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Introduction
Prostate Cancer (PCa) represent the second most common cancer in men and the sixth cause of 

cancer-related death (6%) in worldwide [1]. Androgen-Deprivation Therapy (ADT) is the standard 
first-line therapy for metastatic PCa [2,3]: is also frequently used to treat men with non metastatic 
PCa [4]. Huggies and Hodges had introduce androgen suppressing strategies in the management 
of advanced PCa like a unimodal or multimodal approach. ADT improves progression free 
survival and overall in men with advanced PCa like adiuvant approach after radiotherapy [5,6] 

or after radical prostatectomy with histologically positive margins or lymph nodes [7]. ADT is 
also commonly used in patients with increasing prostate cancer specific antigen (PSA) level after 
primary treatment. The cancer treatment adherence is crucial to obtain optimal health outcomes 
and improvement in quality of life. The World Health Organization (WHO) firstly defined the 
meaning of patient’s adherence pharmacological therapy as the extent to which a person’s behaviour 
in taking medication corresponds to recommendations given by a health care provider and which 
that individual has agreed upon [8,9]. This definition was been completed later by International 
Society for Pharmacoeconomics and Outcomes Research (ISPOR) as “the extent to which a patient 
participates in a treatment regimen after he or she agrees to that regimen” [10,11]. The non adherence 
to pharmacological therapy showed a decreased survival [12,13], higher recurrence/treatment failure 
rates [14,15] and health care costs[12,16-18]. The Adherence is a multidimensional phenomenon, 
and according to the WHO, is influenced by patient-related, therapy-related, condition-related, 
health system and social economic factors [17]. The causes of non adherence in oral chemotherapy 
and /or hormonal therapy in the older population are caused by the increasing number of prescribed 
medications [19,20] and it has been described to reach 50% [21,22]. The adherence to the ADT in 
men with PCa is unknown. The aim of this study is to evaluate the adherence about ADT in patients 
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Abstract
Introduction and Objectives: The Androgen Deprivation Therapy (ADT) is one of the therapeutic 
options for the treatment of prostate cancer (PCA), both for the advanced forms and metastatic 
forms, in a neoadjuvant or adjuvant setting, alone or in combination with surgery or radiotherapy 
(RT). Aim of the study is to appraise the adherence to the ADT.

Material and Methods: Patients with diagnosis of PCA, for which an ADT (leuprorelin, triptorelin 
or degarelix) has been prescribed, have been followed between January 2008 to December 2015. 
Demographic, histopathological and clinical data were collected.

Results: 136 patients (mean age 76y and PSA 91.9 ng/ml) were followed over time. At diagnosis, 
34% had a Gleason Score >7; 108 patients were exclusively treated by ADT: the drugs were 
prescribed as follow: 49% leuprorelin, 42% triptorelin, 9% degarelix. The mean follow-up was 3.5y, 
with a mean years of prescription of 3.4. Therefore the adherence was 98%. Of the 108 patients 
available for the analysis, 63 are currently treated by ADT, while 45 have stopped. The causes for 
discontinuation were: death, physician’s choice and patient’s preference in 56%, 33% and 11% of 
the cases, respectively.

Conclusions: Today we have little and rarely data the data on patient’s adherence to ADT in the 
literature. On the basis of our results we highlight an adherence to the ADT close to 100%: it’s a 
regimen with high adherence.
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with PCa in a “real life” setting.

Materials and Methods
We retrospective analyzed patients with histologically diagnosis 

of PCa in the Department of Urology, “S. Pio da Pietrelcina” Hospital, 
in Vasto (Italy) from 1st January 2008 to 31st December 2015, treated 
with ADT in a neoadjuvant or adjuvant setting, as single agent 
therapy or as a part of multimodal approach. The prescribed drugs 
were leuprorelin, triptorelin or degarelix. Only LHRH agonists and 
antagonists were considered in the analyses (ATC codes, respectively 
L02AE and L02BX02). The first prescription of a ADT was considered 
the index date for patient inclusion. The index period was the time 
between the index data and the last prescription of ADT. ADT 
adherence was measured only in patients that receiving ADT for a 
minimum of 3 months during the index period. The ADT prescriptions 
were periodically checked with a paper form compilation according 
to the Italian rules of appropriate drug regimen. This form called 
“Annual Therapeutic Plan” (ATP) and it’s done by urological or 
oncological centres. ATP has a periodical deadline: all the patients 
were periodically visited to evaluate the benefits of ADT therapy and 

to re-filled ATP .The reasons for discontinuous ADT were recorded 
for each case and classified in: patient’s choice, physician’s choice, 
patient’s death. We excluded patients without complete information.

Statistical Analysis
Means, medians, and inter quartile ranges were used for 

continuous variables: frequencies and proportions were reported 
for categorical variables. The t-test, the Mann-Whitney test, and chi-
square tests were used to compare the different statistical significance 
in means, medians, and proportions, respectively.

All statistical tests were performed using R software environment 
for statistical computing and graphics (Vienna, Austria, version 
3.0.1). All tests were two-sided, with a significance level set at p <0.05.

Results
We enrolled 136 patients: sociodemographic, pathological 

and clinical parameters were analyzed and are detailed in Table 1. 
Treatment details are reported in Table 2.

The median age was 76 (range 53.0-87.0) years and the median 
PSA was 91.9 (range 3.30 – 2900.0) ng/ml. At the time of the 
diagnosis, 45 patients (33%) had digital rectal examination ( EDR) 
positive and 46 (34%) had a Gleason score >7 at the prostate biopsy. 
The patients were primary treated with Radical Prostatectomy (RP), 
Radiotherapy (RT), RP + adjuvant RT and with primary ADT in 10 
(7.5%), 29 (21.5%), 3 (2%), 62 (45%) , respectively. As neo adjuvant 
strategy, the ADT was used in 7.5% of cases in conjuction with RT. 
In an adjuvant setting the ADT was used in 13.5% and 2% of cases in 
conjuction with RT and RP. The ADT was used in 108 patients, we 
missing 24% (n = 28) of the patients because the date were incomplete 
and we didn’t include in this study. We prescribed leuprorelin, 
triptorelin and degarelix in 53 (49%), 45 (42%), 10( 9%) patients, 
respectively. The median follow-up was 3.5years, with a mean overall 
prescription of 3.4 years. The adherence about ADT was respected 
in 98% of patients: 63 patients are currently treated with ADT, while 
45 have stopped. The causes for discontinuation therapy were death, 
physician’s choice and patient’s preference in 56%, 33% and 11% of 
the cases, respectively.

Discussion
In the treatment of PCa, the use of GnRH analogues, such as 

Leuprorelin, Triptorelin and Degarelix, it must be continued for 
a long time. The discontinuous therapy represent a cause of loss of 
the adherence, could be represent a cause of non-response to the 
therapy and a consequent increase of the cost for the economic 

Variable     

Number of patients (n) 136

Median age (range) 76 (53 – 87)
Marital status, n
-married
-unmarried/divorced
-widower

76
41
19

Work Status, n
- retired
- artisan
- missing

82
22
32

Region of Residence, n (%)
- Abruzzo
- Molise
- Campania

90 (66)
43 (32)
3 (2)

Year of diagnosis prostate cancer, n (%)
-2008
-2009
-2010
-2011
-2012
-2013
-2014
-2015

9 (7)
20 (15)
15 (11)
24 (17)
19 (14)
17 (12)
12 (9)
20 (15)

EDR, n (%)
-Negative
-Positive
-Missing

35 (26)
45 (33)
56 (41)

Median PSA (range), ng/ml 91.9 (3.3 – 2900)
Biopsy Gleason score, n (%)
-≤7
->7

90 (66)
46 (34)

Therapeutic approaches, n (%)
-Radical Prostatectomy
-External beam radiation
-Prostatectomy + External beam radiation
-ADT alone
-Missing

10 (7.5)
29 (21.5)

3 (2)
62 (45)
32 (24)

Indication of ADT, n (%)
-Physician decision
-Adjuvant RP
-Adjuvant RT
-Neoadjuvant RP
-Neoadjuvant RT
-Biochemical recurrence
-Patient decision
-Metatases
-Missing

57 (42)
3 (2)

18 (13.5)
4 (3)

10 (7.5)
8 (6)
1 (1)
3 (2)

32 (23)

Table 1: Sociodemographic and clinical characteristics of the patients.

Variable
Drug prescribed n (%)
-Leuprorelin
-Triptorelin
-Degarelix

53 (49)
45 (42)
10 (9)

Mean Follow-up, years 3.5 

Mean Overall prescription, years 3.4 

Adherence Rate, % 98
Patients discontinuated, n (%)
-Currently treating                                  
-Discontinuation therapy

63 (59)
45 (41)

Causes for discontinuation therapy, n (%)
- Death
- Physicians’ choice
- Patients’ preference

25 (56)
15 (33)
 5 (11)

Table 2: Treatment details.
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healthy resource. As concerning the poor adherence to adjuvant 
endocrine treatment for breast cancer is a well known problem [23] 

. On the other hand, there are few studies evaluating the adherence 
to therapy with GnRH for men with PCa. Most of the studies are 
focused on adherence to oral therapy in patients with breast cancer 
or androgen blockade in patients with PCa. Used a randomized phase 
III trial to evaluate adherence to long-term androgen blockade (1 
month treatment of 50 mg bicalutamide daily plus 18 or 36 months 
of luteinizing hormone-releasing analogs) in patients with localized 
high-risk prostate cancer in Canada [22]. They found that 93% of 
patients adhered strictly to 1 month of bicalutamide treatment. 
Others studies, about adherence, reported that factors such as having 
age ≥75 years [24], being unmarried, having several comorbidities 
or having lymph node-negative disease were associated with higher 
adherence and persistence to therapy [25], while others reported the 
same factors being associated with greater non-adherence and non-
persistence [26]. The results of our survey show that for the treatment 
of PCa Leuprorelin, Triptorelin and Degarelix, the patients were 
adherent to treatment in the study period (between 2008 to 2015). 
The treatment was interrupted almost exclusively for the patients’ 
death or physician’s choice. The medication adherence data were very 
good considering the old age of the patients: it shows that the age 
factor does not affect the therapy. Also the length of the treatment 
does not decrease the medication adherence [25]. This evidence is 
supported by the constant check-up of the patient by the specialist 
that renew the treatment once per year, infact in Italy this drugs can 
be annually prescribed only by a specialist in urology or oncology, 
with the redaction of a specific therapeutic plan, and, on this basis, the 
family doctor can prescribe.

Conclusion
This retrospective study found that during the 8-years observation 

period, the most patients treated for prostate cancer perform the 
therapy with GnRH therapy since the adherence to the ADT is close 
to 100%.

In conclusion the ADT is a long term therapy with high adherence 
rate.

References
1. Jemal A, Bray F, Center MM, Ferlay J, Ward E, Forman D. Global cancer 

statistics. CA Cancer J Clin. 2011; 61(2): 69-90.

2. Heidenreich A, Aus G, Bolla M, Joniau S, Matveev VB, Schmid HP, et al. 
EAU guidelines on prostate cancer. Eur Urol 2008; 53: 68-80.

3. Loblaw DA, Virgo KS, Nam R, Somerfield MR, Ben-Josef  E, Mendelson 
DS,  et al. Initial hormonal management of androgen-sensitive metastatic, 
recurrent, or progressive prostate cancer: update of an American Society of 
Clinical Oncology practice guideline. J Clin Oncol. 2007; 25(2): 1596-1605.

4. Sharifi N, Gulley JL, Dahut WL. Androgen deprivation therapy for prostate 
cancer. JAMA. 2005; 294: 238-244.

5. Bolla M. Adjuvant hormonal treatment with radiotherapy for locally 
advanced prostate cancer. Eur Urol. 1999; 35: S23-S26.

6. Bolla M, Collette L, Blank L, Warde P, Dubois JB, Mirimanoff  RO, et al. 
Long-term results with immediate androgen suppression and external 
irradiation in patients with locally advanced prostate cancer (an EORTC 
study): a phase III randomised trial. Lancet. 2002; 360: 103-108.

7. Messing EM, Manola J, Sarosdy M, Wilding G, Crawford ED, Trump D. 
Immediate hormonal therapy compared with observation after radical 
prostatectomy and pelvic lymphadenectomy in men with node-positive 
prostate cancer. N Engl J Med. 1999; 341(24): 1781-1788.

8. World Health Organization. Adherence to Long-term Therapies: Evidence 
for Action World Health Organization. J Nurs Scholarsh. 2003; 35(3): 207.

9. Cramer JA, Roy A, Burrell A, Fairchild CJ, Fuldeore MJ, Ollendorf  DA,  et 
al. Medication compliance and persistence: terminology and definitions. 
Value Health. 2011; 11: 44-47.

10. Balkrishnan R. The importance of medication adherence in improving 
chronic-disease related outcomes: what we know and what we need to 
further know. Med Care. 2005; 43(6): 517-520.

11. Vrijens B, De Geest S, Hughes DA, Przemyslaw K, Demonceau J, Ruppar 
T, et al. A new taxonomy for describing and defining adherence to 
medications. Br J ClinPharmacol. 2012; 73(5): 691-705. 

12. Ganesan P, Sagar TG, Dubashi B, Rajendranath R, Kannan K, Cyriac S, 
et al. Non adherence to imatinib adversely affects event free survival in 
chronic phase chronic myeloid leukemia. Am J Hematol. 2011; 86(6): 471-
474.

13. McCowan C, Shearer J, Donnan PT, Dewar JA, Crilly M, Thompson AM, 
et al. Cohort study examining tamoxifen adherence and its relationship to 
mortality in women with breast cancer. Br J Cancer. 2008; 99(11): 1763-
1768.

14. Srokowski TP, Fang S, Duan Z. Completion of adjuvant radiation therapy 
among women with breast cancer. Cancer. 2008; 113(1): 22-29.

15. Allemani C, Storm H, Voogd AC, Holli K, Izarzugaza I, Torrella-Ramos 
A, et al. Variation in ‘standard care’ for breast cancer across Europe: A 
EUROCARE-3 high resolution study. Eur J Cancer. 2010; 46(9): 1528-
1536.

16. Ibrahim AR, Eliasson L, Apperley JF, Milojkovic D, Bua M, Szydlo R, et al. 
Poor adherence is the main reason for loss of CCyR and imatinib failure 
for chronic myeloid leukemia patients on long-term therapy. Blood. 2011; 
117(14): 3733-3736.

17. Darkow T, Henk HJ, Thomas SK, Feng W, Baladi JF, Goldberg GA, et al. 
Treatment interruptions and non-adherence with imatinib and associated 
healthcare costs: a retrospective analysis among managed care patients 
with chronic myelogenous leukaemia. Pharmacoeconomics. 2007; 25(6): 
481-496.

18. Marin D, Bazeos A, Mahon FX, Eliasson L, Milojkovic D, Bua M, et al. 
Adherence is the critical factor for achieving molecular responses in 
patients with chronic myeloid leukemia who achieve complete cytogenetic 
responses on imatinib. J Clin Oncol. 2010; 28: 2381-2388.

19. Banning M. Adherence to adjuvant therapy in post-menopausal breast 
cancer patients: a review. Eur J Cancer Care. 2012; 21(1): 10-19.

20. Mishra SI, Gioia D, Childress S. Adherence to medication regimens among 
low-income patients with multiple comorbid chronic conditions. Health 
Soc Work. 2011; 36(4): 249-258.

21. Banning M. Older people and adherence with medication: a review of the 
literature. Int J Nurs Stud. 2008; 45(10): 1550-1561.

22. Schlenk EA, Dunbar-Jacob J, Engberg S. Medication non-adherence among 
older adults: a review of strategies and interventions for improvement. J 
Gerontol Nurs. 2004; 30(7): 33-43.

23. Tinari N, Fanizza C, Romero M, Gambale E, Moscetti L, Vaccaro A, et al. 
Identification of subgroups of early breast cancer patients at high risk of 
non adherence to adjuvant hormone therapy: results of an Italian survey. 
Clin Breast Cancer. 2015; 35(2): 45-48.

24. Barcenas CH, Zhang N, Zhao H, Duan Z, Buchholz  TA, Hortobagyi GN, 
et al.  Anthracycline regimen adherence in older patients with early breast 
cancer. Oncologist. 2012; 17(3): 303-311.

25. Fesinmeyer, Mehta V, Tock L, Blough D, McDermott C, Ramsey SD. 
Completion of radiotherapy for local and regional head and neck cancer in 
medicare. Arch Otolaryngol Head Neck Surg. 2009; 135(9): 8607.

26. Kimmick G, Anderson R, Camacho F, Bhosle M, Hwang W, Balkrishnan 
R. Adjuvant hormonal therapy use among insured, low-income women 
with breast cancer. J Clin Oncol. 2009; 27(21): 3445-3451.

https://www.ncbi.nlm.nih.gov/pubmed/21296855
https://www.ncbi.nlm.nih.gov/pubmed/21296855
http://www.europeanurology.com/article/S0302-2838(07)01145-1/fulltext
http://www.europeanurology.com/article/S0302-2838(07)01145-1/fulltext
http://ascopubs.org/doi/abs/10.1200/jco.2006.10.1949
http://ascopubs.org/doi/abs/10.1200/jco.2006.10.1949
http://ascopubs.org/doi/abs/10.1200/jco.2006.10.1949
http://ascopubs.org/doi/abs/10.1200/jco.2006.10.1949
http://www.prostatecancer.ca/Prostate-Cancer/Treatment/Androgen-Deprivation-Therapy-ADT
http://www.prostatecancer.ca/Prostate-Cancer/Treatment/Androgen-Deprivation-Therapy-ADT
https://www.ncbi.nlm.nih.gov/pubmed/10081699
https://www.ncbi.nlm.nih.gov/pubmed/10081699
https://www.ncbi.nlm.nih.gov/pubmed/12126818
https://www.ncbi.nlm.nih.gov/pubmed/12126818
https://www.ncbi.nlm.nih.gov/pubmed/12126818
https://www.ncbi.nlm.nih.gov/pubmed/12126818
https://www.ncbi.nlm.nih.gov/pubmed/10588962
https://www.ncbi.nlm.nih.gov/pubmed/10588962
https://www.ncbi.nlm.nih.gov/pubmed/10588962
https://www.ncbi.nlm.nih.gov/pubmed/10588962
https://www.ncbi.nlm.nih.gov/pubmed/14562485
https://www.ncbi.nlm.nih.gov/pubmed/14562485
https://www.ncbi.nlm.nih.gov/pubmed/18237359
https://www.ncbi.nlm.nih.gov/pubmed/18237359
https://www.ncbi.nlm.nih.gov/pubmed/18237359
https://www.ncbi.nlm.nih.gov/pubmed/15908845
https://www.ncbi.nlm.nih.gov/pubmed/15908845
https://www.ncbi.nlm.nih.gov/pubmed/15908845
https://www.ncbi.nlm.nih.gov/pubmed/22486599
https://www.ncbi.nlm.nih.gov/pubmed/22486599
https://www.ncbi.nlm.nih.gov/pubmed/22486599
https://www.ncbi.nlm.nih.gov/pubmed/21538468
https://www.ncbi.nlm.nih.gov/pubmed/21538468
https://www.ncbi.nlm.nih.gov/pubmed/21538468
https://www.ncbi.nlm.nih.gov/pubmed/21538468
https://www.ncbi.nlm.nih.gov/pubmed/18985046
https://www.ncbi.nlm.nih.gov/pubmed/18985046
https://www.ncbi.nlm.nih.gov/pubmed/18985046
https://www.ncbi.nlm.nih.gov/pubmed/18985046
https://www.ncbi.nlm.nih.gov/pubmed/18442124
https://www.ncbi.nlm.nih.gov/pubmed/18442124
https://www.ncbi.nlm.nih.gov/pubmed/20299206
https://www.ncbi.nlm.nih.gov/pubmed/20299206
https://www.ncbi.nlm.nih.gov/pubmed/20299206
https://www.ncbi.nlm.nih.gov/pubmed/20299206
https://www.ncbi.nlm.nih.gov/pubmed/21346253
https://www.ncbi.nlm.nih.gov/pubmed/21346253
https://www.ncbi.nlm.nih.gov/pubmed/21346253
https://www.ncbi.nlm.nih.gov/pubmed/21346253
https://www.ncbi.nlm.nih.gov/pubmed/17523753
https://www.ncbi.nlm.nih.gov/pubmed/17523753
https://www.ncbi.nlm.nih.gov/pubmed/17523753
https://www.ncbi.nlm.nih.gov/pubmed/17523753
https://www.ncbi.nlm.nih.gov/pubmed/17523753
https://www.ncbi.nlm.nih.gov/pubmed/20385986
https://www.ncbi.nlm.nih.gov/pubmed/20385986
https://www.ncbi.nlm.nih.gov/pubmed/20385986
https://www.ncbi.nlm.nih.gov/pubmed/20385986
https://www.ncbi.nlm.nih.gov/pubmed/22004071
https://www.ncbi.nlm.nih.gov/pubmed/22004071
https://www.ncbi.nlm.nih.gov/pubmed/22308877
https://www.ncbi.nlm.nih.gov/pubmed/22308877
https://www.ncbi.nlm.nih.gov/pubmed/22308877
https://www.ncbi.nlm.nih.gov/pubmed/18395727
https://www.ncbi.nlm.nih.gov/pubmed/18395727
https://www.ncbi.nlm.nih.gov/pubmed/15287325
https://www.ncbi.nlm.nih.gov/pubmed/15287325
https://www.ncbi.nlm.nih.gov/pubmed/15287325
https://www.ncbi.nlm.nih.gov/pubmed/25454738
https://www.ncbi.nlm.nih.gov/pubmed/25454738
https://www.ncbi.nlm.nih.gov/pubmed/25454738
https://www.ncbi.nlm.nih.gov/pubmed/25454738
https://www.ncbi.nlm.nih.gov/pubmed/22371383
https://www.ncbi.nlm.nih.gov/pubmed/22371383
https://www.ncbi.nlm.nih.gov/pubmed/22371383
https://www.ncbi.nlm.nih.gov/pubmed/19770417
https://www.ncbi.nlm.nih.gov/pubmed/19770417
https://www.ncbi.nlm.nih.gov/pubmed/19770417
https://www.ncbi.nlm.nih.gov/pubmed/19451445
https://www.ncbi.nlm.nih.gov/pubmed/19451445
https://www.ncbi.nlm.nih.gov/pubmed/19451445

	Title
	Abstract
	Introduction
	Materials and Methods
	Statistical Analysis
	Results
	Discussion
	Conclusion
	References
	Table 1
	Table 2

