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Up	Close:	Just	Right	
•   46	y/o	with	Family	history	
of	PCa	

•   MulA-core	GS	3+4	and	3+3	
•   Favorable	MRI	
•   Significant	delay—fear	of	
side	effects,	single/daAng	

•   RARP:	pT2	3+4,	R0	Nx	
•   Immediately	conAnent/
potent	



Harms	of	treatment	
•   We	knew	this	one:	

•   Adequate	evidence	shows	that	nearly	90%	of	men	with	PSA-
detected	prostate	cancer	in	the	United	States	have	early	
treatment	with	surgery,	radia@on,	or	androgen	depriva@on	
therapy	

•   Not	sure	I	knew/believed	this	one:	
•   Adequate	evidence	shows	that	up	to	5	in	1000	men	will	die	
within	1	month	of	prostate	cancer	surgery	



Simple	Math	
•   5	in	1000	

•   1	in	200—what	was	reported	in	interviews	

•   0.5%	

•   I	do	200-220/year—this	would	be	every	year	

•   I’ve	had	1	in	2500—pt	with	known	cardiac	disease—infarcted	stents	
while	on	asa	intraop	



Source	Information	
•   Yao	S-L,	Lu-Yao	G.	PopulaAon-based	study	of	relaAonships	between	hospital	

volume	of	prostatectomies,	paAent	outcomes,	and	length	of	hospital	stay.	J	Natl	
Cancer	Inst	1999;	91:	1950.	

•   Szabo	L.	Experts	explain	why	PSA	test	is	not	worth	risk.	USA	Today	May	23,	2012,	
quoAng	Virginia	Moyer	on	behalf	of	the	U.S.	PrevenAve	Services	Task	Force.	
Available	at:	hcp://www.usatoday.com/news/health/story/2012-05-21/psa-
test-quesAons-answers/55120916/1.	

•   Alibhai	SMH,	Leach	M,	Tomlinson	G	et	al.	30-day	mortality	and	major	
complicaAons	afer	radical	prostatectomy:	influence	of	age	and	comorbidity.	J	
Natl	Cancer	Inst	2005;	97:	1525.	

•   Begg	CB,	Riedel	ER,	Bach	PB	et	al.	VariaAons	in	morbidity	afer	radical	
prostatectomy.	N	Engl	J	Med	2002;	346:	1138.	

•   Walz	J,	Montorsi	F,	Jeldres	C	et	al.	The	effect	of	surgical	volume,	age,	and	
comorbidiAes	on	30-day	mortality	afer	radical	prostatectomy:	a	populaAon-
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What	do	you	think?	



Project—Modern	Numbers,	Techniques	
•   Premier	PerspecAve	Database—large,	hospital-based	data	
collecAon—aims	for	benchmarking,	resource	uAlizaAon	

•   Billing/diagnosAc	codes	
•   Can	disAnguish	procedures	
•   Co-morbidity	scores,	perioperaAve	outcomes	
•   LimitaAons	in	2012—no	pathology,	no	post	discharge	events	



RP:	Cohorts	
Characteris2c	 ORP—All	

43,964	
ORP—RH	
30,124	

RARP	
27,348	

LRP	
733	

P	val	

#	hospitals	 347	 142	 142	 53	

#surgeons	 2995	 1767	 744	 105	

Age	 63.2	 63	 61	 59	 <0.001	

Op	Time-Hrs	 3.3	 3.4	 4.4	 3.9	 <0.001	

LOS	 3.5	 3.4	 2.2	 3.6	 <0.001	

ComplicaAons	 16.5%	 15.8%	 10.6%	 10.2%	 <0.001	



RP	Cohorts	
2004-2010	
Totals	

ORP-All	 ORP-RH	 RARP	 LRP	 P	val	

#discharges	 43,964	 30,124	 27,348	 733	 0.0008	

#	MortaliAes	 46	 27	 9	 2	 0.0066	

%	MortaliAes	 0.10	 0.09	 0.03	 0.27	 0.0218	

Mortality	
raAo	

1	:	956	 1:1,116	 1:	3039	 1	:	367	

CriAque---Post	discharge	events	not	captured	



2017	Update—Now	with	post	discharge	
2008-2016	 Open	All	 Open	RH	 RARP	 LRP	

PaAents	 26,253	 21,110	 84,186	 1,002	

Hosp	Mortality	 62	(0.234%)	 46	(0.220%)	 36	(0.042%)	 3	(0.300%)	

Post	Discharge	 17	(0.065%)	 17	(0.081%)	 27	(0.032%)	 0	

Overall	Periop	
Mortality	
	

79	(0.301%)	 63	(0.300%)	 63	(0.070%)	 3	(0.300%)	

RaAo	1	in	__	 332	 333	 1428	 333	
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Or, as John Davis suggested,

Clinically Significant Prostate Cancer: Biological and Epidemiological  

Observa.ons to Improve Cancer-Free and Survival Metrics 
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Overview


•  Background	
•  Part	1:	IdenAfying	miRNA	predictors	of	metastasis	following	RP	
•  Part	2:	Assessing	the	role	of	ADT	and	primary	Rx	in	non-PCSM	
•  Part	3:	QuanAfying	the	risk	of	secondary	cancer	afer	prostate	RT	
•  Conclusions	
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Background


•   The	majority	of	newly	diagnosed	paAents	will	receive	treatment	
•   Surgery,	radiotherapy,	or	androgen	deprivaAon	therapy1	

•  Prostate	cancer	treatment	is	associated	with	significant	complicaAons	
•   ErecAle	dysfuncAon	
•   Urinary	inconAnence2	

•  Recent	work	has	demonstrated	other	complicaAons	occur	commonly	
•   Urologic	procedures	
•   Rectal-anal	procedures	
•   Major	surgeries	
•   Secondary	malignancies3-5	

1Cooperberg	and	Carrol.	JAMA.	2015;314:80.	
2Resnick	et	al.	NEJM.	2013;368:436.	

3Wallis	et	al.	Brit	J	Cancer	2015;112(6):977	
4Wallis	et	al.	Urology	2015;85(3):621	

5Nam	et	al.	Lancet	Oncol	2014;15(2):223.	16	



Part 1 Conclusions


•  We	have	idenAfied	a	panel	of	5	miRNA	which	are	associated	with	the	
development	of	metastasis	following	radical	prostatectomy.	

	
•   Further	work	is	underway	to	validate	these	results	among	
independent	cohorts.	
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Part 2:

Long-term	complicaAons	following	prostate	cancer	

treatment:		
The	role	of	primary	treatment	modality	and	androgen	

deprivaAon	therapy	
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IniAal	cohort	treated	
for	prostate	cancer		

POPULATION:	Men	in	Ontario	treated	for	prostate	cancer	from	2002-2009	
	
	

Exclude:	
1.	PaAents	<=65	years	of	age	(RPDB)	
2.	Not	diagnosed	with	Prostate	Ca	within	
preceding	year	before	Rx	(OCR)	
3.	Metastasis	(DAD	and	OCR)	

Covariate:	
Androgen	deprivaAon	therapy	(ODB)	

Surgery	(OHIP)	 Radiotherapy:	External	beam	radiotherapy	or	Brachytherapy	(OHIP)	

Eligible	cohort	

Outcome	Ascertainment	
=	1:	non-prostate	cancer	mortality	
=	2:	cardiovascular	events	

Matched	cohort	

Matching:	
1.   Propensity	score	
-   Age	(RPDB)	
-   Comorbidity	(JH	RUB)	
-   Hypertension	(DAD	and	OHIP)	
-   StaAn	use	(ODB)	
-   Diabetes	diagnosis	(ODD)	
-   Previous	MI	(OMID)	
-   Previous	CVA	(DAD)	
-   Geographic	region	(3	digit	postal	code)	
2.	Year	of	treatment	
->	1:1	matching	without	replacement	using	
nearest	neighbour	match	(0.2	caliper)	
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Baseline  
characterisBcs


Before	propensity-score	matching	 Afer	propensity-score	matching	

VARIABLE	 Surgery	 Radiotherapy	
Std	
Diff	 Surgery	 Radiotherapy	

Std	
Diff	

	Sample	size	 N=6,851	 N=13,800	 		 N=5,393	 N=5,393	 		
Age	at	diagnosis	
		Mean	±	SD	 68.92	±	2.63	 72.99	±	4.46	 1.11	 69.45	±	2.68	 69.46	±	2.78	 0	
		Median	(IQR)	 68	(67-70)	 73	(70-76)	 1.15	 69	(67-71)	 69	(67-71)	 0.01	
	Hypertension	(n,%)	 5,149	(75.2%)	 11,183	(81.0%)	 0.14	 4,166	(77.2%)	 4,187	(77.6%)	 0.01	
	AcAve	staAn	use	(n,%)	 654	(9.5%)	 3,256	(23.6%)	 0.38	 622	(11.5%)	 636	(11.8%)	 0.01	
	Diabetes	(n,%)	 1,176	(17.2%)	 3,115	(22.6%)	 0.14	 1,003	(18.6%)	 1,067	(19.8%)	 0.03	
	History	of	MI	(n,%)	 68	(1.0%)	 301	(2.2%)	 0.1	 65	(1.2%)	 76	(1.4%)	 0.02	
	History	of	stroke	(n,%)	 18	(0.3%)	 135	(1.0%)	 0.09	 18	(0.3%)	 15	(0.3%)	 0.01	
Year	of	treatment	(n,%)	
		2002	 710	(10.4%)	 1,542	(11.2%)	 0.03	 580	(10.8%)	 571	(10.6%)	 0.01	
		2003	 717	(10.5%)	 1,617	(11.7%)	 0.04	 587	(10.9%)	 623	(11.6%)	 0.02	
		2004	 770	(11.2%)	 1,648	(11.9%)	 0.02	 614	(11.4%)	 610	(11.3%)	 0	
		2005	 839	(12.2%)	 1,623	(11.8%)	 0.01	 648	(12.0%)	 632	(11.7%)	 0.01	
		2006	 936	(13.7%)	 1,754	(12.7%)	 0.03	 732	(13.6%)	 707	(13.1%)	 0.01	
		2007	 988	(14.4%)	 1,784	(12.9%)	 0.04	 770	(14.3%)	 763	(14.1%)	 0	
		2008	 834	(12.2%)	 1,682	(12.2%)	 0	 636	(11.8%)	 644	(11.9%)	 0	
		2009	 795	(11.6%)	 1,581	(11.5%)	 0	 614	(11.4%)	 633	(11.7%)	 0.01	
		2010	 262	(3.8%)	 569	(4.1%)	 0.02	 212	(3.9%)	 210	(3.9%)	 0	
	Comorbidity	score	(ADG	sum)		
		Mean	±	SD	 8.39	±	2.98	 9.12	±	3.11	 0.24	 8.56	±	3.00	 8.62	±	2.99	 0.02	
		Median	(IQR)	 8	(6-10)	 9	(7-11)	 0.23	 8	(6-11)	 8	(6-11)	 0.02	
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Non-prostate cancer mortality


ADT exposure not significantly associated with NPCM. 
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Cardiovascular mortality


ADT exposure not significantly associated with CVM. 
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Ischemic cardiovascular events


ADT exposure not significantly associated with CV events. 
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IniAal	cohort	treated	
for	prostate	cancer		

POPULATION:	Men	in	Ontario	treated	for	prostate	cancer	from	2002-2009	
	
	

Exclude:	
1.	PaAents	<=65	years	of	age	(RPDB)	
2.	Not	diagnosed	with	Prostate	Ca	within	
preceding	year	before	Rx	(OCR)	
3.	Metastasis	(DAD	and	OCR)	

Covariate:	
Androgen	deprivaAon	therapy	(ODB)	

Surgery	(OHIP)	 Radiotherapy:	External	beam	radiotherapy	or	Brachytherapy	(OHIP)	

Eligible	cohort	

Outcome	Ascertainment	
=	1:	non-prostate	cancer	mortality	
=	2:	cardiovascular	events	

Matched	cohort	

Matching:	
1.   Propensity	score	
-   Age	(RPDB)	
-   Comorbidity	(JH	RUB)	
-   Hypertension	(DAD	and	OHIP)	
-   StaAn	use	(ODB)	
-   Diabetes	diagnosis	(ODD)	
-   Previous	MI	(OMID)	
-   Previous	CVA	(DAD)	
-   Geographic	region	(3	digit	postal	code)	
2.	Year	of	treatment	
->	1:1	matching	without	replacement	using	
nearest	neighbour	match	(0.2	caliper)	

General	populaAon	controls:	
Match	all	treated	paAents	to	general	
populaAon	based	on	same	criteria	 24	



Outcomes


Non-prostate	cancer	mortality	 Ischemic	cardiovascular	
events	

Cardiovascular	mortality	

Control	=	referent	
Surgery	=	sdHR	0.53	(0.47-0.59)	
Radiotherapy	=	sdHR	0.79	(0.72-0.86)	

Control	=	referent	
Surgery	=	sdHR	0.55	(0.44-0.69)	
Radiotherapy	=	sdHR	0.93	(0.78-1.10)	

Control	=	referent	
Surgery	=	sdHR	0.76	(0.70-0.81)	
Radiotherapy	=	sdHR	0.88	(0.82-0.94)	
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Assessment of 
the effect of 
confounding
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Part 2 Conclusions


•  Primary	treatment	modality	is	a	significant	predictor	of	NPCM.	

•   ExplanaAons?	
•   SelecAon	bias	
•   Biologic	effect	

•  Based	on	this	analysis,	likely	both!	
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Part 3:

Secondary	malignancies	following	radiotherapy	for	

prostate	cancer:	A	systemaAc	review	and	meta-analysis	
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Total	citaAons	
retrieved	
n	=	3,056	

Duplicate	citaAons	
n	=	470	

Excluded	following		
abstract	review	

n	=	2,537	

Do	not	address	research	
quesAon	n	=	2,397	

Non-clinical	studies	n	=	26	
Editorials	n	=	29	

Review	arAcles	n	=	19	
Case	reports	n	=	26	

Conference	abstracts	n	=34	
Previous	versions	of	included	

studies	n	=	6	

Unique	citaAons	
n	=	2,586	

Studies	undergoing	
full	text	review	

n	=	49	

Excluded	following	full		
text	review	

n	=	28	

Studies	included	in	
meta-analysis	

n	=	21	

Lack	comparator	group	n	=	14	
Research	lecer	n=1	

Outcome	of	interest	not	
assessed	n	=	4	

Overlap	in	cohort	n	=	7	
Exposure	not	within	scope	of	

study	n	=	2	
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Bladder 
cancer
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Colorectal 
cancer
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Rectal 
cancer
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Part 3 Conclusions


•  Radiotherapy	for	prostate	cancer	increases	the	risk	of	secondary	
malignancies	within	the	radiotherapy	field	but	not	outside	the	field	
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Or…Hungry	for	more	







There is a big difference between the phrase “reduces the risk of dying 
from prostate cancer” and the phrase “reduces the risk of dying.” Men 
must understand the difference to make an informed choice.	



Conclusions	
•   30	day	mortality	afer	RP	is	becer	in	the	2010’s	than	1990’s	
•   Lowest	30	day	mortality	is	RARP	
•   Post-discharge	mortality		less	common	but	not	trivial	
•   RadiaAon	therapy	might	increase	non-prostate	ca	mortality	
rates	and	secondary	cancers	

•   Non	PCa	mortality	incidence	can	“undo”	some	of	the	PCA	
mortality	reducAons	we	have	proven	with	PSA	screening	and	
surgery	


