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ABSTRACT
Background: Several data support the efficacy/effectiveness, safety and favorable impact on quality of life of 
triptorelin treatment in patients with prostate cancer. However, little evidence is available concerning triptorelin 
use in the long term.
Methods: We analyzed data on triptorelin treatment in patients with prostate cancer in an integrated Italian ad-
ministrative database, covering around 6 million health-assisted subjects throughout the country. Patients with at 
least one prescription for triptorelin in the period 2010-2020 and with no evidence of metastasis were included 
and followed up until 2021. Overall survival (OS) and duration of treatment were analyzed using Kaplan-Meier 
curves, starting from the date of first prescription.
Results: The cohort included a total of 3,411 patients (mean age: 76.8 ± 8.7 years), of whom 1,326 (38.9%) were 
treated with triptorelin only and 2,085 (61.1%) with triptorelin combined with an anti-androgen. Overall, 847 
(24.8%) patients with prostate cancer died and 1,037 (30.4%) had a treatment switch during the follow-up period, 
and both the median OS and median duration of treatment were not reached in both groups. The mean annual total 
cost per patient was estimated as 5,574 €, with almost half of the costs related to medication expenses (2,737 €).
Conclusions: We found a long survival and duration of triptorelin treatment in this population of Italian patients 
with prostate cancer. This study with a long follow-up period further highlights the usefulness of healthcare uti-
lization databases to integrate results obtained from clinical studies with those from everyday clinical practice.
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typically a tumor of the elderly, in Italy it ranks (by far) first in 
terms of male cancer incidence (with 35,000 to 40,000 esti-
mated cases per year) and third in terms of cancer mortality 
(with about 7000 deaths per year) (1,3).

The proportion of patients achieving 5-year survival after 
PC diagnosis is high and highly heterogeneous depending 
on age and disease stage at diagnosis (4-6). The treatment 
approach selected is also dependent on clinical tumor stage, 
as well as on other clinicopathologic factors, such as Gleason 
score and prostate-specific antigen concentration (7). 

PC cells’ growth is stimulated by androgens (8). Histor-
ically, surgical castration represented the first therapeutic 
approach to control the PC growth. Then, androgen depriva-
tion therapy (ADT), through most widely used gonadotropin- 
releasing hormone (GnRH) analogs, became the backbone 
of the treatment of PC. It is used in patients with localized 
disease in combination with local radical treatments (sur-
gery or radiotherapy), with duration of treatment generally 
varying between 6 and 36 months, as well as in patients with 

Introduction
Prostate cancer (PC) is the second most common neo-

plasm in men worldwide, with an estimated number of over 
1.4 million new cases and 375,000 deaths in year 2020 (1). 
Italy has a high life expectancy at birth (i.e., about 80 years) 
and a large proportion of elderly subjects (i.e., over one-fifth 
of the population is aged 65 years or older) (2). Since PC is 
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biochemical relapse and/or metastatic spread. If metasta-
sized, ADT remains the mainstay of the treatment alone or 
in combination with other agents (7,9). Triptorelin is one of 
the GnRH agonists and it is indicated in patients who require 
an ADT as therapeutic strategy to control their PC. The lit-
erature, including both clinical trials and real-world data 
(RWD), clearly supported the efficacy/effectiveness, the 
safety profile and the impact on patients’ quality of life of this 
agent (10-13). However, little evidence is available concern-
ing treatment change in the long term (14). The analysis of 
administrative databases can provide information on the use 
of triptorelin in a large population of patients and on long-
term use, in a clinical practice setting. 

The aim of this study is, therefore, to describe the main 
characteristics of a large population of patients with PC 
treated with triptorelin, and to provide data on patients’ sur-
vival outcomes, duration of treatment, as well as the costs 
and health resources utilization in this patient setting in Italy.

Methods
The Italian National Health Service is a “universalistic” 

system, which aims to provide care to the whole reference 
population on any type of disease. About two decades ago, 
the Italian Health Ministry encouraged Italian regions to col-
lect administrative data on the utilization of healthcare ser-
vices and their costs (15).

This is a retrospective study of patients with PC based on 
an integrated set of administrative databases for healthcare 
resources consumption from a sample of Italian Local Health 
Units (LHUs), covering around 6 million health-assisted indi-
viduals throughout Italy. The population comprised patients 
with at least one ADT prescription between January 2009 and 
June 2021. 

For the aims of the present study, inclusion criteria 
were: (i) patients with at least one prescription for triptore-
lin (Decapeptyl®) (Anatomical Therapeutic Chemical [ATC] 
Classification System code L02AE04, and marketing authori-
zation code [AIC] 026999021, 026999058, 026999060) during 
the period January 2010-June 2020 (i.e., inclusion period); 
(ii) with a characterization period of at least 12 months avail-
able before the index date (i.e., date of first triptorelin pre-
scription during the inclusion period); and (iii) with at least 
12 months of potential observation after the index date. 
Exclusion criteria were: (i) patients aged ≤18 years; (ii) female 
patients; (iii) patients with any reported presence of metas-
tases. Supplementary Figure 1 shows the study periods in  
detail.

Data sources
Data were extracted from the following databases: (i) the 

beneficiaries’ database which contains all demographic data 
for patients in analysis; (ii) pharmaceutical database that pro-
vides information on the drugs supplied for patients in anal-
ysis, as ATC, AIC, prescription date, number of packages, cost 
per package; (iii) hospitalization database, which comprises 
all hospitalization data for patients in analysis, such as date of 
hospitalization, main and secondary diagnosis codes classi-
fied according to the International Classification of Diseases, 

Ninth Revision, Clinical Modification (ICD-9-CM), Diagnosis-
Related Group (DRG) and DRG-related charge (provided by 
the National Health System, NHS); (iv) outpatient specialist 
database, which incorporates all information about specialist 
visits and laboratory tests for patients under analysis (includ-
ing the date of prescription). 

An anonymous univocal numeric code was assigned to 
each health-assisted individuals by the LHUs to guarantee 
patients’ privacy, in full conformity with UE Data Privacy 
Regulation 2016/679 (“GDPR”) and Italian D.lgs. n. 196/2003, 
as amended by D.lgs. n. 101/2018. All the results were pro-
duced as aggregated summaries, which could never be con-
nected, either directly or indirectly, to specific subjects. In 
accordance with the pronouncement of the Data Privacy 
Guarantor Authority, General Authorization for personal 
data treatment for scientific research purposes – n.9/2014, 
informed consent was not required, since it was not possible, 
for clear organizational reasons, to collect it. The project from 
which these analyses were drawn was approved by the Ethics 
Committee of the LHUs involved in the analysis, reported in 
detail in Supplementary Table 1.

A number of baseline patient characteristics were 
derived from the administrative databases, including age at 
index date and clinical characteristics, through the Charlson 
Comorbidity Index (16), that assigns a score to each concom-
itant disease. Specifically, a modified version of the Charlson 
Index not accounting for cancer was applied. Several 
comorbidities, assessed during the 12 months characteri-
zation period using medication prescriptions and diagnoses 
recorded in hospital discharge data, were considered (17): 
hypertension; hyperlipidemia; diabetes; chronic obstruc-
tive pulmonary disease; depression; cardiovascular events, 
including ischemic heart disease, cardiac dysrhythmias, 
heart failure, cerebrovascular disease, atherosclerosis and 
aneurysm; and other peripheral vascular disease. Radical 
prostatectomy occurring during the 12 months characteri-
zation period was identified through ICD-9-CM codes. The 
presence of reported metastases was evaluated during 
all available period, through the exploration of informa-
tion present in the hospitalization database. Patients with 
reported metastases were excluded. Supplementary Table 2 
reports the rules and ICD-9-CM codes used to identify all the 
above comorbidities, as well as radical prostatectomy and 
reported metastases.

Patient stratification
The analyses were performed considering all patients 

treated with triptorelin together, as well as according to 
strata defined by type of treatment. Specifically, the sub-
groups considered were: triptorelin as only treatment (i.e., 
no other drug observed during the inclusion period; reported 
as “triptorelin alone”); and triptorelin and an anti-androgen 
(identified by: cyproterone, ATC code: G03HA01; flutamide, 
ATC code: L02BB01; nilutamide, ATC code: L02BB02; bicalut-
amide, ATC code: L02BB03; reported as “triptorelin + ADT”). 

During the inclusion period considered in this study, which 
extends over about 10 years, several changes in the treat-
ment options for patients with non-metastatic PC occurred, 
with consequent updating of the management guidelines 

TABLE 1 - Baseline characteristics of patients treated with triptorelin, overall and according to different treatment combinations

Overall (N = 3,411) Triptorelin alone (N = 1,326) Triptorelin + ADT (N = 2,085)

n (%) n (%) n (%)

Age (years), mean (SD) 76.8 (8.7) 77.1 (9.6) 76.7 (8.1)

18-44 13 (0.4) 13 (1.0) -

45-54 32 (0.9) 15 (1.1) 17 (0.8)

55-64 227 (6.7) 79 (6.0) 148 (7.1)

65-74 906 (26.6) 328 (24.8) 578 (27.8)

75-84 1628 (47.8) 627 (47.4) 1001 (48.1)

≥85 605 (17.8) 264 (19.9) 341 (16.4)

Charlson index, mean (SD) 0.9 (0.9) 0.9 (0.9) 0.9 (0.9)

0 1273 (37.3) 515 (38.8) 758 (36.4)

1 1377 (40.4) 518 (39.1) 859 (41.2)

≥2 761 (22.3) 293 (22.1) 468 (22.4)

Comorbidity profile

Hypertension 2500 (73.3) 969 (73.1) 1531 (73.4)

Hyperlipidemia 1139 (33.4) 440 (33.2) 699 (33.5)

COPD 730 (21.4) 295 (22.2) 435 (20.9)

Cardiovascular disease 523 (15.3) 208 (15.7) 315 (15.1)

Diabetes 595 (17.4) 231 (17.4) 364 (17.5)

Depression 402 (11.8) 169 (12.7) 233 (11.2)

ADT = androgen deprivation therapy; COPD = chronic obstructive pulmonary disease; SD = standard deviation.

TABLE 2 - Health resources utilization per patient during the first year of follow-up, overall and according to different combinations of  
triptorelin treatment

Overall (N = 3,201) Triptorelin alone (N = 1,251) Triptorelin + ADT (N = 1,950)

Mean (SD) Mean (SD) Mean (SD)

Number of triptorelin and ADT prescriptions 6.9 (4.5) 5.0 (3.3) 8.2 (4.7)

Number of other drug prescriptions 17.5 (11.6) 17.3 (11.6) 17.6 (11.6)

Number of hospitalizations 0.3 (0.6) 0.2 (0.6) 0.3 (0.7)

Number of outpatient specialist services 12.3 (11.9) 12.5 (12.5) 12.1 (11.5)

ADT = androgen deprivation therapy; SD = standard deviation.
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Ninth Revision, Clinical Modification (ICD-9-CM), Diagnosis-
Related Group (DRG) and DRG-related charge (provided by 
the National Health System, NHS); (iv) outpatient specialist 
database, which incorporates all information about specialist 
visits and laboratory tests for patients under analysis (includ-
ing the date of prescription). 

An anonymous univocal numeric code was assigned to 
each health-assisted individuals by the LHUs to guarantee 
patients’ privacy, in full conformity with UE Data Privacy 
Regulation 2016/679 (“GDPR”) and Italian D.lgs. n. 196/2003, 
as amended by D.lgs. n. 101/2018. All the results were pro-
duced as aggregated summaries, which could never be con-
nected, either directly or indirectly, to specific subjects. In 
accordance with the pronouncement of the Data Privacy 
Guarantor Authority, General Authorization for personal 
data treatment for scientific research purposes – n.9/2014, 
informed consent was not required, since it was not possible, 
for clear organizational reasons, to collect it. The project from 
which these analyses were drawn was approved by the Ethics 
Committee of the LHUs involved in the analysis, reported in 
detail in Supplementary Table 1.

A number of baseline patient characteristics were 
derived from the administrative databases, including age at 
index date and clinical characteristics, through the Charlson 
Comorbidity Index (16), that assigns a score to each concom-
itant disease. Specifically, a modified version of the Charlson 
Index not accounting for cancer was applied. Several 
comorbidities, assessed during the 12 months characteri-
zation period using medication prescriptions and diagnoses 
recorded in hospital discharge data, were considered (17): 
hypertension; hyperlipidemia; diabetes; chronic obstruc-
tive pulmonary disease; depression; cardiovascular events, 
including ischemic heart disease, cardiac dysrhythmias, 
heart failure, cerebrovascular disease, atherosclerosis and 
aneurysm; and other peripheral vascular disease. Radical 
prostatectomy occurring during the 12 months characteri-
zation period was identified through ICD-9-CM codes. The 
presence of reported metastases was evaluated during 
all available period, through the exploration of informa-
tion present in the hospitalization database. Patients with 
reported metastases were excluded. Supplementary Table 2 
reports the rules and ICD-9-CM codes used to identify all the 
above comorbidities, as well as radical prostatectomy and 
reported metastases.

Patient stratification
The analyses were performed considering all patients 

treated with triptorelin together, as well as according to 
strata defined by type of treatment. Specifically, the sub-
groups considered were: triptorelin as only treatment (i.e., 
no other drug observed during the inclusion period; reported 
as “triptorelin alone”); and triptorelin and an anti-androgen 
(identified by: cyproterone, ATC code: G03HA01; flutamide, 
ATC code: L02BB01; nilutamide, ATC code: L02BB02; bicalut-
amide, ATC code: L02BB03; reported as “triptorelin + ADT”). 

During the inclusion period considered in this study, which 
extends over about 10 years, several changes in the treat-
ment options for patients with non-metastatic PC occurred, 
with consequent updating of the management guidelines 

TABLE 1 - Baseline characteristics of patients treated with triptorelin, overall and according to different treatment combinations

Overall (N = 3,411) Triptorelin alone (N = 1,326) Triptorelin + ADT (N = 2,085)

n (%) n (%) n (%)

Age (years), mean (SD) 76.8 (8.7) 77.1 (9.6) 76.7 (8.1)

18-44 13 (0.4) 13 (1.0) -

45-54 32 (0.9) 15 (1.1) 17 (0.8)

55-64 227 (6.7) 79 (6.0) 148 (7.1)

65-74 906 (26.6) 328 (24.8) 578 (27.8)

75-84 1628 (47.8) 627 (47.4) 1001 (48.1)

≥85 605 (17.8) 264 (19.9) 341 (16.4)

Charlson index, mean (SD) 0.9 (0.9) 0.9 (0.9) 0.9 (0.9)

0 1273 (37.3) 515 (38.8) 758 (36.4)

1 1377 (40.4) 518 (39.1) 859 (41.2)

≥2 761 (22.3) 293 (22.1) 468 (22.4)

Comorbidity profile

Hypertension 2500 (73.3) 969 (73.1) 1531 (73.4)

Hyperlipidemia 1139 (33.4) 440 (33.2) 699 (33.5)

COPD 730 (21.4) 295 (22.2) 435 (20.9)

Cardiovascular disease 523 (15.3) 208 (15.7) 315 (15.1)

Diabetes 595 (17.4) 231 (17.4) 364 (17.5)

Depression 402 (11.8) 169 (12.7) 233 (11.2)

ADT = androgen deprivation therapy; COPD = chronic obstructive pulmonary disease; SD = standard deviation.

TABLE 2 - Health resources utilization per patient during the first year of follow-up, overall and according to different combinations of  
triptorelin treatment

Overall (N = 3,201) Triptorelin alone (N = 1,251) Triptorelin + ADT (N = 1,950)

Mean (SD) Mean (SD) Mean (SD)

Number of triptorelin and ADT prescriptions 6.9 (4.5) 5.0 (3.3) 8.2 (4.7)

Number of other drug prescriptions 17.5 (11.6) 17.3 (11.6) 17.6 (11.6)

Number of hospitalizations 0.3 (0.6) 0.2 (0.6) 0.3 (0.7)

Number of outpatient specialist services 12.3 (11.9) 12.5 (12.5) 12.1 (11.5)

ADT = androgen deprivation therapy; SD = standard deviation.

(18-21). The introduction of watchful waiting and active sur-
veillance strategies into clinical practice around 2015 led to 
the reduction of active treatments for some subpopulations 
of low-risk patients. Stratification for period of index date 
was thus also performed (i.e., 2010-2014 vs. 2015-2020, 
Supplementary Materials). 

Healthcare costs and resources utilization analysis
In alive patients, during the first year of follow-up, the 

healthcare costs related to overall drug prescriptions (evalu-
ated for those drugs reimbursed by the Italian NHS, and using 
the Italian NHS purchase price), hospitalizations (determined 
by using the DRG tariffs) and outpatient specialist services 
(according to regional tariffs, for laboratory tests and special-
ist visits) were estimated. Data were reported as the mean 

annual overall healthcare cost per patient, and as the mean 
annual cost and number of drug prescriptions, hospitaliza-
tions and outpatient specialist services per patient. 

Statistical analysis
A number of descriptive analyses were conducted. 

Continuous variables were reported as mean ± standard 
deviation (SD), and categorical variables were expressed as 
numbers and percentages. Overall survival (OS) and dura-
tion of treatment were analyzed using Kaplan-Meier prod-
uct-limit survival curve estimates (22), starting from the date 
of first prescription. Median survival times and the corre-
sponding 95% confidence intervals were computed. For the 
analysis of OS, patients were observed until death (event) 
or end of follow-up period with the patient being still alive 
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(censored). For the analysis of treatment duration, patients 
were observed until change of PC treatment (toward a drug 
of the same or of a different class) (event) or end of follow-up 
period with the patient being still on the same treatment 
(censored). In the latter analysis, deaths were considered 
as censored data, with censoring occurring at the date of 
death. All analyses were performed using Stata SE version 
12.0 (StataCorp, College Station, TX, USA). According to the 
“Opinion 05/2014 on Anonymisation Techniques” drafted 
by the “European Commission Article 29 Working Party,” 
the analyses involving fewer than three patients were not 
reported, as they were potentially traceable to single indi-
viduals. Therefore, results referred to ≤3 patients were 
described as “not reported” (NR).

Results
Table 1 reports the main characteristics at baseline of 

patients treated with triptorelin, overall and according to dif-
ferent therapy combinations. The cohort included a total of 
3,411 patients. The mean (SD) age of the population included 
was 76.8 ± 8.7 years. Most patients (92.2%) were aged 65 years 
or more, with 47.8% of the population aged 75-84 years. A 
total of 1,273 (37.3%) PC patients had Charlson Comorbidity 
Index equal to 0, while 761 (22.3%) subjects had an index ≥2. 
The most frequently observed comorbidities were hyperten-
sion (in 73.3% of patients with PC), hyperlipidemia (33.4%), 
chronic obstructive pulmonary disease (21.4%) and diabetes 
(17.4%). A total of 1,326 out of 3,411 patients (38.9%) were 
treated with triptorelin alone, and 2,085 (61.1%) received 
triptorelin combined with an anti-androgen.

Figure 1 describes the OS curves in all patients (Panel A) 
and according to the different treatment groups (Panel B). 
Overall, 847 patients died (24.8%, median OS not reached). 
When the analyses were stratified by treatment type, patients 
treated with triptorelin alone and those with combination 
treatment showed similar survival curves. Corresponding 
analyses of OS in subgroups of period of patient inclu-
sion (Supplementary Figure 2), presence of comorbidi-
ties (Supplementary Figure 4) and previous prostatectomy 
(Supplementary Figure 6) are reported in the supplementary 
materials. 

Figure 2 reports Kaplan-Meier curves of duration of treat-
ment, overall (n=3,411, Panel A) and in subgroups of type of 
treatment combination at initiation (Panel B). In the overall 
analysis, a total of 1,037 (30.4%) patients with PC changed 
treatment during the follow-up period, and median was not 
reached. In subgroup analyses, broadly similar curves were 
observed for triptorelin as monotherapy (median: not reached) 
and for triptorelin combined with an anti-androgen (median: 
not reached). Corresponding analyses of duration of treatment 
in subgroups of period of patient inclusion (Supplementary 
Figure 3), presence of comorbidities (Supplementary Figure 
5) and previous prostatectomy (Supplementary Figure 7) are 
reported in the supplementary materials.

Figure 3 shows the average healthcare cost per patient 
(€) during the first year of follow-up, overall and according 
to different types of healthcare costs. The mean annual total 
cost per patient was estimated as 5,574 €. Almost half of the 

FIGURE 1 - Overall survival in 3,411 patients with prostate cancer 
treated with triptorelin (Panel A) and according to type of tre-
atment combination at initiation (Panel B). ADT = androgen depri-
vation therapy.
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mean annual total cost per patient was related to medica-
tion expenses (total of 2,737 €, i.e., 1,727 € of triptorelin and 
ADT costs, and 1,010 € of costs associated with other drugs), 
followed by outpatient specialist services costs (1,961 €) and 
costs associated with hospitalizations (877 €). 

Table 2 reports the average utilization of health resources 
per patient during the first year of follow-up. Overall, a mean 
of 6.9 (SD: 4.5) prescriptions of triptorelin and ADT treat-
ments, 17.5 (SD: 11.6) prescriptions of other drugs, 12.3 (SD: 
11.9) outpatient specialist services and 0.3 (SD: 0.6) hospital-
izations per patient per year were described. With reference 
to different combinations of triptorelin treatment, the aver-
age annual use of healthcare resources was generally compa-
rable in patients treated with triptorelin alone and triptorelin 
+ anti-androgen. 

Discussion
This study provides new relevant descriptive information 

on triptorelin use alone or in combination with anti-androgens 
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from a RWD study based on administrative databases, cov-
ering about 10% of the Italian population. At initiation of 
triptorelin use, almost 40% of patients were treated with 
monotherapy and about 60% with combination therapy (with 
another androgen antagonist). About two-thirds of patients 
treated with triptorelin were aged 75 or older – the mean 
age at baseline was around 77 years – and had at least one 
comorbidity. A long duration of survival was observed in the 
whole cohort, because median OS was not reached. A simi-
lar pattern emerged for the analyses of triptorelin duration 
of use. Besides the clinical impact of PC, the high burden of 
disease in terms of both average annual costs and healthcare 
resources utilization per patient was confirmed and further 
quantified in this Italian population.

The efficacy and safety of slow-release triptorelin formu-
lations and of other GnRH analogs in PC treatment have long 
been established (23,24). This notwithstanding, information 
on the characteristics of patients treated in real life and on 
long-term use of triptorelin is still relatively limited. In the 
ongoing French TALISMAN study, the mean age at baseline 
of patients with histologically confirmed PC initiating trip-
torelin treatment was 73.9 years, and 71% of patients had 
one or more comorbidities (14). In a Belgian study investi-
gating changes in body image in 98 patients with PC treated 
with triptorelin, enrolled subjects were mostly elderly, with 
a mean age at baseline of 77.8 years (25). In another RWD 
study from Germany that included – among 2,382 subjects 
treated with GnRH analogs – 308 patients treated with 
triptorelin for advanced PC (17), 78.6% of cases were aged 
>70 years (mean age: 75) and comorbidities were common 
(although separate data for triptorelin-treated patients were 
not given). In line with these studies, and consistently with 
the good tolerability profile of triptorelin (9), in this Italian 
population we found that PC triptorelin users are frequently 
– i.e., about two-thirds of patients – aged ≥75 years (mean 
age of 76.8 years), and present at least one combined dis-
ease. RWD thus confirm the expectation that triptorelin is 
widely used in elderly and/or comorbid patients.

Data on long-term OS and duration of treatment specific 
to triptorelin use in real life are limited. In the German study 
already described (17), over an observation period of about 
4 years, the median OS in 308 patients with locally advanced 
or metastatic PC treated with triptorelin was 477 days (i.e., 
1.3 years), and the median time to treatment switch was 
495 days (i.e., 1.4 years). Our study reported much longer 
median OS and duration of treatment (median not reached 
in both analyses), this being at least in part explained by 
two factors: (i) the long duration of the observation period, 
ranging from 2010 to mid-2021 (data maturity); and (ii) dif-
ferences between the two studies in the stage of patients 
with PC included, because advanced or metastatic PCs only 
were examined in the German analysis, whereas we excluded 
patients with reported metastases. A relevant fraction of 
patients (i.e., about one-third) was treated with triptorelin 
monotherapy. This likely reflects the large study period con-
sidered, starting from 2010. Adherence to EAU Guidelines on 
ADT treatment was reported to be low in Italy during 2010-
2012 (26), and this might have influenced our results. Further, 
a subgroup of about 8% of patients was reportedly treated 

FIGURE 2 - Duration of treatment in 3,411 patients with prostate 
cancer treated with triptorelin (Panel A) and according to type of 
treatment combination at initiation (Panel B). ADT = androgen de-
privation therapy.
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FIGURE 3 - Healthcare costs per patient during the first year of 
follow-up. ADT = androgen deprivation therapy; OSS = outpatient 
specialist services.
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with radical prostatectomy before starting (adjuvant) trip-
torelin use (although this proportion may be affected by lim-
itations of administrative data), and it is possible that at least 
some other patients were first treated with radiotherapy.

The estimated overall cost per patient with PC during 
the first year of follow-up was around 5,600 € in this Italian 
study. Medication expenses accounted for about half of  
the total cost per patient. An earlier analysis conducted in 
five European countries, including Italy, reported an average 
direct cost per patient in the first year after diagnosis ranging 
between 3,256 € in Spain and 5,851 € in France (27). The esti-
mated cost per patient in Italy, based on data of 2004-2006, 
was 5,226 €. A higher spending estimate emerged in another 
Italian study, valued in year 2000, reporting a mean cost per 
patient in the first year after PC diagnosis of 6,575 € (28). 
Similar to our findings, medication costs accounted for 43% 
of total expenses, that is, about 2,830 €. Again, according to a 
recent survey of Italian clinical experts, the mean direct cost 
of each patient with non-metastatic castration-resistant PC 
was 4,710 € per year (29). Costs were much higher in another 
study, which was however focused on a different population, 
that is, metastatic castration-resistant PC alone (30). In line 
with this observation, a Swedish analysis highlighted a sev-
enfold increase in total mean costs per patient per year from 
the non-metastatic hormone-sensitive to the metastatic cas-
tration-resistant PC state (31). Thus, our results provide addi-
tional, up-to-date quantification of the economic burden of 
PC in Italy at initiation of (triptorelin) treatment. Although it 
is difficult to compare studies conducted in different periods 
and patient populations, our cost estimates tended to be in 
line with those from previous Italian analyses. 

RWD studies conducted through the use of administrative 
databases suffer from typical limitations (32). Our analysis 
may thus be affected by bias, particularly those deriving from 
the peculiar type of retrieval of information. Administrative 
data lack several useful clinical information (e.g., disease 
stage, reason for treatment switch, etc.), thus limiting the 
interpretability of the descriptive analyses and the possibil-
ity to perform in-depth evaluations, including the calculation 
of progression-free survival and the exploration of poten-
tial safety/tolerability issues. The availability of information 
related to a restricted time period may also increase the risk 
of information bias, for example, if interruptions in triptore-
lin treatment (i.e., intermittent ADT use) had occurred before 
the start of the observation period. Further, the study had 
mainly descriptive aims, and no formal comparisons were 
performed. Conversely, strengths of this investigation are 
the long period of observation, the inclusion of an unse-
lected population (based on clinical practice, and including 
both hospitalized and non-hospitalized cases) and the avail-
ability of data covering an important fraction of the Italian 
population, allowing the examination of several clinical and 
economic aspects related to PC. Italy is an optimal setting to 
explore this topic, given the high incidence of PC, the ade-
quate coverage of administrative databases and the modest 
risk of patient selection (given the universal care system and 
the low proportion of patients with a private insurance in 
Italy compared with several other high-income countries).

Conclusions
In conclusion, we reported a long survival and duration of 

triptorelin treatment in this population of Italian patients with 
PC. Considering the general long survival and limited informa-
tion available in this setting of patients, this study provided 
new important RWD findings to address the knowledge gap 
on long-term use of triptorelin in everyday clinical practice. 
This study further highlights the usefulness of healthcare uti-
lization databases to provide additional evidence integrating 
results obtained from clinical studies.
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