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Background: Previous reviews of geographical disparities in the prostate cancer
continuum from diagnosis to mortality have identified a consistent pattern of poorer
outcomes with increasing residential disadvantage and for rural residents. However,
there are no contemporary, systematic reviews summarizing the latest available
evidence. Our objective was to systematically review the published international
evidence for geographical variations in prostate cancer indicators by residential rurality
and disadvantage.

Methods: Systematic searches of peer-reviewed articles in English published from
1/1/1998 to 30/06/2018 using PubMed, EMBASE, CINAHL, and Informit databases.
Inclusion criteria were: population was adult prostate cancer patients; outcome measure
was PSA testing, prostate cancer incidence, stage at diagnosis, access to and
use of services, survival, and prostate cancer mortality with quantitative results by
residential rurality and/or disadvantage. Studies were critically appraised using a modified
Newcastle-Ottawa Scale.

Results: Overall 169 studies met the inclusion criteria. Around 50% were assessed as
high quality and 50% moderate. Men from disadvantaged areas had consistently lower
prostate-specific antigen (PSA) testing and prostate cancer incidence, poorer survival,
more advanced disease and a trend toward higher mortality. Although less consistent,
predominant patterns by rurality were lower PSA testing, prostate cancer incidence and
survival, but higher stage disease and mortality among rural men. Both geographical
measures were associated with variations in access and use of prostate cancer-related
services for low to high risk disease.

Conclusions: This review found substantial evidence that prostate cancer indicators
varied by residential location across diverse populations and geographies. While wide
variations in study design limited comparisons across studies, our review indicated that
internationally, men living in disadvantaged areas, and to a lesser extent more rural
areas, face a greater prostate cancer burden. This review highlights the need for a

Frontiers in Oncology | www.frontiersin.org

1 April 2019 | Volume 9 | Article 238


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://www.frontiersin.org/journals/oncology#editorial-board
https://doi.org/10.3389/fonc.2019.00238
http://crossmark.crossref.org/dialog/?doi=10.3389/fonc.2019.00238&domain=pdf&date_stamp=2019-04-08
https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles
https://creativecommons.org/licenses/by/4.0/
mailto:peterbaade@cancerqld.org.au
https://doi.org/10.3389/fonc.2019.00238
https://www.frontiersin.org/articles/10.3389/fonc.2019.00238/full
http://loop.frontiersin.org/people/260755/overview
http://loop.frontiersin.org/people/141530/overview

Dasgupta et al.

Prostate Cancer International Systematic Review

better understanding of the complex social, environmental, and behavioral reasons for
these variations, recognizing that, while important, geographical access is not the only
issue. Implementing research strategies to help identify these processes and to better
understand the central role of disadvantage to variations in health outcome are crucial to
inform the development of evidence-based targeted interventions.

Keywords: prostate cancer, rural, area-disadvantage, health disparity, systematic review, geographical variations,

continuum of care

INTRODUCTION

Worldwide, prostate cancer is the second most commonly
diagnosed invasive cancer and the fifth leading cause of cancer
deaths in men (1). Prostate cancer is especially prevalent
in developed regions including Australia, United States and
Western Europe, with incidence rates varying more than
25-fold between high and low incidence countries (1, 2). In
contrast, mortality rates are higher in less developed countries
especially among predominantly black Caribbean and sub-
Saharan African populations (1, 2). These wide variations in the
global burden of prostate cancer reflect the impact of country-
specific dilerkences in Prostate Specific Antigen (PSA) testing
practices (2, 3), in addition to westernized diet, sedentary lifestyle
and obesity (2), genetic dilerences (2, 3), dissimilar health
systems, population life expectancy and competing causes of
mortality (4).

Wide and persistent geographical disparities in prostate
cancer incidence and mortality (5), treatment (6) and survival
have been identified globally (7). Our previously published
review (4) of international patterns in disparities along the
prostate cancer continuum from detection to incidence, staging,
treatment, survival and mortality identified a consistent pattern
of poorer outcomes with increasing residential disadvantage
and for rural residents. Specifically, men from rural and
socioeconomically disadvantaged areas had lower rates of
PSA testing, incidence, survival, and access or use of services,
but also more aggressive disease at diagnosis and higher
mortality rates (4). Although it is likely that the country-specific
factors mentioned above also contribute to these within-
country dilerknces, a complex interplay of clinical, social,
environmental, and behavioral factors are probably also
involved (4-7).

Our earlier review (4) was limited in that it was not
systematic, considered only a limited number of reference
databases, and, given the extent of recent literature on this topic,
no longer provides a contemporary summary of international
patterns in prostate cancer. Here, we update and extend
this work by systematically reviewing current international
evidence on the extent of geographical variation in prostate
cancer outcomes, with a focus on patterns by rurality and
area-level socioeconomic disadvantage. Cancer outcomes along
the continuum from PSA testing to diagnosis to mortality and
survival are included. This review is intended to identify gaps
in knowledge, formulate strategic research priorities and inform
the development of evidence-based interventions to address
observed inequities.

METHODS

Patient Involvement

No patients were directly involved in the development of the
research questions, choosing the outcome measures of interest,
study design and implementation or interpretation of results.

Definitions of Geographical Measures

The studies included in this systematic review used a range of
definitions to define rurality and residential disadvantage. For
the purposes of this review, “urban” areas were those described
as “urban,” “metropolitan,” or “major cities,” with the remainder
being categorized as “rural” areas. Advantaged areas were those
described as “a [uemt” or “advantaged,” with the remainder
being “disadvantaged.” Where studies reported on geographical
variations by intermediate categories, such as suburban
groups or quintiles of area-disadvantage, only comparisons
between most “extreme” rural and/or most disadvantaged to
the least rural and/or disadvantaged categories (such as very
remote vs. metropolitan and quintile one vs. quintile five), are
presented here.

Clinical Questions
This review was conducted according to published PRISMA
guidelines for conducting systematic reviews (8). Clinical
questions to guide the review were clearly defined following
a structured framework and agreed upon before commencing
the review process. The review addressed six key questions on
variations by residential location encompassing the key themes
of PSA testing, prostate cancer incidence, tumor characteristics,
survival, access to treatment services and prostate cancer
mortality (Table 1).

These themes and the relevant questions were repeated when
considering di [erknces by residential disadvantage.

Literature Searches

The electronic databases: PubMed, EMBASE, CINAHL, and
Informit were systematically searched for all indexed articles
from 1 January 1998 to 30 June 2018. Final searches were
undertaken on 02 July 2018. The Web of Science database was
used for cited reference searches.

Search strategies were based on keywords and subject
headings to reflect the review aim (Supplemental File 1). Key
terms related to prostate cancer, e.g., “prostate neoplasms”;
and “prostate cancers” were combined with terms pertaining
to geographical aspects and area-based disadvantage, including

“geographic inequalities,” “spatial,” “health services accessibility”
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TABLE 1 | Clinical questions guiding the systematic review.

PSA testing

1. Internationally, do men living in more remote areas have lower rates of PSA testing for prostate cancer than men living in more urban areas?
2. Internationally, do men living in more socioeconomically disadvantaged areas have lower rates of PSA testing for prostate cancer than men living in more

affluent areas?
Prostate cancer incidence

3. Internationally, is there evidence of inequality in the incidence of prostate cancer according to rurality of residence?
4. Internationally, is there evidence of inequality in the incidence of prostate cancer according to socio-economic status of residence?

Tumor characteristics

5. Internationally, among men diagnosed with prostate cancer, do men living in more remote areas have more advanced tumor characteristics than men living in

more urban areas?

6. Internationally, among men diagnosed with prostate cancer, do men living in more socioeconomically disadvantaged areas have more advanced tumor

characteristics than men living in more affluent areas?
Prostate cancer survival

7. Internationally, among men diagnosed with prostate cancer, do men living in more remote areas experience poorer survival than men living in more urban areas?
8. Internationally, among men diagnosed with prostate cancer, do men living in more socioeconomically disadvantaged areas experience poorer survival than men

living in more affluent areas?
Access and use of treatment services

9. Internationally, among men diagnosed with prostate cancer, do men living in more remote areas access less prostate cancer-related treatment services than

men living in more urban areas?

10. Internationally, among men diagnosed with prostate cancer, do men living in more socioeconomically disadvantaged areas access less prostate cancer-related

treatment services than men living in more affluent areas?
Prostate cancer mortality

11. Internationally, do men living in more remote areas have higher mortality due to prostate cancer than men living in more urban areas?
12. Internationally, do men living in more socioeconomically disadvantaged areas have higher mortality due to prostate cancer than men living in more

affluent areas?

and “rural health”; and outcome measures of interest, such
as “PSA screening,” “incidence,” “stage,” “mortality,” “survival,’
“prostatectomy,” “brachytherapy,” and “therapy.” Additional

synonyms reflecting each of the key terms were also included.

Inclusion Criteria
Studies were eligible if they met the following inclusion criteria:

1) the population included adult male prostate cancer patients
or focused on a prostate cancer specific sub-group; and

2) the outcome measure was PSA testing, prostate cancer
incidence, stage at diagnosis, survival, access and use of
treatment services, or prostate cancer mortality

3) was a quantitative study on geographical di [erknces by:

a) location of residential area (rural vs. urban, non-
metropolitan vs. metropolitan comparisons); and/or
b) socioeconomic status of residential location

The scope of the review was limited to English language peer-
reviewed original research articles. Reviews, editorials, books,
conference abstracts and commentaries were excluded, although
when identified through the systematic searches their reference
lists were examined for relevant articles.

Review Process

After removing duplicates, the titles and abstracts of all articles
generated by the queries were independently reviewed by two
reviewers (first PD, second PB) to assess their relevance to the
clinical question(s). Full text versions of all articles of potential
relevance were then retrieved for more detailed evaluation by one
reviewer (PD). During this process, articles were categorized as
“include” or “exclude” with reasons for exclusion being noted.

Critical Appraisal

The quality of all included articles was evaluated using pre-
defined criteria (9, 10). Quantitative studies were assessed
using a modified (11) version of the Newcastle-Ottawa
Scale (NOS) (10), a risk of bias assessment tool for non-
randomized studies. The NOS assesses cohort studies on
six items over five broad perspectives (a) selection bias; (b)
ascertainment of exposure and/or confounders; (c) outcome
assessment; (d) follow-up and (e) adjustments for residual
confounders (two items). Case-control studies are evaluated
on selection of cases and controls, ascertainment of exposure,
response rate, adequacy of case-definition and accounting for
residual confounders.

The NOS was further modified, by incorporating three
additional items evaluating (a) study attrition (missing
data), (b) statistical methods, and (c) data presentation,
based on published checklists (9). Studies were scored
according to the extent that they met each of the nine
assessed criteria (Supplemental File 2) wusing an ordinal
scale to rate the risk of bias as 0 (high), 1 (intermediate)
and 2 (low) and the individual item scores then summed
to give a total quality score. Each article was then assigned
a total score (range of 0-18) which was categorized as
“high” (12-16), “moderate” (9-13.5), or “low” (<9) quality.
Studies were not excluded based specifically on their
quality rating.

Studies were also classified according to the published
levels of evidence for quantitative observational studies
from the Australian National Health and Medical Research
Council (NHMRC) (17) in decreasing order of strength
as Level 1, Level II, Level IlI-1, Level I1I-2, Level 111-3
or Level IV.
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FIGURE 1 | Process of inclusion and exclusion of studies for the systematic review.

Data Extraction

Information on study features including bibliography (author(s),
year, title), setting, time period, design, population (such as
sample size, eligibility criteria), outcome measures, assessed
geographical unit(s), measure used to define urban/rural
residence and/or area disadvantage (if applicable), relevant
statistical results and key findings were extracted from all
included articles by one reviewer. A selection of these were
randomly checked by another reviewer. Disagreements were
resolved by discussion until consensus was reached. Any
discrepancies were rechecked with the original source.

RESULTS

Study Selection

The process of identifying relevant articles for the review is shown
in a PRISMA diagram (Figure 1). A total of 2,568 articles were
identified across combined databases with another 54 citations
found through other sources (citation searches, reference lists,
other reviews) After removing duplicates, 1,418 articles remained

of which 1,015 were excluded after initial scanning of the
title/abstracts. Following assessment of the remaining 403 full-
text articles, 169 met the inclusion criteria for the review. Of the
234 excluded articles, most (more than 95%) did not specifically
present quantitative statistics on geographical variations in the
outcomes of interest, and/or used only individual-level instead of
area-level measures of socioeconomic disadvantage.

Study Characteristics

Around half (18) of the included studies were from the
United States (USA), followed by Australia (19), the
United Kingdom (UK, 24), Canada (5), Spain (4), the
Netherlands (3), New Zealand (3), Denmark (2), France
(2), and Ireland (2). Seven more studies were also from Europe
(one each from Belgium, Finland, Germany, Greece, Lithuania,
Sweden, and Switzerland), five from Asia (two from Japan, one
each from Iran, South Korea and Taiwan), two from other parts
of North America (French West Indies, Puerto Rico), one from
South America (Colombia), one from Africa (Egypt) and one
including Australia and Canada (Supplemental File 3).
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Data for 157 (93%) of the included studies were sourced
from administrative collections, such as population-based state
or national cancer registries, o [cial census and mortality records
or non-population based clinical databases. The remaining 12
studies involved medical record reviews and cross-sectional
surveys. With respect to study design, the majority (160, 95%)
were observational cohort studies, eight were cross-sectional and
one was a case-control study.

Of the 169 studies, 46 reported rural/urban dilerknces in
at least one of the outcome measures of interest, 82 assessed
variations by residential disadvantage while 41 assessed both
these measures. Overall, 87 studies looked at dilerknces by
residential rurality and 123 by disadvantage, respectively. Studies
varied widely in the definition of urban or rural residence. While
more than half (62%) of the relevant 87 studies used standardized
definitions, such as the USA Department of Agriculture’s Rural
Urban Continuum Codes (RUCC) and Rural Urban Commuting
Area Codes (RUCA) (12, 20) or the Accessibility/Rurality Index
of Australia (ARIA+) (13) others defined non-urban and urban
areas based on distances to services, degree of urbanization,
population size or density. Three studies did not provide detailed
information regarding how the geographical classification was
derived (Supplemental File 3).

A range of measures were also used to define residential
disadvantage (Supplemental File 3). More than three-quarters
(76%) of the 63 non-USA-based studies used a standardized
definition, such as the Australian Index of Relative Socio-
Economic Disadvantage (IRSD) (14), Scottish Index of Multiple
Deprivation (SIMD) (15), French Deprivation Index (16), or the
UK-based Index of Multiple Deprivation (IMD) (21), Carstairs
(22), or Townsend Deprivation Indexes (23). Of the 60 USA-
based studies, 36 (60%) used various area-based indicators
including median income, education or poverty while the
remaining 24 studies created study-specific composite scores
derived from these area-based measures.

Around half (24) of all the included studies were graded as
high quality and the remaining 85 as moderate quality. There
were no studies assessed as low quality. The median quality score
was 13.4 (interquartile range of 12-15). Contributing to this
higher quality was that most studies (138, 82%) used population-
based representative data sources, such as cancer registries and
mortality records. The key limiting factors were that 31 (18%)
studies did not use a population-based representative sample,
while more than a third (61, 36%) did not adjust for confounders
or presented only age-adjusted estimates by residential location.
Although cancer registries and mortality databases provide
representative, reliable and objective data, they present limited
information on all plausible prognostic factors. The lack of
information on the extent of follow-up also lowered study quality.
No study provided Level | evidence, nearly three-quarters (71%)
gave Level 11 evidence, one quarter (24%) Level 111 evidence and
5% Level-1V evidence (Supplemental File 3).

Key Findings

Studies are summarized below (Figures2-5; Tables2-7)
according to clinical questions within each of the key themes: (1)
PSA testing, (2) incidence, (3) tumor characteristics, (4) survival,

(5) access and use of services, and (6) mortality outcomes.
Within each clinical question, results are presented separately
for variations by rurality and residential disadvantage, further
grouped by country within each of the continents (Africa,
Americas, Asia, Europe and Oceania). Since several studies
reported on multiple outcomes, some studies are repeated either
in the same table or across multiple tables.

When multivariate analyses were conducted (136 of 169
studies), only the fully adjusted estimates are reported because
many such studies only reported those results. Given the
wide heterogeneity among studies in terms of the definitions
of geographical measures, time periods, study populations,
statistical methods and data presentation, only general trends
within and among studies as well as between and within countries
have been described. Given these limitations, any summary
patterns have been deliberately interpreted with caution. The
emphasis is on describing whether there was evidence of
geographical variations in the relevant outcome by the reported
measure of rurality and/or disadvantage, and if so, the direction
and magnitude of the e [ect.

PSA Testing

Rurality

Results were not consistent across the 11 included studies
(Figure 2; Table 2), both within and between countries. All
studies included men aged at least 40 years. Based on the 2012
Behavioral Risk Factor Surveillance System (BRFSS) survey, two
studies from the USA (one high, one moderate quality), both
reported that asymptomatic non-Hispanic white men from rural
areas were 11% more likely to undergo PSA testing than those
from urban areas, although the geographical dilerences were
not significant among other ethnic groups (26, 27). While urban
residence was associated with lower prevalence of PSA testing in
a high quality cross-sectional study using the 2010 BFRSS survey
(19), the reverse pattern (higher PSA testing in urban areas) was
reported by an earlier moderate-quality study, based on the 2001
BRFSS survey (25). Men from urban areas were also more likely
to have repeated PSA tests within 3 years in another USA-based
moderate quality study (28).

A moderate quality study from the UK found no di[erknces
by urban/rural location in PSA testing (23), while three other
(moderate quality) studies reported higher rates of PSA testing
among men from urban areas in Australia (31, 32) and New
Zealand (33). Consistent with this, urban residents were 10%
more likely to have ever had PSA testing and 20% more likely
to have been tested within the past 2 years from 1992 to 2012 in
Switzerland (30), while men living in regions with higher ratio of
specialists to general practitioners (GPs) were around eight times
more likely to have PSA testing in Canada (29) (both studies
moderate quality).

Residential disadvantage

All four (two high, two moderate quality) of the included studies
reported that PSA testing was more common in a [ueht areas
(Figure 2; Table 2). Among 212,039 men aged 40-69 years in
the UK, men living in most disadvantaged areas were 16% less
likely to have a PSA test between 2006 and 2010 than those from
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FIGURE 2 | Summary of key patterns by residential rurality for PSA testing, prostate cancer incidence, disease spread, mortality, overall, and net survival.
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a [uemt areas (23). Similar patterns were reported by one Scottish

(35) and two Canadian studies (29, 34).

Incidence
Rurality

rates in rural areas (50, 55) and seven (one high, six moderate)
no urban rural diCerences (31, 37, 39, 45, 48, 51, 54) (Figure 2;
Table 3). Six studies used a mixture of data collected both prior
to and after the widespread use of PSA testing, which combined
with varying time-periods for analysis, could lead to conflicting

Of the 23 studies included, 14 (six high, eight moderate quality)
reported higher prostate cancer incidence rates in urban areas
(25, 32, 36, 38, 40-44, 46, 47, 49, 52, 53), two (moderate) higher

patterns (31, 32, 39, 49, 51, 55).
While eight of the USA-based studies, reported higher
incidence rates among urban residents (or those from areas
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FIGURE 4 | Summary of key patterns by residential rurality for access and use of prostate cancer related services.
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FIGURE 5 | Summary of key patterns by residential disadvantage for access and use of prostate cancer related services.

with higher density of urologists) (25, 38, 40-44, 46), two found 1994 to 2003 (47), but no dilerkntial was evident from 2004
no geographical dilerkntials (39, 45). Similarly, two Australian  to 2008 (48).

studies reported no significant di [erences (31, 54), three studies

found higher prostate cancer incidence among urban males  Residential disadvantage

(32, 52, 53) and one study recorded the reverse pattern (55).

Prostate cancer incidence was consistently higher among men
In Denmark, urban men had higher incidence rates from

from a [uemt areas across 25 (11 high, 14 moderate quality) of

Frontiers in Oncology | www.frontiersin.org 7 April 2019 | Volume 9 | Article 238


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

"ajope Ut sainbyy ul papiroid sreak 1ayio Joy sbuipuid

‘Bunsal vsd Jo (usw 000‘00T Jad) sarel paziprepuels-abe uo paseq sbuipuidg
(G0°0 > d) Jueoyubis,

'sonsiels aAndiuasap uo paseq sbulpuld,

‘peal 0] IaiSea W) a)ew pue sjge) SS0Ioe AOUs)SISUOD aINsUa 0} PaYe|Ndjed Sem Offel S)el 10 olfel SPPO aSIaAUl au) ‘pabeluepesip 1o [eini sem AloBayed aduaiagel aup i,
‘pajespul a1aym 1daoxe ‘si03oe} olydelBowap-0100s snoleA pue abe 1oy paisnipe sajewnse pased-japow uo paseq sbuipuld,

"pouad Apnis 8y} Ja0 158 YSd 8UO 1ses| 1e pey BuineH
's1eak Ot 1sea) Je pabe uaw papnjoul AjUo SaIPNIS [V,

'S9]BIS Palun ‘YSN ‘Wwopbury pauun ‘YN sk aAleel Yy ‘usbnue oynads-are1soid ‘YSd ‘ones SpPO ‘HO ‘palels 10U ‘SN PUBIARI ‘Il ‘1IUM dluedsiH-Uou ‘MHN ‘Jauonnoeld [e1aush ‘4o ‘ueduaWwyY-UedLY ‘Y

8002
plT20-79'01 89°0 (v:A) ¥O waniyy 7896 -£002 puepoas (Ge) e 10 ueBioN
0T0Z (€2)
[26:0-18°0] ¥8°0 (v:Q) YO weniyy 6€0'2TC -900¢ N ‘e 39 suyolop
ST0C epeued
pl88'0-18'0] 58°0 (v:) HO wenjyy €09'SS -2102 ‘eleqly (62) e 12 sRISIVON
[ce'T-0zTl9Z'T epeue)
(awooul asealoul 000‘00T$ Jad) Yy ANy SN 1102 ‘frebred (7€) "le 10 Kepioo
(@39VLNVAQVYSIA ‘a 'LNINTHEY V) STVILNIYIHIA IOVLINVAQYSIA VIHY TVILNIAISTY
pueeaz
[26'0-95°0] 22°0 (N:¥) ¥y ueqin 096'v€ 0102 MaN (€€) "fe 19 BAOLBQO
y6lG80-€8°0l €002 (2e)
¥8°0 (N:y) onel 8rey £002-2002 ueqin SN -G66T elensny apeeg pue A100D
y6l6°0-€6°0] 6002
€6°0 (N:Y) ones 318y 6002-8002 ueqin SN -G66T eleisny (1€) e 10 apeeg
0T0Z (€2)
[70'1-86°01 T0'T (N:4) YO 90UdIBYIP ON 6€0'C12 -900¢ N ‘e 39 suyolopi
[88'0-¢2°0l 08°0
(N:d ‘sreah z 1sed) 4O (sreak z102 (0€)
[56°0-58°01 06°0 (N:d “8A3) HO 2 1sed) ueqin ‘(1ans) ueqin 7€0'2T ~266T puelazIMs ‘[e 18 SNossan9
l6z'TT-€T'Gl 6272 do 01 sisieroads ST0C epeued
(ones dopsiferdads aseaioul Nun) YO Jo ones saybiy yum seary €09'SS -2102 ‘elaqy (62) 1@ 19 J21SIIVON
(sreak
pl66°0-€9°0] 2270 (N:¥) HO € 1sed ul s1sa) YSd ¢) ueqin 12L'T 9002 vsn ‘an (82) e 19 nuz
plos's-58°0] LT°2
uesy ‘pl6T'T-€0' T TT'T MHN
ploz' T-€0°'T] TT'T II_SOAO (ueisy) aouaiayip ON
(n:d) ¥o (MHN) reany (41014 vsn (22) e ¥ yuuL
plSv'1-82°01 90°T WV
pl8T'T-vO'TI TT'T MHN () @ouaiayip oN
(n:y) 4o (MHN) reany 60€'22T z102 vsn (92) 'Te ¥o uowwes
ya(N) %85 ‘() %ES ueqin SN 1002 vsn (52) e 18 [ewar
plz€T-TT'Tl 22'T (N:d) ¥o feiny Sv2'80T 0T0Z vsn (6T) e 18 Breo
(vdnyd “d ‘Nvgdn ‘N) STVILNIYIHIA TvaNd/Nvadn
udﬁmumv_umﬁ ul ©9ZIS
[eAI21uUl 2UBPILIUOD 94G6] SBUIpuIH Bunsal vsd 1saybiH a|dwres pouad uoneoso SERIIETETEN|

“Bunsa) YSd Ul S[enuaiaip Uo Saipnis papnjoul jo Arewwns | 2 37av.L

April 2019 | Volume 9 | Article 238

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

(panunuoD)
elensny (vS)
LT 1-98°0] 66°0 (N:d) ¥H 90UBIAYIP ON Lv9'E 6002-9002 ‘MSN [e 18 pfsuhzodag
ajoiue g abed ‘G ainbi4 elleasny
ueqin SN 1002-866T ‘ald (€9) "re 10 quesn
ajone 1T abed (000z-166T) UegIN (ze)
‘e xog 'p[86°0 ‘26'0] G6°0 (N:y) Oes a1y 000Z-666T (€66T [hUN) d2UBIBYIP ON SN 0002-G86T eljensny apeeg pue £100D
paloie 66z abed ‘¢ xog 80UBIBYIP ON SN G002-986T elensny (1€) 'Te 12 apeeg
pl2 v21-6'T2T] €°€2T (N) '[0°65T-6'2rT] 8'0ST () ¥SV ueqin SN 8002-¥002 elensny (2S) MHIV
e ul sdey doUBIBYIP ON 1S¥'ve T66T-GL6T N (T9) "re 1o dniep
(IN ‘10¥)
HITT'T-€0°TI 90°T (N:d) ¥ [einy 0552 1002-G66T puejay| (09) "re 10 dreys
ureds (6%)
5[62°0-19°0] 69°0 (N:d) ¥ ueqin LE0'T 966T-G86T ‘epeuel ‘e 39 Bloly-_UBDQO
[20'1-88°0] G6°0 (N:d) H 80UBIBYIP ON 19T 8002-7002 Yewuaq (8) e 30 1allBN
[960-82°0] 98°0 (N:d) ¥ ueqin 6.2'8 €002-766T Yewusq (Lv) "re 10 esie
5'a'o(VV) 92°0 ‘(M) 02°0 (N:d) "y ueqin €L€'.€ 666T-066T VSN ‘YA (97) "re 18 J8NIO
(5v) e
p(pauodariou 12 ‘500 < d) T°2¥T (N) ‘0°9€T (¥) ¥SV 90UBIBYIP ON T0S'T 9667 VSN ‘S weyioquibBiH
yolN) %L°2G “(d) %e 2y ueqin T€L'Y 11027002 VSN ‘HN () 1o 32 1Y
ply'2€T-€ TETI 6°TET
(N) ‘[2’6TT-G'9TTI 8°2TT (M) WSV 8T ¥33S
pl8vZT-€v2T]
S¥2T (N) [2vTT-G€TTI THTT (4) ¥SV :4OOVVN ueqin SN €T02-6002 vsn (ev) "le 1@ puyez
apSPeT (N) ‘THIT () ¥SY ueqin SN €T02-6002 vsn (zv) 'Te ¥e puyez
[rS'1-08°01 TT'T WV
[96°0-78°0] 06°0 M (vv) 8ouaiayip ON (W)
‘(Aususp 1siBojoin ybiy :moj) ¥H sisibojoin Aususp ybly sealy z19'e2 9002-G66T vsn (T¥) "re 18 Jofey
oplpauodaiou 12) (vv) 68°0 (M) €6°0 (N:y) oes arey ueqin SN 0002-G66T vsn (52) "Te 18 rewsr
(ov)
2 p€EPT (N) '8°2ET (M) ¥SY ueqin SN 1T02-1002 vsn ‘e 19 uews|fo
[9T°T-¥6°01 SO'T (N:d) ¥ 90UBIBYIP ON 566'T T00Z-€L6T vsn (6€) 'e 19 BBoID
vsn
1Ses
poloiue ul sde (eseasip pazjeao|) ueqin 89%'99 T00Z-666T -ypnos (8€) Te 18 asnuya@1y
(2€)
ajoiue ul sdep 90UBIBYIP ON SN €002-666T epeue)d ‘e 18 AremojoH
1dAB3
»l22°0-9T°0] TZ'0 (N:d) ¥Y ueqin SN 2002-666T ‘yelgreyo (9€) "re 18 Ae@
(vaNyd “d ‘NVadN ‘N) STVILNIHIHH1A TvaNA/NYadn
ozIs
n.Lwva_omE Ul [eAla1ul @2USPIIU0D 94G6] SBulpulH aouapIoul 1saybiH a|dwres pouad uoneoso] S9ouaIa)ey

"90UBPIOUI JaouRD Bye)sold Ul SfenuaIayip uo Saipnis papnjoul jo Arewwns | € 379v.L

April 2019 | Volume 9 | Article 238

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

(panunuod)

spuejiayiaN
9jone g9z abed 1sea
‘€ aInBid * p(pauodaiiou ) 22 (@) OET () ¥SY 8002 Weniyy 90L'CT 8002-966T -yinos (T2) 'Te 10 suey
5l€€'T-69°0] 96°0 (v:a) ¥H 20UBIBYIP ON zeL 6002-066T ueder (02) Te 18 BUIN
(69) e 30
[eg'8-217€] 86°G (eBeIURAPE BSEAIOUI HUN) HY BUETTIN T9E'0T 800¢-5002 uel| Texysoyyi-peppeH
091y (89) ‘e 1
5,[96°0-€8°0] 68°0 (v:a) ¥ usniyy SN ¥002-266T -onand opebjes-010
salpu
1S9M
[62'T-T6°0] 80'T (v:) ¥ 2oUBIBYIP ON 0S.'T 0T0Z-6002 youai4 (29) "re 18 827
(slonu02) e6€
(seseo) (99)
Hlr6'2-52°T1 26'T (v:a) ¥O pabejuenpesig L0V 2002-0002 vsn ‘oS ‘e 19 uosiapues
(vv)
geo(PEHOdBI 10U D) (VW) ST'T ‘5(W) §9°0 (v:a) ¥ 90UBIBYIP OU ‘(M) JuBNYY €/€'/¢€ 666T—066T VSN ‘YA (9v) "re 18 J8NIO
vsn
[26°0-06°0] £6°0 (eBeIUBADESIP BSEAIOUI HUN) HY (W) uanjyy 6ST'TE 666T-886T “eueIsinoT (G9) "fe 10 1ourEN
ploT6-2'18] ¥'98 (@) ‘[T'08T-T°29T]
9'€/T (v) .66T-966T [T'60T-0'€0T] 0°90T
(@ ‘[T 12T-2%9T]1 6'29T (V) 566T-886T [6'2.-T'72] (L66T-886T) JUBN|YY
092 (@) ‘[8'62-T'92] 08 (V) YSV 2861261 ‘(L86T—2L6T) 9oUdIaYIP ON 890'€8 166T-2L6T VSN ‘v (79) ‘e 1@ N
(s1onse 6g-gg abed ‘v 626'0ST 80029002
‘e saunbi4 urumoys |0 ‘T00°0 > d) ‘28'0-52°0 (v:a) ¥ BUETIN -600'8VT ‘2002-0002 VSN 'vo (€9) "fe 18 UIA
p2l08'0-22°0] 82°0 (v:@) onves arey wenyy ¥8v'86 2002-866T vsn 'vo (29) e 19 Busyd
9)onte gg abed ‘sainbiq
p(pauiodaiiou 12) ‘09 (a) 08 < (v) ¥SY 8002-9002 waniyy SN 8002-0002 vsn (19) e 10 NA
op(banodal (09)
10U 12) (V) 28°0 (M) 89°0 ‘(Ire) 62°0 (v:@) ones ayey BUENTTT SN 266T-886T vsn fewsar pue ybuis
[211-€6°01 ¥0O'T WV
[z6:0-58°0] 88'0 M (V) @ouaiayip ON
‘(ebejuenpesip aseaoul yun) YH (M) wenpy z19'€e 9002-566T vsn (tv) e 10 Jofey
yal@) %SCT (V) %922 LNy 8L0°L5€ 8002-2002 vsn (6S) e 12 usi
plz’0z1-6'81T] 5617 (a) '[0°2€T-6'S2T] 6'82T (V) USY wenyy 985'GV6 £T02-6002 vsn (85) e 18 uoisnoH
[to'T-52°0] 28°0 (v:Q) ¥H doUBIBYIP ON SN 2002-0002 vsn (29) "re 10 waiseH
vsn
ajoiue GeTZ abed ‘T aunbiy ‘v pue
BUETIN 000'9Ey 6002-5002 sorels 91 (95) 'fe 18 80909
(@39V.LNVAQVSIA ‘d INFNT44Y V) STVILNIYIHHId IOVINVAAYSIA VILY TVILNIAISTY
eleasny
o(N) %6°L€ ‘() %8'G9 [einy 98989 1002-286T ‘MSN (59) "re 1@ nA
)
EY4S
g.mﬁwamv_omhn Ul [eAIB1UI 92UBPIIUOD 94G6] sBulpulq aouapIoul 1saybiH a|dwes pouad uoned0T EERIVEIETEN|

panupuo) | € 319vL

April 2019 | Volume 9 | Article 238

10

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

'SJUBIdIY0D paliodal woly paressus g

‘sofisiels annduosap uo paseq sbulpuld,

(500 > d) ueoyubis,

"SOljes BOUBPIOUI PazIpIepUels 10/pue (Usw 000°00T Jod) sajes sduaploul pazipiepuess-abe uo paseq sbuipuld,

‘peal 0} IaISes WAy} Sxew pue sa|gel SS0Ioe AOUs)SISUOD 9INSUS 0} Paje|ndfed Sem Oljel 81kl JO Ol SPPO 9SIaAUl 8y} ‘pabejueapesip 10 [eins sem A106a1ed aduals)el 3yl §l,

'sainBy Ajuo anefb sioyine usym papiroid suoneld 8oUBIRNRY

‘paredipul aiaym 1daoxa ‘ainseaw [ealydelBfoab pue abe 1oj 1ses| Je palsnipe sajewnsa paseq-[epow uo paseq sbuipul,

“DHUM ‘M ‘BIUIBIA ‘YA ‘S81eIS pauun ‘YSnN

‘wopBury panun ‘N ‘onel aduspioul pazipiepuels ‘YIS ‘sinsal pua ABojoiwapida aoue|iaAINS ‘YIS ‘euljored YINoS ‘DS ‘UBISY-UINOS VS HSU aAlne[al ‘Y ‘puejall jo oignday ‘|oy ‘onel SppO ‘YO Palels 1ou ‘SN ‘puejal| ulsyluoN
‘IN ‘aaysdweH MaN ‘HN ‘salsiBay Jaoue) [eus UONBID0SSY UedLaWY YHUON ‘“YDIVVYN ‘1ddiSSISSIAl ‘SN ‘sajebuy S0 ‘v ‘0iel prezey ‘YH ‘[eAlsiul 9dUapiuod ‘|D ejuiojied ‘v ‘alel pazipiepuels-abe ‘YSy ‘Ueduswy-uedly ‘v

a|onue g abed ‘g aunbi4 elensny
pUENTIT SN 1002-866T ‘aid (€9) "fe 10 quieId

puepoos
[96°0-92°0] £8°0 (v:a) Y BUETTIN YTE'ST 2102-1002 UIBISaM (ST) "e 10 poamL

plPaodaliou [9)429°0 '2002-€002 (L00Z-266T) JUaN|HY

6.°0 ‘2002-266T '66°0 ‘966T-T66T :(v:Q) onel sjey (966T-T66T) 8ouaIaylp ON 61G'GT 1002-T66T puepoos (92) e 18 anbieys
5[£8°0-25°01 89°0 (v:a) 4O BUET IV ¥8v'96 8002-€002 puepods (5¢€) "re 10 uebio
[68°0-28°0] 88°0 vS-uou ‘[£2°0-85°0] 2970 VS :(v:) ¥Y BUET I 20T'.8 7002—986T pue|bus (52) "e 1o abuey
[s0'T-96°0] 00°T (v:Q) ¥Y doUBIBYIP ON LS¥'ve T66T-GL6T N (T9) "re 1o dniep
ureds (6%)
[e6°0-25°0] £2°0 (v:Q) ¥ pUENTII LE0'T 966T-S86T ‘epeuel ‘[ 39 BjoIy-BUBDQO

ureds
[92°0-2%°01 09°0 (v:) "y anyy SN 9002-€66T ‘euol9 (72) e 10 susdIA
ureds (€2)
[08'0-69°0l v2°0 (v:Q) ¥d JUETTIN SN 2T02-6002 ‘eluofered e 19 ||9-epIes

2ouelS
,[26'0-82°0] ¥8°0 (v:Q) ¥y BUETTIN TI9'TT 6002-266T ‘ApuewioN (91) "re 19 a18fig
(z2) ssedispiom
plz6°0-08'01 98°0 (@) ‘[2€T-ST T ¥2'T (V) WIS wenyy 2.6'9 G66T-TL6T puejui4 pue efexpind
,[€8°0-G2°0] 62°0 (v:Q) ¥H pUENTIT 19T 8002-7002 Yewuaq (8v) "2 18 saliaN

azIs

D.Lmumv_omﬁ Ul [eAIB]UI 9D2USBPIIUOD 94G6] SBulpulH aouapIoul 3saybiH a|dwes pousad uoned0T EELIVEIETEN|

penupuo) | € 31gvL

April 2019 | Volume 9 | Article 238

11

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

(panunuo2)

0'ev (Q) ‘2°8€ (v) ¥SY ‘G.= by

(5= aby) aouaiayip ON

yo?'ST (@) 26 (v) SV 'v2-0G 86V (7205 96v) pabejuenpesiq SN £T02-8002 vsn (85) "fe 38 uoIsnoH
(81) amoH
[88'T-05'TI 89'T (v:a) HO paBejueapesia 900'99¢ 0002-L66T vsn pue a3|udaI9
[ev'1-68°0] OT'T
uoreanp3 ‘29 1-96'0] L2'T uswkojdw
[z6T-TTT] (Ausnod
Ly'T Auanod 162 T-€0°T] LE'T dwodu| ¢(v:d) YO ‘awodul) pabejueapesiq 20S'C 0T0Z-686T VSN ‘salels € (06) e 3@ NYD
(@) %9T '(v) %ET pabelueapesiq 45107 1661 VSN ‘sarers / (68) T 19 siokg
vsn
[ve'1-02'T] L2'T (v:a) ¥y pabejuenpesiq 1G2'9ey 6002-5002 ‘v pue sajess 9T (88) '[e 10 00509
(@39VLNVAQVYSIA ‘@ 'LININTHHY V) STVILNIYISHIA IOVLINVAQYSIA VIHY TVILNIAISTY
(pauodai 1ou D) 4T9°0 (2oUBISIP 1SaMo| :1saybiy) YO S19]Udd 19JUBI 0) 1S8S0|D 8/0'G2 ¥002-766T puefeaz maN (28) "Te 10 saukeH
apln) %2'S (98)
(4) %8°TT dueIseraw ‘(N) %072 ‘(4) %0°9z st-ubiH feiny v0z'L €102-800¢ ellelsny ‘eloJIA e 19 ayesoasny
p(G0°0 < d) () %rz (d) %8'C 9JuaJaYIp ON 786'T 0002-566T el[ensny ‘eLoldin (G8) 'Te 10 eded
ap(N) %66 ‘(41) %80T feany 989'89 ,002-286T elensny ‘MSN (SS) "o 38 NA
[99'T-88°0] TZ'T (N:d) YO 9oUaIBYIP ON 89T'70T 6002-086T eleasny ‘MSN (78) "fe 10 usuonIaL
e T-vT' Tl ¥2'T (N:Y) ¥H feiny €9'CE 2002-€66T eleasny ‘MSN (v2) re e om
(€8)
ply0'2—25°0l €0'T (N:Y) YO 90UBIAYIP ON S00'T 60029002 eljensny ‘MsSN ‘[e 39 pisuhzodag
[v2 1-50'TI ¥T'T (N:Y) ¥O feiny 682'09 2002-966T vsn 14 (z8) '[e 10 orIX
(18) oeix
jlone ur sde Jemny GEY'9ze 1002-T86T vsn 14 pue s}8eA009
(08) Buem
(paniodaiiou 19 ‘50°0 < d) 96°0 (N:d) HO 90UBIBYIP ON 1622k 2002-866T vsn il pue AuayeTon
[rT'1-v011 60°T WYV
[L0'T-TO'TIE0T M (M) onelsersw Auo
‘(2ourysIp 8seaIOUI YUN) YO sisifojoin woyy 1sayung 1522 5002-7002 vSn ‘ON (62) "re 18 sawjoH
p(50°0 < d) (n) %ze ‘(4) %ve 8duaiayip ON €ee'TT 8002 vsn (82) 'Te 19 sniejo)s
[2v6-1€°T1 892 WV (vv) sisiBojoin
[T2'1-62°0186'0 M Ausuap mo| sealy
‘(Ausuap 1siBojoin ybiy :moj) ¥H (M) @ouaIayip ON z19'ee 9002-G66T vsn (T¥) "re 1o JofeN
yelPauodariou 19) (vv) 60°T (M) €T'T (N:Y) ones ajey [eany SN 0002-G66T vsn (52) 'Te 18 fewsr
[95'T-62°01 80°T (N:d) YO 90UaIAYIP ON 1G¥'C T00Z-€L6T vsn (6¢) e 30 BBLID
ap(N) %L°6T ‘() %9°€2 feany 286'TS 9002-7002 vsn (22) e 10 umpreg
(vdnyd Y 'Nvadn ‘N) STVILNIYIHIA TvENd/Nvadn
pl@0URD ZIS
oﬁﬁmumv_omﬁ Ul [eAI3]UI 9DUBPIIUOD 94G6] SBulpulH paoueape 1saybiH a|dwes pouad uonesoT] SoouaI9)ey

‘190ued a1elsold abels pasueApe Ul Sfenuaiayip Uuo Saipnis papn|oul jo Arewwns | ¥ 319v.L

April 2019 | Volume 9 | Article 238

12

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

‘ay ‘oel SpPO ‘HO ‘S8eM YINoS MaN ‘MSN ‘Aesiar MaN ‘TN ‘euljo;eDd YHON ‘DN ‘paless Jou ‘SN ‘sejebuy so7 ‘v ‘siol

"dnouf souaIsjal "SA J90UEBD padueApe Yim pasoubelp Buisq jo pooyjsy Jaybiy suesw anfea aansod vy,
‘peal 0] JaIsea Way} aew pue sajgel SSoIoe AOUB]SISUOD 3INSUS 0} Pale|Nd[ed SeM Oljes alel J0 Oljel SPPO asIaAul ay) ‘pabeiueApesip Jo [ein sem Alobared aoualael au) Jig
"abess Ag (usw 000'00T Jad) seyel paziprepuels-abe uo paseq sbulpuld,

(500 > d) ueoyubiS,

‘sofisiels annduosap uo paseq sbuipuld,

*saunBy Ajuo aneb sioyine usym papiroid SUOITEND B2UBIBNRY
“payeoipul aiaym 1daoxa ‘ainseauw [eolydeifosb pue abe Joj 1ses| Je paisnipe serewnss paseq-japow uo paseq sbuipuidq
'sdno.b si 1eoued aresold 10 9zis Jown) [edjuld ‘sisoubelp Je afels se yons ‘asessip Jo pealds JO aINSesal dWOoS,

“OUUM ‘M ‘SSIEIS PaluN ‘YSN ‘WopBuiy patuN ‘YN {0lel 82UaPIOUl PAZIPIEPUEIS ‘YIS 90UBIYIP Sl

1 ‘onel prezey ‘“YH ‘epuol4 ‘T4 {[eAISIUl 80USPHUOD ‘| ‘81l pazipiepurlS-abe ‘YSY {UBdLBWY-URILY VY

(pauodaijou 12 '50°0 < d) 82'T (v:d) 4O 90UBIBYIP ON 8.0'Ge 7002667 puefeaz maN (28) 'Te 1o saukeH
(zom)
[0£2-59°TI S6'T (v:a) 4O paBejueapesiq OV L 8002-0002 eleasny ‘MSN ‘[ 18 UsuoNIaL
[sr'1-€2'Tl €€°T (v:a) HO pabejuepesiq 89T'¥0T 6002-086T elrensny ‘MSN (78) "fe 10 uauonIaL
6T T-70'Tl 2T'T (v:d) "H pabejuenpesiq £v9'ce 2002-€66T ellensny ‘MSN (v2) e 1o on
(tom)
yelo'-672l 6% (v:a) paBejuenpesig 088'/2 2102 pue|bu3 ‘e 18 uesjoR
(12) e 10
log'T-2TTl T2'T (V:a) 3O pabejueapesiq zLE'0T 0T02-9002 puejbuz usslses sojnodozyelf]
op(@) %G'9L (V) %' TL pafejuenpesia ceeey 9002-0002 AN (00T) T 10 AopOIN
(66) e 10
[60'T-€0'T] 90°T (v:a) 4O pabejuenpesia 9T6'ST 9002-866T n sojnodozyelf]
spuelayieN
op() %0€ ‘(v) %92 paBejueapesiq 980'TT 8002-866T isea-ymnos (86) "fe 10 suey
[T0'1-26°0] 96°0 (dwiodul 8seadul 000'T$ 1ad) YO 9oUaIBYIP ON €80'TT 10022002 vsn ‘14 (26) e 30 oBIX
[86'0-29°0] T8'0 (eBeIURAPR BSEBIOUI HUN) HO paBejueapesia 682'09 2002-966T vsn 14 (z8) 'Te 10 ovIX
[96°0-82°0] 98°0 (uoneONp® 8SE8IOU! HUN) HO
[66°0-26"0] 86°0 (sWOdUI 8SBAIOUI HUN) YO paBejuenpesiq 98€',9T T00Z-066T vsn (96) e 30 oBIX
(s6)
@) [e'ze-T1'02] %e 12 (V) [€'9T-T'ST] %L ST pafejuenpesia G9€E'95Z L00Z-T86T vsn 14 ‘e 19 SpBA00D
(v6)
plL7T-¥T'T] 0€'T (v:a) 4O pabejuenpesiq 968'TT 2661-886T VSN ‘Honea ‘e 18 ZLeMyDS
op(@) %2 vE (V) %z'Ce pabejueapesia 666'TV 666T-€66T VSN ‘tN (€6) 'Te 18 NIN
(paviodai (08) Buep
10U 1D ‘500 < d) 260 (eBeIURApE BSEAIOUI NUN) HO 90UBIBYIP ON 162'2Y 2002-866T vsn i pue AuayeT1on
jolone 8oz abed ‘g ainbid (166T-286T) pabeiuenpesiq
‘(286T-2L6T) @2Ud194Ip ON SN 166T-LL6T VSN ‘vl (79) e ¥ NI
v 1-ge'Tl 6€°T (V:a) HO pabejuenpesiq ¥SL'VEQ'T €102-¥002 vsn (z6) 'Te 10 1auRM
[€T1-90T]
60°T uoneanp3 ‘[z1°T-50°T] 80T 8wodu| (v:a) 40 pafejuerpesia ¥9%'289 ¥002-866T vsn (16) e 1@ mojre
[e0'1-62°0] 06°0 VYV
[€9T-6L01ET'T M
‘(eBejuenpes|p aseaoul yun) YH 9dUaIYIp ON €25'2e 9002-G66T vsn (T¥) e 10 JofeN
pl20URD 9ZIS
u.nmwumv_om‘_n Ul [eAIB1UI 92UBPILIUOD 94G6] sBulpulq pasueApe 1saybiH ajdwes pouad uole20T] SERIIEIETEN]|

panupuod | ¥ 319vL

April 2019 | Volume 9 | Article 238

13

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

(penunuoD)
(¥102-7002)
(payodaliou 10 '50°0 < d) #2°0 (N:Y) YH (S) dd peY Oym uBW ‘dUBIBYIP ON 989 T ¥T0Z-#002 BlfensSny ‘elojdIA (STT) e 10 ueL
(8002-566T)
[£°0T-95T] 60't (N:d) YHS SOd S1edk-0T (p s) dd pey oym usw ‘ueqin ¥86'T 0002-G66T Blfensny ‘eloldIA (58) "re 10 eded
(TT0Z-5002) (r11)
[50'2-22°0] T2'T (N:d) YHS SOd Slesk-g (p ‘1 's) @dualayip oN €6€'L 1002 AINc-5002 elrensny ‘a1d e 19 sewoy L
(8002-086T) (€11
[9T'T-50°T1 0T'T (N:¥) YHS SOd (p ‘s) uequn £75'G6 800¢—086T elrensny ‘MsSN ‘[e 18 UBUONIBL
(566T-T66T) (@tT)
[8r'T-20'Tl €2°T (N:d) ¥H (p) s183U8D 182UED 0} 1S8S0|D €€8'9 G66T-T66T puepods ‘e 18 [pgqdwed
(8002-066T)
[6e'1-6T°T1 92'T (N:d) ¥O (p o) uequn 6GT'EL 8002-066T uspams (ttT)"re18
(€002-566T)
[PT'1-62'0] G6°0 (N:Y) YH (p ‘s) @duaiayIp ON yy'L8 2002-G66T VSN ‘XL (0TT) "e 3@ auyMm
[eAIAINS D1410ads Jaoued-a1e1sold
(2002-266T)
[ov'T-6T'T] Z€'T (N:Y) Y3 sreak-0T (p ‘s) uvequn 98989 1002-286T eljensny ‘MSN (59) "re 1@ nA
(6661-266T)
[T07-09'T] €52 (N:Y) Y3 sieak-g (s) ueaqun SN 966T-266T elensny ‘MSN (60T) "Te 18 Buor
[Te'T-2T'Tl ¥2'T '¥002-000Z ‘[LTT-TT'T] (900z-286T)
¥1°T ‘666T-066T ‘[S0'T-26°0] TO'T ‘686T-286T :(N:d) HH Siesh-g (¥002-066T) Ueqin SN ¥002-286T elensny (1€) 'Te 10 apeeg
(9002-766T)
ql09-58] %25 (N) ‘[25-5v] %8Y (d) SY sreah-g ueqin 6.2'8 €002-766T Fewusq (Lv) e 19 esren
|eAININS BAIR[Y
(T00z-286T)
[20'T-92°0] T2°0 (N:Y) YH sieak-¢ (p "2 1) ®2UBIBYIP ON €ZT'vT T002-286T ellensny ‘vm (80T) "fe 38 IreH
(S00z-166T)
[20'T-TO'T] ¥O'T (Bwn [9ARA BSEBIOUI YUN) YH (p) 8120 Arewind 03 1885010 889'0¢ 2002-166T puelbu3 uiByuON (20T) e 1@ sauor
(2102-+002) (901)
[70'T-¥6°0] 66°0 (N:d) ¥H (p "2 1 ‘s) @ouaIByIp ON 666'GLL 2T02-7002 vsn [e 19 UIBlaN_A
[eo'T-06°0] T6°0 (p "0 ') d2UBIBYIP ON (L002-7002)
ubly ‘[82°1-£6°0] 60°T reIpawsIUl [SZ'T-9/°0] 86°0 MO| ((N:Y) UH Siedh-g sdnoib s Od NOON Ag G2V 1002-¥002 vsn (S0T) "[e 18 peseld
(P (et0Z-7002)
6lS0"1-68°0] 26°0 (N:d) ¥H ) 'S) YS-a1eIpawWIaIUl ‘9UAIBYIP ON 8/€'892 21027002 vsn (70T) 1@ 18 ysrew
(2102-7002)
[9z'T-98°0] €0°T (N:d) YH (p 2 "3 ') dsu-ybiy ‘aouaiayip oN G9G'6T 9002-002 vsn (e0T) "fe 19 UBYD
|eAININS [[edaAQ
(IvaNY Y NVEdN ‘N) STVILNIYIHH1A TvINA/NYadN
ﬁw,u.o,g.&muwv_umﬁ Ul [eAIB1U] 82UBPIIUOD 94G6] (JeAlnINs azis (renu1ul [EAIAINS)
1a100d s1ysii Aleriow Jaybiy ‘si Alljeriow Jo [eAlnIns) sbuipulq leainans 1saybiH a|dwes leasaiul onsoubeiq uoneoso EERIEIETEN|

‘[eAIAINS J90URD S1eIsoid Ul S[enualayip uo salpnis papnjoul jo Arewwns | G 319v.L

April 2019 | Volume 9 | Article 238

14

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

(panunuo?)

[80'T-20°T] 50'T (eBeIURAPESIP BSEBIOUl HUN) Y SIedk-G
[lETT— '€'6T—] €'GT— (%) deb uoneaudaq 'Sy sieak-g
lov'g-2€72] 2G°€ (v:Q) Y3 siesh-g

r(Pauodal jou D) £0°T (Bwooul Buiseaoul) YH sieak-g

[r9'T-0T Tl v€'T (v:Q) YUH siesh-¢

lee'T-60'T] 02'T (v:a) 4O

[20'T-S0'T] 90°'T (eBejueApESIp 8SEaIOUI HUN) YH

[Po'T-0T'TISET G.=

8By ‘[97'T-TO'T] TZ'T ¥2-09 96V ‘[22'1-G9°0] 80'T 09 > 8by paoueape
[re'T-96°0l €T'T

G/= 9bY ‘[r2T-22'T] 97T ¥2-09 86V ‘[T€'€-06°0] 22T 09 > 8bY paz|eo0]
(v:a) "H

(paniodarjou 1D) 66°0 (9odur aseasoul yun sad) ¥H

[66°0-86°0] 66°0 (8WOdUI sEBBIOUI 000'TS 48d) UH

[80'2-v0'T] L¥'T (v:a) ¥H
[2€1-66°0] ¥T'T (v:Q) YH SIedk-§

[8T'T-60'T] £T'T uoneonps ‘[ye'T-€2'T] 82'T dWodUl :(v:a) ¥H

[ee'T-z0TloT'T
uby ‘(58 1-G2'T] 2G'T eveipawiaiul (05 T-78°0] ET'T MOl :(v:d) HH siesh-g

[TZ'T-20'T] ¥T°T uoneonps ‘[y€ T-6T T] 92°T dwodul :(v:a) ¥H
plSET-GT'T] G2'T UblY ‘plze T-0T'T] TZ'T Srelpawdiul (v:Q) ¥H

plLET-60'T] Z2'T uoreonps ‘g[2€1-0T"T] €2'T swooul :(v:a) ¥H

usniy
BNy
weniyy

usniy

(1“0 ) wenpy
(s) wanyy

(1) uaniyy

(9 1) (09= obe) Juanjye pasuenpy
(#2-09 8be) wsnjye pazieao
ydnoub abe pue abels Ag

(0 1 's) uany
(01 ‘s) weny

(02 *s) weniyy
(0 ‘s) @ouaiayip ON

(101 's) uanjyy

(4“2 “3) (qsH-mo|) 8oUBIBYIP ON
(1su-yBiy ‘ereipawisiul) JusnYY
sdnoub ysu Od Ag

(4“0 ‘1 's) ysu-areIpaWILIUI ‘JuBN|YY
(0 3 's) wenyy

sdnoib ysu-ybiy pue areipawaiul Ag

(123 's) is-ybiy yusniyy

Y0'ET

2e6'L

666'€

SN

€2T'vT

918'9¢

889°'0¢

980'TT

Zr0'sT

LS¥'9

008'T
zeey

666'GLL

SL2'TY

8.€'892

6TL'ETT

S95'6T

(€102-266T)
0T0Z-L66T

(0t0z-€66T)
7002-€66T

(900z-166T)
¥002-566T

(566T-€L6T)
S66T-EL6T

(T00z-286T)
T00Z-286T

(ot0Z-886T)
6002-886T

(5002-166T)
2002-766T

(0t0Z-866T)
8002-866T

(£002-1002)
1002-T002

(et0Z-1002)
1002-1002

(6002-266T)
€002-266T

(2002-266T) L66T

(¢102-7002)
2102002

(200z-¥002)
1002-7002
(2102-+002)
2102-7002
(eT0Z-7002)
€102-7002
(zt0Z-7002)
9002-7002

2duel4 UIs1ss\

ueder ‘e)eso

BIqUI0|0D ‘I[eD

vsn

elfensny ‘vm

104

pue|buz ulsyuoN

HEIEEN
1SB8-UIN0s

vsn ‘14

vsn ‘14

vsn
‘03siouURIH UeS

VSN ‘serels L

vsn

vsn

vsn

vsn

vsn

(vz1) ‘Te 1910109
(ezT) 210 0N
(zz1) "o 18 ONRIg
(tz1)

‘e 10 opjouel
[EAIAINS BANR|DY
(80T) "fe 38 IleH

(0z1) "fe 18 suing

(20T) "e 3@ sauor

(86) 'Te 19 suey
(6TT) "Te 19 o®IX
(8TT) "e 38 BuoH

(z11)
‘[e 18 uanoyeq

(68) e 10 s1efg

(901)
[e 39 UIBUSNIA

(50T) e 10 peseid

(70T) T2 18 Usre

(91T) "l 18 JoSEID

(€0T) "fe 1@ UBYD
[eAIAINS |[e49AO

(@39VLINVAQVYSIA ‘d 'ININTH4Y 'V) STVILNIYIHHId IDVINVAAYSIA VIV TVILNIAISIY

yopo'qelSIDMOBIQ Ul [eAIBIUI 9OUBPHUOD 9656] (leAIAINS
13100d s1 s Ayeriow 1aybiy Ysu Aljeriow 1o [eainIns) sbuipuiq

[eAInIns 1sayBiH

azis
a|dwes

(rend@1ul feAInINS)
Jenssyul onsoubelq

uoiedoT

Sadualajay

penupuo) | § 31gvL

April 2019 | Volume 9 | Article 238

15

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

(panunuo?)
(900z-986T) (ovT)
[8T'e-92°T] L€2 (v:a) ¥H (03 's) wanyy €e8 066T-986T vSn ‘ofeaiyd ‘e 39 uewaaly
Jusyeas) (5002-966T) (6eT)
[56'2-99'T] TZ'Z 1493 ‘[06°€-8€'T] 02'Z dd (v:@) ¥H Aq paynens ‘paziedo| yuanyy €56'€2T G00Z-966T VSN 'vo Te 18 [eyiuajioH
aonJe 6z abed ‘T aunbiy (€T02-0002)
(1 's) ueniyy 10T'0L2 €102-0002 VSN 'O (8eT) "R 12 SIF
(6661-866T) (09)
[89'T-9%'T] 25T (v:a) &H SVENTI SN 666T-866T vsn fewsa pue ybuis
(8002-+002)
q(Pauodariou 19) %606 () ‘%L'S6 (v) SOd sieak-G wanyy 810°LG€ 8002-200¢ vsn (69) Te 19 usi
(c00z-266T)
[79'1-02'Tl 0¥'T (v:a) &H (0 1 's) [euoiBai/[ed0] ‘JuBN|YY 822'T9 666T-266T vsn (2e1) e 39 NQ
[enlnINsS o_tomﬁw J8duUed-9)e}soid
(r00Z-766T)
ql82-€2]1 %92 (a) ‘[68-98] %88 (V) SY sieak-g weniyy 2€9'6 £002-766T puejeaz maN (9€7) 'Te 10 shaiyar
(2002-266T)
[es'T-62'T] O¥'T (v:@) ¥3Y siesh-0T (1 's) wuenyy 98989 1002-286T elensny ‘MSN (55) e 30 NA
(T002-966T)
(penodaitou 10 ‘500 < d) 60°T (v:Q) YT siesh-g (s) 2uBIBYIP ON vv'oe 0002-266T eljensny ‘MSN (eT) "R 1O NA
(800z-002) (veT)
[6Tz-2eTl 22T (v:a) 43y siedh-g (s) ueniyy SN 8002-7002 elensny ‘MSN ‘fe 19 Ainquels
(0102-9002)
qeIoe Gg abed ‘g aInbi 'Sy sieak-g weniuy SN 1002-T002 elenSny (E€T) MHIV
(L002-966T)
y(Psuodal1ou 19) 6'2— 9002 (%) deb uoneaudsq reak-1 wanjyy €62'69Z 9002-966T puejbuz (zeT) e 10 10yoRY
Mle'o—"v'z—]¥'1- 2102 (€T02-966T) (T€7)
[1'2— ‘e'e—] 2'2— 9002 [0'e— ‘€v—] L'€— T00Z (%) deb uoneaudsq resh-1 waniyy SN £T02-966T pue|bu3g [e 19 noeyarex3
(0002-186T) SEENY (0eT)
[8T'T-26°0] L0°T (v:@) Y3 siedh-¢ 9dUaIBYIP ON YTL'T 166T-T86T pue puejbug Te 18 nabbo|s
(T00Z-986T) So[eM
1l9¥— ¥'L~] 0'9— 666T-966T (%) deb uoneaudaq sreak-g wenyy  +000'T0C 66619861 pue pue|fug (627) e 10 Uemoy
(T00Z-966T) S
1l§'S—"0'6~]2'L— 666T-966T (%) deb uoneAudaq sieak-g uanjyy T26'€L 666T-966T pue puejbug (¢2) "re 10 uews|od
(8002-0002) (8z1)
[8T°e-T9'0l 6€°T (v:Q) Y3 Siedh-g (S) @2uBIBYIp ON 168 1002-0002 puepods ‘mobse|n ‘[e 39 anbyeys
(8002-166T) (227) uosion
[89'T-TE Tl 8¥'T (v:Q) Y3 sresh-g (s) waniyy 262'ST 1002-166T puepoos pue anbyeys
(#00z-986T)
[yly'€— '€'0T—] 6'9— 0002-966T (%) deb uoneaudaq sreak-g wenyy €19'92 0002-986T N (927) "Te 39 oRUS
(9002-2002)
[78'T-9%'T] GG'T (v:Q) Y3 siesh-g usny 655'2ET 9002-L66T Auewis (52T) " 10 ussuer
J'a'po‘qrelS19319BIq Ul [eAISIUl 92UBPHUOD %4G6] (leAinins azis (reasaiul feninns)
1a100d s1 ysii Alperiow Jaybiy ‘Ysii Alljeriow 1o [eAlnIns) sBuipulq leAinans 1saybiH a|dwes leasa1ul onsoubeiq uoneoso SERIIETETEN|

penupuo) | § 37avL

April 2019 | Volume 9 | Article 238

16

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

(50°0 > d) Juedyubis,

"SIUBI0YR00 paodal Woy paressusn,
“(eyersoud ayy 03 pauyuoo) || pue | 8belS si Bsessip paziedoT,
‘peal 0] JaISea Way) aew pue sa|gel SS0Ioe ADUB)SISUOD BINSUS 0} Pale|Nd[ed SeM Oljes 8kl J0 Oljel SPPO asIaAul 8y ‘pabejueapesip 1o [ein sem Alobaled aoualajel aul Jig

‘dnolb pabejuespesip

1SOW 8y} 10§ [BAIAINS 1aMO| SaljdWl BnjeA dAeBaU € ‘UoNUBAUOD Ag "s|apoLu uoissaibal wolj sdnolb pahejueApesip 1SowW pue Jusnjye 1Sou 10} S8TeWSs [BAIAINS BAle|3) Pa1olpald usamiaq (%) 8ousiayip amnjosge auy si deb uoneaudaq,
‘TeAIAINS Janeq Saldwi yyeap Jo ysii 1amo| Sealaym [eAirIns Jaiood saldwi yyeap Jo s 1aybiH
*99UapIsal [elni/ueqgin 1o} paisnipe os|y (1)
*sanipiglowod 1o} paisnipe os)y (9)
-abejuenpesip-ease 1o} paisnipe os|y (p)
'$1010®} palejal-juawleal) Joy paisnipe os|y (1)
'sdnoJb ysi 19oued aresold }IomiaN Jaoue) aaisusyaidwo) [euoleN J0 8109s uoses|o ‘sisoubelp ye abels se yons ‘sisoubelp jo peaids Jo ainseaw awos 1o} paisnipe os)y (s)
"abe 104 paysnipe sippouw |Iv,
‘(siselselaw Jo} anmsod Ajeaiud ‘TIND) oneiselsw pue (sapou ydwi| feuoiBal aanisod Ajeaiud ‘TN9) feuoifal ‘(0T-8 SO yum
$2100 Asdoiq < 10 G ueped 9 Arewnd ‘719-ggL ) sl ybly A1eA ‘(Tw/Bu 0z <vVSd ‘8< SO ‘eg19) ybly (Tw/Bu 0Z-0T VSd ‘L SO ‘0z.19-0z19) erelpawisiul {(Tw/Bu QT > VSd ‘9 S SO 'ez19-T19) jsk mo| ‘(B/7w/bu GT°0 > Aususp
VSd 192UBD UM PaAJOAUL 3102 940SS ‘sa102 Asdolq a1elsold aanisod € > ‘|/Bu 0T > ¥Sd ‘9 = [S9] 9109s uoses|9 ‘0T 1 abels (9) [ealul|d) 3si mo| A1an :sdnoib %si 1soued arelsold (NDDN) HI0MIBN JaoueD aAIsuayaidwod [euoneN ,
“Ajuo sarewnss [eAIAINS 3pPNID
‘umoys sjepow paisnipe Ajny Jene| wouy sBuipuly A3 Ajuo ‘palonpuod sisAjeue ajeLeAlNW pue SISAeue [BAIANS BPNID Ylog Jl,

‘elelisny uis1sspn

‘W ‘sexa] ‘X1 ‘onel prezey-gns ‘4HS ‘[eANIAINS aAleal ‘SY ‘Awoloalelsold [edlpel ‘dy sl SSa0xa aAle[al ‘43 ‘puejall Jo olgnday ‘joy ‘feAnins 1aoued areisold ‘SOd ‘1aoued arersold ‘Od ‘puejsusand) ‘pid ‘[eAIAINS [[elano ‘SO
‘oel SpPPO ‘YO ‘S8 UINOS MaN ‘MSN :Parels Jou ‘SN I0MIBN J8dued aAaisuayaidwo) [euoireN ‘NOON Aasiar MaN ‘CN :oirel piezey ‘yH ‘Adelsyioipel weaq [eulalxe ‘L1yg3 ‘eplojd ‘14 {[eAiaiul 92Uapyuod ‘| ‘elulojed Vo

(r00Z-766T)

(pauodaiiou 12 '50°0 < d) 86°0 (v:a) 4O (s) @oualayip oN 8.0'Ge ¥002-766T puereaz maN (28) "le 10 saukeH
(8002-566T)
plc2'2-G5°0] TT'T (v:a) YHS SOd Sieak-0T (1 's) dd pey oym usw ‘aoudIBYIP ON ¥86'T 0002-G66T BlfensSny ‘eloldIA (58) "fe 10 eded
(TT02-5002) (r17)
[26'T-56°0] GE'T (V:A) YHS SOd siesh-g (11 's) 2uBIBYIp ON €6€°L 100z AINc-5002 elRISNY ‘a10 ‘e 18 sewoyl
(8002-0002) (zoT)
Ly T-9T'T] TE'T (V:a) YHS (1‘s) enyy T0V' LY 8002-0002 elrensny ‘MSN ‘[e 19 UsUOAIBL
(8002-086T) (€11
[czT-TT'TI 9T'T (V:a) ¥HS (1 's) wanyy £75'G6 800¢—086T eljensny ‘MSN ‘[e 39 UBUOAIDL
(566T-166T) (211)
[q(Pauodal10u 12) %T°08 (@) %6 TL (V) SOd 1eak-T wanjyy €€8'9 S66T-T66T puepods ‘e 32 [lagdured
(8002-066T)
[62'T-0T'TI 6T'T (v:a) 4O (1 *0) wanpy 6ST'EL 8002-066T uapams (tT1) IR N
(9002-266T) SpuepayiaN (ev1)
[0z T-0T' Tl 9€°T (v:Q) YH Jedk-T (0) aniyy 186'6 9002-.66T isea-uyinos ‘[e 19 UeWwmno
(TT02-066T)
5l00'2-G2°0] 2Z'T (v:Q) ¥H 2oUaIBYIP ON zel 6002-066T ueder (02) re 38 PN
(€00z-566T)
[67°'1-G2'T] 9€'T (v:a) ¥H (1*s) wany vyy'L8 2002-566T VSN ‘XL (0tT) "fe 18 BUYM
(¥00Z-€66T)
[96'T-v2 Tl 6€°T (v:Q) UH Siedk-g (s) anyy 666'T1 666T-€66T VSN ‘CN (€6) e 1@ NIN
(3) (euoiBai) souaiayip ON (8002-886T) (tv1)
[F0'z-T6°0l L€°T reuoiBal ‘[69°T-¥T"T] 6€'T Paze20] :(v:a) ¥H (pazieooy) wanjyy 6.9'8 2661-886T VSN ‘Honed ‘e 19 Zuemyos
ﬁm,u,o,n,mﬁmumxomﬁ Ul [eAJ21Ul 92UBPIIUOD 94G6] (JeAlnIns azIs (rensa1ul reAInINS)
12100d s1 ysi Ayerow 1aybiy Ysi Aljeriow 10 [ealnIns) sbuipuiq leainIns 1saybiH a|dwes lensaqul onsoubeiq uones07 EERIVEIETEN|

panupuo) | G 319vL

April 2019 | Volume 9 | Article 238

17

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

(panupuoD)
Od Ppazifedo|
y'6(N) %6'88 ‘() %T'TT 1o} AdesaoAio aniaal 03 Aja| slow ueqin 826'0T 5002-T002 vsn (vST) 'Te 10 swelim
Od abess Ajjea 1oy usw pareal AjpAireind
5(G0°0 < d) (N) %8'eL ‘() %9€L Buowe (LHg3 "SA g9 10 dy) aoudIRYIP ON T2T'8Y 9002002 vsn (22) '1e 12 umpreg
Od si-ybiy 1o sreipawiaiul
[60°1-G2°01 06°0 UBY ‘[0T"T-18°0] ¥6°0 S¥eIPaWLBIUI :(N:Y) YO 104 (L4837 'sh gg snid 14g3) 8ouaIayip ON BTL'ETT £102-7002 vsn (917) 'Je 10 J35EID
od
[69:0-9€70] 050 (N:d) YO pazifed0] 10} (1YFT "SA g9 10 dy 18ybiy) ueqin TEL'Y TT0Z-¥002 VSN ‘HN (vv) e 30 ey
2T 1-15°0] £2°0 (N:y) ¥O (dY "sn 1Y) ouaiayip ON 28e'T €T02-€002 ©310 YINOS (€GT) 1o 19 >pred
[28'1-€5°01 86°0 (N:Y) ¥O Od Pazi[ed0] 10} (dY "SA 1Y) 30UI3HIP ON 960'T 7002 VSN ‘IM (257) e 10 JeUIRD
[0z 1-28°0120°T (N:¥) HO 0] 10} (Y "SA LY) @dUBIBYIP ON 9zz'8eT 8002-500¢ vsn (157) e 18 Ared
Juswieall aA1leInd Jo adAL
y6(N) 8'52 ‘() %L°ST ueqin SN 6002 elfeAIsny ‘BLOIDIA (05T) e 30 AauaH
[66°0-6.°0] 88°0 (LY 158S0J0 :153YMNY) HO SaNioe) 1Y 03 1S9s0|0 889'0¢ 2002-766T pue|Bu3z uLyLON (9771) "[e 3o sauor
y'6(N) %E'95 ‘() %8'ey Od pazi[edo Jo} (ag) uedin TeL'Y 11027002 vSN ‘HN (v) 'Te 38 ey
[er'T-v6°0] 9T'T (N:Y) ¥O Od PazIfed0] 10} dOUBIBYIP ON T.6'91 6002002 VSN ‘XL (S¥7T) "[e 18 sepiog sap
5(S50°0 < d) (N) %TTE ‘() %TvE Od Paz|[ed0] 10} 8OUBISYIP ON 8ze'e 166T vsn (7v77) T 18 BINWAYDS
[2€70-80°0] 2T°0 (N:d) ¥O Od paziedo] 10} (LYAI) ueqin §/6'0T 9002-2002 vsn (6v77) 'Te 30 UBIgOD
y6(N) %2 'vZ ‘() %Ee'8z Od abers Ajes Joj (gg) [einy 1218 9002-¥002 vsn (22) e 18 umpreg
(LYW ‘LYg3 ‘ag sapnjoul 1d) Adesayrolped saybiH
y6N) %6'8L-L°€L *(M) %S 'Se-T'T¢C (72-59 01 py—G¢ :sdnoib abe p) ueqin 989'7T ¥102-v002 el[ensny ‘eLoldin (STT) e 38 ueL
[€0'T-62°0] ¥5°0 (N:Y) ¥H 90UBIAYIP ON €2T'VT T002-286T elensny ‘vm (80T) e 13 IIeH
[€5-Lv] 2°0S (LY 1s950)9) ‘[e—82] 0°GE (LY 1s8YuNy) ddV ) 1 031S950|0 790'T £002-5002 elensny ‘aid (871) '[e 10 apeeg
[e2'0-59°01 69°0 (N:d) ¥d ueaun 0oz'ee 2002-€66T eleasny ‘MSN (2¥77) "fe 10 uakeH
[£2°0-59°0] T2°0 (N:y) ones 8¥ey 2002-T00C ueqin SN 2002-S66T elensny (z€) apeeg pue £100D
(paviodai jou 1) 2'6€2 (N) ‘2°28T (4) ¥SY 80022002 ueqin SN 8002-G66T elensny (1€) "Te 10 opeeg
[T0°T-68°0] £6°0 (L 15800 :3s8UUNY) HO doUBIBYIP ON 889'0¢ 2002-766T puejbuz usayLON (9vT) e 38 sauor
y6(N) %6829 ‘() %e L Od Paz|[ed0] Jo} ueqin TEL'Y TT0Z-¥002 VSN ‘HN (vv) e 30 ey
[6T°1-62°0] ¥6°0 (N:d) YO Od Paz([ed0] 10} 8DUBIBYIP ON TL6'9Y 60027002 VSN ‘XL (SvT) Te 30 sapiog sap
5(50°0 < d) (N) %6'6€ ‘(d) %0°9€ Od Paz([ed0] 10} 82UBIBYIP ON gze'e L66T vsn (7vT) e 30 BAINWAYDS
y6(N) %68°'GL “(d) %212 Od abes Ajea oy ueqin 1218V 9002002 vsn (22) e 12 umpreg
(dy) Awoloarersoud [eaipel 1o A1abins 1aybiH
5(S0°0 < d) (N) %Z6T ‘(d) %9LT Od pazi[edo] 10} 8duaIayip ON 8ze'e 166T vsn (7v7) e 19 mINWAYDS
[56'0-26°0] ¥6°0 (99uelSIp Mo] :yBiy) YO Od Jisli-mo] A1an 1oy 181uad Buireas) 0} 1s8s0[D 6€8'0v £102-0T02 vsn (€VT) e 10 Wiued
(Adeaayl annugap ou yum Burioyiuow) Juswabeurw jueroadxa JaybiH
(vdnyd ‘Y 'Nvadn ‘N) STVILNIYIAHIA TvaNd/Nvadn
©9ZIS
wﬁ,ud,mﬁwawv_om‘_n Ul [eAIB1Ul 9DUBPIIUOD 94G6] SBulpuly awWo021IN0 Aay] a|dwes pouad uoneod0T FERIEIETEN|

"SOIAISS JO 9SN PUR SS800E Ul S[eIUBIYIP UO S3IpNIS papnjoul jo Arewwns | 9 31gv.L

April 2019 | Volume 9 | Article 238

18

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

(panupuod)

Jl52'1-88°01 vO'T (v:@) HO
y6() %0°9€ “(v) %0°€C

[5°1-66°0] 02'T ¥2-09 86V ‘[¥9'2-TO'T] #9'T 09 > 8BV :(v:Q) YO
J59°0-v€0] L¥°0 (v:d) O

Od Pazi[ed0] 1o} 8duaIBYIP ON

pabejuespesiq

Od paziea0| 1o} (09 > abe) pabejuenpesiq
Od YISU-MO] 10} (MM 'SA SY) uaniyy

902'LT

zee'ey

980'TT
9T6'C

8002-€£002 vsn (197) e 10 UBWYOH
(dd) Awoloarersoud [eoipel 1o A1abins JaybiH

90020002 N (00T) "re 18 AepnON
SpuelayiaN

8002-866T 1ses-ynos (86) 'Te 10 suey

6002002 vsn (09T) 'Te 18 BUYSLY

(Adeaayl annugap ou yum Burioyiuow) Juswabeurw jueroadxa JaybiH

(@39V.LNVAQVSIA ‘d LNINT44Y V) STVILNIYISHId IOVINVAAYSIA VIEY TVILNIAISTY

usw einJ
poloILe Ul sainBly  Buowe axeldn 1y syoedwi Ajjioey 1Y 03 m8_8< 185 €102-0102 ellensny ‘aid (6ST) e 18 BWIRYS

dy Joj uoneindas ybiy yum asoyy pue sia1uad
[Lv'z-¥8' Tl ¥TZ (N:d) HO UT UBYI IO  OBOCOI PaYSI|eISS O} [aAeI} 0} A[2|| dlow [einy 952'6T ¥T02-0T02 puejfug (85T) "fe 10 [emueBby

sanioe) 1y ansuayaldwod
[e€2-TS'T] £8°T (N:d) YO U T ueyy dJ0N aiow sabire| 03 [aAEL 03 A|2X)| BIOW [eINY foxelon 44 ¥102-0T02 puejbuz (28T) "e 18 [emuebby
[P€T-20T] 6TT (N:d) HO SI81UBD JUBWIESI) 0} SSBIJE J8100d [eIny 666'GLL 2T02-7002 vsn (90T) "Te 18 uIBlIBNBA
y6(d) 28 “(N) ST (saliw) souelsp Uelpsiy SI9UaD JuBUIeal) 0} SS3Jk Jajood feiny 298'6 8002 vsn (82) e 10 sniejoxs
9JeJd 0] SSaddy

y8(N) %S 7L *(d) %e €9 aBesop 1Y papusiwiodsy
(G500 < d) (N) %T€S ‘(d) %z Tt (Od onelseraw) 1D

5(50°0 < d) (N) %T 06 ‘(d) %.'88 Asdoiq ye s2100 0T sainsesw ared Jo Aenb € Jo g ul 8duaIaylp ON 298'6 8002 vsn (82) '[e 3o sniejoxs
5(S0°0 < d) (n) skep 90T ‘(¥) skep L6 18D JO SSBUIBLUN Ul 9OUBIDYIP ON 298'6 8002 vsn (82) e 18 snuejoxs
y'6(N) %0°€9 ‘() %0°9¥ SaN|Ioe) J9dUBD BAISUBYBIALIOD-UedIN 298'6 8002 vsn (82) 'fe 10 sniejoxs
46(N) %978 ‘(4) %P T :SIaIUBd dlWapedy Od Msi-yBly 1o s181usd dlWwapede-ueqin 6T0'8ET 2102-7002 vsn (95T) ‘e 19 feyey

:.mSv %2/ ‘(H) %TS :suoabins awnjon ybiH aled
[9G°0-ve 0l €v°0 (N:Y ‘erenud) Yo [ealbins swnjon yBiy Jo sjendsoy ayeaud-ueqin 786'T 0002-566T ellelsny ‘eloldIA (58) '[e 10 eded
ased jo Aufenb saybiH
[£9'T-06°0] €2'T (N:d) YO (RiaBuns "sn | av) soualayip ON 28¢e'T €T02-£002 ©a10Y YINOS (€ST) "fe 19 red
5(50°0 < d) (N) %E'S8 ‘() %E'06  Od dsU-Ubly 10} IH 1¥G3-3sod Ul 8duaIaYIP ON 298'6 8002 vsn (82) "fe 18 sniejoXS
5(50°0 < d) (N) %86 ‘(d) %e 2T Od pazi[edo] 10} 8dUBIBHIP ON 8ze'e 166T vsn (7¥7T) "Te 19 BINWAYOS
Ly 1-92°T1 9€°T (N:y) ¥ (HOXHO) reany 00z'€e 2002-€66T elensny ‘MSN (2v77) 'Te 1o uakeH
(HOYO ‘1LaV) Adesays reuowioy JaybiH
[r2°0-8€°01 €570 (N:y) HO ueqin v0Z'L €102-8002 elfensny ‘eloloIA (98) Te 18 auexd8sNY
[221-25°0] 96°0 (N:d) ¥O Od Pazi[ea0] 10} 3IUSIYIP ON 960'T 7002 VSN ‘1M (zsT) "fe 18 seWBD
[9T°T-10'T1 80T (N:™) MO Od Jsli-mo] A1an oy feiny 6.L'6E 0702002 vsn (SST) e 19 feyen
[56:0-69°01 T8°0 (N:¥) HO Od Ppazifedo] Joj ueqin 9zz'8eT 8002-500¢ vsn (157) e 18 Ared
J[£8'0-89°0] 620 (N:d) ¥H Od abess Apes Joj uedin T2T'8Y 9002-7002 vsn (22) e 18 umpreg
(saidesayl paulquiod ‘1Y ‘dy) Juawieall anlreind Aue JaybiH

e9ZIS

m,_u,u,g,w_”wumv_om\_n_ ul [eAlalul @duapljuod ﬁumm”_ mmc__uc_u awod1no >mv_ m_QEmm polad uoneoonT Sadualiajay

penupuo) | 9 31avL

April 2019 | Volume 9 | Article 238

19

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

(panupuod)

0d pazieoo) Joj gg ueyl Adesayiohio

y6(v) %8°2T (@) %02y 39931 0) Ao s1ow pabeluenpesiq 826'0T 5002-T002 vsn (7ST) e 10 swelim
Od pazieao
10} (09 > abe ‘1493 Arep) pabejuenpesia
[7€'1-96°0] ¥T'T ¥2-09 86V ‘[28'T-0T'T] 82'T 09 > 8BV :(v:Q) YO od spuepayIaN
[62°0-05°0] 29°0 ¥72-09 8BV [99'T-59°0] ¥0'T 09 > 8BV :(v:a) HO pazifeoo] 1o} (72-09 dbe ‘gg swp-suo) Jusniyy 980'TT 800Z-866T jsea-yinos (86) e 10 suey
[96'1-28°0] £2°T (v:d) 4O Od Pazi[ed0] 10} (dY "SA L) 8oUBISHIP ON ¥6T'C ¥T02-2T02 VSN ‘vd (29T) "e 18 uosyem
(seare [eunijueqin
Jleze-€e'1]1 80°2 [eini * (G2 T-ST'T] 02T Uedin :((v:d) 4O Ad) Od pazifedo] 4o} (dY "sA LY) pabeluenpesia  ¥80°zze 2T02-7002 vsn (997) "fe 18 Jeyplfeiniy
Od Msu-ybiy 1o ayeipaunaiul
J[82°0-29'01 22°0 uBlY *,[28°0-82°0] 28°0 d¥eIpawIBIUI (v:d) YO 1o} (1493 'sA ad snid 14g3) enjyy BTL'ETT €102-7002 vsn (917) e 10 J85RID
JUBWILal]) dAIRIND JO adAL
[18:0-€9°0] T2°0 (v:a) 4O weniyy TLT'SE 9002-566T N (66) 'Te 10 sojnodozyelk]
[66°0-86°0] 66°0 (a6EIUBADESIP BSEAIOUl HUN) YO wenpyy 889'0¢ 2002-766T puejbuz useyLON (9vT) e 38 sauor
[¥6'0-¥2°0] €80 1493 ‘[2"0-2z'0] 2Z€'0 99 :(v:a) ¥O Od oneiselaw-uou 1o} (1493 1o gg) usnyy v€E'T2 9002-0002 puejfu3z ussy1oN (€9T) "e 18 Asjired
Od si-yby Joy
[80°2-09°01 TT'T (v:) ¥O dy-isod syjuow 9 Ly JueAn[pe soualayip oN €99'C zroe epeued (S9T) 'R 10 UIC
od
[tT'T-52°01 26°0 (V:Q) HO JleISelsW-uou 104 1Y JueAN[pE 80UBIBYIP ON €9/'v€ 666T-G66T vsn (79T) "Te 32 pisdnuy
[06'0-62'0] G8°0 (v:A) HO Od Pazi[eao] 10} Juanjyy T.6'91 6002-7002 VSN ‘XL (5¥T) 'l 10 sapiog sap
[620-69°0] ¥2°0 (v:d) 4O Od 9neIselal-uou Joj Juaniyy 69.'96 666T-G66T vsn (2971) e 1 pisdniy
[T T-€6'01 €0°T (v:) HO Od Paz[ed0] 10} 8dUBIaYIP ON 902'LT 8002-€002 vsn (T971) "fe 10 UewyoH
J[€5°0-9€°0] v7°0 (v:d) HO Od Pazifedo] 10} (LYINI) Juanjyy G/6'0T 9002-2002 vsn (6¥T) 'Te 10 ueiqod
(LI ‘1493 ‘'gd sepnjoul 1Y) Adeiayiolped JaybiH
[68'0-82°0] €8°0 (v:Q) ¥ JUET I 00z'€e 2002-€66T elfensny ‘MSN (277) "re 18 uskeH
[e8'0-2¥°0] €9°0 (v:Q) ¥H wanpy €ZT'vT T002-286T BlleAsny ‘vm (80T) "fe 38 IreH
[66'0-86°0] 66°0 (eBEIURAPESIP BSEAIOUI HUN) HO BUETIIN 889'02 2002-66T puejfu3z ussynoN (9vT) "fe 3@ sauor
[s2°0-55°0] ¥9°0 (v:@) 4O Od 2leISe1sW-uou 10} BNy v€E'TT 9002-0002 puejbu3z ussyoN (€97) "e 10 Asjire
y6(d) %0°6T “(v) %0've weniy cee'ey 9002-0002 N (00T) "fe 38 Ao
[92°0-9¥°0] 65°0 (v:@) 4O waniyy TLT'GE 9002-G66T N (66) "e 10 sojnodozyelf]
SpuelsylsN
[16:0-29°0] G2°0 ¥2-09 86V ‘[18'0-0°0] 25°0 :09 > 86V :(v:a) HO Od Pazi[eao] 10} Juanjyy 980'TT 800Z-866T Jsea-yinos (86) e 19 suey
[69°0-09°0] 59°0 (v:@) 4O Od Pazi[eao] 10} Juanjyy T.6'91 60027002 VSN ‘XL (57T) 'Te 1 sepiog sep
y6(Q) %8'SE (V) %2 TY Od Pazi[ed0] Joj Juan|yy 8ze'e L66T vsn (771) 'Te 18 BANWAYDS
6@ %P T (V) %8E Od Ysli-alelpauwuaiul Joj Juanily  €99'TST 2102002 vsn (v0T) 'fe 30 ysre
[s60-v2°01 62°0 (v:a) 4O Od 9neIselal-uou Joj Juaniyy 69.'96 666T-G66T vsn (297) Te 10 Msdnuy
£9ZIS
m,u.o,n,m_”wumv_om\_n_ ul [eAlalul @duapljuod ﬁymﬂ m_wc_uc_u_ awoo1no >wv_ m_QEmm poliad uoneoonT Sadualiajay

penupuo) | 9 31avL

April 2019 | Volume 9 | Article 238

20

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

‘(siselselaw Joj anmsod Ajjeal

“(usw 000°00T 42d) sajes paziprepuels-afie uo paseq sbulpuld,

(G500 > d) yueoyubis,,

‘sopsiess aanduosap uo paseq sbuipuidg
‘peal 0] JaiSea Wa aew pue ssjge) SS0Joe AOUsSISUOD aINSUS 0} PaYe|Nofed Sem ofel 81el JO olfel SPPO 9SIaAUl AU ‘pabieluepesip Jo [eins sem AloBayed souaiajel au J|,

‘TIND) oneIselaw pue (sapou ydwiA| feuoibal aaisod Ajjeaiuo ‘TN9) feuoibal ‘(0T-8 SO yum

2100 Asdoiq < 10 G weped 9 Arewnd ‘719-ggL ) sk ybly A1en ‘(Tw/Bu 0z <v¥Sd ‘8< SO ‘eg19) ybly (Tw/Bu 0Z-0T VSd ‘L SO 0Z.L9-0z19) erelpawisiul {(Tw/Bu QT > VSd ‘9 S §9 'ez19-T19) jsk mo| ‘(B/7w/bu GT°0 > Aususp
VSd 192UBd YIM PaAJOAUL 3102 940SS ‘sa109 Asdolq a1elsold aanisod € > ‘/Bu 0T > ¥Sd ‘9 = [S9] 9109s uoses|9 ‘0T 1 abels (9) [ealul|d) 3si mo| A1an :sdnoib %si 1soued arelsold (NDDN) HI0MIBN JaoueD aAIsuayaidwo) [euoneN o
"(Jw/Bu 0z = vSd ‘8 > 2100s uoses|D ‘SONZL-T.L abess) aseas|p abeis-Alre3 (2 10-T.10 abess 10 || pue | abeis) saselselaw uelsip 10 sapou ydwiA| euoibal sjqeynuspl ou sey asessip paziedo,

"JoaIay} uolyeulIquiod e Jo (Adesaypolpel weaq [eusaixe ‘Adessyifyoelq) Adessyioipes ‘Aworosreisoid [edlpel Sepnjoul Juawyeas) aAnuyed,
‘sassalbold Jaoued )i Adelayl anneind apinoid 01 Jusiul ue yum ‘uoissalbold Jaoued Buuoyuow AjBAde SaA0AUI

180URD 81e)S0Id XSI-MO] AIBA 10} BOUR[IBAINS BAROR Sealaym ‘Jusiul saneled yim swoldwiAs Buresn Jo usiul yum Buuoyuow senjoaur Bunrem njyores “Bunrem [njydrem pue soUBIIBAINS SO JO SISISU0D Juslusheurw jueloadxd,
‘paredlpul aiaym 1daoxa ‘ainseaw [ealydelBfoab pue abe 1oj 1ses| Je palsnipe sajewnss paseq-[epow uo paseq sbuipul,

‘Bunrem [njyazem ‘MM ‘UISUOISIAA ‘I ‘elfeISny UISISOMN ‘WA ‘S81eIS palun ‘ySN ‘wopbuiy panun ‘YN ‘sexal ‘X1 ‘Adelayloipes ‘1 sU ane|al
4y ‘Awoyoarelsold [ealpes dy ‘1aoued ayeisold ‘Od ‘eluesifsuuad ‘vd ‘puejsusand ‘piod ‘Awo03os1ydio ‘HOHO ‘onel SpPO ‘YO ‘S8feM YINOS MaN ‘MSN ‘palels Jou ‘SN ‘anysdweH maN ‘HN ‘Adelayloipes pajeinpow-Aususiul ‘L4

‘Adesayy suowioy ‘| H ‘ones prezey ‘yH ‘Adelsylolpes weaq [eulaixe ‘1yg3 [eAlalul 80UspyUO0D ‘1D ‘elulofeD ‘v ‘Adelsyifyoelq ‘gg ‘eoue|isaIns aAnoe ‘Sy ‘Adessyy uoneaudsp usbolpue ‘I Ay ‘Sa

reqo.id pajoipald parsnipe ddy

dy Joy uonreindal ybiy yum asouyy pue siajusd

J[28°0-25°0] ¥2°0 (v:) HO UW 09-T€  [eDIBINS DNOCOJ O} [aARIY O} Bullim Bl0W JUBNIYY 952'6T ¥102-0T02 puejbuz (85T) 'fe 10 [emuebby

saniioe) 1y anisusyaldwod
}56'0-29°01 9270 (v:A) HO U T Uey) aioN alow sabie| 0} [9Ae1} 0} Buljim Bi0W JuBNYY €9y ¥102-0T02 pue|Bbuz (2ST) e 19 femrebBy

Od Msi-ybiy

10} dy-1sod syuow 9 uiym S3SI60j0ouO0
Jlee'1-9°0l 68°0 (v:a) HO uone|pel 0} [e41a)a] JO SajeJ Ul 8dUSIAYIP ON €99'C 4114 epeued (CEPRREN
9Jed 0] SS|82dyY
(1212’ T1 95T :(v:Q) 4O Od dneiselsw-uou 1o} pabeiuenpesiq 7EE'Te 9002-0002 puejbuz usayLoN (€971) "Te 10 Aayured

[10°1-66°0] 00°T Ly-1s0d :(8Wooul 8se8IOUl HUN) YO 94 JneISeIBW-Uou
[00'1-66°0] 66°0 dy-1sod :(swodul aseasoul Jun) YO 1o} Adesayy Arepuooas ui 9ouaiayip ON 9T.'G9 666T-T66T vsn (69T) e 18 Disdnuy
[9r"1-5T'Tl 0€'T (v:a) 1Y (HOYO) pabejuenpesig 00zZ'€e 2002-€66T elrensny ‘MSN (2t77) 'Te 10 uakeH

spueusyiaN
[2z'1-68°0] 90°T ¥72-09 8BV ‘[¥S'2-26°0] £G'T 09 > 8BV :(v:a) HO Od Paz[[ed0] 10} 8DUBIBYIP ON 980'TT 800Z-866T Jsea-yinos (86) e 19 suey
J2€T-€0'TI 6T'T (v:) HO Od Pazifed0] 1o} (LAV) pabejuepesia 90¢'LT 8002-€002 vsn (T971) e 19 uewyoH
[6z'T-€0'TI ST'T (v:d) ¥O Od Ysii-mo 1o pabejuenpesiqg €50'82 S00Z-T66T vsn (89T) "fe 1@ WaqI9
6@ %2T (V) %9 paBejuenpesig zee'y L66T vsn (68) e 10 siefg
(HOYO ‘Lav) Adeiayy reuowoy JaybiH
[89°0-5°0] 090 :(v:Q) YO Od oneIselal-uou Joj Juaniyy veE'TC 9002-0002 pue|Bu3 useyHoN (€971) "Te 10 Aayured
66°0-T%°0] ¥9°0 (v:d) O Od Paz|[edo] o} Jusnjyy 7612 ¥102-2102 VSN ‘vd (297) "e 18 uosrEM
Jls8:0-92°0] 080 (v:A) ¥O Od Sl-MO| A1aA 10} Juaniyy 6.1'6€ 0T02-7002 vsn (ST) e 19 feyen
[s6'0-08°0] 28°0 (v:a) HO Od YSH-MO] 10} JUBNYY €50'82 S00Z-T66T vsn (89T) "re 1@ WaqI9
y6(Q@) %29 (V) %82 weniyy zee'y 66T vsn (68) "o 10 s19hg
[88°0-79°0] G2°0 :(v:@) ¥H Od abess Apes 1o} Juaniyy TZT'8Y 9002-7002 vsn (22) "re 1o umpreg
(saidesayy paulquiod ‘1 Y ‘dy) Juswieall anieind Aue iaybiH
e9ZIS

w.u,o.g,LwHwV_omE Ul [eAJB1UI BOUBPIIUOD 94G6] sSBulpulq awo21Ino Aa) a|dwes pouad uoleo0T] SERIIEIETEN|

penupuo) | 9 37avL

April 2019 | Volume 9 | Article 238

21

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Prostate Cancer International Systematic Review

Dasgupta et al.

(panunuo)

Jl98'z-85°0] 0€'T (v:a) ¥H aduaIayIp ON [444 6002-066T ueder (02) '1e 32 BN
J[oe'T-86°01 ¥T'T (v:a) ¥Y 90UBIAYIP ON SN ¥002-266T 001y oMaNd (89) 'fe 10 opebies-0los
,l6'22-192] 0°22 () ‘[e'Se-222] 6'€Z (V) USY pabeluenpesia SN 2102-8002 VSN ‘SN (8.T) 'e 18 puyez

[06°0-59°0] 22°0 AunoD (Afuno) wsniyy

[P€'T-T0'T] 9T°T 30€4 ‘[2€'T-20°T] 8T°T dnoib >o0|g p(1oes/dnoib
(v:a) "o »00]q snsuad) pabejuepesig 9€0'v'T ¥002-966T VSN ‘X1 (78T) "e 18 uem
40l60°T-50°T] ¥T°T (v:@) onel arey ,pafeluenpesiq 166'8 T00Z-666T VSN ‘'vo (29) "re 18 Busyo
p9C T YV '€0'T M 'TZ'T [[e49AO (v:) onel arey pabejuenpesia SN £002-€002 vsn (227) Te 1o ybuis
[52'T-8T°0] 95°0 (v:@) ¥O ddUaIBYIP ON €8 TT0Z-7002 vsn (e8T) "fe 10 puey
pleT'0— 90— 19m0 948€°0 (BeIUBApE 3SEaIOUI NUN ‘AYjELIOW SBURYD %) paBejueapesiq SN 5002-T002 vsn (727) Te 38 oysipO
s910ne Ul sdepy 590UBI3YIP ON 968'€St 686T-0.6T vsn (€L7) Te 10 [ewar
(@39V.LNVAQVSIA ‘d INFNT44Y V) STVILNIYIHHId IOVINVAAYSIA VIEY TVILNIAISTY
5[6€°T-€2°01 20°T (N:Y) YNS 90UBIBYIP ON SN 666T-266T ellensny (0£T) "e 19 80ebRE

,l62'T-¥T'T] TZ'T 2002-0002 (2002-886T) feany
[ST'T-26°0] 90°T 286T-G86T :5(N:Y) Onel a1y (286T-G86T) d2UBIBYIP ON SN 2002-G86T eljensny (z€) apeeg pue Aiooo
e g6z abed ‘z x0g ‘,[8E T-TT'T] #2'T (N:y) onel 8rey 8002 feiny SN 1002-G86T ellensny (t€) e 10 apeeg
5l2'62-682] 162 (N) ‘[9'26-6'82] 0°€E (M) ¥SV 90UBIAYIP ON SN 01029002 ellensny (23) MHIV
s(pauodariou 19 ‘50°0 < d) 20z (N) 702 (d) YSY #7002 90UBIAYIP ON SN 7002-€66T eiueny) (28T) shreuruny) pue a1Arews
[rTe-0T'T] 98°T (N:d) ¥ [einy SN 8002-666T 809319 (T8T) "[e 18 SIprejoYIN

(pauodal Jou
12'60°0 < d) 20T (N:Y) ¥d [8'¥S5-T°08] €'0¢ (N) ‘[€°€5-8'8Y] G'GZ (M) YSV aduaIaYIp ON SN TT0Z-T002 wnifleg (08T) "[e 18 UI0OpahEH
yol82°0-8€°0] 550 (N:d) onel arey ueqin SN 166T-286T uemre| (62T) UdtsH pue Buex
,l6'22-1°52] 192 (N) ‘[6'92-6'72] 6'SZ (M) ¥SY 90UBIAYIP ON SN 21028002 VSN ‘S (821) "re 18 puyez
p'oST'T (N:y) onel arey feiny oey 9661 VSN ‘S (Sv) e 38 weyroquibBiH
p'oCZ T VYV ‘80T M ‘90T I[e4aA0 (N:y) onel arey feiny SN 1002-€002 vsn (227) "o 18 ybuIs
[90'T-TO'TI €0°T (N:d) ¥ [einy SN 0002-0S6T vsn (92T) "Te 18 ppoaISNY
59[01e Ul sde [einy SN 866T—896T vsn (G2T) "e 18 uosiaboy
pl8T'G— '¥6°0T~] 1om0] %908 (4:N *Auferiow abueyd %) [einy SN §002-1002 vsn (727) ' 318 oysipoO
povV) 2T'T (M) ¥0°T (N:¥) onel arey feany SN 0002-S66T vsn (S2) e 30 ewar
59[0e Ul sde feiny 968'€SY 686T—0L6T vsn (€271) "fe 30 fewsar
5'p'056°0 (UoleZIUEAIN Ul 9SEAIOUI NUN T) HH feany SN €002-0002 vsn (¢27) Buwy pue 110D
s(pauodal jou 9 ‘500 < d) 762 (N) ‘'8'62 (¥) USY 90UBIAYIP ON SN 866T-866T epeue) ‘0agand (T27) ‘e 19 uoredwred
(8T T-T0°T] 60°T (N:d) YNS feiny SN 966T-986T epeued (027) T 18 90EHET
(vaNyd “d ‘NVadN ‘N) STVILNIYIH-H1A TvaNd/Nvadn
syresp

g.mﬁmumv_omb Ul [eAI31Ul DUBPIIUOD 94G6] SBUIpulH Aujenow 1saybiy JO ON pouad uoneosoT] Sooual9)ey

‘Auferiow Jaoued ajelsold ul S[enuaIayip uo ssIpnis papnjaul jo Arewwns | 2 3719v.L

April 2019 | Volume 9 | Article 238

22

Frontiers in Oncology | www.frontiersin.org


https://www.frontiersin.org/journals/oncology
https://www.frontiersin.org
https://www.frontiersin.org/journals/oncology#articles

Dasgupta et al. Prostate Cancer International Systematic Review

the 30 included studies with only a single (moderate) USA-based
case-control study reporting the reverse pattern (66) (Figure 3;
Table 3). The remaining four (two moderate, two high quality)
studies from the USA (57), UK (51), Japan (70), and French West
Indies (67) found no di Cerkntials by residential disadvantage.
Analysis of the 1988-1992 Surveillance, Epidemiology, and
End Results (SEER) data showed that residents of a [uemt areas
had higher prostate cancer incidence than men from deprived
areas (60), while rates decreased monotonically with increasing
residential disadvantage in the USA from 2005 to 2009 (56).
Similar patterns were reported by nine other USA-based (41, 46,
58, 59, 61-65), 11 European, (15, 16, 35, 48, 49, 71-76) and one
study each from Australia (53), Puerto-Rico (68), and Iran (69).

Tumor Characteristics

There were some variations in the definition of advanced prostate
cancer with three studies each basing their classification on tumor
size (77, 78, 85) or prostate cancer risk groups (79, 86, 100)
and one on pathological Gleason score (90). All remaining
studies used a standard cancer staging system (such as the SEER
Summary stage or TNM) with Stage I-1l cancers consistently
referred to as localized disease, Stage 111 as regional disease and
distant/metastatic (Stage V) cancers as advanced (18, 24, 25, 39,
58, 64, 84, 88, 92, 102), although some collectively categorized
both regional and distant cancers as advanced disease (21, 41, 55,
80-83, 87, 89, 91, 93-99, 101).

ASR (A) 25.0 [48.2-52.5], (D) 31.3 [49.9-54.9], RR (D:A) 0.97 (p > 0.05, Cl

not reported)
RR range (D:A) 0.64 [0.37-1.04] to 1.12 [0.58-1.89]

Findings [95% confidence interval in brackets]f"vb
OR (D:A) 1.22 [0.63-2.33]f

SIR (A) 1.18 [1.06-1.32], (D) 0.93 [0.84-1.02]°

Rurality

Findings were not consistent across the 16 included studies
(Figure 2; Table 4), with nine (four high, five moderate quality)
reporting more advanced tumor characteristics among rural men
and six (three high, three moderate) no geographical di [erentials.
However, one high quality study from New Zealand found that
men who lived closer to cancer centers were more likely to
have advanced disease (87). There were no clear patterns in
study findings with characteristics, such as sample size or time
period. While three Australian studies (83—85) found no evidence
of geographical dilerkntials, three others reported that rural
men were more likely to be diagnosed with advanced disease
(24, 55, 86). Further discrepancies in findings were evident across
the nine USA-based studies, with six reporting more advanced
disease among rural residents (25, 77, 81, 82) and those with
poorer access to urologists (41, 79), whereas three others found
no significant di Cerbnces in the rates of advanced disease between
urban and rural men (39, 78, 80).

Highest Mortality

No difference
No difference
No difference
No difference

No of
deaths
NS
3,020
8,914
822

2001-2011
1971-1995
1996-2003

Period
2003-2008

Location
Belgium
Finland

11 cities, Spain
Scotland

Residential disadvantage
A consistent pattern of advanced stage at diagnosis among men
from disadvantaged areas was evident across 21 (15 high, six
moderate quality) of the 25 included studies (Figure 3; Table 4)
despite varying definitions of advanced prostate cancer. Four
studies (two high, two moderate), three from the USA (41, 80,
97) and one from New Zealand (87) found no dilerences by
residential disadvantage.

Analysis of 436,251 incident cases from the USA found that
males from disadvantaged areas were 1.27 times more likely
to be diagnosed with advanced prostate cancer from 2005 to

9Standard hierarchy of census geographical entities in USA: counties (primary administrative units of states); census tracts (small subdivisions of a county, 1,200-8,000 people) and census block groups (statistical divisions of census

ASR, age-standardized rate; CA, California; Cl, confidence interval; HR, hazard ratio; MS, Mississippi; NS, not stated; OR, Odds ratio; RR, relative risks; SIR, standardized mortality ratio; USA, United States; W, White.
tracts, 600-3,000 people).

aFindings based on model-based estimates adjusted at least for age and geographical measure, except where indicated.

bReference citations provided when authors gave only figures.
fIf the reference category was rural or disadvantaged, the inverse odds ratio or rate ratio was calculated to ensure consistency across Tables and make them easier to read.

CFindings based on age-standardized mortality rates (per 100,000 men) and/or standardized mortality ratios.

dsignificant (p < 0.05).
€Generated from reported coefficients.

Pukkala and Weiderpass (72)

TABLE 7 | Continued
Hagedoorn et al. (180)
Borrell et al. (185)

Morgan et al. (35)
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2009 (88). Similar patterns were reported by 12 other USA-
based studies (18, 58, 64, 82, 89-96), although the di[erkntial
was only evident after 1987 in one instance (64) and among
men aged 50-74 years at diagnosis in another study (58). All
three studies from Australia (24, 84, 102), four from the UK
(21, 99-101), and the single Dutch study (98) also reported
positive association between residential disadvantage and being
diagnosed with advanced disease.

Survival

Any interpretation of patterns and comparability across studies
should reflect the type of survival measure used and their
respective definitions. Two commonly used measures are overall
survival (deaths from all causes) or net survival (includes relative
and cancer-specific survival) that is the mortality specifically
associated with a cancer diagnosis (186). Patterns are presented
separately for overall and net survival.

Rurality

Of six studies that looked at association between residential
rurality and overall survival (Figure2; Table5), four (high
quality) reported no geographical di Cerentials for men diagnosed
with prostate cancer in the USA after controlling for treatment
and comorbidities (103-106). Similar patterns were reported by
a single (moderate quality) Australian study (108) whereas men
living closer to primary care had higher survival in a single
(high quality) study from England that did not control for either
treatment or comorbidities (107).

However, all four moderate quality studies, one from
Denmark (47) and three from Australia (31, 55, 109) that
reported poorer prostate cancer relative survival (excess
mortality risk of 1.14-2.53, rural vs. urban) for rural residents
did not consider comorbidities or treatment, although two
did adjust for stage at diagnosis (55, 109). Four (high quality)
studies, two Australian (85, 113), and one each from Scotland
(112) and Sweden (111) also found consistently lower prostate
cancer survival among rural residents. Only one of these studies
adjusted for comorbidities (111), two for stage (85, 113) and
none for treatment. However, three other studies (one high, two
moderate quality), from Australia (114, 115) and the USA (110)
found no significant associations with rurality for stage-adjusted
estimates. Of the 11 papers in total that reported net survival
(relative or prostate-cancer specific survival), only three found
no geographical di Cerkntials in survival and eight higher survival
among urban men (Figure 2; Table 5).

Finally, most of the 17 included papers focused on medium
term survival with two reporting survival 10-years after
diagnosis (55, 85).

Residential disadvantage

A consistent pattern of poorer overall survival among men
diagnosed with prostate cancer while living in disadvantaged
areas of the USA was evident across eight (seven high,
one moderate quality) (103-106, 116-119) studies (Figure 3;
Table 5). Four more studies (three high, one moderate quality),
one each from Ireland (120), England (107), Australia (108),
and the Netherlands (98) (only among men aged 60-74

years with localized or 60+ years with advanced disease) also
reported similar patterns even after adjustment for various
combinations of potential explanatory factors, notably stage,
treatment and comorbidities (98, 103-106, 108, 116-120). Only
one USA-based (high quality) (89) study found no di [erences by
residential disadvantage.

Fifteen studies (seven high, eight moderate quality) reported
lower prostate cancer relative survival rates for residents of
disadvantaged areas even after adjusting for stage (55, 127, 134)
although none controlled for treatment or comorbidities. Six
studies were from the UK (22, 126, 127, 129, 131, 132), three
from Australia (55, 133, 134) with one each from Colombia
(122), France (124), Germany (125), Japan (123), New Zealand
(136), and the USA (121). Although the gap in 1-year relative
survival for men with prostate cancer from most and least
disadvantaged areas in England had narrowed between 1996 and
2013, significant socioeconomic inequalities remained (131, 132).
However, two other high quality UK-based studies (128, 130) and
one Australian study (moderate quality) (135) found no evidence
for di [erkntials in relative survival by residential disadvantage.

Finally, 14 (nine high, five moderate quality) of 18 included
studies consistently reported poorer prostate-cancer specific
survival among males from disadvantaged areas in the USA
(nine studies) (59, 60, 93, 110, 137-141), Australia (two studies)
(102, 113), Netherlands (142), Sweden, (111), and Scotland
(112) after controlling for diverse explanatory factors. On
multivariate analyses, estimated hazard ratios (HR) for increased
risk of mortality (poorer survival) ranged from 1.16 to 2.37
(disadvantaged vs. a [uemt). Three of the four remaining studies
(two high, two moderate quality) found no evidence for
survival dilerkentials by residential disadvantage in Japan (70),
New Zealand (87) and Australia (85) while another Australian
study reported that although residential disadvantage was not
significantly associated with prostate cancer mortality, male
residents of those areas had poorer non prostate-cancer specific
mortality (114).

In summary, of 49 included studies, male residents of
disadvantaged areas had consistently poorer overall (12 of 13)
and net survival (29 of 36) (Figure 3; Table 5) when diagnosed
with prostate cancer.

Most studies focused on medium-term survival, with only two
(55, 85) following men for longer than 10 years after their cancer
diagnosis. Four presented 1-year survival estimates (112, 131,
132, 142).

Access and Use of Services

Treatment of early stage prostate cancer, localized disease
or National Comprehensive Cancer Network (NCCN) low
to intermediate-risk groups remains controversial with no
consensus regarding their optimum management (187, 188).
Several treatment types are available depending on clinical
features, patient age and preferences. For example, men
diagnosed with localized (defined as no identifiable regional
lymph nodes or distant metastases) disease have three main
options: expectant management (EM) that is monitoring for
cancer progression while not having curative therapy, curative
surgery typically radical prostatectomy (RP) or radiotherapy
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(RT), such as brachytherapy (BB) or external beam radiotherapy
(EBRT). As such, patterns described below for dilerent
treatment types do not necessarily imply adverse outcomes by
residential location.

For ease of interpretation we have presented patterns below by
di [erknt treatment types (Figures 4, 5; Table 6) after an overall
summary. No studies reporting geographical variations in use of
services for metastatic disease were found.

Rurality

Twenty-two (11 high, 11 moderate) out of 28 included studies
reported geographical variations in access and use of services
among men diagnosed with prostate cancer with six (four high,
two moderate quality) finding no di Cerences.

Expectant management. While men living furthest away from
treating facilities were 8% less likely to have expectant
management for very low-risk prostate cancer in the USA from
2010 to 2013 (143), an earlier study reported no di[erences by
residential rurality for localized disease (144).

Radical prostatectomy. Patterns for RP varied with two USA-
based (44, 77) and five Australian studies (31, 32, 115, 147, 148)
reporting higher rates among urban men or those living closer to
major treatment facilities (148). Whereas, two other studies from
the USA (144, 145) as well as one each from Australia (108) and
England (146) reported no geographical di [erkntials.

Radiotherapy. Included studies gave mixed results for
dilerentials in RT rates for localized or early stage prostate
cancer in the USA, with two finding no significant di Cerknces
(144, 145), one higher rates of BB among rural (77) and one
among urban residents (44). Rural men were also 83% less
likely to receive intensity-modulated RT (IMRT) for localized
prostate cancer (149). Increasing distance from radiation centers
in England was associated with lower RT among men diagnosed
with prostate cancer (146), while in Australia RT rates were
higher among urban than rural males (150).

Type of curative treatment. A study from South Korea (153) and
two from the USA (151, 152) found no association between
residential rurality and the type of curative treatment received
(i.e., RP vs. RT). Moreover, among men with early stage prostate
cancer who underwent curative treatment in the USA, urban
and rural residents were about equally as likely to receive a
one-time treatment (RP or BB) (77), whereas urban residence
was associated with greater use of one-time RP or BB rather
than daily EBRT for localized disease in another study (44).
However, there was no dilerence by residential location in the
use of combined radiotherapies (EBRT and BB vs. EBRT) for
intermediate or high-risk disease (116). Urban men were more
likely to undergo cryotherapy for localized disease in a single
USA-based study (154).

Any curative treatment. Findings from the USA indicated that
rural men were 19 to 25% less likely to receive any curative
treatment for localized (151) or early-stage (77) disease, whereas
a single state-based study found no geographical di [erknces in

receipt of curative treatments for localized disease in Wisconsin,
USA (152). However, rural residents were more likely to undergo
treatment than active surveillance for very low-risk disease (155).
Finally, urban men were around two times more likely to undergo
curative treatment in one Australian study (86).

Hormone therapy. A consistent pattern of no geographical
di [erkntials in hormone therapy (HT) was reported by two USA-
based (78, 144) and one South Korean study (153), although
in Australia rural men were 36% more likely to undergo
orchiectomy (147).

Quality of care. Although one USA-based study found that
urban men were more likely to be treated at comprehensive
care facilities, no geographical dilerentials were evident in
the timeliness or quality of their care except for receipt of
recommended RT dosage (78). Urban residents were more likely
to be treated for high-risk disease at academic centers in the
USA (156) and by high-volume surgeons or private hospitals in
Australia (85).

Access to care. Two USA-based studies reported poorer access to
treatment centers among rural men (78, 106), while in Australia,
improving access to RT facilities increased its uptake among rural
prostate cancer patients (159). Finally, rural residents were more
likely than their urban counterparts to undergo prostate cancer-
related treatment at larger more comprehensive RT facilities
(157) or established centers for robotic surgery rather than
nearest facilities (based on travel times) in England (158).

Residential disadvantage

A clear and persistent pattern of variations in the access and use
of prostate cancer related services by residential disadvantage was
evident across 24 (11 high, 13 moderate quality) of 27 included
studies with three (high quality) reporting no di [erence.

Expectant management. One USA-based study found that
residents of a[uemt areas (vs. disadvantaged) with low-risk
disease were two times more likely to be under active surveillance
(a strategy of close monitoring, with intent of curative treatment
on disease progression) than watchful waiting (monitoring and
treating symptoms with palliative intent) (160). By contrast one
study from the UK (100) and one from the Netherlands (98)
reported that men aged below 60 years from disadvantaged areas
were more likely to be under expectant management for low-risk
or localized disease, respectively.

Radical prostatectomy. Four studies from the USA reported that
residents of a [uemt areas had higher rates of RP for localized
(144, 145), intermediate-risk (104) and non-metastatic prostate
cancer (162), while one found no dilerences (161). Men from
disadvantaged areas were consistently less likely (range 17—44%
vs. a [uemt) to undergo RP in the UK (four studies) (99, 100, 146,
163), Australia (two studies) (108, 147) and the Netherlands (98).

Radiotherapy. Higher residential advantage was consistently
associated with greater RT usage (OR 0.32-0.85 disadvantaged
vs. a [uemt) in the USA (145, 162) and UK (99, 146, 163) with
one USA-based study finding no diCerences (161). Males from
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a [uemt areas in the USA were more likely to receive IMRT
for localized disease (149). However, rates of adjuvant RT after
surgery did not vary by residential disadvantage in one USA-
based (164) and one Canadian study (165).

Type of curative treatment. While one study found that men
from disadvantaged areas were less likely to receive RT than
surgery for localized prostate cancer in the USA (166), another
found no significant dilerkntials by residential disadvantage
(167). However, a [uemt residents had higher usage of combined
EBRT and BB (vs. EBRT) for intermediate or high-risk disease
(116) and were more likely to undergo BB than cryotherapy for
localized disease (154). In the Netherlands, men aged 60—74 from
a [uemt areas were significantly more likely to have one-time BB,
whereas higher receipt of EBRT was associated with living in
disadvantaged areas, for those aged below 60 years (98).

Any curative treatment. A consistent pattern of men living in
disadvantaged areas being 13 to 40% less likely to receive curative
treatment when diagnosed with prostate cancer of varying stage
or risk group was evident across five studies from the USA
(77,89, 155, 167, 168) and one from England (163).

Hormone therapy. By contrast, residents of disadvantaged areas
had higher rates of HT in three studies from the USA (89, 161,
168) and one each from England (163) and Australia (147) with
no diCerkntials found in the Netherlands (98). One USA-based
study found no association between residential disadvantage
and secondary HT after primary curative treatment for non-
metastatic prostate cancer (169).

Access to care. Men from a[uemt areas were more likely to
travel beyond their closest treatment centers to larger established
centers in England especially those olering robotic surgery
(158) or innovative radiation therapies, such as IMRT or proton
beam therapy (157). Finally, there were no dilerkences in post-
surgery referral rates to radiation oncologists for high-risk
disease between a [uemt and disadvantaged areas in Ontario,
Canada (165).

Prostate Cancer Mortality
Rurality
Eleven (five high, six moderate quality) of the 18 included
studies consistently reported higher prostate cancer mortality
rates among rural residents (25, 31, 32, 45, 172-177, 181),
one (moderate) the reverse trend (179) and four (one high,
three moderate quality) no dilerences (171, 178, 180, 182)
(Figure 2; Table 7). A (high quality) study by Lagace et al.
(170) found higher prostate cancer mortality rates among
rural men in Canada and a trend toward higher death
rates in rural areas for Australia. Another high quality
study also reported higher prostate cancer mortality rates
outside urban areas in Australia, although the dilerknce
between most extreme remote and urban category was not
significant (52).

In the USA, men from rural areas had 3-15% higher
prostate cancer mortality rates than those from urban areas
across four studies (25, 45, 176, 177) with four more

reporting similar patterns (172-175). Although the study
by Zhand et al. (178) found no rural urban dilerknces
in prostate cancer mortality rates in the Mississippi Delta
region, both urban and rural rates were higher compared
to corresponding urban and rural areas for other regions in
the USA.

Residential disadvantage

Five (two high, three moderate quality) (62, 174, 177,178, 184) of
the seven included studies from the USA reported higher prostate
cancer mortality rates in disadvantaged areas with two (high
quality) (173, 183) reporting no dilerence (Figure 3; Table 7).
By contrast, all six studies (two high, four moderate) from other
countries, one each from Puerto Rico (68), Japan (70), Belgium
(180), Finland (72), Spain (185), and Scotland (35) reported no
dilerknce. A noteworthy point is that the significantly higher
prostate cancer mortality rates among disadvantaged men in
Texas between 1996 and 2004 reported by Wan et al. (184)
only held for the smaller census block groups and tract-level
geographical units of the USA-census, with the e [edt reversing
for larger county-level areas.

Effects of Rurality After Adjustment for

Residential Disadvantage

Of the 169 articles included, 34 (20%) presented estimates of
rurality, adjusted for residential disadvantage, for at least one of
the considered outcomes. The proportion of studies including
these adjusted estimates varied for each outcome, ranging from
11% (2 of 18) for prostate cancer mortality, 18% for PSA testing (2
of 11) and prostate cancer incidence (4 of 23), 31% for spread of
disease (5 of 16), 36% for access and use of services (10 of 28), 65%
for net survival (7 of 11) and 100% for overall survival (6 of 6).

The majority of the studies including adjusted estimates
were from the USA, followed by Australia and Canada
(Supplemental File 4). However, there was wide heterogeneity
across studies in the covariates included in the statistical models;
this does limit comparisons across them. In addition, only two
studies presented both unadjusted and adjusted estimates by
rurality, hence we cannot reliably assess the eledt of rurality
after controlling residential disadvantage. Nevertheless, after
adjustment for residential disadvantage, there was a consistent
pattern for rurality to remain independently associated with
geographical variations in prostate cancer incidence, net survival
and access to services (Figure6), and for no independent
association with overall survival. There were no consistent
patterns for PSA testing, mortality or advanced spread of disease.

Overall, for most outcomes except advanced spread of disease
and prostate cancer mortality, there appeared to be more
consistent evidence of an independent eledt for residential
disadvantage than for rurality (Figure 7).

In summary, included studies did not provide su [cieht
evidence to conclude that the urban/rural di [erential in prostate
cancer outcomes was completely accounted for by disparities
in residential disadvantage. However, there is a suggestion that
residential disadvantage may have a stronger e [edt on prostate
cancer disparities than living in an urban or rural area.
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FIGURE 7 | Summary of key patterns by residential disadvantage from studies that also adjusted for rurality.

had lower PSA testing and prostate cancer incidence, more
advanced spread of disease at diagnosis, poorer survival, and
higher mortality. Findings by rurality were less consistent. Where
a pattern was observed, it was that men from rural areas had
lower PSA testing, incidence and survival, more advanced disease
and higher prostate cancer mortality than urban residents. There
was also evidence that men from more rural or disadvantaged

DISCUSSION

This systematic review found a consistent pattern of di [erknces
by residential disadvantage across the prostate cancer continuum
from PSA testing to incidence, staging, treatment, survival and
mortality. Specifically, compared to residents of a [uemt areas,
men living in socioeconomically disadvantaged areas generally
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areas had poorer access and use of prostate cancer-related
treatment services than those from urban or advantaged areas.

Although the underlying reasons for these variations are not
known, there is widespread consensus that they reflect complex
and interacting social, genetic, environmental and behavioral
processes that can occur at a range of geographical scales (7,
189). The finding that some observed geographical patterns
varied by ethnic status, such as with PSA testing for rurality
(26, 27), incidence by area disadvantage (41, 46), while others
were consistent, such as incidence by rurality (46) highlights the
likely complexity of these processes.

Prostate cancer incidence rates increased sharply with the
dissemination of PSA-based testing in the early 1990s (5, 190).
It is likely that some of the observed geographical patterns in
prostate cancer incidence and survival may reflect geographical
variations in PSA testing prevalence. Specifically, men from
urban (25, 28-33) and a [uemt (23, 29, 34, 35) areas had higher
PSA testing rates than those from rural or disadvantaged areas,
respectively. This has been suggested to be due to di[erkntial
access to screening services and health care (26, 27, 29, 30),
GP attitudes (27, 30, 33, 34), health literacy (26-28, 30), socio-
cultural norms (26, 27), and help-seeking behaviors (26-28, 30).
There was widespread agreement that the higher prostate cancer
incidence (15, 16, 31, 39, 41, 42, 47, 48, 53, 56, 62, 68, 73, 76)
and lower advanced stage diagnoses (21, 24, 25, 84, 86, 88)
among urban and a [uemt men reflected increased detection of
localized and latent cancers through PSA testing. The impact of
PSA testing on prostate cancer mortality risks however remains
controversial (2, 191). Variations in potential risk factors and
health behaviors reflecting physical and social environment (35,
36, 4749, 56, 60, 62, 125, 177, 180), health care quality, access
or utilization (24, 62, 68, 71, 80, 177, 180) and availability of
specialists (41, 79, 174) were other commonly cited reasons for
the geographical disparities in prostate cancer incidence, stage
and mortality.

Non-clinical factors that have been suggested to contribute
to geographical patterns of care include di[erknces in access to
and availability of treatment modalities (77, 85, 151, 153, 157,
158), clinician practice patterns (86, 108, 116, 145, 151, 153,
162), patient preferences (77, 86, 98, 108, 151, 153, 155, 162),
comorbidities (77, 98, 99, 116, 161, 162), and treatment decision-
making processes (98, 99, 161, 162). Variations in treatment could
also potentially reflect the managing physician’s preferences (99,
161, 192) which, in the absence of a definitive treatment guideline
for prostate cancer, strongly influences prostate cancer treatment
choices (99, 192, 193).

Although stage at diagnosis impacts prostate cancer survival
(60, 89, 125, 127), survival dilerkntials by residential location
were evident even after adjustment for stage (55, 85, 93, 102,
110, 113, 127, 134, 137, 138, 140), and in some instances also
adjusted for treatment (137, 138, 140). Many of the proposed
explanations for the geographical variations in survival were
multifactorial and included variations in psychosocial factors
(93,98, 105, 108, 111, 113, 117), comorbidities (98, 104, 113, 125,
126, 135, 139, 142), access to high-quality healthcare (55, 60, 93,
98, 103, 104, 106, 107, 110, 113, 117, 125, 127, 135, 139, 141),
intensity of clinical follow-up (55, 102, 127, 139), and compliance

with recommended treatments (47, 106, 125). Finally, even after
adjusting for stage, there is likely to be a residual confounding
by PSA testing, in that the observed survival dilerentials may
reflects the diagnosis of latent prostate cancers through PSA
testing rather than a true di [erknce in survival (194).

It is likely that inequalities in access to diagnostic and
treatment services is a key factor contributing to the geographical
disparities in prostate cancer outcomes. These inequalities are
influenced by socioeconomic factors, health care policies and
proximity to medical services. For rural residents, a diagnosis
of prostate cancer can present unique challenges in obtaining
appropriate, high-quality care, including limited local services
and long travel distances incurring financial, psychosocial and
logistical barriers (195-197). Several of the studies in this review
found that increasing travel burden impacted treatment (116,
143, 146, 150, 159, 166). Moreover, high-volume specialists
and hospitals which have been associated with rapid adoption
of innovative treatments and technologies (149, 158, 196),
multidisciplinary care (103, 143, 165) and better prostate
cancer-related clinical outcomes (103, 106, 198) are typically
concentrated in urban areas (196, 199). The close overlap
between rurality and residential disadvantage in countries, such
as Australia (85, 195) and the USA (77, 200) and the necessity
for repeated visits for specific treatments like EBRT are likely to
worsen the impact of accessibility-related barriers.

From the studies that reported results adjusted for both area
disadvantage and rurality, there was consistent evidence that the
strong impact of residential disadvantage remained even after
adjusting for rurality. While its el[edt was diluted, it appears
that the urban/rural dilerkntial in prostate cancer outcomes
was not completely accounted for by disparities in residential
disadvantage. Therefore, living in rural areas constitutes an
additional disadvantage in terms of prostate cancer outcomes,
over and above residential socioeconomic disadvantage itself. As
such, rather than considering these two geographical measures
separately, both rurality and socioeconomic disadvantage need
to be considered together in terms of their impact on inequalities
in burden of prostate cancer.

Findings in Context of Other Studies

We are not aware of any previous systematic reviews reporting
the international evidence for variations along the continuum
of prostate cancer outcomes by rurality and residential
disadvantage. Our findings were consistent with two earlier
systematic reviews on variations in prostate cancer incidence
and mortality by rurality (5) and survival by socioeconomic
disadvantage (7), respectively. Two earlier reviews also found
persistent geographical disparities across a range of prostate
cancer outcomes in the USA (201) and worldwide (4). None of
these previous reviews critically assessed studies or included the
one-third (58 of 169) of articles included in this review published
since 2014.

Key Gaps in Current Literature and

Suggestions for Future Research
We found only six studies looking at geographical variations in
expectant management (EM) for low-risk disease. Dilerknces
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in use of EM, and the lack of standardized definitions and/or
protocols during the time-periods of the included studies
impaired the comparability across studies. Only one study
(160) specifically distinguished between two main EM strategies
of watchful waiting (palliative treatment for symptomatic
progression) and active surveillance (curative treatment on
evidence of disease progression).

This review highlighted the need for large, high quality
studies that include the whole range of prostate cancer indicators
within the one cohort. It is likely this will require an innovative
combination of population-wide data linkage studies as well
as qualitative investigations. Studies based solely on routinely
collected population-based data, such as cancer registries and/or
hospital separation databases are unable to provide data on
the wide range of patient, tumor, clinician and health-care
system related factors that are likely to be potential confounders.
Collecting information on the characteristics of the geographical
areas, in addition to the characteristics of individuals living in
those areas, combined with more rigorous analytical approaches,
such as multilevel regression (189), will provide greater insights
into the key drivers of this geographical variation.

No studies were found describing geographical di[erknces
in use of relatively new treatments, such as robotic surgery,
management of metastatic prostate cancer, or treatment
making decision processes. It was also unclear whether the
underlying factors contributing to the key patterns in prostate
cancer outcomes are similar for men living in rural and
disadvantaged areas.

Strengths and Limitations

Strengths of this review include the comprehensive search of
current literature over multiple databases for studies describing
international patterns in disparities along the prostate cancer
continuum by rurality and residential disadvantage, quality
checking of all included articles and graphical summary of
results. Given it is now well-recognized that rurality and
residential disadvantage interactively aledt cancer outcomes,
rather than acting in isolation (7, 20, 189), we also specifically
assessed the impact of adjusting for residential disadvantage
on variations in all six of considered outcomes by rurality
and vice-versa.

All of the included quantitative studies were observational
in nature, although the majority were population-based cohort
studies. Around half were graded as high quality, none were
graded as low-quality and the majority presented model-
based estimates. Large scale population-based studies are able
to identify associations between geographical measures and
disparities in outcome measures. The challenge is that these
associations in themselves provide only limited information in
terms of the underlying reasons for observed disparities and
hence how they may be reduced.

A key limitation of this review, similar to previous reviews
on similar topics (4, 5, 7) was the wide variability in definition
of rurality and residential disadvantage both within (especially
for the USA) and across countries. For example, area-level
disadvantage was variously defined in terms of a single area-
level indicator (typically income), a study-specific combination

over several area-based measures or a standardized country-
specific composite area-based deprivation index. Moreover,
the concept of rurality itself may diler between countries,
such as Australia (13) and the USA (20) and smaller, more
densely populated, countries, such as the UK (202). The choice
of geographical measure used (20, 61, 130) and the scale
over which it was measured (20, 102, 134, 184) could have
impacted study findings, particularly if, for example, the area-
level e [edts are only present in the more extreme values of the
remoteness continuum.

Studies also varied widely in their data collection, analytical
and reporting methods, the time frames for both diagnostic
and survival intervals and covariates included in the statistical
analysis. The wide heterogeneity across studies precluded a meta-
analysis and limited their comparability.

Finally, despite searching multiple databases with complex
queries and evaluating reference lists of identified articles, the
possibility that the search term criteria, or choice of literature
databases, could have inadvertently caused the exclusion of
relevant articles remains.

CONCLUSIONS

We found consistent evidence for geographical inequalities
across a range of prostate cancer indicators across diverse
populations, with men from disadvantaged areas facing a higher
prostate cancer burden. Although there was some evidence of
an association between rural residence and a higher prostate
cancer burden, patterns were less consistent. There needs to
be an increased focus on developing more complex research
strategies to identify the key underlying drivers that can then be
incorporated into evidence-based targeted interventions.

Recognizing the variation in the burden caused by prostate
cancer between countries internationally, it is critical to develop
strategies to at least ensure equitable access to adequate health
care for all men within each country. This would ensure that all
male residents of a country have the opportunity to access the
same level of care regardless of where they live. Key priorities
include diagnosing more aggressive disease early, optimizing
informed patient-treatment decision making and providing men
the best possible treatment for their disease regardless of their
residential location. These tasks pose immense challenges to
health providers in each country and will require collaboration
over a range of concerned stakeholders.

Current evidence points to the benefit of considering
health outcomes underpinned by a multi-level continuum
of advantage/disadvantage where resources at an individual,
social and community level serve to enable or inhibit certain
behaviors and systems over a person’s lifetime. Consequently, it
is important to examine key variables including socioeconomic,
psychosocial, cultural, and geographic characteristics in ways
that reflect the complexity of people’s lives. Employing such a
framework will also limit the misleading reliance on the simplistic
rural-urban dichotomy by highlighting the dynamic relationship
between geography and disadvantage in understanding inequity
in the prostate cancer burden.
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