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ABSTRACT

Objectives Review and assess cost-effectiveness
studies of robotic-assisted radical prostatectomy (RARP)
for localised prostate cancer compared with open

radical prostatectomy (ORP) and laparoscopic radical
prostatectomy (LRP).

Design Systematic review.

Setting PubMed, Embase, Scopus, International HTA
database, the Centre for Reviews and Dissemination
database and various HTA websites were searched
(January 2005 to March 2021) to identify the eligible cost-
effectiveness studies.

Participants Cost-effectiveness, cost-utility, or cost-
minimization analyses examining RARP versus ORP or LRP
were included in this systematic review.

Interventions Different surgical approaches to treat
localized prostate cancer: RARP compared with ORP and
LRP.

Primary and secondary outcome measures A
structured narrative synthesis was developed to
summarize results of cost, effectiveness, and cost-
effectiveness results (eg, incremental cost-effectiveness
ratio [ICERY]). Study quality was assessed using the
Consensus on Health Economic Criteria Extended
checklist. Application of medical device features were
evaluated.

Results Twelve studies met inclusion criteria, 11 of
which were cost—utility analyses. Higher quality-adjusted
life-years and higher costs were observed with RARP
compared with ORP or LRP in 11 studies (91%). Among
four studies comparing RARP with LRP, three reported
RARP was dominant or cost-effective. Among ten studies
comparing RARP with ORP, RARP was more cost-effective
in five, not cost-effective in two, and inconclusive in three
studies. Studies with longer time horizons tended to
report favorable cost-effectiveness results for RARP. Nine
studies (75%) were rated of moderate or good quality.
Recommended medical device features were addressed
to varying degrees within the literature as follows:
capital investment included in most studies, dynamic
pricing considered in about half, and learning curve and
incremental innovation were poorly addressed.
Conclusions Despite study heterogeneity, RARP was
more costly and effective compared with ORP and LRP

in most studies and likely to be more cost-effective,
particularly over a multiple year or lifetime time horizon.
Further cost-effectiveness analyses for RARP that more

;2 Usha Kreaden,® Susan R Snyder*

STRENGTHS AND LIMITATIONS OF THIS STUDY

= This review provided a comprehensive, systematic
and transparent literature search strategy covering
multiple databases as well as the grey literature
for health technology assessment (HTA) reports.
However, private or confidential HTAs containing
cost-effectiveness analysis might still be missing.

= The review conducted bias assessment using the
Consensus on Health Economic Criteria Extended
checklist, suitable for economic evaluation studies.

= Four additional criteria unique to medical devices
(organisational impact, learning curve, incremental
innovation and dynamic pricing) were assessed for
each included study.

= Internal validity of the systematic review synthesis
depends on the quality of the limited number of pri-
mary studies included.

thoroughly consider medical device features and use an
appropriate time horizon are needed.
PROSPERO registration number CRD42021246811.

INTRODUCTION

Prostate cancer is the second most frequent
malignancy (after lung cancer) in men world-
wide.! For men diagnosed with clinically local-
ised prostate cancer, radical prostatectomy is
one of the primary treatment options. Radical
prostatectomy can be performed with open
radical prostatectomy (ORP) or minimally
invasive techniques, including laparoscopic
radical prostatectomy (LRP) and robotic-
assisted radical prostatectomy (RARP).
Despite being a less invasive approach, appli-
cation of LRP is low,2_4 possibly due to its
technical difficulty in performing complex
procedures (eg, bilateral nerve-sparing dissec-
tion and construction of watertight urethrove-
sical anastomosis), steep learning curve, and
limitations in dexterity and ergonomics.‘a_g
Robotic-assisted surgery (RAS) using the da
Vinci surgical system (Intuitive Surgical Oper-
ations, Sunnyvale, California, USA) overcomes

BM)

Song C, et al. BMJ Open 2022;12:€058394. doi:10.1136/bmjopen-2021-058394 1


http://bmjopen.bmj.com/
http://orcid.org/0000-0002-0070-1427
http://orcid.org/0000-0001-5580-3415
http://dx.doi.org/10.1136/bmjopen-2021-058394
http://dx.doi.org/10.1136/bmjopen-2021-058394
http://crossmark.crossref.org/dialog/?doi=10.1136/bmjopen-2021-058394&domain=pdf&date_stamp=2022-09-20

the technical challenges encountered by LRP by allowing
for additional wrist movements and three-dimensional
visualisation of the operative field."” Surgeons perform
RARP using a surgical system that translates the surgeon’s
hand movement from the console in real time. This is
achieved through the instrument’s 7 degrees of motion,
with precision and tremor filtration. Globally, use of RARP
has been increasing, and has become a common surgical
approach in many countries.* "'

The clinical effectiveness of RARP has been well docu-
mented in literature. Compared with ORP, RARP has
been shown to reduce postoperative complications (eg,
blood loss and transfusion rate), reduce hospital length
of stay and enable faster recovery.'” '* Compared with
conventional LRP, RARP offers technical advantages
(eg, the fully wristed dexterity, highly magnified three-
dimensional high-resolution video) to overcome chal-
lenges from the complexity of radical prostatectomy and
enables more patients to benefit from minimally invasive
techniques.'* "

Despite the increased worldwide adoption of RARP, its
economic value compared with ORP and LRP remains
controversial, drawing attention from policy makers,
payers and health technology assessment (HTA) agen-
cies. Multiple cost-effectiveness analyses'®"? have been
performed in different healthcare settings using different
methodologies over the past decade and have come to
diverse conclusions. A systematic assessment of previ-
ously conducted cost-effectiveness analyses is critical for
researchers and decision-makers to understand the value
of RARP and to reach consensus on the appropriate
methodology to quantify its cost-effectiveness.

Moreover, medical devices, such as those used to perform
robotic surgery, are characterised by distinctive features
that are less frequently found in pharmaceuticals®’; there-
fore, methods of conducting economic evaluations for
medical devices need to consider additional attributes
beyond those traditionally used in assessing drugs, such
as the technology’s organisational impact, learning curve,
incremental innovation and dynamic pricing.”' ** RAS is
a good example to illustrate the need to evaluate medical
device-specific features. First, substantial infrastructural
investment in a robotic surgical systems triggers ‘organisa-
tional impact’. Second, a surgeon’s experience and profi-
ciency with RAS impacts clinical outcomes and efficiency;
in other words, a ‘learning curve’. Third, postlaunch inno-
vation in robotic systems and instruments routinely occur
over time and may be associated with changes in clinical
outcomes, efficiency and cost. For example, since the first
da Vinci surgery conducted in 2000, a total of four gener-
ations of da Vinci surgical systems have been launched
with numerous instrumentlevel upgrades. Finally, the
prices of medical devices typically decrease over time due
to innovation, production scale, and market competition.
This ‘dynamic pricing’ increases the level of uncertainty
when assessing RAS. To our knowledge, no study in the
existing cost-effectiveness literature for RARP has investi-
gated these medical device features.

The aim of this systematic literature review is to assess
the existing cost-effectiveness studies of RARP for local-
ised prostate cancer, evaluate how medical device features
have been considered in those studies, and provide
insight for future cost-effectiveness studies in the field of
robotic surgery.

METHODS

The protocol for this systematic review was developed in
advance and registered with PROSPERO (registration
number CRD42021246811) in May 2021.

Search strategy and study selection

Multiple databases were searched to retrieve studies
published from 1 January 2005 (before the earliest cost-
effectiveness literature on RARP) to 1 March 2021 (search
date). Specifically, the databases included PubMed,
Embase, Scopus, International HTA database and the
Centre for Reviews and Dissemination database, which
includes the NHS Economic Evaluation database, Data-
base of Abstracts and Reviews of Effects, and the Health
Technology Assessment (HTA) database. The detailed
search strategy is outlined in online supplemental
appendix A.

In addition to these five databases, we also performed
a targeted grey literature search of various HTA websites
(eg, UK National Institute for Health and Care Excel-
lence, US Agency for Healthcare Research and Quality
Evidence-Based Reports, US Institute for Clinical and
Economic Review, Canadian Agency for Drugs and Tech-
nologies in Health and Tufts Cost-Effectiveness Analysis
Registry) and Google. Keywords used included robotic
surgery, robot assist, da Vinci, prostatectomy and prostate
cancer.

Studies were included in this review if they were cost-
effectiveness analyses, cost—utility analyses (CUA) or cost—
minimisation analyses, and contained da Vinci-assisted
radical prostatectomy as an intervention of interest.
Studies were excluded if they were not in English, did
not include prostatectomy or RAS, only had cost data
without cost-effectiveness outcomes, were based on dupli-
cate patient populations, or reviews that only included
primary studies already captured in our review. The inclu-
sion and exclusion criteria specifications are detailed in
online supplemental appendix B.

Two reviewers independently screened the literature
and any inconsistencies in the identification of poten-
tially relevant studies were discussed to reach a consensus.
The results are reported according to Preferred
Reporting Items of Systematic Reviews and Meta-Analyses
guidelines.”

Data extraction

Data were extracted from included studies based on
the study protocol. Extracted data elements included:
study year, country, economic analysis type, compar-
ator, perspective, time horizon, effectiveness measure
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and outcome value, cost measure and outcome value,
incremental costs and incremental effectiveness, cost-
effectiveness value (eg, incremental cost-effectiveness
ratio [ICER] if applicable), discount rate, sensitivity anal-
ysis parameters and authors’ conclusion.

Data synthesis

The approach used for data synthesis followed steps
consistent with the International Society for Pharma-
coeconomics and Outcomes Research Good Practices
for cost and cost-effectiveness systematic review.”* A meta-
analysis of the findings was planned if feasible and appro-
priate for the available data. However, if the published
literature contained substantial variability in clinical
outcomes, healthcare setting, methodology, effects, costs
and willingness-to-pay thresholds, a structured narrative
synthesis approach would be used.

Study characteristics, such as type of analysis, patient
population, perspective and methodological choices,
were summarised. We reported incremental costs, incre-
mental effectiveness and ICERs. Cost-effectiveness results
across studies were displayed using scatterplots by plot-
ting incremental quality-adjusted life-years (QALYs) and
incremental costs on the x-axis and y-axis, respectively. All
cost data were converted and reported in 2021 US dollars
using purchasing power parities along with the original
cost data.

Medical device features

The application of four distinctive features recom-
mended for economic evaluations of medical devices was
evaluated in the included studies, and each one was cate-
gorised using three levels: ‘adjustment made to model’,
‘acknowledged but no model adjustment’ or ‘not consid-
ered’. The study would be classified as ‘adjustment made
to model’ if adjustments were made to the base case or
sensitivity analyses. If a study only mentioned the features
in its writing but no adjustment was made in modelling,
it would be considered as ‘acknowledged but no model
adjustment’.

Critical appraisal of risk of bias

Risk of bias of economic evaluations was assessed using
the Consensus on Health Economic Criteria (CHEC)-
Extended checklist. The CHEC-extended checklist
contains guidelines for each criterion and scoring, and
can be used to evaluate model-based and trial-based
economic evaluations.”” ** A score of one point was
assigned to each positive response, and zero to a nega-
tive response or for non-applicable items. The total score
out of 20 items was converted to a score ranging from
zero (low quality) to 100 (high quality). Included studies
were categorised into four grades: low, moderate, good
and excellent quality according to thresholds for the total
score of <50, 51-75, 76-95 and >95, respectively.

Patient and public involvement
The systematic review did not involve animal or human
subjects and did not use patient data. Patients and the
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Figure 1 The PRISMA flow diagram of the literature search
and selection process. PRISMA, Preferred Reporting Items of
Systematic Reviews and Meta-Analyses.

public were not involved in the design and conduct of
this systematic review since published studies were used
to synthesise findings.

RESULTS

We identified 930 articles from the initial literature
search. On reviewing, nine full-text studies from the data-
base search and three articles from the targeted grey liter-
ature search met the inclusion criteria and were included
in the final analysis (figure 1). Five studies were derived
from HTA reports. Studies that were excluded tended to
be costing-only studies?” * or had mixed RARP with other
surgical modalities in an intervention group.29 30

Characteristics of included studies

Of the 12 studies'®™ *7%8 included in this review, 11 are
CUAs. The characteristics of all studies are presented in
table 1 . High variability across clinical and healthcare
settings was observed. Among those studies, three'® %’
were conducted in Canada, two®® ¥ in Australia, one'’
in USA, one'® in UK, two®® * in Ireland and three'® *'
in other countries. Ten studies'”™?**** compared RARP
with ORP, 4 studies'® " *' ** compared RARP with LRP and
1 study™ compared RARP versus routine care of mixed
ORP and LRP. Cooperberg et al” and an HTA report by
Alberta Health in Canada™ additionally included other
non-surgical treatments as comparators.

Most (8 out of 12) of the studies'®"? %2 333637 ywere
conducted from the payer’s perspective, with 2 studies'? **
taking a societal perspective, 1 study”’ from a healthcare
system perspective and 1 study™ from a hospital perspec-
tive. Regarding the time horizon, lifetime horizon was
considered in two studies,'” ** 5-10 years was used in seven
studies,16 3133-853738 (1 ore-term time horizon of lyear was
used in two studies'™ '’ and one study™ did not report the
time horizon. Three studies' ***® are observational-based
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Figure 2 Incremental cost-effectiveness plane of

the published study results. LRP, laparoscopic radical
prostatectomy; ORP, open radical prostatectomy; QALY,
quality-adjusted life-year.

modelling studies, and the rest are simulation-based
analyses. Among the nine simulation-based studies, eight
studies clearly reported the model methods. Among
these eight studies, Markov modelling was used in five
studies,'” 18 93 9738 simple decision tree in two studies® **
and discrete event simulation in one study.'

Narrative synthesis of study results
Based on the included studies, RARP was generally associ-
ated with higher effectiveness and higher cost. All studies
showed RARP had higher QALYs than ORP or LRP
across various time horizons, with one exception; Hohwu
et al’ reported RARP had lower QALYs than ORP with
a l-year time horizon. The range of incremental QALYs
gained for RARP varied from 0.05 to 0.1 when compared
with LRP, and 0.001 to 0.41 when compared with ORP.
In 11 of the 12 studies, RARP had higher costs relative
to the comparators. The one exception was an analysis
from the US payer perspective by Cooperberg et al,'”
which demonstrated lower cost for RARP compared with
ORP and LRP; however, capital cost was not considered
in the analysis. Results from the CUAs, in the form of
incremental costs (standardised to 2021 USD) and incre-
mental QALYs, were plotted and presented in figure 2.
The corresponding summary is presented in table 2.
Most study results comparing RARP with ORP demon-
strate RARP being cost-effective, although there is consid-
erable heterogeneity across studies. As such, it is not
appropriate to pool the cost-effectiveness results together.
Five studies'” * ** % %" showed RARP to be more cost-
effective than ORP, while two other studies' ¥ showed
RARP having higher ICERs that exceeded the willingness
to pay (WTP) threshold value. Three studies® ** ** were
inconclusive on the cost-effectiveness of RARP due to
insufficient comparative effectiveness data or an unspec-
ified WTP threshold. Interestingly, the study time
horizon was observed to correlate with study conclusions

(figure 3). The only two studies'™ '’ that showed RARP was
not cost-effective compared with ORP used a short-term
time horizon (1year), while the other five studies!? 33343637
evaluated cost-effectiveness over 5, 9 and 10 years, or life-
time, all showed RARP to be more cost-effective than
ORP.

Cost-effectiveness results for RARP compared with LRP
were inconclusive given the limited number of publi-
cations (four studies),'® ' *' %2 but showed a tendency
towards RARP being more costeffective. One study'’
showed RARP as the dominant surgical option (lower
cost and more effective). Two studies,'® ** one from the
UK and one from Ireland, demonstrated RARP to be
cost-effective, while another study” conducted in Thai-
land found the ICER of RARP to be much higher than
the stated WTP threshold.

Systematic review on inclusion of medical device features
Distinctive medical device features were considered to
various extents in the included studies. Capital invest-
ment, which is one aspect of organisation impact, was
widely considered. Ten'0 181931933538 £ 19 studies (83%)
included capital investment, and one study'’ (8.5%)
justified why it was not included in the analysis. Capital
equipment cost and procedure volume per system were
considered as sensitive parameters in seven studies
(58%).10 18 1931 5537 38 fyopamic pricing was reflected in
five studies'®'® % ¥ % (42%) by evaluating the uncertainty
of equipment or instrument prices in the sensitivity anal-
yses. Although none of studies quantitatively evaluated
the impact of surgeon experience on outcomes and
efficiency, 7 of 12 studies'® * %73 (58%) mentioned
‘learning curve’. In terms of incremental innovation,
two studies'® ™ (17%) mentioned new generations of the
surgical system and one study'® (8.5%) included different
costs for the new generation system within the analysis.

Systematic review on risk of bias

Study quality for the 12 studies was evaluated using the
CHEC-Extended checklist, and results are presented in
online supplemental appendix C. Among the 12 studies,
1 study33 was classified as ‘excellent’, 8 studies!®1931 343738
as ‘good’, 1 study™ as ‘moderate’ and 2 studies® *° as ‘low’
quality. The primary reason studies were classified as
low or moderate quality is that they failed to appropri-
ately measure, value or report cost and/or effectiveness.
Among the 20 items on the checklist, the majority of
the studies'®19 31 32 3457 (10 out of 12) did not consider
ethical and distributional issues, and 7 studies!®18 34 36-38
(58%) used utility data collected from different study
populations.

32 36

DISCUSSION

Our systematic literature review identified 12 studies that
evaluated the cost-effectiveness of RARP for localised
prostate cancer patients. Three-quarters of studies were of
excellent or good quality based on the CHEC-Extended
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checklist. These studies vary widely in country/health-
care setting, comparators and time horizon. A majority
of the studies found RARP to be more costly and more
effective compared with ORP and LRP, although the cost-
effectiveness conclusions (ie, the ICERs) varied and were
dependent on the specific WIP thresholds used and influ-
enced by time horizon. The four medical device features
recommended to be included in economic evaluations
were considered to varying degrees: capital investment
in the surgical system (organisational impact) was widely
considered, dynamic pricing was considered in about half
of the studies, while learning curve and incremental inno-
vation were poorly addressed in the included studies.

Cost, effectiveness and cost-effectiveness of RARP

Although the higher cost and effectiveness of RARP
observed in this review were consistent with existing litera-
ture,4 11333940 e key question is whether the effectiveness
gained is worth the increased cost. Although most of the
CEAs comparing RARP with ORP or with LRP concluded
RARP to be cost-effective in this systematic literature
review, a definitive answer remains elusive given that cost-
effectiveness thresholds varied across different countries
and healthcare settings. Studies with longer time hori-
zons tended to have more favourable cost-effectiveness
results for RARP. Possible explanations for this correla-
tion is that RARP incurs a high upfront capital, instru-
ment and accessory cost in the perioperative time period,
while improved patient outcomes observed after RARP
including lower rates of positive surgical margins and
better functional outcomes’ '* 14 might lead to down-
stream healthcare cost savings11 and translate into better
quality of life as well.

Medical device features in RARP
Despite recommendations in multiple authoritative
methods publications,” ™ * adoption of the four

recommended special characteristics of medical devices
within these cost-effectiveness evaluations was limited.
Among most of the studies included in this review, the
capital cost of acquiring a robotic system, one aspect of
organisational impact, was considered in the cost calcula-
tion. The allocation of capital equipment cost per RARP
case is challenging, given the complex financial alloca-
tion in different healthcare systems and sharing of the
use of robotic systems across specialties. The capital cost
calculation of robotic assisted surgery should reflect the
actual cost allocation from the appropriate perspective
and healthcare system. Only two included studies'® *
calculated the capital cost per RARP case by allocating
the cost to multiple procedures across specialties to
reflect real world practice. Additionally, if robotic capital
cost is funded by a charitable donation, it is important to
consider who actually paid for it and align cost calcula-
tions with the study perspective.

Learning curve, the second recommended medical
device feature, is considered the most important charac-
teristic associated with the use of a medical device.”! In
this systematic review, while learning curve was mentioned
among 58% of the studies, no action was taken to incorpo-
rate it within the analyses. Inclusion of a robotic surgical
system’s learning curve could be considered on two fronts.
First, surgeons need some practice to reach proficiency
after adopting new technology, which could be acceler-
ated by rigorous training. Second, higher surgical volume
may not only reduce cost per procedure (economies of
scale), but also improve patient outcomes and reduce the
operative time per procedure as the surgeons become
more skilled and their proficiency increases.* ** Scenario
analysis could be considered to further understand the
uncertainty related to surgical volume consistent with a
learning curve effect.

Incremental innovation, the third recommended
medical device feature, is common in RARP. For example,
four generations of da Vinci RAS systems and instruments,
with numerous product innovations, have been launched
in the past 20 years. However, incremental innovation was
considered in only one study in this review, and it focused
exclusively on the differential costs by generations of
systems without considering changes in effectiveness.
This is likely due to lack of clinical studies that differen-
tiate effectiveness among various generations of surgical
systems. Postmarket observational studies for newer RAS
generations or subgroup analysis for the different system/
product generations are needed to address this gap.

Lastly, medical device pricing is considered more
dynamic than drugs, and launching new generations
of technology often influences the price of existing
devices.*'  Five studies in this review empirically tested
varying equipment prices. In addition to using updated
pricing information, researchers could consider esti-
mating a threshold price atwhich RAS providesaminimally
acceptable value, which decision makers could consider
in future purchasing or leasing decisions. For a health-
care system, the threshold price for a new technology is at
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the point of indifference between accepting and rejecting
the technology, assuming all conditions for other options
are equal.” Analyses considering threshold price and
technology generation were not found in this systematic
review.

Suggestions for future RAS cost-effectiveness studies

Several opportunities to improve RAS economic eval-
uations were identified from this systematic literature
review. First, the selection of time horizon should be long
enough to capture the relevant differences in outcomes
and costs to the various stakeholders. With emerging
evidence demonstrating RAS’ long-term clinical bene-
fits such as less positive surgical margin'*'>*® and better
functional outcomes,7 131441 Lesearchers should consider
applying appropriate time horizons consistent with the
direct and, when relevant, indirect effects of the proce-
dures on patient outcomes. Second, surgeon proficiency
may affect patient outcomes and efficiency. Clinical
studies might consider measuring and reporting the
experience and proficiency of surgeons (eg, number
of cases performed previously) when evaluating their
surgical outcomes. Cost-effectiveness analyses could use
clinical data from experienced surgeons who have passed
the learning curve or consider stratified analyses by the
performance of high-volume versus low-volume centres/
surgeons to better examine the impact of surgeon profi-
ciency. Moreover, with increasing numbers of new robotic
surgical products and manufacturers, differentiation
between products is critical for economic evaluations to
inform decision-making, as it will be increasingly unlikely
that all robotic surgery platforms are equivalent. Clinical
studies that document clinical outcomes data by different
brands and generations of devices are needed to enable
the evaluation of incremental innovation of medical
devices in cost-effectiveness analyses. Third, existing
studies are primarily conducted from societal or payer
perspectives. Future studies evaluating economic value
of RAS should consider a healthcare systems perspective,
given the purchasing decision is often made at this level.
Researchers may need to carefully select cost and benefit
components to align with the perspective of the study in
the specific country. Fourth, the cost of infrastructure
necessary to accommodate the device and any impact of
the new device on procedure costs should be considered.
This may include the cost of training, increase in surgical
volume and conversion of procedure from inpatient to
outpatient setting.” Finally, the COVID-19 pandemic
brings new challenges for constrained healthcare
resources. The opportunity cost of using RAS to reduce
downstream health resource use may be increasingly rele-
vant in this environment.

Limitations of the systematic review

The current review is subject to several limitations. First,
the literature search was limited to publicly available
information. Private or confidential HTAs may contain
cost-effectiveness analyses not included in this study,

despite our effort to conduct a targeted grey literature
search. Second, the internal validity of a systematic review
synthesis depends on the quality of primary studies
included. In our review, the general quality of included
studies could be considered moderate to good, except
for methods used to assess effectiveness. More than half
of the studies did not use local utility data for prostate
cancer. The lacking country-specific utility data increased
the uncertainty of the published economic evaluations.
Third, although studies with a cost-comparison design
could provide insights on costs, they were excluded due
to lack of effectiveness data. In addition, patient benefits
that are not directly associated with clinical effectiveness
measures, such as reduction of out-of-pocket cost* and
reduction on productivity loss,” were not evaluated in
most of the original studies in this review. Inclusion of
these additional patient-focused outcomes may more
accurately reflect value/cost. Finally, with the increasing
use of non-surgical treatment for localised prostate
cancer, such as high-intensity focused ultrasound,” it is
worthwhile to further investigate the cost-effectiveness
across all treatment options.

CONCLUSIONS

To our knowledge, this is the first systematic literature
review on the cost-effectiveness of RAS and evaluated the
application of recommended medical device features. No
conclusive cost-effectiveness result was identified in the
literature due to study heterogeneity; however, RARP was
found to be more costly and effective compared with ORP
and LRP in most studies, providing a body of evidence
supporting its cost-effectiveness. Analyses with longer
time horizons showed more favourable cost-effectiveness
results towards RARP. Further cost-effectiveness analyses
for RARP that more thoroughly consider medical device
features are needed to better understand and more
appropriately estimate its economic value compared with
other surgical and non-surgical treatments.
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