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summary

The distribution of lymphoma and
leukemia in adolescents and young
adults (AYA) is reported as more than
20% in the US. However, cancer in this
age group has not been well described
in Japan. We studied their cancer
incidence and survival based on data
from Osaka Caner Registry. Cancer
distribution for 15-29 years old was
unique: Lymphoma and leukemia were
commonest, and these accounted for
23.3% of all sites. Distribution of cancer
types changed dramatically from age
15-19 to 20-29, and the pattern in the
latter group was getting resembled the
one in the older age groups. Relative
b-year survival for lymphoma among
15-19/20-29 years old also tended to
increase, however, leukemia had little
survival improvement. It is reported
that AYA patients who have a “pediatric”
cancer will probably benefit from the
expertise of a pediatric oncologist, at
least in the form of consultation.
Developing a cancer resource network
between pediatric oncologists and adult
oncologists will be very important to
enhance more successful outcome in the
1529 age group, especially for

lymphoma/leukemia in Osaka, Japan.
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A Questionnaire Study on the Long-Term Follow-Up Diary for
Childhood Cancer Survivors

Yasushi Ishida?*, Kentaro Aritaki', Keiko Asami', Shuichi Ozono', Miho Maeda', Etsuko Yamaguchi-Nakagami',
Keizo Horibe?, Shunichi Kato*, Junichiro Fujimoto®, Tatsuo Kuroda®

'The long-term follow-up committee of Japanese Pediatric Leukemia/Lymphoma study group
2Children’s Medical Center; Ehime Prefectural Central Hospital

Clinical Research Center, Nagoya Medical Center

“Department of Pediatrics, Tokai University School of Medicine

*Clinical Research Center, National Research Institute for Child Health and Development
Department of Pediatric Surgery, Keio Univeristy School of Medicine

Abstract .

We collected public opinions on the long-term follow-up (LT-FU) diary developed by the LT-FU committee of Japanese Pediatric Leukemia
/Lymphoma study group (JPLSG). Methods: We conducted an anonymous self-reported mailed survey on the LT-FU diary to JPLSG par-
ticipating hospitals, supporting groups (the Children’s Cancer Association of Japan, Es-Bureau, Nanohanakai, and MN project), and
childhood cancer survivors (CCS) and their parents. Results: We received the questionnaire sheets from 73 pediatricians, 34 co-medicals,
51 supporting members, 48 CCSs and 59 parents. More than 95% of subjects answered that this LT-FU diary was useful and raised
awareness of LT-FU. However, 20% answered this diary is not easy to use and complicated. Most medical stuffs and CCSs answered that
this diary should be given on treatment completion; however, CCS parents and supporting members preferred as early as after cancer
diagnosis. More than 90% subjects agreed that the present LT-FU diary was good enough, although some answered that more items could
be added. It is difficult to make it compact with additional items. Conclusions: The prototype diary seemed to be a useful tool for
self-control of CCS health records. CCSs agreed to make use of this diary for their LT-FU if it was revised accordingly.

Key words: childhood cancer survivor, long-term follow-up, diary, record, questionaire
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Abstract

Background: Epstein-Barr virus (EBV)-infected T or NK cells cause chronic active EBV infection (CAEBV).
Allogeneic hematopoietic stem cell transplantation (HSCT) is curative treatment for CAEBV patients.
However, chemotherapy prior to HSCT and optimal conditioning regimen for allogeneic HSCT are still
controversial. Patients and Methods: We retrospectively analyzed five patients with CAEBV treated with
reduced-intensity conditioning (RIC) consisted of fludarabine, cyclophosphamide, and low-dose total-body
irradiation followed by allogeneic bone marrow transplantation in a single institute. Only one of five
patients received chemotherapy prior to transplantation. We analyzed EBV-infected cells in a patient
whose EBV load increased after HSCT by T-cell repertoire assay, separation of T-cell subpopulations, in
situ hybridization and microsatellite analysis. Results: All five patients achieved engraftment, complete
chimera, and eradication of EBV load. All patients have been alive without any serious regimen-related
toxicity for more than 16 months following HSCT. However, one patient transplanted from HLA-matched
sibling donor developed clonal proliferation of CD4+ VB3+ T cells caused by monoclonal EBV infection on
day 99 after transplantation. Further analysis revealed that the CD4+ VB3+ T cells selectively harbored EBV
genome, and these infected cells were derived from donor T cells. Conclusions: Allogeneic HSCT with
RIC is a safe and effective treatment for better overall survival and less regimen-related toxicity in patients
with CAEBV. Our first pediatric case reported in the literature suggests that we should consider the
possibility of persistent EBV infection in donor T cells as well as the relapse in recipient cells if EBV load
increases after allogeneic HSCT.
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transplantation; T-cell receptor repertoire analysis; microsatellite analysis

Correspondence: Yoji Sasahara, MD, PhD, Department of Pediatrics, Tohoku University Graduate School of Medicine, 1-1 Seiryo-
machi, Aoba-ku, Sendai, Miyagi 980-8574, Japan. Tel: +81 22 717 7287; Fax: +81 22 717 7290; e-mail: ysasahara@med.tohoku.ac.jp

Accepted for publication 29 May 2013 doi:10.1111/ejh.12151

Epstein-Barr virus (EBV) is a herpesvirus infecting more persistent infectious mononucleosis exhibiting fever, lymph-

than 90% of human population. EBV usually infects B
cells and rarely targets T or NK cells, which is responsible
for chronic active EBV infection (CAEBV) (1, 2). CAEBV
is prevalent in eastern Asian countries, and the guideline
for diagnosing CAEBV was proposed by Japanese Associa-
tion for Research on EBV and Related Diseases (3). Clini-

cal manifestations of CAEBV resemble recurrent or
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adenopathy, and hepatosplenomegaly with high antibody
titers to viral capsid antigens, early antigens, and low titers
to EBV-associated nuclear antigens. Demonstration of per-
sistent EBV load more than 1 x 10*° copies/ug DNA by
quantitative real-time polymerase chain reaction (PCR) in T
or NK cells is included in the guideline for diagnosing
CAEBV.

© 2013 John Wiley & Sons A/S. Published by John Wiley & Sons Ltd
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Long-term prognosis in patients with CAEBV is not opti-
mistic (4). Allogeneic hematopoietic stem cell transplantation
(HSCT) is a curative therapy for patients with CAEBV, and
patients undergoing allogeneic HSCT in stable clinical con-
ditions have better prognosis (5). However, high incidence
of complications and regimen-related toxicity (RRT) remain
to be improved (6, 7). It is also still controversial whether
chemotherapy prior to HSCT to reduce EBV load improves
the overall outcome (8).

In this study, we reported five patients with CAEBV who
were successfully treated with reduced-intensity conditioning
(RIC) regimen consisted of fludarabine, cyclophosphamide,
and low-dose total-body radiation (TBI) followed by alloge-
neic bone marrow transplantation. In one patient, EBV load
increased again after eradication of EBV and cytogenetic
and molecular analyses revealed that EBV infected to donor
CD4+ VB3+ T cells.

Patients and methods

Patients

We diagnosed five patients as CAEBV according to the pro-
posed guideline that we summarized in Table 1 (3). Disease
onset, EBV-infected cells, EBV loads, clinical manifestations
before allogeneic HSCT, therapy before HSCT, and EBV-
specific cytotoxic T lymphocytes (CTLs) are summarized in
Table 2. EBV clonalities determined by Southern blot analy-
sis with a terminal repeat probe were monoclonal in all
patients.

This study was approved by the Ethical Committee of
Human Research in Tohoku University Graduate School of
Medicine and was in accordance with Helsinki Declaration
of 1975. Peripheral blood (PB) samples were obtained with
written informed consent from the patients and their parents.

RIC regimen

As shown in Table 2, we selected RIC as a conditioning regi-
men for CAEBV consisted of fludarabine (Flu: 30 mg/m?/d
for 4 or 5 d), cyclophosphamide (CY: 750-820 mg/m?/d or
30 mg/kg/d for 4 d or 60 mg/kg/d for 2 d), and low-dose
TBI (3 Gy in one fraction or 4 Gy divided into two fractions
in a day) as described previously (9, 10). We first selected
minimal dose of cyclophosphamide (CY) to achieve engraft-
ment and reduce the risk of RRT, and we had to perform

Table 1 Brief summary of proposed guidelines for diagnosing CAEBV (3)

RIC in five patients with CAEBV

rapid tapering of immunosuppressive agents to overcome pro-
longed mixed chimera. We next selected optimal doses of
CY to achieve complete chimera according to the patient’s
clinical condition.

Determination of EBV-infected cells and quantification
of EBV load

To determine which population of lymphocytes was infected
by EBV, peripheral blood mononuclear cells (PBMCs) were
fractionated into CD4+, CD8+, CD19+, and CD56+ cells by
immunomagnetic beads (IMag) method. To quantify EBV
viral load, quantitative real-time PCR assay was performed
as described (11).

T-cell receptor repertoire assay, separation of T
lymphocyte subpopulations, and in situ hybridization

Fluorescence-activated cell sorter (FACS) analysis of T-cell
receptor (TCR) Vf repertoire and in situ hybridization (ISH)
for EBV-encoded small RNA1 (EBER-1) were performed
according to a previous report (12). Separation of T lympho-
cyte subpopulations from PBMCs by IMag method was per-
formed as described in Fig. 2A.

Analysis of EBV-specific CTLs

To quantify EBV-specific CTLs, PBMCs were stained with
phycoerythrin (PE)-labeled human leukocyte antigen (HLA)-
A 2401-restricted major histocompatibility (MHC) complex
and EBV-peptide tetramers according to the manufacture’s
instruction, followed by FACS analysis (13).

Microsatellite analysis

DNA microsatellite analysis in patient 2 was performed at
D10S2325, D11S488, and D12S391 loci (HLA laboratory,
Kyoto, Japan), as described previously (14).

Results

Excellent outcome in five patients with CAEBV
treated with RIC and allogeneic BMT

Allogeneic bone marrow transplantations with RIC were
performed in five patients with CAEBV. Regimens of bone

(1) Persistent or recurrent infectious mononucleosis (1M)-like symptom.

(2) Unusual pattern of anti-EBV antibodies with raised antiviral capsid antigen (VCA) and anti-early antigen (EA) and/or detection of EBV genomes

in affected tissues, including the peripheral blood.

(3) Chronic illness that cannot be explained by other known disease process at diagnosis

Supplemental findings and recommended specific laboratory tests are described by Okano M et al. (3).
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