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 Trabectedin is indicated to treat advanced soft-tissue sarcomas  

 Data from sarcoma patients treated with trabectedin were retrospectively analyzed 

 This was a medico-economic study to evaluate the cost-effectiveness of trabectedin 

 Trabectedin was compared with end-stage treatment  

 Trabectedin was considered cost-effective in the context of an orphan disease  

 

 

ABSTRACT 

  

The development of new anticancer drugs has strongly contributed to improve patients’ outcomes. 

However, the question can be raised whether the sometimes minor benefits are worth the cost to 

both the individuals and the society. The aim of this medico-economic study was to evaluate 

trabectedin cost-effectiveness compared with end-stage care in the treatment of soft-tissue 

sarcoma. We retrospectively analysed data from 45 patients treated with trabectedin for soft tissue 

sarcoma. Real-life data of clinical benefits and costs of trabectedin were compared with simulated 

end-stage treatment. Univariate and probabilistic sensitivity analyses identified key drivers of the 

incremental cost-effectiveness ratio. Trabectedin was associated with longer progression-free 

survival (4.0 months versus 1.6 months) and higher costs (€24,780 versus €15,490) compared with 

end-stage treatment. The incremental cost per year of progression-free survival gained with 

trabectedin was €46,104 (95% confidence interval; €45,039 - €47,169). The results were relatively 

insensitive to changes. Trabectedin was cost-effective in the context of an orphan disease, when 

used to treat patients with a short life expectancy and few therapeutic options. 
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INTRODUCTION 

Trabectedin is a marine-derived antineoplastic drug isolated from the Caribbean organism 

Ecteinascidia turbinata and currently produced synthetically. It is indicated for the treatment of 

unresectable or metastatic soft tissue sarcomas (STS) that have failed a prior anthracycline-

containing regimen. The prognostic of progression-free survival (PFS) and overall survival (OS) for 

patients who relapse after first-line rarely exceed 6 months or 1 year 1,2. Before the approval of 

trabectedin in Europe in 2007, a few agents have shown promising results when given as second-

line treatment 3,4. The antitumor activity of trabectedin has been demonstrated in several 

preclinical models and in clinical trials 5-8. The clinical studies have provided data of efficacy for 

its marketing authorization 9 and have confirmed the clinical benefits of the drug when used in 

STS 10. 

Because cancer drugs are used to treat patients with generally incurable diseases, new drugs have 

been rapidly adopted. The cost of new cancer treatments has however rarely been questioned. 

Today, high costs may prove a key limitation for accessibility. Indeed, health care in general and 

cancer care in particular can be expensive. While outcomes have improved in many areas due to 

new cancer treatments and technologies, the question can be raised whether the sometimes minor 

benefits are worth the cost to both the individuals and the society.  

Regarding trabectedin, limited number of data is available on its use in routine clinical practice 11-

13 or on its cost-effectiveness 14. The aim of this study was to assess the cost-effectiveness of 

trabectedin against end-stage treatment (EST) when trabectedin was used in daily clinical practice 

to treat non-selected patients who were, for most of them, not eligible for inclusion in clinical trials. 

To do that, we conducted a retrospective analysis of data from STS patients treated in our institution 

from 2005 to 2014. 

 

METHODS 
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Model structure 

The study population comprised adult patients with advanced STS, previously treated with CT. 

Because current evidence does not support any other second-line of CT for advanced STS, 

trabectedin treatment (24-h infusion every 21 days) was compared with EST (ie palliative medicine 

and care) initiated after the later line of CT.  

A simplified schematic picture of the model structure is presented in Figure 1. The model started 

with the failure of a previous CT for the treatment of advanced STS. The two alternatives are 

trabectedin or EST. In this model, patients could present 4 health states: remission, stable disease 

(SD), progressive disease (PD) and death. Patients on trabectedin could have a treatment response 

(remission or SD), disease progression or they could die. Patients on EST stayed in PD until death.  

 

Effectiveness data  

To assess trabectedin effectiveness, medical records of all patients with STS, having received 

trabectedin between January 2005 and May 2014, in Tenon hospital, Paris, were analyzed 

retrospectively until the cut-off date of August 1st 2014. The end-point of trabectedin effectiveness 

was progression-free survival (PFS). The durations of PFS was calculated according to the Kaplan-

Meier method, from the date of inclusion to the date of progression or the most recent evaluation. 

Effectiveness in the EST arm was estimated according to data published in the literature. Results 

of efficacy obtained in the placebo arm of a phase III trial of pazopanib versus placebo, conducted 

in patients with STS 15, were used to estimate the effectiveness of EST in our study. 

 

Resources uses and costs 

This medico-economic study was performed from the healthcare payer perspective. All pricing data 

used were based on regulated tariffs in the French Healthcare system. Drugs and biological 
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analyses' prices corresponded to tariffs established by the French public health insurance 

applicable in 2014. Hospitalization costs were based on the French reimbursement tariff in 2014, 

according to the diagnosis-related group (DRG) in the French Agency for Information on Hospital 

Care (AIHC) classification, version 11f [16]. Pricing data of patients' transportations came from a 

report made in 2012 by the National Audit Office in France [17]. 

Concerning the cost of the trabectedin treatment strategy it included the cost of the drug itself, the 

cost of the inpatient administrations (at least one-day hospitalization is needed for the infusion of 

trabectedin), the cost of patients’ transportations from and to hospital, the cost of drugs prescribed 

to prevent trabectedin-related adverse events (AEs), the cost of the biological follow-up between 

two cycles of trabectedin and the cost of hospitalizations to manage its related AEs. All costs related 

to trabectedin were collected from data of our cohort in clinical practice and regarding the French 

health care payer perspective.  

In the trabectedin arm, all hospital stays in our cohort during the treatment were extracted from 

Tenon hospital’s database and were linked to a reimbursement price by using the French 

classification of the Diagnosis-Related Group (DRG). DRGs were homogeneous units of hospital 

activity to which binding prices could be attached.  

The cost of the EST strategy was estimated by the cost of stays in palliative care unit or home cares 

settings for the public French healthcare system. Considering the poor prognosis and rapid disease 

progression of patients with advanced STS, we supposed that these patients after failure of previous 

CT were treated for the end-stage in palliative care unit or in home care settings. Data needed for 

this estimation were obtained from the classification of DRG in the specific units. No costs for 

treating any AEs were applied in the EST arm and no costs related to death were assumed. 

 

Outcomes measures and sensitivity analysis 

The results are presented as incremental cost-effectiveness ratio (ICER). ICER is defined as: ICER 

= ∆C / ∆E = (C1 – C0) / (E1 – E0) 
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Where C stands for average costs and E for average health benefits (subscripts indicate treatment; 

1 is trabectedin and 0 is EST). ICER characterizes the marginal value of treatments in the form of 

additional cost per additional unit of health gained or saved during given perspective. In this study, 

ICER is produced for months of PFS gained in a lifelong perspective. The probability of cost-

effectiveness was assessed with the cost-effectiveness acceptability frontier (CEAF). 

 

Sensitivity analysis 

To identify key model drivers, all inputs were subject to univariate sensitivity analyses, except 

clinical parameters providing from our cohort’s data. Unit cost values of drugs, laboratory tests, 

transportation and hospitalizations in palliative care or home settings were varied above or below 

20 percent.  

In addition, the following scenarios were simulated: (a) patient with EST in palliative care or home 

setting experienced a re-admission in hospital oncology unit; (b) average body surface area of 1.5m2 

and 2.0m2; (c) treatment of chemotherapy induced nausea and vomiting including or not aprepitant; 

(d) 50% or 100% of patients with EST received blood transfusion; (e) 25% or 75% of patients with 

EST received drainage of pleural effusion; (f) trabectedin serious AEs costs doubled. 

A probabilistic sensitivity analysis was also conducted. The mean ICERs and its confidence interval 

(CI) of 95% were estimated from 10000 probabilistic simulation results of boostrapping.  

 

RESULTS 

 

Effectiveness and costs 

Between January 2005 and May 2014, trabectedin was given to 45 STS patients as a 24-hour 

continuous intravenous infusion, every 3 weeks in our French institution. After a median follow-up 
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of 31.5 months (ranging from 5.6 to 110 months), median PFS was 4.0 months (95% CI, 1.6;6.4) 

(Figure 2). 

The cohort treated with trabectedin experienced a total of 264 stays in hospitalization, including 227 

for the trabectedin administration and 21 stays to treat trabectedin-related AEs. All these 

hospitalizations amount to 370 819 euros, i.e. 8 240 euros per patient. 

In our cohort, the average trabectedin dose intensity was 1.35mg/m2 and the average body surface 

area (BSA) was 1.80 m2, which results in 2.43 mg per administration (BSA of 1.50 m2 and 2.00 m2 

were assumed in a sensitivity analysis scenario). Given the trabectedin vials size, patients were 

conservatively assumed to receive two 1-mg vials and two 0.25-mg vials per administration. 

The 45 patients of the cohort received a total of 244 cycles of trabectedin, which results in 5.4 cycles 

per patient. Average drug cost based on the average of 5 cycles was applied to the entire cohort, 

which constitutes the trabectedin arm in the model. 

Effectiveness in the EST arm was estimated according to the clinical study 15 which showed that 

patients with advanced STS who received placebo reached a median PFS of 1.6 months. The costs 

of these 48 days in palliative home care settings were translated to the public French Health care 

system. These costs depend on patients’ performance status estimated by Karnofski scoring. 

According to experts’ opinion, patients with metastatic STS after failure of the initial treatment 

reached a maximum Karnofski score of 50%. The impacts of these EST assumptions were tested 

in sensitivity analysis. Table 1 summarizes the base-case results for cost-effectiveness of 

trabectedin versus EST in advanced STS. 

 

Cost-effectiveness 

The use of trabectedin in metastatic STS patients was associated with a gain of 0.20 progression-

free life-years and €9,290 higher costs compared with EST in patients with advanced STS after 

failure of standard first-line chemotherapy. Total of incremental costs for trabectedin compared EST 
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were estimated to be €46,449 per progression-free life-year from the health care system perspective 

(Table1). 

 

Sensitivity analysis 

Overall, more than 50 sensitivity analyses were conducted. The cost-effectiveness of trabectedin 

versus EST was insensitive to variations in the assumptions made. An illustrative tornado plot for 

sensitive parameters is shown in Figure 3. After 1000 probabilistic simulations generated by 

bootstrapping, the probabilistic sensitivity analysis estimated a mean ICER of €46,104 (CI 95% 

€45,039 - €47,169).  

 

Conclusion 

This study explored health benefits and costs of trabectedin in clinical practice, compared with EST, 

in the treatment of patients with advanced STS.  

The results show that treatment with trabectedin was associated with higher PFS than EST (4.0 

months versus 1.6 months), but also with higher costs (€24,780 versus €15,490 in the EST arm). 

The incremental cost per progression-free life-years gained was superior in our cohort than in the 

work by Soini 14 (€46,104 versus €31,590). The use of trial-based data in previous study could 

explain this difference in term of costs. Indeed, extrapolating trails data to a real-life scenario induce 

a selection bias. Our results show that trabectedin when given in real-life practice seems to generate 

more costs than in clinical trials. For example, in our cohort, costs of hospitalizations for trabectedin-

related AEs were 3.5 time higher than in the clinical trial (respectively an average of €277.65 per 

trabectedin cycle versus €79.50 per cycle in ET743-STS-201 study). The poorer baseline health 

status of our patients may have impacted patients’ tolerance to trabectedin and induced more 

difficulties to manage trabectedin-related AEs. 

The sensitivity analysis identified several factors as drivers of cost-effectiveness’ results. These 

factors included costs of stays in palliative care unit or home settings, costs of trabectedin 
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administration, administered dose and price of trabectedin, costs of neutropenia prevention with 

hematopoietic growth factor and costs to manage trabectedin-related serious AEs. Based on these 

results, a great cost saving could be occurred with trabectedin administration as outpatient with 

infusion pumps. In addition, ambulatory infusion pumps could be an option to improve patients’ 

comfort and quality of life. Preventing AEs that lead to hospitalization could also have a great 

positive impact on trabectedin cost-effectiveness ratio. By contrast, the impact of laboratory tests, 

ambulatory antiemetic treatment and transportation on trabectedin cost-effectiveness was limited.  

To determine whether trabectedin is cost-effective or not, there is no established cost-effectiveness 

threshold in the French healthcare system. In United Kingdom, the National Institute for Health and 

Clinical Excellence (NICE) has established a willingness to pay of £30,000 per Quality Adjusted 

Life-Year (QALY), i.e approximately €44,000 per QALY. Since 2009, the NICE decided to give 

special additional weight to health gains from life-extending end-of-life treatments. For end of life 

care in patients with a short life expectancy (less than 24 months) and no other therapeutic option, 

the cost-effectiveness threshold has been raised to £70,000, i.e €100,000, if more than 3 months 

of life should be gained with the assessed end of life care [18-21]. This was a response to mounting 

concern from NICE's stakeholders that effective new drugs for end-stage cancer often fail NICE's 

standard test of cost effectiveness [19-21]. Trabectedin fit the NICE’s definition of end-life care and 

the observed ICER in our study was inferior to the specific NICE’s threshold. 

Like any economic evaluation, the current analyses encompassed a number of strengths and 

limitations. Although the observed PFS in our study was similar to those reported by clinical trials 

[9,10], the retrospective nature of this study could overestimate the clinical benefits of trabectedin. 

Another study limitation is that calculated ICER does not include the quality of survival. Due to 

missing data we were not able to assess the quality of life in our patients.  

Moreover, the main weakness of this study concerns the use of indirect data rather than head-to-

head data for the EST arm. Indeed, the effectiveness of EST was estimated from the placebo arm 

of a phase III randomized trial of pazopanib in the treatment of advanced STS.  
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According to the literature, several hypotheses have been made to estimate resources use of the 

EST arm and several pathways in palliative care unit or home settings have been simulated. STS 

is a rare cancer and it is common to used indirect comparisons of trials results in published literature 

on this disease [14,22]. 

In conclusion, despite the observed ICER in our study higher than clinical trials, trabectedin seems 

to be cost-effective in the context of an orphan cancer, in patients with a short life expectancy and 

few therapeutic options.  
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Figure 1.  Model structure and health states. EST: End-Stage Treatment, PD: Progressive Disease, SD: Stable 
Disease 

 
 
 
Figure 2. Kaplan-Meier plot of progression-free survival. 

 
 
 
Figure 3. Tornado plots of cost-effectiveness of trabectedin versus end-stage treatment. AE: Adverse 
Event, BSA: Body Surface Area, G-CSF: Granulocyte-Colony Stimulating Factor, PFS: Progression-Free 
Survival, pts: patients, TRA: Trabectedin. 
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Table 1. Base-case results for cost-effectiveness of trabectedin versus EST in advanced STS. 

 

Inputs TRA EST 
 
Incr. 
 

Effectiveness 

PFS years 0.33 0.13  

Costs € (health care system perspective)      

 Unit cost Units 
/cycle 

Cost / 
Patient 

Unit cost Units / 
Patient 

Cost / 
Patient 

 

Study medication        

TRA 1mg 849.84 2 8,498.40 - - -  

TRA 0.25mg 212.46 2 2,124.60 - - -  

Adjuvant ambulatory medication       

Pegfilgrastim (G-
CSF) 

982.20 1 4,911.00 - - -  

Ondansetron 
(antiemetic) 

17.15 1 85.75 - - -  

Aprepitant 
(antiemetic) 

47.19 1 235.95 - - -  

Hospitalizations        

TRA’s 
administration 

* 1 5,256.27 - - -  

TRA’s toxicity *  1,505.49 - - -  

PC unit or home 
settings 

*  1,478.65 *  14,462.00  

Hepatic laboratory 
tests 

18.90 3 283.50 - - -  

Transportation 80.00 1 400.00 80.00 2 160.00  

Blood transfusion in 
day hospital 

**  ** 625.89 1 625.89  

Drainage of pleural 
effusion in day 
hospital 

**  ** 241.99 1 241.99  

Total Cost € 24,779.61 15,489.88 9,289.
73 

ICER (€/years 
gained) 

      46,448
.65 

 
* only costs per patient were reported 
** included in costs of trabectedin toxicity 
EST: end-stage treatment, G-CSF: granulocyte-colony stimulating factor, PC: palliative care unit, PFS: progression-free 

survival, TRA: trabectedin 


