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Abstract

BACKGROUND

Anaplastic lymphoma kinase-positive (ALK+) large B-cell lymphoma (LBCL) is a
rare type of lymphoma with high invasiveness and rapid progression. It occurs in
all age groups, but is extremely rare in children. The lesions mainly involve the
lymph nodes and may present with extra-nodal involvement. Response to
conventional chemotherapies and local radiotherapy is poor, with a 5-year overall
survival of less than 40%. Recently, the use of ALK inhibitors for the treatment of
this disease has been reported.

CASE SUMMARY

We present a case of a 12-year-old boy diagnosed with ALK+LBCL. The patient
had a 2-mo medical history of a calvarial mass, extensive systemic involvement,
and positive bone marrow clathrin heavy chain (CLTC)-ALK fusion gene. Complete
remission 1 (CR1) was achieved using the modified LMB89 Group C regimen
followed by autologous stem cell transplantation. The patient relapsed 3 mo later.
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He then achieved CR2 with three short courses of chemotherapy (COP, reduced-
dose ICE, low-dose Ara-c+VP16) and continuous alectinib targeted therapy.
Afterward, allogeneic hematopoietic stem cell transplantation (allo-HSCT) was
performed. At 16 mo after the allo-HSCT, the patient was still in CR2.

CONCLUSION
The modified LMB89 Group C regimen and ALK inhibitors are effective. Allo-
HSCT should be performed after remission.

Key Words: Pediatric; Anaplastic lymphoma kinase-positive large B-cell lymphoma,;
CLTC-ALK; PGS1-CLTC; Hematopoietic stem cell transplantation; Alectinib; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Anaplastic lymphoma kinase-positive (ALK+) large B-cell lymphoma
(LBCL) is a rare subtype of diffuse LBCL and is particularly rare in pediatric non-
Hodgkin lymphoma patients. The modified LMB89 Group C regimen is effective for
ALK+LBCL. Since bone marrow failure occurs after relapse, the patient cannot
tolerate intensive chemotherapy; thus, ALK inhibitors combined with low-dose
chemotherapy could be considered, and there is still hope for complete remission 2. It
is advised that allogeneic hematopoietic stem cell transplantation be performed as soon
as possible after remission.

Citation: Zhang M, Jin L, Duan YL, Yang J, Huang S, Jin M, Zhu GH, Gao C, Liu Y, Zhang N,
Zhou CJ, Gao ZF, Zheng QL, Chen D, Zhang YH. Diagnosis and treatment of pediatric
anaplastic lymphoma kinase-positive large B-cell lymphoma: A case report. World J Clin Cases
2021; 9(17): 4268-4278

URL: https://www.wjgnet.com/2307-8960/full/v9/i17/4268.htm

DOI: https://dx.doi.org/10.12998/wjcc.v9.i17.4268

INTRODUCTION

Anaplastic lymphoma kinase-positive (ALK+) large B-cell lymphoma (LBCL) was first
described by Delsol etfal[l] in 1997. Since then, nearly 140 cases have been
reported[2-11]. In the 2016 World Health Organization Classification of Lymphoid
Neoplasms, ALK+LBCL was considered to be a distinct entity of mature B-cell
neoplasms[12]. They are exceptionally rare and account for less than 1% of diffuse
LBCL (DLBCL)[2-6]. The disease has been reported in both children and adults, with a
male to female prevalence ratio of 3.5:1[2]. It commonly presents with high-stage nodal
disease, but extra-nodal sites can also be involved[2-6]. Typically, neoplastic cells show
a t(2,17)(p23;q23) resulting in a clathrin heavy chain (CLTC)-ALK fusion product. Rare
cases have been associated with t(2;5)(p23,;q35) or nucleophosmin/ ALK, as described
in ALK-positive anaplastic large cell lymphoma (ALCL)[4,13,14]. Unfortunately, the
tumor frequently demonstrates an aggressive clinical behavior, with a high relapse
rate and poor response to CHOP and CHOP-like regimens([2,5,15]. Recent studies have
suggested that ALK inhibitors may be effective for the treatment of ALK + LBCL
[11,16-20].

Here, we report the diagnosis and treatment of a rare case of pediatric ALK+LBCL,
with bone marrow failure at the time of relapse. The patient re-achieved complete
remission (CR) after treatment with low-dose chemotherapy and alectinib targeted
therapy, followed by allogeneic stem cell transplantation.

This report was approved by Beijing Children’s Hospital Institutional Ethics
Committee (IEC-C-006-A03-V.05).
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CASE PRESENTATION

Chief complaints

A 12-year-old boy was admitted to our hospital on September 10, 2018 with a chief
complaint of calvarial mass for 2 mo and multiple masses around the whole body for
more than 1 mo.

History of present illness

At 2 mo before hospital admission, a mass with a diameter of 2 cm on the left parietal
was found in the patient, without local swelling, heat, or pain. The mass was
considered a “scalp cyst” by the local hospital and was surgically resected without a
pathological diagnosis. The masses resurfaced on the scalp on day 7 after surgery and
quickly involved the whole body within 4 wk. The masses were hard and in
progressive enlargement. The patient suffered fever, low back pain, sensory and motor
dysfunction in the lower limbs, left eyeball protrusion, poor appetite and weight loss
of 4 kg (13.3%). Ceftizoxime (1.3 g, intravenous infusion every 12 h [Q12H]) for anti-
infection and mannitol (100 mL, intravenous infusion Q8H) for decreasing intracranial
pressure were not effective.

History of past illness
According to the past medical history, the patient was in good health.

Personal and family history
He had no family history of hematological diseases or tumors.

Physical examination

Physical examination on admission was as follows: clear mind, weak reaction,
appearance of malnutrition, painful expression, and passive position. The superficial
lymph nodes around the whole body appeared a multiple, enlarged, and qualitative
hard, with a diameter of 1.5-5 cm. Multiple subcutaneous nodules and masses were
observed throughout the body, with sizes of 1-3 cm in diameter and tough/hard in
texture. The left maxillofacial area was swollen with exophthalmos of the left eyeball.
Cardiopulmonary and abdominal examinations showed no abnormalities. Muscle
tension in both lower limbs was reduced with a muscle strength grade of 0.
Abdominal reflexes and cremasteric reflexes still exist, but bilateral patellar tendon
and Achilles tendon reflex are absent. Tests results were positive for Kernig sign,
bilateral Babinski sign and Chaddock sign; and negative for Brudzinski’s sign.

Laboratory examinations

There were normal peripheral white blood cell counts and hemoglobin levels, elevated
platelet 822 x 10°/L (normal reference range 100-300 x 10°/L), significantly elevated
lactic dehydrogenase 1345 U/L (normal reference range 110-295 U/L), normal blood
coagulation, and test results for hepatitis B, hepatitis C, hepatitis E, Epstein-Barr virus,
cytomegalovirus, human immunodeficiency virus were negative. The cerebrospinal
fluid was pale yellow and transparent with normal white blood cells, glucose,
chloride, and protein levels, and no tumor cells were found. Bone marrow smears
indicated 7%-47.5% of tumor cells, with large cell bodies, large amount of gray-blue
cytoplasm, and fine nuclear chromatin (Figure 1). Flow cytometry analysis of bone
marrow demonstrated that 4.48% of the cells expressed CD4dim but not CD45, CD56,
CDS8, CD3, CD2, CD7, CD30, cCK, GD2, CD15, cCD3, CD20, cCD79, Ki67, and so on,
malignant hematopoietic system cells should be considered.

Imaging examinations

Positron emission tomography/computed tomography revealed multiple enlarged
lymph nodes in the neck, mediastinum, abdomen, pelvis, and inguinal region; and
nodular lesions with increased level of 18-fluorodeoxyglucose metabolism in the
encephalon, left posterior pharyngeal wall, left external rectus muscle, left lateral
femur muscles and left kidney (Figure 2A and B).

Pathological findings

Bone marrow biopsy revealed the absence of hematopoietic cells, infiltration of diffuse
tumor cells, large volume of tumor cells, few lightly stained cytoplasm, some of which
were vacuolar, presenting immunoblast-like appearance; round or irregular cell nuclei,
light staining, prominent nucleoli; mononuclear and multinuclear tumor cells. Immu-
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Figure 2 Positron emission tomography/computed tomography scan. A: Trunk; B: Cranium.
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nohistochemistry performed using lymphohematopoietic system markers indicated as
follows: positive for CD45, weakly positive for CD10 and CD163; T-cell markers:
negative for CD3 and CD5; B-cell markers: negative for CD20, CD79a, and paired box
5 (PAX5); immature cell markers: negative for CD34, CD117, TDT, CD123 and CD43;
other markers: negative for CD56 and CD30. Lymphohematopoietic tumor should be
considered, if it was unable to classify, myeloid sarcoma should be considered.

To obtain a definite diagnosis, a neck lymph node biopsy was performed.
Microscopic analysis showed the structure of the lymph node was destroyed, and it
consisted of single large immunoblast-like cells, with round and light nuclei, large
nucleoli and abundant cytoplasm; plasmoblast differentiation appeared; atypical
multinucleated tumor giant cells were observed occasionally; presented as intrasi-
nusoidal growth patterns. Immunohistochemistry analysis indicated as follows:
T/natural killer cell markers: negative for CD2, CD3, CD43, CD4, CD8, TIA-1, and
CD56; B/plasmocyte markers: positive for OCT2, BOB1, CD38 (focal weak), and
MUM]1,; and negative for CD20, CD79a, PAX5, CD138; other immunomarkers: positive
for LCA (leukocyte common antigen), ALK (cytoplasm, granular), immunoglobulin A,
Ki-67 (> 90%), EMA, CD31, and FLI-1 (Figure 3A-F); negative for CD30, CD163, 5-100,
CD34, and TDT.

Further diagnostic work-up

Fluorescence in situ hybridization (FISH) study with ALK break apart probe (Wuhan
HealthCare Biotechnology Co., Ltd., Wuhan, China) showed ALK gene disruption
(Figure 4) in the cervical lymph node. B-cell clonality assays revealed monoclonal IGH
rearrangement. Next-generation sequencing (NGS) high-throughput RNA sequencing
was performed for genetic testing of tumor cells in bone marrow, and in combination
with Sanger first-generation sequencing, the CLTC-ALK fusion gene in the bone
marrow of the patient was observed positive (Figure 5), in addition to the PGS1-CLTC
fusion gene.
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Figure 3 Hematoxylin and eosin-stained section of neck lymph node biopsy (200 ). A: Positive cluster of differentiation 31 staining; B: Positive friend
leukemia integration 1 staining; C: Positive anaplastic lymphoma kinase staining; D: Positive leukocyte-common antigen staining; E: Positive multiple myeloma
oncogene 1 staining; F: Positive immunoglobulin A staining.

JBaishideng®

FINAL DIAGNOSIS

ALK+LBCL, according to the St Jude Children’s Research Hospital staging system, the
disease was stage IV.

TREATMENT

Modified LMB89 Group C regimen chemotherapy was used in this patient. COP,
COPADM1, COPADM?2, CYVE1+HD-MTX, CYVE2, M1, M2 and M3 regimens were
administered sequentially. An early evaluation which performed on the 7* d of the
COP regimen indicated a 60% of reduction in the main tumor focus, and imaging tests
in the mid-term evaluation (prior to CYVE2 regimen) suggested residual lesions in the
left testis (0.6 cm x 0.6 cm), the greater omentum of the left iliac fossa (0.6 cm x 0.6 cm),
the proximal abdominal wall near the bladder (0.7 cm % 0.3 cm), and the pleura of the
left posterior chest wall (1.4 cm x 0.7 cm). Later evaluation (prior to M2 regimen)
indicated CR. Autologous stem cell transplantation was successfully performed after
the M3 regimen. However, 3 mo after transplantation, the patient suffered weakness
and scalp numbness. Physical examinations indicated anemia, scattered bleeding spots
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Figure 4 Fluorescence in situ hybridization study with ALK breakapart probe showed ALK gene disruption.
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Figure 5 CLTC-ALK fusion-positive in bone marrow.

on the skin throughout the body, a nodule of 1 cm in diameter in the right occipital
region, and 2 nodules of 0.5 cm in diameter in the abdominal wall. The 80.5% of tumor
cells were observed in bone marrow smears with morphology consistent with the
initial tumor. And 13.17% of abnormal cells were observed in bone marrow samples
using flow cytometry. Both forward scatter and side scatter were large, the expression
of CD45 showed strong positive, CD31 and CD10 expression were observed, and
cCD79a was expressed in some cells. The expression rate of Ki-67 was 59.42%.
Immunohistochemistry performed in bone marrow biopsy indicated positive for
CD38, BOB1, ALK (serosa), CD138, MUM-1, c-MYC, EMA, LCA, and 80% positive for
Ki-67, while negative for CD20, CD3, CD30, MPO, CD79a, PAX-5, CD34, CD43, CD5,
CD7, CK (AE1/AE3). In addition, 42.77% of peripheral blood and 293.06% of bone
marrow cells were quantitatively positive for the CLTC-ALK fusion gene. The
diagnosis of ALK+LBCL recurrence was made. Combined with imaging examinations,
the sites of recurrence were the left mandibular branch, bilateral pleura, T11-L3
vertebral body and appendix, intervertebral foramen, epidural soft tissue, abdominal
wall, right occipital scalp, pancreas, left testis, and bone marrow. Because of bone
marrow failure and concurrent infection, the patient was in poor general condition
after recurrence and chemotherapy was difficult, therefore, COP regimen induction
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therapy was re-administered, combined with ALK targeted drug alectinib (150 mg,
oral, Q12H) simultaneously. Evaluation on day 7 of COP regimen showed that the size
of the abdominal wall nodules was reduced greater than 50%, while the remaining
tumor foci disappeared. Quantitative detection of the CLTC-ALK fusion gene was
0.091% in peripheral blood and 0.32% in the bone marrow. A reduced dose of ICE
regimen (ifosfamide 2 g/m? d1-3, etoposide 100 mg/m?* d1-3, carboplatin 375 mg/m?
d1, cytarabine 30 mg + dexamethasone 4 mg + methotrexate 15 mg intrathecal
injection d1, 15) was administered sequentially. CR2 was achieved after this regimen
and quantitative detection of the CLTC-ALK fusion gene in peripheral blood and bone
marrow turned negative. Low-dose etoposide and cytarabine were administered later
and allogeneic hematopoietic stem cell transplantation (allo-HSCT) was then
performed.

OUTCOME AND FOLLOW-UP

As of December 31, 2020, the patient was still in CR after allo-HSCT. At present, the
patient is being followed up every 3 mo in our specialist lymphoma clinic.

DISCUSSION

ALK+LBCL is a rare subtype of DLBCL and is particularly rare in pediatric non-
Hodgkin lymphoma patients. Tumor cells show immunoblast-like or plasmablast-like
morphology and do not express conventional B cell immunohistochemical markers (
i.e. CD20, CD79a, and PAXS5). Instead, they mostly express two B cell transcription
factors, BOB1 and OCT2, with characteristic ALK rearrangements. t(2;17)(p23;q23)
chromosomal translocation generates a CLTC-ALK fusion gene resulting in mostly
granular staining in the cytoplasm, with several showing patterns in the nucleus and
cytoplasm or membrane staining. This indicates the possible existence of new
unknown ALK chromosomal translocation patterns[2-6,12]. This disease is extremely
rare and has unique pathological morphology and unusual immunophenotypic
characteristics. In addition, its characteristics significantly overlap with other hemato-
logical and non-hematological tumor characteristics. The large volume of tumor cells
may lead to false-negative results in flow cytometry. Hence, it is difficult to diagnose,
and there is a necessity with differentiate it from ALK+ALCL, plasmablastic
lymphoma, plasmablastic plasmacytoma, primary effusion lymphoma, human
herpesvirus 8-positive LBCL, and immunoblastic DLBCL. The patient’s clinical
manifestation was atypical, with pathological diagnosis being very complicated.
However, it was the complicated process that helped us to figure out the key factors
for diagnosis and differential diagnosis. Inmunohistochemistry initially performed on
the bone marrow biopsy showed only positive expression for the hematopoietic
marker CD45, weakly positive for CD10 and CD163, and the absence of common T and
B cell marker expression, which indicated the possibility of a myeloid tumor. Although
a large number of tumor cells were observed in bone marrow smears, only 4.48% of
cells expressed CD4dim were detected by flow cytometry, which may indicate a soft
tissue tumor. To further confirm the diagnosis, a neck lymph node biopsy was
performed. Conventional T and B cell markers were still absent, however, CD31 and
FLI-1 were expressed. Sinusoidal structures could be observed microscopically, hence,
angiosarcoma was also considered pathologically. Meanwhile, pathologist
consultation considered that ALCL should not be ruled out. ALK staining was indeed
positive, hence, the diagnosis of ALK+ALCL was considered. However, the patient’s
CD30 expression was negative, and several pathologists disagreed with the diagnosis
of ALK+ALCL. Additional immunohistochemical staining demonstrated that LCA
was positive, suggesting neoplastic diseases of the lymph system. According to the
above analysis, ALK+ lymphoid system tumors accompanied by large tumor cell
volume may indicate ALK+LBCL. Based on this, OCT2, BOB1, CD138, and CD38
immunohistochemical staining was performed and indicated positive expression for
all these markers. Simultaneously, FISH assays indicated ALK gene disruption, while
B-cell clonality assay revealed monoclonal IGH rearrangement. NGS high-throughput
RNA sequencing in combination with Sanger 1% generation sequencing determined the
presence of CLTC-ALK and PGS1-CLTC fusion genes in the bone marrow. Hence, the
final diagnosis was ALK+LBCL. It should be noted that the presence of the PGS1-
CLTC fusion gene in this disease was observed for the first time, however, the clinical
significance is yet to be deciphered.
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Based on the previous literatures, ALK+LBCL can occur in all age groups (9-72-
years-old, median age 35-years-old), with a male-to-female prevalence ratio of about
3.5:1. The main manifestation of ALK+LBCL is a painless enlargement of the cervical
and mediastinal lymph nodes and possibly accompanied by fever, abdominal pain,
low back pain, and so on. The lesions may involve extra-nodal organs, such as the
nasopharynx, digestive tract, liver, spleen, pancreas, ovaries, bone, and soft tissues,
and in a few cases, it may also involve the bone marrow and central nervous system.
Approximately 57% of the patients are in stage III/IV at diagnosis[2-6]. By literature
review, the clinical characteristics of 15 children with ALK+LBCL are summarized in
Table 1. Compared with previous reports, the clinical manifestations of our patient
were atypical. The patient mainly manifested multiple subcutaneous nodules and
masses throughout the body, with rapid metastasis to the testicles, bone marrow, and
central nervous system. We are the first to demonstrate the PGS1-CLTC fusion gene in
this disease, which suggested that the patient may have a specific clinical subtype of
ALK+LBCL. The PGS1-CLTC fusion gene may be involved in the rapid and extensive
metastasis of tumor cells. However, more clinical cases are needed to demonstrate its
clinical significance.

The prognosis for this disease is poor, and there is a lack of effective standard
treatment options for both adults and children. Pan et al[2] retrospectively analyzed
134 cases (26 in this study and 108 in literatures) of ALK+LBCL. The majority of
patients received chemotherapy, including CHOP, CHOEP, EPOCH, CVAD and so on,
with some patients receiving a combination of local radiotherapy and hematopoietic
stem cell transplantation. The 5-year overall survival (OS) is only 34%, while the
median survival time is only 1.83 years. Clinical stage and age of onset are risk factors
for poor prognosis. The 2-year OS (76%) and 5-year OS (66%) of patients in stage I/II
are significantly higher compared to patients in stage III/IV (2-year OS 27% and 5-year
OS 8%). The patient in this report has already had extensive metastasis throughout the
body, involving the bone marrow and central nervous system at the initial visit. CR1
was achieved using high-dose and short-course of modified LMB89 Group C regimen,
which was effective against pediatric B-cell lymphoma. Autologous stem cell
transplantation was performed after completion of all chemotherapy regimens to
reduce the risk of recurrence due to residual lesions at mid-term evaluation. However,
our patient rapidly relapsed 3 mo later. Is the mechanism of relapse related to the
mutations of TP53, NRAS, KRAS, and other genes in the tumor? Further investigation
is necessary to fully understand its mechanism.

Recent studies have suggested that ALK inhibitors may be effective for the
treatment of ALK+LBCL. The selective ALK inhibitor NVP-TAE684 could inhibit the
growth of the Ba/F3 cell line expressing SEC31A-ALK[16]. Mossé et al[17] demon-
strated that NVP-TAE684 could inhibit the growth of cells expressing CLTC-ALK
fusion in vitro and result in the regression of murine tumor xenografts in vivo.
Crizotinib has been shown to have therapeutic activity in relapsed and resistant ALK+
lymphomas in adult patients, particularly in ALK+LBCL[11,16-20]. Studies have
shown that alectinib is effective for ALK+ALCL, and has been successfully used in our
center to treat a female patient with CLTC-ALK fusion gene-positive ALCL after
central nervous system relapse[21]. However, no relevant reports have been published
on the use of alectinib, a second-generation ALK inhibitor, for ALK+LBCL patients.
When our patient relapsed, he was unable to tolerate intensive chemotherapy due to
bone marrow failure. Hence, we administered low-dose chemotherapy and alectinib in
combination, and he achieved CR2 rapidly, which suggested that chemotherapy in
combination with alectinib was still effective in our patient with relapsed ALK+LBCL.
Thus, ALK inhibitors such as crizotinib, alectinib, and seretinib should be considered
as new treatment options. Allo-HSCT was performed after CR2. Our patient has been
in CR2 for 16 mo after allo-HSCT, which showed that allo-HSCT may be more effective
compared to autologous stem cell transplantation. In addition, several reports have
been published on the success of Chimeric antigen receptor T-cell therapy (CAR-T)
treatment in children with refractory and relapsed Burkitt's lymphoma and
DLBCLI[22]. If a patient with ALK+LBCL is unable to tolerate intensive chemotherapy
after relapse, CAR-T treatment followed by bridging allo-HSCT may also be an
effective option.

CONCLUSION

In summary, we present a rare case of ALK+LBCL with PGS1-CLTC fusion gene that
has not been reported previously in the literature. The patient was given a modified
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Table 1 Clinicopathologic features of 15 pediatric anaplastic lymphoma kinase-positive large B-cell lymphoma cases

Follow
Gender/age . . . ;
Case Ref. , Primary location Other locations BM Stage Treatment up in Outcome
inyr
mo
1 Beltran Female/13 Left cervical LN Axillary and No 1B LNH96-2002 62 AWD
et al[23] mediastinal LN,
(2009) costal bone
2 De Paepe  Male/10 Cervical Mass No I SFOP-LMB 96 6 CR
et al[24] (group B)
(2003)
3 De Paepe Female/13 Cervical LN Mediastinal mass, No 11 NHL-BFM 3 PR.DOD
et al[24] spleen, liver ALCL99 with
(2003) ALCL relapse,
autologous BMT
4 Delsol Male/15 Peripheral LN No I COPAD-Ara-C 156 AWD
et al[1]
(1997)
5) Laurent Male/14 Nasal tumor No 1IE CHOP-derived 5] AWD
et al[19] regimens
(2009)
6 Laurent Male/14 Cervical LN No 1 CHOP-derived 13 AWD
et al[19] regimens
(2009)
7 Laurent Male/15 Cervical LN No 1 CHOP-derived 180 AWD
et al[19] regimens
(2009)
8 Gesk Male/13 Cervical LN No I ALCL99 protocol NA PR
et al[25] (standard-risk
(2005) group)
9 Gesk Female/12 Mediastinal mass ~ Cervical LN No I Multiagent greater ~ CR
et al[25] chemotherapy than 48
(2005)
10 Gesk Male/16 Mediastinal mass  Cervical LN, left Yes v Multiagent 12 DOD
et al[25] pleura, chest wall chemotherapy,
(2005) BMT
11 Isimbaldi ~ Female/9 Left cervical mass  Multiple LNs at NA at NA at AIEOPLNHY97 9 CR.
et al[26] diagnosis; Relapsed diagnosis;  diagnosis;  protocol; ICE, relapsed;
(2006) at the initial site Yes, at IV at PVDA DOD
with BM, scalp, relapse relapse
liver, spleen, and
kidney
involvement
12 Bubata Male/9 Cervical, axillary, =~ Mediastinal mass, No 1T LMB 89, RT 5 DOD
et al[27] and LN along the aorta
(2006) supraclavicular and in the left iliac
LN and fossa, bone
supraclavicular
lymph gland
13 Onciu Male/16 Scalp and parietal ~ Cervical, axillary,  Yes v LMB 89 24 CR.
et al[14] bone and inguinal LN, relapsed;
(2003) multiple lytic DOD
skeletal lesions
14 Onciu Male/10 Laryngeal Cervical and No 11 POG8719, RT, 3 156 CR
et al[14] supraglottic mass  submandibular LN DAHP courses
(2003)
15 Panetal[2] Male/18 Axillary LN NA NA NA 11 DOD
(2017)

Case 3 was originally diagnosed as null-type anaplastic large cell lymphomas and achieved complete remission after being treated with LACL-99 HR

regimen chemotherapy. Anaplastic lymphoma kinase-positive large B-cell lymphoma was conclusively diagnosed after recurrence. AWD: Alive without

disease; BM: Bone marrow; BMT: Bone marrow transplant; CHOP-derived regiments: Cyclophosphamide, doxorubicin, vincristine and prednisone with

etoposide or bleomycin; CR: Complete remission; DAHP: Dexamethasone, cytarabine, cisplatin; DOD: Died of disease; ICE: Ifosphamide, carboplatin,
etoposide; LN: Lymph node; NA: Not available; NHL-BFM: Non-Hodgkin lymphoma-Berlin-Frankfurt-Munster; PR: Partial remission; PVDA: Prednisone,
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Vincristine, Doxorubicin, Asparaginase; RT: Radiation therapy to the sites of persistent disease; SFOP-LMB: Société Frangaised” Oncologie Pédiatrique, ¢

tude lymphomes B.

LMB89 Group C regimen chemotherapy and autologous stem cell transplantation and

achieved CR1, but soon relapsed. The patient was then administered low-dose

chemotherapy in combination with alectinib targeted therapy, and achieved CR2 soon
afterward, and then subsequently he underwent allo-HSCT. The patient was still in

CR2 16 mo after transplantation. To our knowledge, this is the first published pediatric

case report describing the use of alectinib for the treatment of relapsed ALK+LBCL.

However, our findings are based on one patient, and more cases are needed to prove

the efficacy and safety in pediatric patients.
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