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Abstract Purpose: To assess the e�cacy of gemcitabine
in patients with a variety of sarcomas that have failed to
respond or escaped Adriamycin- and ifosfamide-based
chemotherapy. Patients and methods: A group of 18
symptomatic heavily pretreated patients with sarcomas
of bone or soft tissue received one induction course of
gemcitabine at a dose of 1000 mg/m2 per week for 7
consecutive weeks, followed by 1 week rest. Response to
the induction course was assessed by interview and by

repeated ancillary tests. If no progression was observed,
maintenance by gemcitabine 1000 mg/m2 per week for
3 weeks every 28 days was given until failure was clini-
cally or radiologically evident. Results: A total of 51
cycles of gemcitabine were given including 18 cycles of
induction. A mean of 3.6 postinduction cycles were
given to nine patients. The treatment was well tolerated
by the patients. One partial response (leiomyosarcoma)
and one minimal response (angiosarcoma) were ob-
served, yielding a true objective response rate of 5.5%.
An additional six patients achieved stabilization of dis-
ease (chondrosarcoma and osteosarcoma), yielding an
overall progression-free rate of 44%. The median time to
progression was more than 27 weeks. Clinical bene®t
response was observed only in those who also achieved a
progression-free state. Conclusion: Gemcitabine was
found to be e�ective in achieving stabilization and even
a minimal response of soft tissue or bone sarcoma
refractory to standard chemotherapy.

Key words Gemcitabine á Soft tissue sarcoma á Bone
sarcoma á Angiosarcoma á Leiomyosarcoma

Introduction

Gemcitabine hydrochloride (2¢,2¢-di¯uorodeoxycytidine
hydrochloride, Gemzar; Eli Lilly, Indianapolis, Ind.) is a
pyrimidine nucleoside analog used as a chemothera-
peutic antimetabolite. Although gemcitabine is similar in
structure to cytosine arabinoside, it exhibits di�erent
characteristics and pharmacology which enhance its
usefulness in the treatment of patients with solid tumors.
Gemcitabine inhibits DNA replication by inhibiting
DNA synthesis and by blocking repair mechanisms
through masked chain termination. Additionally, gem-
citabine exerts several other actions that self-potentiate
its cytotoxic activity. Gemcitabine is usually well toler-
ated by the patients and its common associated side
e�ects are not severe, and include low-grade myelotox-
icity, `¯u-like syndrome, fever, rash, swelling of the legs,
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and nausea and vomiting. Gemcitabine has demon-
strated signi®cant clinical activity and clinical bene®t
response in a variety of tumors including pancreatic,
ovarian, breast, bladder, non-small cell lung (NSCLC),
and small-cell lung cancer [1±4].

Very scarce data are available on the use of gem-
citabine in soft tissue sarcomas (STS) or bone sarcomas.
Gemcitabine has been found to be active against xeno-
grafts of STS growing in nude mice [5, 6]. Palliative
e�ects of gemcitabine in a patient with osteosarcoma
resistant to standard chemotherapy [7] have recently
been reported by our team. We report our experience
with gemcitabine in patients with a variety of sarcomas
that had failed to respond to chemotherapy based on
doxorubicin (Adriamycin, ADR) and ifosfamide (IFX).

Patients and methods

Eligibility

Eligibility criteria were recurrent or metastatic osteosarcoma,
chondrosarcoma or STS, that had either failed to respond to
standard chemotherapy for metastatic or recurrent disease and
progressed while on chemotherapy, or relapsed after having been
treated with preoperative or adjuvant chemotherapy and had
demonstrated progressive disease over a period of 4±8 months.
Standard chemotherapy for STS must have included ADR and
IFX. Standard chemotherapy for bone sarcoma had to have in-
cluded methotrexate (MTX), cisplatin (CDDP), ADR and IFX.
Patients with chondrosarcoma could be chemo-naive, but had to
have disease progression and aggravation of symptoms. All the
patients had to be 15 years of age or older, with a Karnofsky's
performance status (KPS) of at least 40%, and life expectancy of at
least 3 months. Any sarcoma type was permitted provided that
there was measurable disease, and there was no central nervous
system or spinal cord involvement. Signed informed consent was
mandatory (in the case of patients younger than 18 years, parents
also signed).

Treatment protocol

Baseline evaluation included interview and assessment of symptom
severity and quality of life, measurement and documentation of
marker lesions by CT scan, ultrasound or plain X-rays, and com-
plete blood count and biochemical serum analysis.

Treatment consisted of induction by gemcitabine 1000 mg/m2

per week for 7 consecutive weeks, followed by 1 week rest. Re-
sponse to the induction course was assessed by interview (for
clinical bene®t response and quality of life) and by repeated
ancillary tests. If no progression was observed, maintenance by
gemcitabine 1000 mg/m2 per week for 3 weeks every 28 days was
given until failure was clinically or radiologically evident. Evalua-
tion of response, toxicity and quality of life was performed every
3 months by interview, physical examination, and ancillary tests,
according to the WHO criteria. Progression was determined as
deterioration in clinical symptoms, appearance of new lesions or
enlargement of a lesion by at least 25% of its pretreatment size.
Treatment was to be stopped in case of life-threatening toxicity,
progression of the disease, or on patient's refusal to continue.

Patients

A total of 18 patients (7 females, 11 males; age range 15 to 62 years,
median 40 years) were enrolled from December 1996 through

August 1998. Ten patients had primary extremity sarcoma, and
eight had primary tumors arising elsewhere in the body (trunk,
head and neck region, or unknown primary site). There were six
patients with osteosarcoma, one with Ewing's sarcoma, three with
chondrosarcoma and eight with STS, of whom two had leiomyo-
sarcoma, two had liposarcoma, two had malignant ®brous hist-
iocytoma, one had angiosarcoma and one had alveolar soft part
sarcoma (ASPS). Only one patient with chondrosarcoma was
chemo-naive, the remaining 17 having been heavily pretreated by
various agents according to their disease, such as ADR, IFX, high-
dose IFX, MTX, and etoposide. The involved sites were mainly the
local tumor bed and lung. The related symptoms were pain in 17
patients, and respiratory problems, mainly cough and dyspnea, in
5. Patient characteristics are detailed in Table 1.

Results

A total of 51 cycles of gemcitabine were given including
18 cycles of induction. Three patients received only a
partial induction cycle due to unexpected disease pro-
gression and drop in the KPS to below 40%. Six patients
received only induction cycles and were excluded due to
lack of objective response and clinical bene®t response.
A mean of 3.6 postinduction cycles were given to nine
patients. In one of the nine, three postinduction courses
were needed in order to determine lack of clinical bene®t
response, although it was clear that there was no
objective change in the disease pattern (Table 1).

One partial response (leiomyosarcoma of the uterus)
and one minimal response (angiosarcoma of the scalp)
were observed, yielding an objective response rate of 1/
18 (5.5%). If minimal response is also considered as true
response, the rate was 11%. An additional six patients
achieved stabilization of disease which was rapidly
progressing prior to gemcitabine administration (chon-
drosarcoma and osteosarcoma), yielding an overall dis-
ease-control rate of 8/18 (44%). Time to progression
ranged from 8 to 86 weeks. The median time to pro-
gression was more than 27 weeks. Clinical bene®t
response (improvement of performance status, allevia-
tion of respiratory symptoms, alleviation of pain and
reduction in narcotic consumption) was observed only
in those who also achieved a progression-free state.

None of the patients who failed to respond to gem-
citabine had any clinical bene®t response. The treatment
was well tolerated by the patients. Hematological tox-
icity was the main concern in this group of patients,
of whom the vast majority were heavily pretreated
(Table 2). Other toxic e�ects included weakness in nine
patients, rash in one, ascites (no malignant cells in
repeated taps) in one, limb edema (deep vein thrombosis
was excluded by Doppler-ultrasound study) in one, and
low-grade fever in two.

Discussion

STS and bone sarcomas carry a poor prognosis. Close to
one-half of patients succumb to metastatic or locally
advanced disease. Metastatic sarcoma is usually fatal
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and treatment options are rather limited. Median sur-
vival from the time metastases are detected is relatively
short, although 20±25% of patients with metastatic
sarcoma are alive 2 years after diagnosis.

Patients with metastatic sarcoma often are asymp-
tomatic at the time that a radiograph or CT reveals
metastases, and may remain free of symptoms for long
periods of time. Thus, alleviation of symptoms is not an
immediate concern in many patients, although disease
progression is eventually inevitable. The arsenal of
chemotherapeutic drugs active against metastatic sar-
coma is limited to ADR, IFX, etoposide, CDDP, MTX
and dacarbazine (DTIC). The activity of commonly used
chemotherapeutic agents in patients with STS is mod-
erate, and the observed response rate is about 30%.

A variety of combination chemotherapy regimens
have been studied in phase II trials. Most combinations
include ADR and an alkylating agent. Overall, response
rates are higher in these single-arm trials than in larger,
randomized studies. The combination of ADR and
DTIC (AD) yields 41% major responses. The CyVA-
DIC regimen (cyclophosphamide, vincristine, ADR,
DTIC) was widely accepted as the standard of care for
over a decade. In trials of variations of this four-drug
combination, responses have ranged from 38% to 71%,
The MAID regimen (mesna, ADR, IFX, DTIC) con-
sisting of the three antineoplastic agents with activity
against STS, yielded an overall response of 47% in a
large phase II trial [8]. After failing in MAID or Cy-
VADIC combinations, there is eventually no more to
o�er the patients except for investigational drugs. The
patients, especially the younger, may still have consid-
erable life expectancy and good performance status, and
are eager to be treated, but the caring oncologist may
have nothing to propose. There is a need for active and
minimally toxic agents that can be given as second-line
treatment in patients with STS or bone sarcomas. This
was the rationale to use gemcitabine in this hopeless
population of patients with sarcoma.

The information given to patients before participa-
tion in such study, especially when no more standard
therapy exists for young patients with a strong life will,
should give ``controlled hope'' but without the illusion
of cure. The patients were told that gemcitabine was
purely experimental in sarcoma, that there was no lit-
erature on the topic, that the worldwide experience with
the drug was achieved in other diseases, and that the
expected toxicity was relatively mild.

Our results point to important e�cacy and a possible
role for salvage of gemcitabine treatment in heavily

pretreated patients with progressive STS or bone sar-
comas. Gemcitabine was found to be e�ective in
achieving stabilization and even a minimal response of
STS (uterine leiomyosarcoma and scalp angiosarcoma)
or osteosarcoma refractory to standard chemotherapy
consisting mainly of ADR, high-dose MTX, CDDP and
IFX. Although disease stabilization is generally accepted
as failure of chemotherapy, in this series of cases it
should be regarded as success due to noteworthy disease
control, clinical bene®t response, and low toxicity pro-
®le, especially in view of failure of accepted drugs.

It is interesting to note that in a recent study reported
by Patel et al. [9], patients with various types of STS
were given gemcitabine in a schedule similar to that used
in our trial. The best responses were observed, as in our
study, in patients with angiosarcoma and leiomyosar-
coma. The observations in these trials point to a possible
role of gemcitabine in the treatment of angiosarcoma
and leiomyosarcoma.

In our study and in the study by Patel et al., gem-
citabine monotherapy was given in a schedule of 1 g/m2

per week for 3 weeks every 28 days. A di�erent schedule
has been suggested by Spith-Schwalbe et al. [10]:
200 mg/m2 given on days 1, 8, and 15 by 6-h continuous
infusion every 28 days. In their study 11 heavily pre-
treated patients with STS were enrolled. The side e�ects
were mainly hematological, and the response, i.e. two
partial responses and three disease stabilizations, were
all in pulmonary metastases. The optimal schedule for
administration of gemcitabine in sarcomas is yet unde-
termined.

Gemcitabine a�ected, to various extents, the course
of the disease in patients with several types of sarcoma.
Three out of six treated osteosarcomas, two out of three
treated chondrosarcomas, one out of two treated lei-
omyosarcomas and one angiosarcoma changed their
progressive course into stabilization or regression.
Postponing the inevitable death with a relatively non-
toxic treatment is an important issue especially in young
patients.

It is clear that no treatment recommendations can be
made on the basis of such a small series. However, it
may be justi®ed and warranted to investigate the activity
of gemcitabine in a larger group of patients with sar-
comas, particularly in osteosarcoma and leiomyosarco-
ma, even as a ®rst-line treatment for recurrent or
metastatic disease. Such a trial is already ongoing.
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