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Abstract

Feasibility of sequential high-dose chemotherapy
followed by autologous hematopoietic stem cell rescu

in advanced pediatric solid tumors

Seung Yeon Kwon
Department of Medicine
The Graduate School, Yonsel University

(Directed by Professor Chuhl Joo Lyu)

Background Even though high-dose chemotherapy (HDCT) suppofiiy
autologous hematopoietic stem cell (HSC) infusiaynmprove the survival
outcome in advanced pediatric solid tumors, mosepis have had only brief
response ending with early recurrence of primamaiy which results in
further need for maximum tolerated dose regimeh wiinimal toxicity.
Purpose To evaluate the feasibility and early tumor remmof 3 cycles of
sequential HDCT which is consisted of two consegusmles of reduced
conditioning HDCT followed by final HDCT with autyjous HSC infusion.

Patients and Method#ledical records of 9 patients with advanced pedia

solid tumor diagnosed between June 2005 and Decer2b66 who



underwent 3 cycles of sequential HDCT followed b$dH infusion were
reviewed in retrospective manner.

Results Each median CD 34 positive HSC dose infused &terycles of
sequential HDCT were 3.4 x ¥Rg, 3.2 x 16/kg and 4.4 x 1Wkg. Each
median time to an absolute neutrophil count > 015 were 12, 13 and 12
days. Major toxic reactions after 3 cycles of HDGMcluded fever,
microbiologically documented infection, stomatiied vomiting. 7 out of 9
patients showed response (six complete responglesnanpartial response) to
the therapy, 1 patient with no response showedressgpn of disease. 1
patient died of transplantation related mortaliftea2nd cycle of reduced
conditioning HDCT.

Conclusion 3 cycles of sequential HDCT including 2 times reduced
conditioning HDCT supported by autologous HSC iidnsseems to be
feasible and effective in treating advanced chitthosolid tumors,
approaching and maintaining complete responsesst&iurther studies with

larger patient group and long term follow-up anslyse required.

Key words: high-dose, chemotherapy, childhood dulidors
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l. INTRODUCTION

The prognosis for children with disseminated owuresnt solid tumors is
poor. Few can be cured with conventional therafiipoagh many do
show an initial, transient response to chemotherkipy postulated that
dose intensification of cytotoxic agents followedy kautologous
hematopoietic stem cell (HSC) infusion may improdisease free
survival in these patients, and the response fgtate@nts with advanced
neuroblastoma, Ewing's sarcoma, or rhabdomyosarctmma single
course of high-dose chemotherapy (HDCT) has beemusaging ™

However, most patients have had only a brief respoanding with an



early recurrence of the primary tunfd@ver the last decade, a number of
approaches have been tried to improve the resulHOCT. These
approaches included increasing the number of agentsthe
myeloablative regimen and ‘double grafting’, ‘tanddransplantation’,
‘triple tandem transplantation’ and so brHowever, even though
preliminary results of these trials suggested imeneents in tumor
response, significant obstacles such as extranagultoxicities,
cumulative toxicities with incomplete hematologiecovery, delay in
treatment between courses were encounfeviith these factors in mind,
we felt the need of developing a new HDCT strategpjch can deliver
maximum or near-maximum tolerated doses with mihitozicities. In
this study, we retrospectively investigated thesitaitity and short term
tumor response of sequential HDCT which consistétl @ courses of
reduced conditioning HDCT and final HDCT, each daled by

autologous HSC infusion.



. MATERIALSAND METHODS

1. Patients

Nine patients with advanced pediatric solid tumdrowunderwent
sequential HDCT between June 2005 and December 2606
enrolled to undergo retrospective chart review. dflithe patients
were considered as high risk solid tumors at three tof diagnosis
which were felt to have less than a 20% chanceuofival with
conventional chemotherapy. The disease categaragded in this
study were stage IV neuroblastoma, stage IV rhalydsarcoma,
stage IV nasopharyngeal cancer and stage IV yatktganor. All
nine patients fulfilled the requirements includiage of 1-21 years,
left ventriclular ejection fraction > 50%, norma&ram creatinine and
bilirubin levels, normal serum alkaline phosphated aalanine
aminotrasnferase levels and Lansky’'s performanatust> 70%.

Characteristics of each patient are shown in Table



Table 1. Patient characteristics

Age Cycles of Prior Dz status Source of
Sex Dx Stage Operation
(yr/mo) Chemotherapy at HDCT stem cell
1 M 517 NB v 5 Y VGPR auto PBSC
auto PBSC,
2 M 2/2 NB 1\ 5 Y VGPR
auto CBSC
3 F 4/2 NB 1\ 5 Y PR auto PBSC
4 F 9/5 NB 1\ 3 N PR auto PBSC
5 F 5/5 NB \% 4 Y VGPR auto PBSC
6 M 11/11 RMS \Y 6 Y NR auto PBSC
7 M 15/8 RMS v 3 N PD auto PBSC
8 M 8/7 NPC v 8 N MR auto PBSC
9 M 1/11 YST 1\ 6 Y PR auto PBSC

yr: year, mo: month, Dx: diagnosis, Dz: disease,(HD high-dose chemotherapy,

NB: neuroblastoma, RMS: rhabdomyosarcoma, NPC: ptesgngeal cancer, YST:

yolk sac tumor, Y: yes, N: no, VGPR: very good [@rtesponse,

PR: partial

response, NR: no response, PD: progressive dis&#3eminimal response, auto:

autologous, PBSC: peripheral blood stem cell, CB&d blood stem cell

2.

Initial therapy and subsequent therapy

After evaluation of disease, all patients receiveiiial therapy

including induction chemotherapy, surgical resectiof primary

tumor if possible. Induction chemotherapy was pened according

to their disease categories. After induction chéwm@py with or

without surgical treatment, tumor response wasuaiad.



Peripheral blood stem cell (PBSC) collection wasonmemended
when bone marrow was clear of tumor cells (and g éindings of
tyrosine hydroxylase reverse transcriptase polysgechain reaction
in case of neuroblastoma) and was done after tmifdurth cycle of
chemotherapy. PBSC were harvested and cryopresaposiding to
the standard technique after mobilization with gltaoyte colony
stimulating factor (G-CSF). Minimum 2 x 4@D 34 positive stem
cells per patient's body weight (kg) were recomneshdor one
round of infusion, and if more than twice the taegkenumber of
PBSC were collected, they were preserved in 2 blagene case,
autologous cord blood stem cell was used aftet RxCT.

After PBSC harvest, the patients underwent two egnent courses
of reduced conditioning HDCT (etoposide 200nTgfm day -3,-2,-1,
cyclophophamide 2g/fron day -3,-2, carboplatin 300md/on day -
3,-2) followed by autologous HSC infusion which egrerformed in
four weeks of interval. After the two courses alueed conditioning
HDCT, patients underwent two or three cycles of vemrional
chemotherapy with or without local radiation therag-inally
patients underwent HDCT (either with etoposide 1§0r on day -

8,-7,-6,-5, carboplatin 200mg?rmn day -8,-7,-6,-5, melphalan



50mg/nt on day -8,-7,-6 with total body irradiation (TEBPOcGy
on day -3,-2,-1 or etoposide 200m§/tnm day -7,-6,-5,-4, carboplatin
300mg/ni on day -7,-6,-5,-4, melphalan 180mg/an day -2.) with
autologous HSC infusion after completion of abomeatiment. The
planned schema of therapy and conditioning reging@asshown in

Figure 1. and Table 2.

Induction CT ) }E( )
@_. PRSCH RHDCT 1 j={ RHDCT 2 E{CT. RT HDCT

Yes

Operability

at Dx ¥3
@ RHDCT 1) '=°KRHDCT 2) = [Cl RTJ'” [HDCT )
Yes

No
@[ Induction CT ].ﬂ Evaluation for

PBSCH operability

o &)(RHDCT 1):‘ (RHDCT 2) g [CT. RT] m( HDCT)

Figurel. Planned schema of treatment

Dx: diagnosis, Op: operation, CT: chemotherapy, @BSperipheral blood stem cell
harvest, RHDCT: reduced conditioning high-dose nobierapy, RT: radiation
therapy, HDCT: high-dose chemotherapy.



Table 2. Regimens of high-dose chemother apy

RHDCT HDCT
Etoposide 200mg/fm D-3,-2,-1 Etoposide 150mg/m  D-8,-7,-6,-5
Cyclophosphamide 2g/nf D-3, -2 Carboplatin ~ 200mg/fm  D-8,-7,-6,-5
Carboplatin 300mg/m D-3,-2 Melphalan ~ 50mg/Mm D-8,-7,-6
TBI 300cGy D-3,-2,-1

or
Etoposide 200mg/m  D-7,-6,-5,-4
Carboplatin ~ 300mg/m  D-7,-6,-5,-4
Melphalan ~ 180mg/fmn  D-2

RHDCT: reduced conditioning high-dose chemotherapypDCT: high-dose

chemotherapy, TBI: total body irradiation

3. Supportive Care

After placement of double-lumen Hickman line, patse were
admitted to the hospital for each course of higeedohemotherapy.
Continuous hydration was performed and mesna wasnétrated
when cyclophosphamide was given. All patients nebi
trimethoprim-sulfamethoxazole as prophylaxis agaRmeumocystis
carinii pneumonia.

Transfusion of platelets were administrated as s&g to maintain
a platelet count greater than 30 xX/LGand transfusion of irradiated
packed RBCs were administrated to maintain a hesriato

concentration of greater than 20% to 25%. If pasiesxperienced

10



fever (body temperature of 38°C) and had an absolute neutrophil
count (ANC) < 0.5 x 1UL, they were treated with broad-spectrum
antibiotics and empirical antifungal agents. Iniadd, patients with
a 10% weight loss from the time of starting therageived

nutritional support using total parenteral nutritid@PN).

4. Analysis

Regimen related extramedullary toxicity was gradecbrding to the
national cancer institute (NCI) common toxicity teria (CTC)
version 2.0. Hematopoietic recovery was assessedhegrophil
engraftment time (the median time to absolute o@hif count
(ANC) > 0.5 x 18/L) and platelet recovery time (the median time to
a sustained platelet count more than 50 %L1@ithout transfusion).
Tumor response was assessed after each course GT HiDd 2
months after completion of final HDCT. In case afuxoblastoma,
tumor response was evaluated by International théastoma
response criteria (INRC)pther solid tumors as following; complete
response (CR) defined as disappearance of tumgegudy imaging
studies and normalized biochemical levels, pantgponse (PR)

defined as > 50% decrease of primary tumor witlnglasurable size

11



decrease by > 50% in metastatic lesions, miningdaese (MR) as
< 50% decrease of primary and metastatic tumorowitlany newly

developed lesion, no response (NR) as < 50% dexm@aprimary

lesion and < 25% increase of other existing legiithout any newly

developed lesion, progressive disease (PD) as aagumable lesion
with > 25% increase and any new lesion.

The over all survival from the time of diagnosislldw up duration

after completion of treatment and current survist@tus were also

evaluated.

12



RESULTS

1. Patients

Nine patients aged 2-15 (median 5.5 years) werelledr(Table 1).

All patients had received a median of three cyabesprevious

chemotherapy (range 3-8 cycles) and were exposedrntedian of
five different cytotoxic agents (range 3-5 agentd).nine patients
were diagnosed as stage IV disease. Five were lmlastoma, two
were rhabdomyosarcoma, and there were one nasaogjestycancer
and one yolk sac tumor. Six patients received salgiesection of
primary tumor before starting sequential HDCT, éhrevere

unresectable. The median time from primary treatn@rsequential
HDCT was 5 months (range 3-15 months). Diseasesstatcording
to tumor response to their previous treatment sdaivee very good
partial responses (VGPR), three partial resporBB3, (one minimal

response (MR), one stable disease (SD) and onegssige disease

(PD).

2. Toxicities

Most common extramedullary toxicities aftef* and 2° reduced

13



conditioning HDCT were fever (44.4% and 55.6%), sealvomiting
(33.3% and 44.4%) and stomatitis (33.3% and 44.{%aple 3).
Microbiologically documented infection were confeth in two
(22.2%) and three (33.3%) patients duririgahd 2° reduced HDCT.
Nausea/vomiting were well controlled with antierosti micro-
biologically documented infection were controlleditw broad
spectrum antibiotics and antifungal agents. DiarHever enzyme
elevation and coagulation disorder were developetew patients,
however they were also controlled with supportireatment. There
was one case of transplantation related mortaligM). The patient
was 11 year old boy with stage IV rhabdomyosarcowiao
experienced engraftment failure after™ 2round of reduced
conditioning HDCT. Despite of reinfusion of PBSQGeafengraftment
failure, the patient failed to recover which resdltin severe sepsis
with multi-organ failure and major bleeding; pulnaoy hemorrhage
and gastrointestinal bleeding. Among nine patierite underwent °1
and 2° reduced conditioning HDCT, two patients didn’t fjwough
the final HDCT. One was because of TRM who we &xgd just
before, the other patient was because of diseagggssion in spite of

2" course of reduced conditioning HDCT.

14



Table 3. Extramedullary toxicities after high-dose chemother apy

RHDCT (1) RHDCT(2)  HDCT(3)
(n=9) (n=9) (n=7)
Presence of high feve( 38.5C) 419 (44.4%) 5/9 (55.6%) 4/7 (57.1%)
Duration (days) of high fever 2.1 (0~5) 4.1 (0~13) 2.1 (0~6)

Microbiologically documented

infection

Nausea/vomiting

Stomatitis

Diarrhea

Liver enzyme elevation
Veno-occlusive disease
Coagulation disorder

Tx related mortality

2/9 (22.2%)

3/9 (33.3%)
3/9 (33.3%)
1/9 (11.1%)
1/9 (11.1%)
0/9 (0%)
1/9 (11.1%)
0/9 (0%)

3/9 (33.3%) 2/7 (28.6%)

419 (44.4%) 417 (57.1%)
419 (44,4%) 37 (42.9%)
219 (22,2%) 217 (28.6%)

1/9 (11.1%) 1/7 (14.3%)

0/9 (0%)

0/7 (0%)

219 (22.2%)2/7 (28.6%)

1/9 (11.1%)

0/7 (0%)

RHDCT: reduced conditioning high-dose chemotherapypDCT: high-dose

chemotherapy

After final HDCT, which was 8 round of sequential HDCT, the most

common extramedullary toxicities were fever (57.1%dmiting

(57.1%), stomatitis (42.9%) and two patients wareficmed to have

a microbiologically documented infection (28.6%hoEe were also

well controlled with antiemetics, broad spectruntil@atics and

antifungal agents. Diarrhea, liver enzyme elevatiod coagulation

disorder were developed in few patients which weed controlled

with supportive treatment. There was no veno-ocihes disorder

15



during total three rounds of HDCT. None of the guaits experienced

toxic death after final HDCT.

3. Hematologic recovery

All nine patients had neutropenia after each cpéleiDCT. Platelet
transfusion because of low platelet counts (< 3QQYL) was

performed in most patients. Median number of pétélansfusion
after each reduced conditioning HDCT was threegga®~14) and
four (range 3~7) after final HDCT. Median number &BC

transfusion was two (range 1~3) after each redummutitioning

HDCT and three (range 2~4) after final HDCT.

The number of PBSC infused per cycle ranged fra@nx2L0 cells/kg

to 8.3 x 10cells/kg (median 3.4 x feells/kg) at ¥ reduced HDCT,
2.4 x 16 cells/kg to 7.0 x 10cells/kg (median 3.2 x 2@&ells/kg) at
2" reduced conditioning HDCT and 3.2 x°1¢ells/kg to 4.8 x 10

cells/kg (median 4.4 x focells/kg)at final HDCT (Table 4). One
patient used autologous cord blood stem cell (1.10xCD 34+

cells/kg, 3.4 x 10total neucleated cells /kg) for his final HDCT. tii
the use of G-CSF and PBSC support, the resultingliane

engraftment time were 12 (range 9-22 days) anddyé 12-14 days,

16



except one case of engraftment failure) days aftemd 2° reduced

conditioning HDCT, 12 (range 10-29 days, includicase of cord

blood stem cell infusion) days after final HDCT.

Median platelet engraftment time after™ land 2° reduced

conditioning HDCT was 16 (range 10-26 days, exdépt case of
engraftment failure) days, and after final HDCT,(lahge 12-47 days,
including the case of cord blood stem cell infuyiatays were

required.

Table 4. Infused cells and hematopoietic recovery time

Infused CD34+ cell dose ANC engraftment PLT engraftment

(x 10 cells/kg) (days) (days)
RHDCT(1) 3.4 12 16
RHDCT(2) 3.2 13 16
HDCT 4.4 12 14

ANC: absolute neutrophil count, PLT: platelet, RHD@educed conditioning high-
dose chemotherapy, HDCT: high-dose chemotherapy

4. Responseand survival

Of the nine patients who underwerit and 2° round of reduced
conditioning HDCT, seven patients completed alle¢hrounds of
sequential HDCT (Table 5). One patient didn't ugdefinal HDCT

because of disease progression in spite of twod®wi reduced

17



conditioning HDCT, the other patient experiencednsplantation
related death owing to engraftment failure durifigcdurse reduced
conditioning HDCT.

Three patients who showed VGPR after inductionabgrhad CR,
another three patients who showed PR after indutkierapy had CR,
one patient with MR had PR and one patient with &2hieved PR
after completion of sequential HDCT. In aspect@ien patients who
completed total three courses of sequential HDQX, matients
achieved CR and one patient PR.

Median overall survival time from diagnosis wasménths (range 9-
24 months) and median follow up duration after clatipn of
sequential HDCT was 9 months (range 4-11 monthsjorg seven
patients who completed sequential HDCT, six patiané alive in CR
status, one patient is alive in PR status withaskake progression.
One patient who completed only two rounds of redugenditioning

HDCT is alive with disease progression.

18



Table 5. Response and survival after sequential high-dose chemother apy

Dz status Response after oS F/U duration after  Current
no- X at HDCT completion of Tx (mo) HDCT (mo) status
1 NB VGPR CR 18 11 alive, CR
2 NB VGPR CR 18 9 alive, CR
3 NB PR CR 19 9 alive, CR
4 NB PR CR 16 alive, CR
5 NB VGPR CR 12 4 alive, CR
6 RM NR NE 9 NE TRM
7 RM PD PR 12 4 alive, PR
8 NPC MR NE 24 9 alive, PD
9 YST PR CR 23 9 alive, CR

yr: year, mo: month, Dx: diagnosis, Dz: disease, tfeatment, OS: overall survival,

F/U: follow up,

HDCT: high-dose chemotherapy, NBeuroblastoma, RM:

rhabdomyosarcoma, NPC: nasopharyngeal cancer, W sac tumor, VGPR: very

good partial response, PR: partial response, NResgonse, PD: progressive disease,

MR: minimal response, NE: not evaluable, TRM: trdastation related mortality

19



V. DISCUSSION

The dose-effect relationship in pediatric solid twunehemotherapy has
been emphasized during last few decades and ibeaks for the use of
megatherapy protocols with stem cell support arst@ated procedures
are given. At first this approach was used in nelasioma, but it has
subsequently been applied to most of advanced, conuhildhood solid
tumors. The results of megatherapy followed by lagmus stem cell
reinfusion were encouraging in recurrent or refsactnon-Hodgkin’s
lymphoma, advanced high risk neuroblastoma, Ewinga&coma,
rhabdomyosarcoma, brain tumors and malignant gedtrtiomor and so
on?*®#® However, most patients have had only brief respoeading
with an early recurrence of the primary tumor. Therall long term
survival rate was only 20-40%."

Since then, many approaches have been tried tmimphe results of the
megatherapy, and these approaches included inoge#ts8 number of
agents in the myeloablative regimen and utilizireca;d course of
HDCT with HSC infusior?: * '® Over last decade, various methods of
HDCT such as “tandem HDCT”, “triple tandem HDCThdasome other
forms of sequential HDCT with autologous HSC supparve been tried

in some disease entities of advanced high riskapedisolid tumors: ® **

20



1822 However, despite of improving long-term survivates seen in
patients treated with these various HDCT, still sidarable portion of
patients are not cured, which encourage us to dpwelnear maximum
tolerated dose of HDCT method with minimizing toritects.

Clinical use of high-dose alkylators and platinuampounds in high-risk
solid tumors are limited by the acute and long téoxicities of these
regimens™ ?* #*Especially, myelosuppression and infections fretjye

necessitate dose reductions or prolonged delaysebat courses of
therapy. One strategy to decrease myelosuppressidnmaintain dose
intensity is to infuse autologous HSC after cheramhy as

hematopoietic support. Clinical trials using PBSCetween

submyeloablative chemotherapy courses have suallgsstreased dose
intensity by delivering chemotherapy at shorteenwls in patients with
breast cancer, lung cancer, adult sarcomas, gelintuosors, pediatric

brain tumors, and pediatric soft tissue sarcothas?’

According to above backgrounds, protocol of thisigtoad the following

important characteristics: (1) collection of peepdl blood stem cells
(PBSC) early in therapy, presumably before sigaifiogenetic damage in
hematopoietic stem and progenitor cells had ocdunem the induction

chemotherapy cycles, (2) rapid progression fromfitst to the second

21



HDCT by decreasing the intensity of conditioningesiotherapy to
submyeloablative level with autologous HSC suppeanich prevented
delay of treatment between two courses, (3) fifaCH for consolidation
of residual disease in PR status patients anddiesalidation of minimal
residual disease in CR status patients. The irdénhis study was to
assess the feasibility of this approach and touewal the short term
response rate to this intensive sequential HDCihreg.

A response rate (CR/VGPR/PR) of 78% (7 out of 9% wWacumented,
which is similar to other published reports usintensive theraps ** %

29 Sequential PBSC mobilization and collection amgogng patients
and even in the presence of bone marrow diseasmaeniy seen in high
risk neuroblastoma were feasible. The major toeigiof this regimen
were hematologic and infectious complications. ©tgeade 3 and 4
toxicities (stomatitis, vomiting) were controllablevith supportive

treatments. There was one toxic death owing toagtmgent failure which

documents 11% of treatment mortality rate, howeiterwas one

engraftment failure out of 25 infusions.

There were no other serious organ toxicities oleskrduring or after
therapy with a median follow-up of 9 months. Overtidis study seems

to be feasible with acceptable toxicities.

22



Mobilization and harvesting of PBSC was feasiblerewn youngest
patient (13 months). Despite of presence of bongawainvolvement
with neuroblastoma among 3 of the 5 patients agraiais, PBSC
mobilization and harvest was feasible with everySEBproducts testing
free of tumor contamination by reverse transcriptpslymerase chain
reaction for tyrosine hydroxylase. However, theiogttrisk of tumor cell
contamination which has the potentialities to dbuote to disease
recurrence still remains. Determining whether PB&dllection and
reinfusion during induction significantly altersetevent-free survival for
children with high-risk neuroblastoma who ultimgteproceed to
consolidation using immunocytochemistry negativenstcell product
would require a larger, prospective, randomized tirmatitutional
study?°

In aspect of hematologic recovery, there was noifségnt difference of
engraftment duration of both neutrophil and pldtbktween three cycles
of HDCT. The infectious complications encounteredrevmanageable
with broad spectrum antibiotics and empirical amgal agents with
intensive supportive care. However, both two pagiemho experienced
microbiologically documented infection had anothefectious event

during next HDCT. Excluding one patient with engmant failure all

23



infectious conditions were fully recovered.

Other grade 3 and 4 toxicities included nausea,itimgnand stomatitis
with small portion of liver enzyme elevation anchgalation disorder. All
of these toxic effects were well controlled wittpportive treatment and
was completely recovered after hematologic engeaitmFor painful
stomatitis, oral or intravenous analgesics weral usecording to pain
scale. Gastrointestinal discomfort was managed arntiemetics, in case
of weight loss because of poor oral intake, notndil support was
provided by total parenteral nutrition.

The response rate (CR/VGPR/PR) of this study wa%, A8hich was
comparable to most published reports for high-riskroblastom&’ 2% %
Kushner et al. have reported a CR/VGPR of 79% aR& af 16% using
the MSKCC N6 protocol using five cycles of interesichemotherapy
instead of seven to reduce toxicittesPradhan et al. have reported
response rate (CR/VGPR/PR) of 78% using sequeritis@nsive
induction chemotherapy (etoposide, carbopatin andtensive
cyclophosphamide) with sequential PBSC infusfbrOther disease
entities included in this study such as rhabdontgusaa,

nasopharyngeal cancer and yolk sac tumor do noé ltmmparable

response data since sequential HDCT method yet.eMenvin case of

24



those advanced high-risk solid tumors with poor gpasis with
conventional chemotherapy, it seems to be feadibl@pplicate this
method for an option of treatment according t@dseptable toxicity.
The results of this study demonstrate that it &sitele to treat advanced
pediatric solid tumor patients with sequential HDiGgluding 2 cycles of
reduced conditioning HDCT supported by autologo®CHWe found
that it was possible to collect a sufficient numbérPBSCs to support
children through total 3 cycles of HDCT and rescliee rate of death
because of toxicities was within the range obsewitld other stem-cell
approaches. The response rate following sequedb&T is comparable
with published reports with acceptable hematologixicities and
engraftment time. In view of the small number oéleable patients, this
result should be considered as preliminary. Théwmor effects of this
regimen need to be further evaluated with a lagyeup of pediatric

patients.
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V. CONCLUSION

3 cycles of sequential HDCT including 2 courseseoluced conditioning
HDCT supported by autologous HSC seems to be feasibadvanced
childhood solid tumors. It was feasible to collsafficient PBSCs for 3
courses of HDCT and the hematologic recovery aept were achieved
within 2 weeks except one case of engraftment railwhich is one
engraftment failure of out of 25 HSC infusions. faxtedullary toxicities
were controllable with supportive treatment, and s&rious organ
toxicities were found during median follow-up pefi@f 9 months.
Tumor response rate of this sequential HDCT was 7ABBitch is
comparable with previous HDCT regimens. It seenst tfequential
HDCT including 2 times of reduced conditioning HDG&ems to be
effective in treating advanced childhood solid tuspa@approaching and
maintaining CR status. Since the follow-up perisghort, these results
should be considered as preliminary findings whieuires long-term
follow up about adverse effects and survival. ldigon, the antitumor
effect of this regimen needs to be further evalliaieh a larger group of

patients.
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