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Abstract

BACKGROUND: We assessed patients and tumor characteristics, as wdl as hedth-rdated
quality of life (HRQoL) items, associated with curative intent trestment decision-meking in
dinicaly locaized prostate cancer (PCa) patients.

METHODS: Clinicaly localized PCa treated with ether radical prostatectomy (RP) or radiation
therapy (RT) within 12 months from diagnosis were abstracted from The PROState cancer
nonitoring in I Tay, fromthe Nationa Research Council (Pros-IT CNR) database. Multivariable
logistic regression (MLR) models predicting RT vs. RP were fitted, after adjustment for HRQoL
itens, patients and tumor characteristics.

RESULTS: Of 1 041 patients, 631 (60.2%) were trested with RP and 410 (39.8%) with RT.
Rdativeto RT, RP patients were younger age (mean age 64.536.6 vs. 71.424.9, p<0.001) and had
higher rates of D’Amico low-intemediate risk groups (31.8 vs. 21.9% low, 46.3 vs. 43.5%
intermediate and 21.9 vs. 34.6% high risk, p<0.001). Overall, 93.2% of RP patients were enrolled
by Urologists and 82.7% of RT patients by Radiation Oncologists. RP patients had generdly
higher means values of HRQoL itens. In MLR modds, higher RT rates were independently
associated with more advanced age (odds ratio [OR] 6.14, p<0.001) and BMI >30 kg/n? (OR 1.78,
p<0.001). Conversdy, lower rates of RT were independently associated with married (OR 0.55,
p=0.01) and worker status (OR 0.52, p=0.004), enrolImentin academic centers (OR 0.59, p=0.005)
and higher physical conmposite score (OR 0.88, p=0.03) and basdine sexua function (OR 0.92,
p<0.001) iters.

CONCLUSIONS: Most patients with clinicaly localized prostate cancer undergoing definitive

treatment at Italian institutions recaive RP insteed of RT. Moreover, those who are younger,
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married, working, as well as those with better physica and sexud function are nore likdy to
Undergo surgery.

Keywords: |ocaized prostate cancer; radical prostatectomy; radiation therapy; decision-making; health
related qudity of life
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L Introduction

Different treatment modalities may be offered to patients diagnosed with clinicaly
localized prostate cancer (PCa)t 3. Anmong these, trestments with curative intent include radical
prostatectormy ([RP] open, laparoscopic or robotic) and radiation therepy ([RT] extend beam
radiation therapy [EBRT] or brachytherapy) with or without androgen-deprivation therapy (ADT).
To date, none of these two trestment modalities have been definitely proven to be superior interm
of oncological benefit*®. Nonetheless, each treatment is associated with specific risks and side
effects which may invariably impact on patients’ health-related quality of life (HRQoL )",

As result of lack of specific evidences supporting the preferentid use of ether RP or RT
among the same risk categories, decision-meking process for men diagnosed with dinically
localized PCais often conditioned by patients’ preferences®'© and festures other than oncological
characteristics distinctive of PCa. Indeed, severd studies showed how sociodemographic
characteristics'* 13, such as age, comorbidity, educational level, as wdl as provider facilities',
specialist seen, as wd| as multimodal discussion™1%, and socia support, strongly influence this
decision-nmaking process.

In this population-based study, we assessed deteminants of recaipt of treatment with
curdive intent (i.e RP or RT) in dinically localized PCa We accounted for dinica,
sociodemographic and tumor features, as wdl as HRQoL iterrs, assessad through validated
patient-reported outcomes measures (PROMs), prospectivay collected within the PROState

cancer monitoring in I Taly project fromthe National Research Council (Pros-IT CNR)*,
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2 Materials and Methods
2.1 Study design and population

ThePros-IT CNR projectis aprospective observational longitudinal study which monitors
an Italian cohort of 1 705 PCa men'®? through validated tools. Ninety-seven Italian public or
private facilities, including 51 Urology, 39 Radiation Oncology and 7 Medica Oncology units,
were involved in the Pros-IT CNR project. All the units were, identified on the basis of project
Steering Committee recommendations. Patients digible for recruitment were nmales aged 18 years
or more willing to participate into the study and that were newly diagnosed with biopsy-confimed
PCa between September 2014 and Septermber 2015. Each participating center was required to
enrol| consecutive pati ents. Patients were eval uated every six-months for thefirst year, then yearly
up to five years from enrollment. The approval of the Ethics Committee of coordinating center
(Sant’Anna Hospital, Como, Italy; register number 45/2014), as well as of al loca Committess,
were obtained. Informed consent was signed by each patient.

The am of the present study was to examine the use of curative trestment in patients with
dinicaly locaized PCa and to identify health-rdated qudity of life (HRQoL) iterrs, as well as
patients- and physicians-associated characteristics, to drive treatment type sdection. For the
present anaysis, only patients with dinicaly localized PCa treated with curative intent were
included. Specificaly, dinicaly locaized stage definition, i.e ¢cT1 and cT2 tunmors, as wdl as
staging work-up, followed the current guideines™2. Treatment options were categorized into two
groups: (a) RP, aoneor as afirst step of multimodal treatment (RP plus EBRT plus/minus ADT),
and (b) RT, done or as part of multinodal treatment (EBRT plus ADT or brachytherapy
plus/minus ADT). Only patients with a residual life expectancy of at least 10 years wereincluded,

according to guiddines recommendation of offering RP to patients with life expectancy of more
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than 10 years. Life expectancy was calculated based on the Itdian National I nstitute of Statistics
(ISTAT) estimetes for 2016. Specifically, residua life expectancy was calculated as the average
number of years that a person of a specific age can expect to live, assuming that age-specific
nortaity levels remain constant. Further exclusion criteria consisted of lack of information of
recaved treatment, patients treated with foca therepy, androgen deprivation therapy alone,
nonitoring (i.e active surveillance or watchful waiting) and patients that did not retum at lesst
one questionnaire. These sdection criteria yielded a cohort of 1 041 men with clinically localized
PCa(Figurel).
2.2 Covariates

Among patients’ covariates, age at diagnosis, body-mess index (BMI), smoking status,
comorbidities - assessad by the Cumulative IlIness Rating Scale (CIRS) - family history of PCa,
marital status, working status and area of residence were included. PROMs were assessed by
validated questionnaires ddivered, sdf-administered and retumed during in-hospital visits, at
diagnosis and then at 6 and 12 months after enrollment. Physical (PCS) and mental conmposite
scores (MCS) were eval uated by the Italian versions of the Short-Form Health Survey (SF-12)%%
Urinary, bowd and sexual functions and bothers (UF/B, BF/B, SF/B, respectivdy) were eval uated
by the University of California Los Angdes-Prostate Cancer Index (Italian UCLA-PCI)?. Scores
of both questionnaires ranged from 0 to 100, with higher scores indicating better outcomes. Using
Gleason grade, PSA levd and dlinicd stage, tumors were categorized according to European
Association of Urology risk group as low, intermediate, or high risks. Finally, characteristics of
institution wheretheinitia prostate cancer was diagnosed (i.e. presence of Urology unit, Radiation
Oncology Unit and/or Prostate Cancer Unit and type of institution — academic vs. non-academic),

as wdl as physician that enrolled the patient, were collected.
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2.3 Statistical Analydis

Number and percentages were presented for categorical variables, while means and
standard deviation (SD) or medians and interquartile ranges (IQR) for continuous variables. No
imputation of missing daa was performed. Patient demographics, tumor characteristics and
basdine PROMs were compared between RP vs. RT using chi-square or Fisher’s Exact test for
categorica variables, and mixed modds or Wilcoxon rank-sum test for continuous variables.
Additionally, to aid the interpretation of the results, the minimal clinicaly important difference
(MID), which provides a measure of the smallest change in the PROMs of interest that patients
perceive as important, was caculated for PROMs and defined as half standard deviation of the
mean at basdine?>?4, M ultivariable logistic regression model's predi cting treatment receipt (RT vs.
RP) were fitted. Adjustment variables consisted of socio-demographic characteristics (age at
diagnosis, education, marital status, work conditions, geographical area of residence), lifestyleand
hedth status (smoking status, family history of prostate cancer, comorbidities, diabetes, BMI),
D’Amico risk classes and PROMs. The linearity assumption for quantitative variables was
evaluated on the basis of the quartiles and interactions anong covariates were also eva uated.
Finaly, as sensitivity analysis, multivariable logistic regression moddls were repeated without
inclusion of PROMs.

All statistical tests were two-sided with a levd of significance set at p <0.05. Analyses

were paformed using SAS software, version 9.4 (SAS Institute).
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3. Reaults
3.1 Baseline patients’ characteristics

For the purpose of the study, 1 041 patients with clinically localized PCa were considered
(Figure 1). Of these, 631 (60.3%) patients were treated with RP (509 with RP alone and 122 with
RP followed by RT with or without ADT) and 410 patients (39.4%) were treated with RT (242
with EBRT done 150 with EBRT plus ADT and 18 with brachytherapy). Basdine
sociodemographic and tumors characteristics are sunmmarized in Table 1. When compared to RT
group, RP patents exhibited younger age (mean age 64.536.6 vs. 71.434.9, p<0.001).
Additionally, RP patients were nore frequently married or cohabiting (89.2 vs. 81.4%, p<0.001),
still working (39.6 vs. 13.0%, p<0.001) and with higher educationa leve (79.8 vs. 66.0%,
p<0.001). Median PSA at diagnosis was lower in RP patients (6.6 vs. 7.3ng/ml, p=0.02). D’ Amico
risk classification was as follows: 31.8 vs. 21.9% low, 46.3 vs. 43.5% intermediate and 21.9 vs.
34.6% high risk, for respectively RP and RT patients (p<0.001).

Additionally, 93.2% of RP patients were enrolled by Urologists, 6.5% by Radiation
Oncologists and 0.3% by Medical Oncologists. Conversdy, 16.6% of RT patients were enrolled
by Urologists, 82.7% by Radiation Oncologists and 0.7% by Medica Oncologists (Table 2).

3.2 Basdine patients reported outcomes

There was a statistically significant difference in basdine PROMs that were higher in RP
patients with the exception of MCS that was higher in RT patients (Table 3, Figure 2). However,
these differences were minor. The MID did not exceed for all the PROMs with the exception of
the UCLA-PCI SF. Here, the MID exceaded 0.5 SD of the basdine values (mean score of
61.4+28.6 vs. 39.029.9, for respectivdly RP and RT patients, MID 15.6 p<0.001).
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3.3 Mulltivariablelogistic regression modeds predicting treatment receipt

In multivariable logistic regression modds predicting trestment receipt (Table 4), more
advanced age (odds ratio [OR] 6.14, p<0.001) and BMI > 30 kg/m? (OR 1.78, p<0.001) were
independent predictors of RT treatment. Convearsdly, married or cohabiting patients (OR 0.55,
p=0.01), workers (OR 0.52, p=0.004) and patients enrolled in academic centers (OR 0.59,
p=0.005) less frequently were treated with RT. Anmong HRQoL iterrs, only PCS and SF itens
reached the independent predi ctor status. Specificaly, afive-pointincreasein both PCS (OR 0.88,
p=0.03) and SF (OR 0.92, p<00.001) were independent predictors of lower RT trestments.

In sensitivity analyses, after removing PROMs, more advanced age (OR 7.26, p<0.001),
BMI > 30 kg/m2 (OR 1.91 p<0.001) and diabetes (OR 1.87, p=0.01) were independent predictors
of RT treatment. Conversdy, married or cohabiting patients (OR 0.51, p=0.01), workers (OR 0.45,
p=0.004) and patients enrolled in academic centers (OR 0.60, p=0.005) |ess frequently weretreated

withRT.
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4. Discussion

Men diagnosed with dinically localized PCa who desire treatment with curative intent face
highly preference-sensitive choice between RP and RT. Indead, both RP and RT are recognized as
equivalent trestment options in patients with clinically locdized PCa by both European and North-
American guiddines'?. Therefore, sdection of either RP or RT as initia trestment in clinicaly
localized PCa may be challenging for both physicians and patients. The present study i nvestigated
pati ents and tunor characteristics, as well as HRQoL iterrs, that may be associ ated with treatment
decision-meking in a contemporary nation-based cohort with clinicaly localized PCa and more
than ten-year life-expectancy. Our analyses resulted in several noteworthy findings.

First, inthis study, 60% of patients weretreated with RP, while 40% weretreated with RT.
Thisfinding is in agreament with previous popul ation and nation-based analyses” %/, where rates
of RP exceaded those of RT in dlinically localized PCa patients. As those previous reports, RP
patients were generdly younger and with longer life expectancy. Additionally, RP paients were
nore frequently still working, more frequently married or cohabiting, and had higher educationa
levd. Conversdy, non-clinicaly meaningful differences were recorded according to comorbidity
profile Of these demographic patient’s characteristics, only younger age, married or cohabiting
status and still working condition were significantly associated with being treated with RP after
nultivariable adjustment.

Second, RP patients RP patients presented with lower D’ Amico risk class. These findings
suggest a more favorable tumor phenotype in RP patients. However, D’ Amico risk class was not
significantly associated with treatment receipt. These observations suggest that both RP and RT

are equally offered based on tunmor characteristics in clinicaly locaized disease.
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Third, the vast mgjority (93.2%) of RP patients were enrolled by Urologist, while the vast
mejority of RT patients (82.7%) were enrolled by Radiation Oncologist. Additionally, urologists
enrolled 16.6% of RT, whileradiation oncologists enrolled 6.5% of RP. Dueto the widedifference
in the proportions, it was not possible to test in multivariable modes the effect of physician who
enrolled the patient. Previous reports'™>2 consistently showed that both Radiation Oncologists and
Urologists mainly prescribe the treatment modalities they offer. Moreover, if we consider thetime
span of the previous studies™?, our findings suggested that the pattern of trestment decision-
meking according to physician specialty have remained unchanged for the past two decades.
Finaly, it should be noted that in our cohort biopsy was peformed by Urologists in most al of
the cases. Therefore, the Urologist was the physician who made the upfront PCa diagnosis.

Fourth, PROMs a basdine were generally higher in RP patients. Nevathdess, this
difference may be considered clinically meaningful only for SF. This observation may be further
confirmed by the fact that only SF item exceed the MID. However, it should be noted that these
PROMs were deveoped before the MID concept was widespread and that use of MID was not
included in the prespecified anaysis plan. Therefore, MID should beuseas anaid ininterpretation
of the results. In the present cohort, the dlinically meaningful differencein PROMs was recorded
for SF item that additiona ly exceaded the MID. Nonghdess, this difference may be attributable
to the younger age of RP patients, as previously reported?®. After adjustment for multiple
covariates, only SF and PCS iters were significantly associated with trestment recapt
Specifically, higher SF and PCS scores were associated with alower likdihood of recaeiving aRP.
Previous studies showed how patients’ preference'®?, as well as patients’ bother from treatment
side effects®®3!, may play an important role in treatment decision-meking progress. However, to
the best of our knowledge, this is the first study that investigated how HRQoL collected with
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validated PROMs may be rd ated to trestment choi ce. Indeed, choosing a treatment option that less
negatively affects mental and physical health, as wdll as urinary, sexua or bowe function, may be
prioritized by many patients.

In this contemporary nation-based cohort of dinicaly locaized PCa patients treated with
treatment with curative intent, the mgjority (60%) received RP. Higher RP rates weresignificantly
associated with younger age, married status and still working conditions, as well as with higher
basdine HRQoL items, with the biggest difference recorded for SF. It is worth of mention that
those should be the subjects featured by the largest independence in choosing treatments, as wdl
those more interested in sexua life. Therefore, it could be concluded that the expectations to
achieve the more radica treatment have overcome any concem on the side effects of surgery on
sexud function®. Altematively, the physicians proposing surgery undermined such effects. Of
interest, neither comorbidity profile nor D’ Amico risk class were significanly associated with
treatment recalpt in our cohort, suggesting that contemporary surgica indication is not influenced
by these factors due to the improvement of peri- and intra-operaive care and the widening
indication to more aggressive tumors. Thesefindings offer aninsight in the present Italian scenario
and are of remarkabl e importance to further interpret the outcomes in pati ents treated with RP and
RT that will be the matter of next future studies. Additionaly, our findings further encourage the
importance of a multidisciplinary approach®, in order to provide the best tools for decision-
meking. Indeed, it has been demonstrated that multimodal discussion may dter maenagement plans

in 25% to 50% of PCa cases!®.

This study has severd strengths and potential limitations that should be acknowledged.
First of all, a strength of the study is the popul ation-basad design of contemporary patients, which
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yielded a cohort that is more representative than institutiona reports. However, the findings of the
current study derived from exploratory analyses of an observationa study design, which could
have made results susceptible to confounders. Additiondly, the involvement of participating
centers on a voluntary basis, with dmost haf from the North of Itay, could have limited the
representability of al Italian scenario. Second, this study is also unique in assessing patient
reported HRQoL iters through prospectivdy and systemetically collected validated
questionnaires. Nonetheess, patients’ involvement in treatment decision-meking could not be
assessed. Similarly, also data on patient’s income and social network could not be assessed.
Therefore, we could not test the effect for these variables on treatment choice. Third, physician
recommendations that may have influenced treatiment choice could not be assessed. Moreover,
whether multimodal discussi on was performed al so could not be adequatdly assessed. Nonethel ess,
we accounted for center characteristics, such as presence of Prostate Unit and academic status.
Fourth, due to the low number of patients treated with active surveillance, and due to the lack of
informnation on active surveillance strategy, in this study was not possibleto investigate also active

surveillance among treatment modalities.
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5. Condusions
Most patients with dinically localized prostate cancer undergoing definitive trestment at
Italian institutions receive RP instead of RT. Moreover, those who are younger, married, working,

as wdl as those with better physica and sexual function are more likdy to undergo surgery.
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