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ABSTRACT ARTICLE HISTORY
Background and objectives: Changes in work-up and histopathological assessment have caused stage Received 4 December 2023
and grade migration in men with prostate cancer (PCa). The aim of this study was to assess temporal trends ~ Accepted 11 April 2024
in risk of PCa death for men with favourable-risk PCa managed with primary radical prostatectomy or ~ Published 29 April 2024
observation.

Methods and material: Men aged 75 or younger with Charlson Comorbidity index 0-1 diagnosed with Prostate cancer:
favourable-risk PCa (T1-T2, prostate specific antigen [PSA] <20 ng/mL and Gleason score 6 or 7[3+4]) in the radical prostate’ctomy;
period 2000-2016 who were treated with primary radical prostatectomy or managed with observation in observation; watchful
PCBaSe 4.0. Treatment groups were compared following propensity score matching, and risk of PCa death waiting; active

was estimated by use of Cox regression analyses. surveillance; mortality;
Results: A total of 9,666 men were selected for each treatment strategy. The 7-year cumulative incidence PCBaSe

of PCa death decreased in all risk and treatment groups. For example, the incidence in men diagnosed

with low-risk PCa and managed with observation was 1.2% in 2000-2005, which decreased to 0.4% in

2011-2016. Corresponding incidences for men with intermediate-risk PCa managed with observation

were 2.0% and 0.7%. The relative risk of PCa death was lower in men with low-risk PCa managed with radi-

cal prostatectomy compared to observation: in 2000-2005 hazard ratio (HR) 0.20 (95% confidence interval

[CI] 0.10-0.38) and in 2011-2016 HR 0.35 (95% Cl 0.05-2.26). Corresponding risks for men with intermedi-

ate-risk PCa were HR 0.28 (95% Cl 0.16-0.47) and HR 0.21 (95% Cl 0.04-1.18). The absolute risk reduction of

radical prostatectomy compared to observation for men with low-risk PCa was 1% in 2000-2005 and 0.4%

in 2011-2016, and for men with intermediate-risk PCa 1.1% in 2000-2005 and 0.7% in 2011-2016.

Conclusion: Men diagnosed in 2011-2016 with low-risk and favourable intermediate-risk PCa have a

similar relative benefit but smaller absolute benefit of curative treatment compared to men diagnosed in

2000-2005.
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Introduction was no difference in PCa-specific survival after 15 years of follow-
up between men diagnosed with localised PCa in 1999-2009
randomised to radical prostatectomy, radiotherapy or active
monitoring [14, 15].

The aim of this study was to assess temporal trends in survival
for men diagnosed with favourable-risk localised PCa managed
with primary radical prostatectomy or observation. We
conducted a propensity matched observational study to
investigate if the survival benefit of primary radical

Two randomised controlled trials (RCTs); Scandinavian Prostate
Cancer Group 4 (SPCG-4) and Prostate Cancer Intervention
Versus Observation Trial (PIVOT) have reported a decrease in
death from all causes in men with localised prostate cancer
(PCa) who underwent radical prostatectomy in the 1990s and
2000s compared to men assigned to watchful waiting [1, 2].
Results from trials conducted 20-30 years ago may not be
applicable in a contemporary setting. Men diagnosed today
have more favourable cancer characteristics because of earlier ~Prostatectomy remained constant over a 16-year period.
detection [3, 4], changes in the interpretation of the
histopathological assessment of the biopsy specimen [5, 6], and
an increased number of prostate biopsy cores [7] leading to
stage and grade migration [8, 9] with a subsequent better The National Prostate Cancer Register (NPCR) contains informa-
survival [10-13]. This was seen in the ProtecT trial where there tion of 98% of all men diagnosed with PCa in Sweden on cancer

Material and methods
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characteristics and primary treatment with the aim to audit
adherence to national guidelines for PCa [16-18]. In Prostate
Cancer Data Base Sweden (PCBaSe) 4.0, NPCR has been com-
bined with data on comorbidity by use of the Charlson
Comorbidity Index (CCl) based on discharge diagnoses in the
Patient Registry, data on educational level and marital status
from the longitudinal integrated database on socioeconomic
factors (LISA), and data on cause and date of death from the
Cause of Death Registry [19-24].

This study includes men aged 75 or younger with CCl 0-1 who
were diagnosed with favourable-risk clinically localised PCa (T1-
T2 NO/x MO/x, prostate specific antigen [PSA] <20 ng/mL and
Gleason score 6 or 7 [3+4]) in the period 2000-2016, and
underwent radical prostatectomy within 6 months from date of
diagnosis or were managed with observation (i.e., no active
treatment within 6 months from diagnosis). We stratified patients
into risk groups: low-risk (T1-2 and PSA <10 ng/mL and Gleason
score <6) and intermediate-risk (T1-2 and/or PSA 10-20 ng/mL
and/or Gleason score 7 [3+4]). The following variables were used:
age at diagnosis, year of diagnosis, clinical T stage, Gleason score
on biopsy, PSA (ng/mL), CCl, education level, and marital status.

Follow-up was calculated from date of PCa diagnosis to
death, emigration, or end of study period (31 December 2019),
whichever came first. Death was classified as PCa death or non-
PCa death.

The Research Ethics Board in Uppsala approved the study.

Statistical methods

Propensity score matching was performed with the Matchlt
package for R using a caliper of 0.05 and included the following
variables: age (<60, 60-64, 65-69, 70+), T stage (1, 2), Gleason
score (6, 7 [3+4]), PSA (continuous), year of diagnosis (continu-
ous), CCI (0, 1), education level (low, middle, high, missing), and
marital status (married, not married). Follow-up was calculated
with the reverse Kaplan-Meier method. Subsequent curative
treatment for men primarily managed on observation was cal-
culated as 1 - the Kaplan-Meier estimates. Cumulative inci-
dences of PCa and non-PCa deaths with 95% CI were estimated
with competing risk analyses treating deaths from other causes
as competing events. Multivariable Cox regression analyses
were applied to investigate the association between risk of PCa
death by treatment (radical prostatectomy vs. observation), age
(<60 years, 60-<65 years, 65-<70 years, 70+ years), T stage (1, 2),
Gleason score (<6, 7 (3+4)), maximum length of cancer in biopsy
cores in mm (<2, 2-5, 6-12, 12+, missing), PSA (0-<5, 5-10,
10-<20), PSA density (<0.1, 01-0.15, 0.15-0.22, 0.22+, missing),
CClI (0, 1), year of diagnosis, education level (low, middle, high,
missing), and marital status (married, not married). The propor-
tional hazard assumption of the Cox regression analyses was
tested with Schoenfeld residuals. Full models were not applica-
ble in all years because of few events and there were very few
events in the most recent time period (2011-2016), thus the Cox
analyses in this period must be interpreted with caution. The
absolute risk difference was calculated as the 7-year risk of PCa
death for men on observation minus the 7-year risk of PCa death

for men who underwent radical prostatectomy. All tests were
two-sided and the significance level was set to p < 0.05. Statistical
analysis was performed with R version 4.0.0 (R Foundation for
Statistical Computing, Vienna, Austria).

Results

The study included 21 149 men managed with observation (i.e.,
no primary curative treatment) and 18 765 men who underwent
primary radical prostatectomy. The median follow-up years was
8 — 15 years for men diagnosed in 2000-2005, 10 years for men
diagnosed in 2006-2010, and 5 years for men diagnosed in
2011-2016. Baseline characteristics for the whole population
are presented in Table 1. More men managed with primary cura-
tive intent had adverse factors such as clinical stage T2, Gleason

Table 1. Baseline characteristics of men in PCBaSe 4.0 diagnosed with low-
or favourable intermediate-risk prostate cancer in 2000-2016 and managed
either on observational or with radical prostatectomy.

Observational Curative
n=21,149 n=18,765
Age at diagnosis, years
<60 3,459 (16) 5,873 (31)
60-<65 4,710 (22) 5,762 (31)
65-<70 7,086 (34) 5,318 (28)
70+ 5,894 (28) 1,812 (10)
Diagnostic period
2000-2005 2,801 (13) 4,555 (24)
2006-2010 6,271 (30) 6,545 (35)
2011-2016 12,077 (57) 7,665 (41)
Risk category
Low-risk 16,098 (76) 8,501 (45)
Intermediate-risk 5,051 (24) 10,264 (55)
Clinical tumour category
T1 17,665 (84) 12,497 (67)
T2 3,484 (16) 6,268 (33)
Gleason score
6 18,795 (89) 10,639 (57)
7 (3+4) 2,354 (11) 8,126 (43)
mm cancer in biopsy
Median (IQR) 2(1-5) 11 (5-22)
Missing 7,068 (33) 6,322 (34)
PSA at diagnosis, ng/mL
Median (IQR) 6 (4-8) 6(5-9)
PSA density, ng/mL/cc
Median (IQR) 0.14 (0.1-0.2) 0.18(0.12-0.26)
Missing 7,068 (33) 8,395 (45)
Charlson comorbidity index
0 18,784 (89) 17,666 (94)
1 2,365 (11) 1,099 (6)
Education level
Low 5,975 (28) 4,682 (25)
Middle 8,953 (42) 7,925 (42)
High 6,133 (29) 6,094 (32)
Missing 88 (0) 64 (0)
Marital status
Married 14,276 (68) 13,558 (72)
Not married 6,873 (32) 5,207 (28)

PSA: prostate specific-antigen; CCl: Charlson Comorbidity Index.
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Table 2. Seven-year cumulative prostate cancer and non-prostate cancer mortality stratified on risk group (low-risk or intermediate-risk) and diagnostic

period for all men (Raw) and following propensity score matching.

2000-2005

2006-2010 2011-2016

Observational Curative

Observational

Curative Observational Curative

Low-risk
%, (95% Cl) %, (95% Cl)

Non-prostate cancer deaths

Raw 9.8 (8.4-11.1) 3.4(2.8-4.1)

Propensity score matched 8.2 (6.7-9.7) 4.1 (3.0-5.2)
Prostate cancer deaths

Raw 1.3(0.8-1.8) 0.3 (0.07-0.4)

Propensity score matched 1.2 (0.6-1.8) 0.2 (0-0.4)

Intermediate-risk
%, (95% Cl) %, (95% Cl)

Non-prostate cancer death

Raw 16.6 (14.2-19.0) 53(4.3-6.4)

Propensity score matched 13.9(11.0-16.8) 6.7 (4.6-8.8)
Prostate cancer deaths

Raw 3.2(2.1-4.3) 0.9 (0.4-1.3)

Propensity score matched 2.0(0.8-3.2) 0.9(0.1-1.7)

%, (95% Cl) %, (95% Cl) %, (95% Cl) %, (95% Cl)

6.7 (6.0-7.5) 3.5(2.8-4.1) 3.7 (3.1-4.2) 2.1(1.4-2.7)
5.5(4.7-6.4) 4.0 (3.2-4.7) 29(2.1-3.7) 2.2(1.5-2.9)
0.6 (0.4-0.8) 0.2 (0.05-0.4) 0.3(0.01-0.4) 0.01(0-0.2)
0.4 (0.2-0.7) 0.2 (0.01-0.4) 0.4 (0.01-0.8) 0.01(0-0.2)

%, (95% Cl) %, (95% Cl) %, (95% Cl) %, (95% Cl)

11.1(9.6-12.7) 3.5(29-4.2) 6.6 (5.3-7.9) 2.7 (2.2-3.3)

10.3(8.5-12.1) 4.6 (3.4-5.9) 6.5 (5.0-8.1) 2.8(1.8-3.8)
1.6 (0.9-2.2) 0.8 (0.05-1.2) 0.7 (0.3-1.2) 0.2 (0.01-0.5)
1.2 (0.6-1.9) 0.6 (0.1-1.0) 0.7 (0.02-1.3) 0.01 (0-0.3)

score 7 (3+4), or more cancer in biopsy cores, but had less
comorbidities — that is more men had CCl 0. Following propen-
sity score matching, 9 666 men were selected in each treatment
strategy - 6172 with low-risk and 3494 with intermediate-risk
PCa. Supplementary Tables 1 and 2 show baseline characteris-
tics for all men and following propensity score matching strati-
fied on risk category and diagnostic period. For both men with
low- and intermediate-risk PCa there was an increase in the pro-
portion of men diagnosed with T1 tumours in more recent cal-
endar periods as well as a fall in the median PSA level.

The proportion of men with low-risk PCa who primarily
underwent radical prostatectomy decreased for all age groups
during the study period (Figure 1); whereas the proportion of
men with intermediate-risk PCa who underwent radical
prostatectomy remained fairly stable for men younger than 70
years and increased over time for men older than 70 years.

The 5-year estimate for a transition to curative treatment for
men with low-risk PCa managed with observation was quite

Men with low-risk prostate cancer

stable during the study period: 26% (95% Cl 24%-29%) for men
diagnosed in 2000-2005, 31% (95% Cl 29%-32%) for men
diagnosed in 2006-2010, and 26% (95% Cl 25%—-27%) for men
diagnosed in 2011-2016 (Figure 2). In contrast, the proportion
of men with intermediate-risk PCa who transitioned to curative
treatmentincreased, 24% (95% Cl 22%-26%) in 2000-2005, 30%
(95% Cl 28%-32%) in 2006-2010, and 34% (95% Cl 32%-35%) in
2011-2016. Of the men on observation who subsequently
underwent curative treatment, 68% underwent radical
prostatectomy and 32% received radiotherapy.

The cumulative probability of PCa death stratified on
treatment, time period and risk category are depicted in
Figure 3. The median age at death was 77 ( interquartile range
[IQR] 72-81) years for men diagnosed with low-risk PCa in 2000-
2005, 73 (IQR 69-77) years for men diagnosed in 2006-2010,
and 70 (IQR 66-74) years for men diagnosed in 2011-2016.
Corresponding numbers for men with intermediate-risk PCa
were 77 (72-81) years in 2000-2005, 74 (70-78) years 2006-2010

Men with intermediate-risk prostate cancer

100

<60 years

80 60-<65 year

65-<70 years

60 70-<75 years

Curative treatment, %

40

20

100

Curative treatment, %

P © g QS D

& S & & 5 s & s
g 5 ¢ o, K o ;
& @@ o § §

O &£ > ©
& s B s

N &
® ® ®

Figure 1. Proportion of men included in the study with favourable-risk localised prostate cancer who underwent primary curative treatment for each period

and stratified on risk category.
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Men with low-risk prostate cancer

Men with intermediate-risk prostate cancer

Curative treatment-free survival
25% 50 % 75% 100 %
I

0%
L

0 2 4 6 8 10
Time (years)

2000-2005 1507 1414 1270 1159 1082 1020 982 942 909 864 814

2006-2010

2011-2016 8179 7646 6997 5351 3851 2362 1391 663 0 0 0

Time (years)

1294 1183 1061 982 920 859 804

3898 3455 3014 2197 1561 1024 628 311 0 0 0

Figure 2. Kaplan-Meier estimated curative treatment-free survival for men who were managed with primary observation stratified on risk category.

and 71 (68-74) years in 2011-2016. The 7-year cumulative
incidence of PCa death and non-PCa death decreased by
calendar period of diagnosis for both men managed with
primary curative intent and men managed on primary
observation (Table 2). As an example, the 7-year PCa mortality
for all men with low-risk PCa managed on observation was 1.3%
(95% Cl 0.8-1.8) for men diagnosed in 2000-2005, 0.6% (95% Cl
0.4-0.8) for men diagnosed in 2006-2010, and 0.3% (95% ClI
0.01-0.4) for men diagnosed in 2011-2016. Corresponding
numbers for men with intermediate-risk PCa managed on
observation were 3.2% (95% Cl 2.1%-4.3%) in 2000-2005, 1.6%
(95% C10.9%~-2.2%) in 2006-2010, and 0.7% (95% Cl 0.3%-1.2%)
in 2011-2016. Although not eliminated, the differences in non-
PCadeath between the treatment groups were smaller following

propensity score matching compared to the raw data. As an
example, the 7-year cumulative non-PCa deaths in men
diagnosed with low-risk PCa in 2000-2005 was 9.8% (95% ClI
8.4-11.1) for men managed on observation and 3.4% (95% Cl
2.8-4.1) for men who underwent curative treatment.
Corresponding numbers following propensity score matching
was 8.2% (95% C16.7-9.7) and 4.1% (95% Cl 3.0-5.2). respectively.
We therefore chose only to use the propensity score matched
data for further analyses.

The risk of PCa death was lower in men with low-risk PCa
managed with radical prostatectomy in 2000-2005 compared to
men managed on observation, hazard ratio (HR) 0.20 (95% CI 0.10-
0.38), p < 0.001 (Table 3). For men diagnosed in 2006-2010, the
difference was slightly smaller, HR 0.58 (95% C1 0.29-1.14), p =0.11,
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At risk Time (years) Time (years)
1259 1240 1205 1160 1120 1050 541 519 499 469 439 404
1259 1247 1236 1214 1184 1139 541 537 521 507 482 463
2704 2679 2642 2597 2550 1355 1087 1080 1059 1033 1005 486
2209 2186 1699 911 0 0 1866 1839 1148 509 0 0
2209 2195 1650 985 0 0 1866 1851 1154 531 0 0

Figure 3. Cumulative probability of prostate cancer death for men with localised prostate cancer managed on primary curative treatment or observation
stratified on risk category (low-risk: A, and favourable intermediate-risk B) following propensity score matching.
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Table 3. Multivariable Cox regression analyses on risk of prostate cancer death stratified on risk group (low-risk or intermediate-risk) and diagnostic period
following propensity score matching.

Men diagnosed in 2000-2005 Men diagnosed in 2006-2010 Men diagnosed in 2011-2016
Low-risk Intermediate-risk Low-risk Intermediate-risk Low-risk Intermediate-risk
HR 95% Cl HR 95% Cl HR 95% Cl HR 95% Cl HR 95% Cl HR 95% Cl

Treatment

Observation Ref.

Curative 0.20 0.10-0.38 0.28 0.16-0.47 0.58 0.29-1.14 0.50 0.26-0.95 0.35 0.05-2.26 0.21 0.04-1.18
Diagnostic year

2000/2006/2011 Ref. Ref. Ref. Ref. Ref. Ref.

2001/2007/2012 0.93 0.39-2.21 048 0.21-1.11 0.66 0.27-1.59 0.59 0.17-2.08 2.70 0.03-2.89 0.54 0.12-2.33

2002/2008/2013 0.67 0.26-1.70 0.73 0.33-1.60 0.67 0.56-1.71 0.52 0.13-2.06 1.56 0.26-9.16 - -

2003/2009/2014 123 0.55-2.73 0.88 0.43-1.83 1.78 0.53-5.95 0.26  0.06-1.08 - - -

2004/2010/2015 049 0.20-1.20 0.59 0.27-1.30 225 0.02-2.17 0.14 0.02-0.76 - - -

2005/2016 047 0.18-1.14 0.24 0.08-0.69 - - - - - - -
Age

<60 Ref. Ref. Ref. Ref. Ref. Ref.

60-64 120 0.54-2.70 1.02 0.20-5.14 1.53 0.47-5.00 1.16 0.24-5.67 - - -

65-69 115 0.51-2.62 3.58 0.84-15.2 2.82 0.91-8.76 1.10 0.23-5.10 3.00 0.28-31.6 - -

70+ 3.74 1.67-8.39 426 0.98-184 591 1.83-19.1 347 0.78-15.1 8.53 0.73-99.5 - -
T-stage

1 Ref. Ref. Ref. Ref. Ref. Ref.

2 1.52  0.90-2.58 1.99 1.19-333 146 0.74-2.89 116 0.63-2.13 298 0.60-14.8 1.13  0.22-5.69
PSA

0-4.9 Ref. Ref. Ref. Ref. Ref. Ref.

5-9.9 0.86 0.50-1.48 117 0.42-3.25 218 1.00-4.77 426 0.93-19.5 0.39 0.08-1.85 129 0.23-7.14

10-14.9 - - 0.84 0.28-2.45 - - 6.76 1.33-344 - - 6.55 0.70-60.9

15-20 - - 1.77 0.60-5.22 - - 592 1.05-33.2 - - - -
PSA density

<0.1 Na Na Na Ref. Na Ref.

0.1-0.15 - - - - - - 0.68 0.15-2.95 - - 0.88 0.12-6.31

0.15-0.22 - - - - - - 0.53 0.12-2.24 - - 0.55 0.06-5.07

0.22+ - - - - - - 0.72 0.19-2.78 - - 0.29 0.22-3.38

Missing - - - - - - 045 0.09-2.24 - - 1.76  0.13-23.8
Gleason score

6 Na Ref. Na Ref. Na Ref.

7 (3+4) - 135 0.72-2.54 - 219 0.99-4.84 - - -
Length of cancer in
biopsy

<2mm Na Na Ref. Na Ref. Ref.

2-5mm - - - - 1.08 0.15-7.69 - - 041 0.04-4.68 - -

6-12 mm - - - - 212 0.34-13.1 - - 1.71  0.24-124 - -

12+ mm - - - - 1.77 0.24-13.1 - - 743 0.05-10.9 - -

Missing - - - - 3.14 0.63-18.5 - - - - - -
ccl

0 Ref. Ref. Ref. Ref. Ref. Ref.

1 0.54 0.13-2.21 1.51 0.62-3.68 1.74 041-3.32 143 0.63-3.27 144 0.16-13.0 3.71 0.80-17.6
Education

High Ref. Ref. Ref. Ref. Ref. Ref.

Middle 244 1.19-4.98 1.05 0.56-1.98 1.18 0.52-2.68 135 0.56-3.14 0.17 0.02-1.81 0.50 0.09-2.72

Low 259  1.26-5.32 1.19 0.65-2.20 1.54 0.67-3.57 1.73 0.76-3.92 0.97 0.18-5.28 0.62 0.11-3.44

Missing - - - - - - - - - - - -
Civil status

Married Ref. Ref. Ref. Ref. Ref. Ref.

Not married 1.01  0.55-1.84 0.82 0.44-1.53 1.34 0.68-2.65 091 0.48-1.72 0.54 0.06-4.71 112 0.30-4.22

PSA: prostate-specific antigen; CCl: Charlson Comorbidity Index; HR: Hazard ratio; Cl: confidence interval.
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andin 2011-2016 HR was 0.35 (95% C1 0.05-2.26), p = 0.35. For men
with intermediate-risk PCa, the risk was HR 0.28 (95% Cl 0.16-0.47),
p < 0.001, in 2000-2005, HR 0.50 (95% Cl 0.26-0.95), p = 0.03, in
2006-2010,and HR 0.21 (95% CI 0.04-1.18), p = 0.08,in 2011-2016.

The absolute risk difference in risk of PCa death for men with
low-risk PCa who underwent radical prostatectomy versus
observation was 1.0% in 2000-2005, 0.2% in 2006-2010, and
0.4% in 2011-2016. For men with intermediate-risk PCa the
absolute risk reduction was 1.1% in 2000-2005, 0.6% in 2005-
2010, and 0.7% in 2011-2016.

Discussion

In this propensity score matched analysis of men with favoura-
ble-risk localised PCa, those men managed by primary radical
prostatectomy had a lower relative risk of PCa death compared
to men managed with observation - but the absolute difference
decreased in more recent calendar time. The cumulative risk of
PCa death at 7 years in men managed with primary observation
declined in both men with low- and favourable intermedi-
ate-risk PCa. These changes are likely a consequence of stage
and grade migration caused by earlier detection, and changesin
clinical work-up and histopathological assessment.

A general limitation of observational studies is the risk of
selection bias. Although propensity score matching was used to
make the groups more similar, the difference in non-PCa death
indicates that factors not controlled for influenced the outcome.
Additionally, the propensity score matching did not eliminate
differences in cancer extent in the biopsies. We did not have
information on some important information such as subgroup
T2 stage neither type of observational strategy (watchful waiting
or active surveillance) nor adherence to proper follow-up for men
on active surveillance or the cause for transit to curative treatment.
With approximately 1/4 men changing from observation to
curative treatment after 5 years, these data are in line with
previously published active surveillance cohort studies [25].
Additionally, the median follow-up was only 5 years for men
diagnosed in 2011-2016; therefore, we can only assess the short-
term outcome for a disease for which longer follow-up is
necessary. The number of men with intermediate-risk PCa
managed with observation increased three-fold between 2000-
2005 and 2011-2016. Thus, wider inclusion criteria of observation
were applied and this likely resulted in a larger proportion of men
with progression and transition to curative treatment. Additionally,
there is a risk of bias in the cause of death registration [26]. The
overall agreement on the cause of death registered in the Swedish
Death Registry and following patient chart review has been
reported to be high [27, 28]. In more recent studies from Estonia,
Norway, and Sweden, the concordance between adjudicated
cause of death in the Cause of Death Register and assessment of
charts have been lower [28-30]. In Sweden there was a high
likelihood for older men with low-risk PCa to have death
adjudicated to PCa despite little evidence of disease progression
[28]. Speculatively, incorrect cause of death will be more frequent
in men on observation, which would overestimate the benefit of
surgery compared to initial observation.

Our study investigated if the survival benefit of radical
prostatectomy compared to observation, has changed over
time in a clinical practise in order to aid the interpretation of
randomised studies comparing surgery to observation in men
with PCa during different calendar periods. Importantly, the
current study did not compare outcome after radical
prostatectomy and active surveillance. First, we must keep in
mind that ‘initial observation’ has changed during the last
decades. 20-30 years ago, ‘observation’ meant watchful waiting
where men who progressed received androgen deprivation
therapy. During the last 20 years, active surveillance has been
introduced to reduce overtreatment with ensuing adverse
effects of treatment in men with low and favourable
intermediate-risk PCa without compromising PCa-specific
survival. Active surveillance aims to identify men who progress
and to offer them curative treatment when the disease is still
within the window of curability. Several randomised trials have
compared outcome after radical prostatectomy and watchful
waiting or active monitoring [1, 14, 31, 32]. The SPCG-4 and
PIVOT both reported a decrease in death from all causes in men
with localised PCa who underwent radical prostatectomy
compared to men assigned to watchful waiting [1, 2]. The
absolute risk reduction of PCa death in men randomised to
radical prostatectomy was 11% compared to watchful waiting
after 23 years of follow-up in the SPCG-4 trial that recruited men
between 1989 and 1999 [33], and 4% after 19 years in the more
recent PIVOT trial with recruitment in 1994-2002 [32].
Corresponding reductions in the absolute risk of death from all
causes were 13% and 6%, respectively. There were large
differences in case mix in these studies. SPCG-4, a Scandinavian
trial included non-screened men of whom 88% had T2 tumours
and the mean PSA was 13 ng/mL. Men in the North American
PIVOT trial mostly had screen-detected PCa, of whom 45% had
T2 tumours and the median PSA was 8 ng/mL. In the more
recent ProtecT study comparing surgery, radiation, and active
monitoring, men were diagnosed following PSA testing in
1999-2009, where 76% had T1c tumours and the median PSA
was 4.8 ng/mL, reported no difference in all cause or PCa-specific
survival at 15 years [14]. In line with these randomised studies,
the absolute survival benefit of radical prostatectomy compared
to observation declined in more recent calendar periods in our
study. Men treated with radical prostatectomy had a lower risk
of PCa death compared to men on observation; however,
survival for men with favourable-risk PCa has improved over
time regardless of treatment. We question if an absolute
difference of 0.5% in PCa mortality after 7 years of follow-up is
clinically relevant. Of note, we could not differentiate between
watchful waiting and active surveillance, so our results are likely
a worst-case scenario.

Stage and grade migration have occurred for PCa [8, 9], which
has resulted in better prognosis of men with PCa [10-13]. An
increase uptake of PSA testing in asymptomatic combined with
an increase in the number of biopsy cores [13], has led to an
increased detection [34], of non-palpable PCa [3, 4]. Furthermore,
changes in histopathological assessment of prostate biopsies
have [5, 6], resulted in a grade inflation [35, 36].



Conclusion

The temporal decrease in risk of PCa death both for men treated
with radical prostatectomy and observation is likely caused by
stage and grade migration. The decrease in difference in absolute
survival between these two groups in more recent calendar peri-
ods suggests that men currently diagnosed with low-risk and
favourable intermediate-risk PCa have a smaller benefit from pri-
mary curative treatment compared to men in historical studies.
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