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Table Il Chmeal characterisues of 91 patients treated with :2_:
TCCSG NHL B9604 protocol 2 R - S a—
|z =" 8
Registranon period April 1996~ January 2001 £ -
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Figure 2 EFS according o the rnisk groups. EFS was g :5_ e
66.7% + 27.2% in Group A (n=3), 95.8% + 4.1% in Group B gla|A8£8a EEERp
(n=25), 77.6% + 6.3% in Group C (n=46) and 82.4% + 9.2% E
in Group D (n=17). ;5 -
5|
patients were rescued with further chemotherapy for o | B 5 —
. L = ~
B-LBL. These relapses were considered due to ElE|lQee T35 QD] o
inadequate treatment duration rather than drug § g -g % —"5’ -F:; —g g -g 2
resistance. In Group A, one patient (UPN 100) al 8 888y 83
whose primary site was the tonsils developed diffuse j; "ﬁ' ; E ; g § é £ g
large B-cell lymphoma at the cecum 5 vears after gladé 3 224n ; g A
initial diagnosis. Although we could not determine _
whether this lesion was relapse or secondary neo- a
plasm, the E_FS of Group A patients became log’ Zlovunpnuueuum
because of this rare event. Such a late relapse as in g
this case was also reported in the SFOP swudy [8].
Aside from these three cases, the 12 event cases Bl e ratiacincs e N
consisted of three induction failures, five relapses, === ZZZE~ZER
two toxic deaths and two second malignant
neoplasm. All three induction failures and four BM 5
“ - . - {41 - T~
involved relapsed patients died of disease progression gy | PeBe B R E R Sl
in spite of further chemotherapy or stem cell
wransplantation. These cases may have required a %, R T
quite different treatment concept for the first-line SRR R
therapy based on stratification with tumor biology
profiling. One patent (UPN 44) showed massive Z AT
ICH at iniual presentatuon and died 2 days after S = o D S
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admission. We do not think this was therapy-related
toxic death. Toxic death was reported in another
patient (UPN 103) who died of sepsis during
remission induction therapy. Although Grade 4
non-hematological toxicity was noted in four cases
in additon to this patent, this intensified reatment
regimen was well tolerated. Two second malignant
neoplasm (myelodysplasuc syndrome and acute
myeloid leukemia) were observed 14 and 38 months
after diagnosis. These patients survived with BM
transplantation from unrelated donors. As we used a
relatively larger dose of chemotherapeutic drugs in
this study, we have o cautously observe the
development of a second malignant neoplasm among
patients treated with this protocol.

In recent childhood lymphoma studies, interna-
tional collaborations are essential because large scale
studies are needed to prove improved outcome
compared with current good one. To participate in
these international studies, it is important for us
(Japanese or Asian people) to confirm short, inten-
sive chemotherapy for B-NHL and B-ALL is safe
and effective regardless of racial differences. We
clucidated such short, intensive chemotherapy for
B-NHL. and B-ALL was safe and effective for
Japanese children. Treatment reduction is a main
theme of childhood B-NHL therapy. Recently, Patte
et al. [13] reported results of FAB/LMB96 trial for
intermediate risk B-NHL padents. In this report,
they elucidated a four-course trearment is enough for
these patients with imtial good response. Several
studies for B-NHL have artempted therapy reduction
to decrease toxicity, however, the dose reduction 1s
associated with an inferior outcome for advanced
stage disease so far [14,15].

The TCCSG NHL B9604 protocol achieved an
excellent treatment outcome, especially in patients
with the most advanced disease (Group D: high BM
blast cell burden and/or CNS involvement). Although
we have to cautiously observe the development of late
adverse effects in treated patents, several study
attempts have not succeeded in appropriate therapy
reduction without jeopardizing survival and intensi-
fied regimen is, at least tentatively, needed for a good
prognosis for advanced stage patients.
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ABSTRACT

Background

Treatment response has become one of the most important prognostic factors in childhood
acute lymphoblastic leukemia, We evaluated the significance of the complete clearance of
peripheral leukemic blasts on survival In children with acute lymphoblastic leukemia.

Design and Methods

Seven hundred and fifty-four children diagnosed with acute lymphoblastic leukemia, consecu-
tively enrolled from 1999 to 2003 in the TCCSG 199-15 study, were eligible for analysis,
Patients were stratified into three risk groups based on presenting features, such as age and
the leukocyte count before starting the treatment, followed by reclassification into three cate-
gonies 7 days after prednisolone monotherapy based on the peripheral blast count; 0/uL
(Day8NoBlasts), 1-999/uL and = 1,000/pL

Results

After 7 days of prednisolone monotherapy, 249 patients (33%) were classified as
Day8NoBlasts, 392 patients (52%) had blast counts of 1-999/ul, and 113 patients (15%)
had blast counts = 1,000/ uL The event-free survival for all patients was 79.6+1.6 (SE)% at 4
years, whereas that for patients with Day8NoBlasts was 90.4+2.0% (n=249) and the event-
free survival for the other patients was 74.2+2.2% (n=504) (log rank p<0.001). The event-free
survival for DayS8NoBlasts patients with B-lineage acute lymphoblastic leukemia and T-cell
acute lymphoblastic leukemia was 89.8+2,1% (n=226) and 95.7+4.3% (n=23), respectively,
In a multivariate analysis, age at diagnosis, the initial white blood cell count, immunopheno-
type, and gender did not remain as independent risk factors for treatment failure, whereas
DayBNoBlasts and marked hyperdiploidy (more than 50 chromosomes) became statistically
significant.

Conclusions

Children with Day8NoBlasts constituted one third of all the cases with childhood acute lym-
phoblastic leukemia with an excellent outcome, and should be candidates for curative manage-
ment with less intensive treatment.

Key words: lymphoblastic leukemia, children, clearance of blasts, steroid response.
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Introduction

Early treatment response is one of the most useful
prognostic indicators in childhood acute lymphoblastic
leukemia (ALL). This response depends on numerous
vanables, including the clinicobiological features of the
disease, chemotherapy desages, and also the ability of
individual patients to metabolize antileukemic drugs."
The level of circulating lymphoblasts after 1 week of
chemotherapy is associated with the nsk of relapse.'”
The Berlin-Franfurt-Miinster (BFM) group has tradition-
ally employed the response to prednisolone for 7 days
and one dose of intrathecal methotrexate to stratify
patents: a cut-off peripheral blood blast count of
1,000/uL is used to assign patients into two groups; that
is, prednisolone good responders and prednisolone poor
responders.’” The utility of this method has been well
appreciated and is now employed by other study
groups,”"'

We analyzed the results of the L89-12 study of the
Tokyo Children’s Cancer Study Group (TCCSG), and
found that a cut-off of 1,000 blasts/uL after a 7-day
course of prednisolone monotherapy was useful for
stratifying patients.” We also found that patients with-
out detectable blasts in the peripheral blood had an even
better prognosis (umpublished dara). In the 99-15 study,
we employed a cut-off of 0 blasts in addition to 1,000
blasts to stratify children with ALL. Here, we repore the
treatment outcome of the study, in which the utility of
the above-mentioned stratification of the patients was
examined.

Design and Methods

Patients

Seven hundred and seventy children (1 to 18 years of
age) diagnosed with ALL were consecutively enrolled
from February 1999 to July 2003 in the TCCSG 1.99-15
study. Children less than 1 year of age were excluded
from this study and treated with an infant ALL protocol,
Sixteen patients were not evaluable; therefore, 754
patients (male: female; 428 : 326) were eligible for analy-
sis. Their median age was 5 years (range, 1-17). Written
informed consent was obtained from parents or
guardians and from the patients as appropriate for their
age and conceptual ability.

The diagnosis of ALL was based on morphological,
biochemical, and flow cytometric features of leukemic
cells, including lymphoblast morphology on May- or
Wright-Giemsa-stained bone marrow smears, negative
staining for myeloperoxidase, and reactivity with mon-
oclonal antibodies to B- or T-lineage-associated lym-
phoid differentiation antigens. Remission was defined
as the presence of fewer than 5% blasts with the recov-
ery of hematopoiesis.

Day 8 risk classification

The patients were stratified into three risk groups
based on presenting features (age and the leukocyte
count before starting the treatment) and then reclassi-

| 1156 | haematologica | 2008; 93(8)

fied into three categories 7 days later according to the
sensitivity to oral prednisolone monotherapy, the dose
of which was 30-60 mg/m'/day (Table 1). A total dose
of at least 210 mg/m’ of prednisolone was to be admin-
istered in this 7-day prephase period. A diagnostic lum-
bar puncrure was performed and initial intrathecal
methotrexate was given on day 8.” The dividing counts
of 0 blasts/ul. and 1,000 blasts/ul. were used to stratify
patients. To count blasts in the peripheral blood, 200
cells were morphologically assessed under a micro-
scape.

Day 43 risk classification

The patients were finally stratified based on the bone
marrow status examined between 43 and 50 days after
the initiation of remission induction therapy and on
cytogenetic findings. Patients who did not achieve
remission and those with the Philadelphia chromosome
or 1123 rearrangements were allocated to the high risk
group and underwent allogencic stem cell ransplanta-
tion, and those initially at standard risk who showed
t(1;19) were switched into the intermediate risk group.
The median follow-up period of patients was 3.8 years.

Treatment protocol

The protocol was approved by the institutional
review boards of the participating institutions or the
equivalent organization. Treatment regimens are
detailed in Table 2. A proportion of patients in the high
risk group underwent stem cell transplantation in first

Table 1. RisK stratification,

Bedineage ALL
Initial risk 1.6 years T9years  >10 years
WEC (=10%/1)
<20 SR IR IR
20-50 IR IR IR
50-100 IR IR HR
2100101 HR HR HR
Day 8 risk (finaf risk)
Day B PB Blasts 0 1999 21,000/pl
Day 158 3R SR IR
Dayl IR IR IR HR
Day 1 HR IR HR Allo-SCT
TALL
Day B PR blasts 0 1909 =1,000/pL
All patients® IR HR Alla-SCT

WBC: white blood cell count, FB: peripheral blood, SR standard visk:

IR: meermediate risk; HR: bngh risk; allo SCT allogenene stem cell
transplaneation; *in TALL pafients “':;B”C,:MJE only baied an dv‘t}y 8prB
blast count regardless and mitial WBC. Patirns with ALL, o 18
yesrs of age at disg "f'ﬁmaw o and MLL frw:
Allo-SCT, ¢(1;19): Shifeed to IR lf.rn SE. Cranial irradiation: patzents with mitzal

WBC > 100107/ 1: 12 Gy for those aged 1.6 years. 18 Gy for the athers
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remission according to the protocal (n=58). Prophylactic
cranial irradiation was given only to patients with an
inirial leukocyte count exceeding 100x10°%/L. The dose
of irradiation was 12 Gy for patients aged between 1|
and 6, and 18 Gy for the others. A maintenance phase,
consisting of 6-mercaptopurine and methotrexate, was
continued until week 146 in the standard nsk group and
until week 104 in the intermediate risk group, whereas
no maintenance therapy was given to patients in the
high risk group.

Two randomizations were performed. The first ran-
domization concerned the schedule of L-asparaginase in
the remission induction phase in the standard and inter-
mediate risk groups: two doses a week vs. three doses a
week for a total number of nine doses in both groups.
The second randomization involved only intermediate

Table 2. Treatment regimens.

Standard risk

Induction: Pred 60 mg/m’>5 weeks, VCR 1.5mg/m’ x 5, Piranubicin 20mg/m*x2,
L-asp 6,000L/m*=9 (2 times/week vs. 3 limes/week, randomized)
Intensification 1: CY 1,000 mg/m’, Ara-C 75 mg/nv>15, 6MP 60mg/m*<21
Intensification 2: MTX 3 g/m?x3

Intenim maintenance: 6 MP 60 mg/m'=14, MTX 25 mg/mx3

Reinduction: Pred 60 mg/m'>x14,VCR 1.5 mg/m*x3, Prarubicin 20 mg/m'x3,
L-asp 10,0000/m>4

Late intensification 1: CY 1,000 mg/m’, Ara-C 75 mg/mmx10, GMP

60 mg/m*x 14

|ate intensfication 2 (3 cycles): MTX 500 mg/m’, PSL/VCR/L-asp (2 wks)
Maintenance: 6 MP/MTX until week 146,

Total number of IT therapies: 11

Intermediate risk

Induction; Pred 60 mg/m?=5 wks, VCR 1.5 mg/m™<5, DNR 25 mg/m"d,

CY 1,000 mg/m=2, L-asp GO0OU/m'>9 (2 times a week vs. 3 times a week)
Intensification 1 (Randomized): High-dose Ara-C (2 g/m'=8), L-asp
(10,0000/m?) vs. CY 1,000 mg/m’, Ara-C 75 mg/m'x15, 6 MP 60 mg/m'=21
Imensification 2: MTX 3 g/m"x3

Interim maintenance: & MP 60 mg/m™<14, MTX 25 mg/m'><3

Reinduction 1: DEXA 6 mg/m*=14, VCR 1.5 mg/m*<d, DXR 25 mg/m™>d,
L-asp 10,0000 /m’>x4

Late intensification 1: Cf 1,000 mg/m’, Ara-C 75mg/m*=<10,

BMP 60 mg/m’x 14

Late intensification 2 (2 cycles): Ara-C 2 g/m*=4 with L-asp 10,0000/ m'=1,
MTX 500 mg/m’

Reinduction 2: Pred 60 mg/mx<14, VCR 1.5 mg/m"a,

Pirarubicin 20 mg/m’x 3

L-asp 10,000 Ufm’ x 4

Late intensification 3: CY 1,000 mg/m’, Ara-C 75 mg/m’ x 10,

GMP 60 mg/m’ x 14

Maintenance: GMP/MTX until week 104.

Total number of [T therapies: 10 or 11

High risk

Induction: Pred 60 mg/mx5 weeks, VCR 1.5mg/m">5, DNR 25 mg/m'xd,
CY 1,000 mg/m’=2, L-asp 6,0000/m'x9

intensification 1: High-dose Ara-C (2 g/m*x8) with L-asp (10,000 U/m?)
€Y 1,000 mg/nv’, Ara-C 75mg/m*x15, GMP 60 mg/ m»21

Intensification 2 (2 cycles): Ara-C 3 g/m*x6, Hoposide 100mg/m*5,
Mitoxantrone 10 mg/m’

Allogeneic SCT if indicated. If not, proceed to the followings:

Intensification 3: high-dose MTX 3 g/, CY 200 mg/m?=5, VCR 1.5 mg/m’
Repeat Intensification 2 twice, then repeat Intensification 3

Intensification 4 (2 cycles): Ara-C 3 g/m"x4, L-asp 10,000 U/m’

Cranial imadiation with 6MP 60 mg/m*<14

No maintenance: Treatment stopped at week 48

Total number of 1T therapies: 817

Clearance of ALL blasts after 7 days ol slerods

nisk patients: high-dose cytarabine at 2 g/m’ 8 times vs,
cytarabine at 75 mg/m’ 15 umes accompanied by
cyclophosphamide at 1,000 mg/m’ and 6-mercaptop-
urine at 60 mg/m’ 21 times in the post-remission induc-
tion intensification phase. No differences in event-free
survival had been documented previously;” we, there-
fore, analyzed the randomized parients as a single sub-
set. The detailed results of these randomizations will be
reported separately.

Statistical analysis

The duration of event-free survival was defined as the
time from the initiation of therapy to either treatment
failure (relapse, death, or diagnosis of secondary cancer)
or to the last day when the patient was confirmed to be
in remission. In those patients who did not achieve
complete remission after the first induction phase or
who died before the confimation of remission, treat-
ment was considered to have failed ar day 0. The prob-
ability of event-free survival was estimated by the
Kaplan-Meier method, and was tested for significance
using the log-rank test.

For multivanate analysis, the Cox proportional haz-
ards model was employed to assess independent effects
of risk factors on event-free survival. All calculations
were performed by PC-SAS (SAS Institute Inc,, PC-5AS,
version 8, 2000, Cary, NC, USA).

Results

The numbers of peripheral leukemic blasts on day 8
The number of leukemic blasts was assessed in all
patients (Table 3). Prephase prednisolone was adminis-
tered to all the patients except six in whom vincristine
and/or cyclophosphamide was used before day 8
because of insufficient cytoreduction. Overall, blasts
were not detectable in 249 patients (33.0%
(Day8NoBlasts), 392 patients (52.0%) had a blast count
of 1-999/uL, and 113 patients (15.0%) had a blast count
2 1,000/puL. In the subset of 90 patients with T-ALL, 23
(25.6%) fell in the Day8NoBlasts group, whereas 226
(34.0%) out of the 664 patients with B-lineage ALL
belonged to the Day8NoBlasts group. Of note, 15

Table 3. The number of patients stratified by peripheral blood
lsukemic blast count on day 8.

Immunophenatype The number of penpheral biood leukemic
blasts per il
0 1-999 21,000

B-lineape ALL

Initial SR group 132+ 148 22

Initial IR group B8 175 M

Initial HR group 6 34 25
T-ALL 3 35 2

SR standard risk; IR mtermediste visk, HR. high visk. *The numbers olf'_p.mmu-
m each catigary are shoun
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patients (9 with T-ALL and 6 with B-lincage ALL) in the
initial high mnsk group achieved the status of
Day8NoBlasts, despite hgh inmmial leukocyte counts
exceeding 50,000/pL.

Subsets of patients with abnormal karyotypes were
Further analyzed: 25 (35.7%) of the 70 patients with
TEL/AAMLY rearrangement achieved Day8NoBlasis, as
did 69 (37.9%) of the 182 patients with high hyper-
diploidy {(more than 50 chromosomes), 3 (8.1%) of the
37 patients with F2A/PBX1 rearrangement, 4 (36%) of
the 11 patients with MLL rearrangement, and 2 (11,8%)
of the 17 patients with the BCR/ABL fusion.

Treatment outcome

Remission was achieved in 736 (97.6%) of the 754
patients: non-T ALL: 98.6%, T-ALL: 94.4%. The probabil-
ity of event-free survival for all patients was 79.6£1.6%
(SE) % at 4 years, whereas the event-free survival rates for
patients with B-lineage ALL and T-ALL were 80.5+1.7%
(n=664) and 66.045.1% (n=90), respectively (Figure 1),
The event-free survival for patients stratified fnally on
day 43 (T-cell ALL included) were as follows: 92.4+1.8%
in the standard risk group (n=262), B0.3+2.6% in the
intermediate nsk group (n=313), and 57.8+4.1% in the
high nsk group (n=179). The event-free survival for
patents with DaySNoBlasts was 90.442.0% (n=249),
which was significantly better than that for the other
patients (74.242.2%; p<0.01) (Figure 2). The event-free
survival for Day8/NoBlasts patients with T-ALL (n=23) was
95.7+4.3%, which was comparable with that of patients
with B-lineage ALL (n=226), 89.8+2.1% (p=0.45. Figure
3).Treatment failed in only one patient with T-ALL with
Day8NoBlasts because of death due to pancreatitis during
remission induction. The event-free survival for patients
with Day8NoBlasts and blast counts of 1-999/uL in the ini-
tial standard risk group with B-lineage ALL did not differ
(90.5£2.6% vs. 92.542.5%; p=0.82), whereas there was a
significant difference in the initial intermediate risk group
with B-lineage ALL (89.443.6% vs. 72.743.9%; p=0.004).
Lastly, in the initial high nsk group with B-lineage ALL,
Five out of six patients with Day8NoBlasts had a good out-
come.

Multivariate analysis

The significance of Day8NoBlasts was further ana-
lyzed using a Cox proportional hazards model. The
results of the multivariate analysis are shown in Table 4.
Age at diagnosis, the initial white blood cell count,
immunophenotype (T-ALL vs. non T-ALL), and gender
did not remain as statistically significant independent
factors. Only Day8NoBlasts and high hyperdiploidy
were statistically significant. We also assessed the prog-
nostic value of DayS§NoBlasts by dividing the counts into
three categories; 0/ul, 1-999/ul, and 21000/ul., No dif-
ference was observed berween the 1-999/pl and
21000/uL categories in the univariate analysis; the risk
ratio for 21000/uL against 1-999/uL was 1.23 (95% Cl:
0.98-1.56) whereas the risk ratio for 21000/uL against
O/pL was 0.46 (95% Cl: 0.33:0.62). The results were
similar when this prognostic factor was used as a three-
category term in the multivariate analysis. These resules
led to the use of this prognostic factor as a two-catego-
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ry factor for simplicity and convenience for use in other
studies.
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Figure 1. Kaplnn-Meler plots of event-free survival according to
(B ge ALL and T-ALL).
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Clearance of ALL biasts after 7 cays of sterouds

Discussion

The concept that an carly response to treatnent is
strongly predictive of relapse has been overwhelmingly
emphasized, Here, we added novel information that
patients whose peripheral blood blasts disappeared
after 7 days of prednisolone monotherapy had an excel-
lent prognosis, that is, a 4-year event-free survival of
90%. Of note, such patients constituted one third of all
children with ALL, thus being quite a large group.
Day8NoBlasts was also an independent prognostic factor
when assessed by multivariate analysis. Of interest, a
substantial proportion of patients with TEL/AMLY
rearrangement and high hyperdiploidy achieved
Day3NoBlasts (36% and 38%, respecuvely), while a
very small proportion (6%) of patients with F2A/PBX1
did so, suggesting that the kinetics of reduction in
leukemic blasts may be different in subsets of patients
defined by genetic changes.

One of the limitations of our study was that the enu-
meration of blasts in the peripheral blood was done by
microscopic evaluation, which is a subjective method.
The results might, therefore, not be reproducible with
confidence; however, the percentages of patients with
blast counts of 0/ul, 1-999/ul. and = 1000/ul. on day B
in the present 1.99-15 study (33%, 52%, 15%, respec-
tively) were almost identical to those of our most recent
L99-1502 study (31%, 53%, 16%, respectively). On the
other hand, there remains a possibility that patients
having been staged down by this stratification system
to less intensive treatment could even have fared better
(1.e. over 90%) 1f treated according to the older stratifi-
cation system. In the next study, we plan to employ
more objective methods, such as flow cytometry."

In this study, we confirmed the importance of the
sensitivity of leukemic blasts to steroids. Since we did
not administer intrathecal therapy until day 8, our
assessment of the reduction of leukemic cells in periph-
eral blood on day 8 should exclusively reflect an early
response of leukemic blasts to steroids.” Steroids func-
tion as antileukemic agents mostly by inducing ALL
cells to undergo apoptosis, but little was known about
critical molecules involving steroid-induced apoptosis of
leukemic cells. Many investigators have addressed this
issue by using gene expression profiling and several can-
didate genes, which might be able to predict steroid
sensitivity, have been identified:" " apoptotic pathway-
associated genes (MCL-1, DAPK1, CASPSA2, TXNIE
ZBTB16), carbohydrate metabolism-associated genes,
MAPK pathway-associated genes, and NF-xB-associat-
ed genes. Of these genes, CASPSA2, a caspase 8-related
molecule, was identified as a crucial molecule differen-
tially expressed by leukemic cells at diagnosis between
patients who had high and low levels of minimal resid-
ual disease in bone marrow 18 and 45 days after the ini-
tation of induction therapy, and it can predict both
vitro cell growth and prognosis.” One could identify the

Table 4. The results of the multivariate analysis.

Factor Risk ratio 95% CI o value
No blasts 0 at day 8 0.46 033062 <0.001
High hyperdiplaidy 0.66 051084 <0001
TEL-AMLI 0.85 0.61-1.13 0.27
TALL 089 071113 0.34
Male 097 0.82-1.16 0,75
Age at presentation >10 years old 1.00 0.82-1.25 0.96

new molecule, which determines steroid sensitivity,
using a similar methodology, for example, comparing
gene expression patterns of leukemic cells from patients
with Day8NoBlasts with those of patients with a classic
poor response to steroid.

The early response to steroids has been utlized to
stratify children with ALL as a tradition by the BFM
group since the early 1980s.** This group uses the cut-
off of 1,000 blasts/pL, among other cut-offs, to identify
the approximately 10% of patients with a very high risk
of relapse;” however, the cut-off of 0 blasts has never
been used,” We demonstrated that one-third of patients
with a better prognosis could be identified by the use of
this new cut-off of 0 blasts/uL. In this study, patients
with no blasts on day 8 were identified not only in the
initial low risk group but also in the initial higher risk
groups: 94 of 362 patients with B-lineage ALL in the
intermediate and high risk groups and 23 of 90 patients
with T-ALL. Generally, children with T-ALL have a
poorer outcome than those with B-lineage ALL and
need more intensive treatment. We, however, showed
that patients with T-ALL as well as those with B-lineage
ALL had a favorable outcome if circulating leukemia
cells could not be detected on day 8 of therapy. By using
the cut-off of 0 blasts, we could select patients, includ-
ing those with B-lineage ALL in the initial higher risk
groups and those with T-ALL, who could be targeted for
treatment reduction, as some previous studies showed
that a subset of patients with ALL could be cured with
less intensive regimens.”' ™
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Long-Term Follow-Up for Childhood Cancer Survivors

Yasushi IsHIDA

Department of Pediatrics, St. Luke's International Hospital

Abstract  The literature review of cumulative survival and cause-specific mortality revealed that the mortality of
childhood cancer survivors has been significantly high even after 5 years have passed (the standardized mortality ratio
was 4-17). The S-year survivors of childhood cancer have also a high rate (60-70%) of chronic burden of disease from
various late effects. The cumulative incidence of second malignant neoplasmas was 3.5-4.7% at 25 years and the stan-
dardized incidence ratio was 3.6-6.38. These results confirm the requirement of life-long follow-up of children with
cancer, | introduced the models of long-term care for childhood cancer survivors (advantages and disadvantages of
various types), and explained the follow-up programs which were proposed in the United States of America, the United
Kingdom, Germany, Italy and so on. Lastly I discussed the issues about long-term follow-up for childhood cancer in
Japan,
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Fig.3 Cumulative incidence of chronic health conditions among 5-vear childhood cancer survivors”
Thc severity of subsequent health conditions was scored according to Common Terminology Criteria for Adverse Events
LCTCAE ver.3.0) as either mild (grade 1), moderate (grade 2), severe (grade 3), life-threatening or disabling (grade 4)

or fatal (grade 3)

(A) All cancers. (B) The pattern of cumulative incidence according to the original cancer. Type I:

leukemia, Wilms' tumor and neuroblastoma. Type 2: brain tumor and bone tumor, Type 3: Hodgkin's lymphoma, non-

Hodgkin's lymphoma and soft-tissue sarcoma.
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Fig. 4 Distribution of adverse events burden scores among 5-year survivors of childhood cancer"’
(A) Primary childhood cancer: High and severe adverse events were common among the patients with brain tumor or bone
tumor. (B) Treatment category: High and severe adverse events were common among the patients receiving radiotherapy.
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Fig. 5 Cumulative incidence of second malignant neoplasmas in the Childhood Cancer Survivor Study cohort (5-year sur-

vivors of childhood cancer)™

(A) All second neoplasmas with or without NMSC (nonmelanoma skin cancer). (B) Standardized Incidence Ratios ac-

cording 1o subsequent cancers.
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Fig. 6 Models for cancer survivors™

(A) Current practice. (B) Community-based shared
practice. a: cancer diagnosis, stage and planned therapy,
b: survivorship care plan (summary of cancer and cancer
therapy, a list of potential late effects, up-to-date recom-
mendations for monitoring for recurrence and late ef-
fects, contact information, c: continued update with
changes in surveillance recommendations and new infor-
mation regarding potential late effects. (C) Academical-
ly based survivor program models: Nurse practitioner-led
shared care. (D) Academically based surviver program
models: Multidisciplinary long-term follow-up program,
CA: cancer, Dx: diagnosis, Off Rx: completion of cancer
therapy, PCP: primary care physician, Onc: oncologist,
NP: nurse practitioner, LTFU: long-term follow-up pro-
gram,
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Fig. 7 Follow-up programs for childhood cancer survivors
(A) Proposed follow-up levels in the United Kingdom Children’s Cancer Study Group (UKCCSG)
(B) Follow-up systems in the German Childhood Cancer Registry (GCCR)
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LTFU occurs as continuation of an-
therapy expenence with treating
oncoiogist in pediatnic oncology clinie

Table 2 Models of long-term follow-up care®

BA/hRIMgFust $2% 35 (200846 H)

e

Comfortable for patients and famiy
whao have developad relationship
with treating onca aqist

Continuity of care

Oncologists dont fes they have 1o
‘Qive up thesr patients 1o another
provider

Provider attention ma, be
distracted By acuir, of on-nerapy
panents

liness mol welnessi facus
Potential ack of prowvader interest in
or knowedge of lote effects
Reapse-focused fllow-up rather
than nisk-adapted soreenmng and
health promatian facus
Research may be difficult to
coordinate

LTFU handled by a designated late
effects team n a seporate clinic within
or outside of the pediatne oncology

Providers with expartize in late
effects

Emphasis on improving survivor
knowledas of cancer treatment and
nsk

Cancer cenler may have neqative
connolations for survivors who
want 1o move on

Survivars may not feel comfonable
n pediatnc setting as they aet

Care provided within a specialized
cancer cenler program (e.g . Neuro-
ancology. Leukemia Lymphoma)
LTFLU clinician directs LTFU aspects
of care

axpertise of primary tréatment team
and late effects specialist

Structure promotes opportunities
for résearch and traiming of
healthcare professionals
Conlinued connection with
treatment team and chinic sating
provides “comfort zone for survivor
Aliows for continuity of care and
ease of communications between
ancoloast and LTFL chirician
Provides smoath transtion

chinic setting - Comprehensive fisk-based older
screening and follow-up care * May not be geagraphically
« Continued connection with cancer canvenient
cenler provides “comfort zone for * May discourage survivor use of
SUNIVOF pomary care
* Focus on modifiable risk factors * Protects patient from having to
* Health education negotiate ther own healthcare in
© Opportunity to train healthcars the community
profassionals © Requires multiple hospita
- Access o established network of reaguIves
sub-specinlists with commitment to * Lack of familianty and expertize of
SUNVIVOr care pedatng team with adult 1s3ues
. that anse as survivor enters
* Structure for research
adulthood
NCER EENTE * Patient benefits from combined * May discourage use of prmary
o

care provider {PCP)

Reguires substantial hospital
resources and dedicated cinicians
as sunivor populabion grows
Protects palient from having to
negotiate their own heaithcare

Follow-up in a specialized clinic
staffed by adult oncologist nurse
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physicians nurse practinoners with
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pediatric institution and adult-focused
academic setting
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transition 10 adult program
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Estanlished relationship with
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survivors as they age ability to
access onaoing studies at treating
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Lay not always pe geographically
convenent tar surivors as they
age and becomse more
ndependant transent
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Adult anco'ogist in the cancer center
o community provides LTFLU care

WRBABREDRIA7 + 0 -7

Table 2 (continued)

Speciaized oncology-focused care
May be mare convenient for patsnt
if in local community)

;7

Provider afteéntian may be
distracted by acuty of on-therapy
patents

liness inat wellness) focus
Potential lack of provider interest in
or knowledge of late effects
Relapsa-focused follow-up rather
than nsk-adapted screening and
nealth promation focus

Research may be difficult to
coordinate

The pediatnician, family practice
physician. advanced praclice nurse. or
intermist wathin the community handles
LTFU

Promaotes indepandence and
reintegrates sunvivar into pnmary
care

Wallness locus
Convenience for survivor

Limited provider knowledge and
training regarding late affacts and
risk-based screening (particularly
relevant for sunvivors with more
significant exposures)

Provider may lack ma 10 devols to
complex physical and psychosocial
needs of survivors

Lack of sub-specialist resources
with survivorship expertise
Requiras survivor 1o know nsks
ond advocate for their own needs

Difficult 1o coordnate research

Difficult to update survivors
regarding new information as it
secomes available

Initial follow-up In cancer center-based
program with transition to community-
based PCP. ongoing intaraction with
cancer center as needed or at request
of PCP

Allows for partnership between
oncologist and pnmary care
provider

Cancer center is always available
05 a resource

Access o cancer center network of
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Enhances local provider knowledge
of late affects
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published screening guidelines for
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.

PCP not an axpert on childhood
cancer lata effacts or 1ssues
Difficult to keap PCPs up-to-date
on new information as it becomes
avallable

Initial transition may be difficult for
survivor

May not be well-suited for survivors
with mare complex follow-up
requirements

Potennal los5 of patient for
research indiatives

HE

SED CARE
Type and mtensity (level ) of fallow-
up cara detarminad by intensity of
cancer treatmeant that survivor
racaved

* Allows for more equitable
distnbution of healthcare resources
Isurvivors with greatest need
receive most intensive follow-up
carg)

* hay be more convenient for lower-
nsk survivors (follov-up for most
SUMVIVOrS 15 Dy mail, phone, or with
PCP in ‘ocal community
Encourages involvement of primary
care providers in long-term foliow-
up

* Promotes continuad contact with
pavents potentally enhancing
research efforts

PCP not an expert on childhood
cancer late effects or 155ues

Difficult 1o keep PCPs up-to-date
on new infarmation as it becomes
avallable

Sunavors triaged to lower levels of
care do not receive care from late
effects expertise
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