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a b s t r a c t

Soft tissue sarcomas, which originate from the mesenchymal tissue, represent a rare disease group with
more than 100 subtypes. Primary treatment is surgical excision. In locally-advanced or metastatic cases,
systemic treatment is the only therapeutic approach. Because of their heterogeneity, prognosis and
response to the chemotherapy may be relatively different. Monotherapy with doxorubicin and its
combination with ifosfamide continue to be the standard approach in the first-line treatment of
advanced disease. Histology-directed therapy has become popular with the introduction of novel cyto-
toxic agents. Successful results have been achieved with recent developments in the field. Currently, the
median overall survival rate in advanced stage disease barely exceeds 12 months in spite of the novel
treatment options. In this review, our objective was to summarize the current data on cytotoxic treat-
ments in the metastatic soft tissue sarcomas.

© 2017 Turkish Society of Medical Oncology. Production and hosting by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

Soft tissue sarcomas (STS) are rare tumors originating from the
mesenchymal tissue. They constitute less than 1% of all malig-
nancies seen in adults.1 According to the database of the American
Cancer Society, an estimated 12,310 new cases and 4990 deaths due
to STS were expected in the United States in 2016.1 STS are a rather
heterogeneous disease group. Updated WHO classification identi-
fied approximately 100 entities with different clinicopathological
and genetic characteristics in 12 different sections.2

Surgery is the standard therapy in localized STS. In selected
cases, adjuvant radiotherapy and chemotherapy might be com-
bined with surgery. Disseminated disease develops in roughly half
of the patients with early stage STS who received curative treat-
ment and these patients eventually succumb to their disease.3,4

Systemic therapy is the primary treatment for unresectable
locally-advanced and metastatic disease. In metastatic sarcomas,
expected average survival is approximately 12 months and the 2-
year survival rate is 20% with current treatment options.3 The
goal of systemic therapy is to increase overall survival (OS), shrink
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the tumor mass and palliate the symptoms rather than achieving a
cure. We intend to give a brief synopsis of systemic chemotherapy
options in advanced STS.

2. Chemotherapy in metastatic soft tissue sarcomas

Several chemotherapeutic agents were tested in the treatment
of metastatic STS in the last 50 years.5 Doxorubicin, ifosfamide,
gemcitabine and dacarbazine were the main agents with modest
efficacy. Although these agents are effective as monotherapy, they
are usually used as a component of the combination regimens.

2.1. Monotherapy

Anthracyclines are the main agents used in the first-line therapy
of metastatic STS. There have been several phase II and III studies
evaluating the efficacy of doxorubicin monotherapy in comparison
with other agents. In these studies, objective response rates (ORR)
of 9e30%, median time to progression (TTP) of 3.7e6 months,
median progression-free survival (PFS) of 2.5e6.5 months and
median OS of 8e17 months were reported.5e10 Van Glabbeke et al.
conducted a meta-analysis evaluating the efficacy of first-line
doxorubicin treatment in 2185 metastatic STS patients. ORR was
26% and OS was 51 weeks.3 Doxorubicin has become the standard
agent in the first-line treatment of metastatic sarcomas based on
these studies. Recommended doxorubicin dose is 75mg/m2 every 3
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weeks for a maximum of 6 cycles because of increased response
rate with higher dose and cumulative risk of cardiotoxicity.5

Because of dose-limiting cumulative cardiotoxicity despite its
efficacy, other anthracyclines besides doxorubicin have been tested
in the treatment of metastatic STS. Epirubicin yielded comparable
ORR, survival and cardiotoxicity rates.9e11 In a study utilizing the
same doxorubicin and epirubicin dose (75 mg/m2), ORR (18% vs.
25%) and median OS (10.3 vs. 12 months) were comparable with
lower cardiotoxicity (p ¼ 0.04) in the epirubicin group. However,
usual epirubicin dose is higher than that in routine clinical prac-
tice.9 In phase II studies, pegylated liposomal doxorubicin (PLD)
induced an ORR of 0e12% with no cardiotoxicity.12e14 In a ran-
domized phase II EORTC trial, 94 patients with treatment-naïve
metastatic STS were randomized to doxorubicin versus PLD. ORR
was comparable in both groups (9% and 10%), but adverse events
differed.15 Cardiotoxicity was more common in doxorubicin group
(4 patients vs none) while hand-foot syndrome was more promi-
nent in PLD group (25 patients vs none). In conclusion, anthracy-
clines have similar efficacy in metastatic STS with different side
effect profiles.

Ifosfamide is an important agent with demonstrated efficacy in
the metastatic STS. First-line phase II studies showed ORR of
10e38% with 6e11 months median duration of response.16e18 In an
EORTC phase III study, 326 STS patients were enrolled to compare
standard-dose doxorubicin (75 mg/m2 q3wk) with 2 different
schedules of ifosfamide (3 g/m2/day bolus on days 1e3 or 9 g/m2

continuous infusion over 3 days) as first-line therapy. In all three
groups, comparable results for PFS (2.5 vs. 2.1 vs. 3 months,
respectively) and ORR (11.8%, 5.5%, 8.4%, respectively) were re-
ported.7 Based on these results, doxorubicin remains the treatment
of choice in the first-line setting.

In the second-line treatment of patients who failed doxorubicin,
7e41% ORRs were achieved in phase II ifosfamide monotherapy
studies using standard and high-dose regimens (<10 g/m2/cycle vs.
>10 g/m2/cycle).17e23 ORR and OS were 7e26% and 6.5e12 months
with standard dose versus 16e41% and 13e18 months with high
dose, respectively.17e23 There is no head-to-head comparison of
standard-dose vs. high-dose ifosfamide regimens. Although, higher
doses with daily bolus schedule have been proposed to lead to
higher ORR, there is no randomized study.19,20 In another study,
third-line high dose ifosfamide was reported to induce 39% ORR
and 13 months median OS in patients treated with standard-dose
ifosfamide in the second-line setting.24 Salvage high-dose ifosfa-
mide might be a viable option in patients who received prior
standard-dose ifosfamide.

Several other agents including gemcitabine,25e27 vinor-
elbine,28,29 methotrexate,30 dacarbazine,31,32 cisplatin,33 carbopla-
tin,34 and temozolomide35 were also tested in the treatment of STS
showing limited single-agent efficacy with ORR <20%.

2.2. Combination chemotherapy

Multiagent combination chemotherapy with CYVADIC (cyclo-
phosphamide, vincristine, doxorubicin and dacarbazine) had been
considered standard therapy for several decades.36 Several studies
investigating efficacy of combination schedules in metastatic STS
failed to demonstrate a significant survival advantage over mono-
therapy with doxorubicin. Therefore, the debate continues as to
whether to prefer combination over monotherapy in routine clin-
ical practice.

Studies comparing doxorubicin monotherapy with
doxorubicin þ ifosfamide combination showed response rates of
20e24% and 28e34%, respectively. Although the survival rates were
comparable, myelosuppression was significantly higher in the
combination group.36e40 EORTC Sarcoma Group (EORTC STBSG)
analysis evaluated doxorubicin monotherapy (n ¼ 660) versus
ifosfamide as monotherapy (n ¼ 414) or in combination with
doxorubicin (n ¼ 923).40 OS rates were comparable in patients
receiving doxorubicin monotherapy and combination therapy
(p ¼ 0.129). But PFS (4.5 vs. 3.5 months; p ¼ 0.044) and ORR were
higher in the combination therapy group. Analysis of patients
treatedwith ifosfamide-based therapy revealed significantly longer
PFS in the combination group compared to monotherapy (5.5 vs.
2.5 months; p < 0.0001). In this review, good physical condition,
female gender, low histological grade, primary localization in ex-
tremities and absence of the distant metastasis were independent
prognostic factors predicting OS.40

A large randomized controlled phase III EORTC study allocated
453 metastatic STS patients to doxorubicin monotherapy versus
doxorubicin þ ifosfamide combination in the first-line therapy.41

PFS (7.4 vs. 4.6 months, HR ¼ 0.74, p ¼ 0.003) and ORR (%26 vs %
14, p < 0.0006) were significantly higher in the combination group.
However, there was no difference in OS (12.8 vs. 14.3 months;
HR ¼ 0.83, p ¼ 0.076). Grade 3e4 hematological toxicities were
significantly higher in the combination group.41

Available data showed that although the
doxorubicinþ ifosfamide combinationwas more toxic compared to
the doxorubicin monotherapy, the combination had better PFS and
ORR results. It was suggested that the combination therapy should
be preferred in selected patients with younger age, good physical
condition, symptoms due to large tumor size and a chance of cure
with additional treatment methods like surgery and radiotherapy.

Response rates of synovial sarcomas to ifosfamide-based regi-
mens were better compared with the other STS subtypes. Rosen
et al. treated 13 synovial sarcoma patients with ifosfamide and
reported complete remission (CR) in 4 patients and partial remis-
sion (PR) in 9 patients. Nine of 13 patients had received doxorubicin
in the first-line therapy.42 In a phase II study conducted by EORTC,
124 patients were treated with high-dose ifosfamide (12 g/m2)
achieving an impressive 40% ORR in synovial sarcoma subgroup (8/
18) whereas ORR in intent-to-treat population was only 18%.20 In
another phase III study, doxorubicin þ ifosfamide combination
induced a significantly higher ORR compared with doxorubicin
monotherapy in synovial sarcoma patients (88% vs. 20%,
p ¼ 0.02).38 Data regarding the ifosfamide efficacy in synovial
sarcoma was usually obtained from subgroup analyses. Therefore,
starting treatment with doxorubicin þ ifosfamide combination
seems to be an effective choice in synovial sarcoma patients.
Although, ifosfamide is effective in the treatment of synovial sar-
coma, it has a lower efficacy in leiomyosarcomas compared to the
other histological subtypes.17e19

Gemcitabine monotherapy has a limited efficacy in the treat-
ment of metastatic STS (ORR 6e18% and OS 6e13.9 months).25e27

Combinations of gemcitabine with vinorelbine43 and dacarba-
zine44 provided higher response rates. Gemcitabine þ docetaxel
combination was clinically the most studied and the most effective
combination among them. Our experience with second-line
gemcitabine þ docetaxel combination showed an ORR of 20.3%
and a median OS of 18 months.45 In a phase II randomized study of
previously-treated patients, 49 patients received gemcitabine
monotherapy and 73 received gemcitabine þ docetaxel combina-
tion.46 In the combination group, ORR (16% vs. 8%), PFS (6.2 vs. 3
months) and OS (17.9 vs.11.5months) were significantly better than
the monotherapy group. In this study, subgroup analysis revealed
that the combination therapy was more effective in leiomyo-
sarcoma and undifferentiated pleomorphic sarcoma subtypes.46

Ninety patients with previously-treated leiomyosarcoma
including 46 patients with uterine leiomyosarcoma were included
in TAXOGEM study to compare gemcitabine monotherapy with
gemcitabine þ docetaxel combination.47 Although, there was no
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significant difference between the groups in uterine leiomyo-
sarcoma patients regarding ORR (24% vs. 19%) and PFS (4.7 vs. 5.5
months), combination therapy provided inferior ORR (14% vs. 5%)
and PFS (3.8 vs. 6.3 months) in the non-uterine leiomyosarcoma
group. OS results were comparable between the groups (23 vs. 20
months in uterine leiomyosarcoma group and 13 vs. 15 months in
non-uterine leiomyosarcoma group).47 In light of the results of
these clinical trials, gemcitabine þ docetaxel combination was
recommended as the preferred treatment option in patients with
tumor progression after the first-line doxorubicin-based therapy.

Preliminary results of the GeDDIS trial, in which doxorubicin
was compared with gemcitabine þ docetaxel combination in the
first-line treatment of advanced STS patients, were presented in
abstract form only.48 In this study, 257 patients were equally ran-
domized into two groups and progression-free survival rate (PFR)
in 24th week was set as the primary endpoint. PFR was 46% in both
groups. Median PFS (23 vs. 24 months; HR ¼ 1.28) and median OS
(71 vs. 63weeks; HR¼ 1.07) were also comparable between groups.
Because toxicity was higher in combination group and no OS
advantage was demonstrated, the standard therapy remains
unchanged.48

3. Soft tissue sarcomas with specific histological
characteristics

For decades, all STS have been treated with single agent
chemotherapy because of their rarity and lack of experience
regarding treatment of specific histological subtypes. STS have
more than 100 histologically identified subtypes with well-defined
clinicopathological characteristics and responses to treatment.

Over the years, effective novel cytotoxic agents have been
introduced in the treatment of specific histological subtypes
because of the understanding of the importance of histological
subtypes determination coupled with accumulation of knowledge
regarding these entities.49,50

3.1. Trabectedin

Trabectedin exerts its cytotoxicity via its selective DNA binding
properties. In early studies conducted with trabectedin, relatively
low ORR (4e18%) were reported. In these studies, the ORR were
higher with longer duration in leiomyosarcoma, myxoid lip-
osarcoma and synovial sarcoma.51e54 Seventy-six pretreated pa-
tients with advanced stage translocation-related sarcomas were
included in a phase II study to compare trabectedin with placebo.
PFS was significantly longer in trabectedin patients (5.6 vs. 0.9
months, HR ¼ 0.07, p < 0.0001).55 Moreover, median OS was also
longer with trabectedin (not reached vs. 8 months, HR ¼ 0.42). In a
dose-finding phase II study, 270 patients diagnosed with lip-
osarcoma and leiomyosarcomawere evaluated in order to compare
two different schedules (0.58 mg/m2/3 h infusion on days 1, 8 and
15 every 4 weeks vs. 1.5 mg/m2/24 h infusion every 3 weeks).
Median TTP (3.7 vs. 2.3 months, HR ¼ 0.73, p ¼ 0.03) and median
PFS (3.3 vs. 2.3 months, HR ¼ 0.75, p ¼ 0.04) results were superior
in 24-hour infusion group every 3 weeks. Although, OS was also
longer, the difference was statistically non-significant (13.9 vs. 11.8
months, HR ¼ 0.84, p ¼ 0.19).56 We have observed a PFS of 3.75
months and OS of 15 months with trabectedin in a small sample of
case series.57 Trabectedin dose 1.5 mg/m2/24 h infusion every 3
weeks remains the preferred schedule in the second-line setting.

In a phase III randomized trial, 518 patients with metastatic
liposarcoma and leiomyosarcoma, who had progressive disease
(PD) after first-line treatment were evaluated in order to compare
trabectedin with dacarbazine.58 The administration schedule of
trabectedin was 1.5 mg/m2 every 3 weeks as a 24-hour infusion.
The primary endpoint was OS. Although the median PFS (4.2 vs. 1.5
months, HR ¼ 0.55, p < 0.001) was superior in the trabectedin
group, OS (12.4 vs. 12.9 months, HR ¼ 0.87, p ¼ 0.37) and ORR (10%
vs 7%) were comparable. Clinical benefit rate (CBR¼ORR þ stable
disease [SD]) was superior in trabectedin group (34% vs 19%).58

Based on these results, the US Food and Drug Administration
(FDA) has approved to trabectedin in the second-line treatment of
advanced liposarcomas and leiomyosarcomas.

The therapeutic efficacy of the trabectedin þ doxorubicin
combination in the first-line therapy of the metastatic leiomyo-
sarcoma was evaluated in a non-randomized, multi-center phase II
study.59 Overall 109 patients were enrolled in the study (47 uterine
leiomyosarcomas, 61 non-uterine leiomyosarcomas). The CBR was
87.2% in the uterine leiomyosarcoma group (59.6% PR, 27.7% SD)
and 91.8% (3.3% CR, 36.1% PR, 52.5% SD) in the non-uterine leio-
myosarcoma group. OS was 34.5 months in non-uterine and 20.2
months in uterine leiomyosarcoma patients.
Trabectedin þ doxorubicin combination appears a promising first-
line treatment alternative with an acceptable toxicity profile and
high response rates.

Based on the available studies, trabectedin has become an
effective alternative for the treatment of patients with L-type sar-
comas (leiomyosarcoma and liposarcoma, especially myxoid lip-
osarcoma) who showed tumor progression after the first-line
therapy.

3.2. Eribulin

Eribulin is an inhibitor of microtubule assembly originally used
in breast cancer patients. Based on its activity in preclinical studies,
128 metastatic STS patients who had received one line of combi-
nation therapy or 2 different agents as monotherapy, were evalu-
ated in a multi-center phase II study.60 The dose was 1.4 mg/m2 on
days 1 and 8, every 21 days. Twelve-week PFS was accepted as the
primary endpoint of the study. The study achieved prespecified
endpoint in 12 of 38 (31.6%) leiomyosarcoma, 15 of 32 (46.5%) lip-
osarcoma and 4 of 19 (21%) synovial sarcoma patients. In 52% of
patients grade 3e4 neutropenia (6% febrile neutropenia) were
reported.60

A multi-center, randomized phase III trial enrolled 446 patients
with locally-advanced or metastatic liposarcoma and leiomyo-
sarcoma to compare eribulin with dacarbazine. All the patients had
failed at least 2 lines of treatment including anthracyclines. The
primary endpoint of OS was significantly longer in the eribulin
group (13.5 vs 11.3 months; HR ¼ 0.75, p ¼ 0.01). There was no
significant difference between the groups regarding PFS and ORR.
OS (15.6 vs. 8.4 months, HR ¼ 0.51) and PFS (2.9 vs. 1.7 months,
HR ¼ 0.52) were longer in liposarcoma patients treated with eri-
bulin. OS (12.8 vs. 12.3 months, HR ¼ 0.90) and PFS (2.2 vs. 2.6
months, HR¼ 1.05) were comparable in leiomyosarcoma subgroup.
Based on the results of this study, the FDA approved eribulin for
metastatic or locally-advanced liposarcoma patients after anthra-
cycline failure.61

3.3. Angiosarcoma

Angiosarcomas are rare STS of vascular origin. They are known
to be refractory to the standard STS therapies with an aggressive
clinical progress and a short survival period. In the phase II
ANJIOTAX study, 30 patients were enrolled to evaluate the efficacy
of weekly paclitaxel treatment in angiosarcomas.62 The primary
endpoint was PFR after 2 cycles of therapy. Two-month and 4-
month PFR were 74% and 45%, respectively. Median TTP was 4
months and median OS was 8 months. PFR and OS were compa-
rable regardless of previous chemotherapy use.62 In an EORTC
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retrospective analysis of 32 angiosarcoma patients treated with
weekly or every 3 weeks paclitaxel schedule, ORR was 62% in the
whole series and 75% in the cutaneous forms. Median TTP was 7.6
months (range, 1e42).63 In another retrospective analysis, weekly
and every 3 week paclitaxel regimens were compared and weekly
regimen was found more effective, especially for scalp angio-
sarcomas.64 In a large French retrospective study, 117 metastatic
angiosarcoma patients were analyzed to compare the efficacy of
doxorubicin and weekly paclitaxel in the first-line treatment.65

Objective responses were found to be more frequent in cutaneous
angiosarcomas in the paclitaxel-treated group. Median OS was
longer with weekly paclitaxel compared to doxorubicin (10.3 vs. 5.5
months, p ¼ 0.002).65 In a small-sized retrospective study with 13
patients, PLD (n¼ 6) was compared with paclitaxel (n¼ 7). In 3 of 6
patients treated with PLD, PR was observed for a duration of 6, 19
and > 20 months.66 Five of 8 patients treated with paclitaxel
experienced major responses (3 PR, 2 CRs). Paclitaxel and PLD both
might be used effectively in the first-line or in the salvage therapy
of metastatic angiosarcomas considering their favorable toxicity
profile.

4. Conclusion

STS are rare and heterogenous group of tumors. Despite to
enormous developments in the treatment of malignant neoplasms,
little progress has been documented in sarcomas. In advanced
disease, single-agent doxorubicin remains the gold standard in the
first-line treatment. Combination of doxorubicin with ifosfamide
induces greater response rates, albeit with a higher price and
similar OS. Therefore, combination therapy should be preferred in
fit patients who need tumor cytoreduction. The efficacy of
gemcitabineþ docetaxel combination is well known in the second-
line treatment of advanced STS. Its efficacy is more prominent in
patients with uterine leiomyosarcomas.

Histology-directed therapy has become popular with the
introduction of novel cytotoxic agents. Trabectedin and eribulin are
examples of new agents effective in advanced L-type sarcomas.
Eribulin is approved for the treatment of liposarcomas only. Novel
therapies with targeted agents have been under investigation.
Pazopanib is the only approved tyrosine kinase inhibitor based on
the phase 3 PALETTE trial.67 Clinical trials of PD-1 inhibitors have
shown promising results.

References

1. Siegel RL, Miller KD, Jemal A. Cancer statistics, 2016. CA Cancer J Clin. 2016;66:
7e30.

2. Fletcher CDM, Bridge JA, Hogendoorn PCW, Mertens F, eds. World Health Or-
ganization and International Agency for Research on Cancer. WHO Classification of
Tumours of Soft Tissue and Bone. fourth ed. Lyon: IARC Press; 2013.

3. van Glabbeke M, van Oosterom AT, Oosterhuis JW, et al. Prognostic factors for
the outcome of chemotherapy in advanced soft tissue sarcoma: an analysis of
2,185 patients treated with anthracycline-containing first-line regimensea
European Organization for Research and Treatment of Cancer Soft Tissue and
Bone Sarcoma Group Study. J Clin Oncol. 1999;17:150e157.

4. Sarcoma meta-analysis collaboration (SMAC). Adjuvant chemotherapy for
localised resectable soft tissue sarcoma in adults. Cochrane Database Syst Rev.
2000;4:CD001419.

5. Ratan R, Patel SR. Chemotherapy for soft tissue sarcoma. Cancer. 2016;122:
2952e2960.

6. Borden EC, Amato DA, Rosenbaum C, et al. Randomized comparison of three
adriamycin regimens for metastatic soft tissue sarcomas. J Clin Oncol. 1987;5:
840e850.

7. Gelderblom H, Blay JY, Seddon BM, et al. Brostallicin versus doxorubicin as
first-line chemotherapy in patients with advanced or metastatic soft tissue
sarcoma: an EORTC Soft Tissue and Bone Sarcoma Group randomized phase II
and pharmacogenetic study. Eur J Cancer. 2014;50:388e396.

8. Lorigan P, Verweij J, Papai Z, et al. Phase III trial of two investigational sched-
ules of ifosfamide compared with standard-dose doxorubicin in advanced or
metastatic soft tissue sarcoma: a European Organisation for Research and
Treatment of Cancer Soft Tissue and Bone Sarcoma Group Study. J Clin Oncol.
2007;25:3144e3150.
9. Mouridsen HT, Bastholt L, Somers R, et al. Adriamycin versus epirubicin in

advanced soft tissue sarcomas. A randomized phase II/phase III study of the
EORTC Soft Tissue and Bone Sarcoma Group. Eur J Cancer Clin Oncol. 1987;23:
1477e1483.

10. Nielsen OS, Dombernowsky P, Mouridsen H, et al. High-dose epirubicin is not
an alternative to standard-dose doxorubicin in the treatment of advanced soft
tissue sarcomas. A study of the EORTC soft tissue and bone sarcoma group. Br J
Cancer. 1998;78:1634e1639.

11. Nielsen OS, Dombernowsky P, Mouridsen H, et al. Epirubicin is not superior to
doxorubicin in the treatment of advanced soft tissue sarcomas. The Experience
of the EORTC Soft Tissue and Bone Sarcoma Group. Sarcoma. 2000;4:31e35.

12. Chidiac T, Budd GT, Pelley R, et al. Phase II trial of liposomal doxorubicin (Doxil)
in advanced soft tissue sarcomas. Invest New Drugs. 2000;18:253e259.

13. Skubitz KM. Phase II trial of pegylated-liposomal doxorubicin (Doxil) in sar-
coma. Cancer Invest. 2003;21:167e176.

14. Toma S, Tucci A, Villani G, Carteni G, Spadini N, Palumbo R. Liposomal doxo-
rubicin (Caelyx) in advanced pretreated soft tissue sarcomas: a phase II study
of the Italian Sarcoma Group (ISG). Anticancer Res. 2000;20:485e491.

15. Judson I, Radford JA, Harris M, et al. Randomised phase II trial of pegylated
liposomal doxorubicin (DOXIL/CAELYX) versus doxorubicin in the treatment of
advanced or metastatic soft tissue sarcoma: a study by the EORTC Soft Tissue
and Bone Sarcoma Group. Eur J Cancer. 2001;37:870e877.

16. Buesa JM, L�opez-Pousa A, Martín J, et al. Phase II trial of first-line high-dose
ifosfamide in advanced soft tissue sarcomas of the adult: a study of the Spanish
Group for Research on Sarcomas (GEIS). Ann Oncol. 1998;9:871e876.

17. vanOosterom AT, Mouridsen HT, Nielsen OS, et al. Results of randomised
studies of the EORTC Soft Tissue and Bone Sarcoma Group (STBSG) with two
different ifosfamide regimens in first- and second-line chemotherapy in
advanced soft tissue sarcoma patients. Eur J Cancer. 2002;38:2397e2406.

18. Bramwell VH, Mouridsen HT, Santoro A, et al. Cyclophosphamide versus ifos-
famide: a randomized phase II trial in adult soft-tissue sarcomas. The european
organization for research and treatment of cancer [EORTC], soft tissue and bone
sarcoma group. Cancer Chemother Pharmacol. 1993;31(Suppl 2):S180eS184.

19. Patel SR, Vadhan-Raj S, Papadopolous N, et al. High-dose ifosfamide in bone
and soft tissue sarcomas: results of phase II and pilot studiesedose-response
and schedule dependence. J Clin Oncol. 1997;15:2378e2384.

20. Antman KH, Ryan L, Elias A, Sherman D, Grier HE. Response to ifosfamide and
mesna: 124 previously treated patients with metastatic or unresectable sar-
coma. J Clin Oncol. 1989;7:126e131.

21. Nielsen OS, Judson I, van Hoesel Q, et al. Effect of high-dose ifosfamide in
advanced soft tissue sarcomas. A multicentre phase II study of the EORTC Soft
Tissue and Bone Sarcoma Group. Eur J Cancer. 2000;36:61e67.

22. Cerny T, Leyvraz S, von Briel T, et al. Saturable metabolism of continuous high-
dose ifosfamide with mesna and GM-CSF: a pharmacokinetic study in
advanced sarcoma patients. Swiss Group for Clinical Cancer Research (SAKK).
Ann Oncol. 1999;10:1087e1094.

23. Lopez M, Carpano S, Amodio A, et al. Single-agent ifosfamide in the treatment
of anthracycline-refractory adult sarcomas. Clin Ter. 1998;149:331e333.

24. Palumbo R, Palmeri S, Antimi M, et al. Phase II study of continuous-infusion
high-dose ifosfamide in advanced and/or metastatic pretreated soft tissue
sarcomas. Ann Oncol. 1997;8:1159e1162.

25. Patel SR, Gandhi V, Jenkins J, et al. Phase II clinical investigation of gemcitabine
in advanced soft tissue sarcomas and window evaluation of dose rate on
gemcitabine triphosphate accumulation. J Clin Oncol. 2001;19:3483e3489.

26. Hartmann JT, Oechsle K, Huober J, et al. An open label, non-comparative phase
II study of gemcitabine as salvage treatment for patients with pretreated adult
type soft tissue sarcoma. Invest New Drugs. 2006;24:249e253.

27. Von Burton G, Rankin C, Zalupski MM, et al. Phase II trial of gemcitabine as first
line chemotherapy in patients with metastatic or unresectable soft tissue
sarcoma. Am J Clin Oncol. 2006;29:59e61.

28. Casanova M, Ferrari A, Spreafico F, et al. Vinorelbine in previously treated
advanced childhood sarcomas: evidence of activity in rhabdomyosarcoma.
Cancer. 2002;94:3263e3268.

29. Anderson SE, Keohan ML, D'Adamo DR, Maki RG. A retrospective analysis of
vinorelbine chemotherapy for patients with previously treated soft-tissue
sarcomas. Sarcoma. 2006;2006:15947.

30. Pappo AS, Bowman LC, Furman WL, et al. A phase II trial of high-dose meth-
otrexate in previously untreated children and adolescents with high-risk
unresectable or metastatic rhabdomyosarcoma. J Pediatr Hematol Oncol. 1997
Sep-Oct;19:438e442.

31. Buesa JM, Mouridsen HT, van Oosterom AT, et al. High-dose DTIC in advanced
soft-tissue sarcomas in the adult. A phase II study of the EORTC Soft Tissue and
Bone Sarcoma Group. Ann Oncol. 1991;2:307e309.

32. Zucali PA, Bertuzzi A, Parra HJ, et al. The “old drug” dacarbazine as a second/
third line chemotherapy in advanced soft tissue sarcomas. Invest New Drugs.
2008;26:175e181.

33. Thigpen JT, Blessing JA, Beecham J, et al. Phase II trial of cisplatin as first-line
chemotherapy in patients with advanced or recurrent uterine sarcomas: a
Gynecologic Oncology Group study. J Clin Oncol. 1991;9:1962e1966.

34. Goldstein D, Cheuvart B, Trump DL, et al. Phase II trial of carboplatin in soft-
tissue sarcoma. Am J Clin Oncol. 1990;13:420e423.

35. Garcia del Muro X, Lopez-Pousa A, Martin J, et al. A phase II trial of temozo-
lomide as a 6-week, continuous, oral schedule in patients with advanced soft
tissue sarcoma: a study by the Spanish Group for Research on Sarcomas.

http://refhub.elsevier.com/S2452-3364(17)30006-7/sref1
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref1
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref1
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref2
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref2
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref2
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref3
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref3
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref3
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref3
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref3
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref3
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref3
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref4
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref4
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref4
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref5
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref5
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref5
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref6
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref6
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref6
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref6
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref7
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref7
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref7
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref7
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref7
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref8
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref8
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref8
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref8
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref8
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref8
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref9
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref9
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref9
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref9
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref9
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref10
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref10
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref10
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref10
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref10
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref11
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref11
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref11
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref11
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref12
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref12
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref12
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref13
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref13
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref13
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref14
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref14
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref14
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref14
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref15
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref15
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref15
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref15
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref15
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref16
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref16
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref16
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref16
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref16
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref17
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref17
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref17
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref17
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref17
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref18
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref18
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref18
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref18
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref18
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref19
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref19
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref19
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref19
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref19
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref20
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref20
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref20
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref20
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref21
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref21
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref21
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref21
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref22
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref22
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref22
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref22
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref22
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref23
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref23
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref23
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref24
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref24
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref24
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref24
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref25
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref25
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref25
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref25
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref26
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref26
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref26
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref26
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref27
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref27
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref27
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref27
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref28
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref28
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref28
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref28
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref29
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref29
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref29
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref30
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref30
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref30
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref30
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref30
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref31
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref31
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref31
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref31
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref32
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref32
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref32
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref32
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref33
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref33
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref33
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref33
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref34
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref34
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref34
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref35
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref35
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref35


M. Besiroglu et al. / Journal of Oncological Sciences 3 (2017) 66e7070
Cancer. 2005;104:1706e1712.
36. Santoro A, Tursz T, Mouridsen H, et al. Doxorubicin versus CYVADIC versus

doxorubicin plus ifosfamide in first-line treatment of advanced soft tissue
sarcomas: a randomized study of the European Organization for Research and
Treatment of Cancer Soft Tissue and Bone Sarcoma Group. J Clin Oncol.
1995;13:1537e1545.

37. Maurel J, Lopez-Pousa A, de las Penas R, et al. Et al. Efficacy of sequential high-
dose doxorubicin and ifosfamide compared with standard-dose doxorubicin in
patients with advanced soft tissue sarcoma: an open-label randomized phase II
study of the Spanish group for research on sarcomas. J Clin Oncol. 2009;27:
1893e1898.

38. Edmonson JH, Ryan LM, Blum RH, et al. Randomized comparison of doxoru-
bicin alone versus ifosfamide plus doxorubicin or mitomycin, doxorubicin, and
cisplatin against advanced soft tissue sarcomas. J Clin Oncol. 1993;11:
1269e1275.

39. Antman K, Crowley J, Balcerzak SP, et al. An intergroup phase III randomized
study of doxorubicin and dacarbazin with or without ifosfamide and mesna in
advanced soft tissue and bone sarcomas. J Clin Oncol. 1993;11:1276e1285.

40. Sleijfer S, Ouali M, van Glabbeke M, et al. Prognostic and predictive factors for
outcome to first-line ifosfamide-containing chemotherapy for adult patients
with advanced soft tissue sarcomas: an exploratory, retrospective analysis on
large series from the European Organization for Research and Treatment of
Cancer-Soft Tissue and Bone Sarcoma Group (EORTC-STBSG). Eur J Cancer.
2010;46:72e83.

41. Judson I, Verweij J, Gelderblom H, et al. Doxorubicin alone versus intensified
doxorubicin plus ifosfamide for first-line treatment of advanced or metastatic
soft-tissue sarcoma: a randomised controlled phase 3 trial. Lancet Oncol.
2014;15:415e423.

42. Rosen G, Forscher C, Lowenbraun S, et al. Synovial sarcoma: uniform response
of metastases to high dose ifosfamide. Cancer. 1994;73:2506e2511.

43. Dileo P, Morgan JA, Zahrieh D, et al. Gemcitabine and vinorelbine combination
chemotherapy for patients with advanced soft tissue sarcomas: results of a
phase II trial. Cancer. 2007;109:1863.

44. Garcia del Muro X, Lopez-Pousa A, Maurel J, et al. Randomized phase II study
comparing gemcitabine plus dacarbazine versus dacarbazine alone in patients
with previously-treated soft tissue sarcoma: a Spanish Group for Research on
Sarcomas study. J Clin Oncol. 2011;29:2528e2533.

45. Kaya AO, Buyukberber S, Ozkan M, et al. Efficacy and toxicity of gemcitabine
plus docetaxel combination as a second-line therapy for patients with
advanced soft tissue sarcoma. Asian Pac J Clin Prev. 2012;13:463e467.

46. Maki RG, Wathen JK, Patel SR, et al. Randomized phase II study of gemcitabine
and docetaxel compared with gemcitabine alone in patients with metastatic
soft tissue sarcomas: results of sarcoma alliance for research through collab-
oration study 002 [corrected]. J Clin Oncol. 2007;25:2755e2763.

47. Pautier P, Floquet A, Penel N, et al. Randomized multicenter and stratified
phase II study of gemcitabine alone versus gemcitabine and docetaxel in pa-
tients with metastatic or relapsed leiomyosarcomas: a Federation Nationale
des Centres de LutteContre le Cancer (FNCLCC) French Sarcoma Group Study
(TAXOGEM study). Oncologist. 2012;17:1213e1220.

48. Seddon BM, WQhelan J, Strauss SJ, et al. GeDDiS: a prospective randomised
controlled phase III trial of gemcitabine and docetaxel compared with doxo-
rubicin as first-line treatment in previously untreated advanced unresectable
or metastatic soft tissue arcomas (EudraCT 2009-014907-29). J Clin Oncol.
2015;33 (suppl; abstr 10500).

49. Pang A, Carbini M, Maki RG. Contemporary therapy for advanced soft-tissue
sarcomas in adults: a review. JAMA Oncol. 2016 Jul 1;2:941e947.
50. Martín Broto J, Le Cesne A, Reichardt P. The importance of treating by histo-
logical subtype in advanced soft tissue sarcoma. Future Oncol. 2017 Jan;13:
23e31.

51. Delaloge S, Yovine A, Taamma A, et al. Ecteinascidin-743: a marine-derived
compound in advanced, pretreated sarcoma patientsepreliminary evidence
of activity. J Clin Oncol. 2001;19:1248e1255.

52. Yovine A, Riofrio M, Blay JY, et al. Phase II study of ecteinascidin-743 in
advanced pretreated soft tissue sarcoma patients. J Clin Oncol. 2004;22:
890e899.

53. Le Cesne A, Blay JY, Judson I, et al. Phase II study of ET-743 in advanced soft
tissue sarcomas: a European Organisation for the Research and Treatment of
Cancer (EORTC) soft tissue and bone sarcoma group trial. J Clin Oncol. 2005;23:
576e584.

54. Garcia-Carbonero R, Supko JG, Manola J, et al. Phase II and pharmacokinetic
study of ecteinascidin 743 in patients with progressive sarcomas of soft tissues
refractory to chemotherapy. J Clin Oncol. 2004;22:1480e1490.

55. Kawai A, Araki N, Sugiura H, et al. Trabectedin monotherapy after standard
chemotherapy versus best supportive care in patients with advanced,
translocation-related sarcoma: a randomised, open-label, phase 2 study. Lancet
Oncol. 2015;16:406e416.

56. Demetri GD, Chawla SP, von Mehren M, et al. Efficacy and safety of trabectedin
in patients with advanced or metastatic liposarcoma or leiomyosarcoma after
failure of prior anthracyclines and ifosfamide: results of a randomized phase II
study of two different schedules. J Clin Oncol. 2009;27:4188e4196.

57. Demirci U, Buyukberber S, Yetisyigit T, et al. Trabectedin in advanced soft tissue
sarcoma: case series. J BUON. 2012;17:591e592.

58. Demetri GD, von Mehren M, Jones RL, et al. Efficacy and safety of trabectedin or
dacarbazine for metastatic liposarcoma or leiomyosarcoma after failure of
conventional chemotherapy: results of a phase III randomized multicenter
clinical trial. J Clin Oncol. 2016;34:786e793.

59. Pautier P, Floquet A, Chevreau C, et al. Trabectedin in combination with
doxorubicin for first-line treatment of advanced uterine or soft-tissue leio-
myosarcoma (LMS-02): a non-randomised, multicentre, phase 2 trial. Lancet
Oncol. 2015;16:457e464.

60. Sch€offski P, Ray-Coquard IL, Cioffi A, et al. Activity of eribulin mesylate in pa-
tients with soft-tissue sarcoma: a phase 2 study in four independent histo-
logical subtypes. Lancet Oncol. 2011;12:1045e1052.

61. Sch€offski P, Chawla S, Maki RG, et al. Eribulin versus dacarbazine in previously
treated patients with advanced liposarcoma or leiomyosarcoma: a randomised,
open-label, multicentre, phase 3 trial. Lancet. 2016;387:1629e1637.

62. Penel N, Bui BN, Bay JO, et al. Phase II trial of weekly paclitaxel for unresectable
angiosarcoma: the ANGIOTAX Study. J Clin Oncol. 2008;26:5269e5274.

63. Schlemmer M, Reichardt P, Verweij J, et al. Paclitaxel in patients with advanced
angiosarcomas of soft tissue: a retrospective study of the EORTC soft tissue and
bone sarcoma group. Eur J Cancer. 2008;44:2433e2436.

64. Fury MG, Antonescu CR, Van Zee KJ, et al. A 14-year retrospective review of
angiosarcoma: clinical characteristics, prognostic factors, and treatment out-
comes with surgery and chemotherapy. Cancer J. 2005;11:241e247.

65. Italiano A, Cioffi A, Penel N, et al. Comparison of doxorubicin and weekly
paclitaxel efficacy in metastatic angiosarcomas. Cancer. 2012;118:3330e3336.

66. Skubitz KM, Haddad PA. Paclitaxel and pegylated-liposomal doxorubicin are
both active in angiosarcoma. Cancer. 2005;104:361e366.

67. van der Graaf WT, Blay JY, Chawla SP, et al. Pazopanib for metastatic soft-tissue
sarcoma (PALETTE): a randomised, double-blind, placebo-controlled phase 3
trial. Lancet. 2012;379:1879e1886.

http://refhub.elsevier.com/S2452-3364(17)30006-7/sref35
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref35
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref36
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref36
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref36
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref36
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref36
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref36
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref37
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref37
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref37
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref37
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref37
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref37
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref38
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref38
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref38
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref38
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref38
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref39
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref39
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref39
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref39
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref40
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref40
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref40
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref40
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref40
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref40
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref40
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref41
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref41
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref41
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref41
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref41
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref42
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref42
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref42
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref43
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref43
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref43
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref44
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref44
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref44
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref44
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref44
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref45
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref45
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref45
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref45
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref46
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref46
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref46
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref46
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref46
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref47
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref47
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref47
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref47
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref47
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref47
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref48
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref48
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref48
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref48
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref48
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref49
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref49
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref49
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref50
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref50
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref50
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref50
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref51
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref51
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref51
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref51
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref51
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref52
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref52
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref52
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref52
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref53
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref53
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref53
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref53
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref53
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref54
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref54
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref54
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref54
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref55
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref55
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref55
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref55
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref55
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref56
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref56
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref56
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref56
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref56
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref57
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref57
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref57
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref58
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref58
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref58
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref58
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref58
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref59
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref59
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref59
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref59
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref59
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref60
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref60
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref60
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref60
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref60
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref61
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref61
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref61
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref61
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref61
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref62
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref62
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref62
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref63
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref63
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref63
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref63
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref64
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref64
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref64
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref64
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref65
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref65
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref65
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref66
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref66
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref66
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref67
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref67
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref67
http://refhub.elsevier.com/S2452-3364(17)30006-7/sref67

	Systemic chemotherapy of advanced soft tissue sarcomas
	1. Introduction
	2. Chemotherapy in metastatic soft tissue sarcomas
	2.1. Monotherapy
	2.2. Combination chemotherapy

	3. Soft tissue sarcomas with specific histological characteristics
	3.1. Trabectedin
	3.2. Eribulin
	3.3. Angiosarcoma

	4. Conclusion
	References


