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relapse or progression have a poor prognosis.

Abbreviations: ACT, Actinomycin D; CBDCA, Carboplatin; Cl, Confidence interval; CPA, Cyclophosphamide; CR, Complete response; CT, Computed tomography; DOC, Docetaxel; DXR,
Doxorubicin; ESFT, Ewing's sarcoma family of tumors; ETP, Etoposide; EWSR, Ewing sarcoma breakpoint region; FISH, Fluorescent in situ hybridization; GEM, Gemcitabine; ICE, Ifosfamide
+carboplatin+etoposide; IE, Ifosfamide+etoposide; IFM, Ifosfamide; IRI, Irinotecan; MEL, Melphalan; OS, Overall survival; PD, Progressive disease; PR, Partial response; RFI, Relapse-free interval;
SCT, Stem cell transplantation; SD, Stable disease; TMZ, Temozolomide; TPT, Topotecan; VCR, Vincristine; VDC, Vincristine+doxorubicin+cyclophosphamide.
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Aim: This study aimed to identify the prognostic and therapeutic factors affecting
overall survival (OS) of patients with recurrent or refractory localized ESFT.

Methods and results: Thirty-eight patients with localized ESFT who experienced first
relapse or progression between 2000 and 2018 were retrospectively reviewed. The
5-year OS rate of the entire cohort was 48.3% (95% confidence interval, 29.9%-
64.5%). Multivariate analysis of OS identified time to relapse or progression, but not
stem cell transplantation (SCT), as the sole independent risk factor (hazard ratio,
35.8; P = .002). Among 31 patients who received salvage chemotherapy before local
treatment, 21 received chemotherapy regimens that are not conventionally used for
newly diagnosed ESFT. The objective response rate to first-line salvage chemother-
apy was 55.2% in the 29 evaluable patients. Time to relapse or progression was sig-
nificantly associated with response to first-line salvage chemotherapy (P = .006).
Conclusions: The present study fails to demonstrate significant clinical benefit of
SCT for recurrent or refractory localized ESFT. Recently established chemotherapy

regimens may increase the survival rate of patients with recurrent or refractory local-
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1 | INTRODUCTION

Ewing's sarcoma family of tumors (ESFT), the second most frequent
bone tumor in children and young adults, is genetically characterized
by a fusion involving Ewing sarcoma breakpoint region (EWSR)1 gene
and a member of the ETS family of transcription factors.! Introduction
of first-line multidrug regimens, consisting of three to six combination
of key drugs [vincristine (VCR), doxorubicin (DXR), cyclophosphamide
(CPA), ifosfamide (IFM), etoposide (ETP), and actinomycin D (ACT)],
led to markedly improved outcome of patients with ESFT. Conse-
quently, intensified multidrug chemotherapy, achieved by increasing
the dose or by decreasing the interval between chemotherapy cycles,
in combination with surgery and radiotherapy has contributed to a
high survival rate of 70% to 80%. However, approximately 30% to
40% of patients with localized ESFT experience relapse or progres-
sion.}”” The prognosis of these patients is extremely poor, with a long-
term survival rate of approximately 10% to 30%.5*% Time to relapse

11,12

or progression,®1%1213 type of relapse or progression, response

to first-line salvage chemotherapy,'® and stem cell transplantation
(SCT) are strong prognostic factors for overall survival (OS).*3

Because standard salvage chemotherapy has not been established
to date, another combination of these key drugs was previously used
as salvage chemotherapy for recurrent or refractory ESFT, in combina-
tion with local treatment (surgery and radiotherapy) for the primary
site and/or metastasis. However, recurrent or refractory ESFT is often
resistant to these chemotherapy regimens. Recently established che-
motherapy regimens, including IFM + VP16 + carboplatin (CBDCA,
ICE), topotecan (TPT) + CPA, temozolomide (TMZ) + irinotecan (IRI),

and gemcitabine (GEM) + docetaxel (DOC), are effective in a fraction

ized ESFT while attenuating the beneficial effect of SCT.

chemotherapy, Ewing's sarcoma family of tumors, progression, relapse, stem cell transplantation

of patients with recurrent or refractory ESFT.24® These regimens
may change the clinical impact of prognostic factors over time. In the
current study, we retrospectively analyzed the clinical outcomes of
patients with localized ESFT who experienced relapse or progression

to evaluate the prognostic factors affecting OS in the recent era.

2 | MATERIALS AND METHODS
2.1 | Study design and data collection

This study was approved by the Clinical Research Review Commit-
tee of the Japan Children's Cancer Group and the Institutional
Ethics Committee of Kyoto University Hospital. Data from
47 patients with localized ESFT who experienced first relapse or
progression between 2000 and 2018 were obtained from 30 institu-
tions by self-administered questionnaire. Of these, nine patients
were excluded due to a lack of data on survival status (n = 2) or
EWS-ETS fusion gene (n = 6). One patient who did not relapse was
also excluded. EWS-ETS fusion genes, including EWS-FLI1 (n = 23),
EWS-ERG (n = 1), and EWS-FEV (n = 2), were detected in 26 patients
by reverse transcription polymerase chain reaction. In the remaining
12 patients, the EWSR1 translocation was detected by fluorescent
in situ hybridization (FISH) using break-apart probes. In total,
38 patients who were diagnosed as ESFT by molecular testing were
analyzed.

Relapse or progression was confirmed by imaging including com-
puted tomography (CT), magnetic resonance imaging, or positron emis-

sion tomography-CT in all patients. Histological analyses were not
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routinely performed to confirm relapse or progression. Relapse-free according to the previous report.}® Radiological response to chemother- g
interval (RFI) was defined as the time from initial diagnosis to first apy was evaluated according to the RECIST guidelines (version 1.1).1? §
relapse, as previously reported.*® A cut-off RFI value of 2 years was set %
Ef

TABLE 1 Patient characteristics at initial diagnosis and treatment 22 | Statistical analysis i
(=}

All patients (n = 38) B

L The probability of OS, defined as the duration of survival between g
Characteristi N % 2
aracteristics o. 43 <2
first relapse or progression and either death or the last follow-up, £

Sex g
El

Male 22 57.9 TABLE 2 Patient characteristics at first relapse or progression §
Female 16 421 g

All patients (n = 38) 8

Age at diagnosis (years) %
T ) =

Median (range) 13.5 (1-29) Characteristics No. % &
Primary tumor site Relapse-free interval (months) j;
Extremity 19 50.0 Median (range) 8 (0-46) §
Axial 13 34.2 <24 months 26 68.4 §

B3

Other 6 15.8 224 months 12 31.6 :

T (]

Primary tumor origin Time of relapse g
Bone 25 65.8 On therapy 8 211 §

3

Soft tissue 13 34.2 Off therapy 30 782 H
Primary tumor volume (mL) Type of relapse or progression %
Median (range) 197 (15-1893) L] g 287 8
<200 mL 13 34.2 Metastatic 26 68.4 %
>200 mL 13 34.2 Combined 3 7.9 g
Missing 12 31.6 First-line salvage chemotherapy before local treatment g
Fusion gene VDC/IE g3w 4 10.5 g
SR o5 S TPT-based 8 211 g
EWS-ERG 1 26 TMZ/IRI £ VCR 6 15.8 12

(=}

EWS-FEV 2 53 ICE 6 158 =
EWSR1-FISH 12 31.6 GEM+DOC 1 26 3

£

Initial chemotherapy before local treatment Other 6 158 a
VDC/IE 2w 9 23.7 No 7 184 :
VDC/IE q3w 15 395 Local treatment for primary site g
VAIA 3 7.9 Surgery 4 10.5 g
VIDE 2 53 Radiotherapy 3 79 g
Surgery and radiothera 1 2.6 3

Other 1 26 gery Py :
Missing 1 2.6 No 30 78.9 %

No 7 18.4 Local treatment for metastasis El
Local treatment for primary site Surgery 7 18.4 EU
Surgery 21 552 Radiotherapy 15 39.5 g
Radiotherapy 5 132 Surgery and radiotherapy 3 7.9 g

&

Surgery and radiotherapy 10 26.3 No 13 34.2 Q

No 2 5.3 SCT for relapse or progression §.

]

SCT before relapse or progression No 22 57.9 E
No 34 895 Yes 16 42.1 §

Yes 4 105 Follow-up period (months) g
Median (range) 19 (3-133) g

Abbreviations: EWSR, Ewing's sarcoma region; IE, ifosfamide+etoposide; 2
q2w, every 2 weeks; g3w, every 3 weeks; SCT, stem cell transplantation; Abbreviations: DOC, docetaxel; GEM, gemcitabine; ICE, ifosphamide %
VAIA, vincristine+actinomycin+ifosfamide+doxorubicin; VDC, vincristine +carboplatin+etoposide; IE, ifosfamide+etoposide; IRI, irinotecan; q3w, every §
+doxorubicin+cyclophosphamideVIDE, vincristine+ifosfamide+doxorubicin 3 weeks; SCT, stem cell transplantation; TMZ, temozolimide; TPT, topotecan; s
+etoposide. VCR, vincristine; VDC, vincristine+doxorubicin+cyclophosphamide. §
3

g
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was estimated using the Kaplan-Meier method; the log-rank test and
the Cox proportional hazard model were used for univariate and mul-
tivariate analyses, respectively. The factors included in the analyses
were patient age group (0-12 years vs 213), gender (male vs female),
fusion gene (EWS-FLI1 vs EWS-ERG vs EWS-FEV vs EWSR1-FISH), pri-
mary tumor origin (bone vs soft tissue), primary tumor site (extremity
vs axial vs other), time to relapse or progression (off therapy vs on
therapy), relapse-free interval (22 years vs <2 years), type of relapse
or progression [local vs metastatic vs combined (local and synchronal
metastatic)], response to first-line salvage chemotherapy [complete
response (CR)/partial response (PR) vs stable disease (SD)/progressive
disease (PD)], and SCT for relapse or progression (no vs yes). Factors
with P < .1 in the univariate analysis were included in the multivariate
analysis. Pearson's chi-squared test and a logistic regression model
were used for univariate analysis of response to first-line salvage che-
motherapy. All statistical analyses were performed using EZR (version
1.32, Saitama Medical Center, Jichi Medical University), which is a
graphical user interface for R (the R Foundation for Statistical
Computing).2°

TABLE 3 Univariate and multivariate analyses of factors affecting OS

5 years OS, %

Variables Factors (n) (95% Cl)
Age group 0-12 (18) 61.5(33.3-80.7)
213 (20) 34.9 (12.5-58.7)
Gender Male (22) 42.2 (19.4-63.5)
Female (16) 56.1(26.2-77.9)
Fusion gene EWS-FLI1 (23) 45,5 (22.7-65.8)
EWS-ERG (1) 100
EWS-FEV (2) 0
EWS-FISH (12) 52.9 (20.5-77.4)
Primary tumor origin Bone (25) 52.5(30.3-70.6)
Soft tissue (13) 36.3 (8.8-65.5)
Primary tumor site Extremity (13) 40.3 (13.7-66.0)
Axial (19) 56.1(27.4-77.3)
Other (6) 50.0(11.1-80.4)
Time of relapse Off therapy (30) 61.8 (38.7-78.3)

Relapse-free interval

On therapy (8)
<24 months (26)
>24 months (12)

0
47.9 (25.5-67.2)
50.0 (18.4-75.3)

Type of relapse or progression Local (9) 37.0(1.4-79.4)
Metastatic (26) 53.1(31.2-71.0)
Combined (3) 0
Response to first-line salvage CR/PR (16) 53.1(23.6-75.7)
chemotherapy SD/PD (13) 17.9 (1.3-50.4)
SCT for relapse or progression No (22) 53.4 (28.2-73.3)
Yes (16) 42.5(16.7-66.4)

3 | RESULTS

3.1 | Patient characteristics at initial diagnosis and
treatment

Of 50 surveyed institutions, 30 (60.0%) responded. The characteris-
tics at initial diagnosis and the treatment of the 38 patients included
in the study are presented in Table 1. The median age at initial
diagnosis was 13 years (range, 1-29 years). Among 31 patients
receiving initial chemotherapy before local treatment, 24 received
VCR + DXR + CPA (VDC)/IFM + ETP (IE) at 2-week (n = 9) or
3-week (n = 15) intervals. Of the 29 patients evaluable for radiologi-
cal response to initial chemotherapy before local treatment, there
were 3 CR, 19 PR, 4 SD, and 3 PD, with an objective response rate
(CR+ PR) of 75.9%. The remaining seven patients who initially
underwent surgery at the primary site received postoperative
chemotherapy, including VDC/IE (n = 4), VCR + ACT+IFM + DXR
(n = 1), and others (n = 2). Four patients underwent SCT during initial
treatment.

L. . Multivariate analysis
Univariate analysis

P-value HR (95% Cl) P-value
144 N.E. N.E.
124 N.E. N.E.
.590 N.E. N.E.
.329 N.E. N.E.
.768 N.E. N.E.

<.001 Reference

35.8 (3.54-363.2) .002
.581 N.E. N.E.
<.001 Reference
0.83(0.22-3.12) 779
3.06 (0.37-25.5) .301
.026 Reference
2.04 (0.64-6.51) 229
.610 N.E. N.E.

Abbreviations: Cl, confidence interval; CR, complete response; EWSR, Ewing's sarcoma region; FISH, fluorescent in situ hybridization; HR, hazard ratio;
N.E., not evaluated; OS, overall survival; PD, progressive disease; PR, partial response; SCT, stem cell transplantation; SD, stable disease.
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3.2 | Patient characteristics at first relapse or
progression

The clinical features of 38 patients at first relapse or progression are
presented in Table 2. The median RFlI was 8 months (range,
0-46 months). Of the 38 patients, 30 (78.9%) experienced relapse or
progression off therapy. Twenty-six (68.4%) patients developed meta-
static (without local) relapse or progression. Thirty-one patients
received first-line salvage chemotherapy before local treatment,
whereas the remaining seven patients initially underwent local treat-
ment. Among the 31 patients who received chemotherapy before local
treatment, 21 were treated with first-line salvage regimens that are not
conventionally used for newly diagnosed ESFT, including TPT-based
chemotherapy (n = 8), TMZ + IRl £ VCR (n = 6), ICE (n = 6), and GEM
+DOC (n = 1). Among the seven patients initially receiving local treat-
ment, four received first-line salvage chemotherapy such as TMZ + IRI
+ VCR (n = 2), TPT-based chemotherapy (n = 1), and VDC/IE at 3-week
intervals (n = 1). The local treatment for the primary site was surgery in
four patients, radiotherapy in three patients, and both treatments in
one patient. The local treatment for metastasis was surgery in 7 patents,
radiotherapy in 15 patients, and both treatments in 3 patients. Sixteen

patients underwent SCT for first relapse or progression.

3.3 | Factors affecting OS

The 5-year OS rate of the entire cohort was 48.3% [95% confidence
interval (Cl), 29.9%-64.5%]. Treatment-related death was observed in

50of 9
ICancer Reports ﬂI—WI LEY
three patients who underwent allogeneic SCT. No secondary malig-
nancy was observed. In the univariate analysis, time to relapse or pro-
gression, type of relapse or progression, and response to first-line
salvage chemotherapy, but not SCT, were identified as risk factors for
OS. Multivariate analysis identified time to relapse or progression as
the sole independent risk factor for OS (adjusted hazard ratio 35.8;
95% Cl, 3.54-363.2, P = .002; Table 3).

Of the 29 patients evaluable for radiological response to first-line
salvage chemotherapy before local treatment, there were three CR,
13 PR, four SD, and nine PD, with an objective response rate of
55.2%. Of 23 patients experiencing relapse or progression off therapy,
15 achieved CR or PR, whereas one of six patients experiencing
relapse or progression on therapy achieved CR or PR (P = .006,
Figure 1A). Among the 23 patients experiencing relapse or progres-
sion off therapy, there was no significant difference in response

according to the type of chemotherapy (P = .270, Figure 1B).

3.4 | Impact of SCT on clinical outcome

The clinical information of 16 patients undergoing SCT for relapse or
progression is presented in Table 4. Eleven patients received single
autologous SCT, one received tandem autologous SCT, two received
single allogeneic SCT, and two received tandem autologous-allogeneic
SCT. The most common conditioning regimens were busulfan+mel-
phalan (MEL) (n = 9) and CBDCA+ETP + MEL (n = 3). The 5-year OS
rate of 16 patients who underwent SCT after relapse or progression
(42.5%; 95% Cl, 16.7%-66.4%) was comparable to that of 22 patents

P=0.270

mPD
o SD
BPR
OCR

(A) 25 (B) 8
P=0.006
20
6
15
4
10
2
5
0 0
Off therapy On therapy

@Q

&

FIGURE 1 A, B, Radiological response to first-line salvage chemotherapy before local treatment grouped by time to relapse or progression A, and
type of salvage chemotherapy B. CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; VDC, vincristine+doxorubicin
+cyclophosphamide; IE, ifosfamide+etoposide; TPT, topotecan; TMZ, temozolomide; IR, irinotecan; ICE, ifosfamide+carboplatin+etoposide
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who did not (53.4%; 95% Cl, 28.2%-73.3%; P = .610; Table 3). All four Next, we analyzed the influence of other confounding factors on
patients undergoing allogeneic SCT died of complications (n = 3) or the significance of SCT. Among patients who underwent SCT for
disease progression (n = 1). relapse or progression, the 5-year OS rates grouped by disease status
TABLE 4 Clinical information of patients undergoing SCT for relapse or progression
Age at Type of relapse Disease status Second SCT source Outcome
No. diagnosis (yr) Sex or progression before SCT First SCT source (regimen) (regimen) (mo)
1 8 F Metastatic SD Auto-PB (ETP) - 10 (DOD)
2 19 F Metastatic PR Auto-PB (BU, MEL) MMR-PB 13 (DOC)
(FLU, MEL, ATG)
20 M Metastatic PR MMR-PB (FLU, MEL, ATG) - 18 (DOC)
4 16 F Local PD Auto-PB (IFO, CBDCA, ETP) MR-PB 18 (AWD)
(FLU, BU)
5 4 M Local PD UR-CB (FLU, MEL, ETP) - 10 (DOC)
6 17 M Local PD Auto-PB (BU, MEL) = 4 (DOD)
7 17 M Metastatic PR Auto-PB (BU, MEL) - 42 (DOD)
8 10 F Metastatic CR Auto-PB (BU, MEL) - 22 (DOD)
9 12 F Metastatic PR Auto-PB (BU, MEL) - 9 (NED)
10 8 M Metastatic CR Auto-PB (CBDCA, ETP, MEL) Auto-PB 97 (DOD)
(TBI, TEPA)
11 16 F Metastatic CR Auto-PB (BU, MEL) - 22 (NED)
12 14 F Metastatic PR Auto-PB (BU, MEL) = 60 (NED)
13 9 F Metastatic CR Auto-PB (CBDCA, ETP, MEL) - 81 (NED)
14 10 F Metastatic CR Auto-PB (BU, MEL) = 91 (NED)
15 24 M Metastatic CR Auto-PB (BU, MEL) - 61 (NED)
16 14 F Metastatic CR Auto-PB (CBDCA, ETP, MEL) = 9 (DOD)

Abbreviations: ATG, anti-thymocyte globulin; Auto-PB, autologous peripheral blood stem cells; AWD, alive with disease; BU, busulfan; CBDCA,
carboplatin; CR, complete response; DOC, died of complications; DOD, died of disease; ETP, etoposide; F, female; FLU, fludarabine; IFO, ifosfamide; M,
male; MEL, melphalan; MMR-PB, HLA-mismatched related peripheral blood stem cells; mo, months; MR-PB, HLA-matched related peripheral blood stem
cells; NED, no evidence of disease; PD, progressive disease; PR, partial response; SCT, stem cell transplantation; SD, stable disease; TBI, total body
irradiation; TEPA, thiotepa; UR-CB, unrelated cord blood; yr, years.

(A) 1o ! (B) 10 47
SCT (-), CR/PR
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FIGURE 2 A, B OS rates of patients who underwent SCT grouped by disease status before SCT, A, and response to first-line salvage
chemotherapy and SCT, B. CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease
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before SCT were 68.6% (95% Cl, 21.3%-91.2%) in seven patients with
CR, 25.0% (95% Cl, 0.9%-66.5%) in five patients with PR, and 0% in
four patients with SD/PD (P = .038, Figure 2A). The 5-year OS rates
grouped by response to first-line salvage chemotherapy and SCT were
37.5% (95% Cl, 8.7%-67.4%) in nine patients with CR/PR who under-
went SCT, 80.0% (95% Cl, 20.4%-96.9%) in seven patients with
CR/PR who did not, 0% in three patients with SD/PD who underwent
SCT, and 18.8% (95% Cl, 1.2%-52.9%) in 10 patients with SD/PD
who did not (P = .384, Figure 2B).

3.5 | Impact of local treatment on clinical outcome
To evaluate the impact of local treatment for recurrent or refractory
ESFT, we analyzed the OS rates of patients with primary site or meta-
static disease alone. Among nine patients with primary site involvement
alone, the 5-year OS rate was higher in five patients who underwent sur-
gery (80.0%,; 95% Cl, 20.4%-96.9%) than in four patients who did not,
although the difference was not statistically significant (0%, P = .384,
Figure S1a). Among 26 patients with metastasis alone, the 5-year OS
rate was higher in eight patients who underwent surgery with or without
radiotherapy (85.7%; 95% Cl, 33.4%-97.9%) than in 13 patients receiving
radiotherapy alone (29.9%; 95% Cl, 7.5%-57.0%) or five patients without
local treatment (60.0%; 95% Cl, 12.6%-88.2%), although the difference
was not statistically significant (P = .196, Figure S1b).

4 | DISCUSSION

The 5-year OS rate in our patient cohort was 48.3%, which is rela-
tively higher than that of patients with recurrent or refractory local-
ized ESFT reported previously (20%-30%).81® The objective response
rate to first-line salvage chemotherapy (55.2%) was also higher than
that reported previously.”*® In the present study, more than half of
the patients received ICE, TPT-based chemotherapy, and TMZ + IRI
+ VCR, which are not conventionally used for newly diagnosed ESFT,
whereas nearly half of the patients conventionally received IE in pre-
vious reports.”1® These observations suggest that recently established
regimens may increase the response rate to chemotherapy and the
survival rate of patients with recurrent or refractory localized ESFT.
Another possible explanation for the difference in OS is that the pre-
sent study included a higher proportion of younger patients with a
better outcome, although age at initial diagnosis was not identified as
an independent prognostic factor. Furthermore, selection bias poten-
tially introduced by data from patients with a better clinical outcome
may affect OS. Nonetheless, a prospective study including larger
populations is required to establish the optimal treatment strategy
incorporating novel chemotherapy regimens to increase the curative
rate of recurrent or refractory ESFT.

Time to relapse or progression, type of relapse or progression,
response to first-line salvage chemotherapy, and SCT are strong prog-
nostic factors for OS in patients with recurrent or refractory

ESFT.81913 |y the present study, time to relapse or progression was
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significantly related to response to first-line salvage chemotherapy
and identified as the sole independent risk factor affecting OS. These
observations suggest the limitations of currently available chemother-
apy regimens for patients who experience relapse or progression on
therapy. Because the efficacy of molecular-targeted therapy, such as
monoclonal antibody to the insulin-like growth factor 1 receptor, is

T,2%22 comprehensive

limited for a subgroup of patients with ESF
molecular profiling for targeted therapy is a prerequisite for tailoring
personalized therapies.

Regarding the type of relapse or progression, the outcome after
combined relapse or progression is markedly inferior to that after local
relapse or progression alone or metastatic relapse or progression
alone.*>12 |n the present study, the three patients with combined
relapse or progression died from the disease; however, the type of
relapse or progression was not identified as an independent prognos-
tic factor probably because of the paucity of available data.

High-dose chemotherapy with SCT is used for recurrent or
refractory ESFT to overcome relative resistance to chemotherapy.
However, the clinical significance of SCT remains controversial. Sev-
eral analyses were unable to address the clinical significance of SCT
because few patients achieved CR or PR after salvage chemother-
apy and underwent SCT.2%?* Furthermore, recent reports demon-
strating the clinical efficacy of SCT exclude patients with
chemotherapy-resistant disease who could not achieve CR or PR,
which introduces selection bias favoring patients following a better
clinical course or receiving treatment in highly specialized hospi-
tals.*®2> The present study included patients with SD or PD after
salvage chemotherapy and confirmed the clinical significance of dis-
ease status before SCT. However, we found that response to first-
line salvage chemotherapy affects the clinical outcome irrespective
of SCT. The clinical significance of conditioning regimens, tandem
HSCT, or allogeneic HSCT was not evaluated because of the low
number of patients included in this study. Nonetheless, the present
study fails to demonstrate significant clinical benefit of SCT for
recurrent or refractory localized ESFT.

Previous reports demonstrate that the OS rate of patients who
receive local therapy for primary tumors or metastatic disease is sig-
nificantly higher than that of patients who do not.®° The present
study showed a similar trend: however, significant differences were
not observed because of the paucity of available data. Furthermore,
the data should be interpreted with caution because patients with an
expected poor prognosis associated with the contraindication to local
treatment were treated with chemotherapy alone.

The present study had several limitations. First, it was a retro-
spective analysis of data from a heterogeneous group of patients,
which hampered the statistical evaluation of certain prognostic and
therapeutic factors affecting clinical outcome. Second, we did not
examine the histological response to chemotherapy because of a
lack of data in most patients. Lastly, the follow-up period was too
short to evaluate late adverse effects, such as secondary malignan-
cies and infertility. Nonetheless, the relatively large cohort of
patients with rare recurrent or refractory localized ESFT in the pre-

sent study led to the important observation that recently
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established chemotherapy regimens may increase the survival rate
of recurrent or refractory localized ESFT without SCT. Further pro-
spective study is required to establish personalized targeted thera-
pies for patients experiencing relapse or progression on therapy

with extremely poor prognosis.
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