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Abstract 
The general aim of this doctoral thesis was to compare the effectiveness of the three 

most established primary treatments for localized prostate cancer, focusing on the 

patient’s perspective: open radical prostatectomy, 3D-external conformal radiotherapy, 

and brachytherapy. 

The “Spanish Multicentric Study of Clinically Localized Prostate Cancer” is a 

prospective cohort with consecutive patient recruitment at diagnosis (2003-2005) in 10 

hospitals. Patients were followed yearly during 5 years. The Patient-Reported Outcomes 

measured included generic and prostate cancer-specific health-related quality of life 

(HRQoL) profiles, and direct and indirect utilities. The Patient-Oriented Prostate Utility 

Scale (PORPUS) was adapted into Spanish to measure indirect utilities.  Also mortality 

and biochemical disease-free survival were assessed.  

Our study finds late changes which attenuated differences between treatments, but the 

distinctive HRQoL impact patterns remained until the 5th year, supporting 

brachytherapy as the option causing the least impact, except for moderate urinary 

irritative-obstructive symptoms. Brachytherapy and external radiotherapy are more 

highly valued than radical prostatectomy, and urinary incontinence is the side effect 

with highest impact on preferences. The Spanish PORPUS showed appropriate metric 

properties to measure indirect utilities, allowing economic evaluation with cost-utility 

analysis.  
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Resumen 

El objetivo general de esta tesis doctoral fue comparar la efectividad de los tres 

tratamientos más establecidos para cáncer de próstata localizado, desde la perspectiva 

del paciente: prostatectomía radical, radioterapia externa o braquiterapia  

El "Estudio Multicéntrico Español de Cáncer de Próstata Localizado” es una cohorte 

prospectiva de pacientes reclutados en 10 centros hospitalarios (2003-2005), y seguidos 

anualmente durante 5 años. Los Resultados Percibidos por los Pacientes evaluados 

incluyeron: perfiles genéricos y específicos de Calidad de Vida Relacionada con la 

Salud (CVRS), y utilidades directas e indirectas. El “Patient-Oriented Prostate Utility 

Scale” (PORPUS) fue adaptado al español para la estimación de utilidades por el 

método indirecto. También se evaluaron la mortalidad, y la supervivencia libre de 

recidiva. 

Nuestro estudio encontró cambios tardíos que atenuaban las diferencias entre los 

tratamientos, pero los patrones distintivos del impacto de cada tratamiento sobre la 

CVRS permanecieron hasta el quinto año de seguimiento, apoyando la braquiterapia 

como la opción con menor impacto, excepto por los moderados problemas urinarios 

irritativos-obstructivos. La braquiterapia y la radioterapia externa son mejor valoradas 

que la prostatectomía radical y la incontinencia urinaria es el efecto secundario con 

mayor impacto en las preferencias de los pacientes. La versión española del PORPUS 

mostró apropiadas propiedades psicométricas para medir utilidades indirectas, 

permitiendo la realización de evaluaciones económicas a través de análisis coste-

utilidad. 
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Preface 
This doctoral thesis is presented according to the instructions provided by the 

Department of Experimental and Health Sciences of the Universitat Pompeu Fabra. It is 

a compendium of scientific manuscripts published in indexed peer reviewed journals. 

All of these manuscripts have been produced within the “Spanish Multicentric Study of 

Clinically Localized Prostate Cancer”, which is an observational, prospective study that 

recruited patients in 10 hospitals in Spain between 2003 and 2005 consecutively, treated 

either with radical prostatectomy, brachytherapy or external 3D-external conformal 

radiotherapy. Patients were followed intensively during the first twelve months and 

yearly thereafter until the 5-year post-treatment point. 

In the first part of this document, a narrative review summarizes background 

information relevant to this work. It describes the epidemiology of prostate cancer, the 

available treatment options for men with localized disease, and outcomes such as 

health-related quality of life (HRQoL), survival, and disease control measures in 

localized prostate cancer, as well as a general description of available comparative 

effectiveness research of the treatment strategies. 

The first paper presents the impact of the treatments on HRQoL on localized prostate 

cancer patients in a 5-year follow-up. It also describes measures of cancer control such 

as overall survival, and biochemical disease-free survival of patients of the “Spanish 

Multicentric Study of Clinically Localized Prostate Cancer” cohort.  

Ferrer M., Guedea F., Suárez J.F., de Paula, B.,  Macías V., Mariño V., Hervás 

A., Herruzo I., Ortiz M.J., Ponce de León J., Sancho G., Boladeras A.; Ayala A; 

Craven-Bratle J; Ávila M; Cunillera O; Pardo Y.; Alonso J; Aguiló F. Quality 

of Life Impact of Treatments for Localized Prostate Cancer: Cohort Study 

with a 5 Year Follow-up. Radiotherapy and Oncology. 2013; 108(2): 306-313. 
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The second paper presents the patients’ preferences and willingness to pay for the 

treatment options in the “Spanish Multicentric Study of Clinically Localized Prostate 

Cancer” cohort, until 5 years after treatment. 

Ávila M., Becerra V., Guedea F., Suárez J.F., Fernández P., Macías V., Mariño 

A., Hervás A., Herruzo I., Ortiz M.J., Ponce de León J., Sancho G., Cunillera O., 

Pardo Y., Cots F., Ferrer M. and the Group of Clinically Localized Prostate 

Cancer. Estimating Preferences for Economic Evaluation in Patients with 

Localized Prostate Cancer. Int J Radiat Oncol 2015; 91(2): 277-287. 

The third paper shows the results on the adaptation and evaluation of the psychometric 

properties of the Spanish version of Patient-Oriented Prostate Utility Scale (PORPUS), 

a specific questionnaire to measure health-related quality of life in patients with prostate 

cancer that was developed originally for another language and culture. It gives the 

reader of this thesis an overview of the process and methods followed in order to 

maintain the equivalence with the original instrument. 

Ávila M., Pardo Y., Castells M., Ferrer F., Boladeras A., Pera J., Prada P., 

Guix B., de Paula B., Hernandez H., Pont A., Alonso J., Garin O., Bremner K., 

Krahn M., Ferrer M. and the Group of Clinically Localized Prostate Cancer. 

Adaptation and Validation of the Spanish Version of the Patient-Oriented 

Prostate Utility Scale (PORPUS). Qual Life Res 2014; 23(9):2481-2487.  

Finally, a fourth manuscript describing a systematic review and meta-analysis 

conducted to synthesize the evidence currently available on the impact of primary 

treatments on HRQoL in patients with low-intermediate risk localized prostate cancer 

has been annexed, since it is still under revision.  

Ávila M., Patel L., Garin O, López S., Cortés-Sanabria L., Pont A., Ferrer F., 

Boladeras A., Storås AH., Fosså SD., Sanda M., Ferrer M. Disease-Specific 

Patient Reported Outcomes After Treatment for Localized Prostate 

Cancer: A Systematic Review and Meta-analysis. 
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I hope the results of this doctoral thesis contribute to generate quality evidence for 

patients and clinicians to best proceed after a diagnosis of localized prostate cancer, and 

to inform them of the trade-offs between benefits and side effects to improve the 

treatment shared decision-making process. 

This doctoral thesis was conducted at the Health Services Research Group at IMIM 

(Hospital del Mar Medical Research Institute), and with the collaboration of the 

National Advisory Unit on Late Effects after Cancer Treatment at Oslo University 

Hospital, Radiumhospitalet. It was supported by grants from Instituto de Salud Carlos 

III FEDER: Fondo Europeo de Desarrollo Regional» (PI13/00412), Agència 

d’Informació, Avaluació I Qualitat en Salut (AIAQS), 436/05/2008, and Suport del 

Comissionat per a Universitats i Recerca del DIUE de la Generalitat de Catalunya (2014 

SGR 748; 2009 SGR 1095). Scholarships were also granted from IMIM (Hospital del 

Mar Medical Research Institute): Ajuts  per a la finalització de tesis doctorals 2017, and 

from the CIBER of Epidemiology and Public Health of Spain–CIBERESP: Ayuda para 

estancias breves en el extranjero para el doctorado con mención internacional.  
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1 INTRODUCTION  

1.1 Clinically Localized Prostate Cancer 

a Epidemiology 

Prostate cancer (PCa) is the second most common cancer diagnosed for men in the 

world with an estimated 1.1 million new cases diagnosed in 2012  (accounting for 15% 

of all incident cancer cases in men),(1) almost 70% of them (759,000) occurring in more 

developed regions.(2) Also, it is the fifth leading cause of death from cancer in men 

with 307,000 deaths (6.6% of all cancer deaths in men),(1) with a number of deaths 

larger in less developed regions than in developed areas (165,000 and 142,000, 

respectively).(2) In the European Union and Spain, it was the first most frequently 

diagnosis in men from all incident cancer cases in 2012 with 345,195 (32.1%) and 

27,853 cases (20.7%), respectively. Also, it was the third leading cause of death of all 

cancer deaths(3,4) with 71,789 deaths(13.7%) and 5,481 deaths (11.3%), after lung and 

colorectum cancer.  

In general, PCa incidence has increased, while its mortality has decreased in most 

countries. The incidence is higher in countries with higher socioeconomic development 

and has shown high variations geographically and over time, whereas the mortality has 

shown smaller variations.(5) The incidence of PCa varies across countries; a recent 

analysis from 43 populations identified five temporal patterns of the incidence rates 

(continual, step-wise, slow rise then rapid, moderate then slower, rapid increase then a 

pronounced peak).(6) According to these patterns, Spain belongs to the group of 

populations where the overall incidence rates have risen almost continually over the past 

several decades, showing that the rates at the younger ages generally increased more 

rapidly than those at older ages.(6) 

The variation in incidence rates across regions is affected by differences in screening 

and diagnostic practices of PCa, especially by the wide use of prostatic-specific antigen 

(PSA) testing in high-income countries since the mid- to late-1980s. The PSA has led to 
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rapid increases in population-level incidence rates and an early detection of the disease 

among asymptomatic and younger men. Most of the patients are diagnosed (94%) with 

a cancer confined to the prostate gland, which is the definition of clinically localized 

prostate cancer.(7) A Cochrane review published in 2013(8) showed the association of 

screening with increased diagnosis (RR: 1.3; 95% CI: 1.02-1.65), with more localized 

disease (RR: 1.79; 95% CI: 1.19-2.70), less advanced PCa (RR: 0.80; 95% CI: 0.73-

0.87), and no association with overall survival benefit (RR: 1.00; 95% CI: 0.96-1.03).  

PCa patients present high relative survival rates which have increased over time. The 

study EUROCARE-V(9) showed that in Europe the age-standardised 5-year relative 

survival changed from 73% for the period between 1999–2001 to 82% in 2005–2007. 

Patients aged 55–64 years had higher relative survival (90%), than older patients: 75– 

84 years (77%) and 85+ (54%). 

b Risk factors 

The factors causing development of PCa are largely unknown, but the association 

between age, race, and family history with risk of developing PCa is well established. 

The disease is rarely seen in men younger than 40 years and incidence rises rapidly with 

each decade thereafter. Men with advanced age (≥ 75 years) in many populations have 

peaked incidence.(6) The black populations in Africa and the Caribbean have the 

highest incidence.(6)(10), while the lowest is among the Japanese(6), and the inherited 

risk has been estimated to be as high as 60%.(11,12) 

Recently dietary factors including intakes of total dairy, milk, cheese, low fat and skim 

milk combined, total calcium, dietary calcium, and dairy calcium have been associated 

with an increased risk of prostate cancer. However, diverging results for types of dairy 

products and sources of calcium suggest that components of dairy other than fat and 

calcium may increase prostate cancer risk.(13)  
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c Diagnosis and staging of prostate cancer 

PCa is usually suspected on the basis of PSA and digital rectal examination. Definitive 

diagnosis depends on the histopathological verification of adenocarcinoma in prostate 

biopsy cores or operative specimens.(14) PSA is a glycoprotein produced, almost 

exclusively, by the epithelial cells in the prostate. The serine protease is secreted from 

the prostate glands and into the seminal fluid. PSA is organ- but not cancer-specific; 

therefore, it may be elevated in benign prostatic hypertrophy, prostatitis and other non-

malignant conditions.(15) The level measured in ng/mL is a continuous parameter: the 

higher the value, the more likely the existence of PCa.(14) The clinical state is mainly 

based on digital rectal examination and a suspect finding is recognised as an indication 

for PCa biopsy. Most prostate cancers are located in the peripheral zone and may be 

detected by digital rectal examination, when the volume is >0.2mL.(14) 

The need for prostate biopsy is based on PSA levels and/or suspicious finding at digital 

rectal examination. Limited PSA elevation alone should not prompt immediate biopsy, 

PSA levels should be verified after a few weeks using the same assay under 

standardised conditions. Transrectal or transperineal core biopsies are recommended to 

obtain material for histopatological examination.(14) 

Tissue from adenocarcinoma of the prostate is graded microscopically using the 

Gleason grading system. This method uses histologic patterns that consider the extent of 

glandular differentiation and the pattern of growth of the tumour. It generates scores 

adding the primary grade pattern (the one that is predominant in area, by simple visual 

inspection) and the secondary grade pattern (the second most common pattern), which 

can range from 2 to 10. Gleason 8–10 tumours are considered the most aggressive, 

Gleason 7 tumours are considered somewhat less aggressive, and Gleason 6 or lower 

tumours are considered potentially indolent.(16) 

i. Staging (TNM classification)

Staging is the process of assessing whether the cancer is confined within the prostate 

gland or has spread beyond and, if so, to what extent it has spread. The staging system 

has been recently updated in the 8th edition of the American Joint Committee on Cancer. 
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The TNM classification is based on the extent of primary tumour (T stages), whether 

cancer has spread to the adjacent lymph nodes (N stages), and any metastasis (M stages) 

(see Table 1).(17)(18) 
Table 1. TNM classification 

T – Primary tumour N – Regional lymph nodes4 

TX Primary tumour cannot be assessed NX Regional lymph nodes cannot be 
assessed 

T0 No evidence of primary tumour N0 No regional lymph node metastasis 
T1 Clinically inapparent tumour not palpable or visible by imaging N1 Regional lymph node metastasis 
T1a Tumour incidental histological finding in 5% or less of tissue resected 
T1b Tumour incidental histological finding in more than 5% of tissue resected 
T1c Tumour identified by needle biopsy (e.g., because of elevated PSA) 

T2 Tumour confined within prostate1 
T2a Tumour involves one half of one lobe or less 
T2b Tumour involves more than half of one lobe, but not both lobes M – Distant metastasis 

T2c Tumour involves both lobes M0 No distant metastasis 
T3 Tumour extends beyond the prostate2 M1 Distant metastasis 
T3a Extracapsular extension (unilateral or bilateral) M1a Non-regional lymph node(s) 
T3b Tumour invades seminal vesicle(s) M1b Bone(s) 
T4 Tumour is fixed or invades adjacent structures other than seminal vesicles 3 M1c Other site(s) 

Staging group 

Stage T N M 

Stage I T1a,T2a N0 M0 

Stage II T2b,T2c N0 M0 

Stage III T3,T4 N0 M0 

Stage IV Any T N1 M0 

Notes: 
1. Tumour found in one or both lobes by 
needle biopsy, but not palpable or visible by 
imaging, is classified as T1c. 
2. Invasion into the prostatic apex yet not
beyond the prostate is not classified as T3, 
but as T2. 
3. Microscopic bladder neck involvement at
radical prostatectomy should be classified as 
T3a. 
4. Metastasis no larger than 0.2cm can be 
designated pN1 

ii. Tumour risk groups of localized prostate cancer

The definition of D’Amico et al.(19) is a categorization of the tumours localized in the 

prostate which incorporates the pre-treatment prognostic factors, PSA levels, Gleason 

histologic score, and TNM stage, to classify patients with localized PCa into risk 

groups. The European Association of Urology proposed in 2015 a new classification 

(see table 2). (14)   

 Table 2. Defined risk groups of localized prostate cancer 

Low risk Intermediate 
risk High risk Locally 

advanced 

D’Amico (19). 
PSA ≤10 ng/ml 
and GS <7 and 

cT1-2a 

PSA 11-20 
ng/ml or GS≤7, 

or cT2b 

PSA >20 ng/ml, or 
GS>7 or 
cT2c-3a 

EAU 
PSA < 10 ng/mL 
and GS < 7 and 

cT1-2a 

PSA 10-20 
ng/ml or GS 7, 

or cT2b 

PSA > 20 ng / mL 
or GS > 7 
or cT2c 

any PSA 
any GS cT3-4 

or cN+ 
Modified: Mottet 2015 (14) and Mottet 2014.(20) 
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d Management strategies of patients with localized prostate 

cancer

The most commonly used management options for localized PCa identified by Agency 

for Healthcare Research and Quality are shown in Table 3, below.(21) 
Table 3. Management Strategies for Localized Prostate Cancer (21) 

Treatment option Treatment description 
Active surveillance Active plan to postpone intervention. Decision to proceed with radical 

treatment based on rate of rise of prostate-specific antigen level and 
results of repeat biopsies. 

Watchful waiting Active plan to postpone intervention. Palliative treatment given to 
patients exhibiting symptoms of disease progression. 

Laparoscopic radical 
prostatectomy 
and robotic-assisted 
radical prostatectomy 

Video-assisted, minimally invasive surgical method to remove the 
prostate. 

Radical retropubic or 
perineal prostatectomy 

Complete surgical removal of prostate gland with seminal vesicles, 
ampulla of vas, and sometimes pelvic lymph nodes. 
Sometimes done laparoscopically or with robotic assistance and attempt 
to preserve nerves for erectile function. 

External beam 
radiotherapy 

Multiple doses of radiation from an external source applied over several 
weeks. Dose and physical characteristics of beam may vary.  
Conformal radiotherapy uses three-dimensional planning systems to 
maximize dose to prostate cancer and attempt to spare normal tissue. 
Intensity modulated radiation therapy provides the precise adjusted dose 
of radiation to target organs, with less irradiation of healthy tissues than 
conformal radiation therapy.  
Proton radiation therapy is a form of EBRT in which protons rather than 
photons are directed in a conformal fashion to a tumour site. The use of 
the heavier single proton beam (vs. photon therapy) allows for a low 
entrance dose and maximal dose at the desired tumour location with no 
exit dose. This theoretically permits improved dose distribution 
(delivering higher dose to the tumour with lower dose to normal tissue) 
than other EBRT techniques. May be used alone or in combination with 
proton and photon-beam radiation therapy. 
Stereotactic beam radiation therapy is a newer treatment that comprises 
the delivery of highly conformal hypofractionated radiation to a well-
defined target, using advanced imaging technology. 

Brachytherapy Radioactive implants placed under anesthesia using radiologic guidance. 
Lower dose/permanent implants typically used. External beam “boost” 
radiotherapy and/or androgen deprivation sometimes recommended. 

Cryoablation Destruction of cells through rapid freezing and thawing using transrectal 
guided placement of probes and injection of freezing/thawing gases 

High-intensity focused 
ultrasonography therapy 

High-intensity focused ultrasonography therapy has been used as a 
primary therapy in patients with localized prostate cancer not suitable for 
radical prostatectomy. Tissue ablation of the prostate is achieved by 
intense heat focused on the identified cancerous area. 

Androgen deprivation 
therapy 

Oral or injection medications or surgical removal of testicles to lower or 
block circulating androgens. 

From: Chou 2011.(21) 
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i. Deferred treatment (active surveillance/watchful waiting)

Treatment of localized PCa may be deferred to avoid loss of health-related quality of 

life. There are two distinct strategies for conservative management that aim to reduce 

overtreatment: active surveillance and watchful waiting (see Table 4). 

Active surveillance (AS) 

This management strategy involves close monitoring of the disease course with the 

expectation to intervene if cancer progresses. By delaying intervention for indolent 

tumours and treating only when more clinically-significant PCa is detected, AS has the 

following advantages: (a) avoiding the side effects of definitive therapy that may not be 

necessary; (b) maintaining health-related quality of life and normal activities; (c) 

minimizing the risk of unnecessary treatment for small, indolent cancers; and (d) low 

initial costs.(22)  

However, AS has some potential disadvantages: (a) possibility of missing an 

opportunity for cure; (b) possibility of progression or metastasis of the cancer before 

treatment; (c) increased difficulty in the treatment of more aggressive cancer with 

greater side effects; (d) increased difficulty of the nerve-sparing technique during 

radical prostatectomy; (e) increased anxiety of living with untreated cancer; (f) need to 

examine and undergo frequent prostate biopsies; (g) uncertain long-term natural history 

of untreated PCa; and (h) undetermined timing and value of periodic imaging 

studies.(22) AS might mean no treatment at all for patients older than 70 years, while in 

younger patients it might mean delaying treatment by possibly as long as years.(14) 

Currently, there are some protocols but they vary in the criteria used of AS. Therefore, 

there is an urgent need for further clinical studies regarding the criteria for 

recommending, following-up and assessing schedule for AS, in order to propose it to 

the most adequate low-risk patients.(14)(22) 

Watchful waiting (WW) 

WW refers to conservative management, which involves monitoring the course of PCa 

with the expectation of delivering palliative therapy in case of symptoms and/or changes 

in PSA values. WW is possible in patients with localized disease and limited life 

expectancy, or in older patients with less aggressive cancer.(14)(22) 
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Table 4 Active surveillance versus watchful waiting(14) 

Active Surveillance Watchful waiting 

Treatment intent Curative Palliative 

Follow-up Predefined schedule Patient-specific 
Assessment/markers used Digital rectal examination, PSA, 

rebiopsy, optional Magnetic resonance 
imaging. 

Not predefined 

Life-expectancy > 10 years < 10 years 

Aim Minimize treatment-related toxicity 
without compromising survival  

Minimize treatment-related 
toxicity 

Comments Only for low-risk patients Can apply to patients with all 
stages 

From:Mottet 2015.(14) 

ii. Radical Prostatectomy (RP)

This surgical treatment is an operation that removes the entire prostate gland between 

the urethra and bladder, and resects both seminal vesicles with sufficient surrounding 

tissue to obtain a negative margin. Often, this procedure is accompanied by bilateral 

pelvic lymph node dissection. The goal of RP in any approach must be disease 

eradication, while preserving continence and possibly potency. There is no age 

threshold for RP and a patient should not be denied this procedure on the grounds of age 

alone. However, patients with a life expectancy of > 10 years are more likely to benefit 

from this procedure. There are four main types of radical prostatectomy which are 

described in the subsequent sections.(14) 

Open retropubic prostatectomy (ORRP). This procedure removes tissue through a 

cut that runs from the belly button down to the base of the penis. After removing the 

prostate, the urethra is reattached to the bladder. When the cavernous nerve bundlers, 

necessary to natural erections, are maintained, the procedure is considered a nerve-

sparing surgery. If the cancer involves them, however, one or both bundles are removed; 

this is considered a non-nerve sparing procedure.  

Open perineal prostatectomy (ORPP). This procedure removes tissue through a cut in 

the perineum. The perineum is the area between the scrotum and anus. In this technique, 

the nerve sparing is possible but more difficult.  
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Laparoscopic prostatectomy (LRP). This procedure makes five small cuts, called 

ports, in the pelvis. Tools are inserted into these cuts to see and remove tissue. This 

technique was used initially in Europe in 1997 with the intent of reducing the 

invasiveness of traditional open surgery and improving functional results. Since then, 

there has been a slow but consistent increase in its popularity in many countries 

worldwide. The open approach has not been completely supplanted because 

laparoscopic surgery represents a difficult task for surgeons,(23) mainly due to the long 

learning curve associated to the procedure and the surgical tools.(24) 

Robotic-assisted laparoscopic prostatectomy (RALP). This procedure is a 

laparoscopic prostatectomy performed with the help of a robot. During this surgery, the 

surgeon uses a computer system that allows moving robotic arms, which hold the 

surgical tools, and making more precise cuts compared to a surgeon’s hand. This 

technique began in 2000, with the first cases performed in Germany and France. It was 

introduced in an attempt to reduce the difficulty in performing procedures, particularly 

for non-laparoscopic surgeons, yielding shorter learning curves, and also improving 

functional results.(23) However, its most important disadvantage is the high cost of the 

Da Vinci® robot, which is available at few institutions.(24) 

iii. External Beam Radiotherapy (EBRT)

Three-dimensional conformal radiotherapy (3D-CRT) and intensity modulated 

external-beam radiotherapy (IMRT). These deliver dose escalation and use high-

energy rays to treat a patient’s tumour. Anatomical data is acquired by scanning the 

patient, then data is transferred to the three-dimensional (3D) treatment planning 

system, which visualises the clinical target volume and then adds a surrounding safety 

margin. Real-time verification of the irradiation field using portal imaging allows 

comparison of the treated and simulated fields and correction of deviations.  At the time 

of irradiation, a multileaf collimator adapts to the contours of the target volume seen by 

each beam.(14) 

IMRT divides the radiation beam into smaller beams. This technique combines two 

advanced concepts to deliver 3D-CRT: (a) inverse treatment planning with optimization 
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by computer and (b) computer-controlled intensity modulation of the radiation beam 

during treatment. This allows for a more complex distribution of the dose to be 

delivered within the treatment field and reduce the dose to organs at risk. The main 

advantage of IMRT is referring lower doses to the rectum than 3D-CRT.(25). 

Stereotactic body radiotherapy (SBRT). Several studies support the concept that PCa 

tumours are sensitive to changes in radiation therapy fraction size.(25) SBRT is based 

on hypofractionation (increasing dose per fraction): a single 3.5-15 Gy fraction, lasting 

up to 45 min/day, five days per week, for about two weeks. This provides tumour 

control without additional normal tissue toxicity, and decreases the overall duration of 

treatment compared with traditional external beam approaches (a single 1.8-2.0 Gy 

fraction lasting 15 min/day, five days per week, for about eight weeks).(26)(27)  

Proton therapy. Most types of cancer radiotherapy use ionizing photon beams (i.e. 

conventional radiotherapy, IMRT; stereotactic, brachytherapy). Proton therapy deposits 

almost all their radiation dose at the end of the particle’s path in tissue, increasing the 

ability to regulate the range the radiation penetrates within the tissue, being 

dosimetrically advantageous in comparison to photons which deposit radiation along 

their path. There is also a sharp fall-off for proton beams beyond their deposition depth, 

meaning that critical normal tissues beyond this depth could be effectively spared. In 

contrast, photon beams continue to deposit energy until they leave the body, including 

an exit dose.(14)(25) 

iv. Brachytherapy (BT)

This treatment, also called interstitial radiation, involves placing radioactive seeds 

(Iodine-125, Palladium-103, and echnogenic Iodine-125) inside the prostate. The seeds 

are about the size of a grain of rice and are inserted through the perineum by ultrasound-

guided needle, catheter or any other delivery device. Its goal is to achieve an ablative 

tumour dose to the prostate while sparing surrounding organs, using a computerized 

treatment planning and image-guided delivery system. Two different brachytherapy 

techniques can be used to treat prostate cancer: low-dose rate (LDR) brachytherapy, 

in which radioactive seeds are permanently implanted into prostate tissue, or high-dose 
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rate (HDR) brachytherapy, in which the radioactive source is temporarily placed into 

the prostate via implanted needles.(28) 

v. Cryotherapy (CT)

CT uses freezing techniques to induce cell death by (a) dehydration, (b) direct rupture of 

cellular membranes by ice crystals, and (c) apoptosis. Freezing of the prostate is ensured 

by the placement of cryoneedles under transrectal ultrasound guidance, placement of 

thermosensors at the level of the external sphincter and bladder neck, and insertion of a 

urethral warmer. Patients who are potential candidates for this procedure are those who 

have organ-confined PCa and those identified as having minimal tumour extension 

beyond the prostate.(14) 

vi. High-intensity focused ultrasonography therapy (HIFU)

HIFU consists of focused ultrasound waves, emitted from a transducer, that cause tissue 

damage by mechanical and thermal effects as well as by cavitation. The goal of HIFU is 

to heat malignant tissues above 65°C so that they are destroyed by coagulative necrosis. 

HIFU is performed under general or spinal anaesthesia, with the patient lying in the 

lateral position. The procedure is time-consuming, with about 10g prostate tissue treated 

per hour.(14) 

vii. Androgen deprivation therapy

Androgen deprivation therapy can be achieved by either suppressing the secretion of 

testicular androgens or inhibiting the action of circulating androgens at the level of their 

receptor using competing compounds known as anti-androgens. In addition, these two 

methods can be combined to achieve what is known as complete (or maximal or total) 

androgen blockade (CAB).(14) 

Surgical castration or orchiectomy. Still considered the ‘gold standard’ for androgen 

deprivation therapy, it leads to a considerable decline in testosterone levels and induces 

a hypogonadal status, known as the ‘castration level’. The standard castration level is  
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<50ng/dL (1.7nmol/L).(14) It is considered bilateral when both testicles are removed, 

and is the quickest way to achieve a castration level, usually within less than 12 hours. It 

is irreversible and does not allow for intermittent treatment.(14) 

Oestrogens. These reduce the production of testosterone and are not associated with 

bone loss. The most commonly used is diesthylstilboesterol at doses of 1 mg/day and 3 

mg/day.(14) 

Luteinising-hormone-releasing hormone analogues (agonists and antagonists). 

These are currently the main forms of androgen deprivation therapy. These synthetic 

analogues prevent the production of luteinizing hormone in the pituitary gland which 

subsequently leads to a drop in testosterone. The agonists are delivered generally as 

depot injections on a 1-, 2-, 3-, 6-monthly, or yearly basis. The castration level is 

usually obtained within 2-4 weeks.(14) 

Anti-androgens. These oral compounds are classified according to their chemical 

structure as: (a) steroidal, e.g. cyproterone acetate, megestrol acetate and 

medroxyprogesterone acetate, and (b) non-steroidal or pure, e.g. nilutamide, flutamide 

and bicalutamide. Both classes compete with androgens at the receptor level, blocking 

the action of male hormones.(14) 

1.2 Definitions of Outcomes in Localized Prostate Cancer 

The International Consortium for Health Outcomes Measurement (ICHOM) is a non-

profit organization with the purpose to transform health care systems worldwide by 

measuring and reporting patient outcomes in a standardized way. In 2015, it defined a 

standard set of outcomes integrating both established disease control measures and 

Patient-Reported Outcomes for men with localized PCa.(29)  
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a Survival and Disease Control Measures 

The overall survival, cause-specific survival, metastasis-free survival, and biochemical 

recurrence-free survival are considered measures of cancer eradication for the standard 

set of outcomes.(29)  

i. Overall survival

Overall Survival (OS) is defined as the percentage of people in a study or treatment 

group who are still alive for a certain period of time after they were diagnosed or started 

treatment for PCa. The overall survival rate is often stated as a five-year survival rate, 

which is the percentage of people who live at least 5 years after being diagnosed with 

prostate cancer or the start of treatment.(30) 

ii. Cause-specific Survival

Prostate- cancer-specific survival is defined as the length of time from either the date of 

diagnosis or the start of treatment of PCa, to the date of death from PCa. Patients who 

die from causes unrelated to the disease are not counted in this measure.(30) 

iii. Metastasis-free survival

Metastatic disease is defined as the presence of osseous metastases visualized on a bone 

scan (or Magnetic resonance imaging); and/or visceral (liver, lung, brain) or extrapelvic 

nodal metastases visualized on computed tomography scans. Metastasis-free survival is 

defined as the interval from PSA recurrence to initial metastasis.(31) 

iv. Biochemical recurrence-free survival (bRFS)

The PSA level that defines treatment failure differs between men who have undergone 

radical prostatectomy from those who have received radiotherapy. In patients that are 

following RP, the recurrent cancer may be defined by two consecutive PSA values of > 

0.2 ng/mL and rising.(32) After primary RT, with or without short-term hormonal 

manipulation, the RTOG-ASTRO Phoenix Consensus Conference definition of PSA 
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failure (with an accuracy of > 80%) is any PSA increase > 2 ng/mL higher than the PSA 

nadir value, regardless of the nadir’s serum concentration.(33) 

b Patient-Reported Outcomes 

According to European Medicines Agency (EMEA), Patient-Reported Outcomes 

(PROs) include any outcome evaluated directly by the patient himself or herself and it is 

based on patient’s perception of a disease and its treatment(s). PROs cover both single 

dimension and multi-dimension measures (Figure 1),(34) from symptoms to Health-

Related Quality of Life (HRQoL). PROs are instruments that have been developed to 

ensure both a valid and reliable measurement of a specific concept (that is a construct) 

in a standardised way.(35) PROs provide a unique mean of capturing the personal and 

social context of the disease and treatment experience, in a way than other measures 

such as overall survival; progression free survival, biomarker measures or adverse 

events may not capture, and complement them. But in addition to be used at the 

individual level for clinical management, it can be used to help in decision making, and 

in clinical trials to evaluate an intervention’s efficacy and effectiveness. Most PROs 

administered nowadays assess health-related quality of life.(36)  

i. Health-Related Quality of Life

HRQoL is a concept that includes the individuals’ perception of their position in life in 

the context of the culture and value systems in which they live and in relation to their 

goals, expectations and concerns. There are different theoretical models that try to 

explain the concept but there is a lack of consensus in the definition.(37,38) However, 

there is a general agreement that HRQoL (a) is subjective, given that it considers the 

person’s global evaluations of behaviours, states and capacities and 

satisfaction/dissatisfaction with them; (b) is multidimensional, given that includes 

physical, psychological, social and spiritual domains; and (c) covers both positive (i.e. 

role functioning, contentment and mobility) and negative dimensions (i.e. negative 

feelings, fatigue, pain ).(39)  
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HRQoL instruments must have adequate measurement properties to be useful in their 

ample potential applications. Table 5 shows a modified version of the eight attributes 

and main criteria for each of them proposed by the Scientific Advisory Committee of 

the Medical Outcome Trust(40): conceptual and measurement model, reliability, 

validity, responsiveness, interpretability, respondent and administrative burden, 

alternative forms, and cultural and language adaptations. 

Table 5. Attributes and criteria for evaluating PROs(40) 

1. Conceptual and measurement model: The rationale for, and description of, the concept and
populations that a measure is intended to assess and the relationship between these concepts.

2. Reliability: The degree in which an instrument is free from random error.

a) Internal consistency: The precision of a scale, based on the homogeneity (inter-correlations) of
the scale’s items at one point in time (using Cronbach’s coefficient: the degree to which items
within a single scale are associated with one another(41))

b) Reproducibility: Stability of an instrument over time (test–retest) and inter-rater agreement at
one point in time.

3. Validity: The degree to which the instrument measures what it tries to measure.

a) Content-related: Evidence that the domain of an instrument is appropriate regarding its intended
use.

b) Construct-related: Evidence that supports a proposed interpretation of scores based on
theoretical implications associated with the constructs being measured.

c) Criterion-related: Evidence that shows the extent to which scores of the instrument are related
to a criterion measure.

4. Responsiveness: An instrument’s ability to detect change over time.

5. Interpretability: The degree to which one can assign easily understood meaning to an instrument’s
quantitative scores.

6. Respondent and administrative burden: The time, effort, and other demands placed on those to
whom the instrument is administered (respondent burden) or on those who administer the instrument
(administrative burden).

7. Alternative forms: These include self-report, interviewer-administered, trained observer rating,
computer-assisted interviewer-administered, evidence on reliability, validity, responsiveness,
interpretability, and burden for each mode of administration performance-based measures.

8. Cultural and language adaptations: This refers to the assessment of conceptual and linguistic
equivalence, as well as to the evaluation of measurement properties
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ii. Psychometrics vs Econometric Instruments

The growing interest in HRQoL resulted in the development of many instruments to 

assess a person’s interpretation of their health status in comparison to how they might 

hope to be.(42)(43) It has originated from two fundamentally different approaches: 

Health status and value/preference (Figure 2). In general, health status measures provide 

information on several concepts describing a person’s functioning by a profile of 

interrelated scores or domains (e.g., physical functioning or mental wellbeing). In 

contrast, health value/preference/utility measures  assess the value or desirability of a 

state of health against an external metric and summarize HRQoL as a single index 

value(utility).(44) 

Figure 2. Health-Related Quality of Life Taxonomy. 

From: Khanna 2007.(44) 
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Most health status profiles are developed based on psychometric theory or unobservable 

constructs (HRQoL domains like physical functioning or emotions); it is assumed that 

these variables can be measured by the response on some specific questions. In practice 

the respondents are asked to indicate the presence, frequency or intensity of symptoms, 

feelings or behaviours. The responses to individual questions are aggregated to form 

scales, measuring a particular construct or HRQoL domain. Econometric instruments, 

on the other hand, are instruments based on patient’s values or preferences (utilities) for 

different health states that use mathematical decision theory to characterise how a 

rational individual should make decisions when faced with uncertain outcomes. 

Utilities are numbers that represent the strength of an individual's preference for a 

particular health state under conditions of uncertainty, and are generally between 0 and 

1, with 0 associated with death and 1 with perfect health, although some states have 

been identified to be considered worse than death. These preferences measures are used 

to evaluate the trade-off between the quality and quantity of life(45), and to describe the 

usefulness of health gains or losses which result when medical interventions prolong the 

life and/or influence the quality of life.(46) 

To estimate utilities, imaginable health states are presented to people with the purpose 

to elicit their preferences comparing these states with others.(46) There are two major 

families of utility measures classified according to the method used to their elicitation. 

These are  direct and indirect methods, the latter  also known as multi-attribute utilities 

or health state classification systems.(44) 

Direct health utilities. They are usually ascertained via face-to-face interviews with 

patients, using computer-assisted administration. The most common methods used to 

calculate utilities are standard gamble, time-trade-off, and rating scale (See Table 

6).(47) 

Standard gamble determines the risk of death that a person would be willing to take to 

improve a state of health. Time-trade-off technique asks how many days, months, or 

years of life a person would be willing to give up in exchange for a better health state. A 

score of 0.7, for example, indicates a willingness to accept up to a 30% risk of 

immediate death ([1.0–0.7] × 100) in exchange for perfect health on the standard 
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gamble, while the same score on the time-trade-off indicates a willingness to give up 

30% of one’s life expectancy in exchange for perfect health. Rating scale is perhaps the 

simplest of the 3 methods; although it is not considered a true measure of utility in a 

strict sense because it does not involve comparison against an external metric such as 

risk or time, but asks the subject to rate his or her health on a scale (i.e., from 0 to 100) 

where 0 usually represents dead and 100 is perfect health.(44) 

Finally, willingness to pay measures the value of health improvement or health risk 

decrease by determining the maximum amount of money a person would willingly 

exchange for such change. Willingness to pay is contingent on ability to pay and 

individual’s wealth.(44)  

Table 6. Direct methods to elicit preferences.(47) 

Answer Method 
Question formulation 

Certainty (Values) Uncertainty (Utilities) 

Rating scale 
Rating scale 

Visual Analogue Scale(VAS) 

Choose TTO- Time-trade-off  SG- Standard Gamble 
From: Drummond 2005.(47) 

The overall limitation of the aforementioned direct methods (elicitation from patients) is 

that they violate the utility theory assumption that a utility assessment should be 

performed in the general population who pay for health care. However, many clinicians 

and researchers support that patients who have undergone the experience of a specific 

health condition are the best evaluators. Other limitations include: the need for face-to-

face interviews, questions may be difficult for some subjects to comprehend, and 

responses may vary upon patients’ attitudes toward risk (standard gamble) or survival 

(time-trade-off).(44)  

Indirect health utilities. They are estimated from health status instruments that use 

previously population-assigned values of utilities to particular health states. The ease of 

administration (self-administered) of these indirect measures enables them to be used in 

national surveys, and they are commonly used as the source of utilities in economic 

evaluations (cost-utility analyses). Within the econometric instruments are the EuroQol-

5D (EQ-5D), the Medical Outcomes Study 6-Item Short Form (SF- 6D), and the Health 

18



Utilities Index (HUI). They have different numbers of domains and use population-

assigned values to different health states, and may not require face-to-face interviews 

(see Table 7).(44) 

Health utility measures, combined with the time course of disease, generate an outcome 

expressed as Quality-Adjusted-Life-Years (QALYs). QALYs are indicators of 

effectiveness that combine the impact of morbidity and mortality. A single Quality-

Adjusted-Life-Year (QALY) is 1 year of life in a health state with utility 1.0, or 2 years 

on a state with utility 0.5, 10 years at 0.1, etc. Combining QALYs with the cost of 

medical interventions yields cost-utility analysis.(44) 

Table 7. Main characteristics of indirect preference-based measures(48) 

Instrument Domains Potential health 
states 

Valuation 
method 

Original population preferences 
are based on 

EQ-5D 5 245 TTO Random sample of approximately 
3,000 adults in the UK 

HUI 8 972,000 SG y VAS Random sample of general 
population adults in Canada 

SF-6D 6 18,000 SG Random sample of 836 members of 
general population in the UK 

From: Whitehead 2010(48) 

iii. Generic vs Specific Instruments

HRQoL measures can be also classified as generic or specific according to the target 

population (see Table 8). Generic measures are applicable to multiple types and 

severities of disease, patients, and populations.(49) Their broad applicability is derived 

from their coverage of the complete spectrum of function, disability and distress 

relevant to HRQoL (symptoms, emotional function, or social relations). 

One of the most popular generic profiles is the Medical Outcomes Study 36-Item Short 

Form (SF-36). It includes 36 questions and 8 domains (physical functioning, social 

functioning, mental health, role limitations due to physical problems, role limitations 

due to emotional problems, vitality, bodily pain, and general health perception), which 

can be summarized into physical component summary and mental component summary 

scores. Major advantages of these profiles include dealing with a variety of areas, its 
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potential use in any population regardless of their underlying condition, and that it 

allows comparisons to reference norms.(44) 

Specific measures are those designed to assess specific populations. Disease-specific 

instruments focus on how a dysfunction in a single organ or disease affects overall 

HRQoL. Other instruments may be specific to a patient population, to a certain function, 

or to a given condition or problem.(50) The disadvantages of specific measures are that 

they are not comprehensive and cannot be used to compare across sub-populations or 

conditions. Nevertheless, as specific instruments are designed to focus on elements of a 

specific condition, they may be more responsive to the effects of health care, and relate 

more closely to clinical symptoms.(51)  

Table 8. Generic vs Specific instruments.(44) 

Clinical Uses Advantages Disadvantages 
Generic Informing and monitoring 

outcomes in clinical 
encounters 

Can be used across 
diseases and populations 

May not be as sensitive 
to change as disease-
specific measures 

Monitoring population health 
Estimating the burden of 
different conditions 

Allows comparison on the 
same metric across 
diseases, levels of health 
and age ranges 

Often does not provide 
a single summary 
HRQoL score 

As end points in clinical trials 
Specific More sensitive to smaller 

differences and smaller 
changes over time 

Only applicable to 
certain diseases or 
conditions 

Better face validity for the 
population under study 
Can be self-administered 

From: Khanna 2007.(44) 

iv. Health-related quality of life instruments in localized
prostate cancer

With the increased survival rates in patients with localized prostate cancer and the 

development of different strategies for its management, health-related quality of life has 

become an important outcome in these patients. The National Cancer Institute 

conducted a systematic review to determine the prevalence and severity of symptoms in 

PCa patients(52), and defined five domains for studies of localized PCa patients who 

experience different types of HRQoL impact from their treatment (urinary incontinence, 

urinary obstruction and irritation, bowel-related symptoms, sexual dysfunction, and 

hormonal symptoms):  
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- Urinary incontinence is measured as presence/ absence of incontinence, incontinence 

frequency, and pad use.  

- Urinary obstruction and irritation occur and change independently from 

incontinence. It is measured as ease/strength of urinary flow, nocturia, urinary 

frequency, urgency and dysuria.  

- Bowel-related symptoms included diarrhoea, bowel urgency, incontinence, 

frequency, pain with bowel movements, haematochezia, abdominal cramping, and 

tenesmus.  

- Sexual dysfunction is measured as libido, sexual activity frequency, quality of 

erection, ability to get and keep an erection, and ability to achieve orgasm and 

ejaculation.  

- Hormonal-related symptoms include hot flashes, breast tenderness or enlargement, 

depression, fatigue, and weight change.  

A systematic review addressed to study the psychometric properties of the most used 

HRQoL instruments in prostate cancer was published by Hamoen et al.,(53) including 

(a) generic measures of HRQoL that have been used for non-cancer medical patients, 

(b) instruments that have been especially developed for general cancer populations 

(cancer-specific), and (c) prostate-cancer-specific questionnaires. 

Among generics, they identified the SF-36(54)(55) as the most commonly used tool for 

men with prostate cancer.(53) Other generic instruments used in these patients includes 

Ferrans and Powers Quality of Life Index (QLI),(56) World Health Organization 

Quality of Life,(59) Padilla QLI,(58) 20-Item short form health survey,(59) and 

Satisfaction with Life Scale.(60) Regarding cancer-specific instruments, the most 

commonly used are The European Organization for the Research and Treatment of 

Cancer Quality of Life Questionnaire (EORTC QLQ-30),(61) and the Functional 

Assessment of Cancer Therapy (FACT-G).(62) Both instruments have a specific 

module for PCa.  

The FACT-Prostate is a 12-item supplementary prostate module to the FACT-G that 

focuses on concerns such as pain, erectile dysfunction, and urinary habit. It is available 

in more than 50 languages.(63) The EORTC QLQ-PR25(64) is a 25-item supplementary 
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module to the EORTC QLQ-30. It has four domains focusing on sexual activity and 

functioning, urinary symptoms, bowel symptom, and treatment-related symptoms 

during the past 1 and 4 weeks. 

Prostate-cancer-specific questionnaires identified by Hamoen et al. (53)were the same 

as those included in a systematic review published previously by Schmidt et al. and the 

EMPRO Group in 2014 focused on metric properties evaluation.(65) From the eight 

prostate-cancer-specific instruments evaluated, the three presenting best metric 

properties were the Expanded Prostate Cancer Index (EPIC) instrument, followed by the 

University of California Los Angeles Prostate Cancer Index (UCLA-PCI), and the 

Patient-Oriented Prostate Utility Scale (PORPUS). 

The UCLA-PCI(66) instruments cover sexual, urinary and bowel function, and bother 

domains assessing the degree to which symptoms are interfering with an individual’s 

life. The EPIC(67) was developed using UCLA-PCI content by aggregating items to 

assess storage and voiding symptoms, haematuria, and hormonal domains. Both 

instruments have validated versions in French, Spanish, Dutch, and Italian among other 

languages.(68) 

The Patient-Oriented Prostate Utility Scale (PORPUS) is the only prostate cancer-

specific PRO combining econometric and psychometric methods. It has five general 

dimensions and five specific ones, and two different versions of preferences obtained in 

the general population: the PORPUS-URS (with preferences estimated by VAS) and 

PORPUS-USG (with preferences estimated by SG).(69–72) The PORPUS has been used 

recently in multiple studies.(69,73–80) 

v. Utilities in localized prostate cancer

A systematic review and meta-analysis focused on utilities,(81) including articles 

published between 1966 and September 2004, identified 23 studies estimating 173 

utilities values. Approximately 50% (87 values) were from prostate cancer patients, 

either rating their own health (17.3%) or rating hypothetical scenarios (32.9%). The 

remainder (49.3%) was assessed by non-patients of cancer (e.g., primary care patients 
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without prostate cancer or patients’ wives); 54.3% of these indices corresponded to not 

metastatic cancer and 72.3% were obtained by TTO. They found considerable 

heterogeneity in individuals' preferences for health states, even in similar treatments and 

clinical risks: severe sexual problems ranged from 0.61 to 1; severe urinary problems 

ranged from 0.48 to 0.96; and bowel problems from 0.85 to 0.98. These markedly 

different preferences for treatment outcomes could be caused by methodological factors 

such as sample characteristics and elicitation methods.(81) 

Another more recent systematic review conducted by Torvinen et al.(82) includes 33 

articles published between 2002 and 2013 about utilities obtained using direct or 

indirect methods. They identified nine studies focused on early/localized disease, 15 for 

advanced/metastatic disease and 14 including patients in different stages. Utilities for 

localized and early stage disease ranged from 0.63 to 0.91, and for advanced or 

metastatic stage disease the values varied between 0.50 and 0.87. They also observed 

that longitudinal studies used indirect methods, while cross-sectional studies used direct 

methods. The vast majority of studies elicited the patient’s current health state, and only 

four studies elicited preferences for hypothetical health states.  

The direct methods most commonly used in studies of preferences from patients with 

prostate cancer are the TTO(76,83–94) and VAS.(86,89,92,95–105) The SG method is 

not used as often.(91,92,95,106) These techniques are applied via personal or telephone 

interviews, on paper or computer-assisted software that facilitate their implementation. 

The most commonly used questionnaires to measure utilities by the indirect method are 

the EQ-5D(69,83,97–99,101,103,104,107–117), the 15D (used in some studies 

developed in Finland,(101,103,117) Norway(118) and Turkey(119)), and the Quality of 

Well-Being scale (QWB) which has been used is two Canadian(69,77) and one 

USA(120) studies. The HUI has been used in combination with the QWB.(69,77) The 

SF-6D is a generic preference-based measure derived from the SF-36, which has only 

been used in two  screening studies in Finland(117) and Japan.(83)  

In PCa, the limitations of the indirect method to estimate econometric preferences are 

particularly relevant because attributes specific to PCa, such a sexual, urinary, and 

bowel dysfunctions, are not covered by generic questionnaires. However, many studies 

have used indirect methods (generic questionnaires) in conjunction with direct methods. 
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Finally, it is worth to remark the development of the Patient-Oriented Prostate Utility 

Scale (PORPUS), the first prostate cancer-specific questionnaire developed for 

obtaining utilities by direct and indirect methods.(69–72)  

1.3 Comparative Effectiveness Research in Localized 
Prostate Cancer 

In the last years, systematic reviews(17,121–124) and metanalyses(121,124) have 

synthetized the available literature addressing comparison within (comparing different 

techniques of one treatment) and between (comparison between surgery, radiation 

therapy, brachytherapy, etc) treatments options. The results considered include mortality 

outcomes (overall survival, cause-specific survival), progression outcomes (biochemical 

recurrence free survival), and health-related quality of life, among others. Although 

these systematic reviews have identified a wide number of randomized controlled trials 

and non-randomized comparative studies, the majority of them conclude that there is no 

strong evidence to support one therapy over another, due to the medium to high risk of 

bias in most of the individual studies and to the small number of studies addressing 

comparison between treatments. 

In 2014, the Agency for Healthcare Research and Quality (AHRQ) published an 

update(17) of a previous systematic review conducted in 2008.(125) One of the main 

objectives of this review was to evaluate the comparative risks and benefits of 

treatments for localized PCa. Among non-randomized trials that compared between 

treatments, the most commonly evaluated outcome was mortality. Five of seven 

studies(126–132) found that overall mortality and prostate cancer-specific mortality was 

significantly lower following RP than EBRT (follow-up ranging between 3 and 15 

years). Also, for the comparison of RP vs observation, four studies(126,132–134) 

evaluating all-cause mortality reported results favouring surgery. Finally, there are a 

few studies(127,130,135,136) reporting results in favour of RP in comparison with BT, 

and in favour of BT in comparison with the EBRT regarding all-cause mortality and 

prostate-cancer specific mortality. 
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The 2014-AHRQ systematic review identified only three non-randomized studies that 

compared between treatment options which evaluated biochemical failure or 

biochemical progression free-survival. Two compared BT with radiotherapy,(137,138) 

and one comparing RP and EBRT with WW.(126) Men who underwent BT had lower 

biochemical failure rates (6%) than those treated with 3D-CRT (26%) or IMRT (13%), 

while no differences between RP and EBRT were found. Only one study reported 

higher biochemical free-survival rates for BT in comparison with IGRT.(138) 

In relation to HRQoL, the 2014-AHRQ identified four non-randomized studies: Sanda 

et al.(139) compared HRQoL at 2 years, reporting higher urinary incontinence in the RP 

group, higher bowel problems in patients treated with RT, and more urinary irritative-

obstructive and bowel problems in those underwent BT, while there was not between-

group difference in sexual problems. Results at two years of the ‘Spanish Multicentric 

Study of Clinically Localized Prostate Cancer’(140) showed that surgery had a 

considerable negative effect on sexual functioning and urinary continence, 3D-CRT had 

a moderate negative impact on bowel functioning, and BT caused moderate urinary 

irritative-obstructive problems. Malcolm et al.(141) reported that patients treated with 

BT had better rates of returning to baseline urinary and sexual function than robotic-

assisted prostatectomy patients, while no significant differences were observed for 

bowel function and bother. Lastly, the Prostate Cancer Outcomes Study (PCOS)(142) 

did not find differences between surgery and radiotherapy groups at 15 years of follow-

up.  

The 2014-AHRQ also identified four randomized clinical trials in PCa. Two of them 

compared all-cause mortality, prostate cancer specific mortality, progression to 

metastasis and HRQoL outcomes between RP and WW: the Prostate Cancer 

Intervention Versus Observation Trial (PIVOT)(143), with a follow-up of 12 years, and 

the Scandinavian Prostate Cancer Group-4 trial (SPCG-4)(144–147), reporting data on 

these same outcomes at the end of the 12- and 15-year follow-up periods. Their main 

conclusions(143–147) were that progression to metastases was reduced at 12 years 

among patients undergoing RP, compared to those receiving WW, and urinary 

incontinence was lower among patients receiving WW than for those undergoing RP. A 

Italian trial published by Giberti et al. compared RP vs BT,(148) and did not find 

differences in biochemical recurrence-free survival and HRQoL outcomes at a 5-year 

25



follow-up between treatments. Donelly et al. compared EBRT vs CT(149) in Canada, 

showing no significant differences in PCa-specific survival and biochemical failure at 5-

year follow-up.  

The ProtecT (Prostate testing for cancer and Treatment) Study was ongoing when the 

2014-AHRQ review was published. Recently the first results showing survival at ten 

years(150) and HRQoL at six years after surgery (radical prostatectomy), radiotherapy 

(radical conformal) and active surveillance have been published.(151) They found that 

all three treatment groups had similar and very high rates of survival after treatment. 

The active monitoring group, however, had higher rates of disease progression and 

metastases at ten years of follow-up.(150) Regarding HRQoL, their findings showed 

that the negative effect of prostatectomy on urinary incontinence and sexual function 

was worse than in the other treatment groups over 6 years. At 6 months bowel function, 

urinary voiding and nocturia were worse in the radiotherapy group than in the other 

groups, but with a considerable recovery. In the active monitoring group, sexual 

function, urinary incontinence and urinary function worsened gradually over time, but 

were affected much less than in the other two groups.(151) 

Other attempts to summarize the available evidence also merit a comment. Xiong et 

al.(121) developed a network meta-analysis of 14 randomized clinical trials  evaluating 

all-cause mortality, cancer-related mortality at 5 years, and gastro intestinal 

/genitourinary toxicities between RP, EBRT, BT, observational management, CT and 

HIFU (six of which considered the comparison between treatments 

options(144,149,152–154)). They did not find evidence of superiority for any of the 

compared treatments regarding all-cause mortality and cancer-related mortality. Wolff 

et al.(122) included 36 individual randomized clinical trials comparing BT or EBRT to 

other management options. Most of these studies compared different dose management 

within the radiotherapeutic strategy, and only seven compared between treatments: two 

compared BT vs RP,(148,155) two compared EBRT vs CT,(149,156) two compared 

EBRT vs RP,(157,158) and one EBRT vs WW.(159) Review authors concluded that 

there is no strong evidence to support one therapy over another. 
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Two systematic reviews(123)(124) focusing on mortality outcomes comparison between 

radiation therapy and surgery have been published recently. Roach et al.(123) assessed 

10-year overall survival (OS) and cause-specific survival (CSS), identifying 14 studies, 

from which 12 were retrospective observational studies and only two reported results 

for BT.(135,160) Their conclusion was that the differences in survival between RP and 

RT are small, and there is not enough evidence in favour of RP. On the other hand, 

Wallis et al.,(124) based on the meta-analysis of 19 studies, concluded that RT is 

associated with an increased risk of overall and prostate cancer-specific mortality 

compared with RP. However, this publication has caused controversy(161–163) 

regarding the over-interpretation of the results, mainly arguing very low quality of the 

observational primary studies included in the meta-analysis. 

Finally, longitudinal studies using utilities as an outcome, which evaluate radical 

prostatectomy(73,74,104,113,120) or radiation therapy(74,104,116) showed 

contradictory results at 1 year of follow-up. Some of them reported higher utility 

values,(104,113,120) while other lower ones(73,74) than pre-treatment assessment. 

None of them evaluated brachytherapy, nor preferences at long-term except Korfage et 

al.,(104) who followed patients until 52 months. On the other hand, the few studies 

which elicited willingness to pay in PCa patients are focused on 

screening,(106,164,165) and only one evaluated patients after treatment.(166) This 

study showed that patients experiencing moderate to severe declines in urinary and 

sexual function reported slightly higher WTP values, but without statistically significant 

differences compared to stable patients.(166) 
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2 THESIS RATIONALE 

Not a single treatment is considered as the preferred strategy for the management of 

localized prostate cancer. Randomized controlled trials comparing outcomes between 

different management options are scarce, mainly restricted to the SPCG-4(144–147) 

published in 2005, the PIVOT(143) published in 2012, and the ProtecT(150,151) in 

2016. Factors such as (a) strong patients’ treatment preferences; (b) a marked 

polarization in the counselling by oncologists/urologists; (c) patients’ unwillingness to 

leave their treatment to chance; (d) family members or physicians preferring that the 

patient does not participate; have made treatment randomization difficult.(167) 

Nevertheless, good longitudinal observational studies with long-term follow-up will 

remain useful to characterize the effectiveness of treatments providing complementary 

information to randomized controlled trials.  

The high rates of survival observed in localized prostate cancer patients, independently 

from the treatment applied(150), have made patient-reported outcomes increasingly 

relevant for treatment comparisons. This has yielded a wide number of studies 

measuring HRQoL after treatment being published in the last ten years, but there is a 

dearth of comparisons among treatment options. Finally, there are a very few published 

studies integrating all the relevant outcomes in localized PCa (mortality, cancer control 

and HRQoL data). Concurrent measurement of them in the same cohort allows 

assessing whether treatments causing less HRQoL impact are followed by worse cancer 

control outcomes. For these reasons, the follow-up at 5 years of the “Spanish 

Multicentric Study of Clinically Localized Prostate Cancer” cohort with evaluation of 

generic and prostate-specific HRQoL, biochemical disease-free survival, and mortality 

may contribute to improve the available evidence. 

Utilities and willingness to pay indicate a preference or desire for a specific health state, 

and their estimation is necessary to develop an economic evaluation. Preferences should 

be expressed quantitatively as a utility, which is a global, composite preference-based 

measure of HRQoL to perform cost-utility analyses, while the willingness to pay is 

necessary for cost-benefit analyses. Studies using the direct methods to evaluate radical 

prostatectomy and radiation therapy showed that utilities decreased significantly after 
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both treatments, but none have assessed brachytherapy. There is only a recent study 

estimating the impact of treatment side effects on willingness to pay.(166) For this 

reason, evaluating the preferences and willingness to pay of patients by direct methods 

may be valuable for economic evaluations of localized prostate cancer treatments (cost-

utility and cost-benefit analyses, respectively). 

The limitations of the direct methods related especially to the difficult understanding of 

time trade-off or standard gamble by the patients, and the need for face-to-face 

interviews. The easy use of indirect method by incorporating community preferences to 

standard descriptive status has made the latter widely used, especially in longitudinal 

studies. The development of a prostate cancer-specific instrument such as PORPUS, 

that allows obtaining utilities (PORPUS-U), and also to describe the HRQoL profile 

(PORPUS-P), has been an advance regarding the PROs in prostate cancer. Finally, the 

adapted and validated Spanish version may contribute to generate new evidence about 

these relevant outcomes in prostate cancer patients. 
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3 OBJECTIVES 

The general aim of this Doctoral Thesis was to compare the effectiveness of the three 

most established primary treatments for localized prostate cancer, focusing on the 

patient’s perspective: open radical prostatectomy, 3D-external conformal radiotherapy, 

and brachytherapy. 

a Specific objectives 

1. The primary aim was to assess HRQoL impact of treatments’ side effects after 5

years of follow-up in patients with localized prostate cancer treated with radical

prostatectomy, external radiotherapy or brachytherapy. A secondary objective

was to estimate biochemical disease-free survival and overall mortality after 5

years of follow-up in patients with localized prostate cancer treated with radical

prostatectomy, external radiotherapy or brachytherapy, per treatment group.

2. To assess the preferences and WTP of patients with localized prostate cancer for

radical prostatectomy, external radiation therapy, and brachytherapy, and the

treatments’ related urinary, sexual, and bowel side effects.

3. To develop a Spanish version of Patient-Oriented Prostate Utility Scale

(PORPUS), to prove its conceptual equivalence with the original, and to assess

its acceptability, reliability, and validity.
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5 DISCUSSION 

Prior to our publication in 2013 describing the impact of localized prostate cancer 

treatments on patients’ HRQoL at 5 years of follow-up, there were no existing studies 

which had reported evidence on HRQoL impact at long term. Just after this article, 

relevant studies on this issue which merit comment were rapidly published. In the same 

year, 2013, the Prostate Cancer Outcomes Study (PCOS) reported the results until 15 

years of follow-up.(142) In 2016, two randomized controlled trials were published, the 

ProtecT (Prostate testing for cancer and Treatment) trial with a HRQoL follow-up of six 

years,(151) and Yaxley et al.,(168) who reported early outcomes at 3 months. Finally, 

an international study comparing results from our cohort with American and Norwegian 

patients was published in 2014(169) and 2016.(170) 

The Spanish Multicentric Study of Clinically Localized Prostate Cancer followed for 5 

years three cohorts diagnosed in 2003-2005: the radical prostatectomy group (most of 

the operations involved an open retropubic with non-nerve-sparing procedure), the 

external beam radiotherapy group (3D-CRT delivered at a mean dose of 74.03 Gy), and 

the brachytherapy group (125I with a prescription dose of 144 Gy). We used the generic 

SF-36 and the prostate cancer-specific EPIC questionnaire to measure the impact of 

treatments on HRQoL.  

The PCOS study is a population-based cohort of men whose prostate cancer had been 

diagnosed in 1994 and 1995,(142) who underwent either prostatectomy or radiotherapy 

as primary treatment (with or without androgen-deprivation therapy). They used the SF-

36, and items adapted from UCLA and EPIC instruments to measure urinary, sexual and 

bowel function. The authors concluded that men who had undergone prostatectomy 

were more likely to have urinary incontinence and erectile dysfunction than those 

receiving radiotherapy at 5 years of follow-up, but differences were not statistically 

significant at 15 years. 

The ProtecT trial assessed three arms for 6 years:(151) radical prostatectomy (most of 

the operations involved an open retropubic procedure with a nerve-sparing approach), 

external beam radiotherapy (3D-CRT delivered at a dose of 74Gy along with 
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neoadjuvant androgen therapy), and active monitoring (regular PSA levels with clinical 

review to enable change to radical treatment if disease progressed). Patients were 

diagnosed between 1999 and 2009. The PRO measures they administered from the 

beginning were the International Continence Society Male Short-Form (ICSmaleSF), 

SF-12, and Hospital Anxiety and Depression Scale (HADS). In 2001 they included the 

International consultation on Incontinence Questionnaire (ICIQ), and then the EPIC 

questionnaire in 2005. The authors concluded that prostatectomy had the greatest effect 

on urinary continence and sexual function, particularly in the early years of follow-up, 

and radiation results in a slow decline in urinary function, largely manifesting as 

irritative urinary bother rather than incontinence. Sexual and urinary function declined 

gradually in the active monitoring group. 

The randomized controlled trial published by Yaxley et al.(168) compared robotic-

assisted laparoscopic prostatectomy versus open radical retropubic prostatectomy (nerve 

preservation was undertaken upon individual surgeon discretion, based on clinical 

staging). They reported results at 6 weeks and 3 months after treatment using the SF-36 

and EPIC, among other PROs. The authors concluded that the two surgical techniques 

yield similar outcomes at short term. 

Storås et al. assessed between-country differences in the distribution of 

sociodemographic, clinical variables, and PROs before radical prostatectomy and 

external radiotherapy with results from three studies:(169) the Spanish Multicentric 

Study of Clinically Localized Prostate Cancer,(96,140) the PROSTAQA (Prostate 

Cancer Outcomes and Satisfaction with Treatment Quality Assessment) Study with 

results from 1201 USA patients recruited from 2003 to 2006,(139) and a study 

conducted in the Oslo University Hospital with 627 patients diagnosed in 2008-

2009.(171,172) The authors concluded that there are statistically significant between-

country differences in most factors investigated before treatment. They also compared 

the erectile dysfunction and sexual problems reported in the same studies(170) at 2-3 

years after radical prostatectomy. They concluded that, after adjusting for important pre-

treatment medical and demographic variables, there are not inter-country differences. 
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5.1 Prostatectomy findings: comparison between studies 
 

In line with the prostatectomy results of the ProtecT trial the first year after treatment, 

we observed that surgery had a notorious negative effect on EPIC urinary incontinence 

and EPIC urinary summary (Figure 3). No differences with the ProtecT trial (black line 

in the figures below) were observed at 1 year of follow-up for mean EPIC urinary 

scores. However, there were statistically significant differences the second year, due to 

the decline presented by the Spanish patients (red line). In contrast to our results, the 

ProtecT trial showed stability or even a slight recovery. The PCOS (blue line), which 

only measured function domains, reported clearly worse results than those estimated by 

our study in the urinary function, especially at the first and the second year of follow-

up.  

 

The three studies had a notable worsening in all the EPIC sexual scores one year after 

treatment that remained during all the follow-ups. Sexual function scores of the PCOS 

were slightly higher than those of the ProtecT trial and our cohort, but this difference is 

consistent from baseline in all evaluations, which indicates similar worsening. Only 

remarkable differences were observed in the EPIC sexual bother domain, in which our 

patients showed better scores than the patients of ProtecT. Our hypothesis is that many 

older Spanish PCa patients probably accept impaired sexual function as a common 

consequence of aging and comorbidity. In contrast, among the younger and healthier US 

patients in the RP group, impaired sexual function was more often reported as a 

bothersome loss. 

 

Both the ProtecT study and our cohort showed a similar pattern of stability in mean 

EPIC bowel scores, showing that the surgery did not have impact on this domain. 

Bowel function results obtained in the PCOS were almost identical to those of ProtecT 

trial, while our Spanish patients had higher scores. However, it does not indicate 

differences in prostatectomy impact between studies, because it is consistent from 

baseline evaluation. Storås et al.(169) also showed that our Spanish patients had higher 

scores at baseline in EPIC Bowel summary than American and Norwegian patients.  
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Figure 3a. Mean EPIC urinary scores for prostatectomy groups at baseline and annual follow-ups 
M

ea
n

 S
co

re
 

Urinary Incontinence Urinary Irritative Obstructive 

M
ea

n
 S

co
re

 

Urinary Function Urinary Bother 

M
ea

n
 S

co
re

 

Urinary Summary

40

50

60

70

80

90

100

-1 59Year 0 1   2   3  4   5
40

50

60

70

80

90

100

-1 59Year 0 1   2   3  4   5

40

50

60

70

80

90

100

-1 59Year 0 1   2   3  4   5
40

50

60

70

80

90

100

-1 59Year 0 1   2   3  4   5

40

50

60

70

80

90

100

-1 59Year 0 1   2   3  4   5

78



 

 

Figure 3b. Mean EPIC sexual and bowel scores for prostatectomy groups at baseline and annual 

follow-ups  
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In addition to EPIC domains, the ProtecT trial analysed selected relevant questions of 

the EPIC questionnaire, as previously done in our article,(173) to provide a direct 

interpretation of the treatment impact in each specific domain (Figure 4). Regarding the 

urinary effect of the prostatectomy, the percentage of patients who required the ‘urinary 

pads use’ was around 15-30% in the three studies from the year 1 to 5. The ProtecT trial 

(in black) presented statistically lower proportion of patients using pads in the majority 

of evaluations. At the year 5, 17% (95%CI 16.7; 16.8) used pads in ProtecT vs 34% 

(95%CI 33.5; 33.7) in our study (in red), and 28% (95%CI 27.5; 27.6) in PCOS (in 

blue). Regarding the sexual effect, around 80% of surgery patients reported ‘no 

erections firm enough for intercourse’ in the three studies at all the annual follow-ups. 

Regarding the bowel effect of prostatectomy, the percentage of patients who reported 

‘fecal incontinence more than once per week’ or ‘bloody stools about half the time or 

more frequently’ was extremely low in both studies in all the follow-ups. The PCOS did 

not report any comparable measure for the bowel domain.  

Finally, we will compare our results with those provided by the first randomized clinical 

trial evaluating robotic-assisted laparoscopic prostatectomy versus open surgery, 

published by Yiexler et al.(168) For EPIC urinary and sexual function, our surgery 

group showed a higher decline than open and robotic-assisted prostatectomy groups of 

the trial at 3 months of follow-up. In line with these results, the percentage of patients 

using pads in our study was higher than in the Yiexler et al. trial (61% vs 33 % and 40% 

for open and for robotic assisted prostatectomy, respectively). 
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5.2 Radiotherapy findings: comparison between studies 

The ProtecT trial did not show any impact of radiotherapy on urinary domains, since all 

urinary scores were stable during the whole follow-up (see black lines in Figure 5). Our 

results (in red) were consistent with the Protect trial for the first two-three years after 

treatment. However, declines were observed in our radiotherapy cohort in the last 

follow-ups, especially for the EPIC irritative-obstructive and bother urinary domains. 

Regarding urinary function, our patients reported higher scores from baseline to the fifth 

year than those estimated by PCOS patients (in blue). Again, this inequality between 

studies does not indicate differences in radiotherapy impact, since lines moved along in 

parallel. 

The ProtecT trial reported much higher (better) sexual scores at baseline than our 

radiotherapy cohort. Since Spanish men were older (mean of 70 years versus 62 years 

old in the ProtecT trial), it could be partly explained as a common consequence of aging 

and comorbidity. However, the three studies showed a similar notable worsening after 

treatment in the sexual function. The EPIC sexual bother presented important 

differences between studies: stability was observed on Spanish patients, while a 

decrease of around 20 points was reported by the ProtecT trial. A possible explanation 

is that many older Spanish prostate cancer patients probably accepted impaired sexual 

function and reported bothers less frequently. In contrast, the younger and healthier 

ProtecT patients reported more often bothers related to sexual dysfunction. 

Similarly to the pattern mentioned above for bowel scores among radical prostatectomy 

patients, bowel scores of Spanish radiotherapy cohort were higher (better) than ProtecT 

and PCOS patients at baseline and during all the follow-up. Scores of the PCOS were 

even lower (worse) than those of ProtecT. This consistent difference in bowel scores 

between Spanish patients and those from other countries (United Kingdom, Americans 

and Norwegian),(169) regardless the treatment, merits a comment.  Linguistic 

inequalities among English and Spanish versions of the questionnaire in the EPIC items 

of bowel could not be discarded, as well as cultural differences in the perception, 

expectative and/or communication regarding these scatological questions. 
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Figure 5a. Mean EPIC urinary scores for radiotherapy groups at baseline and annual follow-up 
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Figure 5b. Mean EPIC sexual and bowel scores for radiotherapy groups at baseline and annual 

follow-ups 
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Regarding the relevant questions selected of the EPIC questionnaire, we found very low 

similar percentages of patients reporting ‘urinary pads use’ (ranging 2%-4%) during the 

whole follow-up after radiotherapy, and high percentages of patients reporting ‘no 

erections firm enough for intercourse’ (50-60% the first year and 70-80% the fifth year) 

in the three studies. Regarding bowel items, a low percentage of patients reported ‘fecal 

incontinence more than once per week’ (1.3-4.4%) and ‘bloody stools about half the 

time or more frequently’ (3.3-7.4%). The ProtecT trial reported a statistically higher 

proportion of patients with bloody stools from the third year, which was maintained 

around 7.4% until the fifth year of follow-up. PCOS did not provide results from 

comparable items for bowel domain. 

5.3 Brachytherapy and active monitoring findings: 
comparison between studies 

Figure 3 shows results obtained in our study with brachytherapy treatment (in lilac) and 

results reported by the ProtecT trial with active monitoring (in orange). Patients treated 

with brachytherapy in our study presented at baseline higher (better) scores on urinary 

incontinence than ProtecT patients in active monitoring. After the decline observed 

between pre and post-brachytherapy (3.3 points), both lines totally coincided from the 

second to the fifth year of follow-up, indicating a small impact of brachytherapy on 

urinary incontinence (0.3SD). Regarding the ‘urinary pad use’, we observed extremely 

low percentages (< 5%) during almost all the follow-up evaluations in the 

brachytherapy and active monitoring groups. The EPIC urinary irritative-obstructive 

and bother scores showed a higher deterioration in brachytherapy patients than the 

active monitoring group of ProtecT, which was statistically significant at fourth and 

fifth year of follow-up. 

EPIC bowel scores indicated stability during the five years of follow-up for both the 

brachytherapy and active monitoring groups. Similarly to the pattern observed before in 

radical prostatectomy and radiotherapy patients, the Spanish brachytherapy cohort 

showed higher (better) scores than ProtecT active monitoring patients, supporting 

cultural differences between countries and/or languages. Both groups showed an 

extremely low percentage of patients reporting ‘fecal incontinence more than once per 
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week’ and ‘bloody stools about half the time or more frequently’ in all the evaluations. 

Again, results obtained with the selected EPIC relevant questions were consistent with 

those showed by EPIC scores. 

Patients treated with brachytherapy in our study presented at baseline lower (worse) 

scores on sexual function and sexual summary than ProtecT patients in active 

monitoring. After the declines observed during the first year in active monitoring (8.8 

and 9.1, respectively in sexual function and summary), the lines totally coincided in the 

three last years of follow-up. Baseline differences between both studies could be 

explained by difference in mean age (67.5 in our cohort vs 62 in the ProtecT trial) as 

argued regarding radiotherapy groups. For the EPIC sexual bother domain, we observed 

a gradual worsening in the active monitoring group of the ProtecT trial, while the 

Spanish brachytherapy group showed stability until the third year, and even 

improvement afterwards. Both groups presented similar percentages of patients 

reporting ‘no erections firm enough for intercourse’ in all the evaluations, except for 

baseline. Similarly to results on mean sexual scores, the ProtecT active monitoring 

group showed a lower proportion of patients with sexual dysfunction at baseline than 

the Spanish brachytherapy patients. As commented above, it could be probably 

explained by their younger age. The increment of patients with sexual dysfunction 

reported in the active monitoring group after 1 year of follow-up was consistent with the 

worsening observed in mean EPIC sexual scores. This sexual deterioration might be 

explained by patients randomized to active monitoring which switch to prostatectomy 

and radiotherapy during the follow-up, given that the ProtecT trial had an intention to 

treat analysis. The proportion of patients who underwent radical prostatectomy and 

radiotherapy were 9% and 4.4% at 1 year of follow-up, and it increased until 20.6% and 

7.7% at 5 years of follow-up, respectively. Thus, almost 30% of the patients in the 

active monitoring group had undergone a radical treatment at 5 years. 
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Figure 7a. Mean EPIC urinary scores for brachytherapy and active monitoring groups at baseline and annual 

follow-ups 
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Figure 7b. Mean EPIC sexual and bother scores for brachytherapy and active monitoring groups at 

baseline and annual follow-ups 
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5.4 Overall discussion 

The findings of the studies compared above consistently show that each prostate-cancer 

treatment has a particular short- and medium-term impact pattern: prostatectomy 

presents the highest negative effect on urinary incontinence and sexual function, while 

radiotherapy shows the highest impact on bowel domain. In our study, brachytherapy 

presented the highest worsening of urinary irritative-obstructive symptoms. Results of 

ProtecT trial indicate that active monitoring avoids or postpones adverse effects of 

radical treatments.   

It is worth remarking the absence of brachytherapy in the ProtecT randomized clinical 

trial,(151) as well as the scarcity of observational longitudinal studies comparing it with 

the other radical treatments. Furthermore, most studies evaluating brachytherapy had 

only one,(174–181) two(139,182–184) or three years of follow-up.(185) Results of the 

majority of these studies on urinary incontinence, urinary irritative-obstructive, and 

sexual domains at 1-year follow-up were similar to our findings, but Sanda et al.(139) 

reported higher worsening than us on sexual summary. A higher heterogeneity is 

remarkable in bowel domain: similarly to our results, some studies reported no 

change,(179–181,183) while others showed moderate worsening.(174,175,178,176) 

Therefore, although this treatment option could offer a reduced adverse effect profile, 

the evidence is still lacking at medium and long term.  

The English ProtecT study showed that patients allocated to the arm of active 

monitoring presented similar sexual dysfunction and sexual bother than those allocated 

to radiotherapy at the 3rd year of follow-up. These results are consistent with findings 

from a population-based Australian prospective cohort study,(185) and also with two 

articles recently published.(186,187) It is important to highlight that, since these studies 

evaluated treatment efficacy or effectiveness, the active monitoring arm included also 

patients who underwent radical prostatectomy or external radiotherapy at some point 

during follow-up: 14% at the 2nd year in the Australian study,(185)24% at 3rd year in the 

study of Barocas et al.,(186) 19% at 2nd year in the study by Chen et al.,(187) and 

around 20%, 40% and 55% at 2nd, 5th and 10th year, respectively, in ProtecT trial. This 

‘intention to treat’ analytical strategy prevents a clear picture of patients who remained 
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on active monitoring, thus further studies are needed to describe long-term impact 

experienced by those patients without radical treatment. Although there was not much 

accumulated evidence about active surveillance, these important findings recently 

published support that it may be considered an alternative for men with localized 

prostate cancer who want to avoid the side effects of the active treatments during a time. 

Finally, the differences observed between studies need to be debated because it is 

difficult to know their source.  Differences in design, questionnaire administration 

methods, sample characteristics, or modalities within a treatment option, among others, 

could produce them. As the studies were developed in different countries with several 

languages such as British English, American English, Norwegian, and Spanish, they 

could reflect subtle deviations among versions of the questionnaires, or cultural 

differences in their perception, expectative and/or communication. As commented 

above, age differences could be a possible explanation for observed inequalities 

between function impairment and perceived bother. Regarding this aspect, it is 

important to remark that the recommendation for EPIC-26 scores include only 

summaries without breaking down into bother and function, but differences observed 

between studies support to maintain the distinction between them. 
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5.5 Directions for future research 
 
This project has revealed areas in need of further investigation including: 

a)  Development of longer longitudinal follow-up studies comparing HRQoL and 

utilities impact of the treatments through generic and specific patient-reported 

outcomes measures at 10 or more years.  

 

b) Assessment of the impact of the new therapeutic modalities of well-established 

treatments such as robotic-assisted radical prostatectomy, real-time prostate 

brachytherapy, proton therapy, or stereotactic beam radiation therapy. 

 

c) Assessment of the efficacy and effectiveness of active surveillance, including 

comparisons among different follow-up protocols, and describing long-term 

impact experienced by those patients without radical treatment. 

 

d) Disagreement between bother and function scores of the EPIC questionnaire 

observed merits a deep analysis. Although the latest recommendation of EPIC 

developers considered only three summaries (sexual, bowel and hormonal) and 

two urinary domains (incontinence and irritative-obstructive symptoms), further 

research is needed to evaluate the domains in bother and function that were 

initially proposed.  

 

e)  Establishing a model to predict PORPUS-U utility scores from EPIC scores 

(mapping) in order to perform economic evaluations with cost-utility analysis. 

 

f) Joining mortality and non-mortal outcomes by estimating Quality Adjusted Life 

Years (QALYs) gained by each intervention, using direct and indirect methods 

(PORPUS). 

 

g) Development of patient decision aids with description of risks and benefits of 

the treatments based on the new evidence recently published about survival, 

disease control measures and HRQoL to use in shared treatment decision 

making process. 
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6 CONCLUSIONS 

a) The Spanish Multicentric Study of Clinically Localized Prostate Cancer showed

that HRQoL impact of brachytherapy was restricted to the urinary domain;

incontinence was large at five years, while irritative–obstructive symptoms were

moderate during the whole follow-up. Radical prostatectomy presented no

urinary irritative–obstructive side effects but led to larger and persisting urinary

incontinence than brachytherapy. Sexual impact of radical prostatectomy and

external radiotherapy could be qualified as large and small-moderate,

respectively, at the end of follow-up. External radiotherapy also caused

moderate bowel impact.

b) Our findings support that, despite minor late changes, brachytherapy is the

treatment option causing the least impact on HRQoL (except for moderate

urinary irritative–obstructive symptoms), with otherwise similar results to

radical prostatectomy in overall survival and cancer control at five years. In the

absence of multicentric randomized clinical trials, our study supports

brachytherapy as a possible alternative to radical prostatectomy for patients with

low or intermediate risk prostate cancer seeking an attempted curative treatment

while limiting the risk for urinary incontinence and sexual impact on HRQoL.

c) Our findings indicated that urinary incontinence is the side effect with highest

impact on preferences, and brachytherapy and external radiation therapy are

more highly valued than radical prostatectomy. These TTO and SG preference

assessments, as well as the estimation of WTP, reflect the patients’ preferences

according to side effects of different treatments for localized prostate cancer, and

they are useful for performing cost-utility or cost-benefit analyses, which can

guide health policy decisions.

d) Our results provide considerable support for the appropriate metric properties of

the Spanish PORPUS. At the same time, comparison with the original Canadian

version shows that it is similarly reliable and valid; suggesting that the

adaptation method followed has yielded an equivalent version.
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e) The PORPUS-P and PORPUS-U are appropriate and valuable tools for

assessing HRQoL in Spanish prostate cancer patients and estimating utilities for

cost-utility analysis.
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INTRODUCTION 
Prostate cancer is currently the most common male tumor in the United States and 
second in the European Union (1;2). Usually diagnosed at localized stages, with low 
mortality rates(3), there are many available treatments with good cancer control, from 
radical prostatectomy to active surveillance, also including various techniques of 
radiotherapy. Unfortunately, due to the location of the prostate, men receiving 
treatment could suffer side-effects which can have a long impact on their health-related 
quality of life (HRQoL).   

The growing interest in the use of patient-reported outcomes (PRO) for treatment 
decision-making led to the development of instruments designed specifically to 
measure the impact of localized prostate cancer, which appeared around 2000 (4) (5) 
(6). Meanwhile, in parallel with emergence of validated PRO instruments (7), first years 
of twenty one century has been critical in terms of treatment development for localized 
prostate cancer, both producing a great number of primary studies(8;9), and of the first 
systematic reviews trying to synthesize the generated knowledge (10-12). 

The Agency for Healthcare Research and Quality published in 2014 an update(10)of  a 
previous systematic review centered on patients with localized prostate cancer, 
including 21 studies with HRQoL data. A systematic review on major treatments 
HRQoL impact (11) in these patients conducted by Whiting et al. identified 64 studies 
(80 treatment cohorts). Baker et al.(12) performed a qualitative synthesis on the 
HRQoL effects of traditional treatments reported by 24 studies. These three systematic 
reviews (11-13) were published in the last 3 years (2014-2016), but none of them 
include a quantitative synthesis by meta-analysis. For this reason, our principal 
objective was to assess the HRQoL impact of primary treatments in patients with 
localized prostate cancer, measured with disease-specific instruments, by synthesizing 
results from longitudinal studies through a systematic review and meta-analysis.  A 
secondary aim was to examine differences between modalities within each treatment 
on the patients’ HRQoL. 

METHODS  
Protocol and Registration 
The protocol for this review was registered on PROSPERO with the number 
CRD42015019747 (http://www.crd.york.ac.uk/Prospero). We used Preferred Reporting 
Items for Systematic Reviews and Meta-analysis (PRISMA)(14) and Meta-analysis of 
Observational Studies in Epidemiology (MOOSE) guidelines(15) for the reporting of this 
systematic review and meta-analysis. 

Information Sources and Search 
Search for eligible articles was undertaken in MEDLINE database from January 2005, 
when the first prospective studies measuring HRQoL with specific instruments for 
localized prostate cancer were published, to March 2017. The detailed search strategy 
used in PubMed can be found in the supplementary material. We used both subject 
headings and text-word terms for ‘Prostate Cancer’ AND ‘Quality of Life’. The reference 
lists of previous systematic reviews were checked to identify other possible studies that 
could be included. Authors were contacted via email to obtain additional information 
when data were missing or unclear.   

Eligibility Criteria 
We looked for longitudinal studies in all languages measuring HRQoL of patients with 
localized prostate cancer.  Inclusion criteria were: participants with localized prostate 
cancer; primary treatments with curative intention (radical prostatectomy, radiation 
therapy, interstitial brachytherapy, cryotherapy, high-intensity focused ultrasound 
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(HIFU), and active surveillance); prospective observational studies and clinical trials; 
follow-up of patients from pre-treatment to 1 year post-treatment or longer; and 
measuring HRQoL with a disease-specific instrument. Studies with cross-sectional 
design, without HRQoL assessment before treatment, evaluating secondary 
treatments, and/or those including >25% of participants with high risk or advanced 
prostate cancer were excluded. 

Study Selection 
Two members of the study team (LP and SL) independently reviewed articles found in 
the literature search by examining them in three consecutive phases: titles, abstracts, 
and full-text revision. A pilot test was performed to homogenize criteria between 
reviewers. Discrepancies were resolved with the assistance of an independent third 
party (OG).  

Data Collection Process 
Data were extracted using a standardized, predefined collection form. Completion of 
the data extraction was carried out by one author (LP or MA) with independent 
verification performed by other authors (AP or LS). Neither authors nor journals were 
blinded to reviewers. Coding for inclusion and exclusion criteria was defined and 
recorded for each phase.  

Data Items 
The information extracted was: study design, primary treatments, number of patients in 
each treatment cohort, patient characteristics, adjuvant hormonotherapy, HRQoL 
instrument used, and the following HRQoL data: mean of change with standard 
deviation (SD), as well as mean, SD, and number of patients at baseline and at each 
point of follow-up. 

Summary Measures 
The primary outcome to assess the impact of each treatment on patients’ HRQoL was 
defined as the standardized difference of means between baseline and follow-up 
points. As proposed by Cohen’s effect size(17) difference of means was standardized 
dividing it by the pooled SD (considering SD pre-treatment and at the follow-up). Effect 
size magnitude was considered small for 0.2 SD, moderate for 0.5 SD, and large for 
>0.8 SD.  

Mean of change was considered the best estimator of this difference of means, and 
was extracted when available. Otherwise, we calculated the difference of means by the 
basic subtraction of the scores’ mean at baseline and follow-up evaluations. As 
longitudinal studies present differences in the number of participants among 
evaluations due to withdrawals, the estimator was not calculated when participation 
rate was <75% at year 1, <65% at years 2 and 3, or <60% at years 4 and 5 of follow-
up.   

Synthesis of Results 
We employed a random effect model (DerSimonian-Laird method) for all meta-
analyses, as we expected variation in effects due to differences in study populations, 
questionnaires, and methods. Meta-analyses were carried out always stratifying by 
curative treatment group: radical prostatectomy, radiation therapy, interstitial 
brachytherapy, cryotherapy, HIFU, and active surveillance. Chi square test by cohort 
subgroups was performed according to the treatment modalities or techniques, since it 
could be a relevant source of heterogeneity (for example open, laparoscopic and 
robotic assisted modalities for radical prostatectomy).  
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Heterogeneity among studies was evaluated using I2 statistic categorized as follows: 
<30% not important; 30%-50% moderate; 50%-75% substantial; and 75%-100% 
considerable (16). Forest plots were constructed showing the summary and 95% 
Confidence Interval (CI) estimated in the meta-analyses, together with results from 
individual studies. The forest plot was examined if I2 >75% to identify which trials were 
the possible sources of heterogeneity. The meta-analytic software program used was 
STATA12. 

A priori the results of studies which measured HRQoL using PORPUS, EORTC-PR25, 
or FACT-P were considered not possible to merge as they measured different 
domains, while results obtained with EPIC, UCLA-PCI, PC-QoL and PCSI were 
merged because they measured the same domains(7). 

RESULTS 
Study Selection 
The literature search identified 5,001 articles (Figure 1- Flow Diagram of Review 
Process). After screening titles and abstracts, 503 were reviewed in full text and 311 
were excluded. During full-text review, the most common reason for exclusion was that 
the study design, methods or instruments were not meeting inclusion criteria (39%), 
studies measuring other outcomes (20%), or that the sample included >25% of patients 
with high risk or locally advanced cancer (17%). All studies included in the systematic 
review had been approved by their Ethics Committee. 

Of the 192 articles that met the inclusion criteria, 87 were selected for meta-analysis. 
(9;18-66) (67-103) Of the remaining 105 articles (92 studies), 2/3 were not included 
because they did not provide the necessary data (mean and/or SD in 59 studies, and 
number of patients in five). The other third included mainly studies with HRQoL 
instruments or treatments evaluated without enough common estimators to construct 
any meta-analyses: nine which administered the QLQ-PR25; five which used a 
questionnaire developed ad-hoc; two with the FACT-P, one with the PORPUS; three 
evaluating active surveillance; one evaluating combined treatment of brachytherapy 
and external radiotherapy; and one assessing High Intensity Focused Ultrasound 
(HIFU) treatment. 

Study Characteristics 
The 87 articles included describe the results from 55 studies, as 14 studies published 
more than one article due to reporting different follow-ups. The characteristics of the 
studies included and of those not included in meta-analyses are detailed in 
supplementary materials 2 and 3, respectively.  

Table 1 summarizes the characteristics of the cohorts included and not included in the 
meta-analyses grouped by treatments. Of 93 cohorts of patients treated with radical 
prostatectomy, 40 were included in meta-analysis and 53 were not (in both cases open 
surgery was the main technique evaluated); of 87 cohorts with radiotherapy, half were 
included (11 SBRT, 9 IMRT, 8 external beam, 7 conformational 3D, 6 Proton Therapy, 
and 3 with various techniques); of 44 cohorts with Brachytherapy, 18 were included in 
meta-analysis, and 26 were not; while no meta-analysis was constructed with the 11 
cohorts of Active Surveillance, the 6 cohorts of HIFU, and the 2 cohorts of cryotherapy. 
Regarding sample size, number of participants in each treatment cohort included in 
meta-analysis varies from 16 in IMRT to 1,806 in open radical prostatectomy(67;78), 
and it also varies substantially among those cohorts not included in meta-analysis.  
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The maximum follow-up for most of the cohorts included in meta-analysis is 12-24 
months, four cohorts followed patients for 5 years (45;52;82) and 2 cohorts during 6 
years. The maximum follow-up was similar in cohorts not included in meta-analysis, 
except for the Prostate Cancer Outcomes Study (PCOS) (104-106) and the Cancer of 
the Prostate Strategic Urologic Research Endeavor (CaPSURE),(107;108) which 
followed patients for 15 and 10 years, respectively. Among cohorts included in meta-
analysis, the age ranges between 58 and 70 years for RP, 56–75 years for RT, and 
62–70 years for BT, the minimum PSA mean is 3.1 ng/mL(33), and the maximum is 
29.4 ng/mL(78). Ranges of age and PSA mean are similar among cohorts not included 
in meta-analysis. Finally, regarding the HRQoL instrument applied, all estimators 
included in meta-analysis are measured with EPIC (67 cohorts) and UCLA-PCI (37 
cohorts), except for 4 cohorts which used the PCSI (59;62). In contrast, the variety of 
HRQoL instruments increased in cohorts not included in meta-analysis, mainly with 
QLQ-PR25, PCSI, and FACT-P (26, 8, and 5 cohorts, respectively).   

Synthesis of Results 
Subgroup and global pooled estimators obtained by meta-analysis (with the 95% 
confidence interval), the minimum and the maximum estimator included, as well as 
heterogeneity data, are shown in figures. Meta-analyses were constructed with results 
obtained using EPIC, UCLA-PCI, and PCSI. Although PC-QoL was considered suitable 
for merging because it measured the same domains, the only study with estimators 
required for meta-analyses (109) was excluded due to 62% of loss of follow-up at 12 
months after treatment. 

It is necessary to comment about outcomes measured in meta-analyses constructed. 
The EPIC questionnaire, originally developed following UCLA-PCI conceptual model, 
included a summary score as well as function and bother scores for each urinary, 
sexual, bowel and hormonal domain, and two additional specific urinary dimensions: 
incontinence and irritative-obstructive. However, as the derived short version EPIC-26 
does not provide summary scores, meta-analyses constructed with these estimators 
contained a lower number of studies and for this reason were included as 
supplementary material 4, and the meta-analyses constructed with the other scores 
were selected to comment here.  Figures 2, 3, and 4 show results from meta-analyses 
of cohorts treated with radical prostatectomy, radiotherapy, and brachytherapy, 
respectively, for: A) urinary incontinence and irritative-obstructive; B) urinary function 
and bother; C) sexual function and bother; D) bowel function and bother. 

Meta-analyses of cohorts treated with radical prostatectomy 
Supplementary material 4 shows changes in urinary, sexual and bowel summaries. 
Urinary summary showed small-moderate worsening at 1st year of follow-up (-0.39; 
95%CI -0.50, -0.28) without differences among subgroups of surgery techniques 
(p=0.942). Pooled data from two cohorts treated with ORP also indicated small-
moderate worsening for follow-ups from the 2nd to the 5th year, with considerable 
heterogeneity the last two years (I2 87% and 91%). Sexual summary showed large 
worsening at 1st year of follow-up (-1.42; 95%CI -1.62, -1.22) with statistically 
significant differences among subgroups of surgery techniques (p=0.001). Pooled data 
mainly from two ORP cohorts indicated large worsening from the 2nd to the 5th year 
follow-ups. Bowel summary showed negligible changes throughout all evaluations. 

Meta-analysis of urinary scores (Figure 2A) presents a large worsening for 
incontinence without statistically significant differences among subgroups of surgery 
techniques at 1st year (p=0.223), but with considerable heterogeneity (I2>75%). In 
contrast, the urinary irritative-obstructive score showed a small increase 
(improvement). These results are similar throughout all evaluations, but only supported 
by data from ORP cohorts with considerable heterogeneity. Meta-analysis of urinary 
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function (Figure 2B) showed moderate-large worsening without statistically significant 
differences among subgroups at 1st year (p=0.216), while urinary bother presented 
stability. Heterogeneity was also considerable in several meta-analyses. 

Figure 2C shows large and moderate worsening for sexual function and bother, 
respectively. Both presented statistically significant differences among surgery 
technique subgroups at 1st year and considerable heterogeneity. Again, from this 
period on, only data from mainly ORP cohorts were obtained. Changes in bowel 
function and bother were negligible (Figure 2D). 

Meta-analyses of cohorts treated with external radiotherapy 
Supplementary material 4 showed stability in urinary summary at the two first years of 
follow-up, with differences among subgroups of radiotherapy modalities (p<0.001). 
From the 3rd year worsening was small-moderate but with considerable heterogeneity. 
Almost all sexual summaries showed moderate worsening with considerable 
heterogeneity (I2 for the global 82%-92%), and statistical differences among modalities. 
Bowel summary also showed statistically significant differences among modalities. 
Worsening was small-moderate, except for SBRT with negligible changes at first (-
0.20), second (-0.11) and third year (-0.15). Pooled data of PT was obtained only at 
first year, with considerable heterogeneity (I2=96%). 

Most of the meta-analyses of urinary incontinence (Figure 3A) showed small worsening 
without statistically significant differences among subgroups.  Almost all irritative-
obstructive meta-analyses showed no change, but heterogeneity was considerable (I2 
for the global 76%-94%). Worsening of urinary function and bother were negligible in 
most meta-analyses (Figure 3B).    

Figure 3C showed moderate worsening of sexual function at the first and second year, 
except for SBRT with no change. Similarly to sexual summary meta-analysis, 
considerable heterogeneity for sexual function and bother was found. Changes in 
bowel function and bother were small in the majority of meta-analyses (Figure 3D). 
Moderate worsening on bowel bother was observed only for the modalities of EBRT 
and 3DCRT. 

Meta-analyses of cohorts treated with brachytherapy 
Supplementary material 4 shows small changes in urinary, sexual and bowel 
summaries, which were synthesized from one to five cohorts, with considerable 
heterogeneity in certain evaluations. All meta-analyses of urinary scores (Figure 4A) 
presented small worsening at 1st year (ranging between -0.17 and -0.35). Most pooled 
estimators of the other follow-ups presented considerable heterogeneity. Figure 4B 
shows small worsening for sexual function and bother in the majority of evaluations. 
Also small worsening for almost all bowel bother evaluations were estimated, while 
changes in bowel function were mainly negligible. 

Meta-analyses of cohorts with other treatments 
There were not sufficient estimators on Active Surveillance, HIFU and cryotherapy to 
perform meta-analyses. It was not possible to construct meta-analyses with the 11 
cohorts of patients who underwent active surveillance due to differences on time of 
evaluations, questionnaires administered and domains reported. In general, these 
studies showed that although patients treated with active surveillance presented sexual 
worsening at the first years (110-112), they showed better urinary and sexual results 
than prostatectomy, and better bowel outcomes than radiotherapy.(9;18;31;78;113;114) 
However, these differences were attenuated through follow-up, mainly due to patients 
switching to active treatment with prostatectomy or radiotherapy.(9;18;31;114)  

118



Of the 6 cohorts identified with HIFU, only one had complete information to perform 
meta-analyses after 1 year. Four HIFU studies with FACT-P showed HRQoL worsening 
at three months after treatment (115;116), but contradictory results at 1st year of follow-
up: two studies reported no change between pre- and post-treatment (115-117) , and 
one study with a small sample size showed improvement.(118) Finally, the two studies 
evaluating cryotherapy reported patients recovering back to their baseline levels of 
urinary and bowel function, but without recovering sexual function at 3rd year follow-
up.(119;120) 

Studies meeting systematic review inclusion criteria but not included in meta-
analyses 
Of 105 publications (92 studies) not included in meta-analyses, some of them 
representing especially relevant research projects on this issue merit a comment. The 
PCOS is a population-based cohort of men diagnosed in 1994 and 1995, (142) who 
underwent either prostatectomy or radiotherapy as primary treatment. They used items 
adapted from UCLA and EPIC instruments to measure urinary, sexual and bowel 
function. The authors concluded that men who had undergone prostatectomy were 
more likely to have urinary incontinence and erectile dysfunction than those receiving 
radiotherapy at 5 years of follow-up, but differences were not statistically significant at 
15 years. Means were reported in publications, but as no standard deviation was 
provided their estimators could not be included in meta-analyses.  

The CaPSURE study is based on a prospective prostate cancer patient’s registry that, 
since its inception in 1995, has included the UCLA-PCI to measure HRQoL 
impact.(107) Its results at short and medium follow-ups are in line with the PCOS, 
showing also attenuated differences between treatments at 10 years after treatment. 
Results on radical prostatectomy at 2 years were included in our meta-analyses (36;42) 
but not radiotherapy, brachytherapy and active surveillance cohorts because the 
principal CaPSURE publication (107) reported UCLA-PCI score means only at 
baseline. On the other hand, a lot of studies with a large sample size which were not 
included in meta-analyses presented specific research questions out of treatments’ 
evaluation, such as the impact of body mass index in treatment effectiveness,(121) or 
the influence of pre-operative urinary bother on urinary symptoms after treatment.(122) 

DISCUSSION 
This systematic review identified 147 studies which met the inclusion criteria. Of them, 
the 55 studies finally included in the meta-analysis allowed to construct summary 
estimators for radical prostatectomy, external radiotherapy and brachytherapy from 1st 
to 5th year of follow-up.  According to the treatment and outcome considered, the 
number of patients range included in meta-analyses was 851-6314 in radical 
prostatectomy, 1602-3979 in radiotherapy, 469-979 in brachytherapy at 1st year. At the 
5th year the number of patients diminished substantially, with 321-577, 166-607, and 
392 in radical prostatectomy, radiotherapy and brachytherapy, respectively. Radical 
prostatectomy meta-analyses showed large deterioration for sexual function and 
incontinence but a small urinary irritative-obstructive improvement. Meta-analyses of 
external radiotherapy indicate moderate worsening of sexual function (except for SBRT 
with no change until the 2nd year), and a small worsening on urinary incontinence and 
bowel function and bother. For brachytherapy, a small deterioration in urinary 
incontinence, irritative obstructive symptoms, sexual function, and bowel bother was 
observed in meta-analyses. 

There is quite a lot of evidence on radical prostatectomy at short term, but it is scarce 
at medium-long term. Meta-analyses included 6-25 studies at 1st year of follow-up, but 
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only 2-3 studies at 4th and 5th year. Radical prostatectomy is the only treatment with 
side effects producing impacts of large magnitude in patients’ HRQoL: sexual 
dysfunction and urinary incontinence.  Although the meta-analyses of sexual function 
presented a considerable heterogeneity and statistical significant differences among 
technique subgroups, all the study estimators, except in Maliski et al. study (103), and 
all pooled estimators showed a large deterioration. Urinary incontinence meta-analyses 
also presented considerable heterogeneity, with study estimators ranging from -0.41 to 
-1.33, indicating that the HRQoL impact was between moderate and large. No robotic 
cohort was included in this meta-analysis, but two cohorts included in urinary function 
meta-analysis showed a large worsening (51;97), suggesting urinary side effects 
similar to the other surgery techniques. On the other hand, it is important to mention 
the small improvement observed on urinary irritative-obstructive symptoms, which 
could be an important factor to be considered in patients who already presented 
obstructive symptoms at diagnosis before treatment. Findings of our systematic review 
are consistent with results from the PCOS (104-106) and CAPSURE (107;108), which 
showed that patients who underwent radical prostatectomy had the largest sexual and 
urinary impact until 2 years after treatment, and a small urinary irritative-obstructive 
improvement. (114) 

We found also quite a lot of evidence at short term, but scarce at medium-long term on 
external radiotherapy. Meta-analyses included 14-24 studies at 1st year of follow-up, 
but only 1-3 studies at 4th and 5th year.  Meta-analyses without considerable 
heterogeneity showed moderate worsening on sexual function at the two first years. 
Statistical significant differences among subgroups suggest that SBRT is the only 
modality producing no deterioration of sexual function, but evidence came from three 
studies at the 1st year (29;30;45;49) and only one study at the 2nd year of follow-
up.(45) Available evidence from several studies quite homogenously from 1st to 4th year 
after treatment shows that external radiotherapy produces urinary incontinence side 
effects, with small impact on patients’ HRQoL. In general, the heterogeneity among 
external radiotherapy studies included in meta-analyses of bowel domains was slightly 
higher for function than for bother. Evidence is quite consistent to show bowel 
worsening of small magnitude for all modalities except for external beam radiotherapy 
at the 1st year after treatment, which magnitude was moderate. The same pattern was 
observed in both domains, function and bother. It is worth remarking that results of 
IMRT studies are very similar to those evaluating 3D-CRT, also producing moderate 
sexual dysfunction, and small urinary and bowel impact on patients’ HRQoL until the 
2nd year of follow-up. There is only one study of IMRT at longer-term which could not 
be included in meta-analyses since an ad-hoc HRQoL instrument was applied.(123) 

We found a minor number of studies on brachytherapy, and meta-analyses included 4-
10 studies at 1st year of follow-up, and 1-2 studies at 4th and 5th year.  In general, all 
urinary estimators (incontinence, irritative-obstructive, function and bother) both pooled 
and from individual studies indicated small HRQoL impact. However, it is important to 
remark the variability observed, with some studies that reported no deterioration 
(61;84;91), a few that showed moderate worsening (52;73;80;103), and the study of 
Rice et al. (74) reporting large impact. Results of brachytherapy cohorts were really 
consistent, showing very small worsening on sexual function and bowel bother. Bowel 
function at 1st year also showed a small worsening, but no deterioration was observed 
at the following yearly evaluations. It is important to embark on further research to 
identify the sources of the heterogeneity on urinary side effects, because it prevents 
from providing reliable information to patients about this option of treatment which did 
not present almost any HRQoL impact in sexual and bowel domains.   

Unfortunately, no meta-analyses could be constructed with studies utilizing EORTC-
QLQ PR25, FACT-P, and PORPUS, as there were no 3 estimators of the same 
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treatment and follow-up time with these instruments. We only identified one study using 
PORPUS, which evaluated radical prostatectomy, (124) and two administering FACT-P 
to assess brachytherapy (125) and radiotherapy.(126) The EORTC-QLQ PR25 has 
been applied more often, and we identified nine studies which administered it to 
evaluate several treatments: brachytherapy (111;127-130), radical prostatectomy 
(131;132), SBRT(133;134), IMRT (133;134), 3D-CRT (135), active surveillance (111), 
and robot-assisted radical prostatectomy.(111) Despite covering urinary, sexual and 
bowel domains, EORTC-QLQ PR25 is more centered on symptoms without measuring 
function and bother like EPIC and UCLA-PCI. No meta-analysis could be constructed 
with the four studies evaluating brachytherapy because one was excluded due to 69% 
lost to follow-up rate (127), Acar et al. (111) evaluated patients only at 4 years after 
treatment and Roeloffezen et al. (128;129) only at 6 years. Taking into account that 
EORTC QLQ-PR25 was the newest specific instrument for localized prostate cancer 
(136), as more studies will be published in the next years it may be feasible to make a 
quantitative synthesis of their results in the future.  

Heterogeneity was considerable (I2>75%) in six meta-analyses constructed with radical 
prostatectomy cohorts (urinary incontinence, function and bother, sexual function and 
bother, and bowel function), in five of the radiotherapy cohorts (urinary irritative-
obstructive and bother, sexual function and bother, and bowel function), but only in 
three of those constructed with brachytherapy cohorts (urinary incontinence and 
irritative obstructive, and sexual bother). This pattern suggests that heterogeneity is 
associated to differences among surgical and radiotherapy modalities of treatment. 
This is reasonable attending to radiotherapy findings, where high heterogeneity 
coincided with statistical significant differences among modalities. Nevertheless, in 
some radical prostatectomy meta-analyses with considerable heterogeneity the 
differences among surgical techniques were not statistically significant, such as urinary 
incontinence, function and bother, and bowel function at 1st year after treatment. It is 
necessary to highlight that, despite this considerable heterogeneity in radical 
prostatectomy outcomes, estimators from all individual studies were consistent 
supporting its side effect pattern of large incontinence, sexual dysfunction and bother. 

We identified several limitations in our review process. Firstly, 63 studies could not be 
included in meta-analyses due to the lack of some specific estimator needed for their 
construction. However, most of their results were consistent with our findings, and 
some of them have been commented above for each treatment option. Secondly, we 
merged results measured with different questionnaires. This was only done for those 
covering similar domains, as described previously by a systematic review of prostate 
cancer-specific HRQoL instruments.(7) Furthermore, the use of the standardized mean 
of change for meta-analyses allowed us to solve differences among HRQoL instrument 
score units.  This standardization translates results from different scales into SD units 
which present the advantage of being directly comparable and interpretable as 
magnitude of change (0.2 small, 0.5 moderate, and 0.8 large). Third, estimators 
incorporated in the meta-analysis were unadjusted. Although regression models and 
propensity scores can assist in adjusting for selection bias, since meta-analysis 
purpose was not comparing between treatments just to describe each one and 
compare between modalities, adjustment is less important. It is reasonable that 
patients were allocated to different modalities within a treatment option by reasons 
related to practical aspects such as the availability of a radiotherapy technique, and 
therefore, presented no major differences on clinical characteristics. Stage of cancer 
was a variable which we attempted to control by exclusion criteria applied to those 
studies with more than 25% of patients with high risk localized prostate cancer or 
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advanced cancer. Finally, secondary treatments or interventions such as salvage 
radiotherapy after prostatectomy or hormonotherapy were not considered.  

In conclusion, this systematic review characterizes the impact on patients’ HRQoL of 
the most accepted primary treatments with curative intention for patients with localized 
prostate cancer. Radical prostatectomy produces large sexual and incontinence 
deterioration but small improvement on urinary irritative obstructive symptoms; 
radiotherapy techniques cause moderate sexual dysfunction, and small impact on 
incontinence, bowel function and bother; and brachytherapy produces incontinence, 
irritative obstructive symptoms, sexual dysfunction and bowel bother of small HRQoL 
impact.  Our findings suggest that there are no major differences between treatment 
modalities on their impact on patients’ HRQoL, except for SBRT. Nowadays available 
evidence supports SBRT or brachytherapy as a possible alternative to radical 
prostatectomy for patients with localized prostate cancer seeking an attempted curative 
treatment while limiting the risk for urinary incontinence and sexual impact on HRQoL. 
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Figure 1. Flow chart. 
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Supplementary material. Table 1. Search Strategy 

MEDLINE 

Search term 

1. (((((("prostatic neoplasms"[MeSH Terms] OR ("prostatic"[All Fields] AND "neoplasms"[All Fields])
OR "prostatic neoplasms"[All Fields]) OR ("prostate"[MeSH Terms] OR "prostate"[All Fields] OR 
"prostatic"[All Fields])) OR ("prostate"[MeSH Terms] OR "prostate"[All Fields])) OR (("prostate"[MeSH 
Terms] OR "prostate"[All Fields] OR "prostatic"[All Fields]) AND ("carcinoma"[MeSH Terms] OR 
"carcinoma"[All Fields]))) OR "prostatic neoplasms"[MeSH Terms] OR ("prostatic"[All Fields] AND 
"neoplasms"[All Fields]) OR "prostatic neoplasms"[All Fields] OR "prostate"[All Fields]) AND 
"cancer"[All Fields] OR "prostate cancer"[All Fields] OR ("prostatic neoplasms"[MeSH Terms] OR 
("prostatic"[All Fields] AND "neoplasms"[All Fields]) OR "prostatic neoplasms"[All Fields] OR 
("prostatic"[All Fields] AND "cancers"[All Fields]) OR "prostatic cancers"[All Fields]) OR ("prostatic 
hyperplasia"[MeSH Terms] OR ("prostatic"[All Fields] AND "hyperplasia"[All Fields]) OR "prostatic 
hyperplasia"[All Fields] OR ("prostatic"[All Fields] AND "adenoma"[All Fields]) OR "prostatic 
adenoma"[All Fields]) NOT ("prostatic hyperplasia"[MeSH Terms] OR ("prostatic"[All Fields] AND 
"hyperplasia"[All Fields]) OR "prostatic hyperplasia"[All Fields] OR ("benign"[All Fields] AND 
"prostate"[All Fields] AND "hyperplasia"[All Fields]) OR "benign prostate hyperplasia"[All Fields]) NOT 
"Prostatic Hyperplasia"[MeSH Terms]) 

2. ("Quality of Life"[MeSH Terms] OR "Quality of Life"[All Fields] OR "QOL"[All Fields] OR ("quality"[All 
Fields] AND "life"[All Fields]) OR "health related quality of life"[All Fields] OR ("health related"[All Fields] 
AND "Quality of Life"[All Fields]) OR "HRQOL"[All Fields] OR ("health related"[All Fields] AND 
"QoL"[All Fields]) OR (("Self-reported"[All Fields] OR "self-reported"[All Fields]) AND ("Quality of life"[All 
Fields] OR "patient measures"[All Fields])) OR "Patient Reported Outcomes"[All Fields] OR "PRO"[All 
Fields] OR "Patient Reported Outcome Measures"[All Fields] OR "PROM"[All Fields]) AND 
("2005/01/01"[PDAT] : "2015/02/29"[PDAT]) 

3. 1 AND 2

Update between: 2015/03/01 to 2017/03/27. 
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5,8(0.5-25.8) 
7,5(0.9-77.4) 

24 
(0,2,3,12.24) 

PC
SI 

EPIC
-50 

 

N
R

 To report H
R

Q
oL data for 3 contem

porary 
cohorts 

that 
received 

treatm
ent 

w
ith 

3D
C

R
T, IM

R
T and PBT m

onotherapy 

King C
R

, et al, 
2013(60) 

PLS 
SBR

T 
864 

69(8) 
N

R
 

24 
(0,1,2,3,6,9,12,24,36,48, 

60,72) 

EPIC
-50 

14 
To 

evaluate 
early 

and 
later 

H
R

Q
oL 

outcom
es am

ong PC
a patients follow

ing 
SBR

T. 

Van Tol-G
eerdink JJ, 

et al, 2013(61) 
PLS 

O
R

P+LR
P+R

ALP 
BT 

IM
R

T 

 
170 
28 
42 

 
64(5) 
64(5) 
65(6) 

N
R

 
12 

(0,12) 
EPIC

-50 
N

R
 To com

pare treatm
ent effects on H

R
Q

oL 
scores 

and 
their 

clinically 
relevant 

changes. 

C
oen JJ, et al, 

2012(62) 
PLS 

PT 
87 

66 
(49-78) 

5.2 
(2.3-15) 

60 
(0,3,12,24,36,48,60) 

PC
SI 

N
R

 To report long-term
 H

R
Q

oL outcom
e in a 

group of prospectively follow
ed patients 

receiving 
high-dose 

conform
al 

PT 
for 

PC
adav 

H
oppe BS, et al, 

2012(63) 
PLS 

PT 
262 

56(41-60) 
N

R
 

24 
(0,3,6,12,24) 

EPIC
-50 

0 
To 

evaluate 
patient-reported 

 
H

R
Q

oL 
follow

ing PT for PC
a in m

en ≤60 years old 

M
cBride SM

, et al, 
2012(64) 

PLS 
SBR

T 
45 

70(54-83) 
4.9(1.36-9.4) 

54 
(0,3,6,9,12,18,24,30,36,42

,48,54) 

EPIC
-50 

 
0 

To 
report 

the 
ow

n 
m

ulti-institutional 
experience w

ith extrem
e hypo fractionated 

SBR
T for early stage disease 

146



St
ei

ns
vi

k 
E,

 e
t a

l, 
20

12
(6

5)
 

St
or

as
 A

, e
t a

l, 
20

15
(6

6)
 

PL
S 

R
P 

EB
R

T 
62

7 
12

6 
62

.8
(5

.4
) 

67
.2

(3
.6

) 
8-

6(
3.

6)
 

9.
5(

4.
1)

 
36

 
(0

,3
,1

2,
24

,3
6)

 
SF

-1
2 

EP
IC

-5
0 

N
R

 T
o 

ex
pl

or
e 

th
e 

se
xu

al
 fu

nc
tio

n 
an

d 
bo

th
er

 
pr

ob
le

m
s 

af
te

r c
ur

at
iv

e 
tre

at
m

en
ts

 fo
r P

C
a 

pa
tie

nt
s.

 

Va
in

sh
te

in
 J

, e
t a

l, 
20

12
(6

7)
 

R
C

T 
(II

) 
IM

R
T 

16
 

64
(7

) 
7.

74
(0

.6
2)

 
24

 
(0

,1
,3

,1
2,

24
) 

EP
IC

-5
0 

N
R

 T
o 

co
m

pa
re

 
H

R
Q

oL
 

be
tw

ee
n,

 
ur

et
hr

a 
sp

ar
in

g 
IM

R
T 

an
d 

st
an

da
rd

 
IR

M
T 

an
d 

no
n-

ur
et

hr
al

 s
pa

rin
g 

IM
R

T 

W
illi

s 
D

L,
 e

t  
al

, 
20

12
(6

8)
 

PL
S 

LR
P 

R
AL

P 
16

1 
12

1 
58

(7
) 

58
(6

) 
5.

7(
2.

9)
 

5.
0 

(2
.2

) 
12

 
(0

,3
,6

,1
2)

 
EP

IC
-5

0 
N

R
 T

o 
co

m
pa

re
 p

er
i 

op
er

at
iv

e,
 o

nc
ol

og
ic

al
, 

an
d 

fu
nc

tio
na

l 
ou

tc
om

es
 

of
 

LR
P 

an
d 

R
AL

P 
w

ith
 e

m
ph

as
is

 o
n 

H
R

Q
oL

 d
at

a 
as

 
fe

w
 s

tu
di

es
 e

xi
st

 

D
ra

gi
će

vi
ć 

S,
 e

t a
l, 

20
12

(6
9)

 
PL

S 
R

P 
W

W
 

56
 

48
 

66
.3

(7
.1

) 
73

.2
(7

.8
) 

8.
0 

7.
2 

12
 

(0
,1

,2
,3

,6
,1

2)
 

EP
IC

-5
0 

N
R

 T
o 

co
m

pa
re

 H
R

Q
oL

 o
f p

at
ie

nt
s 

w
ith

 P
C

a,
 

w
ho

 
ha

d 
R

P,
 

w
ith

 
pa

tie
nt

s 
w

ho
 

w
er

e 
ca

re
fu

lly
 m

on
ito

re
d 

(W
W

). 

W
an

g 
R

, e
t a

l, 
20

12
(7

0)
 

PL
S 

R
AL

P 
+ 

O
R

R
P 

16
70

 
60

.4
 (6

.4
) 

59
.7

 (8
.0

) 
2.

4 
(3

8.
7)

 
3.

9 
(5

5.
8)

 
12

 
(0

,1
2)

 
EP

IC
 

2.
7 

4.
8 

To
 

ev
al

ua
te

 
th

e 
di

ffe
re

nc
e 

in
 

ve
si

co
ur

et
hr

al
 

an
as

to
m

ot
ic

 
st

en
os

is
, 

O
R

R
P 

vs
 

R
AL

P,
 

an
d 

to
 

an
al

ys
e 

as
so

ci
at

ed
 fa

ct
or

s 
an

d 
ef

fe
ct

 o
n 

H
R

Q
oL

 

Pi
nk

aw
a 

M
, e

t a
l, 

20
11

(7
1)

 

Pi
nk

aw
a 

M
, e

t a
l, 

20
09

(7
2)

 

Pi
nk

aw
a 

M
, e

t a
l, 

20
09

(7
3)

 

PL
S 

3D
-C

R
T 

W
ho

le
 

O
nl

y 
pr

os
ta

te
 

BT
 

60
 

60
 

52
 

71
(5

6-
81

) 
71

(5
6-

82
) 

68
(5

1-
77

) 

N
R

 

7(
1.

5-
14

) 

16
 

(0
,2

,1
6)

 
EP

IC
-5

0 
44

 
44

 

27
 

To
 c

om
pa

re
 o

f 
H

R
Q

oL
 a

fte
r 

w
ho

le
 p

el
vi

c 
an

d 
pr

os
ta

te
 o

nl
y 

EB
R

T 
fo

r P
C

a.
 

R
ic

e 
K,

 e
t a

l, 
20

10
(7

4)
 

PL
S 

O
R

R
P 

3D
-C

R
T 

3D
-C

R
T 

+H
T 

BT
 

W
W

 

36
9 

15
3 

54
 

27
 

43
 

58
(8

) 
67

(9
) 

70
(8

) 
63

(8
) 

69
(1

0)
 

8.
0(

16
.7

) 
24

 
(0

,3
,6

,9
,1

2,
18

,2
4,

36
) 

SF
-3

6 
EP

IC
-5

0 
10

.8
 T

o 
id

en
tif

y 
ra

di
ca

l 
an

d 
de

m
og

ra
ph

ic
 

fa
ct

or
s 

th
at

 in
flu

en
ce

 tr
ea

tm
en

t c
ho

ic
e 

an
d 

its
 r

es
ul

tin
g 

im
pa

ct
 o

n 
H

R
Q

O
L 

in
 P

C
a 

pa
tie

nt
s 

D
ra

gi
će

vi
ć 

S,
 e

t a
l, 

20
10

(7
5)

 
PL

S 
O

R
R

P 
BT

 
96

 
88

 
66

(5
1-

79
) 

69
(5

2-
84

) 
9.

0(
1.

3-
60

.3
) 

6.
3(

2.
0-

22
.3

) 
12

 
(0

,1
,3

,6
,1

2)
 

SF
-8

 
EP

IC
-5

0 
3 19

 
To

 
ev

al
ua

te
 

H
R

Q
O

L 
an

d 
m

ak
e 

th
e 

tre
at

m
en

t d
ec

is
io

ns
 le

ss
 d

iff
ic

ul
t. 

H
as

hi
ne

 K
, e

t a
l, 

20
09

(7
6)

 
PL

S 
O

R
R

P 
BT

 
96

 
88

 
66

(5
1-

79
) 

69
(5

2-
84

) 
9.

0(
1.

3-
60

.3
) 

6.
3(

2.
0-

22
.3

) 
12

 
(0

,1
,3

,6
,1

2)
 

SF
-8

 
EP

IC
-5

0 
3 15

 
To

 e
va

lu
at

e 
th

e 
H

R
Q

O
L 

af
te

r R
R

P 
an

d 
BT

 
us

in
g 

EP
IC

 

147



Krahn M
D

, et al, 
2009(77) 

PLS 
R

P 
EBR

T 
68 
66 

68(6) 
66(6) 

8.81(6.9) 
14.33(14.6) 

12 
(0,2,12) 

Q
LQ

-C
30 

U
C

LA-PC
I 

PO
R

PU
S-P 

7 
60 

To 
exam

ine 
and 

com
pare 

changes 
in 

H
R

Q
oL after tw

o com
m

on treatm
ents for 

PC
, R

P and R
T. 

Sm
ith D

P, et al, 
2009(78) 

PLS 
AS 
R

P 
EBR

T 
AD

T 
EBR

T+ 
AD

T 
LD

R
 BT 

H
D

R
 BT 

200 
981 
123 
61 

166 

58 
47 

66(63-69) 
60(60-61) 
64(63-65) 
64(63-65) 
64(63-65) 

64(63-65) 
62(61-64) 

5.7(0.3-41.5) 
7.2(0.3-60.2) 
8.2(0.2-45) 

28.2(1.5-250.9) 
14.6(2.7-190) 

7.2(2.1-23.3) 
10.5(2.5-75.9) 

36 
(0,36) 

SF-12 
U

C
LA-PC

I 
N

R
 To 

quantify 
the 

risk 
and 

severity 
of 

negative effects of treatm
ent for localized 

PC
a on long term

 H
R

Q
oL 

H
ashine K, et al,  

2008(79) 
PLS 

O
R

R
P 

BT 
122 
82 

68(42-78) 
70(50-85) 

9.6(1.4-299.9) 
6.7(3.1-56.7) 

12 
(0,3,6,12) 

SF-36 
U

C
LA-PC

I 
6.5 
21 

To com
pare the H

R
Q

oL after a radical 
retro pubic prostatectom

y or a perm
anent 

prostate BT at a single institute. 
Sanda M

G
, et al, 

2008(80) 

C
hang P, et al, 

2017(53) 

Evans J, et 
al,2015(81) 

PLS 
R

P 
BT 

EBR
T 

603 
306 
292 

59 (38-79) 
65 (44-84) 
69 (45-84) 

6.7 (5.7) 
5.8 (3.6) 
9.1 (10.1) 

24 
(0,2,6,12,24) 

EPIC
-26 

0731 

To identify determ
inates of H

R
Q

oL after 
prim

ary treatm
ent of PC

a and to m
easure 

the 
effects 

of 
such 

determ
inates 

on 
satisfaction w

ith the outcom
e of treatm

ent 
in patients and their partners. 

Inoue S,et 
al,2009(82) 

PLS 
O

PR
P 

194 
70 

6.5 
60 

(0,3,6,12,24,36,48,60) 
SF-36 

U
C

LA-PC
I 

N
R

 To investigate the longitudinal alteration of 
H

R
Q

oL up to 5 years after R
P perineal 

am
ong Japanese patients w

ith localized 
PC

a. 

Shikanov A, et al, 
2008(83) 

PLS 
R

ALP 
361 

N
R

 
NR 

12 
(0,12) 

U
C

LA-PC
I 

0 
To evaluate urinary and sexual H

R
Q

oL 1 
year follow

ing R
ALP, and identified pre-

operative variables predictive of a severe 
decrease from

 baseline. 

Ash D
, et al, 

2007(84) 
PLS 

BT 
116 

N
R

 
N

R
 

24 
(0,4-6w

k,6,10,18,24) 
EPIC

-50 
58 

To evaluate long-term
 urinary bow

el and 
sexual function after BT for localized PC

a 
using adm

inistered H
R

Q
oL instrum

ents. 

Litw
in M

S, et al, 
2007(85) 

PLS 
R

P 
EBR

T 
BT 

307 
78 
90 

60(7) 
71(7) 
68(7) 

7.3(6.9) 
13.6(21.6) 
10.6(14.6) 

24 
(0,1,2,12,18,24) 

U
C

LA-PC
I 

N
R

 To com
pare H

R
Q

oL outcom
es after the 

m
ost com

m
only used treatm

ents. 

148



N
am

ik
i S

, e
t a

l, 
20

07
(8

6)
 

N
am

ik
i S

, e
t a

l, 
20

05
(8

7)
 

N
am

ik
i S

, e
t a

l, 
20

07
(8

8)
 

N
am

ik
i S

, e
ta

 a
l 

20
10

(8
9)

 

PL
S 

O
R

R
P 

R
AL

P 
3D

C
R

T 
or

 
IM

R
T 

12
1 

45
 

11
8 

67
(6

) 
65

(6
) 

75
(3

) 

8.
9(

5.
8)

 
8.

3(
4.

5)
 

29
.4

( 4
1.

2)
 

36
 

(0
,1

,3
,6

,1
2,

18
,2

4,
36

) 
SF

-3
6 

U
C

LA
-P

C
I 

N
R

 T
o 

co
m

pa
re

 th
e 

H
R

Q
oL

 a
fte

r R
P 

an
d 

R
T.

 

Ku
bl

er
 H

R
, 

et
 a

l, 
20

07
(9

0)
 

PL
S 

O
PR

P 
N

N
S 

N
S 

15
3 

11
2 

N
R

 
N

R
 

N
R

 
N

R
 

30
 

(0
,6

,1
2,

18
,2

4,
30

) 
EP

IC
-5

0 
To

 in
ve

st
ig

at
e 

th
e 

im
pa

ct
 o

f n
er

ve
 s

pa
rin

g 
te

ch
ni

qu
e 

on
 

er
ec

til
e 

fu
nc

tio
n,

 
ur

in
ar

y 
co

nt
in

en
ce

 a
nd

 H
R

Q
oL

 a
fte

r R
PP

 u
si

ng
 a

 
va

lid
at

ed
 s

el
f-a

ss
es

sm
en

t q
ue

st
io

nn
ai

re
. 

N
am

ik
i S

, e
t a

l, 
20

06
(9

1)
 

PL
S 

O
R

R
P 

BT
 

67
 

70
 

64
(7

) 
67

(6
) 

8.
8(

6.
8)

 
7.

0(
3.

4)
 

12
 

(0
,3

, 6
,1

2)
 

SF
-3

6 
U

C
LA

-P
C

I 
0 

To
 i

nv
es

tig
at

e 
H

R
Q

oL
 i

n 
Ja

pa
ne

se
 m

en
 

w
ith

 
lo

ca
liz

ed
 

PC
a 

w
ho

 
un

de
rw

en
t 

pr
os

ta
te

 B
T 

or
 R

P 

Sy
m

on
 Z

, e
t a

l, 
20

06
(9

2)
 

PL
S 

R
P 

EB
R

T 
24

 
26

 
57

.5
(7

.7
) 

61
.9

(2
.7

) 
NR

 
12

 
(0

,1
2)

 
SF

-1
2 

EP
IC

-5
0 

N
R

 T
o 

m
ea

su
re

 
pa

tie
nt

 
ex

pe
ct

at
io

ns
 

re
ga

rd
in

g 
ho

w
 th

ey
 a

nt
ic

ip
at

e 
th

ei
r H

R
Q

oL
 

to
 

be
 

sh
or

tly
 

af
te

r 
an

d 
1 

ye
ar

 
af

te
r 

tre
at

m
en

t. 

Ts
en

g 
TY

, e
t a

l, 
20

06
(9

3)
 

PL
S 

R
AL

P 
90

 
58

(7
) 

5.
9 

(3
.5

) 
18

 
(0

,1
,3

,6
,9

,1
2,

18
) 

EP
IC

-5
0 

0 
To

 
pr

os
pe

ct
iv

el
y 

as
se

ss
 

th
e 

H
R

Q
oL

 
ou

tc
om

es
 o

f 
pa

tie
nt

s 
un

de
rg

oi
ng

 r
ob

ot
-

as
si

st
ed

 
la

pa
ro

sc
op

ic
 

R
P 

us
in

g 
a 

va
lid

at
ed

 p
at

ie
nt

 s
el

f-a
ss

es
sm

en
t 

Ko
rfa

ge
 IJ

, e
t a

l, 
20

05
(9

4)
 

PL
S 

R
P 

EB
R

T 
12

7 
18

7 
62

.3
 (5

.2
) 

68
.2

 (5
.8

) 
52

 
(0

,6
,1

2,
52

) 
SF

-3
6 

EQ
-5

D
 

U
C

LA
-P

C
I 

N
R

 T
o 

as
se

ss
 t

he
 f

re
qu

en
cy

 o
f 

si
de

 e
ffe

ct
s 

of
 

pr
im

ar
y 

th
er

ap
y 

an
d 

to
 d

et
er

m
in

e 
H

R
Q

oL
 in

 
m

en
 w

ith
 lo

ca
liz

ed
 P

C
a 

up
 to

 5
 y

ea
rs

 a
fte

r 
pr

im
ar

y 
tre

at
m

en
t w

ith
 ra

di
ca

l p
ro

st
at

ec
to

m
y 

or
 e

xt
er

na
l b

ea
m

 ra
di

ot
he

ra
py

 

M
at

su
ba

ra
 A

, e
t a

l, 
20

05
(9

5)
 

PL
S 

O
PR

P 
41

 
69

 (5
7-

75
) 

7 
(2

-3
8)

 
12

 
(0

,1
,3

,6
,1

2)
 

U
C

LA
-P

C
I 

N
R

 T
o 

ob
ta

in
 a

 l
on

gi
tu

di
na

l 
as

se
ss

m
en

t 
of

 
ur

in
ar

y 
co

nt
in

en
ce

 a
nd

 u
rin

ar
y,

 b
ow

el
, a

nd
 

se
xu

al
 

do
m

ai
n-

re
la

te
d 

H
R

Q
oL

 
in

 
Ja

pa
ne

se
 p

at
ie

nt
s 

un
de

rg
oi

ng
 p

er
in

ea
l R

P 

149



H
affner M

C
, et al, 

2005(96) 
PLS 

O
R

R
P 

342 
N

R
 

N
R

 
24 

(0,3,6,12,24) 

U
C

LA-PC
I 

N
R

 
To exam

ine the im
pact of neurovascular 

bundle 
preservation 

on 
longitudinal 

H
R

Q
oL 

outcom
es 

after 
anatom

ical 
R

P 
retropubic using a validated questionnaire 

N
am

iki S, et al, 
2005(97) 

N
am

iki S,et al, 
2008(98) 

N
am

iki S,et al 
,2009(99) 

PLS 
O

R
R

P 
R

ALP 
121 
45 

67 (6) 
65 (6) 

8.9 (5.8) 
8.3 (4.5) 

12 
(0,1,3,6,12) 

SF-36 
U

C
LA-PC

I 
N

R
 To 

com
pare 

the 
general 

and 
disease-

specific H
R

Q
oL after laparoscopic R

P w
ith 

that after retropubic R
P 

N
am

iki S, et al, 
2007(100) 

N
am

iki S, et al, 
2005(101) 

N
am

iki S, et al 
2005(102) 

PLS 
R

P 
R

P+N
H

T 
203 
26 

67(5.4) 
68 (5) 

9.6(7.6) 
16.9 (13.2) 

24 
(0,3,6,12,24) 

SF-36 
U

C
LA-PC

I 
21.6 To investigate the changes in H

R
Q

oL in 
patients w

ho underw
ent R

P w
ith or w

ithout 
N

H
T 

M
aliski SSL, 

et al, 2005(103) 
PLS 

BT 
W

W
 

O
R

R
P 

EBR
T 
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33 
88 
N

R
 

N
R

 
N

R
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(0,6,12) 

SF-36 
U

C
LA-PC

I 
N

R
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investigate 
if 

post-treatm
ent 

fatigue 
varies by treatm

ent, dem
ographic or pre-

treatm
ent H

R
Q

oL 

R
P- R

adical Prostatectom
y ;LPR

- Laparoscopic Prostatectom
y; R

ALP
- R

obot Assisted Laparoscopic P
rostatectom

y; O
R

R
P- O

pen R
etropubic R

adical Prostatectom
y, O

PR
P- O

pen P
erineal R

adical Prostatectom
y, B

T- Brachytherapy, 
LD

R
-B

T- Low
-dose-rate Brachytherapy, H

D
R

-B
T- H

igh-dose-rate Brachytherapy; EB
R

T- E
xternal B

eam
 R

adiation Therapy (3D
-C

R
T-3D

- C
onform

ational R
adiation Therapy, IM

R
T- Intensity M

odulated R
adiation Therapy); SB

R
T- 

Stereotactic Body R
adiation Therapy, PT-Proton Therapy, AD

T- Androgen D
eprivation Therapy; N

H
T- N

eoadjuvant H
orm

onal Therapy,AS- Active Surveillance, W
W

- W
atchful w

aiting, C
T- C

ryotherapy, PLS- Prospective Longitudinal 
Study, R

C
T- R

andom
ized C

linical Trial, U
C

LA-PC
I- U

niversity C
alifornia, Los Angeles- PC

a Index, SF-36- Short Form
- 36, PR

O
M

IS G
lobal H

ealth Short Form
, EPIC

- E
xpanded PC

a Index, FAC
T- Functional Assessm

ent of C
ancer 

Therapy, EO
R

TC
- Q

LQ
- European O

rganisation for R
esearch and Treatm

ent of C
ancer Q

uality of Life (PR
25 – Prostate S

pecific Tool, C
30- G

eneral C
ancer Tool), PO

R
PU

S- P
atient O

rientated PC
a U

tility Score, PC
SI- PC

a S
ym

ptom
s 

Indices, N
R

 = N
ot R

eported, H
R

Q
oL- H

ealth-R
elated Q

uality of Life ,PR
O

s- Patient-R
eported O

utcom
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Aluw
ini S, et al, 

2013(11) 
PLS 

SBR
T 

50 
68(48-80) 

8.2(1.3-1.6) 
24 

(0,6,9,12,24) 
Q

LQ
-PR

25 
To report results on toxicity, PSA response and 
H

R
Q

oL 
in 

patients 
treated 

w
ith 

SBR
T 

for 
favourable risk PC

a. 

Ju AW
, et al, 

2013(12) 
PLS 

SBR
T 

41 
69(60-92) 

6.9(3.5-18.3) 
15 

(0,1,3,6,9,12,15) 
EPIC

-26 
SF12 

To exam
ine the does distributions and early 

clinical outcom
es using SBR

T for treatm
ent of 

interm
ediate-risk PC

a. 

Kaye D
, et al, 

2013(13). 
PLS 

R
P 

Excellent 
N

S 
Standard 

N
S 

75 
24 

53(6) 
56(6) 

4.8 (2.1) 
5.1 (2.0) 

12 
(0,3,6,9,12) 

EPIC
-50 

To 
assess 

the 
effect 

of 
N

S 
quality 

on self-
reported patient urinary outcom

es after R
P. 

Pugh TJ, et al, 
2013.(14) 

PLS 
PT 

PSPT 
SSPT 

226 
65 

63(47-82) 
66(50-83) 

4.5(0.1-18.6) 
4.8(0.3-19.2) 

24 
(0,6,12,18,24) 

EPIC
-50 

To report and com
pare H

R
Q

oL /toxicity in m
en 

treated w
ith som

e PT techniques. 

Pinkaw
a M

, et al, 
2012(15) 

PLS 
Various 

techniques of 
radiotherapy 

46 
21 

72 (59-83) 
71 (61-81) 

N
R

 
19 

(0,2,19) 
EPIC

-50 
To evaluate H

R
Q

oL after IM
R

T w
ith vs. w

ithout 
18F-choline PET-C

T detected w
ith sim

ultaneous 
integrated boost(SIB). 

Barkati M
, et al, 

2012.(16) 
PLS 

BT 
79 

66(47-77) 
6.8(2-10) 

60 
(1,3,6,12,24,36,48,60) 

EPIC
-26 

To 
explore 

the 
value 

of 
high 

dose 
BT 

as 
m

onotherapy in low
-inter risk PC

a. 

Beckendorf V, et 
al,  
2011(17) 

PLS 
3D

-C
R

T 
70 G

y 
80 G

y 
153 
153 

67 
67 

11.79 
11.79 

60 
(12,24,36,48,60) 

Q
LQ

-C
30 

Q
LQ

-PR
25 

To perform
 a random

ized trial com
paring 70 and 

80 G
y radiotherapy for PC

a. 

Steenland K, et al, 
2011.(18) 

Popula
tion-

based 
study 
PLS 

EBR
T 

AD
T 

BT+EBR
T 

BT 
W

W
 

R
P 

66 
10 
79 
34 
14 
57 

64(7) 
7.3 (2.2) 

12 
(0,6,12) 

SF-12 
EPIC

 
To perform

 a population based study of the 
H

R
Q

oL 
after 

PC
a 

treatm
ent 

in 
a 

rural 
and 

disadvantaged population, because these have 
been sparse. 

Parker W
R

, et al, 
2011(19) 

PLS 
O

R
R

P+ 
R

ALP 
490 

63 (8) 
6.7 (4.8) 

60 
(0,1,4,12,24,36,48,60) 

EPIC
-50 

To docum
ent the EPIC

 results for m
en follow

ed 
for 5 years after R

P 

Evers, J, et al, 
2010(20) 

PLS 
BT 

N
o N

H
T-BT 

N
H

T-BT 
81 
40 

65 (6) 
66 (6) 

7,2 (3.0) 
7.2 (3.3) 

12 
(0,6 weeks,3,12) 

Q
LQ

-C
30 

Q
LQ

-PR
25 

To prospectively investigate the influence of 3-
m

onth neoadjuvant AD
T before BT for low

-risk 
PC

a on urinary function and H
R

Q
oL. 

H
ashine K, et al, 

2011(21) 
PLS 

R
P 

BT 
107 
91 

67(51-79) 
69(52-84) 

9.8(1.3-88.7) 
6.4(2-22.3) 

36 
(0,3,6,12,24,36) 

SF-8 
EPIC

-50 
To exam

ine H
R

Q
oL for 3 years after RP or BT and 

to determ
ine differences between treatm

ents. 
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D
ess R

, et al, 
2016(33) 

PLS 
SBR

T 
713 

69 (64-73) 
N

R
 

60 
(0,3,6,12,24,36,60) 

EPIC
-26 

To assess the incidence and predictors of a 
global decline in H

R
Q

oL after SBR
T 

Jackson M
, et al, 

2016(34) 
PLS 

O
R

P 
R

ALP 
63 
116 

60.4(6.4) 
58.6(5.8) 

N
R

 
10y 

EPIC
-50 

To 
report 

PR
O

s 
from

 
a 

random
ized 

trial 
com

paring 
hypofractionated 

and 
conventional 

prostate radiotherapy. 

Johnson SB, et al, 
2016(35) 

PLS 
SBR

T 
M

oderate 
hypofraction

ation 

534 

378 

N
R

 
N

R
 

24 
(0,12,24) 

U
C

LA-PC
I 

EPIC
-26 

To 
evaluate 

changes 
in 

bow
el, 

urinary 
and 

sexual 
patient-reported 

H
R

Q
oL 

follow
ing 

treatm
ent 

w
ith 

m
oderately 

hypofractionated 
radiotherapy (<5 G

ray/fraction) or SBR
T;5–10 

G
ray/fraction) for PC

a 

Yap T, et al, 
2016(36) 

R
C

T 
H

IFU
 

118 
63 (52-70) 

6.8 (5.6-9.3) 
12 

(0,1,3,6,9,12) 
EPIC

-50 
This analysis pools the sexual dom

ain related 
patient 

reported 
outcom

es 
from

 
three 

prospective registered studies that represent a 
range of inclusion criteria. 

Shoji S, et al, 
2015(37) 

PLS 
H

IFU
 

U
rethra-

sparing 

W
hole-

gland 

45 

65 

65 (51-79) 

66 (58-80) 

6.6 (3.92-19.7) 

7.6(3.27-20) 

36 
(0,3,6,12,24,36) 

FAC
T-P 

To 
evaluate 

longitudinal 
changes 

in 
urinary 

function 
and 

quality 
of 

life, 
and 

oncological 
outcom

es 
of 

patients 
treated 

w
ith 

urethra-
sparing H

IFU
 for localized PC

a. 

G
om

ez C
L, et al, 

2015(38) 
R

C
T 

Phase 
II 

SBR
T 

75 
71(46-92) 

N
R

 
12 

(0,3,6,9,12,15,18,24) 
EPIC

-26 
To 

evaluate 
correlations 

betw
een 

short-term
 

H
R

Q
oL outcom

es and dosim
etric param

eters to 
guide future prostate SBR

T planning. 

Son C
H

, et al, 
2015(39) 

PLS 
IM

R
T 

179 
69 (63-74) 

9 (5.7-14.9) 
24 

(0,2,5,6,12,18,24) 
EPIC

-26 
To study the im

pact of IM
R

T and AD
T on sexual 

function over tim
e and to report the effectiveness 

of sexual m
edications or aids. 

M
urphy,G,et al, 

2015(40) 
PLS 

R
ALP 

737 
61.0(55.9-65.7) 

5(4.0-6.8) 
24 

(0,24) 
EPIC

-26 
To characterize changes in indices of urinary 
function 

in 
prostatectom

y 
patients 

w
ith 

presurgical voiding sym
ptom

s. 

Jereczek-Fossa B, 
et al, 
2014(41) 

Jereczek-Fossa 
BA, et al,  
2013(42) 

PLS 
H

ypo IG
R

T 
337 

71(6.5) 
6.1(0.6-43) 

24 
(0,6,12,24) 

Q
LQ

-C
30 

Q
LQ

-PR
25 

To 
report 

the 
im

age-guided 
hypofractionated 

radiotherapy (hypo-IG
R

T) outcom
e for patients 

w
ith 

localised 
PC

a 
according 

to 
the 

new
 

outcom
e m

odels Trifecta and SC
P. 
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R
obinson J, et al, 

2009(54) 
R

C
T 

EBR
T 

C
T 

122 
122 

68.6(53.2-78.6) 
69.4(52.8-81.4) 

9.0 (2.5 -23.3) 
8.1 (0.7-19.9) 

36 
(0,1.5,3,6,12,18,24,36) 

Q
LQ

-C
30 

U
C

LA-PC
I 

To 
evaluate 

H
R

Q
oL 

outcom
es 

for 
2 

prim
ary 

treatm
ents of PC

a: EBR
T and cryoablation. 

C
hen R

C
, et al, 

2009.(55) 
PLS 

R
P 

EBR
T 

BT 

127 
190 
92 

60(46-74) 
69(51-82) 
64(47-77) 

N
R

 
36 

(0,3,12,14,36) 
PC

SI 
To identify differences in the outcom

es betw
een 

patients w
ith different baseline levels of function. 

G
iberti C

, et al, 
2009(56) 

PLS 
R

P 
BT 

200 
100 
100 

65.5 (57-74) 
65.6 (56-74) 

7.8 (56-74) 
7.5 (2.9-9.3) 

60 
(0,6,12,60) 

Q
LQ

-C
30 

Q
LQ

-PR
25 

To 
com

pare 
oncological 

and 
functional 

outcom
es reported after R

P (retropubic) vs BT in 
the treatm

ent of low
-risk PC

a. 

G
ilberti C

, et al, 
2009(57) 

PLS 
R

ALP 
90 

64 (52-71) 
NR 

12 
(0,12) 

Q
LQ

-PR
25 

To m
easure oncological and functional results in 

patients treated w
ith R

ALP. 

W
iltz AL, et al, 

2009(58) 
PLS 

R
ALP 

(divided by 
BM

I) 
<25 

25-≤30 
>30 

945 

216 
464 
265 

60 (7) 
60 (7) 
60 (6) 

6.3 (5.1) 
6.4 (3.9) 
6.4 (4.3) 

24 
(0,1,3,6,12,24) 

SF36 
U

C
LA-PC

I 
To determ

ine the im
pact of BM

I on perioperative 
function and oncological outcom

es in patients 
undergoing 

robotic 
laparoscopic 

R
P 

w
hen 

stratified for BM
I. 

Schm
eller N

, et al, 
2007(59) 

PLS 
R

P 
150 

63-66 
8.8 

8.0-8.9 
24 

(0,1,3,6,12,24) 
U

C
LA-PC

I 
To com

pare three different surgical approaches 
used by 3 experienced surgeons. 

Buron C
, et al, 

2007(60) 
PLS 

R
P 

BT 
127 
308 

63 (6.0) 
65 (6.3) 

8.9 (4.0) 
7.5 (2.7) 

24 
(0, 2, 6, 12,18,24) 

Q
LQ

-C
30 

Q
LQ

-PR
25 

To 
prospectively 

com
pare 

H
R

Q
oL, 

patient-
reported treatm

ent-related sym
ptom

s, and costs 
of iodine-125 perm

anent im
plant interstitial BT 

w
ith those of R

P during first 2 years after these 
treatm

ents for localized PC
a. 

Zorn KC
, et al, 

2007(61) 
PLS 

R
ALP 

Age<50 
50-59 
≥60 

300 

21 
129 
150 

47 (42-49) 
55 (50-59) 
65(60-76) 

5.2 (0.6-17) 
6.1 (0.9-25.4) 
6.9 (1.4-32) 

12 
(0,1,3,6,12) 

SF 36 
U

C
LA-PC

I 
To evaluate post-operative return of urinary and 
sexual function in m

en undergoing R
ALP. 

Kuw
ata Y, et al, 

2007(62) 
PLS 

R
P -N

N
S 

R
P- N

S 
44 
22 

70.7 (3.8) 
66.3 (6.7) 

13.0 12.7) 
12.4(9.5) 

24 
(0,3,6,9,12,18,24) 

U
C

LA-PC
I 

SF-36 
To investigate H

R
Q

oL, including sexual function 
and sexual bother, in patients w

ho underw
ent 

R
P-N

N
S 

in 
com

parison 
w

ith 
those 

w
ho 

underw
ent a R

P-N
S. 

M
ontgom

ery JS, et 
al, 2006(63) 

PSL 
R

R
P 

376 
59 

5.6 
36 

(1,4,12,36) 
EPIC

-50 
SF-12 

To use a validate H
R

Q
oL m

easure to exam
ine 

the effects of obesity on disease specific H
R

Q
oL 

before and follow
ing R

R
P. 
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R
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R

P 
R
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.5
(4

.5
) 
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.4
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.5
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N
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Jayadevappa R
, et 

al, 2007(75) 

Jayadevappa R
, et 

al, 2009(76) 
LAC

K
 ESTIM

ATO
R

S 
D

ixit A, et al, 
2017(77) 

PLS 
SBR

T 
45 

71(46–86) 
6.9(1.7–23.2) 

18 
(0,6,12,18) 

Q
LQ

-C
30 

Q
LQ

-PR
25 

To evaluate biochem
ical response, acute toxicity 

and 
H

R
Q

oL 
outcom

es 
am

ong 
PC

a 
patients 

follow
ing SBR

T in the first Australian C
yberKnife 

facility. 

Tam
bas M

, et al. 
2016(78) 

PLS 
SBR

T 
IM

R
T 

28 
20 

68(6.5) 
65(7.4) 

N
R

 
13.5 

(0,1.5,4.5,7.5,10.5,13.5) 
Q

LQ
-PR

25 
To 

investigate 
the 

H
R

Q
oL 

after 
different 

treatm
ent m

odalities for low
-risk PC

a, including 
BT, 

R
ALP, 

and 
surveillance 

w
ith 

validated 
questionnaires. 

Acar C
, et al, 

2014 (79) 
PLS 

R
ALP 
BT 
AS 

65 
29 
50 

59(6) 
64(6) 
64(7) 

6,4(2.1) 
6.8(1.9) 
5.8(2.4) 

48 
(0,24,36,48) 

Q
LQ

-C
30 

Q
LQ

-PR
25 

To 
investigate 

the 
H

R
Q

oL 
after 

different 
treatm

ent m
odalities for low

-risk PC
a, including 

BT, 
R

ALP, 
and 

surveillance 
w

ith 
validated 

questionnaires. 

M
c C

aughan E, et 
al,  
2013(80) 

PLS 
3D

-
C

R
T+AD

T 
149 

68(53-79) 
N

R
 

12 
(0,1,6,12) 

Q
LQ

-C
30 

Q
LQ

-PR
25 

To report a study m
easuring the H

R
Q

oL and side 
effects in m

en receiving R
T and AD

T for PC
a up 

to 1y after treatm
ent 

Jakobsson, L, et al, 
2013(81) 

PLS 
R

P 
222 

62.7(6.1) 
7.7(0.4-34) 

60 
(3,1,2,3,5) 

Q
LQ

-C
30 

Q
LQ

-PR
25 

To determ
ine areas of functioning and factors 

im
pacting quality of life, during and five years 

after R
P. 

R
atcliff C

G
, et al, 

2013 (82) 
R

C
T 

R
P 

95 
60.9(6.6) 

N
R

 
12 

(0,12) 
SF-36 

PC
Q

oL 
To exam

ine the associations of treatm
ent regret 

w
ith general and PC

a specific H
R

Q
oL . 

Jongkam
p VG

, et 
al,  
2012(83) 

PLS 
BT 

132 
66(50-81) 

11.2(1.7-100) 
12 

(0,1,6,12) 
SF-36 

Q
LQ

-C
30 

Q
LQ

-PR
25 

To describe depression rate after BT up to 8 
years 

follow
-up. 

In 
addition, 

the 
correlation 

betw
een 

depression, 
coping, 

and 
general 

H
R

Q
oL is exam

ined. 

R
oeloffzen EM

, et 
al, 2010(84) 

R
oeloffezen E, et 

al, 2010(85) 

PLS 
BT 

127 
66 (50-78) 

10.1 (1.7-38) 
72 

(0,1,6,12,72) 
SF-36 

Q
LQ

-C
30 

Q
LQ

-PR
25 

To assess long term
 H

R
Q

oL 6 years after BT. 
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FAC
T-P 

Kom
iya, 

A,et 
al, 

2013(96)  
PLS 

H
D

R
-BT 

51 
68.9(6.3) 

11.0(10.6) 
24 

(0,2w
,1,3,6,9,12,24) 

FAC
T-P 

To evaluate the early quality of life outcom
es in 

PC
a 

patients 
m

anaged 
by 

high-dose-rate 
brachytherapy as m

onotherapy 

M
onga 

U
, 

et 
al, 

2005(97) 
PLS 

R
T 

40 
68(55-78) 

3.1-83.2 
12 or m

ore 
(0,1,2,12 or m

ore) 
FAC

T-P 
To evaluate Q

oL in localized PC
a undergoing 

R
T. 

AC
TIVE SU

R
VEILLAN

C
E 

C
ohen A,et al, 

2016(98) 
PLS 

AS 
223 

66.8(7.2) 
N

R
 

24 
(0,6,12,24) 

PR
O

M
IS 

EPIC
-26 

To 
determ

ine 
the 

extent 
to 

w
hich 

low
 

testosterone levels im
pact health-related quality 

of life in patients undergoing AS for PC
a. 

Pearce SM
, , et al, 

2015.(99) 
PLS 

AS 
195 

66.5(6.8) 
5.2(3.9) 

24 
(0,6,12,18,24) 

EPIC
-26 

To 
exam

ine 
the 

relationship 
betw

een 
sexual 

dysfunction, 
repeat 

biopsies 
and 

other 
dem

ographic and clinical factors in m
en on AS. 

D
aubenm

ier,et al, 
2006(100) 

R
C

T 
AS 

44 
49 

64.8 (7.1) 
66.5 (7.6) 

6.3 (1.7) 
6.3 (1.7) 

12 
(0,12) 

SF-36 
U

C
LA-PC

I 
To assess the im

pact of lifestyle on H
R

Q
oL, 

perceived 
stress, 

and 
self-reported 

sexual 
function in m

en w
ith PC

a electing AS. 
EB

R
T+B

T 
Shahid N

, et al, 
2017(101;101) 

M
orton G

C
, et al, 

2011(102) 

M
orton G

C
, et al, 

2011(103) 

M
orton G

C
, et al, 

2010(104) 

PLS 
H

D
R

-BT+ 
EBR

T 
125 

67.8(7.3) 
7.7(3.9) 

36 
(0,6,12,24,36,48,60) 

EPIC
-50 

To report H
R

Q
oL and toxicity in PC

a patients 
treated w

ith single-fraction H
D

R
-BT and EBR

T. 

H
IFU

 
Ahm

ed H, et al, 
2011(105) 

PLS 
HIFU

 
20 

60(5) 
7.3(2.8) 

12 
(0, 1, 6, 9, 12) 

FAC
T 

To test the principal that focal therapy using H
IFU

 
m

ight confer fewer side effects than other treatm
ent 

options 

R
P- R

adical Prostatectom
y ;LPR

- Laparoscopic Prostatectom
y; R

ALP
- R

obot Assisted Laparoscopic P
rostatectom

y; O
R

R
P- O

pen R
etropubic R

adical Prostatectom
y, O

PR
P- O

pen P
erineal R

adical Prostatectom
y, B

T- Brachytherapy, 
LD

R
-B

T- Low
-dose-rate Brachytherapy, H

D
R

-B
T- H

igh-dose-rate Brachytherapy; EB
R

T- E
xternal Beam

 R
adiation Therapy (3D
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Annex 2. EPIC Questionnaire 
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Número identificador:

Día Mes Año
Fecha:

EPIC

Este cuestionario ha sido diseñado para medir laCalidad de Vida en los pacientes con cáncer depróstata.
Para ayudarnos a conocer mejor sus problemas, esmuy importante que responda con sinceridad a todaslas preguntas.
Recuerde, tanto los datos médicos como lainformación que contiene este cuestionario serátotalmente confidencial

1607893
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HÁBITOS URINARIOS
Las siguientes preguntas se refieren a sus hábitos urinarios.Le rogamos que tenga en cuenta SÓLO LAS CUATRO ÚLTIMAS SEMANAS.Marque con una cruz      la casilla correspondiente a cada pregunta.

4- ¿Cuál de las frases siguientes describe mejor cómo ha controlado la orina     durante las 4 últimas semanas?

3- Durante las 4 últimas semanas, ¿con qué frecuencia ha tenido dolor o     escozor al orinar?

2- Durante las 4 últimas semanas, ¿con qué frecuencia ha orinado sangre?

1- Durante las 4 últimas semanas, ¿con qué frecuencia ha tenido perdidas de     orina (SE LE ESCAPA EL PIPI)?
1
2
3
4
5

1
2
3
4
5

1
2
3
4
5

1
2
3
4

                                            

Nunca o casi nunca
Más de una vez a la semana
Aproximadamente una vez al día
Más de una vez al día

Aproximadamente una vez a la semana

Nunca o casi nunca
Más de una vez a la semana
Aproximadamente una vez al día
Más de una vez al día

Aproximadamente una vez a la semana

Nunca o casi nunca
Más de una vez a la semana
Aproximadamente una vez al día
Más de una vez al día

Aproximadamente una vez a la semana

Ningún control, se me escapa siempre

Control total, no se me escapa nunca
Pérdidas frecuentes
Pérdidas sólo de vez en cuando

2 / 10

1607893
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6- Durante las 4 últimas semanas, ¿hasta qué punto ha sido un problema para     usted cada uno de los siguientes aspectos?     Marque con una cruz una casilla para cada línea.

5- Durante las 4 últimas semanas, habitualmente, ¿cuántas compresas o pañales     para adultos ha utilizado al día para controlar las pérdidas de orina?

a - Las pérdidas de orina    (ESCAPÁRSELE EL PIPI)
b - El dolor o escozor al     orinar
c - Sangre en la orina
d - Chorro de orina débil     o vaciado incompleto     de la vejiga
e - Despertarse para     orinar
f - Necesidad de orinar    con frecuencia durante    el día

Ningúnproblema
Un proble-ma muypequeño

Unproblemapequeño
Unproblemamoderado

Unproblemagrande

7- En general, ¿hasta qué punto sus hábitos urinarios han sido un problema para     usted durante las 4 últimas semanas?

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0
1
2
3

Ninguna1 compresa al día2 compresas al día3 o más compresas al día

1
2
3
4
5Un problema grande

Un problema pequeño
Un problema muy pequeño
Ningún problema

Un problema moderado

3 / 10

1607893



HÁBITOS INTESTINALES
Las siguientes preguntas se refieren a sus hábitos intestinales y al dolorabdominal. Le rogamos que tenga en cuenta SÓLO LAS CUATROÚLTIMAS SEMANAS.Marque con una cruz      la casilla correspondiente a cada pregunta.

11- Durante las 4 últimas semanas, ¿con qué frecuencia ha tenido sangre en las     deposiciones (CACAS)?

10- Durante las 4 últimas semanas, ¿con qué frecuencia ha hecho sus     deposiciones (CACAS) blandas, sueltas o líquidas?

9- ¿Con qué frecuencia se le han escapado las deposiciones (CACAS)?

8- Durante las 4 últimas semanas, ¿con qué frecuencia ha tenido ganas de ir de     vientre sin poder hacerlo?
1
2
3
4
5

1
2
3
4
5

1
2
3
4
5

                                            

Nunca o casi nunca
Más de una vez a la semana
Aproximadamente una vez al día
Más de una vez al día

Aproximadamente una vez a la semana

Nunca o casi nunca
Más de una vez a la semana
Aproximadamente una vez al día
Más de una vez al día

Aproximadamente una vez a la semana

Siempre
Aproximadamente la mitad de las veces
Pocas veces
Nunca

Casi siempre

1
2
3
4
5Siempre

Aproximadamente la mitad de las veces
Pocas veces
Nunca

Casi siempre

4 / 10

1607893
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13- Durante las 4 últimas semanas, habitualmente ¿cuántas veces ha ido de      vientre al día?
1
2
3

12- Durante las 4 últimas semanas, ¿con qué frecuencia ha tenido dolor al ir de      vientre?

14- Durante las 4 últimas semanas, ¿con qué frecuencia ha tenido retortijones      en el abdomen (BARRIGA), el recto, la pelvis o bajo vientre?

15- Durante las 4 últimas semanas, ¿hasta qué punto ha sido un problema para      usted cada uno de los siguientes aspectos?      Marque con una cruz una casilla para cada línea.

e - Deposiciones (CACAS)     con sangre

Ningúnproblema
Un proble-ma muypequeño

Unproblemapequeño
Unproblemamoderado

Unproblemagrande

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

f - Dolor en abdomen    (BARRIGA), recto,    pelvis o bajo vientre

d - Pérdida de control     (no poder retener las     deposiciones-CACAS)

c - Deposiciones (CACAS)     líquidas

a - Ganas urgentes de ir     de vientre
b - Ir de vientre con     mayor frecuencia

1
2
3
4
5Siempre

Aproximadamente la mitad de las veces
Pocas veces
Nunca

Casi siempre

Cinco o másTres o cuatroDos o menos

1
2
3
4
5Nunca o casi nunca

Más de una vez a la semana
Aproximadamente una vez al día
Más de una vez al día

Aproximadamente una vez a la semana

5 / 10

1607893



FUNCIÓN HORMONAL
Las siguientes preguntas se refieren a su estado hormonal.Le rogamos que tenga en cuenta SÓLO LAS CUATROÚLTIMAS SEMANAS.Marque con una cruz      la casilla correspondiente a cadapregunta.

16- En general, ¿hasta qué punto sus hábitos intestinales han sido un problema      para usted durante las 4 últimas semanas?

17- Durante las 4 últimas semanas, ¿con qué frecuencia ha tenido sofocos?

18- Durante las 4 últimas semanas, ¿con qué frecuencia ha tenido los pechos o      pezones sensibles o doloridos?

19- Durante las 4 últimas semanas, ¿con qué frecuencia se ha sentido deprimido?

1
2
3
4
5

1
2
3
4
5

Ningún problemaUn problema muy pequeñoUn problema pequeñoUn problema moderadoUn problema grande

1
2
3
4
5

1
2
3
4
5

                                            

Nunca o casi nunca
Más de una vez a la semana
Aproximadamente una vez al día
Más de una vez al día

Aproximadamente una vez a la semana

Nunca o casi nunca
Más de una vez a la semana
Aproximadamente una vez al día
Más de una vez al día

Aproximadamente una vez a la semana

Nunca o casi nunca
Más de una vez a la semana
Aproximadamente una vez al día
Más de una vez al día

Aproximadamente una vez a la semana

6 / 10

1607893
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21- Durante las 4 últimas semanas, ¿qué cambios de peso ha tenido?

20- Durante las 4 últimas semanas, ¿con qué frecuencia se ha sentido que le      faltaba energía?

22- Durante las 4 últimas semanas, ¿hasta qué punto ha sido un problema para      usted cada uno de los siguientes aspectos?     Marque con una cruz una casilla para cada línea.
Ningúnproblema

Un proble-ma muypequeño
Unproblemapequeño

Unproblemamoderado
Unproblemagrande

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4

a - Sofocos
b - Sensibilidad o dolor/     aumento de los pechos
c - Pérdida de vello     corporal d - Sentirse deprimido
e - Falta de energía
f - Cambio de peso

1
2
3
4
5

1
2
3
4
5

Nunca o casi nunca
Más de una vez a la semana
Aproximadamente una vez al día
Más de una vez al día

Aproximadamente una vez a la semana

Perdida de cinco kilos o más
Ningún cambio de peso
Aumento menos de cincokilos
Aumento cinco kilos o más

Perdida de menos de cinco kilos

7 / 10

1607893



ACTIVIDAD SEXUAL
Las siguientes preguntas se refieren a su actividad sexual y a susatisfacción sexual actual. Muchas de estas preguntas son muy íntimas,pero nos ayudarán a comprender aspectos importantes a los que usted seenfrenta a diario.
Recuerde que LA INFORMACIÓN DE ESTA ENTREVISTA ESCOMPLETAMENTE CONFIDENCIAL.  Le rogamos que tenga en cuentaSÓLO LAS CUATRO ÚLTIMAS SEMANAS y que conteste consinceridad.Marque con una cruz      la casilla correspondiente a cada pregunta.

23- Durante las 4 últimas semanas, ¿cómo calificaría usted cada uno de los      siguientes aspectos?  Marque con una cruz una casilla para cada línea.
Muy maloo ninguno Malo Regular Bueno Muybueno

1 2 3 4 5

1 2 3 4 5

1 2 3 4 5a - Su deseo sexual
Muy malao ninguna Mala Regular Buena Muybuenab - Su capacidad para     tener una erección

c - Su capacidad para     alcanzar el orgasmo     (clímax)

24- Durante las 4 últimas semanas ¿cómo describiría usted la CALIDAD habitual      de sus erecciones?

                                           

1

2

3

4

Ninguna calidad
Sin rigidez o dureza suficiente para tener cualquier tipode actividad sexual
Con suficiente rigidez o dureza para  masturbarse y paraalgunos juegos preliminares solamente
Con rigidez o dureza suficiente para el acto sexual (coito)

8 / 10

1607893
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25- Durante las 4 últimas semanas ¿cómo describiría usted la FRECUENCIAde sus erecciones?

26- Durante las 4 últimas semanas, ¿con qué frecuencia se ha despertado por la      mañana o a media noche con una erección?

29- En general, ¿cómo calificaría su actividad sexual durante las 4 últimas semanas?

27- Durante las 4 últimas semanas, ¿con qué frecuencia ha tenido algún tipo de      actividad sexual?

28- Durante las 4 últimas semanas, ¿con qué frecuencia ha realizado el acto      sexual (coito)?

1
2
3
4
5

1
2
3
4
5

1
2
3
4
5

1
2
3
4
5

1

2

3

4

5

NUNCA he tenido una erección cuando he querido tenerla
He tenido una erección MENOS DE LA MITAD de las vecesque he querido tenerla
He tenido una erección APROXIMADAMENTE LA MITAD delas veces que he querido tenerla
He tenido una erección MÁS DE LA MITAD de las vecesque he querido tenerla
He tenido una erección SIEMPRE que he querido tenerla

Cada día
Aproximadamente una vez a la semana
Menos de una vez a la semana
Nunca

Varias veces por semana

Cada día
Aproximadamente una vez a la semana
Menos de una vez a la semana
Nunca

Varias veces por semana

Cada día
Aproximadamente una vez a la semana
Menos de una vez a la semana
Nunca

Varias veces por semana

Muy buena
Regular
Mala
Muy mala

Buena

9 / 10

1607893



30- Durante las 4 últimas semanas, ¿hasta qué punto ha sido un problema para      usted cada uno de los siguientes aspectos?     Marque con una cruz una casilla para cada línea.
Ningúnproblema

Un proble-ma muypequeño
Unproblemapequeño

Unproblemamoderado
Unproblemagrande

0 1 2 3 4

0 1 2 3 4

0 1 2 3 4a - Su deseo sexual
b - Su capacidad para     tener una erección
c - Su capacidad para     alcanzar el orgasmo     (clímax)

31. En general, ¿hasta qué punto su actividad sexual o falta de ella ha sido un      problema para usted durante las 4 últimas semanas?
1
2
3
4
5

MUCHAS GRACIASPOR SUCOLABORACIÓN

Un problema grande
Un problema pequeño
Un problema muy pequeño
Ningún problema

Un problema moderado

10 / 10

1607893
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Annex 3. Spanish Version PORPUS Questionnaire 
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ESCALA DE UTILIDADES ORIENTADA AL PACIENTE CON PATOLOGÍA 
PROSTÁTICA 

1. Dolor y molestias físicas (dolor, sofocos, hinchazón dolorosa de los
pechos, náuseas, somnolencia).

Por favor, escoja la frase que mejor describa cómo se ha encontrado estas 
últimas dos semanas (Elija una): 

Sin dolor ni molestias físicas. 
Dolor o molestias físicas leves que no limitan mis actividades (por ejemplo: 
trabajo, sociales, sexuales). 
Dolor o molestias físicas moderadas que limitan un poco mis actividades. 
Dolor o molestias físicas de moderadas a graves que limitan algunas de mis 
actividades.  
Dolor o molestias físicas graves que limitan muchas de mis actividades. 

2. Energía.

Por favor, escoja la frase que mejor describa cómo se ha encontrado estas 
últimas dos semanas (Elija una): 

Muy lleno de energía, con mucha vitalidad. 
Con suficiente energía, sin limitación en mis actividades (por ejemplo: 
trabajo, sociales, sexuales). 
Disminución moderada de energía o vitalidad que limita un poco mis 
actividades. 
Generalmente bajo de energía o vitalidad, limitando algunas de mis 
actividades. 
Sin energía ni vitalidad en absoluto. Me siento agotado, limitando muchas de 
mis actividades. 

3. Apoyo de la Familia y los Amigos.

Por favor, escoja la frase que mejor describa cómo se ha encontrado estas 
últimas dos semanas (Elija una): 

Casi siempre me siento apoyado por mi pareja, familia y amigos. 
Muchas veces me siento apoyado por mi pareja, familia y amigos. 
Algunas veces me siento apoyado por mi pareja, familia y amigos. 
Casi nunca me siento apoyado por mi pareja, familia y amigos. 

4. Comunicación con mi medico (el que realiza los controles  del
tumor de próstata, que puede ser un especialista o el médico de
cabecera).
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Por favor, escoja la frase que mejor describa cómo se ha sentido en sus dos 
últimas visitas médicas (Elija una): 

Siempre puedo explicarle a mi médico lo que me preocupa y recibo toda la 
información  o los consejos necesarios. 
Casi siempre puedo explicarle a mi médico lo que me preocupa y recibo toda 
la información o los consejos necesarios. 
Algunas veces puedo explicarle a mi médico lo que me preocupa y recibo 
toda la información o los consejos necesarios. 
Casi nunca puedo explicarle a mi médico lo que me preocupa ni recibo toda 
la información o los consejos necesarios. 

5. Bienestar emocional.

Por favor, escoja la frase que mejor describa cómo se ha encontrado estas 
últimas dos semanas (Elija una): 

Generalmente feliz, sin preocupaciones, tristeza ni frustración. 
Con alguna preocupación, tristeza o frustración. 
Moderado nivel de preocupaciones, tristeza o frustración. 
Mucha preocupación, tristeza o frustración. 
Muchísima  preocupación, tristeza o frustración. 

6. Frecuencia urinaria (necesidad de orinar frecuentemente
durante el día o la noche) y urgencia urinaria (dificultad de
“aguantarse” o de retrasar el momento de orinar desde el
momento de sentir ganas)

Por favor, escoja la frase que mejor describa cómo se ha encontrado estas 
últimas dos semanas (Elija una): 

Sin necesidad de orinar frecuentemente ni urgencia urinaria. 
Necesidad de orinar con cierta frecuencia o un poco de urgencia urinaria, 
que no interfiere con el sueño ni otras actividades (por ejemplo: trabajo, 
social); no necesito planificar con antelación  
Necesidad de orinar con frecuencia o urgencia urinaria que interfiere con el 
sueño o con otras actividades; puedo necesitar planificar con antelación. 
Necesidad de orinar con mucha frecuencia o mucha urgencia urinaria; 
necesito estar cerca de un lavabo casi siempre. 
Necesidad de orinar con muchísima frecuencia o muchísima urgencia 
urinaria; necesito estar cerca de un lavabo siempre 

7. Pérdida/ Escapes de orina.

Por favor, escoja la frase que mejor describa cómo se ha encontrado estas 
últimas dos semanas (Elija una): 
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Nunca, en ningún caso tengo pérdidas o escapes de orina. 
Casi nunca tengo pérdidas o escapes de orina, no interfieren con mis 
actividades (por ejemplo: trabajo, social, sexual, sueño). 
Algunas veces tengo pérdidas o escapes ocasionales de orina, que 
interfieren con pocas actividades. 
Muchas veces tengo pérdidas o escapes de orina que interfieren con algunas 
actividades. 
Casi siempre tengo pérdidas o escapes de orina que interfieren con muchas 
actividades. 
Necesito una pinza, sonda o colector urinario debido a las pérdidas o 
escapes de orina. 

8. Función sexual (problemas para lograr o mantener una
erección)

Por favor, escoja la frase que mejor describa cómo se ha encontrado estas 
últimas dos semanas (Elija una): 

Erecciones completas, suficientes para lograr la penetración. 
Erecciones suficientes para lograr la penetración, pero con cierta 
disminución de la rigidez. 
Erecciones suficientes sólo para la masturbación o juegos preliminares 
sexuales. 
Erecciones, pero no suficientes para ninguna actividad sexual. 
Sin Ningún tipo de erección. 

9. Interés o apetito sexual.

Por favor, escoja la frase que mejor describa cómo se ha encontrado estas 
últimas dos semanas (Elija una): 

El mismo interés (ganas) o apetito sexual habitual. 
Pequeña disminución del interés (ganas) o apetito sexual.  
Moderada disminución del interés (ganas) o apetito sexual. 
Importante disminución del interés (ganas) o apetito sexual. 
Sin ningún interés ni apetito sexual. 

10. Problemas intestinales: diarrea, molestias en el recto o ano
(dolor, ardor o irritación) o estreñimiento. 

Por favor, escoja la frase que mejor describa cómo se ha encontrado estas 
últimas dos semanas (Elija una): 

Sin diarrea, ni molestias en recto o ano ni estreñimiento. 
Algunas veces tengo diarrea, molestias en recto o ano, o estreñimiento. 
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Muchas veces tengo diarrea molestias en recto o ano, o estreñimiento. 
Casi siempre tengo diarrea, molestias en recto o ano o estreñimiento. 
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