers and pancytopenia. Bone marrow
aspirate and biopsy were hypocellular with trilineage hematopoiesis and no dysplasia.
Hemoglobin and platelet counts completely recovered within weeks of presentation while
leukopenia, neutropenia and fevers did not. Over the next three months, the patient
developed transaminitis (peak ALT and AST of 1,176 and 1,008, respectively) and skin
nodules on the trunk and extremities resembling erythema nodosum (Figure 2A). Skin
biopsy showed atypical CD8+ cytotoxic T-cells within the subcutis with elevated Ki-67 and
positive TIA-1, perforin, and B-F1 staining, consistent with SPTCL (Figure 2B). PET-CT
showed widespread hypermetabolic subcutaneous activity in the legs, trunk and skull and
diffuse marrow hyperplasia. At this point, repeat bone marrow evaluation was consistent
with ML L-rearranged B-ALL (Figure 2C). His skin biopsy was then stained with TDT,
CD34, PAX-5, CD79a, and CD20 with negative results, and outside pathology review
confirmed the skin lesion diagnosis of SPTCL. The patient initiated therapy according to the
very high risk arm of COG protocol AALL1131 because of the MLL gene rearrangement
and is currently doing well in the maintenance phase of treatment with resolution of his skin
disease (Figure 2D).

Discussion

While therapy-related secondary malignancies are well documented, the concurrent
presentation of two distinct primary malignancies is rare in children.® Even among the
most common pediatric cancers, leukemia and CNS tumors, there are only five reports

of concurrent neoplasms in patients without a known cancer predisposition syndrome.3-13
SPTCL is exceptionally rare in pediatrics, accounting for less than 1% of all non-Hodgkin
lymphomas, or fewer than one in ten million children.> Given the improbability of a
simultaneous presentation of B-ALL and SPTCL in a child, it is unsurprising that no such
cases have been previously documented.

In both cases described here, immunohistochemical stains of the skin biopsies were
specifically performed in search of alternative explanations for the skin lesions, such as

a cutaneous manifestation of B-cell ALL” or a reactive process to the leukemia. In both
cases, few B cells were seen in the subcutis, and those that were present had a distinct
immunophenotype from the B-lymphoblasts in the bone marrow, confirming that the skin
pathology was a distinct entity. While the CTL population could have plausibly represented
a reactive response to the leukemia, there was a lack of skin-localized lymphoblasts required
to trigger such a response; furthermore, the TCR clonality and loss of T-cell marker CD5
strongly favored a malignant T-cell process.14

The simultaneous occurrence of two unrelated hematopoietic malignancies raised the
possibility of a germline cancer predisposition syndrome, perhaps involving immune
dysregulation. Alternatively, the malignancies could have developed from a common
mutated hematopoietic stem cell, as reported in the adult literature for two cases of mixed
myeloid/lymphoid neoplasms with common PDGFRA and PDGFRB rearrangements, 116
However, in next generation sequencing of case 1, no germline mutations were detected in
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p53, BRCA2, BLM, NBN, ATM, or in other known cancer predisposition genes recognized
to increase pediatric leukemia risk.1” Furthermore, there were no mutations common to both
malignancies on a selected panel of genes implicated in cancer.

Concurrent malignancies could also arise from impaired immune surveillance secondary to
the initial hematopoietic malignancy. For instance, mycosis fungoides has been associated
with secondary malignancies, including B-cell lymphomas. Miyatake, et al. hypothesize that
the malignant T-cells promote immunodeficiency, and this environment may subsequently
allow malignant clonal expansion.18 Patients with primary immunodeficiencies have
significantly increased rates of B and T-ALL,19:20 which suggests a possible role

for immune surveillance in controlling malignant precursors. In our cases, immune
dysregulation from the preceding SPTCL may have allowed the developing B-ALL to
escape surveillance.

These cases illustrate a rare phenomenon for which a unifying mechanism is elusive.
Whether these cases represent the unrelated, spontaneous onset of two distinct tumors,
secondary development of a malignancy in the context of reduced immune-surveillance
and a permissive environment, an epiphenomenon, or other as yet unknown pathway is
unknown. There is no clear standard of care for pediatric-onset SPTCL, which can have

an indolent course;* tailoring therapy to the potentially fatal B-ALL resulted in optimal
responses in both cases. Pediatric patients presenting with concurrent malignancies should
undergo screening for cancer predisposition syndromes, as this would have implications for
the individual and family.
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Figure 1:
A. Abdominal lesions at presentation. B. Subcutis hematoxylin and eosin (H&E) stain (10x)

CD8 immunohistochemistry (IHC) (left inset, 40x) and PAX5 IHC (right inset, 40x). C.
Bone marrow core H&E (10x) and PAX5 IHC (inset 40x). D. Abdominal lesions after ALL
therapy.
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Figure 2:
A. Truncal lesions. B. Subcutis hematoxylin and eosin (H&E) stain (10x) CD8

immunohistochemistry (IHC) (left inset, 40x) and PAX5 IHC (right inset, 40x). C. Bone
marrow core H&E (40x) and PAX5 IHC (inset 100x). D. Truncal lesions after ALL therapy.
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