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Abstract

Background: The European Randomized study of Screening for Prostate Cancer (ERSPC) has
previously demonstrated that prostate-specific antigen (PSA) screening decreases prostate cancer
(PCa) mortality.

Objective: To determine whether PSA screening decreases PCa mortality for up to 16 yr and to
assess results following adjustment for nonparticipation and the number of screening rounds
attended.

Design, setting, and participants: This multicentre population-based randomised screening
trial was conducted in eight European countries. Report includes 182 160 men, followed up until
2014 (maximum of 16 yr), with a predefined core age group of 162 389 men (55-69 yr), selected
from population registry.

Outcome measurements and statistical analysis: The outcome was PCa mortality, also
assessed with adjustment for nonparticipation and the number of screening rounds attended.

Results and limitations: The rate ratio of PCa mortality was 0.80 (95% confidence interval
[CI] 0.72-0.89, p< 0.001) at 16 yr. The difference in absolute PCa mortality increased from
0.14% at 13 yr to 0.18% at 16 yr. The number of screening invitations needed to prevent one PCa
death was 570 at 16 yr compared with 742 at 13 yr. The number needed to diagnose was reduced
to 18 from 26 at 13 yr. Men with PCa detected during the first round had a higher prevalence of
PSA >20 ng/ml (9.9% compared with 4.1% in the second round, p < 0.001) and higher PCa
mortality (hazard ratio = 1.86, p< 0.001) than those detected subsequently.

Conclusions: Findings corroborate earlier results that PSA screening significantly reduces PCa
mortality, showing larger absolute benefit with longer follow-up and a reduction in excess
incidence. Repeated screening may be important to reduce PCa mortality on a population level.

Patient summary: In this report, we looked at the outcomes from prostate cancer in a large
European population. We found that repeated screening reduces the risk of dying from prostate
cancer.

Keywords
Prostate cancer; Screening; Prostate-specific antigen; Mortality
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1. Introduction

The European Randomized study of Screening for Prostate Cancer (ERSPC) was initiated in
1993, with the primary aim to investigate the effect of regular prostate-specific antigen
(PSA) screening on prostate cancer (PCa) mortality. Findings were previously reported on
three occasions, as prespecified in the study protocol at 9, 11, and 13 yr of follow-up [1-3].
The latest report (2014) showed that PSA screening increased PCa incidence 1.6-fold and
the relative reduction in PCa mortality was 21% at 13 yr of follow-up [3].This is the 16-yr
main endpoint follow-up in order to quantify the long-term harms and benefits of screening.
Secondary aims were to investigate how variations in screening attendance and duration of
screening (one test only vs repeated testing) affected PCa mortality and whether this could
explain the observed variations in outcome between different screening trials as well as
between different ERSPC centres [3,4].

2. Patients and methods

2.1. Study design and participants

The ERSPC, described previously [1-3], is a multicentre randomised screening trial for PCa
in eight European countries (Fig. 1). It started in Belgium and the Netherlands (1993), and
the last country to join was France in 2003. Minor variations in screening protocols between
centres were accepted, but compulsory criteria for participation were defined [5], including
PSA as the primary screening test, followed by systematic prostate biopsies for men with
elevated PSA; a core age group of men 55-69 yr old at randomisation; repeated screening
invitations; and regular data delivery to an independent central database (age groups between
50 and 74 yr were invited in some centres). Stopping age for screening invitations varied
between 67 and 78 yr. Most centres used a 4-yr interval, but Sweden and France used a 2-yr
interval and Belgium a 7-yr interval. A minimum of two and a maximum of eight invitations
were used for the core age group, and the duration of screening (time from the first to the
last invitation) varied between 4 yr (oldest men in Finland) and 16 yr (the Netherlands and
Sweden). The primary screening tool was PSA. To achieve high quality, a uniform PSA
method was chosen (Tandem R; Hybritech). A quality assurance programme was designed
to guarantee accuracy of the test across centres. Additional screening tools were employed in
some centres. In the Netherlands, digital rectal examination (DRE) was used during 1993-
1996 in men with PSA 1.0-4.0 ng/ml. In Finland, DRE was used in 1996-1998, and the
ratio of free to total PSA was used since 1999 in men with a PSA level of 3.0-3.9 ng/ml.
Since 1996, most centres used a PSA level of =23.0 ng/ml as the definition of a positive
screening test. Men with a positive screening test were recommended DRE, transrectal
ultrasound of the prostate, and systematic prostate biopsies. Initially, sextant biopsies were
the standard, but this was later changed to 10-12 cores. A summary of the characteristics by
centre is provided in Table 1. French data were excluded from the combined analysis, as
these two centres failed to comply with a primary criterion (screening participation >50%;
Table 1) [6]. Ethical approval was obtained separately for each participating country.

Eur Urol. Author manuscript; available in PMC 2020 September 24.
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2.2. Randomisation and masking

Two types of randomisations were used: randomisation before consent (Zelen-type
effectiveness design in Sweden, Finland, and Italy) and randomisation after consent (efficacy
design in the other countries). Randomisation was done by computer-generated random
numbers, with eligible participants identified in population registers. Trial group allocation
was masked for determination of the main outcome.

2.3. Outcomes

The primary outcome was PCa mortality. For deceased men with PCa, medical records were
evaluated by a cause of death (COD) committee using a standardised flow-chart to establish
the COD [7]. The COD committee was masked regarding the randomisation arm. Official
CODs were used in Finland since 2003 after demonstrating a very high concordance with
that obtained by the local COD committee [8]. PCa incidence was monitored by country for
cancer and vital status. All randomised men were linked with cancer registers and reported
biannually to the central database. For men with PCa, TNM stage, PSA, Gleason score, and
primary treatment were abstracted from medical records. A scientific committee established
quality criteria and other committees monitored the conduct, progress of the trial, PSA
harmonisation, and assignment of Gleason grades [5]. This report includes follow-up
through December 31, 2014 or a maximum of 16 yr after randomisation.

2.4. Statistical analysis

2.4.1. Primary analysis—The primary analysis evaluated PCa mortality and focused on
the core age group of men 55-69-yr old, with follow-up through 2014 truncated at 9, 11, 13,
and 16 yr. The main analysis was carried out according to the intention-to-screen principle,
that is, comparing groups formed by randomisation (regardless of assignment compliance).
Incidence and mortality rates, and risks were calculated by dividing the number of events by
the number of person years and the number of men, respectively. Rate ratios (RRs; ratio of
incidence per person year), risk ratios (ratio of incidence per man), and the corresponding
differences were calculated using Poisson regression analysis, with the control arm for
Finland weighted by 1:1.5 due to unequal allocation (agreed upon when Finland joined the
trial). Confidence intervals (Cls) for rate and risk differences were calculated by Wald’s
method, with standard errors derived by the delta method. For the number needed to invite
(NNI1), the Cls were derived as 1 over the intervals for the differences in the risk of PCa
mortality. The pvalues are two sided. No adjustment of significance for alpha-spending in
sequential analyses was applied because the present analysis is protocol based and not driven
by statistical significance [9,10]. The NNI to avert one PCa death was calculated as the
inverse of the absolute risk difference in PCa deaths. The number needed to detect (NND)
was defined as the NNI multiplied by the excess incidence of PCa in the screening group.
Both the graphs on cumulative PCa incidence and mortality in the control and screening
arms, and the graph on survival after screen-detected PCa are based on Nelson-Aalen
estimates of survival (Fig. 2). Cumulative incidence and mortality curves adjusted for the
competing risk of death of other causes follow the approach described in the study of
Kalbfleisch and Prentice [11].
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2.4.2. Secondary analysis—In a secondary analysis, PCa mortality was assessed from
diagnosis in those men diagnosed within the programme. Men with screen-detected cancer
in round 1 were compared with screen-detected men during subsequent screening rounds.
Cox regression analysis was used. To evaluate the effect of attending at least one screening
round, adjusted RRs were calculated with adjustment for nonparticipation [12]. The
proportion of complete nonattendees (ie, never participating) in the screening group and the
PCa mortality among them were calculated. The control group is then considered to consist
of a nonattender part of the same size and the same PCa mortality rate as the nonattender
part of the screening group, allowing us to calculate the adjusted mortality rate among those
who participated at least once.

Additionally, we estimated an adjusted RR in men who attended at least twice. Here, we
defined two groups of attendees: (1) all men who participated only once and (2) men
participated at least twice. The proportion of men attending one screening round only and
the PCa mortality in this group were calculated. The underlying PCa mortality in this group
(screened only once) in the absence of screening is unknown, but a recent study showed no
effect of one screening round only [4]. We therefore carried out analyses based on mortality
reductions of 0% (there was no benefit to men with cancer detected at the first screen) up to
25% (ie, the benefit of the first screening was the same as that at later screening round) in
men screened only once. This trial is registered with Current Controlled Trials (number
ISRCTN49127736).

Statistical analyses were performed in R Statistical Software (version 3.3.1; Foundation for
Statistical Computing, Vienna, Austria).

3. Results

3.1. Primary analyses

A total of 182 160 men were randomised, of whom 162 389 were part of the core age group
of men 55-69 yr old. Figure 1 shows the trial profile. Men randomised to the screening arm
were screened on average 1.94 times (2.3 times in screening attendees), and of those
participating, 28% were screen positive at least once (Table 1). Median follow-up (excluding
France; from randomisation to a minimum of 16 yr, December 31, 2014, and the date of
death) was 15.5 yr and median follow-up from diagnosis to PCa cases was 8.8 yr in the
screening arm (10.3 in screen detected and 4.5 in clinically detected) compared with 5.4 yr
in the control arm. Cumulative PCa-specific incidence at 16 yr was 13.3% in the screening
arm and 10.3% in the control arm (Kaplan-Meier estimates). Hence, PCa incidence in the
control arm compared with the screening arm increased during longer follow-up; however,
the incidence still remained 1.4-fold higher in the screening arm after 16 yr (Table 2). The
RR of PCa mortality between the arms was 0.80 at 16 yr (95% CI 0.72-0.89, p< 0.001) and
did not change compared with 9, 11, and 13 yr of follow-up (Table 3). The absolute
difference between the trial arms increased from 0.14% at 13 yr to 0.18% at 16 yr. The NNI
was 570 and NND was 18 men (Table 3). PCa mortality by age at randomisation (5-yr age
groups) is presented in Supplementary Table 1. Of the individual centres, a significant
mortality reduction was seen in Sweden (RR 0.63, 95% CI 0.44-0.88, p=0.008) and the
Netherlands (RR 0.67, 95% CI 0.53-0.85, p=0.001; Supplementary Table 2).

Eur Urol. Author manuscript; available in PMC 2020 September 24.
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Supplementary Table 3 shows the distribution of PSA levels at diagnosis in the different
screening rounds.

3.2. Secondary analyses

PCa-specific survival for cases detected during the first screening round was significantly
worse compared with those diagnosed at subsequent screening rounds (hazard ratio = 1.86, p
< 0.001; Fig. 3). The PCa mortality reduction in those who attended at least one screening
round was 25% (RR 0.75, 95% CI 0.66-0.75). The calculated PCa mortality reduction for
those attending the screening programme at least twice was 48% (RR 0.52, 95% CI 0.42—
0.63) if no mortality reduction was postulated from one test only, 43% (RR 0.57, 95% ClI
0.47-0.70) if a mortality reduction of 10% was postulated, and 25% (RR 0.75, 95% CI 0.60-
0.92) if first screening was as effective as the following rounds (Supplementary Table 4).

4. Discussion

This ERSPC update with 3 additional years of follow-up shows that the absolute reduction

in PCa mortality still increases with longer duration of follow-up, while the relative risk
reduction remains unchanged at 20% since the initial report based on 8.8 yr of follow-up [1-
3]. PCa incidence in the control group is gradually catching up with the screening arm, but at
16 yr, a 41% excess incidence remains in the screening arm. Results illustrate that both
incidence and mortality differences continue to change between the two arms, and
demonstrate why extended follow-up is required to better understand the long-term risks and
benefits of PCa screening [13]. Despite a median follow-up of 15.5 yr from randomisation,
median follow-up from diagnosis (ie, 8.8 yr in the screening arm and 5.4 yr in the control
arm) is quite modest given the natural course of PCa, as many screening-detected cancers
are of low or intermediate risk with a long natural course [14]. Deaths among men with PCa
diagnosed after screening termination will also affect the long-term impact of the screening
trial, which will be observed in future follow-up. The NNI to prevent one PCa death was 570
at 16 yr compared with 1947 at 9 yr and 742 at 13 yr [1-3], an important decrease,
emphasising the long-term impact of PCa screening. These figures differ from earlier
publications, as in our first two, where no truncation was performed at 9 and 11 yr.

The number of cases needed to diagnose for averting one PCa death is declining from 48 in
our first report at 9 yr to 18 in this update at 16 yr. With extended follow-up, the NND will
likely continue to decrease. Although it is difficult to compare screening programmes, at 16
yr, the NND in the Swedish centre was as low as 7 and comparable with that of breast cancer
[15]. Nevertheless, the considerable NND reflects the abiding high excess incidence among
screened men, indicating a substantial rate of overdiagnosis, even with many years of
follow-up. The continued decline in NND many years after termination of PCa screening
also reflects the long lead time of screen-detected PCa [16].

For screening decisions, this long symptom-free period has to be considered relative to early
treatment with immediate side effects that might negatively affect the quality of life [17]. To
detect roughly 5000 cancers, >20 000 biopsies were performed, corresponding to a positive
predictive value of 24%, and a quarter of participants were biopsied at least once,
demonstrating the low specificity of PSA as a screening test. Development and use of more

Eur Urol. Author manuscript; available in PMC 2020 September 24.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

Hugosson et al.

Page 7

specific tests such as Prostate Health Index, 4K score, and risk calculators must be
prioritised, as well as improving the diagnostic work-up with less invasive diagnostic
methods such as magnetic resonance imaging [18].

As in previous publications, we found a large difference in PCa mortality reduction between
centres within ERSPC, with the largest effect observed in Sweden and the Netherlands [1-
3]. In current analysis, these two centres show a relative reduction in PCa mortality by
approximately 35%. With different screening protocols and screening lengths between
centres, outcomes were evaluated by the number of screening rounds. PCa mortality in men
diagnosed in the first screening round had a significantly worse outcome compared with
those detected at subsequent rounds (Fig. 3). One explanation is that many men diagnosed in
the first screening round had incurable disease, whereas this was much less common in men
detected at subsequent screening rounds. This is supported by the finding that the number of
cancers detected with a PSA level of >20 ng/ml was 182 (10% of all PCa cases detected in
that screening round) in round 1, 72 (4.1%) in round 2, and only 42 (3.2%) in round 3
(Supplementary Table 3). As PCa with a PSA level of >20 ng/ml to a high degree represents
incurable PCa, our data show that the majority of such cancers were in fact diagnosed during
the first screening round. In this analysis, interval cancers were not added to the cancer cases
designated to round 2 or 3, which could be questioned. However, the rate of aggressive
interval cancers is rare in PCa screening, and incorporation of these cases into the
calculations will change the overall result only marginally [19].

These results suggest that a possible small beneficial effect of one-time screening may only
“drown” in the high mortality rate of existing prevalent incurable PCa cases, while repeated
screening over long duration is necessary for achieving a substantial and measurable PCa
mortality reduction. Several lines of evidence support this view.

Cases detected within ERSPC during the first round frequently developed metastasis later,
indicating that many of these men diagnosed during the first round were detected too late
and screening could not prevent disease progression [20].

A screening trial (Stockholm, 1988-1989) invited 2400 men aged 55-70 yr only once and
found no difference in PCa mortality after 20 yr from a nonscreened source population;
however, statistical power was limited [21]. Similar results were observed in the present
study: men aged 70-74 yr were invited only once, and in this age group, no effect on PCa
mortality was seen (Supplementary Table 1). No PCa mortality reduction was shown after
15 yr in the US PLCO trial, which applied only 6 yr of screening [22]. Despite several other
components of this study may explain the PLCO null result, including large control group
contamination, the short screening period may have contributed [23,24]. Within ERSPC,
Finland showed only a small mortality reduction (RR 0.91) compared with the Netherlands
(RR 0.67) and Sweden (RR 0.63). In Finland, the oldest age group where a quarter of the
men were invited only twice, the mean number of screening visits was 1.6. In the
Netherlands, all men in the core age group were invited at least three times and the youngest
up to five times, with on average 2.3 screening visits. In Sweden, all men were also invited
at least three times and the youngest eight times, with on average 2.6 screening visits. These
were three larger centres in ERSPC with different screening intensity, thus indicating that

Eur Urol. Author manuscript; available in PMC 2020 September 24.
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the length and intensity of screening are directly correlated to mortality reduction (Table 1).
The recently published CAP study invited 189 386 cluster-randomised men to one-time
screening, of whom 40% participated. They found no significant effect on PCa mortality
(RR 0.96, CI 0.85-1.08; average follow-up 10 yr) [4]. The data encouraged us to analyse the
effect of repeated screening rounds assuming various effects from one test only
(Supplementary Table 4). Men attending at least one screening round had, after correction
for nonattendance, a PCa mortality reduction of 25%, and those who attended at least two
screening rounds had a decrease of 48% assuming no effect of one-time screening. This
model may explain the large differences in PCa mortality reduction observed between the
centres within ERSPC, but other explanations may also contribute, for example, the rate of
opportunistic screening in the control group (eg, Finland) [25]. This report shows that
cancers detected in round 1 have a poorer prognosis, but this is partly due to the ERSPC
study design where men started screening in various age cohorts with a median age of 60 yr
at randomisation. Older men screened for the first time showed a higher risk of being
diagnosed with incurable disease [26]. In a running screening programme, men are invited
from earlier age (50-55 yr), and the risk of missing the “window of cure” is probably lower.
Furthermore, randomised screening trials will underestimate the true effect of an effective
population-based screening programme [27].

Our study has limitations including heterogeneous populations with different background

risks between centres, possibly influencing the results. Another limitation is the increased
uptake of opportunistic screening in Europe, which could underestimate the true effects of
screening.

5. Conclusions

This 16-yr report from ERSPC shows that the absolute effect of screening on PCa mortality
increases with longer follow-up. The excess PCa incidence among screened men is
decreasing but is still rather high. The PCa mortality reduction seems to be related to the
duration of screening, and a one-time screening test is suggested to have little or no effect on
PCa mortality due to a prevalence pool of more advanced disease in which treatment is
unlikely to provide major benefits.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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86 379 men from French
centers excluded due to inability
to comply with quality criteria
19771 excluded “outside core
age group”

268 539 men (all ages) underwent
randomization

162389 men in the core age group
(55-69 yr) underwent randomization

148 men died during randomization
process

63 in the screening group
85 in the control group

72 890 in the intervention group

89 351 in the control group

7655 prostate cancers cases at year 1-13
8444 prostate cancer cases at year 1-16
801 missing risk group (9.5%)*
4761 low risk group (56.4%)*
1892 intermediate risk group (22.4%)%
650 high risk group (7.7%)§
340 M1 and/or PSA >100 (4.0%)9

6384 prostate cancers cases at year 1-13
7732 prostate cancer cases at year 1-16
858 missing risk group (11.1%)*
3021 low risk group (39.1%)t
2197 intermediate risk group (28.4%)%
917 high risk group (11.9%)8§
739 M1 and/or PSA >100 (9.6%)1]

20 352 deaths all causes
371 prostate cancer deaths at years 1-13
520 prostate cancer deaths at years 1-16

Figure 1: Trial profile (core age group).

25 365 deaths all causes
570 prostate cancer deaths at years 1-13
793 prostate cancer deaths at years 1-16

GS=Gleason score. M1=evidence of metastases on imaging or PSA >100 ng/mL.
PSA=prostate-specific antigen. *Missing=missing T stage or GS, not M1 or PSA <100.
tLow risk=T1, and T1 with GS <6. $=Intermediate risk= T1, and T2 with GS 7 and T3 with
GS <7. §High risk= T1, and T2, and T3 with GS 8-10 and T4 with any GS. 1 M1 or PSA

>100 might occur, any T stage, or GS.
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—— Screen-detected, round 1
| == Screen-detected, others

I | 1 | | || 1

0 2 4 6 8 10

Time since diagnosis (years)
Number of men at risk
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Figure 3:

Prostate cancer specific survival in those detected during screening round 1 and those

detected during repeated screening.

Eur Urol. Author manuscript; available in PMC 2020 September 24.

1273 Type=Round 1



Page 14

Hugosson et al.

(%) Asdoiq
0'sZ 9°0€ 6'8Y (R4 STz 0€z 82 6'TC 8'TZ A 0'sZ /5189UED Pa)98)9p-USaIIS
©)
saapusieuou Buowre s1soued
G65S 679 6871 18v€ 81 ] z€ 805 £9€ 8981 762 pue s130Ued [eAssiu|
©)
vTES 8eT 622 1567 oy 9.5 09 8981 16T 2€91 88T $199UD Pa}08]aP-UsaIdS
©) re103
606 0T A7 8TLT vrv8 029 18 26 9/€2 09 005€ z8Y ‘dnoub Buiusaios ul |esano
S9Sed Jaduerd 8]e)soid
dnoJb Buiusalos
‘Sased J19oued 9]e]1so.id
(%€8) (%68) (%€6) (%02) (%) v ‘sou0
766 GT (%¥S) 0TF  (%0€) 897 9TT ST (%98) 6T 0eVT (%%G2) vz (%16) 2819 1272 (%v6) 9ger  (%SL) 789 15e3] 18 Asdoiq yum usin
018 6'0S 8'82 9'G8 0'8L 9'98 €L '68 §'29 216 TTL (%) s1se1 ansod/saisdolg
¥82 1¢ 8Ty 891 86€ 02 1202 60S2 €92 S8 206 Y0vS 2SL () sa1sdoig
(%L7) (%€g2) (%92) (%ST) (%)
808 61 (%2) 092 (%8) 0951 986 91 (%s€) 62LT Lol (w1€) 928 (%6E) €619 voor  CevT)Sedr  (%12) v16 u ‘1591 sAmsod GIm USI
612 9T 128 1291 128 €2 6652 9682 ySe 2556 74" G265 850T () s1se1 anIsod
) . ) . ) . ) . . ) . (uesw)
a G0 €0 6T vz 97 LT N4 8T 97 ST Uew Jod spunos BuILBRIOG
81 96T 85€S 090 0T 990 T¥T 890 ¢T Gl¥ ST 8T 85¢€ O 1€L2T T s r9 () suop s1s81 Bulusalos
(%v9) (%€g8) (%92) (%00T) (%62) (%v2)
G5 2L (%8¢) evTy  (%82) 1218 192 09 (%.6) 0T8Y 144 950T (9656) 205 9T 0€.S TLL€2 (%16) 806 (%) &/ '80U0 1sE3| 18 PBUBBIIS
(09T (got . (09t . (09t (6°ST o7 ‘o (09T (09t (09t (401
'5'6) €T ge) 11 96686 gerygr  @VIOTDET  gengr  papor O9TEEDOT  oefar genor TIDOT uerpaw ‘(1) dn-mojjo4
(%egS) (%6%) (%08) (%5S) (%08) (%2S) (%09) (%09) .
189 821 L6 0 68 82 1€ 68 (%05) sS6v 1565 T (%05) 06€ L1 052, govgy (%009 S5y (%) ¢ "lonuod
(%L7) (%15) (%05) (%5¥) (%05) (%87) (%05) (%0%) 6
£5 21T 6.8 0T v8/ 82 068 2. (%09) 8v6v 1065 90T (%09) evy LT Goz/ 0l6Te  (%09) L0EY (%) ¢ "Buiuza18
YEZ T 0S€ 12 €79 1§ T¥Z 29T €066 78 1T 1672 £€8 ¥E SIS T 6.€ 08 2958 () pasiwopuey
(059 (T'99 (69 (@9 (729 (Z79 (6'59 (L29 (z'99 (401) ueipaw
'6°28) 19 '6°28) 29 ‘8'8G) 29 ‘7°18) 09 (1'99'8°28) 19 ‘T'29) 09 'v'18) 09 (969'089) 29  '¥'85) 29 ‘8'%5) 65 '2°09) €9 ‘(44) *uonyesiiopuel Je 3y
ute] JnessH (soueaq spuej4ayIsN
el ‘aouelH ‘aouelH '|oXa) [e10L puelIsZIMS uspams ureds ayl Arey puejuiq wnibjag
a.1uad Ag pue [[eJ3A0 Apn1S 8y} JO SaNsLIAdRIBYD
—T9|qel

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

available in PMC 2020 September 24.

1

Eur Urol. Author manuscript



Page 15

Hugosson et al.

“uoljesIWOopURL 810430 Dd YN sluaired Buipnjoxa ‘pasiliopuel/sased [e1o) se pateInofed,

"199uRd d1eIsold = eDd ‘abuel sjienbisul = YOI

o (%) dnoud jonu0d

8L 99 'S 1’8 'L 66 €9 9. S9 ¥'6 4 Ul 8ouspIoul sAIeINWND
) 1101
‘110402 |043U09 Ul |[BJ3N0

€966 069 VST ceLL ¥9€ 69 09 T4} 414 *l%c14 €6€ $85eJ 18dUe) 91e]sold
dnoJb josuod
‘S3SBD 130UED B1LISO0.d
v (%) dnoub Bulusalos

8'6 69 09 LT 9¢T 8'€T L8 9€T 08 01T Tl Ul 83uspIoul sARe[INWIND

use| 1neJsH (s0ueay spuelJaLyIaN
le10L ‘9ouelH ‘9auelH "[9%a) [e10L pue[I8ZUMS uspams ureds ayL Aren puejui4 wnifjag

Author Manuscript

Author Manuscript

Author Manuscript Author Manuscript

Eur Urol. Author manuscript; available in PMC 2020 September 24.



Page 16

Hugosson et al.

‘|eAJBIUI BOUBPLUOD = |D

(sz've-50'82) ST'TE
(Tr'1-2€'1) 98T
(06'2-2¥'2) 99'C
(Sr'T-9eT) TH'T

(cLLe-€6'TE) 28'VE
(S T-vv'1) 6V'T
(T9'e-60°€) 5e°€
(65 T-67'T) ¥S'T

(erge-TL2e) TY'SE
(99'T-¥5'T) 09'T
(¥T'v-85°€) 98°€
(TL1-65T) S9'T

(S9'Tv-69'9¢) ST'6E
(€6'1-8LT) S8'T
(T€'5-69'%) 00'G
(86'T-€8'T) 06'T

(12 %86) UsWw 0OOT Jad 8oUBIBLIP XSIY

(12 %S6) onel sty

(12 %S6) sreak uosiad Q00T Jad S0UaIAYIP aleY
(1D %G6) ones srey

§6'98 6L 1L L6'6S TL9v usw Q00T J4od sty
599 ¥€9 809 G9'G sieak uosiad Q00T Jod arey
¢90¢9T 1T LEEL00T ¢0€ L8 L1 SEL s1eak uosiad
CELL ¥8€9 €EE9 1251174 () 190ueD B1EISOId dnouf jou0D
19911 ¢9°50T Y376 91's8 usw 00T 4ad sty
02’6 09'6 G8'6 SS°0T s1eak uosiad 0oOT Jad arey
00€ 816 VL. 161 0S8 569 9., 85 s1eak uosiod
227 GG9/ 2589 279 () 199ued B1EISOId dnoJb Buiusalos
9T—T SABAA €T-T SIB3A TT-T SAB3A 6-T SIeaA

Author Manuscript

Author Manuscript

dn-moj|oJ JO syIBUB| SNOLIBA 1B 9UBPIdUI J3OURD 318IS0Id

— ¢ 9lgel

Author Manuscript

Author Manuscript

Eur Urol. Author manuscript; available in PMC 2020 September 24.



Page 17

Hugosson et al.

"Yreap 1aoued a1elsoud auo Juansid 03 BUILB3IDS 0} SIAUI 0} PAPaaU JaquINU = NN :Ureap Jaoued ajelsold auo Jusnaid 03 asouBelp 03 83IAUI 0} PaPaaul Jaquinu = ANN ‘ANUIUL = JUl ‘[eAIS)UI SOUSPYUOD = |D

87
(L€TT-08€) 0.5
(88°0-01€9°2-) 9L'T-
(06'0-2£°0) 08°0
100°0>
(58'0'99°0) 520
(L0'0- 01 02°0-) €T°0-

9
(059T-8.Y) 2¥7L
(19°0- 01 60°2-) GE'T-
(06'0-02'0) 6L°0
100°0>
(s8'0'€90) €L°0
(500~ 01 8T°0-) 2T°0-

Ve
(e9v2-865) 296
(T7'0- 01 L9'T-) ¥0'T-
(16'0-29°0) 8L°0
000>
(98'0‘09°0) 220
(¥0°0- 0 £T°0-) OT'0-

9L

(Ju1-€96) L¥6T
(100 01 ¥0°'T-) TG°0-
(00'T-02°0) ¥8°0

¢c00

(960 '€9°0) 82°0
(000 01 27°0-) 90°0—

anNN
(12 %S6) INN

(12 %G6) usw 00T Jad BoUBIBIP dSIY
(12 %S6) onel sty

anjead

sIapuane ‘ones arey

(12 %G6) Sieak uosiad 00T Jad daUBIBYIP BreY

100°0> 100°0> 7000 €500 anfend
(68'0-22°0) 08°0 (06'0-69:0) 620 (16'0-29°0) 8L°0 (00'7-02°0) ¥8°0 (1D %G6) ones srey
268 7’9 LY GT'e uaw 00T 48d Xisiy
99°0 S50 YAAl] 1€0 s1eak uosiad 0oQT Jod arey
TI7 202 T €2 880 T 0.€ 668 108 672 s1eak uosiad
€6/ 0.S 6TV 082 () syreap Ja0uRD 81RIS0.d dnoub jonuod
Awi AN oLe v9'C uaw 00T 49d sty
€50 70 9¢€0 T€0 sleak uosiad 0OT Jod a1ey
8¢ 586 208 818 S0z S€L €2, 219 seak uosiad
0zs T.€ 89¢ 6T () syreap J90URD 81RIS0Id dnoub Bulusalos
9T—T SABOA €T SABOA TT-T SJeaA 6—T SAedA
dn-moj|oy Jo syibuaj snoLiea Je AJljeriow Jadued 81e]soid
—g9lqeL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Eur Urol. Author manuscript; available in PMC 2020 September 24.



	Abstract
	Introduction
	Patients and methods
	Study design and participants
	Randomisation and masking
	Outcomes
	Statistical analysis
	Primary analysis
	Secondary analysis


	Results
	Primary analyses
	Secondary analyses

	Discussion
	Conclusions
	References
	Figure 1:
	Figure 2:
	Figure 3:
	Table 1 –
	Table 2 –
	Table 3 –

