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BACKGROUND. This Phase 1/1I study investigates increasingly high doses of ifosfam-
ide combined with full dose doxorubicin chemotherapy supported with peripheral
blood stem cells (PBSC) and granulocyte-colony stimulating factor (G-CSF) in
patients with metastatic soft tissue sarcoma (STS).

METHODS. Patients with histologically proven metastatic or advanced adult STS
without prior treatment received doxorubicin, 75 mg/m? on Day 1 followed by 4-
day continuous infusion of ifosfamide at 5 consecutive dose levels starting with 8
g/m* and escalating to 16 g/m? in increments of 2 g/m?. Three patients per dose
level and a maximum of 5 treatment cycles per level at 3-week intervals were
planned. Each cycle was followed by G-CSF and retransfusion of PBSC. PBSC
separation was performed prior to chemotherapy by steady state mobilization with
G-CSF.

RESULTS. Eighteen patients (median age, 45 years, range, 25-57 years) were in-
cluded, with 4, 3, 4, 4, and 3 patients assigned to Levels 1-5, respectively. Metastatic
sites included the lungs in 12 patients (67%), lymph nodes in 8 patients (44%),
and the liver in 5 patients (28%). Nine patients (50%) achieved objective responses
with 4 complete responses (22%) and 5 partial responses (28%). Lung metastases
and a histology of synovial sarcoma or malignant fibrous histiocytoma were favor-
able features for response to therapy. The median survival for all patients was 13+
months (range, 3-19+ months). Hematotoxicity was manageable and treatment
could be administered at a median interval of 24 days. One case of World Health
Organization Grade 3 neurotoxicity occurred. Nephrotoxicity was dose-limiting,
with 1 patient in Level 4 (WHO Grade 2) and 2 patients in Level 5 (WHO Grade
3).

CONCLUSIONS. Multiple cycles of dose-intensive therapy with doxorubicin and high
dose ifosfamide can be administered safely with PBSC support. Nephrotoxicity is
dose-limiting for ifosfamide at total doses of 16 g/m?. Multiple cycles of high dose
chemotherapy at short treatment intervals using ifosfamide at a dose of 14 g/m?
should be investigated further in a neoadjuvant setting in patients with STS. Cancer
1997;80:1221-7. © 1997 American Cancer Society.
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he results of chemotherapy in patients with advanced adult soft
tissue sarcomas are still disappointing. Only three drugs have dem-
onstrated single agent activity; doxorubicin and ifosfamide have both
shown response rates of 20-30% in nonpretreated patients and dacar-
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bazine) has yielded response rates of nearly 20% in
pretreated patients."* Several studies on combination
chemotherapy using these three drugs have been per-
formed and increased response rates up to 40% have
been reported, but the toxicity induced with this treat-
ment was often substantial.>* Furthermore, despite
the high response rates achieved, no clear benefit for
overall survival could be demonstrated with combina-
tion chemotherapy. Phase III studies comparing com-
bination chemotherapy with doxorubicin alone have
shown equivalent overall survival times for single
agent chemotherapy in the range of 12 months for
patients with metastatic disease.!

Clinical studies have demonstrated a dose-re-
sponse relationship for doxorubicin in patients with
soft tissue sarcomas and doses > 60 mg/m?* every 3
weeks are recommended to achieve improved re-
sponse rates.? However, the escalation of doxorubicin
doses to > 80 mg/m? will produce severe side effects,
particularly mucositis and severe skin toxicity as re-
ported in patients treated with high dose doxorubicin
plus granulocyte-colony stimulating factor (G-CSF) for
metastatic breast carcinoma.’

Based on several clinical studies, a dose-response
relationship also has been established for ifosfamide
in patients with soft tissue sarcomas.5"® Although the
use of standard dose ifosfamide (= 5 g/m?) will achieve
response rates of approximately 25%, the use of higher
doses of ifosfamide may not only achieve higher re-
sponse rates but also appears to be active in patients
already resistant to standard dose ifosfamide treat-
ment.” Phase I studies using single agent high dose
ifosfamide as a continuous infusion have demon-
strated the possibility of administering doses of 16—
18 g/m?, which result in increasing myelotoxicity and
reach the dose-limiting nephro- and neurotoxicity of
the drug. In a Phase I study by Elias et al., 7 of 20
sarcoma patients pretreated with standard doses of
ifosfamide again responded to higher doses of this
agent, demonstrating that resistance to ifosfamide can
be overcome by dose escalation.'®!!

A regimen using a full dose of doxorubicin of 75
mg/m? plus ifosfamide, 5 g/m?, given every 3 weeks
has been used by the European Organization for Re-
search and Treatment of Cancer (EORTC) Soft Tissue
and Bone Sarcoma Group.'? In their study a recombi-
nant human growth factor, granulocyte-macrophage-
colony stimulating factor (GM-CSF), was used to ame-
liorate the hematotoxicity after chemotherapy. Severe
and dose-limiting hematotoxicity has been reported
in regimens using a full dose anthracycline compound
in combination with an ifosfamide dose in the range
of 10-12 g/m>." To study the use of doxorubicin at 75
mg/m? in combination with dose-intensive ifosfamide

therapy at doses ranging from 8-16 g/m?, the authors
have incorporated peripheral blood stem cell (PBSC)
transfusion and G-CSF as supportive measures to the
administration of multiple cycles of this intensive
treatment regimen at 3-week intervals.'*'® This article
presents the results of a Phase 1/1I study in patients
with metastatic adult soft tissue sarcomas to define
the maximally tolerated dose (MTD) of ifosfamide in
combination with doxorubicin when given at short
treatment intervals supported by PBSC.

PATIENTS AND TREATMENT

Eligibility Criteria

Patients entered on this study had a histologically
proven diagnosis of adult soft tissue sarcoma with a
pathologic grade = 2 and documented progressive
metastatic disease. Inclusion criteria required the
presence of measurable tumor lesions, age between
18-60 years, a Karnofsky index = 50% and obtaining
informed consent from the patient. Prior chemother-
apy and concomitant radiation therapy of the indica-
tor lesions were not allowed. Patients were required
to have adequate liver (bilirubin < 2-fold of upper
normal limit), renal (glomerular filtration rate > 50
mL/minute), and bone marrow function (leukocytes
= 3000/uL and thrombocytes = 100,000/ uL prior to
treatment). Ethical approval was given by the Hanno-
ver University Medical School ethical committee.

Treatment Regimen
Chemotherapy was comprised of doxorubicin, 75 mg/
m?, given as a 4-hour-infusion on Day 1. Ifosfamide
was administered as a continuous infusion over 4 con-
secutive days starting immediately after doxorubicin
administration. The dose of ifosfamide was escalated
from dose Level 1 with 8 g/m? to a total dose of 16 g/
m? (dose Level 5) using a dose increase of 2 g/m? per
dose level. Treatment was scheduled every 21 days for
a maximum of 5 cycles. During treatment, diuresis was
established using 2 L of dextrose/saline administered
12 hours prior to the start of chemotherapy. Mesna
was given at 20% of the dose of ifosfamide at each dose
level prior to the start of the continuous ifosfamide
infusion and was given at the same dose as ifosfamide
at each dose level as a continuous infusion and contin-
ued for 12 hours after the end of the 4-day ifosfamide
infusion. The daily dose of ifosfamide was diluted in
2 L of dextrose/saline and infusion bags were changed
every 24 hours.

In addition sodium bicarbonate (approximately
100 mg/day) was infused during the time of ifosfamide
treatment to maintain the urinary pH > 7.5. During
treatment daily monitoring of serum potassium, mon-
itoring of urine for hematuria, and body weight mea-



surement were performed. All chemotherapy was ad-
ministered in the hospital and patients were routinely
hospitalized for 5 days during each treatment cycle.
At each dose level the inclusion of three consecu-
tive patients was planned. If no dose-limiting toxicities
(World Health Organization [WHO] Grade 3/4 periph-
eral or central neurotoxicity or WHO Grade 3/4 neph-
rotoxicity) and no dose-limiting myelosuppression
were observed, the next dose level was started. If one
case of severe toxicity occurred, the number of pa-
tients per dose level was increased by one. If dose-
limiting toxicities occurred in two patients at one dose
level, study termination was planned at that dose level.

Use of Growth Factors and PBSC

Recombinant G-CSF was given at a dose of 5 ug/kg
subcutaneously. after each treatment cycle starting 2
days after the end of the ifosfamide administration
(Day 6). G-CSF was continued until leukocytes had
reached > 2000/uL on 2 consecutive days. On Day
6 (at least 24 hours after the end of the ifosfamide
administration), PBSC were retransfused for each
treatment cycle. Approximately 1 X 10° CDs,, cells per
kg body weight were used to support hematopoietic
recovery for each consecutive treatment cycle. PBSC
separation was performed at steady state mobilization
with G-CSF, 10 ug/kg, given for 5-6 days prior to the
start of chemotherapy. Thus, autologous stem cell sup-
port already was available for the first course of high
dose doxorubicin/ifosfamide therapy.

Treatment Duration and Assessment of Response
Standard response criteria as defined by the WHO
were used. Each patient receiving at least one com-
plete treatment cycle was considered evaluable for re-
sponse. In case of tumor progression patients were
taken off study. Patients with stable disease and tolera-
ble toxicity and patients with partial response (PR) or
complete response (CR) after three cycles of chemo-
therapy were scheduled for a maximum of five cycles.
Response duration and survival times were measured
from the first day of chemotherapy administration.
Adequate radiologic assessments to monitor the meta-
static lesions were performed prior to each treatment
cycle. Furthermore, full blood count analysis and rou-
tine laboratory measurements were performed at least
twice weekly and prior to the next treatment cycle.
Every two cycles the cardiac ejection fraction was
monitored using radioisotope methods. Patients were
followed if taken off study or after the completion of
five treatment cycles. Patients with PRs and initially
nonoperable disease were evaluated for secondary
surgical resection of metastatic lesions, if considered
clinically useful.
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TABLE 1

Characteristics and Response to Therapy of 18 Patients with Soft
Tissue Sarcomas Receiving High Dose Ifosfamide and Doxorubicin
with PBSC Support

Median age (yrs) (range)

Histology (no. of patients) (%)
Malignant fibrous histiocytoma 5
Hemangiopericytoma 4
Synovial sarcoma 3
Malignant schwannoma 2
Leiomyosarcoma 2
Mesenchymal sarcoma 2

Localization of metastases (no. of patients) (%)

Lungs 12 (67%)
Lymph nodes 8 (44%)
Liver 5 (28%)
Other 4 (22%)
No. of metastatic lesions (no. of patients) (%)
1 site 9 (50%)
2 sites 5 (28%)
>3 sites 4 (22%)
Response to therapy
CR/NED 4 (22%)
PR 5 (28%)
No change 3 (17%)
Progressive disease 3 (17%)
Stop therapy 2 (11%)
Median no. of cycles given (range) 4 (1-5)

PBSC: peripheral blood stem cells; CR: complete response; NED: no evidence of disease; PR: partial
response.

Toxicity was also graded according to WHO crite-
ria. All patients were seen twice weekly for toxicity
assessments. Toxicity was calculated as worst toxicity
per patient.

RESULTS

Patient Characteristics

Eighteen patients with a median age of 45 years (range,
25-57 years) were included in the study. All patients
had metastatic lesions, involving mainly the lungs in
12 patients (67%), lymph nodes in 8 patients (44%),
and the liver in 5 patients (28%). Fifty percent of the
patients had = 2 sites of metastatic disease and none
of the patients had the lymph nodes as the only meta-
static site. Several histologic subtypes of adult soft tis-
sue sarcomas were present in the study population
with malignant fibrous histiocytoma (MFH) and he-
mangiopericytoma being the most predominant with
5 and 4 patients each, respectively. All lesions were
pathologically graded as either Grade 2 or Grade 3.
The clinical characteristics of all patients are summa-
rized in Table 1.

Administration of Chemotherapy
The study used 5 dose levels with doxorubicin, 75 mg/
m?, given on Day 1 and a total dose of ifosfamide, 16
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TABLE 2

High Dose Ifosfamide and Doxorubicin with PBSC Support: Dosing Schedule, Severe Toxicities, and Responses by Dose Level

No. of Median treatment interval
Dose level Dosing schedule patients between cycles (days) (range) Severe toxicities Response
1 Doxorubicin 75 mg/m* Day 1 4 24 (21-29) WHO Grade 3 neurotoxicity CR —
Ifosfamide 8 g/m® Days 1-4 ci PR 1
2 Doxorubicin 75 mg/m2 Day 1 3 24 (21-35) CR 2
Ifosfamide 10 g/m?* Days 1-4 ci PR —
3 Doxorubicin 75 mg/m* Day 1 4 24 (21-31) WHO Grade 3 infection CR —
Ifosfamide 12 g/m* Days 1-4 ci PR 1
4 Doxorubicin 75 mg/m* Day 1 4 21 (21-23) WHO Grade 2 neurotoxicity CR 1
Ifosfamide 14 g/m? Days 1-4 ci WHO Grade 2 nephrotoxicity PR 1
5 Doxorubicin 75 mg/m? Day 1 3 25 (21-34) WHO Grade 3 nephrotoxicity (2 patients) CR 1
Ifosfamide 16 g/m® Days 1-4 ci PR 2

PBSC: peripheral blood stem cells; ci: continuous infusion; WHO: World Health Organization; CR: complete response; PR: partial response.

g/m?, given as continuous infusion on Days 1-4 being
dose-limiting at dose Level 5. At dose Levels 1, 3, and
4, four patients each were entered and at dose Levels
2 and 5, three patients each were entered (Table 2). A
median of four (range, one to five) cycles per patient
were applied. Eleven patients (61%) completed all 5
treatment cycles. The median treatment intervals be-
tween cycles ranged from 21-25 days at the different
dose levels. The treatment intervals were neither re-
lated to the intensity of chemotherapy (dose level) nor
did they increase with consecutive cycles of therapy
at each level (Table 2).

Response to Therapy and Survival

Approximately 50% of patients responded favorably to
therapy with 4 patients (22%) achieving a CR and 5
patients (28%) achieving a PR. Stable disease was pres-
ent in 3 patients (17%), and 3 patients (17%) had early
disease progression during the second, third, and
fourth cycle of therapy, respectively. Two patients
withdrew from the study early due to toxicity. A ten-
dency toward a higher response rate at higher dose
levels was observed; 3 of 3 patients achieved CR/PR
at dose Level 5, 2 of 4 patients at dose Level 4, and 1
of 4 patients at dose Level 3. Responses by dose levels
are shown in Table 2. Most patients with responses
had either lung metastases or lymph node involve-
ment. Only one of five patients with liver metastases
achieved a PR. Analyzing the responses by histologic
subtype of sarcoma, three of five patients with MFH
(one CR and two PR) achieved a response and three
of three patients with synovial sarcoma achieved a
response (one CR and two PR). Additional responses
occurred in patients with hemangiopericytoma (one
CR in a patient with a Grade 3 hemangiopericytoma
of four patients included with this particular histologic

subtype) and with undifferentiated mesenchymal sar-
coma (one CR and one PR of two patients). No re-
sponses were observed in patients with leiomyosar-
comas or malignant schwannomas. The median sur-
vival for all patients was 13 months (range, 3-19+
months), and the median progression free survival was
8 months (range, 2-19+ months).

Toxicity

Overall hematologic toxicity with the support of PBSC
was manageable. No dose-limiting hematotoxicity was
observed and all patients had fully recovered blood
counts at the start of the next treatment cycle without
the need for prolonged intervals between cycles. After
each treatment cycle, a median of 0.9 (range, 0.5-2.4
X 10°%) X 10° CDa,4, cells per kilogram were retrans-
fused. The median duration of severe granulocytope-
nia (< 500/uL) was 4 days (range, 3—-5 days) at consec-
utive dose levels. The median number of days with
severe thrombocytopenia (< 20,000/uL) was 2 days
(range, 1-3 days), and patients received a median of
1 platelet transfusion per cycle (Table 3). Severe infec-
tions (WHO Grade 3/4) occurred in one patient who
developed a septic episode related to Staphylococcus
aureus infection and was subsequently withdrawn
from the study.

WHO Grade 3 mucositis was the most severe gas-
trointestinal toxicity, occurring in 2 patients (11%).
Minimal hematuria was observed in 7 patients (39%).
Nausea and emesis was tolerable with the use of 5HTS;-
antagonists and prophylactic steroid premedication.
Two severe cases of central neurotoxicity were ob-
served with one patient developing psychotic episodes
and disturbance of vision and smell (dose Level 4).
The patient remained on the study. Another patient
developed seizures at dose Level 1 and was withdrawn
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TABLE 3
Hematologic Toxicity of High Dose Ifosfamide and Doxorubicin with PBSC Support

Cycle no.
1 2 3 4 5 Total

No. of patients 18 1 16 12 11 18
Median no. of days with granulocytes < 500/uL 4 3 3 5 4 4(3-5)
Median no. of days with platelets < 20,000/ L 1 1 2 3 2 2(1-3)
Median no. of platelet transfusions/per patient 0 1 1 2 1 1(0-2)

PBSC: peripheral blood stem cells.

TABLE 4
Nonhematologic Toxicity of High Dose Ifosfamide and Doxorubicin
with PBSC Support

WHO toxicity grade

1 2 3 4

Nausea/emesis 2 (11%) 8 (44%) 2 (11%) 0

Hematuria 7 (39%) 0 0
Neurotoxocity

Central 7 (39%) 1 (6%)° 1 (6%)° 0

Peripheral 1 (6%) 0 0 0

Diarrhea 3 (17%) 4 (22%) 0 0

Mucositis 6 (33%) 1 (6%) 2 (11%) 0

Nephrotoxicity 2 (11%) 1 (6%) 2 (11%)° 0

Infection/fever 2 (11%) 1 (6%)¢ 1 (6%)° 0

PBSC: peripheral blood stem cells; WHO: World Health Organization.
“ Patient on study (Level 4).

" atient off study (Level 1).

“Regarded as dose-limiting toxicity (Level 5).

4 patient on study (Level 4).

¢ 1 Patient off study (Level 3).

from the study. At the highest dose level of ifosfamide
(16 g/mz), 2 cases of severe nephrotoxicity occurred.
One additional case of Grade 2 nephrotoxicity oc-
curred at dose Level 4; thus, dose Level 5 was regarded
as the MTD for this treatment regimen. One of the 2
patients with Grade 3 nephropathy required tempo-
rary dialysis; kidney function recovered within 6-8
weeks, whereas the other patient had elevated creati-
nine levels (> 3.5 mg/dL) that did not recover until
he developed disease progression and death. Based on
the small number of patients the toxicity profile did
not appear different when comparing the first and the
subsequent cycles of treatment. Overall, five patients
required hospitalization due to toxic complications. A
brief summary of side effects is given in Table 4.

DISCUSSION
It was the major objective of this Phase I/II study to
establish the MTD of ifosfamide given as a 4-day con-

tinuous infusion combined with full dose doxorubicin
(75 mg/m? administered during consecutive high
dose chemotherapy cycles at 3-week intervals with the
support of PBSC and G-CSF. The use of PBSC in this
treatment approach clearly has allowed treatment at
planned intervals without dose-limiting hematotoxic-
ity. In contrast to doxorubicin and ifosfamide followed
by GM-CSF as used in a study by the EORTC, no cumu-
lative myelosuppression was observed with each se-
quential cycle of chemotherapy.'?

The EORTC study used doxorubicin, 75 mg/m?
plus 5 g/m? of ifosfamide; full recovery of neutrophils
was only reached at Days 17-18 after the fourth cycle
of treatment. A recent Phase II study using epirubicin,
120 mg/m?, and ifosfamide doses escalated from 9-12
g/m? followed by G-CSF clearly achieved dose-limiting
hematologic toxicity with the higher dose of ifosfamide
used.”® Cumulative doses of doxorubicin, 60 mg/m?,
and ifosfamide, 9 g/m? supported with G-CSF alone
resulted in Grade 4 leukopenia in 100% of patients
and Grade 4 thrombocytopenia in 33% of patients.'®
Another study by Italian investigators showed a dose
of 11 g/m? of ifosfamide combined with 110 mg/m? of
epirubicin to be the maximally tolerated combination
with dose-limiting hematologic toxicity, particularly
leukocytopenia found in 5 of 5 patients at this dose
level, which also resulted in treatment delays of 1-2
weeks between cycles. 7 Thus, although the schedule
of doxorubicin and ifosfamide used in the current
study is not myeloablative, the use of PBSC clearly
allows the administration of multiple treatment cycles
at 3-week intervals without dose-limiting hematotox-
icity and without signs of cumulative hematotoxicity.
The retransfusion of approximately 1 X 10° CDag,,
cells/kg after each cycle was sufficient to adequately
restore hematopoiesis in this setting and the number
of PBSC necessary for 5 cycles of this treatment regi-
men can be gained easily by 1 or 2 days of apheresis
with steady state conditions by priming with G-CSF
alone in patients with advanced soft tissue sarco-
maS.l4’18'
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As observed in other studies of high dose ifosfam-
ide, nonhematologic toxicities become dose-lim-
iting.”® Two cases of central neurotoxicity were ob-
served in this study with one of these patients taken
off study. However, methylene blue, as recently pro-
posed for the treatment of this toxicity, was not used
in this patient.'” Central neurotoxicity has occurred
despite normal serum albumin levels and prophylactic
application of sodium bicarbonate with the mainte-
nance of urinary pH levels > 7.5. As previously re-
ported, it is difficult to predict the occurrence of cen-
tral neurotoxicity related to high dose ifosfamide treat-
ment.*

As observed by Elias et al. and LeCesne et al., renal
toxicity may become dose-limiting when high doses
of ifosfamide in the range of 16-18 g/m? are used as
a single agent.” "' In the current study 3 cases of renal
toxicity were observed, 1 at dose Level 4 with 14 g/m?
of ifosfamide and 2 at dose Level 5 with 16 g/m?* of
ifosfamide. The development of nephrotoxicity after
ifosfamide was not related to urothelial toxicity or he-
maturia, no severe cases of which were observed in
the study.

High dose ifosfamide has been used as a continu-
ous infusion given over 3 or 4 days in most studies
investigating this treatment approach in patients with
adult soft tissue sarcoma.'®'"'*?! [t has been suggested
that continuous infusion of ifosfamide decreases tox-
icity and thereby may increase the therapeutic ratio of
the drug. With the higher dose intensities achievable,
more responses possibly can be reached with lower
toxicity. Pharmacokinetic investigations have demon-
strated that continuous infusion of ifosfamide leads
to a higher time-concentration curve (area under the
curve) and a shorter half-life with a significant increase
of the total body clearance of ifosfamide. As an expla-
nation the repetitive use of high doses of ifosfamide
may lead to enzymatic autoinduction of metabolic en-
zymes in the liver.”* The use of continuous infusion
of high dose ifosfamide with mesna uroprotection and
G-CSF already has been demonstrated as a safe outpa-
tient regimen during a Phase I study.** A dose of 15
g/m? single agent ifosfamide given over 4 days as a
continuous infusion was identified as the MTD given
to outpatients with portable infusion pumps.

The rationale for dose intensification of ifosfamide
has been demonstrated clearly in several clinical and
preclinical investigations showing that high dose ifos-
famide may circumvent resistance to previously ad-
ministered standard dose ifosfamide treatment.® High
response rates have been reported with the use of dose
intensive ifosfamide regimens, either given alone or
in combination with anthracyclines in patients with
advanced soft tissue sarcomas. It is of particular inter-

est that certain histologic subtypes, particularly syno-
vial cell sarcomas, appear to achieve high objective
response rates whereas other subtypes such as gastro-
intestinal leiomyosarcomas appear to be completely
unresponsive to any type of chemotherapy used.®
Thus, to compare treatment results of different proto-
cols for soft tissue sarcomas, the distribution of the
histologic subentities included needs to be carefully
compared. Responses to chemotherapy have been re-
ported in patients, particularly those with MFH and
synovial sarcoma."* In the current study all three pa-
tients with synovial sarcoma and three of five patients
with MFH responded to treatment.

However, as previously reported in other trials
with high doses of ifosfamide,®’ the median duration
of responses is rather brief, reaching 8 months in
the current investigation. Although high response
rates may be achieved by sequential high dose ther-
apy with anthracyclines and ifosfamide, there is no
evidence that these responses will last longer than
after standard treatment and thus will translate into
prolonged survival. It needs to be particularly
stressed that it is of course very difficult to derive
solid, disease specific correlations from a Phase I/1I
study design with a rather small number of patients
included. However, when using intensive sequential
high dose chemotherapy as neoadjuvant treatment
in patients with potentially resectable metastatic
disease and in patients with locally inoperable large
soft tissue sarcoma, the benefit of achieving a major
response may possibly translate into an improved
survival through subsequent surgical resection of
the primary tumor and of metastatic lesions. In this
respect lung metastases not only appear to be re-
sponsive to chemotherapy but also may be a feasible
target for postchemotherapy resection. In contrast,
the presence of liver metastases, which only will re-
spond poorly to chemotherapy, may indicate a poor
prognosis for the patient.! Having established the
feasibility of the administration of full dose doxoru-
bicin in combination with high dose ifosfamide as
sequential treatment given every 3 weeks with the
use of PBSC and G-CSF in patients with metastatic
disease, the authors believe the recommended dose
for future trials is 14 g/m?® when using the described
treatment schedule. This approach should be tested
in a neoadjuvant setting during a Phase II study in
an attempt to improve survival for this selected sub-
group of patients.
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