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1. Introduction

Abstract Introduction: The role of chemotherapy for patients with dedifferentiated chondro-
sarcoma (DDCS) is still under discussion. Here, we present the outcome in patients with
DDCS treated with intensive chemotherapy from the EUROpean Bone Over 40 Sarcoma
Study.

Materials and methods: The chemotherapy regimen included doxorubicin, ifosfamide and
cisplatin. Postoperative methotrexate was added in case of poor histological response. Toxicity
was graded based on the National Cancer Institute expanded common toxicity criteria, version
2.0, and survival was analysed using Kaplan-Meier curves, log-rank tests and univariate Cox
regression models.

Results: Fifty-seven patients with DDCS (localised, 34 [60%]; metastatic, 23 [40%]) aged 42
—65 years were included. Surgical complete remission (SCR) was achieved in 36 (63%) pa-
tients. The median overall survival (OS) was 24 months (95% confidence interval, 22—25),
and the 5-year OS was 39%. Patients with extremity localisation had a 5-year OS of 49%
compared with 29% in patients with a central tumour (P = 0.08). Patients with localised dis-
ease had a 5-year OS of 46%, whereas patients with metastatic disease had a 5-year OS of 29%
(P = 0.12). Patients in SCR had a 5-year OS of 49%, whereas patients not in SCR had a 5-year
OS of 23% (P = 0.004). Chemotherapy toxicity was considerable but manageable. There was
no treatment-related death, and 39 (70%) patients received >6 cycles of the planned nine
chemotherapy cycles.

Conclusions: Adding intensive chemotherapy to surgery for treatment of DDCS is feasible and
shows favourable survival data compared with previous reports. With the limitations of data
from a non-controlled trial, we conclude that chemotherapy could be considered in the man-
agement of patients aged >40 years.

© 2021 The Author(s). Published by Elsevier Ltd. This is an open access article under the CC
BY license (http://creativecommons.org/licenses/by/4.0/).

limited. The median age of patients with DDCS is 59
years [4]. Wide surgical resection is the main option for

Chondrosarcomas are considered to be chemotherapy-
insensitive tumours [1]. In dedifferentiated chon-
drosarcoma (DDCS), a high-grade dedifferentiated
component is seen within the chondrosarcoma [2]. This
component frequently has the characteristics of an un-
differentiated pleomorphic sarcoma (UPS) or osteosar-
coma, is more aggressive and has a more malignant
behaviour [2]. The incidence of chondrosarcoma is
about 2.85 per million per year, and dedifferentiation
develops in 10—15% of these patients [3]. The feasibility
of DDCS-specific studies in this ultrarare entity is hence

DDCS [4], but distant metastases may have already
developed or evolved shortly after the surgery [4,5].
Thus, the prognosis is dismal, and clinical management
is challenging. With a 5-year overall survival (OS) <25%
and a median survival <1 year [4—S8], effective adjuvant
therapy for patients with DDCS is highly needed.
However, the value of chemotherapy is still under dis-
cussion, and several retrospective studies have revealed
no benefit regarding OS [4,6,9,10]. To date, there are no
reports from prospective clinical trials to discern further
on this issue. The European over 40 Bone Sarcoma
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Study (EURO-B.O.S.S., ClinicalTrials.gov  ID:
NCT02986503), a joint effort of the Italian Sarcoma
Group (ISG), the Cooperative Osteosarcoma Study
Group (COSS) and the Scandinavian Sarcoma Group
(SSG), aimed to prospectively evaluate the activity and
toxicity of chemotherapy in patients with different
types of high-grade spindle cell or pleomorphic bone
sarcoma in patients aged >40 years. We have previously
reported the data for patients with osteosarcoma [11].
Here, we present data on survival and chemotherapy
toxicity in the subgroup of patients with DDCS.

2. Materials and methods
2.1. Patients

The study included patients aged between 41 and 65
years with a diagnosis of DDCS [11]. Patients with
localised and metastatic disease were eligible for the
trial. The observational nature of the trial allowed
enrolment of patients who met the inclusion criteria and
who were to receive other systemic treatments as per
institutional preference. The study was approved by the
institutional review board of each participating group
and/or centre as per national and local rules, and pa-
tients signed an informed consent before entering the
trial.

2.2. Treatment

The protocol included chemotherapy with doxorubicin
(60 mg/m?), ifosfamide (6 g/m?) and cisplatin (100 mg/
m?); addition of methotrexate (8 g/m?) was proposed in
patients with poor histologic response after surgery
(Fig. 1). Depending on clinical features, patients un-
derwent immediate surgery and adjuvant chemotherapy

Neoadjuvant
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cop IFO IFO

ADM  cDoP  ADM V™SV
| | |

r—r rrr 1111
0 3 6 9 weeks
Postoperative chemotherapy
CcbpP IFO IFO cop IFO IFO
ADM
Good responders AEiM C?P Ali)M 1 CTP AD[M
T T T T T T T T T T T T T T T T T T
Poor responders 10 13 14 161718 19 21 22 2526 29 30 weeks
CcopP IFO IFO cop IFO IFO
ADM cop ADM ADM cop ADM
MTX MTX MTX MTX MTX

Adjuvant(upfront surgery)

COP IFO IO P IO IO  COP  IFO IO
ADM  CDP  ADM  ADM  CDP  ADM  ADM  CDP  ADM
| | | | | | | | |

rrrrrrrr o111 T T T T T T T T

1
0 3 6 9 12 24 weeks

Fig. 1. Treatment schedule. ADM = 60 mg/m? of doxorubicin, 24-
h intravenous (i.v.) infusion; CDP = 100 mg/m? of cisplatin, 48-
to 72-h i.v. infusion; IFO = 3 g/m? ifosfamide per day. 1- to 2-
h infusions, 2 days, dose per cycle: 6 g/m*, MTX = 8 g/m® of
methotrexate, 4-h i.v. infusion.
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Fig. 2. Consort diagram. DDCS = dedifferentiated chon-
drosarcoma; DFS = disease-free survival; OS = overall survival;
FU = follow-up; SCR = surgical complete remission; NED = no
evidence of disease; NED II = no evidence of disease after a
second SCR; AWD = alive with disease; DOD = died of disease.

(9 cycles) or received primary chemotherapy (3 cycles),
surgery and postoperative chemotherapy (6 cycles for
good histological responders or 11 cycles including five
methotrexate cycles for patients with poor response).

In patients who received preoperative chemotherapy,
the pathological response to primary chemotherapy was
evaluated based on the grading systems chosen by the
participating groups: Huvos system for the SSG [12],
Salzer-Kuntschik system for the COSS [13] and per-
centage of necrosis for the ISG [14]. Poor pathological
response was defined as graded Huvos 1, Salzer-
Kuntschik 5—6 or for ISG <50% necrosis).

Complete surgical removal of all clinically detectable
sites of the disease (primary tumour and all metastases,
if metastatic disease) was attempted. If achieved, the
patients were registered for surgical complete remission
(SCR).

2.3. Chemotherapy toxicity

Haematologic and non-haematologic toxicity (stomati-
tis, renal toxicity and neurotoxicity) were graded as per
National Cancer Institute expanded common toxicity
criteria, version 2.0 [15]. The incidence of red blood cell
and platelet transfusions, use of granulocyte colony-
stimulating factors, episodes of neutropenic fever and
number of hospitalisations were also registered.

2.4. Statistics

All analyses were performed using SPSS 25.0 (SPSS,
Chicago, IL). For the survival analysis, the Kaplan-
Meier estimator was used with the log-rank test for
categorical comparisons and the Cox regression model
for continuous variables. OS was calculated from the
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date of diagnostic biopsy to the date of death from any
cause or last follow-up. For patients in SCR, disease-
free survival (DFS) and metastasis-free survival (MFS)
were calculated from the date of surgery to the date of
distant and/or local recurrence or last follow-up. Dif-
ferences were considered statistically significant if the p-
values were <0.05.

3. Results
3.1. Patients

Of the 451 patients included in the EURO-B.O.S.S.
study, 60 (13%) had DDCS. Three patients were lost to
follow-up, and 57 were available for analysis (Fig. 2).
One patient included in this analysis did not start
chemotherapy owing to progression and a reduced
performance status not allowing intensive chemo-
therapy. Clinical characteristics are summarised in
Table 1. There were 23 men and 34 women, and the
median age was 52 years (range, 42—65). The majority
of the primary tumours were located in the extremities
(37 patients; 65%), whereas the rest had central tumours.
Thirty-four patients (60%) had localised discase,
whereas 23 (40%) had metastatic disease at presentation.
The metastases were localised mainly in the lungs (14
patients; 61%) and skeletal system (4 patients; 17%). The
remaining (5 patients; 22%) had metastases to several
organs.

3.2. Treatment

Fifty-four of 57 patients underwent surgical resection of
the primary tumour; of whom, 33 (58%) patients under-
went primary resection and 21 (37%) received neo-
adjuvant chemotherapy followed by tumour resection
(Table 1). Thirty-six (63%) patients achieved SCR. Only
four patients (6%) received radiotherapy postoperatively.

Thirty-eight patients (67%) received chemotherapy,
as specified in Fig. 1. Fourteen patients (25%) received a
modified protocol using the same drugs—cisplatin,
doxorubicin and ifosfamide—but they were adminis-
tered as a single agent sequentially and not in combi-
nations. Four patients (7%) had other deviations to the
protocol: carboplatin was substituted for cisplatin in
two patients, one patient received epirubicin instead of
doxorubicin and one patient had preoperative chemo-
therapy as specified by the protocol but was treated with
three cycles of carboplatin/etoposide postoperatively.
Twenty-one (37%) patients completed full protocol of
chemotherapy, 40 (71%) patients received >6 cycles and
16 (29%) received <6 cycles. The median number of
cycles was 8 (range, 1—14). Of the 21 patients who
received neoadjuvant chemotherapy, histological
response was reported in 19 patients. Four (21%) pa-
tients had a good response as per protocol, whereas 15

Table 1
Baseline clinical and treatment characteristics of patients included in
the study (N = 57).

Median age, years (range) 52 (42—65)
Sex (male: female) 23:34
Centre

Cooperative Osteosarcoma Study Group (Germany) 23 (40)

ITtalian Sarcoma Group 30 (53)

Scandinavian Sarcoma Group 4 (7)
Tumour location

Extremity 37 (65)

Central 20 (35)
Disease status

Localised 34 (60)

Metastatic 23 (40)
Metastatic organ (n = 23)

Lung 14 (61)

Skeletal 4 (17)

Lung, skeletal and/or other 5(22)
Serum lactate dehydrogenase

Normal 38 (67)

High 8 (14)

Not available 11 (29)
Serum alkaline phosphatase

Normal 35 (61)

High 12 (21)

Not available 10 (18)
Surgery

Primary surgery 33 (58)

After neoadjuvant chemotherapy 21 (37)

No surgery 3(5
Type of surgery (n = 54)

Amputation 8 (14)

Resection 46 (81)
Surgical margins

Radical 24)

Wide 35 (61)

Marginal 5(8)

Intralesional 9 (16)

Not available 6 (11)
Surgical complete remission

Yes 36 (63)

No 21 (37)
Radiotherapy

Yes 4(7)

No 53 (93)
Chemotherapy (n = 56)

Neoadjuvant 21 (37)

Adjuvant 35 (61)
Number of chemotherapy cycles (median = 8§ cycles)

<6 16 (29)

>6 40 (71)

(79%) had a poor response; of whom, only six patients
received methotrexate.

3.3. Outcome

The median follow-up time was 20 months (range,
4—128) for all patients and 40 months (range, 5—128)
for patients alive at the last follow-up.

For the whole cohort, the median OS was 24 months
(95% confidence interval [CI], 22—25) and the 5-year
survival was 39% (95% CI, 37—41; Fig. 3A). At the end
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Fig. 3. Kaplan-Meier survival curves. (A) For the complete cohort, (B) stratified based on disease status, (C) stratified based on the
location of the primary tumour; (D) stratified based on surgical complete remission (SCR) or not. HR = hazard ratio; CI = confidence

interval.

of follow-up (4—128 months), 27 patients were alive; 13
patients had no evidence of disease (NED), four had
NED after a second complete surgery and 10 were alive
with disease (Fig. 2). Thirty patients were dead of sar-
coma. Patients with localised disease had a 5-year OS of
46% compared with patients with primary metastatic
disease who had a 5-year OS of 29% (hazard ratio [HR],
1.76; 95% CI, 0.86—3.61; P = 0.12; Fig. 3B). Comparing
extremity localisation with central localisation, patients
with extremity localisation had a 5-year OS of 49%
versus 19% for non-extremity localisation (HR, 1.97; 95
CI%, 0.94—4.11; P = 0.08; Fig. 3C). For patients in
SCR, the 5-year OS was 49% compared with 23% for
patients who did not obtain SCR (HR, 2.73; 95% CI,
1.33—5.60; P = 0.004; Fig. 3D).

Univariate analysis showed that only SCR was sta-
tistically significant for improved OS (Table 2). Owing
to the small number of patients, a multivariable analysis
was not performed.

When analysing the 36 patients who obtained SCR, 22
(61%) patients had relapse: 15 had a distant relapse, 5 had
a local relapse and 2 had a combination as primary event.
Most patients with a distant relapse had lung metastases
(14 patients, 82%). For the 36 patients in SCR, the me-
dian DFS was 18 months (95% CI, 9—29) and the 5-year
DFS was 23%, whereas the median MFS was 25 months
(95% CI, 21—28) and the 5-year MFS was 32%.

A subanalysis was performed to compare OS in the
38 patients who followed the preplanned treatment to

Table 2
Univariate analyses for overall survival.
Parameter HR (95% CI) P value
Gender 0.98
Female 1.00
Male 0.99 (0.48—2.10)
Age 0.98 (0.92—1.04) 0.42
Site of primary tumour 0.08
Extremity 1.00
Central 1.97 (0.94—4.11)
Disease status 0.13
Localised 1.00
Metastatic 1.76 (0.86—3.61)
Surgical complete remission
Yes 1.00
No 2.73 (1.33-5.60) 0.004
Serum alkaline phosphate
Normal 1.00 0.36
High 1.53 (0.64—3.64)
Serum lactate dehydrogenase 0.15
Normal 1.00
High 2.20 (0.81-5.97)

HR = hazard ratio; CI = confidence interval.
Significant parameters are presented in italics.

the 14 patients who had sequential therapy or other
deviations to the protocol. The cohort that followed the
preplanned treatment had better OS, albeit not statisti-
cally significant (median OS = 25 months vs. 15
months; HR, 1.76; 95% CI, 0.81—3.84; P = 0.17;
Fig. Al, Appendix).
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3.4. Chemotherapy feasibility and toxicity

Detailed data on chemotherapy characteristics and
toxicity were available for 46 (82%) patients who
received a total number of 353 cycles. Thirty-three pa-
tients (72%) experienced delays of one or more cycles,
and in 17 (37%) patients, toxicity resulted in dose re-
ductions of further cycles. In 13 patients (28%),
chemotherapy was stopped early owing to toxicity. No
treatment-related deaths were reported, but all patients
experienced some adverse events, 36 (78%) had at least
one grade III-IV toxicity event, mostly haematological
(Table 3). In nine (20%) patients, >1 episode of neuro-
toxicity was reported. Eight had grade I—II peripheral
neurotoxicity, whereas in one patient, the depressed
level of consciousness (grade IV) was reported after
ifosfamide therapy. Regarding nephrotoxicity, 8 (17%)
patients had at least 1 episode, mostly grade I or II.
Four of the six patients who received methotrexate
experienced delayed excretion in the first cycle. Of these,
three patients stopped further methotrexate therapy,
and the fourth patient received the four remaining cycles
with 50% dose reduction (4000 mg/m?). Two patients
received four cycles without any reported toxicity but
for unknown reasons did not receive the last cycle.
Toxicity by cycles is presented in Table Al (Appendix).

4. Discussion

To the best of our knowledge, this is the first study to
prospectively explore the benefit of adding chemo-
therapy to the treatment of patients with DDCS. The
estimated 5-year OS was 39%, which is better than that
previously reported from retrospective studies (range =
10—24%) [4—8]. The chemotherapy toxicity was
considerable but manageable, and no toxic deaths were
reported.

Owing to the rarity of DDCS, proper prospective
randomised clinical trials have not been performed.
Retrospective studies on DDCS have consistently re-
ported a dismal prognosis [4—8]. These previous reports
have included patients diagnosed over a long period,

Table 3

Chemotherapy toxicity (n = 46).

Dose reduction needed 17 (37)
Hospitalisation 10 (22)
Febrile neutropenia 10 (22)
Granulocyte colony-stimulating factor 36 (78)
Red blood cell transfusion 24 (52)
Platelet transfusion 19 (41)
White blood cells (grade III or IV) 25 (54)
Haemoglobin (grade III or IV) 26 (57)
Platelet (grade III or 1IV) 27 (59)
Nephrotoxicity (all grades) 8 (17)
Neurotoxicity (all grades) 9 (20)
Stomatitis (all grades) 16 (35)

with different regimens and inconsistent use of chemo-
therapy regimens and without systematic toxicity
reporting. The present study presents a more favourable
outcome than previous reports, and with the limitation
of a non-controlled study, this could be attributed to the
consistent use of more intensive, age-adjusted chemo-
therapy with drugs known to be effective in younger
patients with primary bone sarcomas. Chon-
drosarcomas are considered unresponsive to antineo-
plastic drugs [1]. Nevertheless, in clinical practice for
DDCS, many experts would consider attacking the
dedifferentiated component with chemotherapy. The
European Society for Medical Oncology guidelines do
not formulate any recommendations, but state that
“DDCS is often treated as a high-grade bone sarcoma,
with systemic treatment and local therapies that need to
be adapted to patient’s age” [16]. Usually, the treatment
has been based on drugs active against the dediffer-
entiated component (osteosarcoma or UPS)—doxoru-
bicin, ifosfamide and cisplatin—but the evidence of
benefit is limited. The results from the present study are
supported by a few other studies: a retrospective study
including 41 patients indicated survival advantage for 16
patients treated with ifosfamide-based chemotherapy
[17], another study reported activity and benefit of
doxorubicin in 34 patients with advanced DDCS
[18] and a third study on 18 patients with DDCS arising
in osteochondromas showed beneficial survival for pa-
tients treated with a combination regimen as in the
present study [19]. A recent report comparing patients
with chondrosarcoma from the SEER database with
patients treated at an Italian reference centre found that
in the subgroup of patients with DDCS, the 5-year OS
was higher (37% versus 21%) for Italian patients [20],
although there were no differences in baseline charac-
teristics between the groups. The reason for the higher
survival was attributed to the difference in the use of
chemotherapy in patients with localised DDCS. In the
Italian centre, patients were treated with surgery com-
bined with neoadjuvant and/or adjuvant chemotherapy,
similar to the regimen in the present study. Other larger
retrospective studies have not shown improved out-
comes for patients receiving chemotherapy [4—6]. In the
largest series of DDCS reported, a subanalysis of the
selected 98 patients of <60 years of age at the time of
diagnosis and who had operable tumours showed that
the 5-year OS in the 51 patients who had chemotherapy
were 45% compared with 25% for the 47 patients who
did not receive chemotherapy [4]. This was not statisti-
cally significant and was interpreted by the authors
accordingly. However, the 5-year OS in the chemo-
therapy group is comparable with the reported 49% 5-
year OS in patients who obtained SCR in the present
study.

Some observations from the present study point to-
wards the effect of chemotherapy. First, about one-third
of patients achieved long-term SCR (median = 36



156 I Hompland et al. | European Journal of Cancer 151 (2021) 150—158

months of follow-up). Second, 22% of patients with
metastatic disease were in the first SCR 8—40 months
from diagnosis.

The good histological response rate to preoperative
chemotherapy was 21%; this is inferior as compared
with studies on younger patients with osteosarcoma
receiving more intensive chemotherapy and with other
response criteria. This argues against a strong effect of
chemotherapy; however, this finding is consistent with
that of other studies on DDCS [4,21] and also for pa-
tients with osteosarcoma in the same age group treated
with same protocol [11].

A few studies of other systemic treatments than
chemotherapy in DDCS have been performed. A recent
phase II study on patients with chondrosarcoma also
recruiting those with DDCS showed activity of the
tyrosine kinase inhibitor pazopanib [22], and a partial
and durable response to the immunotherapy agent
nivolumab was reported [23]. Further studies on these
drugs are needed to draw any conclusions with regard to
their efficacies.

A finding in the present study was that patients
achieving an SCR had a significantly better OS than
patients who did not obtain SCR. This is consistent with
the findings from other bone sarcomas trials indicating
that radical surgical resection of all macroscopic tumour
sites combined with intensive polyagent chemotherapy is
mandatory for cure and even a significant proportion of
patients with primary metastatic disease may obtain
long-term remission [16,24]. The estimated OS for pa-
tients who achieved SCR in our trial was 49%. More-
over, in some of the relapsed patients, a second SCR was
achievable. Thus, the prevailing conception that patients
with DDCS uniformly have a poor prognosis should be
reassessed. Long-term survival is feasible for selected
patients with DDCS, even in the metastatic setting, if
surgical remission at all sites is achieved.

The median age of the included patients was 53 years,
which is less than the age reported in other large studies
(approximately 60 years) [4—6]. The present study intro-
duced a selection bias including only patients aged 41—65
years and patients assumed to tolerate intensive chemo-
therapy. Thus, the beneficial OS could be ascribed to
selection of a prognostically favourable study population.

Consistent with a previous report from the EURO-
B.O.S.S. [11], the chemotherapy-related toxicity was
considerable but manageable. No toxic death was
recorded, and the majority of the patients received >6
cycles. Although 15 patients had a poor response to
preoperative chemotherapy qualifying for additional 5
cycles of methotrexate, only 6 patients received metho-
trexate. The reason why methotrexate was omitted was
not reported, but probably, the known higher toxicity
risk and limited experience in this age group and tumour
type probably influenced the investigators’ decision.
Owing to the limited addition, the present study could
not discern the added benefit of methotrexate to the

other three drug regimens in patients with poor histo-
logical response. Thus, use of methotrexate in patients
with DDCS needs further documentation, and metho-
trexate should only be given in a clinical study.

There are some limitations to the present study. First,
difficulty in data collection was encountered, especially
regarding chemotherapy toxicity. Second, owing to the
observational characteristic of the study, some patients
were treated with modified regimens. However, all pa-
tients’ treatment was based on the same drug combi-
nation with approximately the same cumulative doses of
cisplatin, doxorubicin and ifosfamide. Third, the
radiological response rates to chemotherapy for
macroscopic disease were not registered. Finally, the
study did not include a comparator arm. The present
study recruited patients from a population of approxi-
mately 200 million. From January 2003 to July 2014,
only 60 patients with DDCS were included. Owing to
the rarity of the disease, a randomised trial including ten
times the number of patients is probably not feasible to
conduct within a realistic time frame even with an
extended international collaboration.

In conclusion, adding intensive chemotherapy to sur-
gery for treatment of DDCS is feasible and shows
favourable survival data compared with previous reports.
With the limitations of data from a non-controlled trial,
we conclude that chemotherapy could be considered in
the management of patients aged >40 years.
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Toxicity by cycles (N = 350).

CDP/ADM IFO/CDP IFO/ADM IFO ADM CDP MTX TOTAL

(n = 88) (n = 70) (n = 76) m=34) @=31) @=35 @=16 (N =350
“WBC 48/69 (70) 28/57 (49) 45/60 (75) 18/24 (75)  15/22 (68) 4/22 (18) 1/14 (7) 159/268 (59)
“PLT 24/69 (45) 29/58 (50) 17/60 (28) 2/24 (13) 7122 (32) 4/22 (18) 0/14 (0) 84/269 (31)
"Hemoglobin  19/69 (28) 20/57 (35) 26/59 (44) 24 (29)  T22(32)  822(36)  3/14(21) 90267 (34)

level
Nephrotoxicity 4/81 (5) 3/64 (5) 2167 (3) 034 (0)  0/31 (0) 0/35 (0) 216 (13) 111328 3)
Neurotoxicity ~ 3/76 (4) 6/54 (11) 7166 (11) 128 (4)  0/25 (0) 029 (0) 0/16 (0) 17/303 (6)
Stomatitis 9/88 (10) 4/70 (6) 8/76 (11) 4/34 (12) 4/31 (13) 1/35 (39) 7/16 (44) 38/353 (11)
Hospitalization 15/83 (18) 7/64 (11) 10/68 (15) 034 (0) 131 (3) 3/35 (9) 2/16 (13)  38/335 (11)
Febrile 7182 (9) 4/64 (6) 5/66 (8) 034 (0)  0/31 (0) 035 (0) 0/16 (0) 16/328 (5)
neutropenia

RBC transfusion 16/82 (20) 21/64 (33) 22/67 (33) 5/34 (15) 8/31 (26) 4/35 (11) 1/16 (6) 771329 (23)
PLT transfusion 7/82 (9) 11/64 (17) 6/66 (9) 234 (6)  1/30 (3) 2/30 (6) 1/16 (6) 30/325 (9)
Growth factor ~ 57/80 (71) 49/64 (77) 51/67 (76) 30/34 (88) 26/31 (84)  13/34 (38)  1/16 (6) 2271326 (70)

Toxicity from three cycles with carboplatin and etoposide is not reported.
# Grade III and IV; WBC = White blood cell count; PLT = Platelet count; RBC = Red blood cell; ADM = Doxorubicin; CDP = cisplatin;
IFO = ifosfamide; MTX = methotrexate.
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Fig. Al. Kaplan-Meier survival curves stratified according to

whether or not the patient followed the preplanned treatment.
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