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Summary

The article presents a case report of rare unclassified pe-
ripheral T-cell lymphoma (PTCL) in a child. The disease
was characterized by refractory course and addition of
immune checkpoint inhibitors (ICI) to chemotherapy
resulted in remission induction. The rationale for im-
munotherapy was presence of programmed cell death
ligand 1 (PDL1) on the cells of tumor microenviron-
ment. First remission was consolidated with autologous
hematopoietic stem cell transplantation (HSCT), and
second remission was followed by allogeneic HSCT.

Introduction

PTCL is a rare neoplasm in children and there are no stand-
ards and decisively effective approaches in the therapy.
A number of subtypes with specific morphologic and clin-
ical features comprise the diversity of this entity. Survival
in children with PTCL is lower compared to other types of
pediatric non-Hodgkin lymphoma (NHL) and is approxi-
mately 60%. Patients with non-anaplastic PTCL-not other-
wise specified have higher chance of cure compared to other
subtypes. According to World Health Organization, more
than 20 subtypes of PTCL are recognized [1, 2]. PTCL is a
diagnostic challenge with common mistakes occurring at in-
itial diagnosis. Among 69 patients in Berlin-Frankfurt-Mun-
ster (BFM) database, the diagnosis was confirmed after ref-
erence only in 38 children (55%) [3]. Recent classification is
based on adult data, and there are some concerns if it can be
completely extrapolated in pediatric cohort. Distribution of
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Post-transplant period was complicated by severe acute
graft-versus-host disease (GVHD) successfully man-
aged with ruxolitinib. To perform local control, intrath-
ecal cytostatic therapy was used prior to HSCT and
post-transplant. Three years after last transplantation,
the patient is disease-free and GVHD-free, with overall
good quality of life and only mild impairment of cogni-
tive functions.
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PTCL subtypes differs with age, and there are often pre-ex-
isting conditions in 25% of pediatric patients, e.g., primary
immunodeficiency, prior chemotherapy, etc. [4].

Natural killer (NK) cell lymphoblastic lymphoma/leukemia
is uncommon pathology with only case reports published
[5]. Its rarity prevents investigation of tumor biology and
optimal treatment approaches. To establish this diagnosis, a
combination of CD56 and immature T cell-associated mark-
ers should be present on the lymphoblasts. Misdiagnosis is
a common situation with common discrepancies among
pathologists on exact final diagnosis. Prognosis is dismal in
these patients. Prior to WHO 2008 classification, the NK cell
lymphoblastic lymphoma/leukemia was attributed to PTCL
[6]. Nowadays, the disease is related to ambiguous leukemia

[7].

The present case report illustrates 7-year-old child with
unclassified NK/T cell lymphoma with blast morphology.
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The closest clinical entity in WHO classification is NK/T cell
lymphoma, and it should be attributed to PTCL [8]. At the
same time, blast morphology and clinical presentation share
features of lymphoblastic lymphoma.

Case description

Six-year-old otherwise healthy boy presented with febrile
temperature, generalized macular/papular rash, hepatosple-
nomegaly and facial swelling. The onset of disease was sud-
den (15.01.2017). Initially, the patient was diagnosed with
hemophagocytic lymphohistiocytosis, due to fever, progres-
sive hepatosplenomegaly and increased ferritin level (535
ng/ml). The disease rapidly progressed, and pneumonia with
pleuritis developed in several days, thus requiring admission
to intensive care unit. Specific therapy with steroids, etopo-
side, intravenous immunoglobulins and cyclosporine A was
started with transient response and further progression with
enlargement of left testis, which was biopsied on March 29,
2017. Initial histological analysis in local lab demonstrated
extranodal NK/T cell lymphoma, nasal type. Later on, the
histology was revised in RM Gorbacheva Research Institute,
Pavlov University (St. Petersburg), and the diagnosis was
switched to NK/T lymphoma with blast morphology. The
revised histology revealed overgrowth of lymphoid small-
and middle-sized cells with narrow cytoplasmic area. The
cells contained irregular and roundish nuclei with finely dis-
persed chromatin. Some nuclei contain solitary tiny nucleoli
(Fig. 1).

Immunohistochemical study showed intensive expression of
CD2, CD3, CD5, CD7, CD56, granzyme B, and co-expres-
sion of CD4 and CD8. Most cells were slightly CD33-positive.
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Figure 1. Histology of testicular bioptate (H&E staining)

There was no detectable expression of CD30, CD57, CD99,
TdT, CD1la, CD10. In situ hybridization failed to demon-
strate presence of Epstein-Barr virus. Index of proliferative
activity (Ki-67) was elevated (70-80%). PDL1 was not ex-
pressed on tumor cells but was clearly detectable on tumor
microenvironment cells (macrophages) (Fig. 2 A-I). On the
basis of these pathological findings, the pathologist conclud-
ed that the tumors with such immunophenotype were not
previously described under known classifications. Extranod-
al NK/T cell lymphoma, nasal type, and blastic plasmacytoid
dendritic cell neoplasm were excluded. This is an unclas-
sified lymphoma with the features of peripheral T cell and
lymphoblastic lymphoma (Fig. 2). It is typical for NK-cells to
express CD2, CD16 and CD56. Presence of these molecules
on tumor cells together with the absence of clonal receptor
gene rearrangements are characteristic for NK-cell lympho-
mas [8].

G H

Figure 2. Inmunohistochemistry pattern of the unclassified NK/T cell lymphoma (testicular biopsy). Staining with an-
tibodies for the following antigens: Ki-67 (A), CD3 (B); CD4 (C); CD5 (D); CD8 (E); CD33 (F); (D56 (G); Granzyme B(H), PDL1 (I)
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Molecular biological analysis revealed mutation in enhanc-
er of Zeste homolog 2 (EZH2) gene (p.Arg288GIn) in 5% of
tumor cells.

Polychemotherapy according to SMILE protocol was start-
ed on 13 April 2017. Treatment schedule consisted of dex-
amethasone 20 mg/m?* Ne4, methotrexate 2000 mg/m?* Nel,
ifosfamide 1500 mg Ne3, L-asparaginase 6000 mg/m?* Ne7,
and etoposide 100 mg/m? Ne3. Due to presence of effusions
and risk of unacceptable toxicity, methotrexate was skipped
in the first cycle. Other drugs, doses and timing were applied
according to standard protocol [9]. In general, the patient
received 4 courses of SMILE (13.04.17 -2.08.17). Aggressive
progression after the fourth cycle of SMILE with involve-
ment of liver, left testis and CNS was registered (15 August
2017). Active disease was confirmed by presence of tumor
cells in the cytology specimens of left testis and cerebrospinal
fluid. Bone marrow was not affected. Multiple rash elements
that were present upon progression did not exhibit tumor
biology, and were associated with paraneoplastic process, as
revealed by biopsy.

The second-line induction therapy consisted of FLAG
(fludarabine 30 mg/m?* Ne5, cytarabine 4000 mg/m* Ne5,
granulocyte colony-stimulating factor) and ICI (nivolum-
ab 40 mg on Days 1, 14, 28). This strategy resulted into the
first durable complete remission. Irradiation of testis, or
orchidectomy was not performed due to refusal of parents.
Further treatment consisted of nivolumab (3 mg/kg Ne9 bi-
weekly, weekly gemcitabine 1000 mg/m? Ne6, and intrathecal
therapy (cytarabine 30 mg, metotrexate 12 mg, prednisolone
10 mg) Ne6. Autologous HSCT was performed on 15 Febru-
ary 2018 with BeEAM (bendamustine 160 mg/m? on Days -7
and -6, etoposide 200 mg/m? and cytarabine 400 mg/m* on
Days -5 to -2 and melphalan 140 mg/m? on Day -1) as a con-
ditioning regimen administered for remission consolidation.
Afterwards, the therapy was stopped, hoping for curation.
Unfortunately, 2 months after autologous HSCT, the patient
developed facial asymmetry, and cerebrospinal fluid aspirate
showed presence of tumor cells upon immunophenotyping
(Fig. 3).

There were no structural abnormalities on magnetic reso-
nance imaging. Third-line therapy consisted of single dose in-
travenous cytarabine 1000 mg/m?, biweekly intrathecal ther-
apy (cytarabine 30 mg, metotrexate 12 mg, prednisolone 10
mg) Ne8 and biweekly nivolumab 40 mg Ne9. Second complete
remission was achieved during the first week of treatment.
To consolidate second remission, first haploidentical HSCT
(from father) was performed (25 September 2018). Non-my-
eloablative conditioning (busulfan 8 mg/kg and fludarabine
150 mg/m?) was used prior to transplantation. Graft-versus-
host disease (GVHD) prophylaxis was based on posttrans-
plant cyclophosphamide (100 mg/kg), sirolimus and tac-
rolimus. Bone marrow was used as a transplant source, with
total number of 8x10° CD34+ cells/kg. There were no signs
of peripheral blood recovery, and primary non-engraftment
occurred (Day+30). The patient received second haploiden-
tical HSCT on 14 October 2018 with switching to other do-
nor and transplant source (unmanipulated peripheral blood
stem cells from mother). A total of 10x10° CD34+ cells/kg
were infused. Reduced-intensity conditioning regimen con-
sisted of fludarabine 150 mg/m?* and treosulfan 36 mg/m?
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Figure 3. Immunophenotyping of cerebrospinal fluid
(CD2, (D3, CD4, (D8, (D45, CD56)

Figure 4. Acute graft-host-disease after allo-HSCT
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Posttransplant cyclophosphamide (100 mg/m?) and siroli-
mus were used for GVHD prophylaxis. Engraftment was
diagnosed on Day +19. Transplantation was complicated by
stage IV steroid-refractory acute GVHD of skin (Day+25)
that responded to ruxolitinib (Fig. 4).

The patient received monthly intrathecal therapy Ne6 after
transplantation for the prophylaxis of CNS relapse. At the
present time, he remains in complete remission without
signs of GVHD and treatment-free for 3 years. There is a
slight decrease in intellectual abilities that necessitated indi-
vidualized learning program at school. This complication is
probably associated with previous CNS affection by lympho-
ma and related treatment [10].

Discussion

Data on NK cell lymphoblastic leukemia/lymphoma is limi-
ted to case reports. PTCL is more common nosology, but
non-anaplastic PTCL is also a rare entity in children [2, 11].
This case report represents rare unclassified NK/T lympho-
ma in a child. According to opinion of pathologists, this type
of lymphoma was not previously described in WHO classi-
fication, sharing features of both PTCL and lymphoblastic
lymphoma. This fact underlines the existence of lymphoma
subtypes that do not match established classification vari-
ants. Regular revision of lymphoma classifications is partial-
ly explained by the discovery of new features or detailing of
established lymphoma subtypes. An EZH2 gene mutation
typical to PTCL was found in the minority of tumor cells
(5%) of our patient [12]. It could be attributed to tumor het-
erogeneity and presence of subclone harboring the EZH2
mutation. Epstein-Barr virus (EBV) was not present in the
tumor specimen. However, EBV plays an important role in
the pathogenesis of many PTCL subtypes. Most extranod-
al NK/T lymphomas carry type A EBV. Despite certain role
of EBV in NK/T cell lymphomas, exact mechanism of viral
cancerogenesis is unclear in this setting [12]. Prevalence of
NK/T cell lymphomas in distinct geographical regions de-
spite worldwide EBV distribution suggests importance of
ethnic genetic profile for NK/T lymphoma pathogenesis
[8]. Initially, our patient was diagnosed with hemophago-
cytic lymphobhistiocytosis (HLH) and started appropriate
therapy. The diagnosis was not confirmed later since the
patient did not fit all necessary HLH criteria (only 3 crite-
ria of 5 required) [13]. Anyway, to our opinion, the initial
therapy played an important role in patient rescue in the
circumstances of limited time and progressive deterioration,
because treatment with steroids and etoposide transiently
stabilized clinical situation and gained time for correct diag-
nosis. Biopsy of enlarged testis became a game changer that
enabled true PTCL diagnostics and corrected the subsequent
therapy. Natural killer cells emerge from bone marrow and
further migrate to nodal and extranodal sites. This fact can
partially explain common extranodal localization of NK cell
lymphomas [14]. According to Murphy classification, stage
IV was diagnosed in our patient due to CNS involvement.
Staging of non-Hodgkin lymphoma in adults is carried out
according to Ann Arbor classification, which was prima-
ry used for Hodgkin lymphoma. In children, the modified
Murphy classification is used, which was initially developed
for the Burkitt and lymphoblastic lymphomas. Unlike Ann

Arbor system, the Murphy classification assigns all intratho-
racic and most intra-abdominal tumors to stage III, whereas
only bone marrow and central nervous system lesions are
classified as stage IV [15]. According to previously published
data, most children with PTCL demonstrate advanced dis-
ease at the onset expect extranodal NK/T cell lymphoma [4].

Patient failed first-line therapy of lymphoma. He could be
primary refractory to the therapy, or previous treatment
of HLH interfered in natural course. Another reason of
chemoresistance could be application of the SMILE chemo-
therapy protocol designed specifically for extranodal NK/T
lymphoma, since this type of PTCL was initially diagnosed.
There is no established treatment for non-anaplastic PTCL
in children. Various treatment protocols, such as anaplastic
large-cell lymphoma therapy or acute leukemia protocols
are used with comparable efficiency [3, 16]. The treatment
results vary between PTCL subgroups, indicating that a sub-
type-specific approach should be pursued. Except for sub-
cutaneous panniculitis-like T-cell lymphoma, survival rates
are poor and the optimal treatment strategy has not been
defined yet. International registry with treatment recom-
mendations is needed to improve outcomes for this rare and
heterogeneous group of diseases. Results in adult PTCL after
CHOP or other treatment approaches are disappointing [17,
18]. Difficulties in PTCL management are associated with
unique tumor biology and rarity of the disease that prevents
multicentre randomized clinical trials, especially in pediatric
population. Prognosis in R-R non-anaplastic PTCL is dismal,
with median OS of only 5.8 months. Our patient demonstrat-
ed progression of the disease after first-line therapy, and the
panel of doctors decided to start FLAG protocol combined
with nivolumab. This was a non-standard recommendation,
since the second-line therapies in PTCL usually include plat-
inum and/or gemcitabine [19]. Our choice was based on leu-
kemia-like clinical features (involvement of CNS and testis),
blast morphology of tumor cells and presence of PDL1 ex-
pression on tumor microenvironment. There are no data on
combination of nivolumab with FLAG, but combination of
nivolumab with cytarabine or fludarabine is feasible accord-
ing to recently published data [20, 21]. Extranodal NK-cell
lymphomas are more common in patients with definite HLA
haplotypes while rarely occur in patients with other haplo-
types suggesting that immune surveillance is important for
this tumor. Thus, one may hypothesize on immunotherapy
as a potentially effective approach in this clinical setting [22].
Informed consent was obtained from relatives of the patient
prior to starting the therapy. This treatment plan resulted in
first continuous complete remission. Further treatment was
based on systemic immunochemotherapy (nivolumab and
gemcitabine) combined with local tumor control (intrathe-
cal therapy). The rationale for this approach was presence
of PDL1 on tumor microenvironment, and published data
on possible effectiveness of ICI in pediatric PTCL [24]. First
remission was consolidated with autologous HSCT accord-
ing to established recommendations for refractory NHL in
children [25]. Allogeneic HSCT was reserved for further
treatment if required. Previous therapy with nivolumab
and, therefore, increased risk of severe GVHD was an im-
portant counter-argument for the ongoing allogeneic HSCT
[26]. The role of allogeneic transplant in the management
of pediatric R-R PTCL patients remains unclear. According
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to results obtained in adults, allo-HSCT may be beneficial
in PTCL, due to graft-versus-tumor effect [27]. Allo-HSCT
may be similarly effective as consolidation after first or sec-
ond remission, being not a good option at progression [28].
Data in children with PTCL and HSCT are limited to spo-
radic reports and are not decisive [4]. Due to early relapse
of lymphoma after autologous HSCT in our patient, the
re-treatment with nivolumab and intrathecal therapy was in-
itiated which resulted into second complete remission. There
were no doubts that this was the optimal point for consoli-
dation of second remission with allo-HSCT. Moreover, due
to aggressive and unpredictable disease course there was no
benefit for searching a matched unrelated donor. For the
first haploidentical HSCT, a non-myeloablative conditioning
regimen was chosen based on previous autologous HSCT.
Unfortunately, this approach led to primary non-engraft-
ment, probably, due to residual recipient cells that promoted
the graft rejection. Risks of non-engraftment with standard
transplant approaches with haploidentical stem cell source
are well known and can be ameliorated with higher number
of infused stem cells, more intense conditioning regimens
and additional techniques of transplant processing [29, 30].
To enable engraftment, the second haploidentical HSCT was
performed with more intense conditioning regimen and pe-
ripheral blood stem cells as transplant source. This procedure
resulted into engraftment, but early posttransplant period
was complicated with severe steroid-refractory cutaneous
acute GVHD that responded to ruxolitinib. Further on, the
patient underwent prophylactic intrathecal therapy due to
high risk of CNS relapse and low effectiveness of graft-ver-
sus-tumor effect in the controlling barrier areas [31].

The limitation of this case report is absence of survey for
underlying primary immunodeficiency syndrome, because
many children with PTCL have some pre-existing disorders
affecting immune system.

The present report demonstrates a case of rare unclassified
NK/T cell lymphoma that was successfully treated with
chemoimmunotherapy and repeated transplantations. No
doubt, this tumor was sensitive to immunotherapy. Hence,
the immune checkpoint inhibitors followed by allogeneic
transplantation may be effective in therapy of pediatric
PTCL.
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Pepnkas Heknaccuduumpyemas HK/T-knetouHas
numepoma y pebeHka

Anppeii B. Kosnos ', Onbra 1. Borganosa ', Acmuk I. IeBoprsin ', Erop B. Borukos %, Auna B. boruna !, Bagum B. Baiikos ’,
Enena B. Mopososa ', Hatanua B. Muxaiinosa ', Jlrogmuia C. 3y6apoBckast !

! HVIV peTcKO¥ OHKOIOIMM, TeMaTonoruu 1 TpanciianTonoruy uM. P. M. Top6auesoii, Ilepsoiit Cankr-IleTepOyprekuii
TOCYHapCTBEHHBIN MEUIIVHCKIIT YHUBepcuTeT UM. akap. V1. I1. [TapnoBa, CankT-Iletep6ypr, Poccns
2HMML ATOU um. Imutpus PoraueBa, Mocksa, Poccus

Iist nevenust v npowaaktvku mumdonmsr ITHC nprme-
HAIVICh MHTPaTeKa/lbHble BBEAEHNA LUTOCTATIKOB KaK
1o, Tak 1 nocne TTCK. ITammeHT HaXOOUTCSA B IIOTHOM
pemuccun n 6e3 npusHakoB PTIIX B Tedenme 3-x et
IIOC/Ie OKOHYAHMIS JIedeHNs. B 11e7ioM, KauecTBO >KU3HU Y
pebeHKa xopolilee, 3a UCK/IIOYEHIEM IETKIX HapYLIeHN]
B KOTHUTVBHOII cepe.

Pesiome

Crarpsl TpeficTaBIsgeT co60il TeMOHCTPALVIO KIIVHU-
YeCKOTO CIyd4asi PefKoit HeKIacCHUIMPyeMoil IIe-
pudepnueckorr T-kmeTouHO! nMMMQOMBI y pebeHKa.
3aboreBaHMe XapaKTepPU30BaIOCh pedpaKTEPHBIM Te-
gyeHyeM. Pemuccys 6bl1a momydeHa mocie fo6apieHns
MHIMOUTOPOB VIMMYHHBIX KOHTPO/IbHBIX Touek (VIKT)
K xumuoTepamyy. OCHOBaHMEM I Hadajla MMMYHO- KﬂIO‘JEBbIe (J10Bd
Tepamu 66110 npucyrctue PDL1 (muranp penenrtopa
IIpOrpaMMIpPYeMOJi KJIETOYHOM cMepTy 1) Ha KIeTKax
MVKPOOKPYXXeHMsI OIyXonu. [I/i1 KOHCOMMAALMu Iep-
BOJT pemuccunu 6blTa mpoBefeHa aytonornynas TTCK
U 1A KOHCOMAALVMI BTOPOJ PEMUCCYUM — aJIOTeHHAA.
TedeHMe MOCTTPaHCIIAHTALMOHHOTO HEPHOfa OCIOX-
HIUIOCh TSDKEMO peaKijuell «TPaHCIUIAaHTaT IIPOTHB
xo3smHa» (PTIIX) ¢ mopaxxeHneM KO, KOTOpast Obl1a
BbI/IEY€HA C IIOMOLIIBIO PYKCOMUTHHUOA.

[lepudepnueckas T-knerounas aumdoma, HeTH,
XMMMOVMMMYHOTepanys, TPAHCIUIAHTalUA T€MOIIO3TH-
YECKUX CTBOJIOBBIX KI€TOK.
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