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ORIGINAL ARTICLE

The Danish experience with trabectedin treatment for metastatic
sarcoma: Importance of hyponatremia
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ABSTRACT

Background. Trabectedin was in Europe approved for treatment of metastatic soft tissue sarcoma (STS) in 2007 based
on results of a phase II study with relatively few patients. The purpose of this nationwide retrospective study was to
assess efficacy and safety of using trabectedin in the entire unselected cohort of patients with metastatic sarcoma and
to test known, as well as new prognostic factors that may affect overall survival (OS).

Patients and methods. Between January 2008 and April 2013, 117 patients were treated with trabectedin for
metastatic sarcoma in the three specialized sarcoma centers in Denmark. Known prognostic factors such as age, gender
and performance status, the histopathology as well as other new factors such as response to previous chemotherapy and
hyponatremia were tested.

Results. Median age was 59 years. Lipo- and leiomysosarcomas (L-sarcomas) represented 43% of the cases and 18%
had hyponatremia before the start of trabectedin. The median number of previous lines of chemotherapy was two (range
0-6) and the median number of chemotherapy cycles given before trabectedin was nine (range 0-85). The median
number of trabectedin cycles was three (range 1-17). The median OS for the whole cohort was seven months. Poor
performance status, non-L-sarcomas, and hyponatremia were statistically significant adverse prognostic factors with
median survival of: 4, 5, and 2 months compared to 9, 12 and 13 months, respectively. Moreover, having achieved
clinical benefit [complete response (CR), partial response (PR) or stable disease (SD)] from previous chemotherapy was
a favorable prognostic factor for response to trabectedin. In multivariate analysis hyponatremia was the only independ-
ent significant poor prognostic factor affecting OS.

Conclusions. This retrospective study confirmed the previously published safety and efficacy of trabectedin in
patients with metastatic sarcoma and showed hyponatremia to be a strong independent statistically significant poor
prognostic factor.

Sarcomas are rare, heterogeneous, mesenchymal
tumors accounting for approximately 1% of adult and
7% of childhood malignancies [1,2]. In Denmark,
approximately 230-300 new cases of soft tissue sar-
comas (STS) and bone sarcomas are diagnosed every
year [3]. Though the majority of patients with STS
are diagnosed with localized disease approximately
half the patients will develop local recurrence or dis-
tant metastasis in the course of the disease [4].
Anthracycline and ifosfamide constitute the stan-
dard chemotherapy used for treating the majority of
patients with metastatic STSs. As single agents, these
standard drugs induce objective response rates in

15-30% of cases. Higher response rates are seen
when these drugs are given in combination, although
this does not impact survival [5—7]. The toxic side
effects associated with doxorubicin and/or ifosfamide
may limit the use of these agents for effective
palliation. Despite treatment with conventional che-
motherapy, the prognosis for patients with metastatic
sarcoma remains poor, with an estimated median
survival of approximately one year from the start of
first-line therapy [8]. Trabectedin (ET743,Yondelis®)
is a natural product of the Caribbean tunicate
Ecteinascidia turbinata that is now produced semi-
synthetically. This agent inhibits cell proliferation
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through binding to the minor groove of DNA and
interacting with DNA transcription and tumor
microenvironment [9,10].

Trabectedin was approved in the European Union
in 2007 and later in other non-European countries
for the treatment of patients with advanced STS after
failure of therapy with an anthracycline and ifosf-
amide. The approval was based on efficacy data gath-
ered from three single-arm phase II studies and one
randomized phase II study comparing two different
schedules of trabectedin. Later, further various ret-
rospective publications have confirmed the efficacy
of trabectedin in treatment of metastatic STS. Some
of these trials showed particular efficacy of trabect-
edin in the so called L-sarcomas (Liposarcomas and
Leiomyosarcomas) [11-17].

Testing the efficacy of trabectedin in a large num-
ber of non-L-sarcoma patients and investigating
other prognostic factors may be of value to clinical
practice. To cast more light on the efficacy of trabect-
edin in the routine clinical setting, we conducted this
national retrospective multicenter analysis, assessing
the efficacy and tolerability of trabectedin in patients
with different histological STS. We also included five
patients with non-STS that had received treatment
with trabectedin. We have also tested the impact of
various prognostic factors expected to have an impact
on treatment outcome. These factors include the
ones well known at the time of planning this study
(2011-2012) as well as p-sodium which has previ-
ously been shown to be negatively prognostic [18,19]
in other cancer types including gastro-intestinal
stromal tumor (GIST) [20,21].

The study was approved by the Data Protection
Agency of Central Denmark region (J.nr. 1-16-02-
101-12 and 2007-58-0010).

Patients and methods
The study cohort

This multi-center retrospective analysis was per-
formed on all 117 consecutive patients (male n=55;
female n = 62) treated with trabectedin in three sar-
coma centers in Denmark between January 2008 and
April 2013. The great majority of patients (112) had
histologically confirmed STS, one had osteosarcoma
and four had chondrosarcoma. The data were
obtained retrospectively by review of the patients’
medical journals and the national pathology data-
base.

Dosage and administration

Trabectedin was administered at the standard dose
of 1.5 mg/m? diluted in 500 ml NaCl as a continuous
infusion over 24 hours using a central venous line.

Solumedrol 100 mg was given prophylactically
together with 5HT3 antagonists 30 minutes before
trabectedin infusion. Pre- and post-hydration with
NaCl 500 ml was given. G-CSF prophylaxis was
applied according to clinical requirements and local
practice. Cycles were repeated every three weeks.
Dose was reduced to 1.2 mg/m? or 1.0 mg/m?
based on the investigators judgment. The current
practice in Denmark is to reduce the dose if any
grade 3—4 toxicity is reported including neutropenia
with fever or infection, thrombocytopenia, or neuro-
logical toxicity. As for liver toxicity grade 2 elevation
of alkaline phosphatase or bilirubin is usually an indi-
cation for dose reduction. In the elderly, it was pos-
sible to start the treatment with the reduced dose.

Assessments

Physical examination and standard laboratory param-
eters, including complete blood counts with differ-
ential counts, liver function, electrolyte and creatine
kinase tests, were obtained according to local prac-
tice. In Denmark it is a standard practice to assess
Performance Status (PS) using the ECOG/WHO
criteria and report toxicities using the current Com-
mon Terminology Criteria for Adverse Events [22].
Tumor response was assessed every three cycles with
computed tomography and/or magnetic resonance
tomography according to RECIST 1.0. If the patient
received less than three series of trabectedin due to
anything other than verified progressive disease (e.g.
toxicity) the patient was classified as non-evaluable
for response analysis.

Treatment was given until disease progression or
discontinuation for other reasons, such as patient
wish or unacceptable toxicity. In Western Denmark
(Aarhus) a pause was sometimes allowed after 6-9
cycles with re-induction of treatment in case of pro-
gressive disease. In eastern Denmark (Herlev and
Copenhagen) the treatment intervals could be
extended to every four weeks in case of continuous
clinical response after eight or nine cycles but with
increasing toxicity.

Statistical analysis

Progression-free survival (PFS) was calculated from
the date of trabectedin initiation until the date of
progression or death. Overall survival (OS) was cal-
culated from the start of therapy with trabectedin
until death of any cause. Survival curves were plotted
using the Kaplan-Meier method, and survival curves
were compared by the log-rank test for the following
factors; age (divided by median), gender, PS (0 & I
vs. II), pathology (L-sarcomas vs. non-L-sarcomas),
grade (I & II vs. III), metastatic site (pulmonary vs.
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extra pulmonary metastases), response to previous
chemotherapy (attained clinical benefit vs. no clinical
benefit) and plasma sodium (p-sodium; normal vs.
hyponatremia). Clinical benefit was defined as stable
disease (SD), partial response (PR) or complete
response (CR) at evaluation of tumor response. The
cut-off for p-sodium in this study was =137 mmol/l
(reference interval 137-145 mmol/l equal to 137—
145 mEq/l) tested on the day of start trabectedin or
shortly before (=7 days).

Multivariate analysis was carried out with Cox
regression. All statistical analysis was done using
SPSS-18.

Results
Patients and disease characteristics

Baseline characteristics are outlined in Table I.
Median age was 59 (range 19-87). Male to female
ratio was 0.9. There was almost equal distribution

Table I. Characteristics of the entire cohort of 117 patients.

Characteristic n Percent
Gender
Male 55 47%
Female 62 53%
ECOG PS
0 58 50%
1 38 33%
2 20 17%
Plasma sodium
=137 mmol/l 56 48%
<137 mmol/l 21 18%
Unknown 40 34%
Pathology
Leiomyosarcoma 33 28%
Liposarcoma 17 15%
Non-L-sarcomas 67 57%
Grade
I 6 6%
I 31 29%
111 71 61%
Missing 9 8%
Previous chemotherapy
None 6 5%
Anthracycline only 33 28%
Anthracycline and ifosfamide 43 37%
Other combinations 36 31%
Response to trabectedin
PR 5 4%
NC 41 35%
PD 33 28%
Not evaluable 38 33%
Reason for trabectedin dose reduction
Hematological toxicity 12 10%
Liver toxicity 10 9%
Fatigue 5 4%
Age/general condition 5 4%
Unreported 1 1%

of patients between Eastern (52%) and Western
(48%) Denmark. Some poor prognostic factors were
relatively prevalent such as poor PS in 17% of
patients, concomitant cancer in 4% and low p-so-
dium in 18% of patients. Moreover, the favorable
L-Sarcomas pathological subtypes represented only
43% of the patients and 89% had pathology grade
2 or 3. A median of 2 (range 0—6) chemotherapy
lines were given before trabectedin with a median of
nine cycles (range 0-85). Almost one third of the
patients (31%) received not only anthracycline and
ifosfamide but also at least one other chemotherapy
before trabectedin.

Trabectedin treatment

Six patients (5%) received trabectedin as first-line
treatment because anthracycline and/or ifosfamide
were contraindicated or considered too toxic, whereas
60 (51%) and 19 (16%) patients received trabecte-
din as second and third chemotherapy line, respec-
tively. The median number of trabectedin cycles
administered was three (range 1-17).

Overall, 88 patients (79%) received at least two
trabectedin cycles, = 6 cycles were given to 29 (25%)
patients, 15 (13%) of patients received trabectedin
for at least nine cycles, and eight (7%) for 12 cycles
or more.

Thirty-three patients (28%) experienced dose
reduction. The most common cause of dose
reduction was hematological toxicities (12 patients =
36%) followed by increased liver enzymes (10
patients = 30%).

Response and survival

Thirty-eight patients (33%) received less than three
series of trabectedin and only 79 patients were there-
fore evaluable for response analysis. There were no
patients with CR and only five patients (6%) with
PR while 42 patients (52%) had stable disease.
Among the evaluable patients with L-sarcomas
(n=40) 29 patients (73%) had clinical benefit. For
evaluable patients with non-L-sarcomas (39 patients)
there were 21 patients (54%) who obtained clinical
benefit.

The median PFS and OS for all 117 patients were
three and seven months, respectively, (Figure 1)
while the median PFS and OS for the five patients
with metastatic bone sarcomas were 2 and 10
months.

In a histological subgroup analysis, OS for patients
with L-sarcomas (Liposarcomas and Leiomyo-
sarcomas) was significantly (p =0.039) higher than
that in the other subgroups (12 and 5 months,
respectively).
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Figure 1. Overall and progression-free survival of the whole cohort
of 117 patients with metastatic sarcoma treated with trabectedin
as part of routine clinical practice in Denmark. Survival calculated
from the date of starting trabectedin.

There were 20 patients who never had any clini-
cal benefit of the pre-trabectedin chemotherapy. This
particular group had significantly worse median OS
of four months compared to eight months for patients
who had clinical benefit to previous chemotherapy
(p=0.033).

Patients in PS 0-1 showed more than a double
OS of nine months compared to four months for PS
2 (p=0.001).

P-sodium measured at the day of start trabecte-
din or =7 days before was available for 77 patients.
Patients with hyponatremia had a median OS of only
two months which was significantly different
(p<0.0001) from a median OS of 13 months for
patients with normal p-sodium.

Other prognostic factors: age, gender, pathology
grade, and metastatic site were not found to be of

any significant prognostic value to OS. Survival
curves for the various significant factors are seen in
Figure 2.

Multivariate analysis among all previously men-
tioned statistically significant factors showed hypona-
tremia to be the independent prognostic factor
affecting OS (Table II).

Toxicity

A total of 35 patients (30%) didn’t have any grade 3
or 4 toxicity of any kind. Among hematological tox-
icities, there was neutropenia in 19 (16%), neutro-
penia with fever in 10 (9%), anemia in seven (6%)
and thrombocytopenia in five (4%). Twenty six
patients (22%) had elevated liver enzymes and 46
(39%) experienced grade 3 fatigue. Treatment with
trabectedin was discontinued due to excessive toxic-
ity in 21 patients (18%). In this cohort we did not
see any cases of rhabdomyolysis. Data for isolated
elevation of creatine kinase was not collected.
There were three events of death associated with
treatment of trabectedin (3%) all related to infec-
tions. One had pancytopenia, one had thrombocy-
topenia and the last patient had no grade 3 or 4
hematological toxicity. The deaths happened within
three weeks of latest trabectedin dose. There was one
extra death due to verified Clostridium perfringens sep-
sis occurring more than six weeks after trabectedin.
The patient was not neutropenic and the episode was
considered not related to trabectedin treatment.

Discussion

This study analyses the data of an unselected cohort
representing all patients with verified STS treated
with trabectedin in the period of January 2008 to
April 2013 in Denmark and five patients with bone
sarcomas treated with trabectedin in the same period.
This group of patients were treated in the routine
clinical setting outside of clinical trial. Patient char-
acteristics therefore differed from the typical cohort
in a randomized clinical trial in having a majority of
patients with non-L-sarcomas, relatively high percent
of patients in relatively poor PS, concomitant cancer,
as well as electrolyte imbalance. These factors can
explain the median OS seven months and the PFS
three months from the start of trabectedin treatment,
which is slightly lower than reported in other publi-
cations [11,12,23,24].

In this article response criteria are reported
according to the RECIST criteria. In clinical practice
however, Choi guidelines and the patients’ symp-
tomatology are always taken into consideration for
each individual patient before deciding whether to
continue, pause or stop treatment. It is beyond the
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Figure 2. Overall survival of the 117 patients with metastatic sarcoma treated with trabectedin according to various prognostic factors.
(A) Response to previous chemotherapy, (B) PS, (C) Pathological subtype, (D) P-sodium level.

scope of this article to report on the extent by which
Choi criteria (and not RECIST) were detrimental to
treatment decision.

Tradition in western Denmark (Aarhus) has
been leaning towards a preplanned maximum num-
ber of trabectedin cycles (6-9) with re-challenge in
case of progression while patients in eastern Den-
mark (Copenhagen and Herlev) were treated until
progression. There was no difference in outcome
between patients treated in Western and Eastern
Denmark and the survival curves are totally overlap-
ping (data not shown). We cannot conclude, based

Table II. Multivariate analysis showing hyponatremia to be the
only independent prognostic factor affecting OS among the tested
variables.

Variable p-Value 95% CI

Plasma sodium 0.003 1.3 4.6
Performance status 0.361 0.5 2.0
Response to previous chemotherapy 0.081 0.9 3.5
Pathology 0.269 0.7 2.6

on this material, that one strategy is better than the
other. To harmonize with the international expert
consensus, however, Aarhus has now changed its
strategy towards the continuous approach.

Analysis of response rates showed efficacy of tra-
bectedin in all pathological subtypes and confirmed
literature data describing a superior response rate in
L-sarcomas. We have included all patients treated
with trabectedin in this analysis, which means that
five non-STSs (one osteosarcoma, four chondrosar-
comas) are represented in the data. The PFS and OS
of these five patients were not different from the
whole cohort and the small number of patients in
this cohort prevented meaningful separate statistics
of these five patients.

Interestingly, this study has shown that lack of
response to previous chemotherapy is a poor prog-
nostic in univariate analysis. Many new studies, in a
variety of tumors, have shown that presence of cancer
stem cells was a poor prognostic factor and a cause
of persistent chemoresistance [25-27]. It is possible
therefore, that our results are related to the presence,
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in these resistant tumors, of an abundant cancer stem
cell that exhibit a universal chemoresistance.

The study has also described another unique poor
prognostic factor of clinical significance, namely
hyponatremia. Though p-sodium data were only
retrieved in 77 patients, the difference in OS between
the two groups of normal versus low sodium levels was
highly statistically significant in both uni- and multi-
variate analysis. Hyponatremia is known to be associ-
ated with shortened life expectancy both in malignant
and non-malignant diseases [18,19,21]. Moreover, it
was previously reported to be a poor prognostic factor
for patients with metastatic GIST [20]. To our know-
ledge this is the first report showing its significance in
patients with metastatic sarcoma. Hyponatremia has
different known causes, i.e. drugs, alcohol, dyshydra-
tion, hyperglycemia, Syndrome of Inappropriate Anti-
Diuretic Hormone secretion (SIADH), inflammation,
adrenal insufficiency and is often seen in geriatric
patients but not all cases are explained. Hyponatremia
could therefore be a sign of poor homeostasis and gen-
eral weakness and it is unknown whether correction
of asymptomatic hyponatremia could be of value or
only treating the underlying cause has clinical meaning
[28]. It is important here to mention that other
biomarkers such as pre-operative plasma fibrinogen,
lymphocyte/monocyte ratio and C-reactive protein
have recently been reported to be of importance to
prognosis [25,29-32].

Conclusion

This retrospective study confirmed the previously
published safety and efficacy of trabectedin in
patients with metastatic sarcomas and showed that
hyponatremia before trabectedin treatment is a
strong independent statistically significant poor
prognostic factor.
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