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ABSTRACT

Aim: To *scribsnational surgical patterns of prostate cancer care considering radical

prostatectdr without pelvic lymphadenectomy and consideration of robotic-assisted

technique
N

Methods:

1

ective analysis of publicly accessible Medicare claims data was performed
for the pegiod 20Q1-2016 and included patients undergoing radical prostatectomy with or

without pelvic phadenectomy relative to total and prostate cancer-specific populations

SC

among m 45-84 years. Proportion of cases performed robotically was considered.

Results: Total pi®cedures performed increased from 2001, peaked in 2009 and

3

subseque eased until 2016. Since 2009, the age-specific rate of surgery in men

§

aged 75- sed by 2.3-fold, while the rates for men aged 55-64 and 45-54 reduced by

44% and 959 pectively. Rates of concurrent pelvic lymphadenectomy fell until 2009 with

cl

sation (ratio 1.05 — 1.14) through to 2016. Significant regional practice

patterns wer rved, as was an increasing trend toward a robotic assisted laparoscopic

ing more than 80% of radical prostatectomies in 2016.

1

Conclusioh:.Since the peak in 2009, radical prostatectomy is performed less in men <65

years and men 265 years. An increasing proportion of cases omit concurrent pelvic

lymphadeneCtomy and are performed robotically.

th

Keywordjate cancer, radical prostatectomy, pelvic lymphadenectomy, treatments,

trends
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Introduction

Prostate incer i’Ca) remains the most commonly diagnosed and second most common
cause of ¢ eaths in Australian men "2, with similar trends observed internationally °.
Curative t nsiderations are influenced by disease risk, as determined by serum
prostate sgcmc antigen (PSA), biopsy Gleason score, clinical stage, as well as patient

factors (aUrbiditieS, patient preferences, quality-of-life priorities). Men’s acceptance

of differen nd complications of treatment also influences choice of management *.

Radical pr%omy (RP) with or without pelvic lymph node dissection (PLND) or

radiother: ding neoadjuvant androgen deprivation therapy(ADT)) are most

commonl r intermediate and high risk localized PCa*°.

Active sur@ (AS) of low risk PCa has been widely adopted to reduce over treatment

of indolen d is selectively used for those subsequently diagnosed with clinically

4,6,7

significant @ncluding low volume intermediate risk disease™™'. Watchful waiting, as a

similar ap has reduced active treatment in older men >%, where competing medical co-

morbidj uence PCa specific mortality. In contrast, higher risk patients who
previously may have been more likely to adopt an expectant / palliative management

approach,* referred for local treatment such as radiotherapy or RP ° to reduce

localized rogression and associated complications.

those of i ate risk if the estimated risk of node positive disease is >5% * for accurate

pathologirﬁg to guide adjuvant therapy recommendations and prognosis estimates”®,

given well iPed limitations in traditional imaging-based techniques *'°. A recent
systematj w did not show any oncological benefit of performing any PLND during RP
at the expe longer operating times, more blood loss, increased length of stay, and

postoperative complications °.
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Limited descriptions of patterns of prostate cancer care in Australia have been described to
date®®"". Detailed considerations of surgical patterns of care, specifically relating to age

groupstQeographical locations of treatment and use of PLND, as well as the uptake
of robotic @ laparoscopic prostatectomy (RALP), are yet to be described. The aim of
this study wasstesgdescribe the Australian national surgical patterns of PCa care considering

utilisation &ith or without PLND and uptake of RALP and consideration of robotic-

assisted t@s.

Methods

Data sources

The Austr vernment Department of Health Medicare Benefits Schedule (MBS)
provides r o patients (Australian residents and certain visitors) as financial assistance
for medical a ied health care. While public hospitals are funded by the federal and state

govern independent of Medicare, patients treated in the private health care sector can
have up to 7% the schedule fees paid by Medicare, with private health reimbursement
and ou payments covering remaining expenses. Approximately 30% of hospital
beds are Igcated privately, where over 50% of elective surgical procedures in Australia are
performed i ivate hospitals '2. Thus, this proportion of elective surgical procedures would
be expect reflected by MBS claims. Treatment patterns were also matched to PCa
incidenﬂg to Australian Institute for Health and Welfare (AIHW) Australian Cancer
Incidence an ality books, which included incidence data for the time period 2001 -

e

2013. Inciﬁata after 2013 was not available for inclusion.
Data collection

MBS lte istics Reports (available from

http://medicarestatistics.humanservices.gov.au/statistics/mbs_item.jsp) were queried in

March 2017 per calendar year from 2001 to 2016 for MBS item numbers 37210

This article is protected by copyright. All rights reserved.


http://medicarestatistics.humanservices.gov.au/statistics/mbs_item.jsp

(Prostatectomy, radical, involving total excision of the prostate, sparing of nerves around the
bladder and bladder neck reconstruction) and 37211 (Prostatectomy, radical, involving total
excision*o € prostate, sparing of nerves around the bladder and bladder neck

reconstrud @ h pelvic lymphadenectomy). Data were stratified as raw totals for each

year pan agesgneup (45-54, 55-64, 65-74, 75-84) and Australian state or territory (New South
Wales, Nhria, VIC; Queensland, QLD; Western Australia, WA; South Australia, SA;
Tasmania‘TAS; ’ustralian Capital Territory, ACT; Northern Territory, NT), collated in Excel
and descri 100,000 (10°) men aged 45 — 84 years for each state or territory. The total

procedure med as RALPs were provided by Device Technologies Pty Ltd as part of

routine data coll;tion.

Institution! ethical board approval or informed consent were not required as the collected

data released by the Australian Government is publicly available and research did not
directly in an participants.

Data ana
Per cages of RP performed with and without PLND were compared overall, for

each age soup and for Australian state or territory where the service was provided. The

proportion with or without PLND for PCa incidence (per AIHW) was calculated. A ratio
of RP wit o RP without PLND was calculated as a reflection of the relative use of
these two res. Figures were created using Stata version12.0 SE (StataCorp. College
Station, as UQA).

Results

Radica%omy relative to total population
Total RPs pe ed increased from 2001 (1670 or 51.7/10° men) until peaking in 2009
(6407 or 164.6/10° men) with a subsequent decrease through to 2016 (5537 or 124/10°

men), driven by reduced RPs in men <65 years (Figure 1a, Supplementary Table 1). Since
This article is protected by copyright. All rights reserved.



2009, the age-specific rate of RPs in men aged 75-84 increased by 2.3-fold, while the rates
for men aged 55-64 and 45-54 reduced by 44% and 55%, respectively (Figure 1b). Rates in

men agem- years were similar between 2009 and 2016 (<10% change).

When staQtories were considered, NSW consistently performed most RPs per
N ) o

100,000 men across the study period. Trends observed for total RPs were maintained

similar acrggs allhstates (Figure 1c), including when rebased to 2009 levels (Figure 1d).

Trends fo d NT were omitted due to small sample size.

Radical p tegtomy relative to prostate cancer incidence

The yearl@ of RPs in the private health sector divided by PCa incidence increased

from 2001g in all age groups; men aged 45-54 years (45 to 51%), 55-64 years (35 to

45%), 65- (13 to 30%) and 75-84 years (0.2 to 3.4%); Figure 2a). This increase
3T

continued aged 2 65 years to 2013, especially for men 75-84 years (3.4% to 6.5%)

while sji ed proportions were observed for men aged < 65 years (Figure 2b).
Pelvic enectomy trends

When stralgified according to RP with or without PLND (noPLND), overall use of PLND

declined a e study period, with an observed reduction in the PLND:noPLND ratio

from 3.61 Figure 3a). The ratio remained stable between 2009 and 2016 (1.05 —
1.14; Srry Table 2).

The relati* Erogrtion of RP with PLND, compared to no PLND, declined over the study

period for ubgroups, shown by a reduction in PLND:noPLND ratios (Figure 3b). The
point at w without PLND was performed more than RP with PLND (PLND:noPLND <
1) was fi erved in 2008 for men 45-54 and in 2012 for men 55-64. RP with PLND was

more common rformed than noPLND for men aged between 65 and 84 years in 2016,

indicated by a PLND:noPLND ratio greater than one.
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When analysed according to treatment location, overall PLND:noPLND reductions were
observed between 2001 and 2016 in all states (Figure 3c). The highest proportion of RPs
with PLWeperformed in NSW, with a reduction from 5.1 in 2001 to fluctuations
between since 2009. Ratios less than one in the past decade were consistently
observed femRRssperformed in Victoria, Queensland and Western Australia while a slightly

higher ratiu one was observed in South Australia.

Associatiou)botic assisted laparoscopic prostatectomy (RALP)

When an nsidering RALPs performed in the private sector (data provided by Device

Technologies), at increasing trend towards RALP was observed with more than 80% of RPs

us

performed as RALPs in 2016 (Figure 4).

Discussi

This retro analysis of national health systems data between 2001 to 2016 reflects
treatm erns in the private health sector, where health insurance coverage has been
relativ e (51 to 57.1% between 2001 and 2012 %), and comprises more than 50% of

nationally treated cases in some age groups . RPs are now performed less than in 2009,
driven by m younger patients. In contrast, RPs among men aged 75-84 years have

continued se over time and were performed at a higher rate (per 10°) than for men
aged 45-5 s since 2013. Less concurrent PLND has been observed over time with an

increasedWptake of robotics.

These m be explained by an increased utilization of AS (15% of all men diagnosed
with PCa in Victolla, 36% of low risk and 9% of intermediate risk cases) to reduce over
treatment o > particularly for men aged less than 65 years relative to the general (Figure
1) and ure 2) populations ’. Increasing use of 3 Tesla multiparametric magnetic
resonance imaging (mpMRI) in Australia to triage men prior to biopsy may have also
decreased low risk PCa diagnosis, as mpMRI omits a significant proportion of low volume,

This article is protected by copyright. All rights reserved.



low risk PCa ">'°. Reduced serum PSA testing "', potentially due to the “category D”
recommendations of the USPSTF in 2012 ™, may further account for reduced overall PCa
diagnomom 2. Reduced diagnosis of low risk PCa in young men, as demonstrated

by Rusec @ I colleagues”®, is presumed to be related to reduced PSA testing and may

0

explainale ssatreatment for men aged less than 65 years (Figure 1), as well as contributions
from incre&take of AS suggested by reduced active treatment in the younger PCa

populationi(Figurg 2).

Along witHla ffend towards older age at diagnosis®, many factors may have contributed to an

SC

upward gr, stage “migration” described internationally and in Australia >'"'® and shift

t

toward RRai Iderly (Figure 2). Furthermore, the introduction of the minimally invasive

RALP techlinique was shown to decrease peri-operative complications compared to open

[

surgery in a randomised controlled trial '*?°. Minimally invasive laparoscopic surgery, such

as RALP, allowed surgeons to be more confident performing surgery and achieving

&

accept nal (e.g. continence) outcomes in older or overweight men, in preference

to referral ation treatments. Life expectancy has continued to increase in Australia

\%

with a greater benefit observed in higher socioeconomic groups 2, such as privately insured

patients. Waus, higher grade disease in older men expected to gain a mortality benefit from

d

radical tre ay explain the observed increase in RP in this population.

G

The proporti en with PCa not treated by RP in this dataset, representing private non-

surgic ent plans and public hospital patients, was observed to decline with time

n

[

and ma duced incidence as well as greater use of active, or expectant, monitoring

5

approaches °. Fuithermore, reduced utilization of radiotherapy techniques may be a

G

contributing f , with reductions from 25.6% to 15.6% observed between 2009 — 2013 in

Austral try data °.

A

PLND was used less often in comparison to RP alone, with an overall PLND:noPLND ratio

observed to be stable during 2008 — 2016 (Figure 3). A shift away from concurrent PLND

This article is protected by copyright. All rights reserved.
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was observed across Australia, especially in Queensland, Victoria and Western Australia,
with ratios less than 1 observed since before 2009. The greatest rates of decline appeared
to OCCUI’MII‘] roduction of laparoscopic RP and RALP in each state (Figure 3). Indeed,

PLND wasip gned on protocol during a Queensland-based randomised trial of open RP

P

versus iR AleReime86 % (PLND:noPLND ratio 0.57) of cases (positive in 3% overall) among a
contempohort (61% organ confined disease) with a higher lymph node yield observed

in favour f RALBY®. Thus, we conclude that significant factors contributing to the reduced

€

use PLND, lude surgeon preference, the introduction of laparoscopic RP and RALP
to Australi rélogical practice in the early 2000’s, the absence of consensus on which

patients should ;dergo PLND at time of RP 2 and the uncertainty regarding the long term

oncologictt of a PLND in the majority of men °.

Experience with newer imaging, such as *®Ga-labelled prostate-specific membrane antigen
(PSMA) pQsit mission tomography (PET)??*, may influence whether PLND is

perfor e practitioners only perform PLND in the presence of PSMA-avid lymph
node, tho ceur in approximately 25% of scans®®. Other contributors to trends of
practice may include limited sensitivity of preoperative nomograms (reported locally to be

38.2% in primary setting®®), availability and engagement of primary or post-operative

l

radiothera idering geographic limitations in Australia and limited access to minimally
invasive s e.g. RALP platforms). The therapeutic value of PLND is supported by

retrospeciiye reports suggest that PLND may be curative in select cases of low volume

I

nodal disise or,/ith higher lymph node yield at RP ?’. Thus, the prognostic and potential
survival b PLND means that it is likely to continue to be performed in select cases

based on and patient preference.

This st%veral limitations. Most notably, the estimates are based on Medicare claims

data that only reliably reflects treatment in the private health sector, thus omitting public

treatment data. Furthermore, individual patient data regarding disease and patient factors

This article is protected by copyright. All rights reserved.
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are unavailable when considering individual patient patterns of care. These limitations have

been adjusted for using overall population and PCa incidence estimates wherever possible.

i

Conclusi

In this Wtrme analysis of national health systems data representative of a significant
proportior@cases, RP is performed less men <65 years and more in men 265 years.
PLND at the timelof RP has mostly become performed less commonly, while RALP as a
proportion of has increased since introduction in the early 21% century. In the absence of

mature n

5C

a registry data, Medicare claims registry data describes change in

surgical patternsfef PCa care in Australia for consideration by clinicians and patients. These

U

data suggest less overtreatment of PCa despite increased use of robotics, potentially both of
which like reduced harm of PSA testing. Thus, these real world trends suggest that

urological in our region uphold the NHMRC-endorsed PCFA PSA testing guidelines

dfl

for evidencé-based patient care
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Figure legends

Figure 1:Fge swcific total radical prostatectomy (RP) claims, including RP with and without

pelvic Iymmmy, described per 100,000 men. A, B — age groups; C, D — states and

territories; rall trends; B, D — rebased to 100 in 2009 (peak claims year).
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Figure 2: Prostate cancer (PCa) treatment by radical prostatectomy (RP) proportional to

PCa incidence based on AIHW estimates [(RP/PCa incidence)*100). A — overall proportions;

B - prop*o ions relative to 2009.
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Figure 3: Relative index (/100,000 men) of radical prostatectomy (RP) with (orange) or

without (blue; noPLND) pelvic lymphadenectomy (PLND). A — Overall PLND:noPLND ratio

L

(green lin@) 10 reflect change in proportion over the study period. B - PLND:noPLND ratio for

age grou LND:noPLND ratio for states and territories

p

Author Manuscr
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Figure 4: Proportion of radical prostatectomy (RP) performed using the robotic assisted

laparoscopic (RALP) approach (calculated according to MBS data and RALP data from

|

Device nologies).
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