
For localised prostate cancer,

does technology equal progress?

Recent evolution of prostate cancer treatment reflects technological arms
races driven by economic incentives rather than high-quality evidence – as
exemplified byproton-beamradiation, recently foundmarkedly inferior to far
less expensive alternatives.Another study foundpromise for focal treatment,
but much research is required before this could become a standard option.

fforts are constantly ongoing to
introduce alternatives to stan-
dard treatments for localised

prostate cancer that offer equivalent or
better oncological efficacy, togetherwith
reduced side-effects. However, the
recent history of treatment evolution
has beendrivenmore bymarketing hype
andmisaligned financial incentives than
by high-quality evidence. Two studies
have generated a great deal of attention
in the media, and are illustrative of
broader ongoing trends in the field. The
first study, by Sheets et al.,1 analysed

data from the Surveillance, Epidemiol-
ogy, andEndResults (SEER)Medicare-
linkeddatabase to compareproton-beam
treatment with other forms of external-
beam radiation therapy (EBRT) –
namely intensity-modulated radiation
therapy (IMRT) and conventional con-
formal radiation – between 2002 and
2006, using both standardmultivariable
analysis and propensity weighting.

The growth of IMRT has been
absolutely explosive: from 0.15% of
EBRT cases in 2000 to 95.9% in 2008.1

Overall, comparedwith conformal radi-

ation, IMRTwas associatedwith statis-
tically significant, but modest clinical
benefits: 9% less gastrointestinal toxicity
(only on the propensity-adjusted analy-
sis) and fewer hip fractures (whichwere
uncommon in all groups), but no differ-
ence in urinary outcomes and12%more
erectile dysfunction. Proton-beam treat-
ment was associated with no benefits
compared to IMRT– and in fact caused
50% greater bowel toxicity, even after
propensity adjustment. Proton-beam
treatment was also marked by trends
towards greater erectile dysfunction.1

The debate about proton-based ver-
sus photon-based radiation recalls sim-
ilar discussions about robot-assisted
versus open prostatectomy; the discus-
sion section of the present study1 in fact
draws an explicit parallel to an earlier
Medicare study focusing on this ques-
tion.2 Indeed, there are similarities in the
way these technologies have beendevel-
oped and marketed.3 Both Medicare
analyses are alsomarkedby limitations in
their use of administrative billing codes
as proxies for quality-of-life outcomes,
which ideally should be assessed via val-
idated patient-reported questionnaires.
However, important differences should
be noted. The prostatectomy paper
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analysed robot-assisted surgery data
from many surgeons, mostly lower-
volume providers early in their learning
curves.2 The proton-beam experience,
conversely, was dominated by a single
centre in southern California, which
is an experienced, high-volume (and
aggressively marketed) centre for pro-
ton-based prostate treatment; this
concentrated experience should, if
anything, represent a best-case for out-
comes.Also, unlike the case of proton-
beam treatment, many other studies
have found clear benefits for robot-
assisted prostatectomy compared with
open prostatectomy.4

Furthermore, the capital and mar-
ginal costs of robot-assisted versus open
surgery are utterly dwarfed by those of
proton-based versus photon-based radi-
ation. The additional costs of robotics
are absorbed by hospitals, whereas the
costs of novel radiation technologies
are borne directly by
Medicare and other
payers. Costs were not
directly addressed in
the Sheets et al.1 paper;
however, another recent
Medicare study found
IMRT to be roughly 50%
more expensive than 3D
conformal radiotherapy,
and about twice as expensive as
brachytherapy or surgery (whether open
or minimally invasive).5 Proton-beam
therapy is twice as expensive again as
IMRT. A decision analysis demon-
strated in 2007 that even if decreased
morbidity allowed dose escalation up to
90 Gy, proton-beam treatment still
would not be cost effective.6

At this point, it seems very unlikely
that proton-based therapy will allow
such dose escalation. Indeed, while
there are theoretical radiation biological
advantages to proton-beam therapy, no
clinical study – anywhere, ever – has
shown any clinical advantage in terms

of either oncological or quality-of-life
outcomes. Proton-beam prostate treat-
ment fortunately remains uncommon,
but new facilities are proliferating rap-
idly, and because once a facility is con-
structed there is a major incentive to
recoup a prodigious investment, local
prostate cancer practice patterns tend
to shift to reflect more use of proton-
beam treatment.7

The other recent paper, from
Ahmed et al.,8 reported MRI-guided
focal treatment with high-intensity
focused ultrasound (HIFU).HIFUhas
been the subject of multiple series,
mostly in Europe. The results have
been decidedlymixed, with some series
reporting excellent outcomes, and oth-
ers finding low rates of cancer control,
high rates of retreatment, andmediocre
quality of life.9 Given this ongoing
uncertainty, the technology remains
investigational in the USA.

Ahmed et al.8

reported on 42 men
with low-risk to inter-
mediate-risk prostate
cancer treated with
HIFU targeting areas
of cancer based on
biopsy and imaging.
The protocol allowed
up to 60% ablation

of the prostate, and required transper-
ineal template prostate biopsies under
anaesthesia before and after therapy.At
12-month follow up, quality-of-life out-
comes were generally good, although
there were certainly impacts on sexual
and urinary function, particularly in
the short term, and in some cases in
the long term. Twenty-three per cent of
the patients had follow-up biopsies
positive for cancer, and 10% were
retreated. Follow up was not sufficient
for assessment of long-term oncologi-
cal efficacy.

What is novel about this study8 is not
HIFU per se, but rather its use in a rela-
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tively well-constructed, prospective
study of focal therapy. Indeed, for focal
prostate cancer treatment, the ablative
technology is almost irrelevant. If
prostate cancer canbe identified reliably,
it can be destroyed by any number of
modalities:HIFU, cryotherapy, intersti-
tial laser therapy, photodynamic treat-
ment, focal radiation and so on.Although
the resultsmight be considered promis-
ing, many questions remain regarding
patient selection, workup, imaging, and
follow up, which must be answered
before focal treatment could be consid-
ered for routine clinical practice.
Because HIFU is not broadly available,
direct cost comparisons to other treat-
ments are not possible, although the
imaging andpathology costs for anMRI-
based focal protocol with before-and-
after transperineal biopsies are likely to
be significant.

Where do these studies leave us?
Regarding proton-beam treatment the
answer should be clear: at a time of
increasingly constrained resources, it is
completely unconscionable that we
should continue to pay exorbitant pre-
miums for a technology that has not
been proven better, and may well be
less effective, than competing alterna-
tives. Proton-beam treatment should
continue to be studied, but payment
incentives must be revised – for both
proton-beam treatment and IMRT – to

No clinical study –

anywhere, ever – has

shown any clinical

advantage for

proton-beam therapy

Key point
Proton-beam therapy for prostate can-
cer costs two to four times as much as
standard alternatives, and in a recent
study has been shown to yield inferior
quality-of-life outcomes. Focal therapy
may eventually offer a favourable alter-
native, but much research is needed
onpatient selection,workup, followup,
and outcomes assessment.
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