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Aims: To study the immunoexpression of cyclo-oxygenase {COX) 2 in osteoblastomas (OBs) and
osteosarcomas (OSs), and to assess the utility of immunohistochemical analysis for COX 2 in the differential
diagnosis of the two tumour forms.

Methods: The immunchistochemical features of COX 2 were studied in 11 OBs and 30 OSs, including 26
high-grade OSs (16 osteoblastic, 7 chondroblastic, and 3 fibroblastic) and 4 low-grade OS:s.

Results: Tumour cells from all 11 OBs unequivocally showed diffuse, infense and cytoplasmic
immunoreactivity for COX 2. Strong cytoplasmic expression of COX 2 was observed in 5 of 26 {19%)
high-grade OSs, all chondroblastic. In one osteoblastic-type OS, COX 2 was expressed in the chondroblastic
component, but this tumour was considered to be COX 2 negative. No COX 2 expression was noted in
atypical osteoblastic cells. Staining in the four low-grade OSs was negative.

Conclusion: The results of immunohistochemical analysis of COX 2 suggest that in addition to the routine
histopathological evaluation, COX 2 is a valuable diagnostic marker in the distinction between OB and OS.

forming tumour, most frequently occurring in' the

vertebral column of patients aged <30 years. OBs have
a wide spectrum of clinicoradiological and histopathological
features. Besides the classic OB, borderline tumours with
radiological and histopathological features between OB and
osteosarcoma (OS), such as pseudomalignant OB, > aggressive
OB or malignant OB,’” * exist. Moreover, a fraction of OBs may
undergo malignant transformation.’ ¢ It is often difficult to
distinguish an OB from an OS by routine histopathological
- procedures alone.” Although clinicoradiological findings are
sometimes helpful, appropriate immunohistochemical markers
are still not available for the differential diagnosis of the two
tumour forms.

Cyclo-oxygenase (COX) is a key biosynthetic enzyme in
prostaglandin synthesis and two forms have been identified:
COX 1 and COX 2. COX ! constitutively occurs in normal
tissue, whereas COX 2 may be induced in inflammatory tissue.?
Recent studies showed that the expression of COX 2 is
increased in various human tumours®; the enzyme seems to
play an important role in carcinogenesis, since it can inhibit
apoptosis,' stimulate angiogenesis'’ and increase invasion and
metastatic potential.’? "* COX 2 expression has been reported in
benign bone tumours such as osteoid osteoma, suggesting that
the activation of eicosanoid synthesis by COX 2 has biological
importance in such tumours.'"*'* However, there is little
information about COX 2 expression in OB, a tumour form
that closely resembles osteoid osteoma histologically. Although
the expression of COX 2 in OS has been reported in a small
series of tumour samples'”® and some cell lines,” the
distribution of COX 2 has not been fully elucidated. In this
study, we investigated the expression profile of COX 2 in OB
and OS, and we assessed the utility of immunohistochemical
analysis for COX 2 in the differential diagnosis of the two
tumour forms.

Osteoblastoma (OB) is an uncommon benign bone-

www.iclinpath.com

MATERIALS AND METHODS

Tumour samples and histological evaluation

A total of 41 primary tumour specimens were retrieved from the
pathological files of the National Cancer Centre Hospital,
Tokyo, Japan, and Sapporo Medical University Hospital,
Sapporo, Japan. Tumours included 11 OBs and 30 OSs. Of the
30 OSs, 26 were high grade (16 osteoblastic, 7 chondroblastic
and 3 fibroblastic) and 4 were low grade.

The histopathological diagnosis of each tumour was re-
evaluated by TH. The histological criteria of the diagnosis and
the determination of the histological grading of OS were based
on textbook descriptions.” An OB in this study was defined as a
bone-forming neoplasm showing woven bone spicules, which
are bordered by prominent osteoblasts without atypia
(fig 1A,C). Conventional OS is a high-grade (grade 3, 4)
malignant tumour characterised by the presence of osteoids
(fig 2A.C). This high-grade OS is subdivided into three major
groups: osteoblastic OS (bone and/or osteoids are the pre-
dominant matrix), chondroblastic OS (chondroids are the
predominant matrix) and fibroblastic OS (mainly composed
of spindle cells with only minimal amounts of osseous matrix).
Low-grade (grade 1, 2) OS is classified primarily on the basis of
a hypocellular to moderately cellular fibroblastic stroma with
osteoids. For light microscopic studies, all specimens were fixed
in 10% buffered formalin, decalcified in Plank and Rychlo
solution (Wako Pure Chemical Industries, Osaka, Japan) and
processed routinely for embedding in paraffin wax. Sections of -
4 pm thickness were stained with H&E.

Immunohistochemical studies
Immunohistochemical analysis was performed on tissue sections
from paraffin wax blocks by the labelled streptavidin-biotin

Abbreviations: COX, cyclo-oxygenase; OB, osteoblastomas; OS,
osteosarcomas
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Figure 1 (A} A classic osteoblasioma [OB) showing partially calcified osteoid and immature bone formation associated with osteoblastic activity in a
fibrovascular stroma. {B) The osteoblasts are diffusely positive for cyclo-oxygenase 2 {COX 2). (C) Another case of OB, showing a sheet-like arrangement of
epithelioid osteoblasts between osteoid trabeculae. Although there are no%ﬁyperchromaﬁc osteoid-producing stromal cells and large nucleoli, there still
remains a possibility of misdiagnosing this tumour as an osteosarcoma. (D) The epithelioid osteoblasts are giﬂusely positive for COX 2.

method. The sections were dewaxed, rehydrated and moistened Dako, Glostrup, Denmark), before being incubated with a mouse
with phosphate-buffered saline (pH 7.4). They were pretreated in monoclonal anti-COX 2 antibody (clone CX-294; 1:100; Dako) in
an autoclave at 121°C for 10 min in target retrieval solution (pH 9; an automated immunostaining system (i6000; BioGenex, San

Figure 2 (A} A chondroblastic osteosarcoma. (B} Mony of the chondroblastic cells are diffusely positive for cyclo-oxygenase 2 (COX 2). (C) An osteoblastic
osteosarcoma showing unmineralised bone matrix. (D) None of the tumour cells shows COX 2 immunoreactivity.

— 87 — www.jclinpath.com
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Ramon, California, USA) for 30 min. For positive controls, osteoid
osteoma tissues known to be positive for COX 2 were used. For
negative controls, sections of normal mouse serum were used. The
results of COX 2 expression were evaluated by AH and TH. A
described consensus judgement” was adopted as the proper
immunchistochemical score of the tumour based on the number
of positive cells: 0, negative staining (0-9%); 1+, weak staining
(10-29%); 2+, moderate staining (30-49%); 3+, strong staining
(50%-).

RESULTS
We studied 11 OBs and 30 OSs (tables 1 and 2). In patients
with OB, eight tumours were localised in the vertebral column
and one tumour each was localised in the femur, scapula and
radius. Patients with OB were aged 14-31 years (mean
20 years). Clinical details were available for 8 of 11 patients
and these 8 patients were treated with local surgical resection
or simple curettage of the tumour. Of the eight patients, seven
had no local recurrence or metastatic disease; however, one
developed a local recurring tumour 14 years after the initial
surgical treatment, which showed malignant transformation
pathologically. In patients with OS, 26 tumours were localised
in the extremities (18 in the femur, 5 in the tibia and 1 each in
the ulna, metatarsal bone and metacarpal bone). Four tumours
were localised in other anatomical locations (two in the pelvis
and one each in the mandible and rib). The patients with OS
were aged 8-67 years (mean 29 years). Histologically, 4 were
low-grade OS and 26 were high-grade OS, in which 16 were
osteoblastic, 7 were chondroblastic and 3 were fibroblastic.
Follow-up information was obtained for 26 of 30 OSs; 6
patients died because of their disease.
Immunohistochemically, proliferating osteoblasts of all the
11 OBs unequivocally showed diffuse, intense and cytoplasmic
immunoreactivity for COX 2, and these were classified as
strong staining tumours (3+) (fig 1B,D). Peritumoral inflam-
matory cells were also COX 2-positive, but the extent of
staining was weak to moderate. Expression of COX 2 was
observed in 5 of 26 (19%) high-grade OSs and they were all of
the chondroblastic type. Unlike OB, however, staining for
COX 2 in OS was equivocal and only observed in chondroblastic
cells with a cytoplasmic pattern; the staining in these areas was
generally strong (3+; fig 2B). In one OS of the osteoblastic type,
<9% of the tumour cells showed COX 2 positivity, but they
were all chondroblastic cells. In some cases of OS, osteoclast-
like giant cells and macrophages were also weakly positive. No
COX 2 expression was noted in atypical osteoblastic cells
(fig 2D). Peritumoral inflammatory cells and inflammatory
cells adjacent to necrotic tissue showed weak to moderate
COX 2 staining. Staining in all four low-grade OSs was
negative.

Hosono, Yamaguchi, Makimoto, et al

DISCUSSION

To differentiate an OB from an OS accurately is of clinical
importance because the prognosis and the treatment of the two
tumour forms differ. Osteoblastoma has an excellent prognosis
and the treatment varies from curettage to local excision.
Osteosarcoma, however, is highly malignant with an unfavour-
able clinical course and the treatment needs a multimodality
approach including systemic chemotherapy, radiotherapy and
local wide resection to sometimes mutilating en bloc resection
of the tumour. Generally, the diagnosis of OB or OS is based on
a combination of clinical, radiological and morphological
findings. Although OB shows a predilection for the vertebral
column and OS frequently affects the metaphysis of the long
bone, both forms of tumour can occur in any bone. The age of
occurrence and the radiological features of the two forms of
tumours often overlap; both tumours occur mainly in the
younger age group and cause expansion and destruction of the
cortex as well as periosteal bone formation. As described above,
histopathologically, OB generally shows an active osteoblastic
proliferation with alternating formation of osteoids and woven
bone spicules or trabeculae. Scattered foci of osteoclastic bone
resorption may appear, but no destructive permeation of pre-
existing bone tissues is noted. In some cases of OB, large and
plump osteoblasts with a hyperchromatic nucleus and nucleoli,
and occasionally mitoses, may be observed. Owing to the wide
spectrum of histopathological findings of OB and the morpho-
logical overlapping with OS, some borderline tumours exist,
which make the differential diagnosis between OB and OS
problematic.'” Unlike OB, OS generally has intense cellular
pleomorphism and atypism, extensive areas of necrosis and
atypical mitoses, and, in some cases, tumoural cartilage may
also be present. The presence of destructive permeation is the
most helpful finding in distinguishing OB from OS’
Nevertheless, the differential diagnosis is sometimes impossible
with insufficient material—for example, from a needle
biopsy—and may be impossible even with adequate tissue
samples.

The absence of reproducible evidence of specific findings
minimises the use of immunohistochemistry in the differential
diagnosis of the two tumour forms. The literature contains little
data regarding COX 2 expression in OBs. Studies on COX 2
expression in osteoid osteoma'™ and chondroblastoma'
suggested that COX 2 expression in these tumours is an
important factor for inducing tissue inflammatory reactions.
The immunohistochemical feature of COX 2 in the OBs we
studied was strikingly similar to that in osteoid osteoma.
Whether the relative contribution of COX 2 expression in OB is
a factor in inducing inflammatory reaction such as that in
osteoid osteoma and chondroblastoma or has another role in
tumour development remains to be clarified. Previous authors

Table 1 Clinical profiles and immunohistochemical cyclo-oxygenase 2 expression of 11 osteoblastomas
Case nup!ber Age (years) Sex ~ Site ‘kSizs {em}  Treatment Recurrence 4 Outcome (month} COX 2 expresslon
1 22 M- v 2 MEBR No NED {58} 3+
2 14 M. v .1 Curettage No .- NED {33) 3+
3 19 M v ;2.5 Cureffage - No - NED {32) 3+
4 20 M Y T 3
5 20 F Femur ‘ s 3+
L] 17 M Radius 1.4 MEBR No NED {30} 3+ -
7 14 M v 1.5 Curettage No NED {48) 3+
8 .18 M v MEBR Yes* 3+
9 25 F- ov « , 3+
10 20 F. v 3 MEBR No NED (147) 3+
n 31 ,M Scopula ) . MEBR No - 'NED (5} 3+
COX >2‘,’£C)""do-‘:xygénose 2; CV, cervical verrebm, F, female; LV,"IQ;nbt;'r vertebra; M, male; MEBR, margir;cl en bloc resection; NED, no evidence éfkdis‘eose; 3+, strong
shining. ST » B , . ) . e
* *Malignant ransformation. < - - BN v

www.jdinpath.com
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Table 2 Clinical profiles and immunohistochemical cyclo-oxygenase 2 expression of 30 osteosarcomas

COX 2

Case number Age {years) Sex Tumour site Size {em}  Subtype Grade Treatment Outcome (month)  expression
1 &3 M Femur 5.0 FB High opP NED {30) 0
2 63 F Metatorsal bone OB High 0
3 32 F Femur 6.0 [0:] High OP/CT DOD {10) 0
4 15 M Metacarpal bone 2.5 OB High OP/CT NED {41) 0
5 23 F Femur OB High 0
6 28 M Mandible CB High OP/CT AWD (32} 0
7 37 M Pubis 4.5 OB High OP/CT NED (16) 0
8 35 M Femur 9.0 OB High OP/CT NED (59) 0
9 18 M Femur 7.0 (0] High OoP/CT NED (53} 0
10 61 F Femur 1.0 F8 High opP NED {48) 0
11 42 F Rib 50 OB High OP/RT bOD {17} 0
12 &7 F Femur 8.0 OB High OP/RT NED (13) 0
13 66 F Femur 120 OB High orP AWD {2) 0
14 12 F Femur 13.0 FB High OP/CT DOD {13} 0
15 13 F Tibio 8.0 OB High OP/CT/RT DOD (51) 0
16 18 M Femur 50 o8 High (e} DOD (3) 0
17 21 M Femur 14.0 OB High OP/CT NED {24) 0
18 13 M Femur 8.5 OB High OP/CT NED {76) o
19 9 F Femur OB High OP/CT NED (17) 0
20 18 M Femur 10.0 CB High OP/CT NED {48) 3+
21 10 F Femur 13.0 CB High OP/CT NED {47) 3+
22 . 22 M Femur 10.0 CB High OP/CT AWD (51) 3+
23 18 M Pubis 150 CB High OP/CT/RT DOD (16) 3+
24 16 M Tibia 11.0 CB High or/CT NED (16) 0
25 9 M Femur 7.5 CB High OP/CT NED {75) 3+
26 8 F Tibia - 6.0 oB High OP/CT NED {16} 0
27 .. 29 F Tibia tresl S LGC " low G 0
28 . 23 F Femur LGC Low 0] NED {87} 0
29 66 M Ulna LGC Low 0
30 9 M Tibia 9.0 IC Low OP/CT NED (96} 0

AWD; dlive with disease; CB, chondroblasfic; COX 2, cyclo-oxygenase 2; CT, chemotherapy; DOD, dead of disease; F, female; FB, fibroblastic; IC, intracorfical; LGC,
low-grade central; M, male; NED, no evidence of disease; OB, osteoblastic; OP, operation; RT, radictherapy; 0, negative stoining; 3+, strong staining.
*<9% of the tumour cells show COX 2 positivity, but they are all chondroblastic cells. _

have reported that a large percentage of OS showed increased
COX 2 expression,'” '* but the staining patterns and histological
types were not specified. By contrast, the expression of COX 2
in our series was only observed in a limited number of OSs, all
of which were of the chondroblastic type. The discrepancy
between these results may be due to several reasons, such as
different sources of antibodies used, differences in immuno-
histochemical techniques or different consensus judgement
criteria adopted. Moreover, most COX 2-positive OSs are
stained heterogeneously even in the same tissue section, and
a chondroblastic component in some conventional OSs are also
COX 2 positive. These facts may also lead to a different result if
one evaluates the COX 2 staining in one tissue section or on
whole tumour sections. COX 2 expression was also detected in
a limited number of OS cell lines by using cytogenetic
methods, " but the histological type was not described in detail.
It is noteworthy that staining for COX 2 was only observed in
chondroblastic cells of these OSs showing COX 2 immunor-
eactivity. Staining for COX 2 in chondroblastic cells was also
shown in chondroblastoma'® and chondrosarcoma.” *
Although we do not know exactly the incidence of OB that
may be impossible to distinguish from OS by classic diagnostic
methods, rare borderline tumours between OB and OS do
exist."? 7> In this situation, the application of COX 2 immu-
nohistochemistry would be valuable in making a definite
assignment.

COX 2 expression in many tumours, in particular those of the
gastrointestinal tract, has been strongly implicated in carcino-
genesis.”* Pharmacodynamic studies showed that selective
inhibitors of COX 2 have the effects of antiangiogenesis and
proapoptosis, and therefore suppress tumour growth.?® COX 2-
based treatment is of growing interest and has emerged for
clinical use.”” Osteosarcoma is a highly aggressive bone tumour

and has a high mortality even when systemic chemotherapy is
given. A study of COX 2 inhibitors in OS cell lines showed a
possible therapeutic role in counteracting the tumorigenicity of
this tumour.” Since COX 2 inhibitors inhibit tumour growth
through both COX 2-dependent and independent pathways,'® *
further in vitro and in vivo studies are warranted to reveal the
roles of COX 2 inhibitors in these tumours without regarding
whether they have COX 2 expression. Our immunohistochem-
ical findings, however, suggest that COX 2 would be beneficial
in distinguishing between OB and OS in a clinical setting.

In summary, we studied the expression profile of COX 2 in
OB and OS and found that there was strong and diffused
expression of COX 2 in OB, but it was only observed in the
chondroblastic cells of OS. Our findings suggested that in
addition to histopathological evaluation, COX 2 is a valuable
immunohistochemical marker in the differential diagnosis
between OB and OS.

ACKNOWLEDGEMENTS

This work was supported by Grants-in-Aid for the Scientific Research
(Clinical Research for Evidence Based Medicine {H17-Shoni-001)) and
for the Cancer Research (16-6) from the Ministry of Health, Labour and
Welfare, Japan.

Authors’ dffiliations

Ako Hosono, Atsushi Mokimoto, Atsuko Watanabe, Division of Paediatric
Oncology, National Cancer Center Hospital, Tokyo, Japan

Umio Yamaguchi, Makoto Endo, Division of Orthopaedic Oncology,
National Cancer Center Hospital, Tokyo, Jopan

Tadakazv Shimoda, Clinical Laboratory, National Cancer Centre Hospital,
Tokyo, Japan

Mitsunori Kaya, Department of Orthopaedic Surgery, Sapporo Medical
University School of Medicine, Sapporo, Jopan

www jclinpath.com



414

Take-home messages

© @ All the osteoblastomas (OB) showed unequivocally strong
immunoreactivity for cyclo-oxygenase (COX} 2. E
\ Expression of COX 2 was observed in 5 of 26 (19%) |
| high-grade osteosarcomas (OS), all chondroblastic. In
. one osteoblastic-type OS, COX 2 was only expressed in
i the chondroblastic component. .

o The application of COX 2.immunohistochemistry would.
P ﬁaful in‘making a definite assignment in case it’is

be he f
© difficult to make an accurate diagnosis between OB and
. Os. T . B
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Six Patients of Adolescent ALL Treated with Pediatric Chemotherapy after Initial Therapy
for Adulthood ALL in Department of Hematology

Naoko Tsun,” Atsushi MAKIMOTO,” Atsuko WATANABE,”" Ako HOSONO,"
Akira MormMOTO ™ and Takao YOSHIHARA™

" Department of Pediatrics, National Cancer Center Hospital
* Department of Pediatrics, Kyoto Prefectural University of Medicine
" Department of Pediatrics, Matsushita Memorial Hospital

Abstract Recently, several studies suggest that pediatric intensive treatment can produce an excellent outcome in
adolescent ALL. We evaluated safety and feasibility of pediatric chemotherapy on adolescents with ALL (B-precursor
ALL 3, T-ALL 3) between sixteen and nineteen years old who entered our hospital after initial chemotherapy admin-
istered by adult hemato-oncologists in their hospital. Grade 3 and 4 adverse events were as follows: neutropenia, ane-
mia, thrombocytopenia, and infection (including two fungal pneumoniae). Osteonecrosis occurred in two patients
during maintenance therapy. Two patients in whom therapy was delayed due to fungal pneumoniae relapsed in central
nervous system, but they achieved 2nd complete remission. Now all six patients are alive and disease free with a me-
dian follow-up time of three and half years. Pediatric chemotherapy regimen can be applied to adolescents without in-
creased risk of serious adverse events except for high incidence of infection and osteonecrosis secondary to steroids.
Pediatric chemotherapy regimen appears promising for adolescent ALL to produce better outocome without stem cell
transplantation.
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Six patients with Adolescent ALL 233

Table 1 Patient characteristics

. Intial WBC Cytogenetic  Prognostic .

Patient Age Sex (uh) Immunophenotype abnormalities factors Intial therapy
No. 1 17 Male 1,320 CD10+19+HLA—DR+ None None JALSG ALL 97
No. 2 16 Male 1,300 CD10+19+HLA—DR+ Hypodiploid None JALSG ALL 93
No. 3 16 Female 15,200 CDI10+19+HLA—DR+ None None JALSG ALL 97
No.4 18 Male 51,400  CD3+CD79a—MPO—TdT+ None Mez:z;mal JALSG ALL 97

CD3+CD4+CD5+CD7+
No. 5 18 Male 93,090 CD8+CD56+ None None JALSG ALL 97

CD3xCD5*=CD10— L Induction
No. 6 17 Female 12,600 TdT+CD15—CD45+ Hypodiploid failure JALSG ALL 97

B- precursor ALL Delayed Delayed
: Intensification Intensification
Maintenance

VCR+IV-MTX(escalation) +
L-Asplon the next day)
Evéry 10 days, total § times

In 204 IMTT-MTX on day0,20,40

TALL

- Induction

Consolidation Interim’

HD-MTX( 5g/m2,4times)
2 83 838

IT I It IT
6MP

Maintenance

Interim
Maintenance

Delayed
Intensification

Maintenance

Fig. 1 CCG-1882, augmented BFM

ALL T3, ZRELTFRICKZBENHONS.
B, HRAKSEO/NE ALL OREREICB T Z2EE
BARIZH 95~99%, SEHFEA v FEFRIIH 80%IT
ELTV3EY, Ll, BRAALL OREHRETOER
BARIIH 80~85%, SFEFERIIHLTH 30~40%TH
37, TV ENEULAEHELT, RAALLT
i, PIZEAMBRESE W, XFo4 Figxtd 3Rk
HEWS THEMY ALL 52V, PhEABHAINE
WHEORFHRFERKEEBLTVWELEIONTWVS,
—%, PNREBRAORBICHIS, 16H 5 21 D
BEHALL ot L TR, 8%, whNRROKEE
15 & TRIFNIBFERELEE O N LV H &GN K

K OBENTVAE™, ,

£ C, MEAMTHEELRGsh, SNSmamd
B CUBRE~NEN SN AEFPALL oL, /NMNERO
{EEEELHGEL, TOEEER, HESE, BREc-o
WTREA1T- 12,

1 & o
pSEALH f&&%@ﬂniﬁmﬂf‘mmﬁﬁésﬁtﬁé hiig,
20014E2 B2 5 2003 FE 7 AOMcEIU¥A LY 5 —th
SEk/NREcERE L 72 16 b D 19 B D B-precursor

ALL 3 #] (No. 1~3) & T-ALL 3 & (No. 4~6) TH 3
(Table 1).



234 BAR/NEMEFLME $21% $£5/65 Q007F 12 8)

Table 2 Clinical course and outcome

. Sequential ) Stem cell - . .

Patient therapy Relapse transplantation Outcome Follow-up time Adyerse events |
CCG-1882 Alive with 2 years and

No. 1 first DI None None disease free 9 months None
CCG-1882 Alive with 5 years and -Cytomegalovirus

No. 2 second DI CNS None disease free 3 months retinitis
CCG-1882 Alive with 3 years and Bilateral

No. 3 first DI None None disease free 5 months osteonecrosis
CCG-1882 Alive with 3 years and

No.4  onsolidation ~ Nome None disease free 9 months None
CCG-1882 Alive with 3 years and Bilateral

No. 5 HD-MTX CNS allo-PBSCT disease free 10 months osteonecrosis

No. 6 CCG—1882 None None _ {the with 3 years and Cytome.ga.ll.owrus
maintenance disease free 2 months retinitis

DI: delayed intensification, CNS: central nervous system, HD-MTX: high dose methotrexate.

Induction

Consolidation

Maintenance

Tnduction (under 60 years old)

CPM 1,200mg/m¥, d1

DNR 45mg/m?, d1,2.3

VCR 1.3mg/m3, {max 2mg) d1,8,15,22
PSL 60mg/mt, d1-14, tapered in a week

1-ASP 3,000U/m?, 9,11,13,16,18,20

Intrathecs! injection (IT)

(before C1,2,5,6)

MTX 16mg + DEXA 4mgfoody

(before C3,4.7,8)

MTX 156mg + DEX 4mg + Ara-C 40mg/body

Maintenance {for 2 vears)

VCR 1.8mg/m2,(imax 2mg) d1 of every 4w
PSL 60mg/m?, d1-6 of every 4w

MTX 20mg/m?, d1,8,15,22

6-MP 60mg/m? every day

Consolidation

COURSE1 (CD

CPM 1,000mg/m?, d1
ADM 60mg/m?, cont.d1
VCR* L3mg/m® d1
PSL 60mg/m?, d1-3

COURSE2 (C2)

MTX 500mg/m?, cont.di
ADM 45mgim?, d2
VCR* 1.3mg/m?, 42
PSL 60mg/m®, d2-4

COURSES (C3)

CPM 1,000mg/m?, d1
ADM 60mg/m®, cont.d1
VCR* 1.3mg/m?, d1
PSL 60mg/m?, d1-3

COURSE4 (C4)

ETP 100mg/m?, d1-4 .
Ara-C 200mg/m?, cont.d1-4
6MP 60mg/m?, d1-4

PSL 60mg/m?, d1-4

(*VCR max 2mg/body)

COURSES5 (Cb)

CPM 1,000mg/m?, d1
ADM 60mg/m?, cont.d1
VCR* 1.3mgfm?* d1
DEX 10mg/m®, d1-3

COURSES (Cé6)

MTX 500mg/m?, cont.d1
ADM 45mg/m?, d2
VCR* 1.3mg/m?, d2
DEX 10mg/m?, d2-4

COURSE7 (C7)

CPM 1.000mg/m?, d1
ADM 60mg/m* cont.dl
VCR* 1.3mg/m?, d1
DEX 10mg/m?, d1-3

COURSES (CR)

MIT 8mg/m?, d2,3

Ara-C 200mg/m?, cont.d1-4
6MP 60mg/m®, d1-4

DEX 10mg/m®, d1-4

Fig. 2 JALSG ALLY7

UBE TG A% Fig 1 IZ7R9. B-precursor ALL &
WTM{EBFM B, T4 b5, vincristine (VCR),
prednisone (PSL), L-asparaginase (L-asp), daunorubicin
(DNR) D 4 B & Fi i 4 BEIOEAFEARE (induction),
cyclophosphamide (CPA) & cytarabine (Ara-C) %
tz 4 B OHE D #EH (consolidation) 5| XX, o4
7178 Cappizzi 1 % B W /- PR M F & (nterim
Maintenance: IM) &, VCR, dexamethasone (DEX), L-asp,
adriamycin (ADR), CPA, Ara-C ¥ Fl\ MLk
(Delayed Intensification: DI) % 2 [Bl# 03& L, MR

(maintenance) A%, HEFFEEIX, VCR, PSL, 6MP,
methotrexate (MTX) AW, 34 BZ2 1491427 0EL,
PRI EERRE Y 5 2 ER 8 v 1 7 T 127,
T-ALL DIEEEE & Chic#d 205, IM ITKE MTX
Bk Gym’, 2BMRT4E) MV, DI % 1 BIET
Lt MEEEICASZoba— L THRELE.

L # -]

SO L7 6 GIOBEKRER % Table 2 12779, B-
precursor ALL 3 (D55, [EFI1 & 2143, BIETRA
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Table 3 Adverse events during pediatric chemothéerapy

NCI-CTC version 3.0 Grade 1 Grade 2 Grade 3 Grade 4
- Neutropenia 0 0 0 6
Anemia 1 0 1 4
Thrombocytopenia 1 0 1 4
Infection 0 1 3 0
Coagulopathy 0 2 0 0
Hyperbilirubinemia 1 3 0 0
Hypercreatinemia 1 2 0 0
Cardiac dysfunction 0 0 0 0
Respiratory distress 0 0 0 0
Diarrhea 0 2 0 0

Bk EE (JALSG ALL 7o k I3 — ), Fig. 2 BH)
DEMBABETERICA >, HEDEEI I-2
REATHRICEBE~NERR L. 24 bR ERTH D,
YTz 1 EE® DI » 5 /N Dt BFM B iE#E
(CCG-1882) %BARE L 7™, EF 1 IIEBEL CIHEEX
TL, REFT2F9NABREERTH S, EF21F
PZEROFHEARBETF L LT, hypodiploid 23®», F
DI EEMMRCRBEL, 2EHo®R{LEEEF
e 2%2189, MOBRBELE 2BML LEEL, #
REERTIZARCPEMEERE &/ L. XEH
Pediatric Oncology Group D X MZHMER L v 2 v %
BWT, BEMEAZTY, R TH22EM, $28
BAMRELTVEM, Y14 b2 av A VAMEBL T
WBEAORYD, FyvooeroiE5 45T - 1.

FEF 3 3R ABRMLEEE JALSG ALL 7o b 23—,
Fig. 2 2) TERIKA -7k, HEDEE6 7 — X1
fTRICHBE~ERPE U /. BB idEMCcH D, Uk Ti
2[EIE o DI » o/NR O BEM Blis 54 BItS L 7. JIE
HITERBEEED T, HEREEdIcKBEEEEER S
XfLt., HEBEESEIYA 7 VEBETHETREAFAL
bOOFERI—BHT, ERLEERREDT, &8
BEL I >0, 544 2 VB oA KBEREERSTER
Shiz, CIFETORFuA FORBSREIR, NEBL
TAVEBABLS A vORBEIEHTH -7 (PSL
3,580 mg/m®, DEX 200 mg/m?). Z D%, X704 FO&
w5 EdEL, #HBREEEERLL., ERELHV YA
EYF—va YiIRX D TRESXCHTEERHERL,
BE3IEs » A, BREFEDTH 3.

RiICT-ALL 2 381 & b, RIECHRABR LFERZE
(JALSG ALL 7 © + 2 — ), Fig 2 8R) TERHEAR
HBEZG, F-ERRCYE~RRE L ER 1, 7
ZETRABRTFE LT, ¥M2EEMIRE 51,400/l
ik ERE, WHEEEEED . Yk TRIE» &L

» o/NRBIEHR (CCG-1882) ~BBITL, BIELCIHE
EHRITLA, DREEEECxt LTk, HEEEREGE
& biT, BEE 20Gy, FiH 12 Gy OBSBRRE 1TV,
REFCIFINARREGFRTH S, FEF21, 12
RTRARKFE LT, FI2EEMERE 93,090/l %52
», FLAETO®R{LEEDICEEEMLICRBEL, &
Bednlile & IEEMER R 2B 1. (LR IRVERD
FlZER LG\ Cappizzi I' THEL, TOMIhiER
A THRORELR - BB LS P 1, TVvET
DY YBOERICLY, BV F=vMEEELLE
12, REMTX HEIZ 0% ICHEL T, 3EOADHE
fTEiE 23, MROEEDLOETEIRKEEL
e ETIREMK I BREREL 2. 20%, #EEET
R ERE L b, HLA —BOR & » KHEMBME
fafstEA T, REFTIZE 10y BEREEDTH 5.
i, BHERK, B4 GVHD (FRH Stage 1, Grade 1) H
& ME¥E GVHD (extensive type : (RIS EERZE, O
WMERE) 23, 8RR DcmAKEE RS
FAEELL, GRECTIANE)F -3 VET>TH
3,

fEG) 3 43, PICIEREANEET, BIRTRIV V£ vic
L ZBERBALZY, ERALEL. FLU8EBETER
BREF & LT, hypodiploid 28 7. Y4Bz CI3HERE
EOAMTLTWAY, Fhikgboidsr, BEIERSP
ik ciaBErEh, FEREOY I P AT oI NR
REZCRBB LD, #FFEEETIELTVW S, RE
FFREEAE, XEEGIcH 548, HLA —B V> -1
{, EHEADEELEShLLVLY, BE—Effito
BHETHTEBBEEEZT-TVWS. BEZT3IE2H
ABREFERTH 5. : ‘

wic, INREUELEEEICB I 3EEERICOVTHRN
% (Table 3). Grade 3 DHEBRITBHIE & REIE
T, Grade 4 DHFEFRIERIMHFOATH-72. LH
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Table 4 Pediatric (CCG-1882) and adult (CALGB-8811) regimen
Induction therapy Consolidation-Maintenance therapy
CCG-1882 CALGB-8811 CCG-1882 CALGB-8811
PSL (mg/m’) 1,680 1,260 DEX (mg/m’) 400 140
VCR (mg/m’) 6 8 VCR (mg/m’) 36 14
L-ASP (TU/m?) 54,000 36,000 L-ASP (IU/m’%) 366,000 48,000
DNR (mg/m®) 100 135 DNR (mg/m’) 150 90
CPM (mg/m’) — 1,200 CPM (mg/m’) 3,000 3,000
IT-MTX Dayl4, 28 —_— Ara-C(mg/m’) 2,400 1,200
IT-AraC Day0 — IT-MTX 14 times 7 times
Treatment outcome
CCG-1882 CALGB-8811
Induction rate 96% 93%
6 year EFS 64% 38%
U Grade 3 OREEE 3 Bl 5> b 2 FlIEEHMRTH b, 3

CDI-DIIREBE N AIEICEEL, 26]& bRICHSR
EEXLLTVEY, BB EDa v o —BEETH
LEEZ oM, FOMODEELREERERIIEH L, -
1.

Iv. % =

SEI0MERI, 2FIBRARD JALSG 7o b3 -
KX AERBARE T2, SMBHEBHEBN TY45
~fBMrENht. JALSG 7o b 2 —ud 1st CR TOBKE
BISiE, Phl ALL & t(4;11) ALL DA T, ZOfizRHE
BROBETHMTE &1 ->TWVBY, FEORKK,
SO|MEIC I LHi, BEIPALL L TIR/NR
B EN b EEEBYNICITY C&ick - T, EEE
MBI ILE T 2 FROFTE3LEL 005,

INED BEM B L U 2 v (CCG-1882 %) 13, BRA
(CALGB-8811 %) IcHB& L THBARBSENS KX
135 (Table 4). F -ERBABRELUROEEEKD
BAERELRLE ->TVBE™, SEIDEHDHETS
TV JALSG D L ¥ * v i3, CALGB-8811" % H &
KLTESHTHBYD, X5 oA FOBREERA1~28
&R, HEY - saibiek &4 | BREOEOZ DR
LEITO 0T, 4:1BHD Ara-C IT & 2 HIE 13—y
TRV, T, BEHOERBICRABR O/LFE
Brfke L gs, BEREARRIIBERILTS, Fkic
REUEMELZETFHIENS, LrLl, EERHICT
L T/NREIOLEREET S BE, EOESRMmE, Ri
iE, BAEDXT oA FEICk ZBMER, EEE,
REEEIRE L L OBRBEEBRIBEL 2EREMSH
B53LEICHBTIMNEND D, YUBETIE, X704 FH|
LIERF oA FRIAKERLZ AT 21581, WMkt
REDFHOLDIZ, BROWIIHEDREEIT> TV

SERE LIz 6 flTid, NREMEERERIC L 5 Grade
3ULOFEBRIBRIIH L BPET, AL IcERYD
BEHREU D » 1o, BEEBGYEO o HiaEHIEHE
EL72FlicBWT, DRMERRNBED SN, i
KB DRSS EP > 2 TRY A P A H oo 4 VR
BREDRD N, BRIE2H & bEIEE L FERS
HELL TV aH, BREED Y b o - VOEEHEMSRE
Ihtc, YBRETIEALL OIBERIE STAFIE 7 va s
V= VDFHNIRETT > TWB D, BEALL 2/MNE
BOLFERETIHET 258103, EERPEEPY 1 b
AHOT A VAGEERDY 2 7 RSB, DERE -
BHREICED 2 EPEETHIEEI N F 1,
HERREE 2T » T 6 fild 2 Flic KB EERERE 220
fo. KED»LOHETSH, CCG-1882 D 10 LI ED
ALL i B 2 BHEEOAHBE X 142%L5<, 105
K DFERHE 09%) D ISEOHEETHEY. FA
YD BFM 7 Wv—7%, ALL-BFM95 @ 10 @l LD ALL
KB ZBEROGMHHEEIL8I%EEL, ISKULET
2 16.7%ICDIF D, 10 RRBOERE (0.2%) I HEK
LTBRRICEVEELE >THWE™,

HZA®D JACLS ALL 97 B8&#f 664 Hld 5 &, FEESE
REHLIEL16HPIBTRTI0ELLETH b, LPILHR
BEM»SREBEERTE N VAORICRIE L ERES
hTwa®, BHEPEGICH L TMNRRIOLEREEER
TREAIE, A7o4 FORBEERIT 2 4ESD
REEZ LN

BEP ALL B3 a2/ NERmBEoRE IR, AFEHE
BEOLSBENTVEY, VThEFENLTLOTH
D, SERIEEEEAWEILT 03, MEAREDR
Mg Lay, BUREKAREHEL, #EL T
{HENEBEEZ LN
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B, FHE) K THEELL.
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