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The most common cancer among men 

Worldwide 1,1 millions new PCa cases/year (15 % of 

all malignancies among men)

US: 240,000 new PCa cases/year

Europe: 225,000 new PCa cases/year

Sweden: 10,000 new PCa cases/year

Prostate cancer: PCa
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a) Most commonly 

diagnosed cancer 

among men 

worldwide, 2008

b) Leading cause of 

cancer deaths among 

men worldwide, 2008

Source: GLOBOCAN 2008 [1]

Center MM, et.al. Eur Urology 2012;61:1079-92
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a) International 

variation in age-

standardized 

prostate cancer 

incidence rates

b) International 

variation in age-

standardized 

prostate cancer 

mortality rates

Source: GLOBOCAN 2008 [1]

Center MM, et.al. Eur Urology 2012;61:1079-92
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Prostatacancer i Sverige 1970 -2013

NPCR årsrapport 2015OnkoLis Oslo 160205
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Varför ökar incidensen av PrCa?

Vi gräver oss allt djupare 
under vattenytan i 
prostatacancer-

prevalensens
isberg!
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The prevalence of prostate cancer is high 
(> 23% among men with PSA > 2 ng/ml)
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Prevalensen av incidenta prostatacancer fall: en systematisk genomgång av 
obduktionsstudier

International Journal of Cancer

Volume 137, Issue 7, pages 1749-1757, 21 APR 2015 DOI: 10.1002/ijc.29538

http://onlinelibrary.wiley.com/doi/10.1002/ijc.29538/full#ijc29538-fig-0003
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Dör man av PrCa?

Vanligaste

cancer-relaterade dödsorsaken

hos män i Sverige!
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Hur många svenskar dör av PrCa?

• 5,5 % av svenska män dog av PrCa 2014

• 2 398 dog 2014
– Hälften var över 80 år

– Mindre än 1,2 % att dö före 75 år

Jämför med…

• kvinnor av bröstcancer 1 505 (3,1 %)
– Varav dock hälften < 70 år
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Andelen prostatacancer av samtliga 
dödsorsaker per ålder

0

1

2

3

4

5

6

7

8

50-5
4

55-5
9

60-6
4

65-6
9

70-7
4

75-7
9

80-8
4

85+

Percentage
PC deaths

%

PC Prostatacancer utgör 6,2 % av alla dödsorsaker
efter 50 års ålder OnkoLis Oslo 160205



Sjukdomsspecifik 15-års dödlighet för 

prostatacancer i Sverige

• låg risk 8.9%

• intermediär risk 19.6%

• hög risk 35,5%

• regionalt metastaserade 49.1%

• Fjärrmetastaser 69,5%

Rider et al, Eur Urol, 2013OnkoLis Oslo 160205
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Minskad PrCa-mortalitet i Sverige

OnkoLis Oslo 160205



Prostatacancerdödlighet i Sverige i 
förhållande till PSA-testningsintensitet

(mätt som T1c) Stattin, JNCI 2014
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Incidens och mortalitet för 
prostatacancer i Sverige
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44 % reduction i PC mortality
2011

Cancer Mortality in US
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A balance between Benefits and Harms

”At the heart of the screening debate 
lies the ethics of information”

Ian S Markham. Brittish Medical 
Bulletin.

1998; 54 (4): p.1012.
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Review
Screening for Prostate Cancer: A Review of the Evidence for the U.S. Preventive 
Services Task Force
Roger Chou, MD; 
Jennifer M. Croswell, MD, MPH; 
Tracy Dana, MLS; 
Christina Bougatsos, BS; 
Ian Blazina, MPH; 
Rongwei Fu, PhD; 
Ken Gleitsmann, MD, MPH; 
Helen C. Koenig, MD, MPH; 
Clarence Lam, MD, MPH; 
Ashley Maltz, MD, MPH; 
J. Bruin Rugge, MD, MPH; and 
Kenneth Lin, MD

Published on-line Annals of Internal Medicine Oct 2011

Conclusion: Prostate-specific antigen–based screening results in small or no 

Reduction in prostate cancer–specific mortality and is associated with harms 

related to subsequent evaluation and treatments, some of which may be 

unnecessary. 
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Starka argument för screening

• Prostatacancer är ett stort hälsoproblem speciellt 
i Skandinavien, 5 % av alla dödsfall i Sverige

• Ju äldre man är desta större är risken
• Endast tidig upptäckt prostatacancer är botbar 

med operation eller strålning om man har 
symptom så är cancern ofta för långt gången

• Behandling med hormoner är effektivt men förr 
eller senare kommer sjukdomen tillbaks.

• Biverkningarna av operation och strålning har 
blivit väsentligen mycket mindre de senaste 20 
åren.
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Starka argument mot screening

• Risken för överdiagnostik är hög, hälften av alla män som 
får diagnosen genom PSA testning kommer inte utveckla 
symptom under den återstående livstiden

• Tiden mellan PSA diagnos och symptom debut är lång, 5-
15 år dvs män får byta många symptomfria levnadsår 
mot år med ev biverkningar av behandlingen och leva 
med vetskapen att de har cancer

• Behandlingen ger ibland biverkningar, inkontinens, 
impotens och tarmbesvär

• Få diagnosen prostatacancer är psykiskt belastande
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Randomised screening studies

Published Number 
invited

Weakness

Stockholm 2009 1800 Small study, one time screening, few men treated 
with curative intent

Quebec 1999 
(2004)

31 133 Only 24 % participated, not evaluated according 
to ”intention to screen”

Norrköping 2011 1494 Small study, not designed to evaluate mortality, PSA 
was included from 3rd round and only 895 men PSA 
tested

ERSPC 2009, 2012 82816 8 centers with different protocols

PLCO 2009, 2012 37285 52 % contamination, very low mortality in controls, 
low biopsy rate, no up-front power calculation, only
6 years of screening
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ERSPC

• Startades 1992

• 182,000 män i 8 oilka Europeiska länder har lottats mellan 
organiserad PSA testning respektive ej

• Världens största studie i sitt slag

• Hög kvalitet. Quality control programs during the entire study
(PSA, Pathology, Epidemiology, International COD)

• Oberoende central databas i London

• Oberoende utvärdering av dödsorsaker

• Återkommande möten 2 ggr per år
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Cumulative risk of death from prostate 

cancer after 11years of follow-up

(Relative risk reduction 21%)

Schröder et al. 2012
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Prostate cancer mortality for 

individual centers

Center (FU) Rate ratio (95%) Relative risk reduction

P-value

Netherlands (11.1 ys) 0.71 (0.52-0.96) 29% 0.003

Belgium (12.1 ys) 0.86 (0.48-1.52) 14% NS

Sweden (14 ys) 0.56 (0.38-0.83) 44% 0.001

Finland (11.0 ys) 0.89 (0.72-1.09) 11% NS

Italy (10.7 ys) 0.86 (0.46-1.58) 14% NS

Spain (10.7 ys) 2.15 (0.20-23.77) - -

Switzerland (8.2 ys) 0.89 (0.36-2.20) 11% NS
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Study Design
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Prostatacancer dödlighet I 
Göteborgsstudien

• 44 % om man mäter hos alla män som 
inbjudits(n=9952)

• 56 % hos de som inbjudits och deltagit 
(n=7578)

• 77 % hos de som inbjudits och deltagit och var 
under 60 år vid första inbjudan (n=5514)
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Key Results

• Mortality Reduction 35 %

• Every man saved from PC death have an 
average lengthening of life with 8 years

• 23 % of life years gained are lost due to 
impaired QoL

• The main QoL loss is due to permanent side-
effects of treatment

• Number needed to treat is 5

OnkoLis Oslo 160205



OnkoLis Oslo 160205



Problems with current diagnostic 
pathway

• Overdiagnosis

• Underdiagnosis

• Undergrading

• Understaging
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Över-diagnostik och överbehandling

• Diagnos av en cancer som aldrig skulle gett 
symptom under livstiden

• Behandling av en cancer som aldrig skulle gett 
symptom
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Over-treatment is common in 
Medicine

• Treating men aged 49-65 with Statins because 
of mild hyper cholesterolemia, NNT is 26 to 
avoid one cardiovascular event (McEldluff, 
Heart 2006, 92; 1213-18)

• Treating hypertension and 
hypercholesterolemia in patients with type 2 
diabetes result in a NNT of 7 to avoid cardio-
vascular events 
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Over-diagnosis, background

• 30-50 % of all men in the age 50-70 years have 
histological cancer in the prostate

• Only 20 % of these cancers have volume > 0,5 
cc (Stamey and McNeal 1991)

• At least 30 % of cancers found in a PSA based 
screening program have a volume < 0.5 cc 
(Hugosson et al 2010)

• Many patients with a cancer volume > 0.5 cc 
will not progress due to short survival
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How large is the risk of over-diagnosis 
in a PSA based screening program?

• The life-time risk of being diagnosed with PC 
have doubled, in Sweden from 10 % in the pre 
PSA era to 20 % in our screeningstudy

• This is in line with simulation models where 49 
% of PSA detected cancers were classified as 
over-diagnosed (Steyerberg 2003)
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Current diagnostic pathway with systematic 
biopsies in all men with elevated PSA result in 

over-diagnosis

• Current diagnostic pathway is based upon 
systematic biopsies aiming to cover the whole 
peripheral zone

• PSA has a low specificity, PPV in a screening 
study is around 25 %, but only 15 % have a 
significant cancer (Hugosson et al 2010)

• Every time a man with elevated PSA undergo 
systematic biopsies there is 10 % risk of 
diagnosing an insignificant cancer
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Pre biopsy MRI and only targeted 
directed biopsies??
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Is mpMRI of the prostate the solution 
of current diagnostic problems?

• Is the risk of over-diagnosis decreased?

• What is the sensitivity of significant cancers?

• What is the features of these cancers missed with 
mpMRI

• What is the equipment needed? 1.5 T or 3T?

• How large is the interobserver variation in 
reading the MRI?

• How are biopsies best guided towards MRI 
lesions?
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Haffner et al BJUI 2011

• 555 pts who had a pre biopsy mpMRI
• All had 12 systematic + possible targeted bx
• 302 PC detected
• 249 (82%) were classified as significant

• 63 % had pos MRI
• Systematic biopsies detected 237 significant and 

53 non significant cancers
• Targeted biopsies detected 236 significant and 

none of the non significant cancers
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Studies using systematic biopsies as a 
reference test

• The most accepted definition of indolent 
disease is: 

• less than 3 or 4 positive biopsy cores with 

• no Gleason pattern 4 or 5 and 

• ≤3 to 5 mm involvement of any biopsy core. 

• MRI negative predictive value (NPV) for 
Gleason score 7 or greater was ranging from  
91 to 97%.

Vargas, J Urol 2012OnkoLis Oslo 160205



Studies using transperineal template 
mapping biopsies as a reference test. 

• Almost all authors reporting series of TTMP 
use the same significant cancer definition as 
those using 12-core systematic biopsy 

• MRI NPV for Gleason score 7 or greater ranged 
from 79 to 89%

Arumainayagam N Radiology 2013
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Studies using RP histopathology as a 
reference test

• On ROC analysis AUC value for MRI tumor 
volume in estimating tumors larger than 0.5 cc 
at histopathology was 0.949. 

• In patients eligible for active surveillance, 
those with non-suspicious MRI had decreased 
likelihood of Gleason ≥7 disease or stage ≥pT3 
compared to those with suspicious MRI (7.7% 
vs. 47.6%, respectively p= 0.01) 

Turkbey B J Urol 2012
Borofsky MS Urology 2013 OnkoLis Oslo 160205



Prostate MRI findings with radical 
prostatectomy 

• 3T MP-MRI (N=133). 

• Lesions were identified on MRI in 126 (95%) 
cases. 

• MRI showed sensitivity of 93%, PPV of 57%, 
and overall accuracy of 92% in predicting 
insignificant pathologic disease (defined as 
tumour volume <0.5 ml, no Gleason pattern 4) 
outperforming Epstein, d’Amico and CAPRA 
criteria

Turkbey Radiology. 2013
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19% of cancers are anterior, not sampled by 
posterior systematic biopsies

The anterior region 
starts 17mm
(biopsy core length) 
from the prostatic 
posterior surface (red 
dotted line)

A 12-core extended 
biopsy scheme 
would be expected to 
sample only
the 12 posterior sectors 

Dickinson L Eur Urol 2011
Ouzzane A, Villers BJUI 2012
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Göteborg study (Grenabo et al 2015)
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Cancers detected with mpMRI and 
targeted bx in the PSA range 1.8-2.99
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Cancers detected with systematic bx
and a normal mpMRI
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Conclusions

• Both systematic and targeted bx miss 
significant cancers

• The “risk” of detecting non significant cancers 
is much lower if only targeted bx are 
performed

• Large randomised studies are needed to 
confirm the safety before changing from 
systematic to targeted biopsies only
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STUDY BASE

N=40,000

50-60 years

CONTROL

N=20,000

SCREENING

N=20,000

PSA-test

& RANDOMISERING

1:1:1

ARM 1

PSA –

< 3.0

Re-
invitation

If PSA<0.6 
ng/mL  

 8-year 
interval

If PSA 
0.6-1.2 

 4-year 
interval

If PSA 1.2-
2.4 

2-year 
interval

If PSA 2.4-
3.0 

1-year 
interval

PSA +

≥ 3.0 

MRI

STANDARD 
biopsies (TRUS 10 

bx)

BLINDED TO MRI 
RESULT

MRI –

No 
cancer

Re-
invitation 

after 2 
years

Cancer 

MRI +

PLUS 4 
TARGET

ED bx

No 
cancer

Re-invitation 
after 2 years

Cancer

ARM 2

PSA –

< 3.0

Re-
invitation

If PSA<0.6 
ng/mL  

 8-year 
interval

If PSA 0.6-
1.2 

 4-year 
interval

If PSA 1.2-
2.4 

2-year 
interval

If PSA 2.4-
3.0 

1-year 
interval

PSA +

≥ 3.0 

MRI

MRI –

NO 
BIOPSIES

MRI +

ONLY

TARGETED 

bx

No 
cancer

Re-invitation 
after 2 years

Cancer

ARM 3 

PSA –

< 1.8

Re-
invitation

If PSA<0.6 
ng/mL  

 8-year 
interval

If PSA 
0.6-1.2 

 4-year 
interval

If PSA 1.2-
1.5 

2-year 
interval

PSA + 

≥ 1.8 

MRI

MRI -–

NO 
BIOPSIES

MRI +

ONLY 

TARGETED 

bx

No 
cancer

Re-invitation 
after 2 years

Cancer

The Göteborg 2 study
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mpMRI in FU of Active Surveillance 
patients

• At the moment there is increasing evidence 
that mpMRI is of value in patients on AS

• We still lack long-term longitudinal studies 
comparing progression on biopsies and on 
mpMRI (Moore et al Eur Urol 2014)
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Cost benefit analys (JNCI 2014)

• Kostnaden för att rädda en man från att dö av
prostatacancer är relativt billig , lägre än för
bröstcancer

• Men…Det som driver kostnaden och orsakar
sänkt livskvalitet är risken för att bli behandlad
i onödan.
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Fördelning riskgrupper 

screeningstudien Göteborg

Risk grupp Samtliga med PC 

diagnos

De som ej fått 

aktiv behandling 

primärt

Låglåg 224 180 (80%)

Låg 357 161 (45%)

Mellan 309 95 (31%)

Hög 62 6 (10%)

Avancerad 13 0

Totalt 965 442 (46%)
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För att optimera behandling till de som 
behöver behandling

• Avvakta med behandling hos de med väldigt 
liten och långsamväxande tumör

• Intensifiera behandlingen hos patienter med 
aggressiv tumör
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In dec 1994 10,000 were 
randomised (before consent) to 
screenig and 10,000 to controls
Invitation every 2 year
PSA cut-off 3.4 (95-98)
PSA cut off 2.9 (98-04)
Psa cut off 2.5 (05 and onwards)

2008 2010

Median FU 14 years 16 years

Number of PC deaths CG 78 98

Number of PC detahs SG 44 60

Absolute risk reduction 0.34 % 0.38 %

Relative risk reduction 44% 39%

NNI 293 208

NND 12 9



The Gothenburg Screening Trial, 16 years FU
Observed Incidence and Mortality compared to expected pre PSA (1990-94)

Cumulative mortality screening group= 0.77%
Cumulative mortality control group     = 1.25%
Expected Mortality rate                          = 1.45%

Cumulative incidence screening group= 14.4%
Cumulative incidence control group     = 9.9%
Expected incidence rate                          = 5.4%

NNS (SG vs CG)= 208
NNS (SG vs exp)=147
NNS (CG vs exp)=500

NND (SG vs CG)= 9
NND (SG vs exp)=13
NND (CG vs exp)=23
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Ny smartare screening

• Bättre markörer än PSA

• Involvera Magnetkamera i diagnostiken

• Screena män med hög risk intensivt och män
med låg risk betydligt mer sällan
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Konklusioner

• En man som regelbundet testar sitt PSA minskar sin risk 
att dö av prostata cancer med cirka hälften

• Samtidigt fördubblar han sin risk att få diagnosen
prostatacancer

• Bara en fjärdel av de män som idag får diagnosen
prostatcancer pga PSA testning skulle dö av sin cancer 
om man lämnade den obehandlad

• Oorganiserad screening är betydligt mindre effektiv än
organiserad screening.

• Många män som får diagnosen prostatcancer bör
rekommenderas att inte behandlas med 
strålbehandling eller operation
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Konklusioner

• Om man överväger behandling bör man välja
rätt kirurg

• Innan man bestämmer sig för att kolla sitt PSA 
värde bör man vara medveten om risken för
över diagnostik och att bli behandlad i onödan
med de biverkningar som kan följa

• Magnetkamera undersökning kan vara en 
framtida metod att minska risken för
överdiagnostik
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Konklusion

• Alla män borde få chansen att bestämma själv
om man vill delta i ett hälsoprogram
(screening) för tidig diagnostik av
prostatacancer. Varje man över 50 års ålder
borde få information om fördelar respektive
de nackdelar som finns med att testa sig.
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