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Fig. 3 A, Thick fibrous wall of the cystic lesion (H&E, x 20). Neuroblastic cells are densely packed in the wall circumferentially. B,
Neuronal character of tumor cells confirmed by immunohistochemistry (a: CDS6/NCAM x 100, left lower x 400; b: synaptophysin x 100, left
lower % 400; c: chromogranin A x 100, left lower x 400; d: NSE x 100, left lower x 400). Tumor cells are positive for all these neuronal
markers CD56/NCAM, synaptophysin, chromogranin A, and NSE (a, b, ¢, and d), whereas they are common leukocyte marker CD45-negative
and epithelial marker pankeratin-negative. In addition, they are CD99/MIC2-negative,

chromogranin A, and NSE but negative for CD45 and index was low. The final pathologic finding was CN with
pankeratin (Fig. 3B). Cells were also CD99/MIC2-negative. favorable histologic diagnosis. Afier the diagnosis had been
MYCN amplification was absent, and mitosis-karyorrhexis determined, additional meta-iodobenzylguanidine scan and
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urinary VMA, HVA were performed and found to be normal.
Given this pathologic finding and negative metastatic
workup, this tumor was determined to be treatable by
surgery alone.

The patient received no further therapy and remains well
as of 14 months after surgery. We have been following her
with tumor markers, ultrasonographic and CT scan without
any evidence of metastasis or tumor recurrence.

2. Discussion

Cystic neuroblastoma outside of the adrenal gland is an
extremely unusual variant of neuroblastoma with a grossly
visible cyst and almost always a distinctive microcyst [1.2.3].
Classically, pathologic finding of CN shows a grossly
recognizable cyst lined by a thick fibrous wall with scattered
clusters of neuroblastic cells, consistent with our case [1,2,3].
The tumor contained delicate neurofibrillary matrices;
however, there was no microcyst. The tumor cells were
immunohistochemically positive for neuronal markers such
as CDS6/NCAM, synaptophysin, chromogranin A, and NSE
but were negative for CD45 and CD99/MIC2, both of which
are characteristic of primitive neuroectodermal tumor. The
pathologic diagnosis was poorly differentiated neuroblas-
toma, favorable histologic diagnosis.

Clinically, compared to solid neuroblastoma, CN is
characterized by lower age of diagnosis, favorable stage,
and favorable biology. Most cases of CN can be diagnosed
prenatally [2,4]. Most CNs are located in the adrenal gland,
and only 3 cases of extraadrenal CN have previously been
described in the English literature, including two in the
thorax and one in the presacral region [2,5].

The previously reported 2-month-old boy with a presacral
CN had a very similar clinical course to the present case,
including patient age, presenting symptoms, physical find-
ings, laboratory findings, radiologic images, and clinical
outcome [5]. Prenatal diagnosis was not made in either case.

Both tumors contained a large amount of hemorrhagic fluid
in the cyst.

Preoperative diagnosis of extraadrenal CN is quite
difficult. Relatively common presacral cystic tumors in
infants arc teratoma, cystic lymphangioma, meningomye-
locele, and chordoma. In the present case, CT and MRI
identified a large, presacral, cystic tumor with septation
[6]. The cystic wall of the tumor was very thin without
any obvious solid component such as fat density or
calcification. Although imaging studies were inconclusive,
the most probable diagnosis given these findings is cystic
teratoma or cystic lymphangioma. The presence of
hemorrhage inside might have been more compatible
with CN than with cystic teratoma. In addition to the rarity
of presacral CN, lack of a massive solid component in the
tumor made radiologic diagnosis more difficult. Urinary
levels of VMA and HVA should have been examined,
although most CNs reportedly show no clevation of
those markers.

The authors emphasize that neuroblastoma should be
considered as a possible diagnosis for infantile presacral
tumor, even if the lesion is cystic.
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The International Neuroblastoma Risk Group (INRG)
Staging System: An INRG Task Force Report
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Michio Kaneko, Wendy B. London, Katherine K. Matthay, Jed G. Nuchtern, Dietrich von Schweinitz,
Thorsten Simon, Susan L. Cohn, and Andrew D.J. Pearson

A B, SOTIRORTEE T

The International Neuroblastoma Risk Group (INRG) classification system was developed to
establish a consensus approach for pretrsatment risk stratification. Because the International
Neuroblastoma Staging System (INSS) is a postsurgical staging system. a new clinical staging
systemn was required for the INRG pretreatment nsk classification system.

Methods

To stage patients before any treatment, the INRG Task Force, consisting of neuroblastoma experts
from Australia/New Zealand, China, Europe, Japan, and North America, developed a new INRG
staging system (INRGSS) based on clinical criteria and image-defined risk factors (IDRFs). To
investigate the impact of IDRFs on outcome, survival analyses were performed on 661 European
patients with INSS stages 1, 2, or 3 disease for whom IDRFs were known.

Results

In the INGRSS, locoregional tumors are staged L1 or L2 based on the absence or presence of one
or more of 20 IDRFs, respecuvely. Metastatuc tumors are defined as stage M, except for stage
MS, in which metastases are confined to the skin, liver, and/or bone marrow in children younger
than 18 months of age. Within the 661-patient cohort, IDRFs were present (ie, stage L2) in 21%
of patients with stage 1, 45% of patients with stage 2, and 94% of patients with stage 3 disease.
Patients with INRGSS stage L2 disease had significantly lower 5-year event-free survival than

those with INRGSS stage L1 disease (78% = 4% v90% = 3%; P = .0010).

Conclusion

Use of the new staging (INRGSS) and nsk classification (INRG) of neurcblastoma will greatly
facilitate the comparison of risk-based clinical trials conducted in different regions of the world.

J Clin Oncol 27:298-303. @ 2008 by American Society of Clinical Oncology

The llna-nmoml Neurobhsmm Rnk Gmup
(INRG) classification system was developed to fa-
cilitate the comparison of risk-based clinical trials
conducted in different regions of the world by
defining homogenous pretreatment patient co-
horts. As described in the companion article by
Cohn and Pearson et al,' the INRG classification
system was based on survival tree regression
analyses of data collected on 8,800 patients.
Because the International Neuroblastoma Staging
System (INSS) stage of locoregional tumors is
based on the degree of surgical resection, this
staging system is not suitable for the INRG pre-
treatment risk classification system. Therefore,
the INRG Task Force' (see Appendix, online only,
for participants) developed a new staging system

28 © 2008 by American Society of Clinical Onoology
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based on tumor imaging rather than extent of
surgical resection.

The INSS was developed in 1986 after a meet-
ing that was held to establish international con-
sensus for a common staging system and response
to therapy.™ Although many countries around
the world adopted the INSS, difficulties have been
encountered. For example, according to the INSS,
the same tumor can be either stage 1 or 3 depend-
ing on the extent of surgical excision, making
direct comparison of clinical trials based on INSS
stages difficult.* Furthermore, patients with local-
ized disease who are observed because tumor re-
gression is anticipated cannot be properly staged
using INSS criteria.* An additional limitation of
the INSS is that assessment of lymph node in-
volvement is necessary for proper staging. How-
ever, lymph node sampling is subject to the

.mgsndprovidedbyTSUKUBAULlBonMarms 2009 from 130.158.152.134.
inical Oncology. All rights reserved.
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thoroughness of the individual surgeon, and the assessment of extra-
regional lymph node involvement is difficult to apply uniformly.*
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Image-Defined Risk Factors

Since 1994, the International Society of Pediatric Oncology Europe Neu-

mbhsmnnGrmp(SlDPEN)hmdmﬁﬁdlmomgmdmmuummlﬂ:

2 or of “surgical risk factors,”
hrutmdep:ndmtoleSSm Swgscdmkhmnmfmmddnmdm
imaging that make safe, total tumor excision impracticable at the time of
diagnosis.®’ The SIOPEN principle for stratifying patients with locoregional
tumors by imaging features was adopted by the INRG Task Force at a confer-
ence in Whistler, Canada, in 2005, and used in the design of the INRG Staging
System (INRGSS). However, to avoid confusion with the INSS, the terms
resectable and unresectable are not used in the INRG system.

The premise is that a staging system based on preoperative, diagnostic
images will be mare robust and reproducible than one based on operative
findings and approach. Furthermore, because digital radiographs can be re-
viewed centrally, the images can be evaluated uniformly. As the surgical risk
factors are based on radiographic images, it was decided 10 use the term

Table 1. Image-Defined Risk Factors in Neuroblastic Tumars

Ipsilateral tumaor extansion within two body compartments
Neack-chest, chast-abdoman, abdoman-paivis
Neck
Tumor encasing carotid and/or vertebral artery andfor internal jugular vein
Tumor extending to base of skull
Tumot comprassing the trachea
Carvico-thoracic junction
Tumor encasing brachial plexus roots
Tumor encasing subclavian vessels andfor vertabral and/or carotid artery
Tumer comprassing the trachea
Thorax
Tumer encasing the aona and/or major branches
Tumor compressing the traches and/or pnncipal bronchi
Lower | tumnor, g the costo-vertebral junction
between T3 and T12
Thoraco-sbdominal
Tumor encasing the aona and/or vena cava
5
Tumer infiltrating the porta hepatis andfor the hepatoduodenal hgament
Tumor encasing branches of the superior mesenteric artery at the
mesentenc oot
Tumor encasing the ongin of the coaliac axis, and/or of the supenor
mesentarc arery
Tumor invading one or both renal pedicies
Tumor encasing the aorna and/or vena cava
Tumor encasing the iac vessals
Pelvic tumor ¢rossing the sciatic notch
Intraspinal tumar extension whataver the location provided that
WeﬂmmmdmmimﬂmMnmplmhMarw
or the pe geal spaces are not visible andfor the
:pnu1 wmml nat\mrmal
' n of ad} uctures
Pgnmnﬁum_ dmph’agm, Kidnay, livar, duodenc-pancreatic block, and
mesantary
Conditions 1o ba recorded, but not considered IDRFs
Muitifocal primary tumors
Plaural effusion, with or without malignant calls
Ascites, with or without malignant cells

Abbreviation: |105Fs, image-defined risk factors.

“image-defined risk factors™ (IDRFs), and consensus was reached for the

Risk Group Staging System

IDRFs listed in Table 1. Th:[DRFsmdtlumRGSSmdmmodfnrnnudt
time of diagnosis, but they may also be used at
Mmmmmmummmm.w
recommended that the IDRF status of the primary tumor be recorded in all
patients (including patients with metastatic disease), so that the impact of
IDRFs on surgical resection, surgical complications, and outcome can be
prospectively evaluated in all patients.

Staging Investigations

Diagnosis. In the INRG classification system, the diagnosis of
neurablastoma will be made using INSS criteria.” A tissue diagnosis of
neuroblastoma can be made by conventional histology (with or without
immunohistology and increased urine or serum catecholamine or metabo-
lites). A diagnosis can also be made if unequivocal tumar cells are seen in bone
marrow samples and increased urine or serum catecholamines or metabolites
are present.

Involvenent of bone marrow. Bone lvement should be
assessed by two aspirates and two biopsies from bilateral sites according to the
recommendations of the INSS.” Biopsy is not required for infants younger
than 6 months of age. Bone marrow disease is determined by morphology
on smears and biopsies, Biopsies should be complemented by immunohis-
tochemical techniques. Immunocytologic and/or molecular techniques are
also recommended to evaluate the of tumor cells in the bone marrow
at the time of diagnosis, although the results of these assays are not used for
staging (Beiske et al, manuscript in preparation on behalfl of the INRG
Task Force).

Required imaging studies. Computed tomography (CT) and/or mag-
netic resonance imaging (MRI) with three-dimensional measurements and of
sufficient quality to address IDRFs is mandatory for imaging the primary
tumor. The presence or absence of each individual IDRF should be evaluated
and recorded (Table 1). When possible, metastatic sites should also be mea-
sured by CT and/or MRI, as this information may be needed to evaluate

treatment
(MIBG) scintigraphy is manda-

response.
lodine-123 metaiodobenzylguanidine

mmdlmmnmmdndihamumdysperfomndhchmnmm
and according to the Standard Operating Procedure previously described ®
One unequivocal MIBG-positive lesion at a distant site is sufficient to define
metastatic disease. A single equivocal lesion on MIBG requires confirmation
by another imaging modality (plain radiographs, and if negative, MRI) and/

or biopsy.
Technetium-99 bone scintigraphy is required only exceptionally, but in
confirmed

all age groups, if MIBG positivity of the primary tumor cannot be
(ie, the primary tumor is removed or is not MIBG-avid). An isolated bone

uptake should be confirmed by another imaging modality and/or biopsy.
Staging Definitions

The short-version definitions of the four INRGSS stages are listed
in Table 2.

Tabie 2. | nal Neurobl Risk Group Staging System
Stage Deascription

L1 Localized tumor not mvohang wital
the list of image-defined risk factors and wﬂ'mad 0]
one body compartmeant

Locoregional tumor with presence of one o more image-
defined nsk factors

M Distant metastatic disease (except stage MS)

MS Meatastatic disaasa in children younger than 18 months
with metastases confinad to skin, liver, and/or bone
marfow

NOTE. See text for detailed critenia. Patents with multfocal pnmafv
wmors should be staged according to the g axtant of d
defined in the table.
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Stage L1 rumors are localized tumors that do not involve vital structures
as defined by the list of IDRFs (Table 1). The tumor must be confined within
one body compartment, neck, chest, abdomen, or pelvis. The isolated finding
of intraspinal tumor extension that does not fulfill the criteria for an IDRF
(Table 1) is consistent with stage L1.

Stage L2 tumors arc locoregional tumors with ane or more IDRFs. The
tumor may be ipsilaterally continuous within body compartments (ie, a left-
sided abdominal tumor with left-sided chest involvement should be consid-
ered stage 12). However, a clearly lefi-sided abdominal tumor with right-sided
chest (or vice versa) involvemnent is defined as metastatic disease.

Stage M is defined as distant metastatic disease (je, not contiguous with
the primary tumor) except as defined for MS. Nonregional (distant) lymph
node involvement is metastatic disease. However, an upper abdominal rumor
wnhuﬂugdbowmu&umdnnduonpdvxmmhmpum]lmph
node ir is considered locoregional disease. Ascites and a pleural
effusion, even with malignant cells, do not constitute metastatic disease unless
they are remote from the body compartment of the primary tumor.

Stage MS is metastatic disease in patients younger than 18 months (547
days) with metastases confined to skin, liver, and/or bone marrow. Bone
marrow involvement should be limited 1o less than 10% of total nucleated cells
on smears or biopsy, MIBG scintigraphy must be negative in bone and bone
marrow. Provided there is MIBG uptake in the primary tumor, bone scans are
not required. The primary tumor can be L1 or L2 and there is no restriction
regarding crossing or infiltration of the midline.

Special Conditions

Inaddition to the IDRFs, and independent of the patient’s INRGSS stage,
three special conditions should be recorded: multifocal primary tumors, pleu-
ral effusion, and ascites (Table 1). Patients with multifocal primary tumors
should be staged according to the greatest extent of disease as defined above (ie,
stage L1, L2, M, or MS).

Relationship of INSS and INRG Stage

The INSS system is not in keeping with the INRG goal of a pretreatment
classification system because the INSS ismade after the completion
of the initial surgical procedure, and the INSS assessment is strongly depen-
dent on the approach of the individual surgeon. To address these limitations,
the INRGSS was developed. However, the survival tree regression analysis that
forms the basis for the INRG classification system' could not be performed in
terms of INRGSS because the sample size of patients with known surgical risk
factors (analogous to the IDRFs that define INRGSS) in the INRG database’
(<M)mmmmmmmpmuumhmm$w(>m)
Posthoc statistical analyses were ¢ d to determine whether it
was reasonable to assign staging in terms of IDRFs of INRGSS instead of
INSS, and if the prognostic ability of clinical stage was preserved if INRGSS
was used. The analyses were restricted to patients with INSS stages 1,2, or 3
disease because by definition, INSS stage 4 is equivalent to INRGSS M, and
INSS stage 45 is very similar to INRGSS MS. Simon et al* have previously
demonstrated the prognostic value of using IDRFs to define stage in a retro-
spective review of German neuroblastoma studies. The only other available
data that can be used to validate the clinical significance of IDRFs and the
INRGSS are those from SIOPEN in the INRG database.’ The posthoc analysis
of the SIOPEN data was performed in an attempt to validate the findings of
the German study.

Statistical Considerations

Cross-tabulation of INRGSS and INSS was performed. The primary
analytic end point for the predictive ability of INRGSS was event-free survival
(EFS). Time to event was defined as time from diagnosis until time of first
occurrence of relapse, progression, secondary malignancy, or death, or until
time of last contact if none of these occurred. Univariate analyses were per-
formed 1o assess the prognostic ability of INRGSS. Kaplan-Meier curves were
generated, and curves were compared using log-rank test, with P values less
than .05 considered statistically significant.’® EFS and overall survival (OS)
values were reported at the 5-year time point * SE (per Peto)."" It was not the
goal of this analysis to compare outcome for INRGSS versus INSS (as was done
in the study of Simon et al”).

M0 © 2006 by Armencan Society of Clinical Oncology
Information downloaded l'rumloo
Copyright ©

Table 3. Distribution of SIOPEN Patients by INRGSS Varsus INSS
INRGSS L1 INRGSS L2

INSS

Stage No. % No. % Total No

1 23 E: 64 21 303

2 a 55 66 45 147

3 12 6 199 94 n
Total a2 50 328 50 681

ons: SIOPEN, nal Society of Pediatric Oncology Europe

Neuroblastorma Group: INRGSS, International Neuroblastoma Risk Group
Staging Systern; INSS, International Neuroblastoma Staging Systam.
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Aloulofﬁlpibmtswnhlﬂssm;cl 2, and 3 disease from SIOPEN
met INRG eligibility criteria and had known data for IDRFs. Twenty-
one percent of patients with INSS stage 1, 45% of patients with INSS
stage 2,and 94% of patients with INSS stage 3 disease had IDRFs (ie, in
total, 50% of all localized tumors were INRGSS stage L2; Table 3). The
remainder of patients who had no IDRFs were classified as having
INRGSS stage L1 disease. Of the 661 SIOPEN patients, 474 patients
had available outcome data. Both INSS and INRGSS were found to be
highly prognostic. The EFS for patients with INRGSS stage L1 disease
(90% = 3%, n = 213) was statistically significantly higher than for
stage L2 (78% = 4%, n = 261; P = 0010; Fig 1). The OS for patients
with INRGSS stage L1 disease (96% * 2%) was also significantly
higher than for patients with INRGSS stage L2 disease (89% + 3%;
P = ,0068; Fig 2). The EFS for patients with INSS stage 1 disease
(92% + 3%, n = 209) was statistically significantly higher than for
patients with INSS stage 2 (78% = 6%, n = 103; P = .0005) and INSS
stage 3 disease (75% * 5%, n = 162; P < .0001 ), whereas patients with
INSS stage 2 and 3 disease had similar EFS (P = .6611). The OS rates
for patients with INSS stage 1, 2, and 3 disease were respectively 98% =
2%, 95% = 3%, and 84% * 4%.

100+
— -‘.L"\-_
§ B8O 4 e P e
B
=
2 60
@ L1 (n=213)
@ cess L2(n=261)
g 0
O
§ ».
@
P= 000
o 1 2 3 4 5 8 7 8 9 W
No.sRsx  Time After Diagnosis (years)
L1 184 128 o
2 198 47 50

Hg 1. Event-free survival curves for International Society of Pedatnic Oncology
Europe Neuroblastoma Group patients by intemational Neurcblestoma Risk
Group Staging System stage L1 versus L2 (P = .0010; n = 474). The number of
patients at nsk for an event are shown along the curves at years 2, 4, and 6.
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Fg 2 Overall survival curvas for Ir 'Soc-etvd:" Onecology
Europa Neuroblastoma Group patients by | Risk
Group Staging System stage L1 mL‘.’tP- .0068; n = 474). Tha number of
patients at risk for death are shown along the curves at years 2, 4, and 6.

Becausccmmnoﬂhepnmarymmorsapmmqum[ormsgmng
patients to INSS stages 1 and 2, and because it is possible to
downstage patients by surgical treatment at diagnosis,* the INSS is
not suitable for pretreatment staging and risk assessment. A new
clinical staging system (INRGSS) was, therefore, designed specifically
to constitute one of seven prognostic factors in the INRG pretreat-
ment dassification system.’ In the INRGSS, locoregional disease is
stratified into two stages instead of three (as in INSS). This decision
was based on recognition of the increasing importance of biologic
prognostic factors and the excellent OS rate for patients with non-
metastatic neuroblastomas."'*"'® Although the INRGSS can be used
as a separate and independent clinical staging system, its primary
function is as a component of the INRG. The INRGSS is not intended
to substitute for the INSS, and it is anticipated that most cooperative
groups will continue to use INSS in parallel with INRGSS.

Data from European studies show that absence or presence of
IDRFs at diagnosis has prognostic significance. Our posthoc analysis
of SIOPEN data® confirmed the resultsof Simon et al.” In both studies,
EFS was lower for patients with INRGSS stage 1.2 compared with L1
observations support the translation of EFS tree regression results (in
terms of [INSS stages) into the INRG dassification system (in terms of
INRGSS): INSS | — INRGSS L1;INSS 2and 3 —INRGSS L.2; INSS 4
—» INRGSS M; and INSS 4S — INRGSS MS.'

Because the treatment effect of tumor excision is an inherent part
of the INSS, the prognostic value of specific stages within INRGSS and
INSS cannot be directly compared. For example, most readers would
agree that a comparison between patients with INRGSS stage L1 and
INSS stage | is actually a comparison between an untreated group
of patients and a cohort in whom nearly all patients have already
been cured. However, even if INRGSS is not intended to substitute for
the INSS, the distribution of patients between the two systems is of
interest. In the retrospective study of Simon et al,” 84% of 160 patients
with INSS stage 1 disease met the criteria for INRGSS stage L1 (je, no

WWW, JD.OTE
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IDRFs), whereas only 16% of 139 patients with IDRFs (stage 1L.2) had
INSS stage 1 disease, Similarly, our posthoc statistical analyses of 661
SIOPEN patients, in whom the clinical impact of surgical risk factors
(= IDRFs) was examined prospectively, confirm the results of
Simon et al.* In the data from SIOPEN (Table 3), 79% of patients
with INSS stage | disease met the criteria for INRGSS stage LI,
whereas 21% of patients with IDRFs (stage L2) had INSS stage 1
disease. In the SIOPEN LNESG1 study, 99% of 367 patients who met
the criteria for INRGSS stage L1 underwent primary tumor excision
(with one surgery-related death caused by renal failure). Among the
363 patients who underwent surgery, 75% had INSS stage 1 disease,
22% had INSS stage 2 disease, and 3% had INSS stage 3 disease. In
56% of 352 patients who had presence of one or more surgical risk
factors (INRGSS stage .2), the initial surgical approach was limited
to a biopsy; no attempt at primary tumor excision was made.®
Furthermore, both studies referred to above demonstrated that
primary operations in patients with [DRFs were associated with sig-
nificantly lower complete excision rates and greater risks of surgery-
related complications.*”

Recommendations on treatment are not part of the INRGSS, nor
of the INRG. Treatment policies must be decided by the individual
cooperative groups. However, a new staging and risk dassification
system cannot exclude possible treatment alternatives, as is the case
with INSS and the treatment option of observation without surgery.
Today, OS in localized neuroblastoma is more than 90%,"'*"® and it
can be assumed that a certain number of survivors have been over-
treated. A main challenge in the years to come will be to maintain
survival with reduced treatment. The INRGSS has been designed to
permit uniform staging of all patients independent of the treatment
alternatives contemplated.

The INRGSS differs from INSS in four important ways. First, it is
based on preoperative imaging and IDRFs, not surgicopathologic
findings. Second, the midline is not included in the staging criteria of
the INRGSS. Third, lymph node status is not included in the
staging of localized disease. Fourth, whereas INSS stage 45 has an
upper age limit of 12 months, the Task Force decided to extend the
age group for stage MS to patients younger than 18 months. The
statistical basis for selecting a cutoff age of 18 months in INRG stages
L2, M, and MS is presented and discussed in the companion article by
Cohn and Pearson et al.' In one German study, the 5-year EFS was
100% in eight patients aged 12 to 18 months with MYCN nonampli-
fied tumors who, apart from age, had classical INSS stage 4S disease.'”
The number of patients with “stage 4S disease aged 12 to 18 months”
is small, but because the outcome in this patient cohort remains
unclear, it is anticipated that the individual cooperative groups will
give these patients special attention in prospective studies where care-
ful stopping rules are included. Unlike INSS stage 45, stage MS in-
cludes patients with primary tumors infiltrating the midline (INSS
stage 3). The inclusion of all patients with stage L2 primaries is sup-
ported by the results of the SIOPEN 99.2 trial (B. De Bernardi, per-
sonal communication, February 2008). In this study, all 30 infants
with INSS stage 4 disease having primary tumors corresponding to
INSS stage 3 disease because of midline infiltration, and with stage 45
metastatic pattern, survived. Eight patients received no chemothera-
py; and the remainder received only one or a few courses of chemo-
therapy to control symptoms. Only five of the patients had their
primary tumor excised.
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The effects of treatment on IDRFs are not known, although
preliminary data from the SIOPEN Infant Neuroblastorna Study sug-
gests that preoperative chemotherapy (or time) can decrease the ind-
dence of IDRFs by 35% 10 40%."" It also remains unclear whether the
risks of surgical complications are reduced by preoperative chemo-
therapy when delayed operations are performed in patients who have
persistent IDRFs. The impact of individual IDRFs on outcome is
currently not known, and the dinical significance of individual TDRFs
will need to be analyzed in a larger series of patients to address
these questions,

Although surgery is not required for INRGSS staging, the bio-
logic characteristics of the tumor must be known to stratify patients
according to the INRG pretreatment dassification system.' Image-
guided core-needle biopsies are acceptable provided adequate mate-
rial for the histologic and genetic studies are obtained. However, in
many cases, complete or partial tumor excision may be a more rational
way to obtain tissue for histologic categorization and genetic studies.
In the latter case, it must be emphasized that the magnitude of the
residual tumor does not influence the INRG stage. Even if completely
excised at diagnosis, a localized tumor with (preoperative) one or
more [DRFs will still be dassified as an INRGSS stage 1.2,

The Task Force considered using a specific nomendature to
identify subgroups of patients with neuroblastoma with special fea-
tures like multifocal primary tumors (because of the potential genetic
implications of this diagnosis'**"). The experience with the INSS does
not support a practice of subclassification within a staging system.
Although the stage of patients with multifocal primary tumors in the
TNSS should be given a subscript letter M (stage 1y, stage 2A,, and so
on),” this subscript has not been widely accepted and only rarely used
in published series. The Task Force, therefore, decided not to use
subscripts in the INRGSS. This decision implies that patients with
important special features not defined by the INRGSS have to be
identified by other measures. It is recommended that data regarding
the conditions listed in the last portion of Table 1 be collected.

Isolated pleural effusion and ascites are not considered IDRFs in
the INRGSS. Although pleural disease is associated with reduced sur-
vival rates in patients with metastatic neuroblastoma,*'** isolated
pleural effusion or ascites is rare in patients with locoregional discase,
and its impact on cutcome is not dear. In a recent study of 31 patients
with neuroblastoma having pleural effusion, none had INSS stage 1
disease and only one had stage 2 disease.™ It is assumed that the vast

ment of nak. J Pediatr Hamatol Oncol 26:35-38,

2004

& Herc B, Simon T, Spitz R, et al Localized

majority of patients with ascites also have either metastatic disease or
the presence of IDRFs.

The extent of intraspinal rumor extension can range from a small
tumor component bulging through one intervertebral foramen to a
tumor occupying the majority of the spinal canal. In the SIOPEN
studies, intraspinal umor extension is considered a surgical nisk factor
if neurologic signs of spinal cord compression are present. However,
because clinical signs are notimage defined, in INRGSS, it was decided
to consider intraspinal tumor extension an IDRF, provided one or
more of the imaging criteria listed in Table 1 are present.

In conclusion, the INRGSS is a preoperative staging systemn that
hasbeen developed specifically for the INRG dassification system. The
extent of disease is determined by the presence or absence of IDRFs
and/or metastatic tumor at the time of diagnosis, before any treat-
ment. Use of this pretreatment staging system and the INRG dassifi-
cation system will facilitate the ability to compare results of risk-based
clinical trials conducted in different regions of the world, and thereby,
provide uwght into optimal treatment strategies for patients with
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Retinoic acid (RA) has been shown to induce differentiation,
inhibit proliferation, and decrease the expression of the MYCN
oncogene in neuroblastoma cell lines in vitro.! A trial of 13-cis-
retinoic acid (cis-RA) for progressive neuroblastoma that is
refractory to chemotherapy found few responses.? cis-RA may
be effective in preventing relapse from minimal residual disease
remaining in neuroblastoma patients after bone marrow transplan-
tation (BMT).? In addition, cis-RA is likely to be well-tolerated
after transplantation because its clinical toxicities have been mild
and limited primarily to cheilitis, dry skin, conjunctivitis, and
hypertriglyceridemia.* Hypercalcemia has not been previously
reported as a dose-limiting toxicity for this agent, although it has
been well documented in excessive intake of vitamin A.

In the present study we report on two patients who developed
significant hypercalcemia while receiving oral cis-RA. The
serum calcium levels should be closely monitored in patients
with renal insufficiency who receive 13 cis-RA.

Case reports
Patient 1

A T-year-old girl with a left peritoneal mass was diagnosed with
stage 3 neuroblastoma when she was | year and 11 months old.
The tumor was incompletely removed after she received a short
course of combined chemotherapy consisting of vincristine,
cyclophosphamide and doxorubicin. The patient had relapse
at the primary site during chemotherapy. The patient received
marrow-ablative chemotherapy consisting of cisplatin, etoposide,
doxorubicin and melphalan, followed by autologous bone mar-
row transplantation (A-BMT).
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The primary tumor mass was enlarged 1 vear after A-BMT.
She was transferred to Nihon University Itabashi Hospital for
reinduction chemotherapy, tumor removal and intraoperative
irradiation. Hematological recovery after transplant, however,
was very poor and a high dose of cis-RA 400 mg/m* (120 mg
orally twice/day) was given for | day with her parent’s consent.
Al that time the patient’s baseline calcium level was 8.0 mg/dL
(normal 8.4-10.2 mg/dL), albumin level was 3.9 mg/dL (normal
3.5-4.8 mg/dL), and creatinine clearance was 62 mL/min per
1.73 m®. Vanillactic acid (VMA) (normal <15 pg/mgCr) and
homovanillic acid (HVA) (normal <26 pg/mgCr) were 35.0 pg/
mgCr and 26.1 pg/mgCr, respectively. On day 3 of cis-RA ther-
apy the patient complained of headache and hypertension
(140/80 mmHg). On day 5 she started vomiting and had convul-
sion due to hypertension (170/110 mmHg).

This symptom was controlled by the oral administration of
nifedipine 0.5 mg/day. On day 7 the patient complained of peeling
skin around the mouth, abdominal discomfort, and arthralgia. Her
serum calcium level was 8.2 mg/dL. On day 12 the levels of VMA
and HVA (14.2pg/mgCr and 16.5ug/mgCr) decreased to the
respective normal ranges. At that time the calcium level was
8.8mg/dL and creatinine clearance was 26.8mL/min per 1.73m%

On day 18 a 7day course of cis-RA was started al approxi-
mately 1/10 the initial dose: 13 cis-RA 40mg/m® per day (10mg
capsule orally twice/day). After a 7day course of treatment, severe
skin-peeling was noted, the calcium level was 9.0mg/dL, the albu-
min level was 3.6mg/dL, and creatinine clearance was 29.8mL/
min per 1.73m’. Five days after the 7day course of treatment, the
concentration of cis-RA was 4.33 umol/l. on high-performance
liquid chromatography (HPLC), which was significantly high.
Nine days afier the 7 day course of treatment, the calcium level was
elevated to 16.8 mg/dL, the alkaline phosphatase level was 568 U/L
(normal 117-335U/L), and the triglyceride level was 260 mg/dL
(normal 55-150mg/dL). The patient received hydration with nor-
mal saline followed by i.v. furosemide. One week later the levels
of calcium (8.2mg/dL). alkaline phosphatase, (320 U/L) and trig-
lyceride (145 mg/L) were within the respective normal ranges, and
the patient complained of no symptoms other than a skin rash.
At that time, creatinine clearance was 57.5mL/min per 1.73m? .
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Patient 2

A 3-year-old boy with a left adrenal mass was diagnosed with
stage 4 (MYCN 150 copies) neuroblastoma when he was 2 years
and 11 months old. The patient received five courses of a 98A3
regimen consisting of vincristine, cyclophosphamide, doxoru-
bicin and cisplatin.* The tumor and left kidney were completely
removed and 10 Gy intraoperative irradiation was applied after
he received marrow-ablative chemotherapy consisting of cispla-
tin, etoposide, doxorubicin and melphalan, followed by A-BMT.

Three months after removal of the umor and intraoperative
irradiation, cis-RA 130 mg/m*® per day was started for 2 weeks,
followed by a 2 week rest period, and this was repeated for six
cycles over a 24 week period. On day 12 of the first 2 week cycle,
he was hospitalized for fungal pneumonia and was given flucona-
zole at 90 mg/day i.v. for 13 days and then at 100 mg/day orally
for 14 days. On day 5 of the second 2 week cycle, when he was
discharged, his calcium level was 9.9 mg/dL, blood urea nitrogen
was 22.9 mg/dL, and serum creatinine was 0.63 mg/dL.

When he visited the outpatient clinic on day 9 of the second
2 week cycle his calcium level was 17.0 mg/dL, parathyroid hor-
mone (PTH) was 5 pg/mL (normal 10-65 pg/mL), parathyroid
related protein was 1.1 pmol/L (normal >1.1 pmol/L), blood urea
nitrogen was 43.3 mg/dL., serum creatinine was 1.18 mg/dL, and
creatinine clearance was 27.2 mL/min per 1.73 m®. He was hos-
pitalized for the episode of hypercalcemia without any clinical
symptoms. During this hospitalization, cis-RA and fluconazole
were stopped entirely. The patient received hydration with nor-
mal saline, followed by i.v. furosemide and hydrocortisone. At
5 days after stopping the cis-RA and fluconazole, his calcium
level was 8.5 mg/dL, blood urea nitrogen was 24.7 mg/dL, and
serum creatinine was 0.70 mg/dL. After the third 2 week cycle
without fluconazole, his calcium level ranged from 8.9 to
10.6 mg/dL, blood urea nitrogen ranged from 24.8 to 29.8 mg/dL,
and serum creatinine ranged from 0.61 to 0.86 mg/dL. The con-
centration of cis-RA was not measured in this patient. His serum
calcium remained normal.

Discussion

Retinoids, which are vitamin A derivatives, are known to cause
hypercalcemia.® Retinoic acid may regulate bone cell prolifer-
ation and differentiation by suppressing alkaline phosphatase
activity, osteocalcin production, and prostaglandin-induced
interleukin-6 synthesis in osteoblast cells.” The synthetic retinoid
13-cis-RA, or isotretinoin, has been shown to regulate cell prolif-
eration and differentiation and to decrease MYCN expression.'
Hypercalcemia has been reported in patients with neuroblastoma
who are receiving 13-cis-RA.% Villablanca et al. reported a phase
I trial of this drug in children with neuroblastoma after BMT that
examined the toxicities, pharmacokinetics, and maximum toler-
ated dosage.® The 51 patients between 2 and 12 years of age
received cis-RA in two equal doses daily for 2 weeks, followed
by a 2 week rest period, for up to 12 courses. The dose was esca-
lated from 100 to 200 mg/m? per day until dose-limiting toxicity
was observed. Three patients developed grade 4 hypercalcemia,
one at 160 mg/m? per day and two at 200 mg/m’ per day, and one
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patient developed grade 3 hypercalcemia at 200 mg/m’* per day.
Only one of these patients was asymptomatic, and had both
myalgias and arthralgias. They concluded that hypercalcemia
may be a dosage-limiting adverse effect of 13-cis-RA. Accord-
ingly, they advised that serum calcium levels should be monitored
in patients receiving high dosages of this drug.®

Patient 1 received a high dose of cis-RA (400 mg/m’ per day)
and developed very severe acute clinical toxicities of cis-RA,
including headache, vomiting, hypertension, convulsion and
arthralgia. These were considered to be symptoms of pseudotu-
mor cerebri. The pseudotumor cerebri is very rare with 13-cis
RA. While these symptoms were present, the serum level of cal-
cium was within the normal range. It is likely that neither the
severity of clinical symptoms nor the dose of cis-RA correlates
with the serum level of calcium. Twelve days after the adminis-
tration of a high dose of cis-RA, the patient developed renal
insufficiency, with creatinine clearance of 26.8 mL/min per
1.73 m?. A high dose of cis-RA may affect renal function.

Eighteen days after the administration of a high dose of cis-
RA, the patient received approximately 1/10 the initial dose: to
40 mg/m’ per day for 7 days and developed severe skin toxicity.
Nine days after this 7 day course of treatment the serum calcium
level was elevated to 16.8 mg/dL, along with the alkaline phos-
phatase and triglyceride levels. Four days before the peak level
of calcium, the concentration of cis-RA was 4.33 pmol/L on
HPLC. If the concentration of cis-RA had been measured at the
peak level of calcium, it may have been much higher. But in
patients in a phase I study, no correlation was found between
hypercalcemia and peak plasma levels of cis-RA.® In that study,
pharmacokinetic data were available for only five patients. Data
from a greater number of patients will be needed to confirm that
this toxicity is not related to peak plasma levels.

Patient 2, who experienced hypercalcemia (serum calcium
17.0 mg/dL), was asymptomatic and had been receiving 13-cis-
RA at 130 mg/m’ per day. Belden and Ragucci demonstrated that
hypercalcemia may be a dosage-limiting adverse effect of 13-
cis-RA in children receiving an initial dosage of 160 mg/m? per
day.? This dose is not likely to develop either clinical toxicity or
episodes of hypercalcemia, but patient 2 developed hypercal-
cemia. In this patient a low level of PTH was measured at the
time of hypercalcemia. It has been reported that RA can inhibit
PTH, which suggests that increased bone resorption may account
for hypercalcemia.”

Before developing hypercalcemia patient 2 had received flu-
conazole for the treatment of fungal pneumonia, and had renal
insufficiency. The cause of hypercalcemia in this patient, who
received cis-RA at 130 mg/m’ per day, may have been renal
insufficiency associated with the antifungal drug fluconazole and
hemi-kidney. Two other patients who were reported to have
severe hypercalcemia at this initial dosage of 160 mg/m? per day
had renal insufficiency.®® Their hypercalcemia resolved with
hydration, diuretic therapy, and temporary discontinuation of 13-
cis-RA. In conclusion, the present findings support previous evi-
dence that hypercalcemia is a dosage-limiting adverse effect of
13-cis-RA therapy in patients with neuroblastoma. But hypercal-
cemia with 13-cis-RA at 130 mg/m® per day can occur if the




patient has renal insufficiency. Therefore, serum calcium levels
should be closely monitored in patients with renal insufficiency
who receive 13-cis-RA.
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Objective: This paper describes the mortality rates and trends from childhood cancer at the population level over

a 37-year period in Japan and other developed countries,

Materials and methods: Age-standardized mortality rates were calculated by the direct method using age-specific
meortaiity rates at 5-year age intervals and weights based on the age distribution of the standard world population. The

joinpoint regression model was used to describe changes in trends.

Resuits: For all cancers combined, the mortality rate during 2000-2006 was 2.20 per 100 000 population for boys
and 1.89 for girls. Mortality for all cancers combined decreased since 1970s in Japan. A stable trend was observed in
recent 5 years for girls. For leukemia, a declining trend was observed in the whole period for girts and in 1976-2006
for boys. Mortality rates for childhood central nervous system tumors have remained stable at a low level during

1880-2006.

Conclusions: The present study provides updated figures and trends in childhood cancer mortality in Japan and
other developed countries. This will help to estimate care needs and to plan intervention and the guantity of

appropriate childhood cancer treatment.

Key words: cancer, childhood, epidemiology, mortality, time trends

introduction

It is estimated that ~3000 Japanese children aged from birth to
18 years will develop cancer, Although childhood cancer is rare
compared with adult cancer, it is the fourth most common
cause of death among children aged 0-14 years in Japan,
according to the report given by the Ministry of Health, Labor
and Welfare of Japan in 2005. A population-based study in
Osaka prefecture in Japan indicated that death due to
childhood cancer declined from 1972 to 1995, while the
incidence increased in the same period [1]. In the United
States, an estimated 10 400 new cases and 1545 deaths are
expected to occur among children aged (—14 years in 2007 [2].
During recent three decades, the incidence of childhood cancer
increased ~0.6% annually. In contrast, mortality from
childhood cancer declined by 1.3% per year during 1990-2004
[3]. A population-based study among European children
since the 1970s showed that the overall incidence of childhood
cancer has increased by 1.0% per year, while mortality has
declined by 3.6% per year in the past three decades [4, 5].
The decrease in mortality from childhood cancer has been
suggested to be due to the effects of improvements in diagnosis

*Caoresponcence 1o Dr N. Sakamoto, The Diveion of Epidemiciogy, Depaniment of
Maternal and Chikd Haalth, National Resaarch Instituta for Child Haalth and
Denedopmant, 2-10-1 Ookura, Sstagaya-lw, Tokyo 157-8535, Japan,

Tek +81-03-3416-0181(4360); Fax: +81-03-5404-7400; E-mail: saksmoto@nch.go p

and therapy. For all childhood cancers combined, 5-year
relative survival has improved markedly over the past three
decades, from <50% before the 1970s to ~80% today [2].

There is no national childhood cancer registry system in
Japan, and recent childhood cancer mortality has not been well
characterized in terms of temporal and geographic trends.
This paper describes the occurrence of death from childhood
cancer at the population level over a 37-year period in Japan
using official death certification data, which record 100% of
deaths in Japan. The aim of this study was to ascertain the
general mortality trend for each sex and to study the moment
at which a shift in the trend occurred.

materials and methods

The number of death by cause, stratified for sex and by 5-year age group for
cancer for the period 1970-2006, was derived from vital statistics
compiled by the Ministry of Health, Labor and Welfare of Japan.
Population figures were obtained from census data and intercensus
estimates, by calendar year, age and gender. Population censuses of Japan
are conducted every 5 years by the Statistics Bureau, Ministry of Internal
Affair and Communications. For comparison, we also calculated the
cancer mortality rate in other developed countries, including Canada
(1970-2004), the United States (1970-2005), Italy (1970-2003), UK
(1970-2005) and New Zealand (1970-2004), Deaths at age 04, 5-9 and
1014 years were derived from the World Health Organization (WHO)

@ The Author 2008. Published by Oxdord University Press on behall of the European Society for Medical Oncology.
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mortality database. Estimates of the population, generally based on official
censuses, were based on the same WHO database.

During the study period, three different revisions of the International
Classification of Disease were used. In Japan, this included International
Classification of Diseases (ICD)-8 from 1970 to 1978, ICD-9 from 1979 to
1994 and 1CD-10 from 1995 onward. Since the differences were minor in
various revisions, we recorded six cancer sites, including all cancer
combined (ICD-8: 140-209; ICD-9: 140-208; 1CD-10: C00-97), leukemia
(ICD-8: 204-207; ICD-9: 204-208; ICD10: C91-C95), lymphomas
(1CD-8: 200-202; 1CD-9: 200-202; ICD-10: C81-85), central nervous

Table 1. Childhood cancer mortality rate (per 100 000) in Japan and other selected countries (boys)

Total malignant tumors

1970-1974 61y 7.69
1975-1979 5.86 6.10
19801984 499 5.4
1985-1989 413 452
990 9494 3.37 543
19951999 2.90 282
2000 220 2.65
Leukemia
1970-1974 39 A58
1975-1979 310 2.81
19801984 46 2.06
19851989 1.91 .79
1990 1994 .54 117
1995-1999 L2 0.90
2000~ 084 0.85
Lymphomas
19701974 0.61 .76
19751979 0.66 0.62
19801984 .65 049
19851989 0.55 032
1990194 0.36 0.21
19951999 018 .16
2000 014 0.12
Central nervous system
Tmors
19801984 0.40 117
19851989 0.40 118
19901994 046 0.97
19951999 049 083
2000~ 043 0.81
Malignant kidney tumaors
1970-1974 18 0.35
1975-1979 (18 (3] 0.20
19601984 012 0.13
19851989 0.09 .10
1990-19%4 0.07 Lo
1995-1999 0.06 0.05
2000~ .05 0.12
Malignant bone tumors
19801984 0.15 0.18
1985-1989 0.15 .16
19901994 14 LA}
19951999 0.13 012
200~ Do 0.12

system (CNS) tumors (ICD-%: 191-192; ICD-10: C70-C72), malignant
kidney tumors (1CD-8: 189; 1CD-9: 189; ICD-10: C64-C68) and malignant
bone rumors (ICD-9: 170; ICD-10: C40-C41). In order to avoid possible
bias due to changed 1CD, the analysis of CN5 tumors, malignant bone
tumors and lymphomas (United States only) was restricted to data from

1980 onwards.

Age-standardized mortality rates were calculated by the direct method
using age-specific mortality rates for 5-year age intervals and weights based
on the age distribution of the standard world population. All rates are
expressed per 100 000 children-years.

Swtes ©Claly UKD T NewZealand
647 872 720 845
515 7,96 6.33 7.59
460 6,96 5.06 704
374 5.50 [Nk 7.17
333 5.40 3.96 494
57 453 342 4.83
208 164 100 358
260 19 102 144
423 3.50 7 307
1.76 285 211 289
141 2.1 1.52 276
1.20 1.99 141 1.69
097 Lod 1.18 199
0,85 135 (IR} 078
- 1.14 0,73 077
- .56 .65 0.7s
039 062 040 051
031 051 0.29 .58
023 047 025 wis
016 041 020 0,23
0.2 027 0.20 0.12
095 14 112 .50
0,86 1.05 Lio 166
086 1.19 110 179
079 0.93 094 135
075 0.87 .85 1.43
024 045 033 034
0.17 034 0.26 0.33
0.4 013 020 024
0.10 0.19 008 0.2
09 013 012 026
008 013 013 0.09
0,08 009 .09 .08
016 033 026 012
0.12 0.24 0.18 0.30
0.1l 0.19 (AT} 4
011 014 0.13 017
0.13 0.15 0.15 0.24
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The joinpoint regression model was used to describe changes in mmds
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deaths. The z-value was computed for each SMR, on the basis of the

[6]. We allowed for up to four joinpoints for ¢ach model. The comp
of mortality rates and their standard errors was implemented in SAS 9.0,
Joinpoint analyses were carried out using Joinpoint software 3.3.1 from the
Surveillance Research Program of the US National Cancer Institute. Time
trends were assessed for all childhood cancer combined and for six major
categories, including leukemia, lymphoma, malignant brain tumor,
malignant kidney tumor and malignant bone tumor,

The standardized mortality ratio (SMR) by sex was calculated for
47 prefectures in Japan by taking the ratio of the observed to expected

I that observed deaths follow a Poisson distribution. The maps
were developed using adjusted SMR by gender.

results

mortality

Tables 1 and 2 give age-adjusted mortality rates in Japan and
five other developed countries for all malignant tumors and for

Table 2. Childhood cancer mortality rate (per 100 000) in Japan and other selected countries (girls)

Period of death

Total malignant tmors

1970-1974 510 LA g
19751979 4.01 4.53
19801984 388 4.24
1985 |9sy 330 34
19901994 2T 180
1995 1999 223 173
2000 1.89 206
Leukenma
19701974 286 280
19751979 250 234
1980~ 1984 .79 LN
19851989 L50 137
1990~ 1994 L.20 .59
194951999 .58 0.87
2000~ 0.68 0.46
Lymiphormas
19701974 033 0.39
19751979 0.35 0.18
19R- 1984 03 03
19851989 0.28 o2
1990 1994 025 01z
19951999 on .09
2004 .06 0.39
Central nervous system
TEmoTs
1980 | 984 039 Lol
19851989 038 (.88
1990~ 1994 044 0.75
1995199 0.47 0.84
2N 0.42 0.69
Malignant kadpey rumors
1970-1974 0n2a 0.2
1975-1979 ol 0.23
1980 1984 012 i3
19851959 007 il
19901994 007 0.10
19951999 005 014
A= 0.06 ol
Malignam bone tumors
19801984 017 0.20
1985 1989 0.16 014
1 990§ 994 042 03
14995 1999 014 012
20000~ 011 016

5.13 6490 535 5
a7 5.90 4.69 L35
159 SA8 427 439
306 136 ER 1} 527
.69 419 am ARl
P 129 265 i54
224 . 147 .06
126 128 243 308
1.70 2 1N LR6
130 17 159 .66
1.9 1.51 126 184
0.91 147 0.89 1.04
0.78 107 0.9 134
0.09 0.8 076 .90
- 054 0.5 0.27
- 0.3% 027 0.41
U8 [ 026 0.2 0.2l
013 0.28 0.14 025
0.0 016 0.0 i
008 017 0,09 0n.20
0.06 ols 0.0 0.05
.84 113 0.53 143
037 n.oeq 0.98 157
037 .50 0.88 1.26
071 072 074 0.88
.69 078 0.71 1.0
02rs 044 0.37 .38
0.19 033 .26 036
15 0.27 NE 0.00
013 018 018 wio
0.09 0is 0.15 027
ol 01l 012 0.21
o.1o N1 a2 01l
16 0.26 029 0i3
012 0.27 .26 3l
0.13 023 014 0.05
011 Ll 013 018
0.11 o2 0.20 0.25
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