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Purpose: Adjuvant chemotherapy for soft tissue sar-
coma is controversial because previous trials reported
conflicting results. The present study was designed with
restricted selection criteria and high dose-intensities of
the two most active chemotherapeutic agents.

Patients and Methods: Patients between 18 and 65
years of age with grade 3 to 4 spindle-cell sarcomas
(primary diameter = 5 cm or any size recurrent tumor) in
extremities or girdles were eligible. Stratification was by
primary versus recurrent tumors and by tumor diameter
greater than or equal to 10 cm versus less than 10 cm.
One hundred four patients were randomized, 51 to the
control group and 53 to the treatment group (five cycles of
4'-epidoxorubicin 60 mg/m? days 1 and 2 and ifosf-
amide 1.8 g/m? days 1 through 5, with hydration,
mesna, and granulocyte colony-stimulating factor).

Results: After a median follow-up of 59 months, 60
patients had relapsed and 48 died (28 and 20 in the

treatment arm and 32 and 28 in the control arm,
respectively). The median disease-free survival (DFS)
was 48 months in the treatment group and 16 months
in the control group (P = .04); and the median overall
survival (OS) was 75 months for treated and 46 months
for untreated patients (P = .03). For OS, the absolute
benefit deriving from chemotherapy was 13% at 2
years and increased to 19% at 4 years (P = .04).

Conclusion: Intensified adjuvant chemotherapy had
a positive impact on the DFS and OS of patients with
high-risk extremity soft tissue sarcomas at a median
follow-up of 59 months. Therefore, our data favor an
intensified treatment in similar cases. Although cure is
still difficult to achieve, a significant delay in death is
worthwhile, also considering the short duration of
treatment and the absence of toxic deaths.

J Clin Oncol 19:1238-1247. © 2001 by American
Society of Clinical Oncology.

OFT TISSUE sarcomas represent less than 1% of allvell-recognized prognostic factors such as size, grading,

malignant tumors and derive from the mesenchymaland locatior?
tissues present in the whole human body. However, the vast The treatment of limb sarcomas mainly relies on a
majorities arise from the extra-osseous and subcutaneou®mbined-modality approach, after the demonstration that
soft tissue of the limb&2 Their natural history is partially —pre- or postoperative radiation and conservative surgery led
known and clinical decisions rely on a few simple andto local control in a high proportion of patierftdn fact,
limb-sparing procedures allow an 85% to 90% local dis-
ease-free survival (DFS) rate and demolitive surgery now
represents only 5% to 10% of the operations in comparison
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ifosfamide (IFO) and the intensification of doses in combi- schwannoma, angiosarcoma, and polymorphous rhabdomyosarcoma);
nation with hematopoietic growth factors, and more re-local relapse of any size; no previous radio/chemotherapy; adequate

. . L one marrow (WBC count ot 4,000u.L, platelets= 120.0004L, and
stricted selection criteria. Not one new study has beerﬁemoglobinz 10 g/dL), renal (creatinine= 1.3 mg/dL), hepatic

already reported., whereas the present Italian co-operativ%GOT = 2.5 x normal value and bilirubin= 1.2 mg/dL), and

study closed patient accrual in November 1996 because qfuimonary functions.

the results of the planned interim analy%is_ Exclusion criteria were as follows: distant or regional lymph-node
Here we report the results of the ltalian co-operativeMetastases, previous malignancy, medical or psychiatric illness pre-

study after a median follow-up of 59 months and a mini- _cludln_g correct _wrltten |_nf0rmed consent, pregnancy, uncontrolled

. . infections, and risk of being lost to follow-up.
mum time between randomization and date last seen of 28
months among patients who did not die. The time of theLocal Treatment

analysisl (N.ovemb.er,. 1999) was 36 months after the Ias.t Patients were treated with radical surgery, wide resection followed
randomization. This time of analysis was chosen because By postoperative radiation therapy, or pre-operative radiation therapy.
is generally agreé’d1L0 to be the period in which the great Radical surgery consisted of amputation in case of massive involve-

majority of events appear in a patient population with ment of critical structures or compartmental resection in highly selected
b . patients. Wide resection followed by postoperative radiation therapy
high-risk extremity sarcomas. (64 to 66 Gy in 32 to 33 fractions, 5 fractions per week) was used for

PATIENTS AND METHODS patients amenable to conservative surgery with negative margins.
Patients with positive or uncertain margins were evaluated for re-
Study Design and Staging excision of the tumor bed before radiation therapy. Preoperative

radiation therapy (44.8 Gy in 28 fractions in 2.5 weeks, 160 cGy/

After a positive biopsy for sarcoma, all patients underwent completefraction, 2 fractions per day) followed by resection with or without a
staging and programmed local treatment. The patients who satisfied afiost- or intraoperative boost (16 to 18 Gy for positive or close surgical
the selection criteria were then stratified and subsequently randomizethargins) was used for tumors extending to critical structures for which
to a control or chemotherapy group. Treatment started after theconservative surgical resection was expected to be inadequate and ampu-
completion of any local treatment and/or as soon as the wound hadation would usually have to be performed to obtain negative margins.
healed (Fig 1). All the patients gave their informed written consent
before the randomization. The staging consisted of a computed tomogAdjuvant Treatment

rap_hy (CT) scan and/or magnetic resonance ir_n_aging of the- primary Chemotherapy, repeated every 3 weeks, consisted of five cycles of
lesion, and a CT scan of the thorax; other specific tests (anglography4._epidoxoruloicin (EPI) 60 mg/frdie, in a short intravenous (IV)

bone scan, _CT scan of the brain, and so on) were performed only in thﬁn‘usion on days 1 and 2 (total dose per cycle, 120 niy/FO 1.8
case of clinical suspicion. g/m?/die diluted in 500 mL of normal saline and administered over 1
. s hour on days 1 through 5 (total dose per cycle, 9 3/nand
Selection Criteria 6-mercapto-ethansulfonate in a bolus IV injection at 20% of the IFO
Inclusion criteria were as follows: age, 18 to 65 years; Easterndose, given before and 4 and 8 hours after the IFO infusions. Hydration
Cooperative Oncology Group (ECOG) performance status less than of1,500 to 2,000 mL of fluids IV after chemotherapy), antiemetics
equal to 2; primary tumors subfascially localized with diameter greater(5-hydroxytryptamine-3 antagonists), and filgrastim (3@@/d SC,
than or equal to 5 cm; high-grade spindle-cell or polymorphousdays 8 through 15) were routinely administered. A dose reduction
sarcomas (fibrosarcoma, malignant fibrous histiocytoma, polymor-scheme was defined to avoid excessive toxicity. In the case of
phous liposarcoma, leiomyosarcoma, synovial sarcoma, malignanincomplete hematologic recovery (defined as WBC4,000u.L and
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platelets [PLTS]< 100.0004L), treatment was postponed by one or therefore the accrual was stopped and the data repbrted.
more weeks; furthermore, on complete hematologic recovery, a dosqhe present article deals with a minimum observation time

reduction of EPI was applied depending on the observed nadirs (WBC s
~ 1,0004L and PLTS= 75.000(L: IFO and EPI doses both 100%; of 36 months calculated from the date of randomization of

WBC > 500/uL and PLTS> 50.0004L: IFO dose 100% and EpI  the last patient (11 of 96).

dose 75%; WBC< 500/uL and PLTS< 50.000{.L: IFO dose 100% Table 1 lists the demographic characteristics, features of

and EPI dose 50%). the disease, center of surgery and stratification of the

randomized patients. Overall, there were no statistically

significant differences in the considered parameters between
Toxicities were graded according to World Health Organization the two groups.

criteria™ Physical examinations, routine chemistry, and x-ray of the At first observation, the range of the tumor diameters

thorax and bones underlying the primary site were performed every ?seems to be different between the two treatment groups.
months and a CT scan of the thorax was performed every 6 months for th . . . .
owever, the median diameter is the same in the two

first 2 years. The same procedures were repeated every 3 months duri - ) ]
the third year and every 6 months during the fourth and fifth year ofgroups, and the difference in range is caused by a small

follow-up, with a CT scan of the thorax and/or primary site performed atnumber (three patients) of large tumors in the control group.
every other visit. After the fifth year, patients underwent yearly clinical Qverall, the distribution of diameters in the two groups was
examinations, with routine chemistry and chest x-rays performed. similar and the Wilcoxon statistical test did not reject the
hypothesis that they were equé € .19).

Toxicity and Follow-Up

Statistical Considerations

On the basis of the estimated proportions of patients free fromLocal Treatment

metastatic disease 2 years after diagnosis (60% in the treated group . . . o
40% in the control group), it was estimated that 95 patients were Radical surgery was performed in 36 patients (35%), 27

required per arm (beta 0.80; alpha= 0.05). An interim analysis was Of Whom underwent amputation because of massive local
planned when half of the patients had been enrolled. A differenée of extension and/or distal presentation; the other nine had
= .001 (two sided) in DFS between the two groups was considerecconservative radical surgery. The remaining 68 patients
sufficient to stop patient accrual. (65%) were treated using a limb-sparing procedure involv-

All centers faxed protocol-specific eligibility checklists to the statis- ina radiation therapy and suraery: 45 underwent suraery and
tics office in Aviano; patients were stratified using a four-block 'ng at py urgery; u W urgery

stratification by primary tumor (diameter 10 cmv = 10 cm) and  POStoperative radiation therapy, and 24 underwent preoper-
recurrent tumor (diametex 10 cmv = 10 cm) and randomized to  ative radiation therapy and conservative surgery (Table 1).
treatment or control groups. The checklist with the allocated groups

was sent back to the responsible physician. Chemotherapy and Toxicity

The study period was calculated from randomization to the first . 0 . .
occurrence of the considered events (local recurrence alone, metastasisSeven patients (13%) did not start adjuvant treatment.

with or without local recurrence, death due to disease, toxic death)Four patients withdrew from the study after having signed
Overall DFS was defined as the time between randomization and théhe informed consent, and three did not start because they
firstrecurrence, and OS was defined as the time between randomizatiaieveloped lung metastases before starting the first cycle.
and death _as a result of disease (patients dying in complete remissiofha median time between surgery and the start of chemo-
were considered as censored on the date of death for OS). .

The intention-to-treat analyses for overall DFS and OS were baseéherapy Yvas 62 days (range, 8 to 1_87 days)’ in the three
on the Kaplan-Meier estimator of the survival functinUnivariate ~ Cases with early metastases, the time intervals between
analyses to study the association between these end points arglrgery and relapse were 42, 74, and 89 days.
pathologic factors were based on the same estimator, whereas the Cox’s Of the 46 patients that started chemotherapy, four did not

proportional hazard model was used for multivariate analyses. The complete the treatment. One patient refused the fifth and last
intensities of local recurrences and of distant (with or without simul-

taneous local) recurrences were estimated by the cumulative incidenc ’ o
function (CIF) approach to the analysis of competing riskghe ~ complete the treatment because of related toxicities (reap-

Wilcoxon rank sum test was used to test the hypothesis of equality opearance of viral uveitis, consecutive episodes of pneumo-
the distribution of some covariates in the two treatment groups. nitis, and persistent Ieukopenia) after two, three, and four
RESULTS cycles, respectively. A total of 223 cycles were adminis-
tered, 62 (28%) at a reduced EPI dose (12% of the total
Under the auspices of the Italian National Council for cycles had doses reduced to 75% and 16% were reduced to
Research (CNR), 104 patients, 53 in the chemotherapy an80%); contrary to the protocol, IFO was also reduced to
51 in the control arm, entered the study between June, 19925% and 50% of the planned dose in 3% and 1% of the total
and November, 1996. In November, 1996, the per protocotycles, respectively. Twenty-four percent of the cycles were
interim analysis of disease-free survival revealed a signifi-delayed for toxicity or for nonmedical reasons; in the
cant difference in favor of chemotherapy (= .001), majority of these cases (16%), the delay was shorter than 1
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Table 1. Patient Characteristics

No. of Patients

Chemotherapy Control Total
Entered 53 51 104
Sex
Male 33 28 61
Female 20 23 43
Age
18-39 years 16 16 32
40-54 years 19 19 38
55-65 years 18 16 34
Center of surgery
Bologna 25 35 60
Aviano 3 8 11
Other 8 2 10
Milan 8 1 9
Florence 5 3 8
Turin 4 2 6
Histology
Malignant fibrous hystiocytoma 14 14 28
Synovialsarcoma 15 12 27
Liposarcoma 12 9 21
Fibrosarcoma 1 1 2
Leiomyosarcoma 3 5 8
Schwannoma 6 3 9
Rhabdomyosarcoma polymorphous 0 1 1
Others 2 ) 8
Grading
G3 24 22 46
G4 29 29 58
Site
Upper extremity 14 10 24
Proximal 9 5 14
Distal 5 5 10
Lower extremity 39 41 80
Proximal 25 30 55
Distal 14 11 25
Presentation
Primary 45 41 86
Relapse 8 10 18
Diameter
<10 cm 25 22 47
=10 cm 28 29 57
Diameter
Median 10 10 10
Range 5-18 2-32 2-32
Stage
1B 45 41 86
rlllA 2 2 4
rllIB 6 8 14
Local treatment
Radical surgery 20 16 36
Amputation 11 16 27
Conservative 9 0 9
Surgery + post-op RT 24 20 44
Pre-op RT + surgery 9 15 24
Stratification
Primary < 10 ecm 20 17 37
Primary = 10 cm 25 24 49
Relapse < 10 cm 5 5 10
Relapse = 10 cm 3 5 8

Abbreviations: op, operation; RT, radiotherapy.

1241

week and can be attributed to logistic problems rather than
to toxicity. In 8% of these cases, the delay was between 7
and 14 days, thus representing the real recovery time from
previous toxicity. The first cycle was administered at a dose
less than or equal to 50% in one patient and less than or
equal to 75% in another six patients based on nonprotocol
medical decisions. There was a subsequent slight and
constant decrease in the administered doses of mainly EPI,
which was in accordance with the predefined reduction
scheme and testifies to the aggressiveness of the program.
The mean administered doses of the fifth cycle (94 mg of
EPI and 8,156 mg of IFO) were slightly lower than those of
the fourth cycle (95.5 mg of EPI and 8,257 mg of IFO). The
average median relative dose-intensity (DI) of the program
was 83.3% (Table 2), 63% of the cycles were given at a DI
of = 80% and 48% at a DI o 90%.

The grade 3 and 4 (G3 and G4, respectively) hematologic
toxicity by cycle are listed in Table 3. The data from the first
cycle clearly indicate the aggressiveness of the program;
35% of the patients experienced grade 4 leukopenia, and 4%
experienced grade 4 thrombocytopenia. From the third
cycle, grade 4 leukopenia and thrombocytopenia were less
frequent because of the applied dose reductions, and anemia
became the most important hematologic side effect, requir-
ing repeated packed red cell transfusions in 24% of the
patients. Neutropenic fever was also mostly observed after
cycles 1, 2, and 3 (15 of 16 episodes), with 9%, 13%, and
11%, respectively, of the patients being admitted to hospital
for IV antibiotics. However, the duration of leukopenia
never exceeded 4 days, and all of the patients were rapidly
discharged. Prophylactic oral antibiotics were given in an
additional eight cases.

The nonhematologic toxicities were reversible alopecia
(100% of cases), grade 3 mucositis (10% of cases), and
grade 3 nausea and vomiting (3% of cases). No other grade
3 toxicities were encountered and, in particular, no cardiac
impairment was observed as evaluated by a decrease in the
left ventricular ejection fraction.

Follow-Up Data

At the time of statistical analysis (November 1999), the
median follow-up for the 104 patients included in the study
was 59 months, 61 months in the treatment arm and 55
months in the control arm. The ranges for the observation
time (ie, the time between randomization and date of last
visit) among censored patients who did not die were 28 to
84 months, 39 to 84 months, and 28 to 81 months,
respectively. During the follow-up period, disease recur-
rences were recorded in 28 of the 53 treated patients and in
32 of the 51 patients who did not undergo adjuvant therapy,
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Table 2. Median and Average Relative Dose-Intensity (D) (%)

Dose-Intensity (%)

| Cycle Il Cycle Il Cycle IV Cycle Average
EPI
Median 88.0 83.1 757 73.2 80.0
Range 47.2-106.0 37.5-107.0 36.6-103.4 25-104.3 -
IFO
Median 89.1 89.5 86.2 82.1 86.7
Range 49.8-101.6 55.5-107.0 60-104.5 30.6-103.4
ARDI
Median 88.5 86.3 80.9 777 83.3
Range 49.9-104.6 55.5-107.0 52.2-103.4 37.4-103.8 37.4-107.0

Abbreviation: ARDI, average relative dose-intensity.

20 treated patients and 28 untreated patients died. All deaththree patients in the treatment arm). Furthermore, nine
except one (in the control arm) were disease related. patients developed metachronous relapse at a different site
(three were local relapse after a metastasis and six were
distant relapses after a previous local relapse). Additional
Univariate analyses did not reveal any statistically sig-relapses at the same site after an adequate treatment are not
nificant difference in overall DFS and OS for any of the reported. The median overall DFS was 48 months among
characteristics considered (age, sex, center of surgeryreated patients and 16 months in the control group. Patients
histology, grading, site of primary tumor, presentation,in the treated arm experienced a 41% reduction in the risk of
diameter, local treatment, and stratification) with the excep-disease relapse (HR, 0.59; 95% CI, 0.36 to 0PS: .04)
tion of adjuvant treatment (data not shown). (Fig 2). The absolute improvement deriving from chemo-
Because none of the patient characteristics was associatélderapy was 27% at 2 years (72% and 45% in the treatment
with the end point at the time of univariate analysis, and control arms, respectivelf, = .003), and 13% at 4
unadjusted hazard ratios (HR) and their 95% confidencegears (50% and 37%, respectively;= .19) (Table 5).
intervals (CI) were computed by means of the Cox propor-
tional hazards model.

Intention-To-Treat Analysis for Survival

Local DFS

Overall, 13 patients had a local recurrence of disease as
the first relapse without simultaneous distant metastases

Sixty first events (local, distant only, and synchronous(four patients in the treatment arm and nine patients in the
distant and local) were observed overall (32 in the controlcontrol arm; Table 4). The cumulative incidence function
arm and 28 in the treatment arm). Table 4 lists these event&stimates at 2 years were 0% and 10% for the treatment and
In four patients, the first event was a synchronous locathe control arms, respectivel & .02), and at 4 years, they
relapse with metastases (one patient in the control arm andiere 6% and 17%, respectivelyP (= .09) (Table 5).

Overall DFS

Table 3. Hematologic Toxicities (%)

Patients
| Cycle Il Cycle Il Cycle IV Cycle V Cycle Total
No. % No. % No. % No. % No. % No. %

Patients 46 46 45 44 42 223
WBC

G3 10 22 15 33 13 29 17 39 13 31 68 30

G4 16 35 14 30 1 24 12 27 9 21 62 28
Platelets

G3 2 4 2 4 2 4 4 9 6 14 16 7

G4 2 4 4 8 3 7 1 2 0 10 4
Hemoglobin

G3 1 2 4 8 13 29 12 27 7 17 37 17

G4 0 0 3 7 3 7 0 6 3
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Table 4. First and Second Events by Treatment Group

1243

Table 5. Outcome Results

No. of Events QOutcome Chemotherapy Control P
Control Treatment Total Overall DFS
First events 32 28 60 No. of events 28 32
Local 9 4 13 2-year, % 72 (6) 45(7) .003
Distant only 22 21 43 4-year, % 50 (7) 37(7) .19
Distant + local 1 3 4 HR (95% Cl) 0.59 (0.36-0.99) .04
Second events* 5 4 9 Local relapse cumulative incidence
Local 1 2 3 No. of events 4 9
Distant 4 2 6 2-year, % 0(0) 10 (4) 02
4-year, % 6(3 17 (6 .09
*Local for patients with already distant metastases; distant for patients with year @) (©l o7
already local relapse. Distant relapse* cumulative incidence
No. of events 24 23
. . S 2-year, % 2 45(7) .
Overall, patients in the treatment arm had an indication of ‘7" 816) Sty .08
. . : 4-year, % 44(7) 45(7) .94
reduction in the risk of local recurrence & .07). (Fig 3). 48
Four patients had local relapses simultaneously with metasss
tasis (one patient in the control arm and three in the No. of deaths 20 27t
treatment arm), and another three patients developed a Iocali'Ye"'f ; gg E:; ;2) :?i 83
. . -year, % K
relapse as the second relapse after a distant metastasis (twgIR (95% € 0.52(0.29-0.93) 03

patients in the treatment arm and one patient in the control -

arm). Taking into account the overall local relapse rate (all NV?IE OTUWTESZ 'S?mpucl':::éiiefo:j f’ipse

local events Observed)’ 11 patients in the control group and tOne paﬁentwho died disease-free (in the control arm) was censored in the

nine in the treatment group experienced local failure. Thewomputation of OS; the total number of deaths was 28.

distribution between the different local treatment modalities

(radical surgery, surgery and postoperative radiation ther-

apy, and preoperative radiation therapy and surgery) wasj in the treatment group; one synchronous distant and local

respectively, two of 16 patients, seven of 20, and two of 15eyent in the control group and three in the treatment group

for the control group and three of 20 patients, six of 24, andraple 4). The estimated cumulative incidence function at 2

zero of nine for the treatment group. years was 28% for the control arm and 45% for the

treatment armR = .08); at 4 years it was 44% and 45%,

respectively P = .94). (Table 5). Overall, the difference in
As the first event, a total of 47 distant relapses weregjstant relapses as the first event between the two arms was

observed (22 single distant events in the control group angqt significant P = .48; Fig 3). Six additional patients (four

Metastasis-Free Survival

e Adjuvant, LF only
e Adjuvant , DF +/- LF

0.69 ----- Control, LF only
———- Control, DF +/- LF

= =
E Uo-l 0.4 4
a el
i
o
0.2 4
201
p =0.04
0
T T T T T T T
0 1 2 3 4 5 6 0.0 . . . v r r v
YEARS 0 1 2 3 4 5 6
Adjuvant 53 45 38 32 21 11 6 YEARS
--------- Control 51 30 22 19 10 5 2

Fig 3. Cumulative incidence function estimates. Abbreviations: LF, local

Fig 2. DFS by treatment. first event; DF, distant first event.
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affected by extremity sarcomas, the difference in OS be-
tween treated and untreated patients was signifidant (
.029), and the absolute benefit after 10 years increased to 7%.
Furthermore, a number of other points about the first-
generation studies evaluated by the meta-analysis should be

601 .

discussed. First, the selection criteria were different between
BT studies, reflecting the different times at which the studies were

PERCENT

407 Seeeaees activated (1973 to 1990). In fact, disease stages, tumor sizes,

and grading varied greatfy.Second, eight studies made use of

201 a polychemotherapy including an anthracycline, vincristine,
p=003 cyclophosphamide, and dacarbazine, but only the first is active
o] in soft tissue sarcomas, the others probably increased toxicity.
0 1 2 3 a 5 5 Third, six studies used doxorubicin as a single agent at doses

YEARS ranging from 60 to 90 mg/fper cycle (total doses of 420 to
--------- Contral 81 7 51 ? Y 540 mg/nf), whereas the per cycle and total doxorubicin doses

in the polychemotherapy studies were 50 to 90 nigind 200
to 550 mg/m, respectively, indicating possible underdosing of
the principal active agent.
in the control arm and two in the treatment arm) had a Although these first-generation trials are no longer the
distant metastasis as a second relapse after a local relapggld standards, the meta-analysis did reveal a number of

elements that suggested a positive role of adjuvant chemo-
o therapy. Furthermore, these studies did not use IFO, which

There were a total of 48 deaths, 20 in the treated grougis now recognized as an active agent in this disé48&In

and 28 in the control group; forty-seven deaths were diseasaddition to the inclusion of IFO, the recent introduction of
related. Patients died from uncontrolled metastatic diseasénematopoietic growth factors has allowed an increase in the
One patient in the control group died without evidence ofdoses and dose-intensity without negatively affecting pa-
disease at 28 months and was considered as censored fignt safety. These developments created new interest in the
overall survival. The median survival time was higher amonguse of dose-intensification for advanced disé43kand the
patients who underwent adjuvant therapy (75 months), complanning of new trials of adjuvant treatment.
pared with untreated patients (46 months) (Fig 4). The reduc- The early 1990s saw the activation of a number of
tion in risk in favor of treated patients was statistically second-generation protocols throughout the world, which,
significant (HR, 0.52; 95% CI, 0.29 to 0.98;, = .03). The although they were planned independently, were extraordi-
absolute improvement deriving from chemotherapy was 13%narily similar in terms of their selection criteria, chemother-
at 2 years (85% and 72% in the treatment and control armsapeutic regimens, and use of growth factors.
respectivelyP = .10), and the improvement increased to 19% The regimen used in the present study represents the
at 4 years (69% and 50%, = .04) (Table 5). highest dose-intensity ever tried in an adjuvant setting for

soft tissue sarcomas. It is directly derived from consecutive

DISCUSSION : . ; :
phase I-Il dose-intensification trials carried out at the Centro
Adjuvant treatment of localized soft tissue sarcomas isdi Riferimento Oncologico of Aviand”3* The epirubicin

controversial because no sufficient and convincing data ardose level of 60 mg/Mmx 2 days represents the step before
available. The preliminary data of previous studies werethe maximum-tolerated dose established in those trials (70
sometimes positive for DFS and G%™° but further anal ~ mg/n? epirubicin X 2 days) when given in combination
yses, made after an adequate follow-up time, indicated avith fixed full doses of ifosfamide (1.8 gffd X 5 days) in
disappearance of the positive effect of chemotherapy omdvanced cases of soft tissue sarcoma. This maximum-
OS2 and, in some cases, worse resaftélowever, the tolerated dose gave 13 responses of 13 assessable patients,
recently published meta-analygigvolving 1,568 patients, but induced relevant toxiciti€. Therefore, in the present
showed a statistically significant benefit for treated patientstudy, the age of the patients was limited to 65 years, the
of 6%, 10%, and 10% for local, metastatic, and overall DFS,number of cycles was limited to five, and a predefined dose
respectively, and a favorable (but not statistically signifi- reduction scheme was established to reduce the dose of
cant) trend in OS (4%), after a median of 9.4 years ofanthracycline depending on the level of leukopenia reached
follow-up. Furthermore, in the subgroup of 886 patientsduring the previous cycle.

Fig 4. OS by treatment
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The toxicity of the program was not negligible. In fact, Moreover, this treatment optiori*>3was chosen for those
despite the routine use of granulocyte colony-stimulatingpatients presenting with locally far-advanced disease or with
factor, grade 4 leukopenia was observed in 28% of thalisease approaching critical structures (nerves and vessels),
administered cycles, neutropenic fever in 13% of the pa+therefore a high incidence of local relapse could be foreseen.
tients (16 episodes out of 223 cycles; 7.2%), and anemia Questions regarding the adequacy of the surgical ap-
requiring multiple transfusions occurred in 24% of the proach and consequently the adequacy of margins could be
patients. However, no deaths due to toxicity were registeredaised, but only 10 patients were treated outside of referral
and all patients recovered from anaemia within 2 to 3 monthsenters and only two of those patients had local relapses.
of the completion of chemotherapy. The serial hematologicAdditionally, the difference between the treated and un-
evaluations made during the median follow-up of 3 yearstreated groups is further evidence of the positive impact of
confirmed the complete recovery of hematopoietic functionschemotherapy on local control, as already reported by the
No other acute or chronic toxicities were reported. European Organization for Research and Treatment of

The main finding of the intention-to-treat analysis in this Cancer adjuvant trial?
study is the beneficial impact of chemotherapy on the DFS The outcome of the untreated patient group was worse than
(P = .04) and OS R = .03) for patients affected by that of previous trials. This is not surprising because our
high-risk extremity soft tissue sarcomas and treated withpatients were selected based on the worst prognostic factors.
chemotherapy. The benefit is seen despite the fact that foudnly two previous studies, the RizZbli*®and the Foundation
of the seven patients that never started chemotherapy fdBergonie trials:® used similar patient selection criteria. In
different reasons died from uncontrolled metastatic diseasehese studies, the behaviour of control groups was comparable
The absolute benefit deriving from treatment was a 19%o that observed in the present trial. However, because our
reduction in death at 4 yearB (= .04) (Table 5). Further- study was designed in 1991 and activated in June 1992 and
more, the univariate analysis performed at interim analysisncluded only 104 patients, it is possible that an imbalance of
and repeated yearly thereafter for all characteristics reportedther prognostic factors not included in Table 1 could have led
in Table 1 did not reveal any statistically significant differ- to the difference in outcome between the two groups.
ences between the two patient groups, except for chemo- Time is a crucial issue in oncology and in the develop-
therapy. However, only high-risk patients were selected forment of metastatic disease from high-risk soft tissue sarco-
this study. Therefore, other more favorable groups ofmas. Therefore, the observation time of a given study
patients have not been considered for this treatment. population could be misleading, as reported for some of the

The protocol methodology included an interim analysisfirst-generation trial$®2*
after half of the predefined patient population was random- The present trial deals with data obtained at a median
ized. A difference oP = .001 (two sided) in DFS between follow-up time of 59 months and 36 months after last
the two groups was considered sufficient to stop patientandomization. We think that these data are mature enough
accrual. ThisP value was reached, and the protocol wasto be reported on, and we look forward to being able to
closed. We chose DFS as the end point because OS is notdescribe definitive results in a future report based on 10
realistic end point for an interim analysis in a rare diseaseyears of median follow-up.
and in the adjuvant setting. Furthermore, the Rizzoli Institute Adjuvant treatment of soft tissue sarcomas is still
had already published a positive adjuvant tfidfand the risk  strongly debatet? % despite 14 published trials and one
of undertreating a great number of patients was a concern. meta-analysis performed on 1,568 randomized patients.

The incidence of local relapse and the dismal outcome ofAlthough a few second-generation trials are still going on,
the untreated patients are other points to be discussed. The#gs study is the first to be concluded (November 1996),
unfavorable aspects of our study are probably related to thbaving stopped the patient accrual according to a predefined
selection of high-risk patients only. The outcome results afstatistical methodology.

4 years revealed a 23% overall local relapse, with a trend in A beneficial impact of chemotherapy on DFS and OS was
favor of the treatment group. This unfavorable local behav-observed at a median follow-up time of 59 months. How-
iour is mainly because of the dimension of local disease, irever, a cure seems difficult to achieve in high-risk patients;
our opinion. In fact, the median diameter of the primary in our study population, 60% of the patients have relapsed
tumors and relapses was 10 and 9 cm, respectively, with nand continue to die in both arms. Nevertheless, a significant
differences between treatment and control groups (Table 1delay in relapse and death, as observed in our treatment
However, between the three different local approaches thergroup, is worthwhile and cost-effective in young patients,
was a trend in favor of preoperative radiation therapy (twoalso taking into account the shortness of the treatment and
local relapse of 24 patients in the control arm; 8.3%).the absence of toxic death.
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APPENDIX

The following investigators and their institutions also participated in the stiiigcenzo Ippolito, Centro di Oncologia Ortopedicd IR,
Ospedale Civile di Brescia, Brescia; Gaetano Bacci, Sezione di Chemioterapia, Istituti Ortopedici Rizzoli, Bologna, Italy; and Branko Zakotnik,
Department of Medical Oncology, Institute of Oncology, Ljubliana, Slovenia.
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