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1 Summary

Scope of the sponsor’s submission

The clinical context is the treatment of benign prostatic obstruction (BPO)
from benign prostatic enlargement (BPE), caused by the histological condition
of benign prostatic hyperplasia (BHP). For the main indication in average risk
patients the sponsor considered appropriate patients, the intervention was
GreenLight 180-W treatment compared to transurethral resection of the
prostate (TURP) and appropriate outcomes were reported. For the secondary
indication in high risk patients, the sponsor only considered patients on
anticoagulants or antiplatelets rather than all patients with a bleeding risk, and
did not consider patients with larger prostates.

Summary of clinical evidence submitted by the sponsor

Four studies were submitted by the sponsor, one RCT of GreenLight 180-W
vaporisation (vs TURP) for average risk patients and 3 case series (1 study

evaluating GreenLight 180-W and 2 studies evaluating 120-W) for high-risk

subgroups of patients.

Summary critique of clinical evidence submitted by the sponsor

The RCT was of higher quality and gave useful information but the case
series were of lower quality and 1 was irrelevant as it included insufficient
high-risk participants. One of the case series had useful comparative
information on patients taking anticoagulants and/or antiplatelets vs those
who were not.

Searches by the EAC revealed an additional RCT in average risk patients on
GreenLight 180-W treatment compared to TURP and 10 case series for high
risk groups of patients, of which 4 yielded useful comparative information.
Two of the case series were using GreenLight 120-W treatment in patients
taking anticoagulants and/or antiplatelets and two were using GreenLight 180-
W treatment in patients with larger prostates. The EAC also found an RCT of
GreenLight 180-W vapo-enucleation vs HoLEP, an off-label use of GreenLight
treatment but the only evidence on GreenLight 180-W treatment available for
the comparator appropriate to high risk subgroups. The second RCT was
using GreenLight 120-W treatment in larger prostates.

There is sufficient information to suggest that GreenLight 180-W treatment is
clinically similar in effectiveness and adverse events to TURP and that it takes
longer operating theatre time than TURP but is associated with shorter post-
operative catherisation and hospital stay. In high risk subgroups there is
insufficient information to know whether there is equivalent hospital stays,
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treatment effectiveness or similar rates of adverse events with GreenLight
180-W treatment in patients taking anticoagulation treatment, with larger vs
smaller prostates compared to HoLEP or in patients presenting with urinary
retention compared to those without.

Summary of economic evidence submitted by the sponsor

Two economic studies were submitted. The first study (Thomas et al 2015)
used data primarily from the GOLIATH trial. This study was a state-transition
Markov-type model populated using four different sets of data including from
the GOLIATH RCT, and was an update to an HTA published in 2008 by
Lourenco et al. A Spanish economic study (Benejam-Gual et al. 2014a) which
was a multi-centre retrospective cost analysis was also included in the
Sponsor’s submission.

Summary critique of economic evidence submitted by the sponsor

The first included study (Thomas et al 2015) had patients with BPO when
medical therapy had failed. The patients included in the study came from 9
European countries (UK, Germany, France, Italy, Netherlands, Spain,
Belgium, Austria, Switzerland) and it evaluated GreenLight XPS 180-W
treatment compared to TURP. The resource use included procedure costs
(hospital setting), costs of complications (treated at hospital and/or primary
care) and quality of life (utilities). A state-transition Markov-type model with a
lifelong time horizon was used. Various sources of data were used in an
attempt to provide robust estimates of cost-effectiveness. The EAC found
several issues with the correctness of the input parameters used. Moreover,
omission of capital costs from the analysis makes the findings relevant to
those contexts/situations only where no capital costs are actually incurred in
adopting the technology. Sensitivity analyses showed a mixed picture. The
authors of the Thomas et al (2015) study, themselves, advised caution in
using the findings from their study. One of the most relevant GOLIATH trial
results used in the study found that the costs were almost equal, but if
GreenLight 180-W treatment led to more than 32% of patients being
discharged as a day case in the UK context, it became cost-saving.
Therefore, the main driver of the cost-effectiveness appears to be the
proportion of cases that could be carried out as day cases.

The second included study (Benejam-Gual et al. 2014a) was a Spanish multi-
centre retrospective cost-analysis with a 3-month time horizon. How
resources were collected and valued and what underlying assumptions were
made to arrive at the total costs were not reported in enough details in order

4 of 97
GreenLight XPS for prostate resection in benign prostatic hyperplasia
November 2015



for the EAC to draw any robust conclusion. The results obtained seem to have
been influenced by two of the four hospitals in which the length of hospital
stay was one day or less for all patients treated with GreenLight XPS 180-W.
The average length of stay of 1.31 days is substantially shorter than that
observed in the GOLIATH trial (Bachmann et al 2014). Finally, the exclusion
criteria coupled with forced statistical methods (trimmed averages) yielded
very small standard errors around the costs. This appears to be far from real
practice where one would expect some patients to have longer lengths of stay
(they are not “extreme values” that could just be “removed”). Despite serious
limitations, the study is indicative that GreenLight XPS 180-W may potentially
have shorter lengths of stay than TURP and may thus be cost-saving.

External Assessment Centre commentary on the robustness of evidence

submitted by the sponsor

The clinical evidence submitted by the sponsor for average risk patients was
relatively robust in that it came from a RCT in appropriate patients and
compared GreenLight 180-W treatment to TURP (the GOLIATH RCT). The
clinical evidence submitted for high risk patients was much less robust in that
it came from comparative case series and there was no useful information on
the relative effectiveness of GreenLight 180-W treatment compared to
HoLEP.

The economic evidence submitted by the Sponsor came from the GOLIATH
trial, National Reference costs, Hospital Episode statistics and some
published literature. Where data were unavailable, the Sponsor consulted with
the experts and also provided their internal (academic in confidence) data.
Overall, in the average risk group model, the submitted evidence is robust.
This is not the case in high risk group model.

The Sponsor also submitted economic evidence in the form of a de novo cost
model. The model was populated largely with data from the GOLIATH trial but
also included relevant parameters from the National Reference costs, Hospital
Episode statistics and some published literature. Where data were
unavailable, the Sponsor consulted with the experts and also provided their
internal (academic in confidence) data. Overall, in the average risk group
model, the submitted evidence appears to be robust.
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Summary of any additional work carried out by the External Assessment

Centre

The EAC conducted extensive additional searches which resulted in finding
additional relevant evidence for average and high risk subgroups of patients.
These were analysed and characteristics of the studies and relevant
comparative results reported for patients taking anticoagulants and/or
antiplatelets, for patients with larger prostates and for patients with or without
urinary retention at presentation. The EAC critically appraised the RCT of
GreenLight 180-W enucleation vs HOLEP (Elshal 2015), a RCT of GreenLight
120-W vaporisation compared to HOLEP in patients with larger prostates
(Elmansy 2012) and a recent systematic review of HoLEP vs TURP (Li 2014).
The EAC also conducted a comparative review of 180-W vs 120-W
GreenLight treatment, evaluating 5 relevant studies.

While evaluating the economic component, the EAC reviewed additional
studies, verified the sponsor’s search strategy and inclusion criteria and did
independent searches. The EAC validated the sponsor’'s economic model and
reconstructed the decision tree for clarity as well as a validity check. In a de
novo cost analysis the GOLIATH trial data reported in Bachmann (2014) were
reanalysed and used in the re-constructed model. A threshold analysis was
also performed to establish the proportion of day case discharge following
surgery after which GreenLight 180-W treatment became cost-saving.
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2 Background

2.1 Overview and critique of sponsor’s description of clinical
context

The clinical context is the treatment of benign prostatic obstruction (BPO)
from benign prostatic enlargement (BPE), caused by the histological condition
of benign prostatic hyperplasia (BHP). There are several ways BPE can be
treated. NHS Choices lists behaviour change (including avoiding drinking
before sleeping, stopping alcohol and caffeinated drinks, regular exercise and
bladder training), medication (finasteride, dutasteride, alpha blockers) and
surgery (transurethral resection of the prostate (TURP), transurethral incision
of the prostate (TUIP), open prostatectomy, Holmium laser enucleation of the
prostate (HoLEP) and laser vaporisation (usually GreenLight laser
vaporisation)) (NHS Choices 2015). Surgery is indicated if the patient has
moderate to severe symptoms of BPE that have failed to respond to
medication (NHS Choices 2015). In the UK, approximately 41% of men aged
over 50 will have LUTs and the prevalence rises with age, with 38% aged 61-
70 having LUTs rising to 51% over the age of 80. The prevalence of BPH in
the UK also rises with age, with 11% of men aged 61-70 rising to 25% aged
over 80 years (Trueman 1999). Having BPE is not a risk factor for prostate
cancer (Schenk 2011).

The sponsor’s description of the clinical context includes a description of BHP,
lower urinary tract symptoms (LUTS) and bladder outflow obstruction (BOO).
There are some relevant epidemiological statistics given on these conditions.
There is a description of the relevant guidelines, particularly from NICE and
the European Association of Urology (EAU). The sponsor correctly states that
the NICE guidelines recommend that laser vaporisation should only be used
as part of a randomised controlled trial (RCT) that compares it to TURP (NICE
2015). The sponsor also correctly shows that the EAU guideline on the
surgical management of non-neurogenic male LUTS including BPO has
different recommendations. These recommendations can be described in the
form of a treatment algorithm and are shown in Figure 1 (reproduced from the
sponsor’s submission which has been copied from the EAU guidelines). It can
be seen that laser vaporisation is the current or first choice therapy in some
circumstances and a possible alternative treatment in others. The American
Urological Association guideline also states that photoselective vaporization
(PVP), for example with the GreenLight laser, is an appropriate and effective
treatment alternative to TURP (AUA 2010).

The sponsor correctly states that there is inconsistency between these
surgical treatment guidelines. They suggest that an appropriate care pathway
would be that PVP with GreenLight would be an appropriate treatment to be
offered in all patients with BPE indicated for surgical interventions. High risk
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patients should be offered GreenLight PVP or HoLEP as the preferred
modalities. The sponsor’s description of the clinical context is appropriate and
relevant to the decision problem under consideration.

Figure 1. EAU guideline surgical treatment algorithm

v
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vaporisation Laser enucleation
TUMT waporisation
TUNA TURP

Laser vaporisation includes GreenLight, thulium, and diode lasers vaporisation;
Laser enucleation includes holmium and thulium laser enucleation.

TUMT — transurethral microwave therapy, TUNA — transurethral needle
ablation. TUIP - transurethral incision of the prostate

2.2 Overview of sponsor’s description of ongoing studies

A search of clinical.trials.gov on 8/10/2015 yielded the following ongoing

studies:

e GreenLight 180-W vs HoLEP, RCT NCT02332538. The trial is currently
recruiting participants (aims for 150 participants) and is due to finish by
January 2017.

e GreenLight 180-W vs plasma kinetic vaporization of the prostate using
bipolar system, RCT NCT02283684. The trial is currently recruiting
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participants (aims for 110 participants) and is due to finish by
November 2016.

e GreenLight 180-W vs saline bipolar vaporization (BiVAP) of the
prostate, phase 4 RCT NCT01500057. The trial is currently recruiting
participants (aims for 60 participants) and is due to finish by February
2016.

e GreenLight 180-W vs HoLEP, non-randomised study in patients with a
bleeding tendency (patients allocation based on size of prostate),
NCT02293759. The study is currently recruiting participants (aims for
60 participants) and is due to finish by January 2016.

The submission only discusses ongoing studies in the context of the Goliath
RCT (Thomas et al, 2015) where all relevant papers have been published.
They do not give their search strategy and do not mention any ongoing
studies in participants with BPE and concurrent anticoagulant use.

2.3 Critique of sponsor’s definition of the decision problem
Population and subgroups

The patient population in the NICE final scope is: People with urinary outflow
obstruction secondary to BPH in whom surgical intervention is indicated
especially those with larger prostates. The subgroups to be considered are:

e People at risk of bleeding sequelae (including people on anti-
coagulation therapy, with a history of bleeding disorders, those with a
history of atrial fibrillation, an implanted prosthetic heart valve,
implanted coronary stents, patients on aspirin therapy for prior
coronary events, patients with prior deep vein thrombosis (DVT) or a
high risk of DVT, stroke survivors, haemophiliacs, and patients
practising the Jehovah's Witness religion)

e People with a prostate size greater than 100 mi
e People in urinary retention at presentation
The Sponsor’s submission selection criteria for published studies were:

a) Men with lower urinary tract symptoms (LUTS) secondary to benign
prostatic hyperplasia (BPH) (primary search)

b) Men with lower urinary tract symptoms (LUTS) secondary to benign
prostatic hyperplasia (BPH) currently on anticoagulants, with prostate
glands > 100ml, or in urinary retention (secondary search)
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Intervention

The intervention in the NICE final scope is the GreenLight XPS laser system.

The Sponsor’s submission selection criteria for published studies were
GreenLight XPS 180-W System (patient indication a)) and GreenLight XPS
180-W System or GreenLight HPS 120-W System (patient indication b)).

The GreenLight XPS Laser System is designed for the ablation and
coagulation of soft tissue using light, for example in BPO. The Laser System
consists of a console, which generates the green laser light and a fibre optic
delivery device that transmits laser light from the console to the patient. The
console is a Solid State Laser using a neodymium-doped yttrium aluminium
garnet (Nd:YAG) laser, which generates a 532 nanometre (nm) output beam.
The pulse duration is ~100 nanoseconds and the pulse energy is
~8millidJoules at maximum power (180 Watts (W)). The laser can also be
described as a lithium triborate laser. The console generates visible green
532nm laser light. In vaporization mode the power settings range from 20-W
to a maximum power determined by the fibre delivery device. In coagulation
mode the power settings range from 5 to 40W. Laser energy emission and
system status changes are activated through a surgeon controlled, colour-
coded footswitch or a system touch screen feature. The first GreenLight
lasers had a power of 80W, which were then superseded by the 120-W and
now the 180-W devices. The 120-W laser system uses a standard 28mm fibre
delivery device whereas the 180-W laser system uses a 42mm MoXy fibre
with an internal cooling mechanism with no external water connection, to
ensure safe operating temperatures and a longer fibre life. The MoXy fibre
system provides a wider tissue vaporization effect without sacrificing the
depth of vaporization and coagulation compared to the fibres used with the
120-W system, resulting in the removal of twice as much tissue over the same
lasing time.

The GreenLight technology has CE Mark for the indication specified in the
scope issued by NICE. This CE Mark was received April 29, 2010.

The sponsor has satisfied the regulatory requirements in the submission and
all relevant documents have been submitted (CE Mark Certificate and
Certificate of Registration of the Quality Management System (ISO-
13485:2003)).

Comparator(s)

The comparators in the NICE final scope are monopolar or bipolar
transurethral resection of the prostate (TURP) and holmium laser enucleation
of the prostate (HoLEP).
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The Sponsor’s submission selection criteria for published studies did not
include mention of the comparators. The submission does not discuss the
lack of comparators and there is no clinical opinion or survey presented.

Outcomes

The outcome measures in the NICE final scope include:

There are no outcome measures listed in the Sponsor’s submission selection

length of hospital stay

rate of re-admission

rate of dysuria (pain)

duration of catheterisation

procedural blood loss and blood transfusion requirement

rate of TUR syndrome

symptoms of BPH (International Prostate Symptom Score [IPSS] and
International Prostate Symptom Score Quality of Life [IPSS-QOL],
change in prostate volume, maximum flow rate (Qmax), post-void
residual volume (PVR))

rate of capsular perforation

frequency of completion as a day case

quality of life

device related adverse events

criteria.

Cost analysis

The sponsor submission includes a cost model, applied to average risk

population and high risk population (as a sub-group analysis) separately. The
average risk population model compares GreenLight XPS 180-W with TURP
(bipolar or monopolar) and high risk model compares GreenLight XPS 180-W

with HoLEP.

The sponsor’s approach to cost analysis largely reflects the scope. The
comparator, perspectives and settings are included within de novo model

appropriately. The costs are estimated on a per patient basis, assuming that

differences in outcomes will be similar in both alternative technologies after

six months. The model time horizon - although appears to be reasonable for

the purpose of this evaluation - is thus limited to six months.

The submission provides deterministic sensitivity analyses under different
scenarios of day case to inpatient ratios. The sensitivity analysis carried out

by the sponsor is around some arbitrary credible intervals defined for clinical

and cost parameters.
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Special considerations, including issues related to equality

The outcome measures in the NICE final scope include that the GreenLight
XPS laser system is indicated primarily for use in men over the age of 50,
because this is the group in whom histological BPH is most prevalent. This is
a function of the clinical condition for which the technology is indicated, and is
not likely to be considered an equalities issue. LUTS secondary to BPH is
more prevalent in black men than men of white or Asian origin. This is also a
function of the clinical condition, not of the technology itself.

Laser vaporisation technology such as GreenLight has the potential to reduce
the risk of bleeding compared with other surgical options and so allows
transurethral surgery to be undertaken on previously excluded groups, such
as those on anticoagulant therapies, those with bleeding disorders and those
whose beliefs prevent them from receiving blood transfusions, many of whom
may be covered under the 2010 Equality Act.

No equalities issues were raised by the sponsor.

There was no evidence submitted on participants’ ethnicity and this is a
relevant issue as the condition is more prevalent in black men. There was no
evidence submitted demonstrating that GreenLight is equally effective in all
ethnic groups, or on any potential differential rates of adverse events in
different ethnic groups.

3 Clinical evidence
3.1 Critique of the sponsor’s search strategy

The search strategy submitted by the sponsor consisted of electronic
database searches only. The databases searched were Medline (Pubmed,
Medline In-Process and another version of Medline), Embase and The
Cochrane Library (presumably Central). The searches were limited to English
language only. There was insufficient information to replicate the searches.

The search terms used for the ‘primary’ search (for scope population without
subgroups) was P — unspecified, | — GreenLight XPS 180-W, C — unspecified,
O — unspecified, S — RCTs only (clinical filters were used to limit to RCTs).
The search dates were from 2010 to 26™" August 2015.

The search terms used for the ‘secondary’ search (for scope population
subgroups) was P — on anticoagulants, | — GreenLight XPS 180-W, C —
unspecified, O — unspecified, S — clinical trials. The search dates were from
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an unspecified date to 26™ August 2015. Search term synonyms used were
supplied and are appropriate.

There were no specific searches for adverse events. No unpublished sources
of evidence were used. The primary search strategy was appropriate.
Additional searches yielded no new includable searches. The secondary
search strategy was not appropriate as several additional studies were found
(see section 3.9).

3.2 Critique of the sponsor’s study selection

The techniques used to select studies are not given, such as the number of
reviewers doing the inclusion decisions. There are PRISMA flow diagrams for
the included and excluded studies for the primary and secondary searches.
However, in the primary searches the numbers seem contradictory in that
there were fewer records identified after removing duplicates (n=13) than the
number of records screened (n=32). There was a record identified through
other sources but the source is unclear. The secondary searches seemed to
have found remarkably few records from the databases (n=3).

Inclusion criteria

The evidence submitted for the primary search (Bachmann 2014, Bachmann
2015, Thomas 2015) has the patient inclusion criteria of men with lower
urinary tract symptoms due to BPO with prostate volumes less than 100ml
and no history of intermittent urinary catheterisation.

The comparator evidence submitted for primary search (Bachmann 2014,
Bachman 2015, Thomas 2015) has the comparator of TURP.

The outcomes evidence submitted for primary search (Bachmann 2014,
Bachmann 2015, Thomas 2015) had primary outcomes of IPSS, Qmax and
being complication-free at 180 days. They also reported PVR, PSA change,
adverse events, operating parameters, urinary incontinence, erectile function,
quality of life (QoL), costs and patient recovery results.

The evidence submitted for the secondary search (Chung 2012, Woo 2011,
Woo 2008) has the patient inclusion criteria of men with BPO and taking
antiplatelet/anticoagulant medication (Chung 2012) or coumadin (Woo 201) or
men with large prostates (>80ml) and taking anticoagulants (Woo 2008).
Patients were recruited in Australia (Chung 2012, Woo 2011) or in 6 countries
(Australia, Germany, Spain, Switzerland, UK, USA)(Woo 2008).

There was no evidence submitted on men with BPO with a prostate size
greater than 100 ml, and on men at risk of bleeding sequelae who are not on
drug treatment, i.e. with a history of bleeding disorders, or atrial fibrillation, an
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implanted prosthetic heart valve or coronary stents, with prior deep vein
thrombosis (DVT) or a high risk of DVT, stroke survivors, haemophiliacs or
patients practising the Jehovah's Witness religion. There was no evidence
submitted on participants’ ethnicity in any of the included studies.

The evidence submitted for the secondary search (Chung 2012, Woo 2011,
Woo 2008) was in the form of case series which had no intervention
comparators.

The outcomes evidence submitted for secondary search had outcomes of
IPSS, QoL, Qmax, PVR, hospital discharge and adverse events (Chung
2012), IPSS, QoL, Qmax, PVR and adverse events (Woo 2011) and IPSS,
Qmax, PVR, prostate volume and complications (Woo 2008).

The inclusion criteria are appropriate for the primary search but are not
appropriate for the secondary search in that they yielded a subset of
includeable studies.

Additional searches yielded 1 RCT on GreenLight 180-W treatment in BHP
(Jovanovic 2014), 7 studies on patients with BPO at high risk, using the 120-
W GreenLight laser (Bouabdallah 2013, Cakiroglu 2013, Chen 2013a, Chen
2013b, Sohn 2011, Tam 2012 and Tao 2013). Bouabdallah 2013 is in French
but the remaining 6 are in English. Additional searches also yielded 3 case
series on patients with BPO with larger prostates, using the GreenLight 180-
W laser (Altay 2015, Nicholson 2015, West 2015). Details of these studies are
in Section 3.9.

3.3 Included and excluded studies

For the primary searches there was 1 included study (GOLIATH trial) which
was a large multicentre RCT. It was reported in 3 publications giving trial
results at 6 month (Bachmann 2014), 1 year (Bachmann 2015) and 2 years
(Thomas 2015).

For the secondary searches there were 3 included case series (Chung 2012,
Woo 2011, Woo 2008), using the 180-W (Chung 2012) or 120-W GreenLight
laser (Woo 2011, Woo 2008). No excluded studies were mentioned in the
primary searches and one publication was excluded in the secondary
searches but the reference was not given. Table 1 gives details of the three
included studies.
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Table 1. Details of the 3 included case series on high risk patients

Study

Chung
2012

Woo
2011

Woo
2008

Patient
population
Patients on
anti-platelet or
anti-coagulant
therapy, from a
larger database
of patients who
received
GreenLight
180-W laser
therapy in
2011.

Patients on
warfarin, from a
larger database
of patients who
received
GreenLight
120-W laser
therapy
between 2006-
2010.
Subgroups of
case series of
patients with
LUTS
associated with
BPH using
EAU or AUA
criteria, with
large prostates
(>80 ml) and/or
on anti-
coagulants. All
received
GreenLight
120-W laser
treatment

Country

6 centres in
Australia

1 centre in
Australia

8 centres in
6 countries
(England,
Australia
Germany,
Spain,
Switzerland
, USA)

Age

Median
age 70,
(IQR 65-
75)

Mean age
73.4 yrs
(range 55-
90)

Total
sample
mean age
not given.
Subgroup
results
suggest
mean age
~70 yrs.

Study design

Retrospective
case series
with total
sample results
given at
surgery and 3
month follow

up.

Retrospective
case series
with total
sample results
given at
surgery and 3
month follow

up.

Comparative
cohort study
with
prospective
follow up over
11 months.

3.4 Overview of methodologies of all included studies

Primary indication

Sample size

Total
sample 85,
37 on anti-
coagulants
or anti-
platelets

43 taking
warfarin

Total
sample size
305, 70 on
anti-
coagulants,
52 with a
larger
prostate
volume

The GOLIATH trial was a multicentre RCT of men aged 40-80 years, with
LUTS due to BPE who had a prostate volume less than100 ml and were not
on active anticoagulation therapy. Participants had to have an IPSS score
greater than or equal to 12 measured at the baseline visit, medical record
documentation of Qmax < 15 ml/s and PV < 100 ml by transrectal ultrasound
(TRUS), classified American Society of Anaesthesiologists I, Il or lll, and a
serum creatinine that was within the normal range for the study centre.

GreenLight XPS for prostate resection in benign prostatic hyperplasia
November 2015



Patients were recruited in 9 countries in Europe including the UK (the others
were Austria, Belgium, France, Germany, Italy, The Netherlands, Spain,
Switzerland).

Exclusion criteria for the study were life expectancy of less than 2 years,
currently enrolled in, or planned to enroll in, any concurrent drug or device
study, active infection (e.g. urinary tract infection or prostatitis), diagnosis of,
or had received treatment for, chronic prostatitis or chronic pelvic pain
syndrome (e.g. non-bacterial chronic prostatitis), had been diagnosed with a
urethral stricture or bladder neck contracture within the 180 days, or two or
more urethral strictures and/or bladder neck contractures within 5 years,
diagnosis of lichen sclerosis, neurogenic bladder or other neurological
disorder impacting bladder function, polyneuropathy (e.g. diabetic), history of
lower urinary tract surgery, diagnosis of stress urinary incontinence that
required treatment or daily pad/device use, had a history of intermittent self-
catheterization, had been catheterized or had post void residual urine > 400
ml in the 14 days prior to the surgical procedure, had a current diagnosis of
bladder stones, had a diagnosis of prostate cancer or a history of carcinoma
in situ, TaGll or any T1 stage bladder cancer, had damage to external urinary
sphincter, had a medical contraindication for undergoing either TURP or XPS
surgery, had a disorder of the coagulation cascade (e.g. haemophilia) or
disorders that affect platelet count or function (e.g. Von Willebrand’s disease)
that would put the subject at risk for intraoperative or postoperative bleeding,
unable to discontinue anticoagulant and antiplatelet therapy preoperatively
(3—-5 days) except for low dose aspirin (e.g. < 100 mg), had had an acute
myocardial infarction, open heart surgery or cardiac arrest less than 180 days
prior to the date of informed consent, or was immunocompromised (e.g. organ
transplant, leukaemia).

The intervention was photoselective vaporization of the prostate (PVP)
conducted by GreenLight 180-W laser and MoXy fibres. The comparator was
either monopolar or bipolar TURP. The primary outcomes were IPSS, Qmax
and being complication-free at 180 days. They also reported PVR, PSA
change, adverse events, operating parameters, urinary incontinence, erectile
function, quality of life (QoL), costs and patient recovery parameters. These
are appropriate outcomes to report.

Results were summarised in the form of numbers and percentages or means
and standard deviations. For some parameters such as IPSS, QMax and
complication-free proportion, non-inferiority was used to justify one-tailed
tests. These result in a p value that is more likely to be less than 0.05. The
fact that one-tailed test were used for the main outcome measures was only
mentioned in the initial publication (Bachmann 2014). By the 2-year results
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publication (Thomas 2015) the secondary analyses were done using the more
conventional two-tailed analyses but the primary analysis was still one-tailed.

High risk subgroups

The study by Chung et al (2012) was a retrospective case series from 6
centres in Australia. It included all men undergoing surgical treatment for
LUTS due to BPH, with some taking oral anticoagulants or anti-platelets. Men
with a history of prostate cancer were excluded. All participants had received
GreenLight 180-W therapy between July and August 2011. There was no
intervention comparator. Outcomes reported at 3 months included IPSS, QoL,
Qmax, PVR and complications classified by Clavien-Dindo grade (Dindo
2004). Statistical analysis was performed using Microsoft Excel 2011. Where
comparisons were made, the Student’s t-test was employed, but with one-
tailed tests, with statistical significance defined at the level of P < 0.05.

The study by Woo et al (2011) was a retrospective case series from 1 centre
in Australia. Patients on warfarin were selected from a larger database of an
unknown number of patients who received GreenLight 120-W laser therapy
between 2006 and 2010. No other details of inclusion and exclusion criteria
were given. There was no comparator. Outcomes reported at 3 months
included IPSS, QoL, Qmax, PVR and adverse events. Results were given as
means with standard deviations. Statistical analysis was performed using the
Statistics Online Computational Resource (http://socr.ucla.edu/ SOCR.htmal).
Mann-Whitney nonparametric tests were used to analyse IPSS, QoL, Qmax,
and PVR difference between baseline and outcomes at 3 months. A two-sided
P value <0.05 was considered statistically significant.

The study by Woo et al (2008) was a comparative case series from 8 centres
in 6 countries (England, Australia Germany, Spain, Switzerland, USA).
Patients with LUTS associated with BPH using EAU or AUA criteria were
enrolled and subgroups of patients with large prostates (>80 ml) and/or on
anti-coagulants were compared to those without these high risk factors.
Excluded were patients suspected of having prostate cancer because of
raised PSA levels and/or with suspicious lumps found by digital rectal
examination. Also excluded were patients with known neurological disorders
such as Parkinson’s disease or multiple sclerosis, and patients with a history
of spinal cord injury. All patients received GreenLight 120-W laser treatment.
There was no intervention comparator. Patients were followed up for up to 11
months. Outcomes reported included IPSS, Qmax, PVR, prostate volume and
adverse events. Results were given as mean (SD) or number of cases
(percentage). Statistical analyses were performed using SPSS 15.0 software
package (SPSS Inc., Chicago, IL, USA). Analysis of variance was used for
testing numerical data. Related variables were compared using the Wilcoxon

17 of 97
GreenLight XPS for prostate resection in benign prostatic hyperplasia
November 2015



signed-rank test. For categorical data, chi-square tests were used. A two-
sided p value < 0.05 was considered to be statistically significant.

3.5 Overview and critique of the sponsor’s critical appraisal
Primary indication

The critical appraisal of the GOLIATH trial by the sponsor looked at
randomisation, allocation concealment, blinding, similarity of baseline
characteristics, differential drop outs, non-reporting of outcomes and intention-
to-treat (ITT) analysis. The critical appraisal conducted by the sponsor was
appropriate and adequately summarised the blinding issues and how ITT was
conducted.

Allocation of patients to treatment arms was by sealed envelope rather than
computerised off-site allocation. The implications of a 1-tailed statistical
analysis were not discussed.

High risk subgroups

The critical appraisal of the studies in this section used the CASP checklist for
cohort studies, which is an appropriate checklist to use. The CASP cohort
checklist has 12 questions but they only used 7 of them and split one of them
into two questions. The questions they missed were: Does the study
addressed a clearly focussed issue?; What are the results of the study?; Do
you believe the results?; and the three questions on external validity — Can
the results be applied to the local population?; Do the results of this study fit
with other available evidence?; and What are the implications of this study for
clinical practice?

For the questions they did answer, the discussions of recruitment, exposure
and outcomes was appropriate for all three studies. They did not discuss
potential confounding factors and mentioned duration of follow up in response
to this question for Woo 2008 and Chung 2012 but duration of follow up is not
a confounding factor. For Woo 2011, they also mention co-morbidities but do
not discuss these and the implications on the results of the study. For all three
studies they say that follow up of participants was complete, but also that
some were lost to follow up, which is contradictory. For precision of results
they report that p values were given but not how wide the estimates of
effectiveness were.

The critical appraisal misses some important points. For example, only Woo
2008 gives the background characteristic of age, whereas Chung 2012 and
Woo 2011 give no information on the background characteristics at all.
Therefore no information on potential confounding factors was available. In
Woo 2008 a comparison was made between patients on anticoagulants vs
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not, but apart from age, we do not know if the anticoagulant group were
comparable to the non-anticoagulant group. It is likely that the anticoagulant
group might have had more cardiovascular co-morbidities which would have
affected their recovery from operation. In Chung 2012 the case series is on 85
men but only 37 took anticoagulants or anti-platelets. The results are given for
all 85 men, most of who were followed up for the outcomes reported. A
comparison was not made between men on anticoagulants/anti-platelets
compared to those who were not. Therefore the results are not useful for
estimating the effect of GreenLight laser treatment in a high risk group.

3.6 Results

The GOLIATH trial surgical operation mean (SD) procedure time results for
GreenLight 180-W patients was 49.6 (21.8) minutes compared to 39.3 (18.5)
minutes for TURP patients, a statistically significant difference (p<0.001). The
length of catheterisation for GreenLight 180-W patients was 40.8 (71.5) hours
compared to 59.5 (40.6) hours for TURP patients, a statistically significant
difference (p<0.001). The mean (SD) length of hospital stay for GreenLight
180-W patients was 65.5 (63.3) hours compared to 96.9 (62.0) hours for
TURP patients, a statistically significant difference (p<0.001). This indicates
that although using GreenLight takes longer in the operating theatre, the post-
operative recovery time is shorter.

The numerical results from the GOLIATH trial follow ups at 6, 12 and 24
months can be seen in
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Table 2 (taken from Thomas et al 2015). The outcome measures are standard
ones commonly used in research on BPH and are explained in Appendix 1.
Appendix 1 also has a list of minimally important difference magnitudes for the
common outcome measures.

The GOLIATH RCT results show that there are slightly higher IPSS, lower
Qmax, higher PVR, higher prostate volume, worse quality of life, worse
urinary incontinence and worse erectile dysfunction results in GreenLight 180-
W patients compared to TURP patients but few of these results are
statistically significant. It is unclear whether the result differences are clinically
important or not, based on the minimally important difference magnitudes for
the common outcome measures in Appendix 1. Fewer patients with
GreenLight 180-W treatment had complications compared to TURP patients
but more had surgical retreatments for obstruction over the 2-year follow up.
Non-inferiority was maintained for the primary outcome measures of IPSS,
Qmax and proportion of patients classified complication free (at 6 and 12
months) (Thomas et al 2015).

Results for the GOLIATH study were not given for high-risk subgroups of men
taking anticoagulants or antiplatelets, men with larger prostates or men in
urinary retention. Men unable to discontinue anticoagulants or antiplatelets
and men with post void residual urine > 400 ml in the 14 days prior to the
surgical procedure were specifically excluded from the trial.

The comparator for the Goliath study was bipolar or monopolar TURP and
comparisons with the intervention are not reported separately for monoOpolar
and bipolar TURP: this would in any case have been inappropriate the
statistical design powered for such an analysis. The TURis MTG23 (NICE
2015) has recognised that the evidence demonstrated the clinical equivalence
of bipolar (TURIs) and monopolar TURP for prostatic resection.
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Table 2. Results of the GOLIATH trial (Thomas et al 2015)

Outcome Arm 6 month 1 year 2 year
measure
IPSS (mean GreenLight 6.8 (5.2) 6.9 (6.0) 6.9 (6.0)
(SD)) 180-W (n=136)
TURP 5.6 (4.9) 5.7 (5.3) 5.9 (6.1)
(n=133)
Qmax (mean GreenLight 23.3(10.1) 22.9 (10.7) 21.6 (10.7)
(SD)) 180-W (n=136)
TURP 24.3 (11.4) 24.7 (10.1) 22.9 (9.3)
(n=133)
PVR (mean GreenlLight 38.4 (50.0) 42.8 (56.9) 45.6 (65.5)
(SD)) 180-W (n=132) (n=129) (n=128)
TURP 34.6 (50.6) 33.4 (43.7) 34.9 (47.1)
(n=129) (n=125) (n=119)
Prostate GreenLight 23.0 (11.7) 21.9 (11.0) 23.9 (13.0)
volume (mean | 180-W (n=132) (n=100) (n=123)
(SD)) TURP 20.5 (11.7) 21.0 (12.7) 22.4 (13.3)
(n=127) (n=102) (n=117)
PSA (mean GreenLight 1.4 (1.5# 1.3(1.3) 1.4 (1.7)
(SD)) 180-W (n=130) (n=129) (n=126)
TURP 1.0 (0.9)# 1.1 (1.0) 1.1 (0.9)
(n=127) (n=126) (n=119)
IPSS-QoL GreenLight 1.5(1.4) 1.4 (1.4) 1.3(1.2)
(mean (SD)) 180-W (n=134) (n=129) (n=127)
TURP 1.2(1.2) 1.2 (1.3) 1.2 (1.3)
(n=130) (n=126) (n=120)
ICIQ-UI SF GreenLight 3.0 (4.1)# 3.3 (4.5)# 2.8 (4.1)
(mean (SD)) 180-W (n=132) (n=128) (n=122)
TURP 1.7 (2.8)# 2.1 (3.3)# 2.0 (3.3)
(n=128) (n=122) (n=118)
IIEF-5 (mean GreenLight Nr 12.9 (7.5) 12.9 (7.5)
(SD)) 180-W (n=129) (n=124)
TURP Nr 14.2 (8.2) 13.9 (8.2)
(n=121) (n=119)
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Complication- | GreenLight 87.3% 84.7% 83.6%
free 180-W (117/134) (111*/131) (107*/128)
(percentage) TURP 83.2% 80.5% 78.9%
(109/131) (102*/127) (95*/121)
Surgical GreenLight 4 6 4
retreatments 180-W (n=131)~ (n=124)~ (n=58)~
for obstruction | TURP 7 2 1
(numbers) (n=125)~ (n=120)~ (n=60)~
* calculated from percentages. # p<0.05 2 sided between group test, ~ number of
patients at risk from Kaplan Meier graph so calculation of percentages would be
misleading. Nr — not reported

High risk subgroups — patients on anticoagulants and/or antiplatelets

As Chung 2012 had only 44% of patients taking anticoagulants and/or
antiplatelets, and results were not presented separately by
anticoagulant/antiplatelet use versus none, there are no relevant results to be
reported here.

For Woo 2011 the mean (SD) duration of hospital stay was 32 (38.0) hours.
The baseline and 3 month results for 27 of the 43 men in the study are shown
in Table 3. For Woo 2008 the mean (SD) duration of hospital stay was not
given. The results at average follow up of 4.2 months and percentage change
from baseline are also shown in Table 3.

There is insufficient information to determine whether patients taking
anticoagulants or antiplatelets are at higher risk of worse outcomes than those
not taking these drugs.

Table 3. Results of the high risk subgroup studies (GreenLight 120-W treatment)
anticoagulant/antiplatelet groups

Outcome measure | Treatment Woo 2008 Woo 2011
IPSS (mean (SD)) | Anticoagulant/ 8.6 (4.3) 10.6 (7.2)
antiplatelet (n=53) (baseline 23.3
-62.4% (6.1))
None 7.9 (4.5) NR
(n=163)
-64.7%
QoL (mean (SD)) Anticoagulant/ NR 2.1(2.0)
antiplatelet (baseline 4.8
(0.98))
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None NR NR
Qmax (mean (SD)) | Anticoagulant/ 18.7 (9.4) 17.5(7.2)
antiplatelet (n=53) (baseline 7.2 (2.8))
+128.0%
None 22.0 (10.1) NR
(n=154)
+214.3%
PVR (mean (SD)) | Anticoagulant/ 56.0 (75.1) 51.0 (52.0)
antiplatelet (n=57) (baseline 226
-78.5% (172))
None 30.7 (49.2) NR
(n=182)
-88.0%
Prostate volume Anticoagulant/ 35.8 (16.2) NR
(mean (SD)) antiplatelet (n=42)
-50.8%
None 32.5(17.4) NR
(n=118)
-44.2%
NR — not reported

High risk subgroups — larger prostates

Woo (2008) compared outcome results at mean follow up of 4.2 months for
participants with larger v smaller prostates (see Table 4). There is insufficient
information on whether patients with larger prostates are at higher risk of

worse outcomes than those with smaller prostates.

Table 4. Results of the high risk subgroup studies (GreenLight 120-W treatment) larger vs

smaller prostate groups

Outcome measure

Prostate size

Woo 2008 (n, % change from

baseline)

IPSS (mean (SD)) Prostate size 280ml | 8.0 (4.8) (n=45) (-63.6%)

8.1 (4.4) (n=167) (-64.2%)

Prostate size <80ml

Qmax (mean (SD)) | Prostate size 280ml | 19.7 (9.1) (n=44) (+233.3%)

21.7 (10.3) (n=158) (+185.5%)

Prostate size <80ml

Prostate size 280ml

PVR (mean (SD)) 40.6 (71.9) (n=47) (-86.4%)
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Prostate size <80ml | 35.0 (52.6) (n=181) (-85.9%)
Prostate volume Prostate size 280ml | 55.5 (18.1)# (n=31) (-52.5%)
(mean (SD)) Prostate size <80ml | 28.1 (12.0)# (n=128) (-42.3%)
# p<0.001

High risk subgroups — patients in urinary retention

Woo 2011 reports the results for IPSS, QoL, Qmax and PVR in a subgroup
analysis of men in and not in urinary retention at presentation. This found that
there were significantly worse IPSS symptoms at 3 months follow up in
patients not in urinary retention compared to those who were. There were no
significant differences in the three other outcome measures.

Woo 2008 also reported IPSS, QoL, Qmax and PVR subgroup results
according to baseline urinary retention status. This found that there were
significantly better Qmax scores at an average of 4.2 months follow up in the
patients not in retention at baseline and no differences in the other three
outcomes.

3.7 Description of the adverse events reported by the sponsor

The sponsor reported the adverse events described in the GOLIATH Trial
(Thomas 2015) and made general points about the safety of laser use in the
operating theatre. The EAC queried the MAUDE database and found
descriptions of expected adverse events of incontinence, dysuria, retrograde
ejaculation, haematuria, urinary tract infection, bladder neck contracture, and
capsular or bladder perforation.

In the GOLIATH trial the adverse events were reported by Clavien-Dindo
Grade (Dindo 2004). See Appendix 1 for a description of the Clavien-Dindo
grades. There were 117 adverse events in 71 patients in the GreenLight 180-
W group compared to 98 adverse events in 62 patients in the TURP group by
six months (according to Bachmann 2014). The description of the adverse
events for Thomas (2015) contradicts these numbers, suggesting that at 6
months there were 112 adverse events in 69 patients with GreenLight 180-W
treatment compared to 100 adverse events in 64 patients with TURP. In
months 7-12 the relevant numbers for GreenLight 180-W treatment and TURP
were 14 in 12 patients and 5 in 5 patients, and at months 13-24 they were 5 in
5 patients and 2 in 2 patients respectively. At 6 months there were more
grade | and Il adverse events in the GreenLight 180-W group compared to the
TURP group whereas there were more llla and Illb adverse events in the
TURP group compared to the GreenLight 180-W group but none of the totals
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was statistically significant (Bachmann 2014). The numbers of events were
too low to see any trends between 6-24 months follow up. Similarly, numbers
of events for bleeding at the different Clavien-Dindo grades were too low to
see any trends between GreenLight 180-W treatment and TURP. TUR
syndrome and capsular perforation rates were not reported in any of the 3
GOLIATH publications.

High risk subgroups - anticoagulants and/or antiplatelets

Chung 2012 had 44% of patients taking anticoagulants and/or antiplatelets. .
Patients who continued to take at least one antiplatelet/anticoagulant
medication had an 11% risk of experiencing a bleeding-related complication,
compared with patients who were not taking antiplatelet/anticoagulant
medications who had a 4% risk of experiencing a bleeding-related
complication.

In Woo 2011, 15 adverse events were reported and the paper mentioned that
‘almost a third of patients had an adverse event’. As 15/43 =35% it is likely
that one patient had more than one adverse event. There were 2 patients
(4.7%) that had prolonged haematuria and 1 had readmission with a
secondary bleeding episode. There were no blood transfusions required.

In Woo 2008 there were a number of peri-operative and postoperative early
complications reported for the anticoagulant/antiplatelet group compared to
patients not taking these drugs. The relevant haemostatic results between the
two groups were the need for electrocautery to control bleeding
(anticoagulant/antiplatelet group 1.5%, none 2.9%) and the need for blood
transfusion within 12 weeks (anticoagulant/antiplatelet group 1.5%, none 0%).
Levels of significance were not reported for these outcomes.

High risk subgroups — large prostates

In Woo 2008 there were a number of peri-operative and postoperative early
complications reported for the large prostate group (>80g) compared to
patients with smaller prostates.

Table 5. Woo 2008 peri-operative and postoperative early complications in patients with larger
versus smaller prostates

Outcome Prostate size <80ml Prostate size 280ml
Need for electrocautery to | 2.1% (5/235) 3.8% (2/52)

control bleeding

Capsular perforation 1.3% (3/235) 0

Early dysuria 14.6% (30/235) 9.6% (5/52)
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Recatheterisation 5.1% (12/235) 3.8% (2/52)
Urinary tract infection 4.7% (11/235) 3.8% (2/52)
Dysuria (severe) 2.5% (6/235) 0

Blood transfusion 0.4% (1/235) 1.9% (1/52)
Urinary incontinence 0.9% (2/235) 0
Reoperation (insufficient 0.9% (2/235) 0

voiding)

Urethral stricture 0.4% (1/235)

Bladder neck stricture 0.4% (1/235)

There is insufficient information to determine whether there are more or fewer
adverse events with GreenLight 180-W treatment than TURP because the
sample size of the single trial available is insufficient to demonstrate any
differences.

From the submitted evidence by the sponsor there is insufficient information
to determine whether adverse events are more likely with GreenLight 120-W
treatment than HoLEP in patients taking anticoagulant/antiplatelet medication,
or with larger prostates, and no evidence on other high risk subgroups.

3.8 Description and critique of evidence synthesis and meta-
analysis carried out by the sponsor

There was no evidence synthesis or meta-analysis conducted by the sponsor
and this would have been inappropriate, given the amount of evidence found
in the primary searches (1 RCT) and the study designs in the secondary
searches (case series). The sponsor however referred to a systematic review
and meta-analysis performed by Bachmann et al (2012). A critical appraisal
of this review of prostatectomy evidence from twenty five recent RCTs on
BHP indicates it is a narrative review. There is no description of it being a
systematic review or a meta-analysis (the paper does not contain a meta-
analysis). There is no statement of search terms used to find included studies
and no description of inclusion criteria. Therefore it is impossible to know
whether the included studies are representative of the total body of evidence
available or not. Also, it only looks at GreenLight 80-W and 120-W treatment
and lists 5 RCTs comparing these to TURP. Therefore it is not useful for the
evaluation of GreenLight 180-W treatment compared to TURP.
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3.9 Additional work carried out by the External Assessment
Centre in relation to clinical evidence

1. Additional searches were conducted in Medline (Ovid), Embase (Ovid)
and Central (Cochrane Library). Searches were conducted on 6" and
7t October 2015 and relevant text-files downloaded. Search terms
were a mixture of appropriate MESH terms and textwords for BPO and
GreenLight laser treatment. GreenLight synonyms included pvp,
photoselective vaporization, 180-W and XPS. The searches were
scanned by one reviewer for additional includeable studies, using the
inclusion criteria in the NICE final scope.

2. Analysis of the additional studies found evaluating GreenLight 120-W
laser in patients with BPO taking antiplatelets and/or anticoagulants.

3. Analysis of the additional studies found evaluating GreenLight 180-W
laser in patients with BPO and larger prostates.

4. Critical appraisal of the RCT of GreenLight 180-W vapo-enucleation vs
HoLEP (Elshal 2015)

5. Comparative review of 180-W vs 120-W GreenLight treatment (see
Appendix 3)

6. Critical appraisal of a recent systematic review of HOLEP vs TURP

7. Critical appraisal of an additional RCT of GreenLight 180-W vs TURP
(Jovanovic 2014)

8. Critical appraisal of GreenLight 120-W vaporisation vs HoOLEP RCT
(Elmansy 2012)

Analysis of additional studies found evaluating GreenLight 120-W laser
in high-risk patients

Anticoagulant and/or antiplatelet use

No studies using the GreenLight 180-W system in patients on anticoagulants
and/or antiplatelets were found in the EAC searches. Table 2 gives details of
the 6 additional studies published in English on patients with BPO at high risk,
using the 120-W GreenLight laser (Cakiroglu 2013, Chen 2013a, Chen 2013b,
Sohn 2011, Tam 2012 and Tao 2013) that were found during the searches.
The comparative studies (Chen 2013b, Sohn 2011, Tao 2013) give more
useful information than the case series without comparators (Cakiroglu 2013,
Chen 2013a, Tam 2012) so the results of the comparative studies are
presented here. A non-comparative case series published in French
(Bouabdallah 2013) was also found but is not reported here.
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The RCT of the strategy of continuing or discontinuing anti-coagulants (Sohn
2011) had a small sample size of 30 in each group so may not have been
powered to find relatively small differences in outcomes. It was described as a
‘retrospective randomised study’ and the meaning of this statement is difficult
to discern. The mean total operation time (SD) in the stopped anticoagulant
group was 24.9 (12.4) minutes compared to 16.9 (6.1) in the continuing
medication group. There was no significant difference between the two groups
in the haemoglobin change from before to after the operation. There were no
significant differences in IPSS, QoL score, PVR and prothrombin time at
baseline or at 3 month’s follow up. None of the patients in either group
developed haematuria, infections or other complications.

The two comparative case series (Chen 2013b, Tao 2013) had relatively small
numbers of patients on anticoagulants or anti-platelets compared to the total
numbers in the cohorts. Chen 2013b examined several subgroups of patients
(age >80 years, larger prostate, high anaesthetic risk, anticoagulant risk) and
a comparison was made between anticoagulant use patients and those with
no high risk factors. Tao 2013 gave results for the subgroup on anticoagulants
and the whole cohort (including the subgroup on anticoagulants). Therefore
the results between the two studies are not comparable, because the
comparators were different.

For Chen 2013b, the mean hospital stay (SD) was 2.3 (1.0) days in the
anticoagulant group and 1.7 (1.2) in the no high risk factor group. There was
no significant difference in IPSS, QoL, Qmax and PVR for the anticoagulant
group compared to the no high risk factor group. No patients were given blood
transfusions and one patient in the anticoagulant group had delayed
haematuria requiring intervention compared to none in the no high risk factor
group. There were significantly more urinary tract infections in the
anticoagulant group (3 vs 1). There were no other noticeable differences
between the two groups in postoperative complications.

For Tao 2013 the mean (SD operation time for the anticoagulant group was
49.5 (14.8) minutes compared to 50.8 (15.5) for the whole group. The mean
(SD) postoperative haemoglobin for the anticoagulant group was 13.4 (1.0)
compared to 13.4 (1.2) for the whole group. None of the follow up results were
given for the anticoagulant group separately.

Larger prostates

Table 3 gives details of the four additional studies found on patients with BPO
with larger prostates, using the 180-W GreenLight laser (Altay 2015, Hueber
2015, Nicholson 2015, West 2014). Altay 2015 and Nicholson 2015 do not
give comparative results but Hueber 2015 and West 2014 give the results of
treatment according to prostate size. In Hueber 2015 it is greater than 80ml
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(n=387) or lesser than 80ml (n=741) and for West 2014 it is <40ml (n=27), 40-
79ml (n=56), 80-119 ml (n=38), >120ml (n=22).

In Hueber 2015 the mean prostate size per group was not given. The median
(IQR) length of hospital stay in hours was 24 (19) in the lesser than 80ml
group and 24 (18) in the greater than 80ml group. The median (IQR) total
operative time in minutes was 45 (25) and 80 (62) respectively. The number
of Clavien-Dindo complications > grade 2 were 84 and occurred in 11.4% of
patients and 62 and occurred in 16.0% of patients respectively. The rate of
capsular perforation was 0.5% and 0.9% respectively and no patients required
blood transfusions in either group. Significantly more patients in the larger
prostate group required conversion to TURP (0.6% vs 8.4%). IPSS, QoL,
Qmax, PVR and PSA results for the two subgroups at baseline, 6 months, 12
months and 24 months were reported. At baseline, the IPSS, PVR and PSA
scores were significantly lower in the lesser than 80ml group and the Qmax
were significantly more in the lesser than 80ml group. At 6 months, only the
PSA scores were significantly lower in the lesser than 80ml group. At 12
months The IPSS scores were significantly higher in the in the lesser than
80ml group and the PVR and PSA scores were significantly lower in this
group. At 24 months only PVR and PSA scores were significantly lower in the
lesser than 80ml group and there was no difference in IPSS scores between
the two subgroups.

In West 2014 the mean (SD) prostate volume in cc in each group was 29 (11),
59.5 (16.5), 91.5 (17.5) and 142.5 (48). The mean (SD) length of hospital stay
was 20 (4.5), 19 (5.25), 20.5 (6.75) and 20 (15.5) hours respectively. The
mean (SD) operation time was 34 (14.5), 50.5 (22.25), 75 (23.25) and 109.5
(43.25) minutes respectively. The number of Clavien-Dindo complications >
grade 2 were 1, 3, 4 and 3 respectively and the number anticoagulated were
4, 5, 10 and 5 respectively. None of these results were statistically significant.
No follow up outcomes were reported.
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Table 6. Details of the 6 additional studies on high risk patients (all received GreenLight 120-W laser treatment)

Study Patient population Country  Age

Cakiroglu Men with BPO secondary to BPH, Turkey @ Mean age 72.8
2013 and on anti-coagulants. Recruited yrs, (range 65-89)
between 2007-2010
Chen 2013a Men with LUTS due to BHP, at China Mean age 82.8
high risk including on years (range 70-
anticoagulation, having CVD, liver 96)
or kidney dysfunction, respiratory
disease or diabetes mellitus.
Recruited between 2009-2011

Chen 2013b | Subgroups of case series of Taiwan | Total sample
patients with LUTS associated mean age not
with BPH with large prostates given. Subgroup
(>80 ml) and/or on anti- results suggest
coagulants. Recruited between mean age ~70
2008-2010 yrs.

Sohn 2011 Patients with LUTS from BHP who @ South Total sample
were taking anticoagulants Korea mean age not
because of CVD. Recruited given. Subgroup
between 2009-2010 results suggest

mean age ~69
yrs.

Tam 2012 Patients with LUTS from BHP who Hong Mean age 76
had a bleeding tendency or were = Kong (range 62-94)
taking anticoagulants or
antiplatelets. Recruited between
2007-2010
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Study design

Retrospective case
series with follow up at
3 months

Prospective cohort
study with follow up to
24 months.

Retrospective case
series with follow up at
1, 12 and 24 months

RCT randomised to
continuing or
discontinuing anti-
coagulants. Follow up
to 3 months

Prospective case series

with follow up at 1,3,6
and 12 months
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Sample size

63

120

Total sample size 132, 21 on anti-

coagulants,

60, (30 in each arm).

48



Study Patient population Country  Age Study design Sample size

Tao 2013 Patients with LUTS from BHP who = China Mean age 72.7 Prospective case series Total sample size 188, 45 on
had cardiopulmonary disease and (SD 4.7) with follow up at 1,3,6 anticoagulants
a subgroup taking long-term and 12 months
anticoagulants. Recruited
between 2007-2009
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Table 7. Details of the additional study on patients with large prostates

Study
Altay 2015

Hueber 2015

Nicholson

2015

West 2015
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Patient population

Country

Consecutive patients with LUTS | Turkey

due to BHP. All had prostates
larger than 80mL. Recruited

between 2011-2013
Patients with BPH with a

subgroup analysis based on

prostate size. Recruited
between 2011-2012

Patients with bladder outflow
obstruction from BPH, with
prostates larger than 100mL.
Recruited between 2010-2013.
Patients with LUTS from BPH,
with a subgroup analysis based

on prostate size

6 centres in
Canada,
France, UK,
USA
Australia

Australia

Age
Mean age 71.1
(range 49-85)

Median age 70 (IQR
13)

median age 70
(interquartile range
[IQR] 66-79)

Mean age 68.0, (SD
10.1)
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Study design
Prospective cohort with
follow up to 12 months.

Prospective cohort with
follow up at 6, 12 and 24
months.

Prospective cohort with
follow up at 3 and 6
months

Retrospective case
series with time point at

surgery

Sample size
68

Total sample size
1196, 387 with larger
prostates
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Critical appraisal of the RCTs of GreenLight 180-W vapo-enucleation vs
HoLEP (Elshal 2015) and GreenLight 120-W vaporisation vs HoOLEP
(ElImansy 2012)

Elshal 2015 is an RCT of GreenLight 180-W vapo-enucleation v HOLEP in
patients with LUTS secondary to BPH. It reports peri-operative parameters,
standard outcome measures and adverse events of the two treatments.

It was not included in the Sponsor’s submission because the technique used
is vapo-enucleation rather than vaporisation so the technique is different to
that being evaluated in the Sponsor’s submission and has been described by
the manufacturer as off-label use of the equipment. The technique includes
some blunt dissection of the prostate before using the GreenLight laser to
dissect the lobes of the prostate. There is no mention of a morcellator being
used, unlike the description of the HoOLEP treatment where a morcellator was
used. The technique described in the clinical trials database (NCT01494337)
was that: Both HOLEPand GreenLight XPS laser vaporization of the prostate
begins with the insertion of a resectoscope transurethrally. Examination of the
lower urinary tract is performed and holmium laser fiber is used to enucleate
(HOLEP) or to vaporize (GreenLight XPS) the obstructing prostatic tissue
using MoXy fibre until the surgical capsule is reached. In the publication
(Elshal 2015) the technique is described as being similar to thulium laser
vapo-enucleation of the prostate. They used blunt dissection of the adenoma
to locate the prostatic capsule then progressively more power (80-W to 180-
W) from the GreenLight 180-W laser to enucleate some of the tissue and
vaporise other parts in order to achieve a TURP-like cavity.

However, this RCT has been discussed here as it is the only direct evidence
available comparing GreenLight 180-W to HoLEP treatment, which is the

comparison being evaluated in high risk subgroups of patients. (NB no case
series were found of GreenLight (180-W) vaporisation compared to HoLEP).

In the RCT there were 53 patients in the GreenLight 180-W group and 50 in
the HoLEP group. The results of the RCT are given in Table 8. For most of
the peri-operative and follow up outcomes at 12 months there was little
difference between the two groups. However, more patients in the GreenLight
group required a hospital stay of more than 1 night due to haematuria (6 vs 3
cases) and due to medical concern (6 vs 0 cases).

Randomisation was achieved through computer-generated random tables.
Patients were stratified block randomised according to size (40-80ml and
>80ml) and catheterised vs non-catheterised. There is no mention of
allocation concealment. There is no mention of blinding of the investigator (all
procedures were performed by a single surgeon) or outcomes assessors. A
description of losses to follow up are given and are reasonably balanced,
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except that 4 patients in the HoOLEP group and none in the GreenLight 180-W
group were found to have prostate cancer. There was no sample size
calculation mentioned. The statistical analysis was appropriate to the

outcomes.

Table 8. Results of RCT of GreenLight 180-W vapo-enucleation vs HOLEP

Measure GreenLight 180-W | HoLEP P values

Mean age (SD) 74.1 (8.8) 71.0(9.3) |0.09

Mean (SD) operating time (mins) 103 (35) 114 (35) 0.1

Mean (SD) haemoglobin deficit 0.74 (1.1) 0.74 0.9

(g/dI) (0.82)

Mean (SD) hospital stay (days) 1.5(1.3) 1.1 (0.7) 0.055

Hospital stay of more than one night | 23.5% 6.4% 0.02

Capsule violation 5.6% 2% 0.61

Anaemia requiring transfusion 1.8% 0 1*

Postop haematuria 3.7% 2% 1*

IPSS (mean (SD)) (estimated from 5 (4.5) 4 (6) NG

graph)

QoL (mean (SD)) (estimated from 1(1.2) 0.9 (1.3) NG

graph)

Qmax (mean (SD)) (ml) 18.5 (7.0) 31.1 P=0.01
(14.0)

PVR (mean (SD)) 70 (90) 50 (50) NG

(estimated from graph)

Grade llla Clavien Dindo AEs by 1 6% 7.4% NG

year

* p values as given in paper but may be incorrect

Elmansy 2012 is an RCT of GreenLight 120-W vaporisation v HOLEP in
patients with LUTS secondary to BPH. It reports peri-operative parameters,
standard outcome measures at 3 months, 6 months and 12 months, and
adverse events of the two treatments. Randomisation was achieved using a
number generator computer programme. There was no mention of allocation
concealment or blinding of outcome measures. However, intention-to-treat
analysis was used, so the 8 GreenLight 120-W patients who converted to

TURP were included in the GreenLight 120-W group.
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In the RCT there were 37 patients in the GreenLight 120-W group and 43 in
the HoLEP group. The mean (SD) operation time in the GreenLight 120-W
group was 110 (41.5) and in the HoLEP group was 107 (35.1). There were 2
patients who needed retreatment for residual adenoma in the GreenLight 120-
W group compared to none in the HOLEP group. The 8 people who converted
from GreenLight 120-W treatment to TURP were because of bleeding causing
impaired operative vision, failure to control bleeding or inadequate tissue
removal. IPSS, QoL, Qmax, and PVR outcomes at follow up are reported. For
IPSS there were no significant differences between the two groups at follow
up. For QoL the scores were higher for the HOLEP group at 1 and 3 months
but not at 6 months or 12 months. For Qmax, the HoLEP group had higher
scores at all follow ups and for PVR the HoLEP group had lower scores at all
follow ups.

Comparative review of 180-W vs 120-W GreenLight treatment

This review is in Appendix 3. It shows that the operating time and mean
hospital stay tends to be longer with the 120-W laser compared to the 180-W
laser. More fibres tend to be used with the 120-W laser compared to the 180-
W laser and there is a slightly lower risk of capsular perforation with the 120-
W laser compared to the 180-W laser. At follow up there seem to be few
consistent differences between the two lasers but the numbers of events were
low for both treatments.

Meta-analysis of the operating time was conducted in Revman (version 5.2)
using a random effects model. Standard deviations were calculated from
ranges where necessary using the standard approximation of dividing the
range by 6 (as 99% of values are +/- 3 standard deviations). The results are
approximate because of this calculation but show that GreenLight 180-W
laser treatment took significantly less operating time than GreenLight 120-W
treatment — mean difference 16.87 (95% confidence intervals 7.61 to 26.14)
(see Figure 5).

Critical appraisal of a recent systematic review of HoOLEP vs TURP

The most recent systematic review of HOLEP vs TURP is by Li et al (2014).
This included patients with BHP and meta-analysed the standard outcome
measures reported in the included RCTs of IPSS, Qmax, PVR and intra-
operative complications. It addressed an important clinical question and
included the correct types of studies. The search strategy was appropriate
and comprehensive. Double inclusions and data extraction were performed
and results summarised appropriately. Eight RCTs contributed to the meta-
analyses, reported in 15 papers.
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The numerical results from the meta-analyses are given in Table 9. They
show that HoLEP operations take longer than TURP but the hospital stay is
shorter. There are few differences in postoperative complications (those non-
statistically significant are not reported here but include TUR syndrome,
mucosa injury, acute urinary retention, urinary tract infection, transient
haematuria, urethral stricture, urinary incontinence, transient dysuria and
bladder neck stenosis. HOLEP has statistically significantly better curative
outcomes at follow up.

Table 9. Meta-analysis results from HoLEP vs TURP systematic review

Outcome

Weighted mean

difference (95% Cls)

Direction of effect

Duration of operation

14.19 (6.30 to 22.08)

Favours TURP

Length of hospital stay

-22.25 (-29.81 to -20.68)

Favours HoLEP

(hours)
IPSS 3 months 0.47 (-0.98 to 1.92) NA
6 months -0.61 (-0.36 to 0.14) NA
12 months -1.17 (-1.99 to -0.34) Favours HoLEP
Qmax 3 months 3.49 (0.64 t0 6.35 Favours HoLEP
6 months 0.62 (-0.70 to 1.94) NA
12 months 1.47 (0.40 to 2.54) Favours HoLEP
PVR 6 months -8.90 (-15.15t0 -2.64 ) Favours HoLEP
12 months -15.98 (-22.50 t0 -9.47) | Favours HoLEP
Intraoperative | Blood 0.17 (0.06 to 0.47) Favours TURP
complications | transfusions
Secondary 0.57 (0.31 to 1.05) Favours HoLEP
treatment

Critical appraisal of RCT of GreenLight 180-W treatment vs TURP.

This small RCT (Jovanovic 2014) enrolled 62 patients with LUTS due to BPH
and 31 were treated with GreenLight 180-W and 31 with TURP. Patients were
recruited from hospital in Serbia between 2011 and 2013. The inclusion
criteria were patients with moderate or severe LUTS (IPSS score > 16), failure
of previous medical treatment, Qmax <15ml/s, PVR >100ml, PV <100ml and
ability to give consent. Excluded were patients on anticoagulants, with urethral
strictures, bladder stone or neurogenic bladders, or suspected of having
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prostate cancer. Follow up was at 1,3,6 and 12 months but only intra-
operative and postoperative outcomes and adverse events reported.

It was stated to be a randomised trial but method of randomisation was not
given. There was no information on allocation concealment or blinding of
outcome measurement. There is no information on withdrawals or drop-outs
during treatment or losses to follow up.

The median age of participants was 66.3 in the GreenLight 180-W group and
67.1 in the TURP group. No information was given on ethnicity. The mean
(SD) operation time in minutes was 92 (18) and 82 (13) respectively and the
mean hospital stay in days was 1.9 (0,8) and 4.4 (0.6) respectively. With
regard to adverse events, 0 patients in the GreenLight 180-W group had
blood transfusion, capsule perforation or TUR syndrome whereas in the
TURP group there were 6 patients with blood transfusions, 5 with capsule
perforation and 1 with TUR syndrome. These results were statistically
significantly different. Postoperatively, the IPSS scores were 5.2 and 4.8 and
the Qmax scores were 18.7 and 18.5 respectively.

3.10 Conclusions on the clinical evidence

Four studies were submitted by the sponsor, one RCT of GreenLight 180-W
vaporisation vs TURP (the GOLIATH RCT) for the main indication and 3 case
series for high-risk subgroups. The RCT was of high quality but the case
series were of lower quality and 1 was irrelevant as there were insufficient
high-risk participants included. Searches by the EAC revealed an additional
10 case series for high risk groups, of which 3 yielded useful comparative
information. The EAC also found an RCT of GreenLight 180-W vapo-
enucleation vs HoLEP. Although this use of GreenLight 180-W is off-label, it is
the only evidence available at the moment for any use of GreenLight
treatment compared with the comparator appropriate to high risk subgroups
(HOLEP).

The submitted evidence for the non-high risk population reflected the decision
problem in that it presented good evidence available from an RCT that
included appropriate patients. The intervention in the RCT was the latest
version of GreenLight laser treatment (180-W) and an appropriate comparator
was used (TURP). The clinical outcomes reported in the GOLIATH RCT were
appropriate and included operation time, post-operative catheterisation,
hospital length of stay, IPSS, Qmax, PVR, prostate volume, QoL,
complications and numbers of retreatments.
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The submitted evidence for high risk populations partially reflected the
decision problem in that it provided evidence from 3 of the 12 case series
available. Only 1 of the 4 comparative case series available was included in
the sponsor’s submission. The patients in the case series were poorly
described but probably appropriate. The interventions were GreenLight 120-W
for the evidence on patients taking anticoagulants and 180-W for the evidence
in patients with larger prostates. There was no comparative evidence of
GreenLight laser treatment vs HoLEP.

There is sufficient information to suggest that GreenLight 180-W treatment is
clinically similar in effectiveness and adverse events than TURP. The
operating time is longer for GreenLight 180-W treatment so it is likely that
fewer cases will be treated if no additional operating theatre list time is
available. However, as catherisation time and hospital stay are shorter with
GreenLight 180-W than with TURP, indicating post-operative recovery is
quicker, there may be scope for more efficient hospital bed use with
GreenLight 180-W than with TURP.

In high risk subgroups the comparative case series for patients on
anticoagulants and with larger vs smaller prostates had sample sizes too
small to show any noticeable differences in effectiveness or adverse events.
In the RCT of GreenLight 180-W using an off-label technique compared to
HoLEP, there may be slightly more bleeding episodes with GreenLight 180-W
treatment but this result was not statistically significant, possibly due to small
sample sizes. The RCT on 120-W treatment also suggested more bleeding
episodes with GreenLight 120-W compared to HoLEP because of the
numbers of the GreenLight 120-W patients who crossed to TURP. The
GreenLight HPS 120-W system however is an older generation of GreenLight
laser and technical differences between the GreenLight 120-W HPS system
and the GreenLight 180-W XPS system may result in different outcomes,
including rate and volume of tissue removal, and the ability to coagulate
bleeding vessels. Numbers of events in the comparative review of the
GreenLight 180-W XPS system and the GreenLight 120-W HPS system were
low, precluding firm conclusions. Therefore, in the high risk subgroups there is
insufficient information to know whether there is equivalent operation times,
effectiveness or similar rates of adverse events with GreenLight 180-W
treatment in patients taking anticoagulation treatment, with larger vs smaller
prostates compared to HOLEP or in patients presenting with or without urinary
retention.
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4 Economic evidence
4.1 Published economic evidence
Critique of the sponsor’s search strategy

The search strategy used by the sponsor to identify relevant economic studies
was described in section 10.3 Appendix 3 in the sponsor’s submission. The
searches were conducted on 18 Sept 2015. The key words used includes a
strategy that combined (GreenLight OR XPS OR 180-W or 180-W or 180-
watt) AND (prostate OR prostatic OR BPH) AND (cost or costs or economics).
A time filter (01/01/2010 — 31/12/2015) was applied to coincide with the
introduction of the GreenLight XPS 180-W version in 2010. The databases
used were Medline, Embase, MEDLINE (R) In-Process, EconLit and NHS
EED.

The EAC ran its own search on Ovid Medline and Embase with slightly
different syntax but using the same search terms. No further relevant studies
were identified.

The sponsors did not do any formal searches to identify resource
measurement and valuation.

Critique of the sponsors study selection

The inclusion criteria were broadly consistent with the scope and were largely
the same as those used to evaluate clinical studies, except for the study
designs and outcomes (costs or cost-effectiveness analyses). The inclusion
criteria restricted papers published in English language only and those that
evaluated a specific model of the GreenLight laser (i.e. XPS 180-W).

The EAC did not identify any major economic study missed by the Sponsor’s
selection criteria.

Included and excluded studies

The Sponsor included two studies- Thomas et al. (2015) based on GOLIATH
trial and Benejam-Gual et al. (2014) based on a multi-centre trial in Spain. Of
the 25 studies identified via their searches, they excluded 23 as none of them
evaluated the specific model of the GreenLight used in average risk patients
(i.e. XPS 180-W). Table 10 summarises the main characteristics of the
relevant included economic studies (Thomas et al 2015, Benejam-Gual et al
2014a).
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Table 10. Cost effectiveness study included in economic study review

Study Population Intervention | Comparator | Costs and Comment
resource use
Thomas et | Patients with | PVP TURP e Procedure Several issues with the
al. (2015) benign (GreenLight costs correctness of the input
prostatic XPS 180-W) e Costs of parameters used (see the
obstruction complications section below).
when
medical o Quality of life o .
therapy fails. (utilities) Omission of capltal costs
The data from.th(.e analysis makes
included in the findings rele\(ant .to
the study A state- those contexts/situations
come from 9 transition only where no capital costs
European mgg‘;‘l"&tﬁ'ﬁz are actually incurred in
countries ifelong time adopting the technology.
(UK, horizon was
Germany, used. Various Sensitivity analyses shows
France, Italy, sources of data | mixed picture. Authors
Netherlands, have been themselves advise to use
Spain, utilised to caution in using the
Belgium, provide robust findings. One of the most
Austria, estimates of relevant trial data used in
Switzerland) cost- the study (GOLIATH) found
effectiveness. the costs were almost
equal but if PVP led more
than 32% patients
undergoing PVP
discharged as a day case
in the UK context, it
became cost-saving.
Therefore, the main driver
of the cost-effectiveness
appears to be the
proportion of cases that
could be carried out as the
day case.
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Study Population Intervention | Comparator | Costs and Comment
resource use

Benejam- | Patients PVP TURP Costs were

Gual et who were &%STSLO@W) idenltifieg ?ntdh Not enough details on

al. 2014a | operated - analysed In three
sgquentially phases — pre- how resources were
between SurgicaL Surgica| collected and valued.

and post-

July 2012 surgical. Only 2/4 hospitals had length
and direct medical f hosital stav <1 d
October care costs were | O osPlal stay =1 day
2012in 3 included. This for all patients treated
Spanish was achieved by | with GL XPS 180-W.
hospitals. countti?g "
To be quantities o
neluded rESOUTCe USE in The average Ieng’Fh of
the atie’nt each phase and | stay of 1.31 days is
neeged o multiplying that substantially shorter
have tc)gsrtesle"a”t unit | than that observed in
previous ' the GOLIATH trial
diagnosis (Bachmann et al 2014).
of LUTS
secondary The exclusion criteria
to BP:L coupled with forced
gﬁj;w’ statistical methods
<15ml/sec (t.rlmmed averages)
and yielded very small
prostatic standard errors around
volume the costs.
between 40
and 80ml. It is legitimate to expect
Pgt|ents some patients to have
with lack of longer lengths of sta
floow up 9 9 y
and lack of but they were
values in considered as “extreme
relevant values” that could just
variables be “removed”.
were
excluded.

No other relevant studies were identified by the EAC. No studies that were
identified by the sponsor were excluded by the EAC

Overview of methodologies of all included economic studies

There was one relevant included study (Thomas et al. 2015). The EAC
conducted its own critical appraisal on the study applying the Drummond and
Jefferson (1996) checklist (see Appendix 4), the same checklist used by the

Sponsor in Table 10, p. 49 of the submission.

Thomas 2015 aimed to assess the cost-effectiveness of GreenLight 180-W
laser treatment when compared with the current standard for patients with
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BPO when medical therapy has failed. The economic model and parameters
used in this study came from the 2008 Health Technology Assessment
(Lourenco et al. 2008).

The sponsor’'s model was a state-transition Markov-type model with a lifelong
time horizon. Patients with symptoms of BPO were allowed to move to
mutually exclusive states guided by their urinary and incontinence symptoms.
Re-operations were allowed in case of insufficient relief but not in case of
persistent urinary incontinence. Treatment was assumed not to affect
mortality and the model used the age-specific population mortality rates for
English men. To provide enough sensitivity, the model used five different data
sources:

¢ A 2008 meta-analysis evaluating GreenLight 80-W laser treatment
(Lourenco 2008). (A number of other data updates have been made
since the Lourenco 2008 meta-analysis).

A 2010 meta-analysis evaluating GreenLight 120-W laser treatment
(NICE 2010)

A Bayesian posterior estimate of 180-W effectiveness based on prior
experience of GreenLight 120-W laser treatment and informed by
GreenlLight 80-W treatment

The results of the GOLIATH RCT (180-W)

A Bayesian posterior estimate informed by the GOLIATH RCT results
(180-W)

Note that a Baysian approach to random effects meta-analyses was used to
arrive at some of these estimates.

A few issues in the study that were missed in the Sponsor’s critical appraisal
are worth noting.

1. The risk ratios used in the model (based in the 2008 meta-analysis
from Lourenco (2008) and presented in Table 10 of the sponsor’s
submission) for incontinence, blood transfusion, TUR syndrome and

UTI do not match those presented in the HTA by Lourenco et al (2008).

An error seems to have been made when Armstrong et al (2009)
evaluated the cost-effectiveness of surgical treatments for men with
BPE and used the data from Lourenco et al (2008) for GreenLight 80-
W treatment. It seems that the authors used the GreenLight 80-W data
presented in Armstrong et al (2009) for the model.
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2. The procedure cost for GreenLight laser treatment is unclear as
Thomas 2015 did not include the cost of the machine (Table 2 in
Thomas et al. 2015); only the cost per MoXy fibre that would be used
with GreenLight 180-W treatment was included. Previous economic
evaluations of GreenLight 120-W (Benejam-Gual et al 2014b; Whitty et
al 2013) — although not included in this review - estimated the capital
costs of equipment and training costs for GreenLight 120-W treatment
but it is not apparent if such costs were included in the Thomas et al
(2015) paper. Additionally, the number of fibres used for GreenLight
laser treatment per patient may vary, having been estimated at a mean
(SD) of 1.38 (0.61) fibres/patient for 120-W treatment (Whitty et al
2013). The difference in number of fibres needed per patient for 180-W
treatment does not seem to have been taken into account in the
Thomas et al (2015) model.

3. The probability of requiring re-operation after GreenLight 120-W
treatment as compared with TURP used in the Whitty et al (2013)
model was based on a meta-analysis by Thangasamy et al (2012)
which has also been used in the Thomas et al (2015) study. The risk
ratios (95% CI) presented in Thangasamy et al (2012) for reoperation
were 1.87 (0.65-5.39), but are reported in Thomas et al (2015) as 1.62
(0.56-372).

4. The authors of Thomas 2015 suggest that more than 70% of the
patients with GreenLight 180-W treatment in the UK required less than
24 hours to achieve stable health and therefore could be treated as day
cases. However, the median length of hospital stay for GreenLight 180-
W treatment in the GOLIATH RCT was 49.3 hours (Bachmann et al
2014) and the reasons for the UK patients requiring less time is
unclear. Judging by Figure 2 in Thomas et al (2015) there were more
patients as day case with TURP than with GreenLight 180-W
treatment, therefore invalidating the Thomas et al’'s (2015)
assumptions, at least for the overall patient population. Note, however,
that Figure 2 was based on data from all 9 European countries, where
practice variation may be substantial.

Based on the above weaknesses, Thomas 2015’s conclusions need to be
interpreted with caution. Although it is unclear if the errors identified could
have an impact in the results of the study, the apparent omission of capital
costs would increase the costs of GreenLight 180-W treatment and therefore
decrease the probability of GreenLight 180-W treatment being cost-effective
when compared with TURP. In Thomas (2015), therefore, the main driver of
the cost-effectiveness — subject to potential errors in the use of input
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parameters as above- appeared to be the proportion of cases that could be
carried out as day cases.

Does the sponsor’s review of economic evidence draw conclusions
from the data available?

The results presented in the Thomas et al. (2015) indicated that there may be
potential for GreenLight XPS 180-W treatment to generate cost-savings
compared to TURP in average risk patients. However, there are issues with
the way data were used, and the sensitivity analysis showed a mixed picture,
indicating that the costs were probably the same as that of TURP. In the
absence of full costing of the technology (i.e. exclusion of capital costs), the
main driver of cost-savings, if any, would have been from a larger proportion
in the GreenLight 180-W treatment group having been discharged as day
cases compared to those treated with TURP. Thomas et al (2015) suggest
this proportion to be at least 32%.

Despite all these weaknesses, Thomas et al (2015) remains the only relevant
economic study to inform the Sponsor’s model, particularly when GOLIATH
RCT results are used. Benjam-Gual et al (2014a) study was not used in any
explicit way to inform the Sponsor’'s model (9.1.1 p. 54 of the Submission)
although it can be argued that the study implication was used as a
supplementary evidence to Thomas et al. (2015) to design the Sponsor cost
model, i.e. cost-saving might come from the shorter length of stays in
GreenLight XPS compared to TURP. However, it is important to note that any
conclusions based on the available economic evidence may still be subject to
significant uncertainty. This is even more apparent when the target population
is at high risk, as the GOLIATH RCT was based on an average risk
population.

4.2 De novo cost analysis

The sponsor conducted a cost analysis based on data from GOLIATH trial
and other sources to assess potential cost saving associated with use of
GreenLight XPS 180-W laser surgical procedure in men with LUTS due to
BPE. The cost analysis was conducted relative to two alternative procedures:
(i) monopolar or bipolar TURP for average risk patients, defined as those with
prostate volume <100ml, not in urinary retention and not on active
anticoagulation therapy; or (ii) HOLEP for high risk patients, defined as those
with large glands (>100ml), in urinary retention and/or on anti-coagulant
therapy. The analysis was conducted to reflect GreenLight laser treatment
use in a hospital setting.
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The potential cost-saving was reflected mostly by expected differences in
hospital length of stay and expected differences in treatment of post-surgery
complications for a patient undergoing GreenLight 180-W treatment compared
with TURP. No capital costs to adopt the technology was included in the
analysis, as it was assumed that the console will be provided to the NHS free
of charge if minimum fibre purchase is met (for GreenLight 180-W) and UK
hospitals had the necessary capital equipment in place for TURP.

The sponsor produced a quantitative de novo model operationalised in MS
Excel. The model allowed cost savings to be estimated and a deterministic
sensitivity analysis around parameters inputs to be conducted to assess
uncertainty.

Patients

In the cost analysis, the sponsor defined the patient group into two risk
categories:

(i) Men with lower urinary tract symptoms (LUTS) due to benign prostatic
enlargement with prostate volume <100ml, not in urinary retention
and not on active anticoagulation therapy (average risk group)

(i) Men with lower urinary tract symptoms (LUTS) due to benign prostatic
enlargement with large glands (>100ml), in urinary retention and/or
on anti-coagulant therapy (high risk group)

For the average risk category, data regarding incidence and length of stay
which populated the cost model came from Thomas (2015) based on the
GOLIATH trial outcomes. It is therefore relevant to assess how well the
population in the GOLIATH trial fitted that defined in the scope.

The GOLIATH trial included men aged 40-80 years, with LUTS due to BPE
who had a prostate volume less than 100 ml and who were not on active
anticoagulation therapy. Participants had to have an IPSS score greater than
or equal to 12 measured at the baseline visit, medical record documentation
of Qmax < 15 ml/s and PV < 100 ml by transrectal ultrasound (TRUS),
classified American Society of Anaesthesiologists I, Il or lll, and a serum
creatinine that was within the normal range for the study centre. Patients were
recruited in 9 countries in Europe including the UK.

For the high risk category, however, additional data were used from Woo et
al. (2008) on risk of bleeding. The Woo et al. (2008) study was a case series
of patients with LUTS associated with BPH using EAU or AUA criteria with
large prostates (>80 ml) and/or on anti-coagulants. All received GreenLight
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120-W laser treatment and the study included patients from 6 countries
including England (see Table 3 and Table 4).

In the GOLIATH RCT, the mean prostate volume in the GreenLight 180-W
group and the TURP group were respectively 48.6 ml (SD=19.2) and 46.2 ml
(SD=19.1). The population in GOLIATH trial therefore seems to broadly fit the
population defined in the scope for average risk patients but not for high risk
patients.

Technology

The technology was the GreenLight XPS 180-W laser system used in
standard NHS clinical practice settings in hospitals.

Comparator(s)

The comparators were monopolar or bipolar TURP for average risk patients,
and HoLEP for high risk patients, currently used in standard NHS clinical
practice.

The model treated monopolar and bipolar TURP as a single intervention,
assuming the same proportion (50% each) of patients needing TURP could
be allocated to either monopolar or bipolar TURP. The opinions of clinical
experts approached by the EAC suggested that all surgeons should now be
using bipolar TURP but that this is not the case in practice currently in the
NHS. The TURis MTG23 (NICE 2015) has recognised that the evidence
demonstrated the clinical equivalence of bipolar (TURis) and monopolar
TURP for prostatic resection.. However, there was a small difference in costs
between monopolar and bipolar TURP due to additional consumables used in
bipolar TURP.

Model structure

The Sponsor’s chosen model structure reflected mostly the GOLIATH trial
data (additionally Woo et al. 2008 for high risk patients), and was
operationalised as a decision tree with four potential pathways. The Sponsor
highlighted that this pathway was consistent with European Urology
Association guidelines for the management of non-neurogenic male LUTS
including BPO.

Upon surgical indication, patients could either undergo GreenLight XPS 180-
W or TURP (average risk patient model) or HOLEP (high risk patient model).

The four pathways considered in the model were:
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1. Operated and discharged after in-patient stay and had no further
complications

2. Operated and discharged as a day case and had no further
complications

3. Operated, discharged as in-patient and treated with post-surgery
complications, either at Grade Il or Grade Ill (a/b) or mix of both

4. Operated, discharged as day case and treated with post-surgery
complications, either at Grade Il or Grade Il (a/b) or mix of both

Although the Sponsors included a flowchart diagram showing the patient
pathways, it was not clear how post-surgery complications were being
operationalised by the model. In particular, no distinction between severity of
post-surgery complications (Grade Il or llla/b or mixed, as suggested by
GOLIATH trial — Bachmann et al. 2013) were made explicit. The model also
assumed that complications were mutually exclusive and that no patient
would have had more than one adverse events. This was clarified with the
Sponsor by the EAC with the result that the Sponsor submitted an additional
model 2 weeks after the initial model, with the ability for patients to have more
than one adverse event. The original model has been analysed by the EAC.

The EAC has re-drawn the flowchart to aid clarity (see Figure 2), showing
possible pathways for a patient who undergoes surgery. Note that this was a
simplified depiction of what might happen if a proportion of patients developed
post-surgery complications. As Bachmann et al. (2013) reported from the
GOLIATH RCT data that there was no significant difference in the incidence
of adverse events between XPS and TURP, the EAC concluded that inclusion
of additional branches in the decision tree to show three adverse events
outcomes (no complications, complications requiring primary care, and
complications requiring hospital stays) was therefore reasonable as a
simplified approach.

The probabilities with which the patient may have moved into each pathway
were sourced from GOLIATH trial data (Bachmann et al. 2013; Thomas et al.
2015) and other data provided in the Sponsor’s submission. In Figure 2 a
square represents a decision node, a circle represents a chance node and
triangles represent terminal nodes. The only decision node in the model
reflected the decision to undergo GreenLight 180-W or TURP (HoLEP in the
high risk groups). This is further discussed in section 4.5.

The end-point of the model was 6 months after surgery, as it was assumed by
the Sponsor, based on expert opinion, that any adverse events typically
occurred within the first 6 months and based on GOLIATH data, adverse
events were stable and similar between the two groups after six months
(Bachmann 2014). In the Sponsor’s model, costs for each group were
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estimated based on cost per day of hospital stay (allowing for excess bed day
costs) and other costs associated with the technologies.

Figure 2. Redrawn diagram of Sponsor’s model — Patient pathways
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A number of key assumptions were made in the Sponsor’s model (listed in
Table 11 of p. 55 of the Sponsor submission). In particular, a proportion of
patients were expected to return home on the same day (day case) and, given
uncertainty in this data, the Sponsor provided four different sources- Hospital
Episode Statistics (HES); UK real-life data; French real-life data; and US
Medicare data. As the main cost-driver in the model was length of stay, the
final results may be sensitive to the source used for these data.

For the high risk group, the model inherently assumed that GreenLight 180-W
would have the same safety and efficacy outcomes as HoLEP, justifying this
assumption on the grounds of unavailability of any head-to-head comparative
evidence.

The EAC identified an RCT (Elshal 2015) comparing GreenLight 180-W vapo-
enucleation vs HOLEP in patients with LUTS secondary to BPH. The EAC
believes that this study is the only evidence available comparing the two on
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outcomes for high-risk groups, despite the technique being vapo-enucleation
rather than vaporisation (see critical appraisal of Elshal 2015 in section 3.9).

It is understandable why the model structure was chosen, given the
aggregated data to populate it from GOLIATH trial, and the underlying
assumption that the major cost-drivers were the hospital length of stay.

Clinical parameters and variables

Most clinical parameters were sourced from a single study — the GOLIATH
trial. Two key parameters (% treated inpatient and excess bed days) were
however sourced from HES data. Table 11 provides a summary of the values

used in the model for the base case analysis.

Table 11. Base case key clinical parameters used in the Sponsor’s model

care)

Parameters XPS TURP | HoLEP Source

Proportion of patients | 35.96% 4.08% | 35.96% Sponsor analysed

undergoing surgery HES 2014-15 data

discharged as day

case

Mean excess bed 10.36 10.65 10.36 Sponsor analysed

days HES 2014-15 data

IPSS at 6 months 6.80 5.60 Bachman et al
(2014)- 6 month
outcome in
GOLIATH

% complication free 87.31% 83.21% Bachman et al

at 6 months (2014)- 6 month
outcome in
GOLIATH

% adverse event 14.71% 7.64% | 14.71% Bachman et al

(example: non-acute (assumed | (2014)- 6 month

UTI, a Grade Il event similar to | outcome in

treated in primary XPS) GOLIATH
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The perspective taken in the analysis was that of the UK NHS. The time
horizon was taken as 6 months after surgery as most of the differences in
outcomes were observed by that point. This seems reasonable.

The EAC would draw particular attention to the following parameters:

a. Ifit was currently standard practice to offer GreenLight 180-W
treatment to average risk patients in the UK, the use of HES data in
identifying the proportion that would be discharged as a day case
following surgery is appropriate. However, this is not the case and in
their submission the Sponsor have acknowledged - based on their
clinical experts’ opinion following real-life data coming out from France,
US and a high-volume XPS centre in England — that this proportion
might be much lower than what would be feasible in standard practice.
The Sponsor has provided alternative data from the above sources
which can be used for sensitivity analysis. However, it would be
appropriate to check that with data from GOLIATH trial itself (all
countries vs. UK only). Upon request, the Sponsors provided this data
to the EAC to be used as academic in confidence material (see section
4.5).

b. A key parameter in the model is average length of hospital stay. The
Sponsor’s model dichotomised all inpatients as either <5 days or >5
days and applied excess bed days to those who stayed longer than 5
days. Whilst most clinical data came from the GOLIATH trial, the model
did not use mean LOS data from the trial itself (65.5 hours in XPS vs
96.9 hours in TURP). The EAC explored whether appropriate ‘per day’
costs could be applied to make use of this robust data. However, the
only available cost for this purpose is the ‘excess bed days’ which
would be applicable only when inpatient stays are longer than the trim
point for this HRG (5 days in this case). In other words, if length of stay
for most of the patients were longer than 5 days, applying excess bed
day costs as a proxy to ‘per day’ tariff would have been appropriate but
the GOLIATH trial data on lengths of stay indicated otherwise.
Therefore, EAC agreed with the Sponsor model approach to apply
mean reference cost for most of inpatients assuming they would stay in
the hospital for less than 5 days.

c. Treatment of adverse event parameters in the model is not very clear.
One assumption that the Sponsor model made is the mutual exclusivity
of adverse events (i.e. no possibility for a patient to develop more than
one complication allowed). Upon query by the EAC, the Sponsor
confirmed that this was the case in their original model justifying on the
ground that they expected a small overlap in patients experiencing
multiple events, and sent a revised model since (not evaluated by
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EAC) in which they claimed to have accounted for any such overlap.
Based on the GOLIATH data (Bachmann et al. 2013), the EAC worked
out a simplified way in which average number of adverse events (acute
or non-acute) per patient could be entered to the model to take into
account the likelihood of multiple adverse events (see further work
done by EAC).

. Since the extent to which the data on average risk group could be

transferable to high risk group is not clear, the EAC would draw
particular attention to the usage of GOLIATH trial data in evaluating
cost-savings between XPS and HoLEP.

The GreenLight XPS 180-W procedure takes on average about 10
minutes longer than TURP procedure, a statistically significant
difference observed in GOLIATH trial (Bachmann 2013). Therefore, it is
likely that fewer cases will be treated if no additional operating theatre
list time is available. This opportunity cost has not been taken into
account by the Sponsor; rather they have assumed the operating time
was expected to be similar with TURP justifying on two grounds: (i)
GOLIATH trial might have learning curve bias; and (b) expert opinions
of consultants who involve in both types of procedures in daily basis
found no difference.

Quality of life changes were not included in the model explicitly. Whilst
differences in IPSS score and percentage of patients who were
symptom free were presented, they are not part of any direct cost
analysis/comparison.

Resource identification, measurement and valuation

Although the sponsor mentioned that targeted searches were performed to
identify most relevant NHS costs, the submission did not provide any details
as to how that search helped them identify potentially relevant resource use.
They seem to have consulted their Clinical Advisors and included economic
study (Thomas et al. 2015) to seek some guidance. As the result, the sponsor
consulted relevant national tariffs and NHS reference costs. The sponsor
identified five key categories of resource use:

Hospital resources to conduct the procedure, manage recovery, and
follow up

Consumables

Treatment of adverse events in hospital and/or primary care settings

GreenLight XPS for prostate resection in benign prostatic hyperplasia
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e Capital costs (for HOLEP only)

e Others (the cost of continuous saline bladder irrigation in half of the
TURP procedures only)

A summary of variables applied in the cost model is provided in Table 16,
p.62 in the submission. The table is copied in
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Table 12 below:
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Table 12. Summary of variables ap

lied in the cost model (copied from the Sponsor’s submission

Variable Value Range or 95% CI Source
(distribution)

Unit cost per day £1,235.20 - £1,852.80 PbR Tariff LB25F

case procedure £1,544.00 | (Varied by 20.0%)

Unit cost per £1,988.00 - £2,982.00 PbR Tariff LB25F

inpatient £2,485.00 | (Varied by 20.0%)

procedure

Unit cost per £101.00 | £80.80 - £121.20 (Varied by |NHS Reference Cost

outpatient visits 20.0%) for Outpatient

Attendances: Service
Code 101 - Urology

Unit cost per £294.00 | £235.20 - £352.80 (Varied PbR Tariff LB25F

excess bed day by 20.0%)

Total cost of £550.00 | £440.00 - £660.00 (Varied Thomas et al, Value in

consumables per by 20.0%) Health 2015

PVP surgery

Total cost of £145.16 | £116.13-£174.19 (Varied |Expert opinion

consumables per by 20.0%

TURP surgery

Total cost of I | B - s (/aried by | Boston Scientific UK

consumables per 20.0%) Internal Sales Data

HoLEP surgery

HoLEP Console |[£ | - s (/aried |Boston Scientific UK
by 20.0%) Internal Sales Data

Morcellator £30,000 ([£24,000 - £36,000 (Varied by | Expert opinion

Console 20.0%)

Patients Treated |25 20 — 30 (Varied by 20.0%) Expert opinion

per Hospital per

Year

Useful Life (years) |5 4 — 6 (Varied by 20.0%) Expert opinion

Depreciation Rate |3.5% 2.8% - 4.2% (Varied by Expert opinion
20.0%)
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HoLEP capital I s - -l (\/=ricd by | Boston Scientific UK
cost per 20.0%) Internal Sales Data
procedure
Unit cost of £147.06 | £117.65 - £176.48 (Varied NICE CG97 2010
Incontinence by 20.0%) Appendices A-H,
event - moderate costs inflated to 2015;
PSSRU 2015
Unit cost of £48.77 £39.02 - £58.52 (Varied by |NICE CG97 2010
urinary retention 20.0%) Appendices A-H,
event - Non-acute costs inflated to 2015;
PSSRU 2015;
BNF 2015A;
Expert Opinion
Unit urinary £990.91 - £1,486.36 (Varied |HRGs LB16E and
retention event - | £1,238.63 | by 20.0%) LB16F — weighted
Acute average based on
activity and unit cost
Unit cost of £47.31 £37.8 - £56.77 (Varied by PSSRU 2015;
bleeding event - 20.0%) BNF 2015A;
Non-acute Expert Opinion
Unit cost of £849.42 | £679.54 - £1,019.30 (Varied |HRG LB14Z -
bleeding event - by 20.0%) weighted average of
Acute day case and non-
elective inpatient short
stay
Unit cost of £961.24 - £1,441.86 (Varied |HRG LB29A —
stricture event - £1,201.55 | by 20.0%) weighted average of
Acute day case and non-
elective inpatient short
stay
Unit cost of UTI £47.13 £37.70 - £56.56 (Varied by | Turner et. al, 2010"
event 20.0%)
% of TURP 50% 40% - 60% (Varied by Expert opinion

patients that have

bladder irrigation

20.0%)
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Unit cost of saline | £45.34
irrigation per
surgery with
TURP

£36.27 - £54.41 (Varied by
20.0%)

NHS Price list 2015
and Expert Opinion

PVP - mean 10.36
excess bed days |days

amongst patients
who stay >5 days
where an excess

bed day charge is
applied

8.288 - 12.432 days (Varied
by 20.0%)

NHS HES data 2014-
2015

TURP - mean 10.65
excess bed days |days

amongst patients
who stay >5 days
where an excess

bed day charge is
applied

8.52 - 12.8 days (Varied by
20.0%)

NHS HES data 2014-
2015

HoLEP - mean 10.36
excess bed days |days

amongst patients
who stay >5 days
where an excess

bed day charge is
applied

8.288 - 12.432 days (Varied
by 20.0%)

NHS HES data 2014-
2015;

HES data does not
differentiate between
laser type, therefore,
value is the same as

for GreenLight

As one can see from
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Table 12, the Sponsor’s model took into account a large number of cost
parameters. Whilst the ones highlighted (in green) were the Sponsor’s own
estimates, other data were sourced from the public domain or, where no data
were available; estimates were obtained based on expert opinion.

A unit cost of £101 was applied to all patients as it was assumed that all
patients would need one consultant-led outpatient visit. The data were
sourced from the 2013/14 Reference Cost schedule (NHS 2014), consultant-
led outpatients (urology). The Reference Costs schedule was also used to
source unit costs for day case, inpatient stay and excess bed days.

A weighted average approach was used to obtain the average costs of
treating non-acute adverse events using the Healthcare Resource Group
(HRG) codes. For example, the HRG code “LB14Z Intermediate Endoscopic
Bladder Procedures” for Day Case and Non-elective Inpatients (short stay)
was used to estimate the unit cost of acute bleeding event ((£849.42) by
applying observed number of activities in the schedule as the weight.

A bottom-up approach was used to cost the consumables, acute events and
others, first identifying ingredients and valuing those to add up to the unit
costs. For example, to cost mono-polar TURP, the following ingredients would
be needed: 1 mono-polar TURP loop, 4 bags of 2L glycine used during the
procedure and 1 Ellik evacuator for chip removal. The appropriate average
costs to value those resources were taken from relevant published and/or
unpublished sources.

Capital costs were considered only for HoLEP, assuming GreenLight 180-W
lasers were to be provided to the NHS hospitals on long-term loan with a
minimum number of MoXy fibres purchased per year. The Sponsor’s main
submission (p.57) and accompanying model technical document (p. 17) have
conflicting messages whether the fibre cost (£550) would include the costs of
acquiring the equipment including maintenance. Looking further at their cost
model, the EAC assumed that it would. MoXyThe £550 MoXy fibre costs
came directly from Thomas et al. (2015), whose original source was the HTA
2008 report (Lourenco 2008) that specified single-use fibre costs in HOLEP
machines (not XPS 180-W) to be between £550 and £750 per patient.
However, fibres used in 80-W and 120-W GreenLight treatment are different
to those used in 180-W treatment so the costs will be different.

The TURP device was assumed to be already present in the NHS hospitals,
i.e. no financial costs were assumed to incur in the use of TURP. This
assumption made the opportunity costs of capital investment on any existing
TURP device to equal zero. This may be a problematic assumption,
particularly if GreenLight 180-W consumables (MoXy fibre costs) included the
opportunity costs of using the GreenLight 180-W device.
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If £550 did not include the rental/lease costs of using GreenLight 180-W,
assuming zero capital costs for both makes sense but there is uncertainty
around hospitals’ ability to purchase a minimum number of fibres per year to
hold the capital costs at zero.

The EAC therefore assumed - for this assessment purpose - that GreenLight
MoXy fibre will be available to the NHS hospitals at £550 per surgery and the
GreenLight XPS 180-W console free of charge.

The HoLEP capital equipment required to conduct a procedure consisted of a
laser and a morcellator. The Sponsor’s internal market data on the unit cost of
four HOLEP laser types was used to obtain the per-patient capital costs of
using HoLEP (£ llll}). The equipment’s amortised period was assumed to
be 5 years, with a rate of 3.5%, and the number of high risk patients expected
to be treated per hospital with HOLEP per year was assumed to be 25. The
cost (EJ Il surgery) is therefore a ‘mortgage’ payment needed to be paid
by the hospitals to be able to use the equipment for 5 years.

Technology and comparators’ costs

The Sponsor provided the list price of the GreenLight XPS 180-W console at
£ 2nd consumables (MoXy fibre) at £} However, the sponsors
state clearly that these higher prices are seldom used when selling to
hospitals. Instead, they assumed the console price to be zero and the MoXy

fibre price at £550 NG

Table 13 has the summary of technology and comparator costs:

Table 13. Technology and comparator costs

GreenLight XPS 180-W | TURP HoLEP

Capital: £0 Capital =£0 Capital =

Consumables = Consumables = S surgery

£550/surgery £190.50/surgery Consumables=
SN surgery

Sensitivity analysis

The Sponsor’s model was implemented as a simple decision tree owing to the
6 month time horizon and is a fair representation of current clinical practice.
As such, the Sponsor opted to conduct a deterministic sensitivity analysis in
which each model input was varied one at a time to recalculate the net
difference in costs per patient between the two technologies. A lower and
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higher value was chosen for each parameter (
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Table 12). The clinical inputs were varied with two values - the upper and
lower limits of a 95% distribution assuming a beta distribution. All cost inputs
were varied by an arbitrary 20% in each direction. The results were presented
on a tornado plot (see
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Figure 3) which shows the range around the values that had the greatest
impact on the results.

Because of the way the cost-savings were implemented in the model, the
results were highly sensitive to a single parameter — the proportion of cases
who would be discharged on the same day (day case) following the
GreenLight 180-W procedure. The sponsor acknowledged on p.69 of the
submission that huge uncertainty existed around this figure. Therefore, the
model was constructed to allow a scenario analysis in which users could
choose one of the following four figures for the proportion of day cases:

a. Rate of a day case from one UK hospital (80%)

b. Rate of day case taken from HES data (35.96%)

c. Rate taken from the French NHS data (57.71%)

d. Rate taken from the US Medicare patient population (71.50%)

The EAC understands that this parameter is a major source of uncertainty in
the model and therefore would plot cost-savings against the entire spectrum
(0-100%) to estimate the threshold at which GreenLight becomes cost-saving.
This will be revisited in section 4.5.

4.3 Results of de novo cost analysis

The results are presented for average risk patients and under all four
scenarios. The cost-saving is the net difference in costs between GreenLight
XPS 180-W procedure and TURP and presented as ‘per patient’.

Base-case analysis results
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Table 14 shows the Sponsor’'s model base case results.
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Table 14. Sponsor’s model base case results

Cost per average risk patient

Cost-saving per

GreenLight XPS TURP average risk
patient*
Procedure cost £ 2,284.88 £ 2,637.46 £ 352.58
Consumables £ 550.00 £145.16 -£ 404.84
Non-Acute events £15.84 £11.54 -£ 4.30
Acute events £108.11 £147.99 £ 39.88
Capital £ - £- £-
Other £ - £45.34 £45.34
Total £ 2,958.83 £ 2,987.48 £ 28.66**

US day case rate)

* A minus sign indicates GreenLight XPS is more expensive in this cost category.
** £443 (using single UK hospital day case rate); £233 (using French day case rate); £363 (using

Sensitivity analysis results

Given the day case rate of 35.96% (fixed in the analysis), the Sponsor’s

sensitivity analysis using other input parameters showed that unit costs for
inpatient procedures, the consumable cost for PVP and the unit costs for
outpatient procedures were the first three parameters having the greatest

impact on the results (see
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Figure 3). A 20% change in the unit cost of inpatient procedures in either
direction, for example, resulted in the net difference in cost between
GreenLight 180-W and TURP between -£129 (GreenLight 180-W more
expensive) and £187 (TURP more expensive). The Sponsor interpreted this
result as GreenLight XPS 180-W being expected to be cost-neutral compared

TURP.
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Unit cost per inpatient procedure

Total cost of consumables per GreenLight XPS surgery
Unit cost per day case procedure

TURP- % Urinary Retention, 30 day admission
GreenLight XPS - % Stricture, 90 day admission

TURP - % Stricture, 90 day admission

TURP - Mean excess bed days

GreenLight XPS - % Urinary Retention, 30 day admission
Total cost of consumables per TURP surgery

TURP - % Bleeding, 30 day admission

Model Inputs

TURP - % Stricture, 30 day admission

GreenLight XPs - Riskinflation in high risk patients
Greenlight XPS - % Bleeding, 90 day admission
GreenLight XPS - % Urinary Retention, 90 day admission

Greenlight XPS - mean excess bed days

When the day case rate was varied and the deterministic sensitivity analysis
was repeated using the same parameters as above, the parameter that had

Net Budget Impact Per Patient: GreenLight XPS versus TURP
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Figure 3. Tornado plot from sensitivity analysis
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the greatest impact on the results was still the unit cost per inpatient

procedure. However, the cost of consumables moved down to third place and

the unit cost of day case procedure up to the second place, when the

proportion of day cases following GreenLight 180-W was increased to reflect

other sources of data. The Sponsor concluded that GreenLight 180-W
treatment is cost-saving compared to TURP if day case rate following

GreenLight 180-W treatment is similar to the rates observed in France, the US

or the single UK hospital.

The sensitivity analyses thus confirmed that the modelled cost savings were
most sensitive to the length of stay values (day case or inpatient stays) used.

Subgroup analysis

Subgroup analysis was carried out by the Sponsor for ‘high risk’ patients,

defined as those who were suffering from LUTS due to BPO or BPH. They

were the patients in urinary retention, on anti-coagulation therapy or with a

large prostate gland >100 ml as defined in the project scope. The Sponsor’s
submission made it clear that identification of this subgroup was consistent

with European Urologic Association guidelines. TURP was considered an
inappropriate therapy for these patients and HoLEP was presented as an

alternative procedure.

The same economic model was then used to model the cost-savings from
GreenLight XPS compared to HoLEP with following key changes:
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a. On grounds of absence of comparable data, both safety and efficacy
outcomes in HoLEP were assumed to be similar to GreenLight 180-W
treatment (Woo et al. 2008, which used GreenLight 120-W treatment)

b. Capital cost was introduced in the calculation of HOLEP costs

c. All adverse events were treated as similar to average risk patients
(Bachmann 2013), except for bleeds of all types (from Woo et al.
2008).

The base case results were presented as the cost-saving per high risk patient
(see Table 15).

Table 15. Base case results from Sponsor’s model, high risk patients

GreenLight XPS | HoLEP Difference
Procedure cost £ 2,284.88 £ 2,284.88 £-
Consumables £ 550.00 £ ‘—-£-—
Non-Acute events £ 16.55 £ 16.55 £ -
Acute events £ 133.59 £133.59 £ -
Capital £ - | "l
Total £ 2,985.02 3,836.15 £ 851.13

Note that the cost saving in Table 15 is the result of difference in consumable
and capital costs only, as the Sponsor’s model assumed all other clinical
parameters to be the same in both groups. Although the sensitivity analysis in
Sponsor’s model confirmed that cost savings were likely to be between £591
and £1059 in favour of GreenLight 180-W, the input parameters that had the
greatest effect were now capital cost elements. The unit costs of inpatients
and day cases were still important drivers of uncertainty but not to the extent
of the capital cost elements.

Model validation

The sponsor verified that they designed the model to emulate clinical
pathways derived through consultation with expert clinical advisors and from
the EAU LUTS Guidelines. The modelling was operationalised in MS Excel
and all cells containing variables were named to facilitate checking.

The EAC checked codes in the modelling independently. In addition, the EAC
ran a series of simple verification checks to assess the model for errors. This
involved manipulating parameters and observing the outcomes of modelling,
to ensure the model behaved in line with expectations. The series of checks
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confirmed the computational consistency of the models and showed no major
errors. The following checks were conducted:

e All costs were set to £0 except GreenLight XPS consumables costs
and ensured additional costs were equal to cost of GreenLight XPS
consumables.

e With all other costs set to £0 the number of uses per GreenLight
increased by multiples to ensure consistency.

e Percentage treated as inpatient and day case as well as percentage
staying longer than 5 days and mean excess bed days in GreenLight
XPS was replicated in TURP, to ensure that there were no differences
in procedure cost, under these parameter inputs.

Reassured by these simple checks, the EAC then conducted a thorough
investigation of each worksheet and cells, to ensure calculations were
accurate, and found no major errors. The Sponsor was consulted to verify
some minor issues that were picked up during validation.

4.4 Interpretation of economic evidence

The Sponsor noted that their results were in line with the conclusion made by
Thomas et al. (2015), the only relevant economic study. They interpreted the
findings as costs of GreenLight XPS 180-W being comparable with current
practice and under certain assumptions, GreenLight 180-W XPS treatment
even had the potential to offer cost-saving to the NHS.

However, the cost savings resulted mostly from a couple of key assumptions:
(a) that GreenLight XPS 180-W treatment led to much higher proportion of
patients discharged on the same day compared to current practice; and (b)
GreenLight XPS 180-W consoles can be acquired by the NHS at no capital
cost as long as a minimum number of consumables (MoXy fibres) were
purchased. This will be discussed further in Section 4.5 below.

On high risk patients, since all clinical parameters in HOLEP are assumed to
be the same as that in GreenLight 180-W the Sponsor’s conclusion about
GreenLight 180-W being cost-saving stems from higher capital costs of
HoLEP compared to zero capital costs of GreenLight under the same
assumption as above.
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4.5 Additional work undertaken by the External Assessment
Centre in relation to economic evidence

The EAC reviewed studies evaluating the costs of GreenLight 80-W and 120-
W models and the results all suggested that GreenLight laser treatment at
these powers was either less costly or had the same cost with similar
effectiveness as in TURP (Whelan et al 2013; Whitty et al 2014; Benejam-
Gual et al 2014b). In the Armstrong et al (2009) study, GreenLight 80-W
treatment was unlikely to be cost-effective in their model; the GreenLight 80-
W data was based on the Lourenco et al 2008 meta-analysis.

The EAC verified the sponsor’s search strategies for economic studies by
conducting independent searches. The EAC produced its own critical
appraisal of the Thomas et al. (2015) paper on which the sponsor’s
submission is based (Table 24. Quality assessment of health economic
study).

The EAC validated the sponsor’s economic model and reconstructed decision
tree for clarity as well as validity check (Figure 2. Redrawn diagram of
Sponsor’s model — Patient pathways. This reconstruction was based on the
response by the Sponsor on EAC’s questions as well as first hand
observation (arranged kindly by the Sponsor) of the use of GreenLight 180-W
treatment in a clinical setting, and subsequent discussions with the performing
clinician by two members of the EAC.

The EAC version of the model used the mean inpatient day costs, as Figure 2
in the Thomas et al (2015) study suggested that the long tail (requiring excess
bed days) were very similar in GreenLight 180-W and TURP. In addition, cost-
savings were evaluated against the entire spectrum of day case proportion (0-
100%) to estimate the threshold at which GreenLight XPS 180-W becomes
cost-saving. To do this, the rate of day cases in the TURP group was held at
the current level.

To populate the model, it was necessary for the EAC to reanalyse some of the
data from GOLIATH trial as some of Sponsor’s assumptions around adverse
events were not apparent from GOLIATH data reported in Bachmann et al.
(2013). Sponsors were therefore requested to provide GOLIATH data for the
EAC to reanalyse it but they confirmed this was not possible. Therefore, the
EAC re-analysed adverse event data based on Bachmann et al. (2013). This
reanalysis provided the EAC the following parameters:
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Table 16. Model parameters re-estimated by EAC

Input parameters used GreenLight | TURP Source
XPS 180-
w
Proportion with post- 19/136 27/133 | Estimated by EAC based on
surgery complications Bachmann et al. (2013) Table 6
needing treatment at
hospital (Grade 3)
Number of post-surgery 32/30 21/19 | Estimated by EAC based on
complications per Bachmann et al. (2013) Table 6
patient who needed
treatment at hospital
(Grade 3)
Proportion with post- 30/136 19/133 | Estimated by EAC based on
surgery complications Bachmann et al. (2013) Table 6
needing treatment at
primary care (Grade 2)
Number of post-surgery 19/19 29/27 | Estimated by EAC based on
complications per Bachmann et al. (2013) Table 6
patient who needed
treatment at primary
care (Grade 2)
Average cost of treating £937.82 | £973.82 | Weighted average of LB16E and
adverse events in the LB16F non-elective admissions,
hospital per patient intermediate bladder procedure,
non-elective major open urethra
procedures, outpatient urethra
procedure
Average cost of treating £58.74 £47.27 | Average of primary care costs in

adverse events in
primary care per patient

the Sponsor model weighted by
proportion of such patients having
specific adverse events from
GOLIATH data (Bachmann 2013,
Table 6)

As seen in Figure 2, the EAC simplified how the Sponsor treated the adverse
events. As the primary data source (GOLIATH trial) suggested no significant
difference in the incidence of adverse events between GreenLight 180-W and
TURP for average risk patients, but that there was a small chance of multiple
adverse events per patient, the EAC modelled this using the probability of
having an adverse event that needed to be treated at primary care (Grade 2)
or at the hospital (Grade 3), and the number of such events per patient over

the 6 month period.
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The unit cost of treating the adverse events in the hospital was revisited. A
weighted average of the HRG procedures identified in the Sponsor model was
used with the respective finished consultant episodes (FCE) from the
Reference Cost schedule as the weights. This cost was then applied to the
proportion of patients developing adverse events needed to be treated in the
hospital times the number of adverse events per such patient to obtain the
total cost of adverse events in GreenLight 180-W. A similar method was used
to derive that cost in the TURP treatment group as well.

Thus, the EAC version of the economic model was produced by addressing a
few issues with Sponsor’s model raised in the previous sections. In particular,
pathways to adverse events were simplified to allow for multiple events per
patient, more appropriate average estimates of treating a typical adverse
event in different settings (hospital and primary care) were used, and a refined
version of the treatment pathway that is sensible for data availability used. In
the sensitivity analysis, the threshold (of day case to inpatient ratio) after
which GreenLight XPS becomes cost saving was estimated. The EAC
decision tree is provided in Figure 2, p. 48.

Results of the EAC version of the model

The EAC version of the model estimated the base case cost-saving to be
£60.19 per patient as opposed to the Sponsor’'s model (£28.66), assuming the
day case rate in GreenLight 180-W to be 35.96% as observed in the HES
data. The main difference in results between the EAC model and the
Sponsor’s model is the amount of adverse events related treatment costs.
The direction of cost savings (positive or negative), though, remained the
same between the two versions of the model.

Table 17: EAC average risk model results

GreenLight 180-W | TURP Difference
Day Case £ 555.28 £ 63.00 -£ 492.28
Inpatient £ 1,628.60 £2,473.46 £ 844.86
Grade 2 £13.82 £7.46 -£ 6.36
complications
Grade 3 £131.02 £ 204.49 £73.47
complications
Capital £ - £ - £ -
Outpatient follow-up £101.00 £ 101.00
Consumables £ 550.00 £ 145.16 -£ 404.84
Other £ - £ 4534 £45.34
Total £ 2,979.72 £ 3,039.91 £60.19
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Since no further data on HoLEP in the format required by the EAC model was
available, all clinical inputs between GreenLight and HOLEP were assumed to
be similar. The EAC model on HoLEP thus replicated the results from the
Sponsor’s model.

It is important to reiterate that in the high risk subgroups there was insufficient
information to know whether there is equivalent operation times, effectiveness
or similar rates of adverse events with GreenLight 180-W treatment in patients
taking anticoagulation treatment or with larger vs smaller prostates compared
to HoLEP. Therefore, cost-savings in high risk population is still subject to
considerable uncertainty which could not be evaluated in the absence of
relevant data.

The sensitivity analysis on the most influential input parameter (proportion of
patients discharged as day case) showed that in order for the GreenLight 180-
W to be cost-saving against TURP in average risk patients, this proportion
must be at least 30% (see Figure 4).

Upon request by the EAC, the Sponsor also provided day case rate observed
specifically in the UK in the GOLIATH trial in academic confidence. || i

Figure 4: Sensitivity of Day case-to-Inpatient ratio to cost-savings
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As the EAC work has provided different results, see the ‘Impact on the cost
difference between the technology and comparator of additional clinical and
economic analyses undertaken by the EAC’ section.

4.6 Conclusions on the economic evidence

The sponsor’s submission relied on data from a single RCT (GOLIATH trial)
and appropriate national sources such as the Reference Costs and Hospital
Episode Statistics. However, the main driver of the cost-saving was the
proportion of patients discharged as day cases following GreenLight 180-W
treatment. Currently, there is substantial uncertainty around this data and
therefore the conclusion that GreenLight 180-W treatment is cost-saving is
subject to this uncertainty.

Despite this, the EAC confirms that the sponsor’s conclusion that GreenLight
180-W treatment may be cost saving is unaltered - the scale of savings is
slightly higher though. However, this conclusion should be subject to: (a) at
least 30% patients discharged as the day case following GreenLight 180-W
treatment; and (b) NHS hospitals should be able to buy the minimum number
of fibres so that the GreenLight 180-W console can be obtained free of
charge.

Impact on the cost difference between the technology and comparator
of additional clinical and economic analyses undertaken by the External
Assessment Centre

The difference in the estimates of cost savings between sponsor’s submission
and the EAC version is reported in Table 18. The EAC models scale the
savings up from the Sponsor’'s model in average risk patients. This reflects
the fact that slightly more adverse events per patient occurred in TURP
compared to the GreenLight 180-W treatment in the GOLIATH trial.

However, the Sponsor’s conclusion that GreenLight 180-W treatment is cost-
saving is unchanged, provided the day case to inpatient ratio in GreenLight
180-W is at least 30:70 and that NHS hospitals are able to buy the minimum
number of fibres per year from the Sponsor.
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Table 18. Variation in Sponsor and EAC estimates in average risk patients

Cost category EAC base case estimates Sponsor’s base case estimates

GreenLight 180-W | TURP Difference GreenLight 180-W | TURP Difference
Day Case £ 555.28 £63.00 -£ 492.28
Inpatient £1,628.60 £2,473.46 £ 844.86
Procedure (Day case, inpatient, £ 2,284.88 £ 2,637.46 £ 352.58
outpatient)
Grade 2 complications £13.82 £7.46 -£ 6.36 £15.84 £11.54 -£ 4.30
Grade 3 complications £131.02 £ 204.49 £73.47 £108.11 £147.99 £ 39.88
Capital £ - £ - £ -
Outpatient follow-up £101.00 £ 101.00
Consumables £ 550.00 £ 145.16 -£ 404.84 £ 550.00 £ 145.16 -£ 404.84
Other £ - £ 4534 £45.34 £ - £45.34 £45.34
Total £ 2,979.72 £ 3,039.91 £60.19
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Finally, the implications of longer procedure time for GreenLight XPS 180-W
treatment compared to TURP of 49.6 (SD 21.8) minutes compared to 39.3
(SD 18.5) minutes for TURP patients, a statistically significant difference
(p<0.001) — must be considered. Whilst the Sponsor states clearly on p. 15
and p. 76 of their submission that due to higher day case rates under the
GreenLight XPS 180-W procedure, surgical urology inpatient beds will be
freed up for other interventions. This might be true as long as at least 30% of
average risk patients undergoing the GreenLight XPS procedure are
discharged as day cases; otherwise the technology is more expensive. In
addition, a 10 minute longer operating time for GreenLight 180-W treatment
makes it likely that fewer cases will be treated if no additional operating
theatre list time is available.

5 Conclusions

For average risk men with LUTs due to BPO, only one RCT was submitted in
evidence compared to TURP and this was only powered to be a non-inferiority
RCT. There is sufficient information to suggest that GreenLight 180-W
treatment is clinically similar in effectiveness and adverse events than TURP.
However, the operating time is longer for GreenLight 180-W treatment so it is
likely that fewer cases will be treated if no additional operating theatre list time
is available.

For high-risk men with LUTs due to BPO there were no RCTs available. The
only evidence comes from small comparative case series. For patients taking
anticoagulants no GreenLight 180-W case series were available and there
was limited information from comparative case series using GreenLight 120-
W treatment compared to HoLEP. For men with larger prostates, GreenLight
180-W limited information was available from comparative case series.
Therefore, in the high risk subgroups there is insufficient information to know
whether there is equivalent operation times, lengths of stay, effectiveness or
similar rates of adverse events with GreenLight 180-W treatment in patients
taking anticoagulation treatment or with larger vs smaller prostates compared
to HoLEP.

The economic evidence on which the sponsor’s submission is based
(Bachmann 2013 and Thomas et al. 2015) is respectively randomised design
and stochastic model and appropriate to use in such evaluations. As the main
driver of cost saving is the proportion of patients discharged as the day case
following GreenLight XPS and there exists significant uncertainty around this
parameter, the cost-effectiveness modelling is not free from such an
uncertainty. However, the EAC work suggests that GreenLight 180-W
treatment can be cost-saving if the day case to inpatient ratio is at least 30:70
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in average risk patient group and GreenLight XPS console is provided to NHS
hospitals free of charge. No conclusion on cost-saving could be derived for
high risk patient group in the absence of relevant data.

6 Implications for research

The effectiveness of GreenLight 180-W treatment is only shown in one RCT
that was only powered to show non-inferiority with TURP. There is a strong
need for a larger trial, adequately powered to demonstrated whether
GreenLight 180-W treatment is more or less effective that TURP in average
risk patients. There is no available evidence in the effectiveness of GreenLight
180-W vaporisation compared to HoLEP in high risk patients and RCTs in
these patients are required.

Our understanding of the cost-effectiveness of GreenLight XPS will be
improved by future studies that include quality of life and use more robust
data on the proportion that could be discharged as the day case following a
GreenLight XPS procedure. In addition, additional analysis from the GOLIATH
trial providing data on average lengths of stay in patients with post-surgery
complications by the type of adverse events would be helpful for the future
economic evaluations. Finally, the differences in operating time between
GreenLight XPS and TURP procedures in real-practice settings need to be
investigated further to weigh up the opportunity costs involved.
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Appendices

Appendix 1. Measurement of BPH surgery outcomes - glossary

IPSS is The International Prostate Symptom Score. It is an 8 question (7
symptom questions + 1 quality of life question) written screening tool used to
assess symptoms of BPH. The 7 symptoms questions include feeling of
incomplete bladder emptying, frequency, intermittency, urgency, weak stream,
straining and nocturia, each referring to during the last month, and each
involving assignment of a score from 1 to 5 for a total of maximum 35 points.
The 8th question of quality of life is assigned a score of 1 to 6. A total score of
0-7 is mildly symptomatic, 8-19 moderately symptomatic and 20-35 severely
symptomatic.

Qmax is the maximum flow rate of urine and is a measure of the quantity of
urine excreted in a specified period of time. Qmax is used as an indicator for
the diagnosis of enlarged prostate. A lower Qmax may indicate that the
enlarged prostate puts pressure on the urethra and a higher number indicates
better functioning.

PVR is the post-void residual, ie the amount of urine left in the bladder after
urinating. If there is an enlarged prostate which is affecting bladder function,
the PVR will be higher.

PSA is prostate-specific antigen (also known as gamma-seminoprotein or
kallikrein-3 (KLK3)), is a glycoprotein enzyme and is secreted by the epithelial
cells of the prostate gland. It is present in small quantities in the serum of men
with healthy prostates, but is often elevated in the presence of prostate cancer
or other prostate disorders, including BPH and prostatitis. Only 30 percent of
patients with high PSA have prostate cancer diagnosed after biopsy. The
normal range of PSA without cancer rises with age. In men aged 60-69 it is
0.3 -8.3 and in men aged 70 or overitis 0.4 — 17.8).

ICIQ-UI SF is a standardised self-report measure of urinary incontinence. It
has 4 questions about how often and when urine leaks, the quantity of urine
that leaks and how much it interferes with everyday life. It is scored from 0-21
with a higher number indicates more problems with incontinence.

IIEF-5 is a standardised self-report measure of erectile function. It has 5
guestions on getting and maintaining an erection and sexual intercourse. It is
scored from 5-25 where 5 is severe erectile dysfunction and 25 is no erectile
dysfunction.

Clavien-Dindo grading is a standard surgical adverse event classification
(Dindo 2004). Grade | is any deviation from the normal postoperative course
without the need for pharmacological treatment or surgical, endoscopic, and
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radiological interventions. Grade Il is requiring pharmacological treatment with
drugs other than such allowed for grade | complications. Blood transfusions
and total parenteral nutrition are also included. Grade Ill is requiring surgical,
endoscopic or radiological intervention, Grade llla is intervention not under
general anaesthesia, Grade llIb is intervention under general anaesthesia.
Grade 4 is life-threatening complication (including CNS complications)
requiring intermediate care or intensive care unit management, Grade IVa is
single organ dysfunction (including dialysis), Grade Vb is multi-organ
dysfunction. Grade 5 is death of the patient.

Below is a list of the clinically important difference magnitudes for the different
outcomes commonly used in BPH research.

Table 19. Overview of outcome measures from published or clinical expert opinion — minimally

important change (Ray et al. (2015))

Outcome

Minimally important change

IPSS
(Negative score is improvement)

Minimum = 3.0
Moderate = 5.1
Marked change = 8.8
(Barry et al. 1995)

IPSS QoL
(Negative score is improvement)

Minimum = 1-3
(Clinical expert opinion)

lIEF
(Positive score is improvement)

Minimum = 4
(Clinical expert opinion)

Qmax (ml/s)
(Positive is improvement)

Minimum = 2ml/s
(NICE CG97)

PVR (ml)
(Negative is improvement)

Minimum = 50 ml
(Clinical expert opinion)
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Appendix 2. Search strategies and PRISMA flow numbers

Searches conducted 5/6t October 2015

Medline 1946 to Present with Daily Update
. Prostatic Hyperplasia/ (18835)
benign prostatic hyperplasia.mp. (9788)
prostatic enlargement.mp. (564)
1or2or3(21022)
Laser Therapy/ (34110)
greenlight.mp. (170)
pvp.mp. (4113)
photoselective vaporisation.mp. (26)
photoselective vaporization.mp. (207)
10 180-W xps.mp. (6)
11 4 and 5 (933)
12 6or7or8or9or10 (4260)
13 4 and 12 (270)
14. 11 or 13 (988)
15 limit 14 to "therapy (maximizes sensitivity)" (560)

O©COoONOOOAPRWN -~

Embase <1974 to 2015 October 06

prostate hypertrophy/ (30276)

benign prostatic enlargement.mp. (560)
benign prostatic hyperplasia.mp. (14776)
1 0or2or3(32254)

greenlight.mp. (525)

pvp.mp. (7447)

photoselective vaporisation.mp. (97)
photoselective vaporization.mp. (497)
180-w xps.mp. (31)

10 5S5or6or7or8or9 (7790)

11 4 and 10 (593)

12 limit 11 to "therapy (maximizes sensitivity)" (273)

©CoO~NOOOP,WN

The above Medline and Embase searches were repeated on 13.11.2015 as
the EAC became aware of further relevant citations. Eleven extra citations
had been indexed in Medline and Embase since the original searches. Two
of these were included (Jovanovic 2014 and Hueber 2015). Citations
identified in the update were as follows:

e Medline 567 (original 560)
Embase 277 (original 273)
Additional citations 11
Additional papers cited 3
Total 844 (743 after removing duplicates).
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Cochrane search

1 Greenlight:ti,ab,kw (Word variations have been searched)

All results 54

Cochrane Database of Systematic Reviews : Issue 11 of 12, November 2015
0

Database of Abstracts of Reviews of Effect : Issue 2 of 4, April 2015 3
Cochrane Central Register of Controlled Trials : Issue 10 of 12, October 2015
45

Health Technology Assessment Database : Issue 4 of 4, October 2015 4
NHS Economic Evaluation Database : Issue 2 of 4, April 2015 2

PRISMA flow numbers

Number of citations found in searches by EAC team = 887
Additional citations identified in updated search (13.11.2015) = 11
Additional references = 3

Additional references included = 2 (Hueber 2015, Jovanovic 2014)
Total number of citations = 898

Number of included studies in narrative review: 15

Number of full text papers excluded: 32

Number in meta-analysis = 0

Average risk patients:
RCTs of GreenLight 180W vs TURP = 2 (GOLIATH (3 articles),
Jovanovic (1 article))
High risk patients:
Anticoagulants
180W GreenlLight - Chung 2012,
120W GreenLight - Woo 2011, Woo 2008, Cakiroglu 2013, Chen
2013a, Chen 2013b, Sohn 2011, Tam 2012, Tao 2013
Larger prostates
180W GreenLight — RCT: Elshal 2015
180W GreenlLight - Case series: Altay 2015, Hueber 2015, Nicholson
2015, West 2015
120W GreenLight RCT — Elmansy 2012
Urinary retention
Woo 2011, Woo 2008.

As some of the excluded studies were clinical studies of GreenLight, the
reasons for exclusion of the principal studies are given below.

Table 20. Table of principal excluded GreenLight clinical studies

Reference Study design and reason for
exclusion

Elshal, A.M., et al., Holmium:YAG transurethral incision Study design: RCT
versus laser photoselective vaporization for benign
prostatic hyperplasia in a small prostate. Journal of Used GreenLight 80w and does
Urology, 2014. 191(1): p. 148-54. not report a high risk group.
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Elshal, A.M., H.M. Elmansy, and M.M. Elhilali, Two laser
ablation techniques for a prostate less than 60 mL:
lessons learned 70 months after a randomized controlled
trial. Urology, 2013. 82(2): p. 416-22.

Elmansy, H.M., E. Elzayat, and M.M. Elhilali, Holmium
laser ablation versus photoselective vaporization of
prostate less than 60 cc: long-term results of a
randomized trial. Journal of Urology, 2010. 184(5): p.
2023-8.

Elmansy, H. and M. Elhilali, Holmium laser ablation
(HOLAP) versus photoselective vaporization (PVP) of
prostate < 60cc: Long term results of a randomized trial.
Journal of Urology, 2010. 1): p. e742.

Elzayat, E.A., et al., Holmium laser ablation of the
prostate versus photoselective vaporization of prostate 60
cc or less: short-term results of a prospective randomized
trial. Journal of Urology, 2009. 182(1): p. 133-8.

Other reports of this study also
excluded.

Capitan, C., et al., GreenLight HPS 120-W laser
vaporization versus transurethral resection of the prostate
for the treatment of lower urinary tract symptoms due to
benign prostatic hyperplasia: a randomized clinical trial
with 2-year follow-up. European Urology, 2011. 60(4): p.
734-9.

Study design: RCT

Uses GreenLight 120-W and is
not in a high-risk group. Although
prostate size is considered the
cut-off is >=50cm3 not >=100ml.
Previous catheterisation might
indicate retention but in both
cases numbers in subgroups are
not given. No safety information
by subgroup is provided.

Elkoushy, M.A., A.M. Elshal, and M.M. Elhilali,
Postoperative lower urinary tract storage symptoms: Does
prostate enucleation differ from prostate vaporization for
treatment of symptomatic benign prostatic hyperplasia?
Journal of Endourology, 2015. 29(10): p. 1159-1165.

GreenLight 80-w, 120-w, 180-w
results are combined in this
prospectively collected database
study and are not reported
separately.

Elshal, A.M., et al., Male sexual function outcome after
three laser prostate surgical techniques: a single center
perspective. Urology, 2012. 80(5): p. 1098-104.

Elshal, A.M., H.M. Elmansy, and M.M. Elhilali, Can we
predict the outcome of 532 nm laser photoselective
vaporization of the prostate? Time to event analysis.
Journal of Urology, 2012. 188(5): p. 1746-1753.

Elkoushy, M.A., A.M. Elshal, and M.M. Elhilali,
Postoperative lower urinary tract storage symptoms: Does
prostate enucleation differ from prostate vaporization for
treatment of symptomatic benign prostatic hyperplasia?
Journal of Endourology, 2015. 29(10): p. 1159-1165.

Elshal, A.M., H.M. Elmansy, and M.M. Elhilali,
Transurethral laser surgery for benign prostate
hyperplasia in octogenarians: safety and outcomes.
Urology, 2013. 81(3): p. 634-9.

Study design: prospective
database

The first two studies listed used
GreenLight 80-w.

In the other papers, Greenlight
80-w, 120-w, 180-w results are
combined in this prospectively
collected database study and are
not reported separately.
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Telli, O., et al., A prospective, randomized comparative Study design: RCT
study of monopolar transurethral resection of the prostate
versus photoselective vaporization of the prostate with GreenLight 120w not in a high
GreenlLight 120-W laser, in prostates less than 80 cc. risk population

Therapeutic Advances in Urology, 2015. 7(1): p. 3-8.
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Appendix 3. Comparison of 180-W vs 120-W GreenLight laser treatment for LUTS due to BPH.

GreenLight 180-W XPS has superseded GreenLight 120-W HPS, so the
question arises of whether the outcomes associated with GreenLight 180-W
XPS differ from those of GreenLight 120-W HPS. As the mechanism of action
remains the same, outcomes which might be expected to associated with
extra power, such as operating time, may be those most susceptible to
change but all outcomes are of interest.

From the GreenLight searches conducted for the project, a sift was made to
look for any studies comparing 180-W to 120-W GreenLight laser treatment
for LUTS due to BPH. This was supplemented by searching within the recent
systematic reviews of GreenLight laser treatment for relevant studies. There
were 5 studies found. The characteristics of these studies are in Table 21, the
baseline results in Table 22 and follow up results in Table 23.

Table 21. Characteristics of 180-W vs 120-W GreenLight laser treatment studies

Country, N 180-W | N 120-W | Follow up Follow up
study design outcomes
given
Ben-Zvi | Canada, 120 (64 on | 80 (38 on | Baseline, 30 | IPSS, QoL,
2013 prospective anti- anti- days, 3 QMax, PVR,
cohort coagulants) | coagulants) | month, 6 PSA,
month complications
Campbell | Australia, 50 50 Baseline, 3 IPSS, QoL,
2013 Prospective months QMax, PVR,
case series PSA, IIEF,
complications-
retention
Eken Turkey, 73 (29 on 88 (23 on Baseline, 1 IPSS, QoL,
2015 Prospective anti- anti- month, 6 QMax, PVR,
cohort coagulants) | coagulants) | months average flow,
complications
Hueber Multicentre 622 (359 1187 (658 | Baseline only | None
2013 (Canada, for for
Australia, operating | operating
USA, UK). time, less time, less
Retrospective | for other for other
case series measures) | measures)
Rieken Switzerland, | 80 80 Baseline, 3 IPSS, QoL,
2013 retrospective months QMax, PVR,
case series PSA,
complications
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Table 22. Baseline results of 180-W vs 120-W GreenLight laser treatment studies

Operating time (mins) | Capsular perforation | Mean hospital (days or hrs) Mean fibre use
Ben-Zvi 2013 120-W 79 (24-223) 1 (1.2%) 1.5 (0-5) 1.5 (1-5)
180-W 43 (15-118) 5(4.1%) 0.3 (0-2) 1.0 (1-2)
Campbell 2013 120-W 65 (49.5-92) 0 19 (16-20.5) ng
180-W 56 (46-78.5) 1 (2%) 18 (16.3-20.8) ng
Eken 2015 120-W 58.7 (28-98) ng ng ng
180-W 46.9 (25-95) ng ng ng
Hueber 2013 120-W 80.4 (SD 69.5) ng ng 2.3(SD 1.8)
180-W 53.0 (SD 30.3) ng ng 1.1 (SD 0.3)
Rieken 2013 120-W 59 (SD 36) 5 (6%) 5.9 (SD 4.0) 1.2 (SD 0.5)
180-W 60 (SD 37) 7 (9%) 4.3 (SD 0.8) 1.2 (SD 0.4)
Table 23. Follow up results of 180-W vs 120-W GreenLight laser treatment studies
30-day 30-day complications | 30-day complications | 30-day complications | Clavien Dindo grade 3
readmissions | — retention — incontinence — retreatment or above
Ben-Zvi 2013 120-W | 5 (6%) 13 (16%) 3 (3%) 1 (1%) 0
180-W | 5 (4%) 8 (6%) 2 (2%) 0 0
Campbell 2013 120-W | ng 0 ng ng 0
180-W | ng 1 (2%) ng ng 4
Eken 2015 120-W | ng 3 (3.4%) 4 (4.5%) 2 (2.3%) ng
180-W | ng 3 (4.1%) 3 (4.1%) 1 (1.4%) ng
Hueber 2013 120-W | ng ng ng ng ng
180-W | ng ng ng ng ng
Rieken 2013 120-W | ng 7 (9%) ng ng ng
180-W | ng 5 (6%) ng ng ng
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Figure 5. Forest plot of operating time for the five 120-W vs 180-W studies

120W 180W Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean 5D Total Weight IV, Random, 95% Cl IV, Random, 95% Cl
Ben Zvi 2013 79 33 a0 43 17 120 193% 36.00([28.16, 43.84] -
Campbell 2013 1] 7 a0 56 L] 50 22.0% 9.00[6.62,11.38)] L
Eken 2015 587 12 88 4649 12 73 216%  11.80[8.08 1553 "
Hueher 2013 804 B9A 658 53 303 359 203% 27.40([21.23, 33587 -
Rieken 2013 59 36 a0 60 37 80 16.8% -1.00[12.31,1031]
Total (95% CI) 956 682 100.0% 16.87 [7.61, 26.14] L ]
Heterogeneity, Tau®=100.00; Chi®= 70.78, df=4 (P = 0.00001); F= 94% 1 :DD -S:D 5 550 160
Testfor overall effect; £= 347 (P =0.0004) Favours 120W  Favours 180W
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Appendix 4. Economic study quality assessment

Table 24. Quality assessment of health economic study

Study name

Thomas et al 2015

Study design

Study question Response |Comments
(yes/no/not
clear/N/A)
1. Was the research Yes The objective of the study was included in the
question stated? abstract section: “To reassess the costs and
effects of PVP versus transurethral resection of
the prostate (TURP) on the basis of most recent
data”. p.376
2. Was the economic Yes Detailed Introduction section describing the
importance of the research importance of the economic evaluation
question stated? comparing PVP to TURP in an UK context.
p.376-7
3. Was/were the Yes Healthcare perspective. p.378
viewpoint(s) of the analysis
clearly stated and justified?
4. Was a rationale reported | Yes PVP vs TURP (current standard when medical
for the choice of the therapy fails). p.376-7
alternative programmes or
interventions compared?
5. Were the alternatives Yes Both interventions are described in the
being compared clearly Introduction section. p.376-7
described?
6. Was the form of Not clear The authors suggest in the title that a cost-
economic evaluation effectiveness analysis was done. What the
stated? authors present is a cost-utility analysis since
efficacy is assessed as QALYs.
7. Was the choice of form of | Not clear A cost-utility analysis is appropriate to address
economic evaluation the objective of the study, although the authors
justified in relation to the do not state that this was the form of economic
questions addressed? evaluation chosen.
Data collection
8. Was/were the source(s) |Yes Clearly stated in p.378 and Table 2.
of effectiveness estimates
used stated?
9. Were details of the Yes The authors use multiple comparisons, one of
design and results of the which is based on the GOLIATH trial. Design and
effectiveness study given (if effectiveness results of this trial are summarised
based on a single study)? in the Introduction section. p.377
10. Were details of the Yes Three of the comparisons were based on meta-
methods of synthesis or analyses and some of the differences and
meta-analysis of estimates rationale for using different meta-analyses is
given (if based on an provided. p.378
overview of a number of
effectiveness studies)?
11. Were the primary Yes Quality adjusted life years (QALYS)

GreenLight XPS for prostate resection in benign prostatic hyperplasia

November 2015




outcome measure(s) for the
economic evaluation clearly
stated?

12. Were the methods used | Yes QALYs were estimated by multiplying the

to value health states and duration in each health state with the

other benefits stated? corresponding utility value. p.378

13. Were the details of the | No Details could have been provided for the

subjects from whom GOLIATH trial subjects.

valuations were obtained

given?

14. Were productivity No

changes (if included)

reported separately?

15. Was the relevance of Yes Patients treated as day-case may obtain benefits

productivity changes to the in terms of time to return to work or time to return

study question discussed? to daily activities. p.385

16. Were quantities of Yes Table 2

resources reported

separately from their unit

cost?

17. Were the methods for Yes The authors referenced sources for unit costs

the estimation of quantities and quantities of resource utilisation.

and unit costs described?

18. Were currency and Yes Procedure costs were based on reference cost,

price data recorded? Personal Social Services Unit (PSSRU), and
British National Formulary (BNF) estimates (in
2013 pounds).

19. Were details of price No Price adjustments for inflation should have been

adjustments for inflation or carried out as some of the costs of complications

currency conversion given? (e.g. monthly cost of incontinence and blood
transfusion) are based on 2010 prices.

20. Were details of any Yes

model used given?

21. Was there a justification | Yes The authors chose the same model used in the

for the choice of model 2008 HTA. p.377

used and the key

parameters on which it was

based?

Analysis and

interpretation of results

22. Was the time horizon of | Yes The time horizon is lifelong. p.378

cost and benefits stated?

23. Was the discount rate Yes 3.5%. p.378

stated?

24. Was the choice of rate | No Although the choice of discount rate was not

justified? justified, 3.5% is reasonable rate to use.

25. Was an explanation N/A

given if cost or benefits
were not discounted?
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26. Were the details of Yes Random-effects analysis. p.379

statistical test(s) and

confidence intervals given

for stochastic data?

27. Was the approach to Yes Probabilistic sensitivity analysis. p.379

sensitivity analysis

described?

28. Was the choice of Not clear Distributions of costs and effects seem to have

variables for sensitivity been used for PSA, but it is unclear if the 95% CI

analysis justified? estimates for baseline risks and risk ratios were
also used in the PSA.

29. Were the ranges over Yes Table 2

which the parameters were

varied stated?

30. Were relevant Yes Table 3

alternatives

compared? (That is, were

appropriate comparisons

made when conducting the

incremental analysis?)

31. Was an incremental No The authors do not report an incremental

analysis reported? analysis, just the probabilities of acceptable cost-
effectiveness ratios in different scenarios. p.379,
381

32. Were major outcomes | No Merely presented in a disaggregated form. Table

presented in a 3

disaggregated as well as

aggregated form?

33. Was the answer to the | Yes

study question given?

34. Did conclusions follow No The conclusions are based on different aspects

from the data reported? presented within the study but does not focus on
what was the primary objective (i.e. cost-
effectiveness of PVP when compared to TURP.

35. Were conclusions No The conclusion is somewhat misleading and does

accompanied by the not take into account the uncertainty of the

appropriate caveats? results (i.e. sensitivity analysis shows differences
in probability of PVP being cost-effective when
compared to TURP).

36. Were generalisability Yes The sensitivity analysis seems to be robust and

issues addressed?

addresses generalisability of the results

Reviewer's comments

The risk ratios used in the model based in the
2008 meta-analysis and presented in Table 1 for
incontinence, blood transfusion, TUR syndrome
and UTI do not match those presented in the
HTA by Lourenco et al (2008). An error seems to
have been made when Armstrong et al (2009)
evaluated the cost-effectiveness of surgical
treatments for men with benign prostatic
enlargement and used the data from Lourenco et
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al (2008) for PVP. It seems that the authors used
the PVP data presented in Armstrong et al (2009)
for the model. The procedure cost for PVP is
unclear as this does not include the cost of the
machine (Table 2 in Thomas et al. 2015); only the
cost per fibre that would be used with PVP was
included. Previous economic evaluations of
GreenLight 120-W (Benejam-Gual et al 2014;
Whitty et al 2013) — although not included in this
review - have estimated the costs of capital
equipment and training costs for PVP but it is not
apparent if such costs were included in the
Thomas et al (2015) paper. Additionally, the
number of fibres used for PVP per patient may
vary, having been estimated at a mean (SD) of
1.38 (0.61) fibres/patient (Whitty et al 2013). The
difference in number of fibres needed per patient
does not seem to have been taken into account
in the Thomas et al (2015) model.

The probability of requiring reoperation after PVP
as compared with TURP used in the Whitty et al
(2013) model was based on a meta-analysis by
Thangasamy et al (2012) which has also been
used in the Thomas et al (2015) study. The risk
ratios (95% CI) presented in Thangasamy et al
(2012) for reoperation were 1.87 (0.65-5.39), but
are reported in Thomas et al (2015) as 1.62
(0.56-372).

The authors suggest that more than 70% of the
patients with PVP in the UK require less than 24
hours to achieve stable health and therefore
could be treated as day cases. However, the
median length of hospital stay for PVP in the
GOLIATH trial was 49.3 hours (Bachmann et al
2014) and the reasons for the UK patients
requiring less time is unclear. Judging by Figure 2
in Thomas et al (2015) there were more patients
as day case with TURP than with PVP, therefore
invalidating the author’s assumptions at least for
the overall patient population. Note, however, that
Figure 2 is based on the data from all 9 countries
where practice variation may be substantial.

Adapted from Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers
of economic submissions to the BMJ. The BMJ Economic Evaluation Working Party. British
Medical Journal 313 (7052): 275-83. Cited in Centre for Reviews and Dissemination (2008)
Systematic reviews. CRD’s guidance for undertaking reviews in health care. York: Centre for
Reviews and Dissemination
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Table 25: Quality assessment of health economic study

Study name Benejam-Gual et al 2014

Study design

Study question Response Comments

(yes/no/not
clear/N/A)

1. Was the research question Yes The objective of the study was included

stated? in the abstract section and introduction:
“To analyse the costs associated with
two surgical procedures for lower
urinary tract symptoms secondary to
benign prostatic hyperplasia:
GreenLight XPS 180-W versus the gold
standard transurethral resection of the
prostate”. p.373

2. Was the economic importance of | Yes Authors state that “new technologies

the research question stated? should be accompanied by the
corresponding economic assessment
demonstrating its efficiency”. p.374

3. Was/were the viewpoint(s) of the |Yes Spanish National Health System

analysis clearly stated and justified? perspective. p.374

4. Was a rationale reported for the | Yes GL XPS 180-W vs TURP (endoscopic

choice of the alternative surgical technique of reference in the

programmes or interventions treatment of lower urinary tract

compared? symptomatology secondary to benign
prostatic hyperplasia). p.374

5. Were the alternatives being Yes Both interventions briefly described in

compared clearly described? the Introduction section. p.374

6. Was the form of economic Not clear The authors describe the study as a

evaluation stated? retrospective study of costs. Although
effectiveness data was collected
(healing at 3 months) the authors did
not produce a measure of cost-
effectiveness. Therefore, this evaluation
can be considered as a cost analysis.
Cost data was collected retrospectively
in a multicentre setting. P.374-5

7. Was the choice of form of Yes The form of economic evaluation is

economic evaluation justified in justified because the authors only

relation to the questions intended to analyse the costs

addressed? associated with the interventions being
evaluated.

Data collection

8. Was/were the source(s) of Yes Effectiveness was assessed from the

effectiveness estimates used
stated?

clinical histories of sequential patients
operated between July 2012 and
October 2012. Effectiveness was
considered as healing at 3 months.
p.374-5.
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9. Were details of the design and Yes p.374-5. The exclusion criteria however

results of the effectiveness study had potential to obtain biased results,
given (if based on a single study)? which was not discussed at all in the
article.

10. Were details of the methods of | N/A
synthesis or meta-analysis of
estimates given (if based on an
overview of a number of
effectiveness studies)?

11. Were the primary outcome N/A This can be considered as N/A as the

measure(s) for the economic authors present a partial economic

evaluation clearly stated? evaluation in the form of cost analysis.

12. Were the methods used to value | N/A As above.

health states and other benefits

stated?

13. Were the details of the subjects | Yes Table 1, p.375. Patients’ age, prostatic

from whom valuations were volume, PSA, IPSS and Qmax were

obtained given? compared between GreenLight and
TURP.

14. Were productivity changes (if No Indirect costs, including productivity

included) reported separately? were not assessed.

15. Was the relevance of No Although productivity was not assessed,

productivity changes to the study it could have been discussed since if

question discussed? the hospital stay is shown to be

reduced, it can lead to a reduction in
days of work absence when compared

to TURP.
16. Were quantities of resources No Quantities of resources and unit costs
reported separately from their unit were not reported, only average costs
cost? per patient reported. This compromises

on the transparency of the study results.
17. Were the methods for the Yes The authors state that resource use
estimation of quantities and unit was obtained from the clinical notes and
costs described? unit costs were obtained from

specialised literature, public and
professional agencies. p.375. No details
as to what exactly was involved (e.g.
what quantity multiplied by what unit
cost) and whether any assumptions
were needed to be made to arrive at the
final costs were not reported.

18. Were currency and price data Yes 2013 euros. p.375

recorded?

19. Were details of price Yes Costs were adjusted according to the
adjustments for inflation or currency General Index of Consumer Prices.
conversion given? Currency conversion does not seem to

have been necessary as the unit costs
were obtained from Spanish sources.
p.375

20. Were details of any model used | No No model was used in this study. The
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given?

reported ‘mathematical model’ is
actually a simple arithmetic formula
showing the sum of quantities of
resource use times respective prices.

21. Was there a justification for the | N/A

choice of model used and the key

parameters on which it was based?

Analysis and interpretation of

results

22. Was the time horizon of cost Yes 3 months. p.374

and benefits stated?

23. Was the discount rate stated? N/A

24. Was the choice of rate justified? | N/A

25. Was an explanation given if cost | N/A

or benefits were not discounted?

26. Were the details of statistical Yes Average costs per patient and 95%

test(s) and confidence intervals confidence intervals were provided for

given for stochastic data? surgical and post-surgical phases but
not for total costs. Tables 2-4

27. Was the approach to sensitivity | Yes Univariate sensitivity analysis of

analysis described? hospital stay and prostate size.

28. Was the choice of variables for | Yes Hospital stay and prostate size were

sensitivity analysis justified? considered by the authors as the most
relevant variables. p.375

29. Were the ranges over which the | Yes Provided for length of hospital stay.

parameters were varied stated? p.376

30. Were relevant alternatives N/A Partial economic evaluation in the form

compared? (That is, were of cost analysis.

appropriate comparisons made

when conducting the incremental

analysis?)

31. Was an incremental analysis N/A Partial economic evaluation in the form

reported? of cost analysis.

32. Were major outcomes N/A Partial economic evaluation in the form

presented in a disaggregated as of cost analysis.

well as aggregated form?

33. Was the answer to the study Yes GL XPS 180-W is associated with a

question given? reduction in costs due to a shorter
duration of hospital stay. p.376

34. Did conclusions follow from the | Yes

data reported?

35. Were conclusions accompanied | Yes The authors acknowledge some

by the appropriate caveats? limitations such as the small sample
size and variability in medical practice
across hospitals. p.376

36. Were generalisability issues Yes This was attempted by the authors by

addressed?

retrieving data from four different
hospitals. p.376

Reviewer's comments

The authors concluded that the reduction in costs by

GreenLight XPS for prostate resection in benign prostatic hyperplasia

November 2015

96 of 97



using GL XPS 180-W is due to a shorter duration of
hospital stay. The results obtained seem to have been
influenced by two of the four hospitals in which the
length of hospital stay was one day or less for all
patients treated with GL XPS 180-W. The results
reported for the sensitivity analysis are not clear. The
authors report that “the cost reduction can reach up to
698€ per patient in the first 3 months” but then state
that “final outcomes are strongly influenced by
variations in clinical practice”. The average length of
stay of 1.31 days is substantially shorter than that
observed in the GOLIATH trial (Bachmann et al 2014).
The authors report a mean of 1.03 fibres used per
patient which is lower than the 1.38 fibres/patient
observed by Whitty et al (2013). The confidence interval
at 95% for the costs of fibres is not provided and it is
not clear if there was variation in number of fibres used
in the four different hospitals.

It is not clear how the authors estimated the costs of
capital equipment for GL XPS 180-W, reported as
225€.

There is no indication of which complications were
associated with each intervention and the number of
complications. Contrarily to what seems to have been
observed in this study, the rates of adverse events
observed in the GOLIATH trial were similar.

As the details of the main assumptions including
parameter values used in estimates are not described
clearly in the paper, it is difficult to assess the validity of
the results. In addition, the exclusion criteria coupled
with forced statistical methods (trimmed averages)
yielded very small standard errors around the costs.
This appears to be far from real practice where one
would expect some patients to have longer lengths of
stays (they are not “extreme values” that could just be
‘removed”, p. 375).

Adapted from Drummond MF, Jefferson TO (1996) Guidelines for authors and peer reviewers
of economic submissions to the BMJ. The BMJ Economic Evaluation Working Party. British
Medical Journal 313 (7052): 275-83. Cited in Centre for Reviews and Dissemination (2008)
Systematic reviews. CRD’s guidance for undertaking reviews in health care. York: Centre for
Reviews and Dissemination
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Executive summary

In this Assessment Report Update (ARU), “Company” refers to Boston
Scientific. “EAC” refers to the Newcastle External Assessment Centre, the
authors of this ARU. “Clinical experts” refers to individuals, approved by NICE,
who advised the EAC in the preparation of this report.

New clinical evidence (total of 65 studies) was submitted by the Company for
the purpose of this ARU. Following an updated search by the EAC, a total of
58 new studies (including 25 identified by the Company) were considered
relevant to the decision problem. The majority (50 of 58) included high-risk
patients, however only 8 reported outcomes exclusively in high-risk patients
(only 2 were comparative). A total of the 37 studies most relevant studies
were appraised in this report comprising 1 RCT, 3 propensity matched
cohorts, 7 non-randomised, non-propensity-matched comparative studies,
and 26 cohort studies stratifying patients by risk groups (N=8), procedure
setting (N=1) or those which reported on rare adverse events (N=17). The
quality of the included studies was low to good with only one study conducted
in the UK. The remaining 21 single-arm studies, considered in scope, were
not summarised or critically appraised by the EAC due to the volume of
evidence, and because these studies did not report on rare adverse events or

day-case procedures.

GreenLight is associated with shorter duration of catheterisation and duration
of hospital stay when compared with TURP. Quality of life measures were
generally poorly reported; one propensity matched cohort study reported
significantly higher ejaculatory function at 12 months with GreenLight than
TURP. The GOLIATH trial, which was considered within the original
Assessment Report, remains the only randomised evidence comparing
GreenLight against TURP (mono- and bi-polar combined). No randomised
evidence comparing GreenLight 180 W PVP to HoLEP has been identified.
The identified RCT compared surgical techniques (ejaculatory hood sparing
PVP versus standard PVP) and was set in Egypt. Results from the clinical
evidence suggest that GreenLight 180 W XPS PVP can provide symptomatic
relief of LUTS in patients with BPH including in patients considered of high-
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risk (prostate volume greater than 100 ml, patients with preoperative urine
retention, patients at risk of bleeding), with low occurrence of device-related
adverse events. Twelve studies reported on the proportion of patients
requiring blood transfusion; between 0% and 2.2% intraoperatively, and
between 0.6% and 0.8% within 30 days. Seventeen studies recorded the
proportion of patients experiencing capsular perforation; no events occurred in
six studies, and range between 0.1 and 5.6% in the remaining studies.
Transurethral resection syndrome was only identified in one patient across all

included studies.

Six published economic studies were identified, two of which demonstrated
GreenLight to be cost-saving when compared with TURP, one showed
GreenLight to be more costly but more cost-effective than TURP, and one
cost-saving when compared with HOLEP or ThuLEP (interventions were not
reported exclusively). There is not enough robust new evidence to model
high-risk groups separately as different scenarios. A decision tree model
including a general population with six month time horizon showed GreenLight
to be cost-saving when compared with TURP (£69 per patient), and cost-
incurring when compared with HOLEP (£114 per patient) when accounting for
increased use of HOLEP per year. Cost savings with GreenLight (compared
with both TURP and HoLEP) were achieved if the proportion of patients
receiving GreenLight as a day-case procedure increased from 36% (in the
original Assessment Report) to 68% (in this Assessment Report update) in
line with a single UK published study. Univariate threshold analysis indicated
that day-case procedures would have to be conducted in 43.6% of TURP, and
56% of HoLEP for GreenLight to be considered cost-incurring. A Markov
model approach that modelled longer-term consequences over a 5 year time
horizon showed GreenLight to be cost-saving by £305 and £270 when
compared with TURP and HoLEP respectively. Probabilistic sensitivity
analysis was limited due to lack of data, but found GreenLight to be cost-
saving in 83% and 75% of simulations when compared to TURP and HoLEP
respectively, when using the Company’s estimates of uncertainty. However,
with lack of robust comparative data on key parameters (such as length of

stay and procedural duration) and variation in both clinical practice and
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variation in patient risk profile, there remains some uncertainty regarding the

magnitude of cost-savings.
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1 Decision problem

The Company has not proposed any variation to the decision problem
specified in the final scope (NICE MT564 Final Scope, 2021), Table 1.

Table 1: Scope of the decision problem

Decision
problem

Scope

Proposed
variation in
Company
submission

Population

People with urinary outflow obstruction secondary
to benign prostatic hyperplasia in whom surgical
intervention is indicated,

especially those with prostates that are larger
than 230ml.

No variation

Intervention

Greenlight XPS Photoselective Vaporisation of
the Prostate (PVP).

No variation

Comparator(s)

¢ Monopolar and bipolar transurethral resection
of the prostate (TURP)

e Holmium laser enucleation of the prostate
(HoLEP)

No variation

Outcomes

The outcome measures to consider to be

included:

Patient outcomes

» symptoms of BPH (International Prostate
Symptom Score [IPSS]

* change in prostate volume

» maximum flow rate (Qmax)

* post void residual volume (PVR)

« duration of catheterisation

« rate of dysuria (pain)

« quality of life measures, e.g., International
Prostate Symptom Score Quality of Life (IPSS-
QOL)

* preservation of sexual function

System outcomes

* length of hospital stay

« frequency of completion as a day-case

* rate of re-admission

« procedural blood loss and blood transfusion
requirement

Adverse effects

« rate of transurethral resection syndrome (TUR)
* rate of capsular perforation

* device related adverse events

No variation

Cost analysis

Costs will be considered from an NHS and
personal social services perspective.

The time horizon for the cost analysis will be long
enough to reflect differences in costs and
consequences between the technologies being
compared.

No variation
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Comparators: monopolar TURP, bipolar TURP
and holmium laser enucleation of the prostate
(HoLEP). Monopolar, and bipolar TURP

should be included as in-patient procedures in the
cost model to reflect the setting they are routinely
used in the NHS.

Sensitivity analysis will be undertaken to address
uncertainties in the model parameters, which will
include scenarios in which different numbers and
combinations of devices are needed.

Subgroups to
be considered

* High risk patients should be considered as a
subgroup due to the different resource
consequences for this population.

This group may include:

* people with pacemakers or defibrillators
and those at risk of bleeding sequelae
(including people on anticoagulation
therapy, with a history of bleeding
disorders, an implanted prosthetic heart
valve, implanted coronary stents, patients
on aspirin therapy for prior coronary
events, patients with prior deep vein
thrombosis [DVT] or a high risk of DVT,
stroke survivors, haemophiliacs, and
patients who do not wish to have blood
transfusions).

* people with a prostate size greater than
100ml

* people with urinary retention

» Settings of the procedure should be considered
as separate groups given the cost implications
from this. The procedure is expected to be carried
out as a day-case, but a small proportion of
individuals may be admitted as inpatients.

No variation

Special
considerations,
including those
related to
equality

The condition of BPH is most common in men
over the age of 50, so the GreenLight XPS laser
system is primarily for use in this population. This
is a function of the clinical condition for which the
technology is indicated and is not likely to be
considered an equalities issue. LUTS secondary
to BPH are more prevalent in black men than men
of white or Asian origin. This is also a function of
the clinical condition, not of the technology itself.
Laser vaporisation technology such as GreenLight
has the potential to reduce the risk of bleeding
compared with other surgical options and so may
improve access to medical treatment for BPH in
these previously excluded groups. These may
include people on anticoagulant therapies, those
with bleeding disorders and those whose beliefs
prevent them from receiving blood transfusions,
many of whom may be covered under the 2010
Equality Act.

This technology may be appropriate for
individuals who do not identify as male but have a
prostate and may have BPH that requires
treatment. Gender is a protected characteristic
under the 2010 Equality Act.

Company
quantified
higher BMI as
40 or higher. No
variation.
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Greenlight is contraindicated for people with
prostate cancer.

Cancer is recognised as a disability. Disability is a
protected characteristic under the 2010 Equality
Act.

Abbreviations: BMI, body mass index; BPH, benign prostate hyperplasia; DVT, deep
vein thrombosis; HoLEP, Holmium laser enucleation of the prostate; IPSS-QoL,
International Prostate Symptom Score Quality of Life; LUTS, lower urinary tract
symptoms; PVP, photoselective vaporisation of the prostate; PVR, post void residual
volume; TUR, transurethral resection syndrome; TURP, transurethral resection of the
prostate

The EAC has made the following clarifications on other aspects of the scope.

- Population: all patients for which GreenLight XPS 180 W PVP is

indicated for relief of symptoms relating to BPH.

- Intervention: The Company introduced the GreenLight 80 W system in
2005. This was followed by the 120 W HPS model and, most recently
the 180 W XPS model that was the subject of the MTG29 GreenLight
XPS Guidance. Only the use of GreenLight XPS 180 W device is

considered in scope for this Guidance Update. Standard PVP,

anatomical PVP and vaporesection or vapoincision are procedures
available using GreenLight XPS and considered within scope in this
Assessment Report Update (ARU), including ejaculation sparing

surgical techniques.
o Standard photoselective vaporisation (PVP) technique

During standard PVP the GreenLight MoXy Laser Fiber is
passed through a cystoscope (a tube with an imaging system),
which is inserted into the urethra. A cavity is created where the
prostate gland can be vaporised centrifugally from the prostatic
urethra towards the prostatic capsule (Ghahhari et al. 2021;
Campobasso et al. 2020; EAC Correspondence Log, 2022).

o Anatomical vaporisation technique
During anatomical PVP once the capsule at the apex of the
prostate is identified, a bilateral incision is created lateral to the

verumontanum and the tip of the resectoscope is used to find
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the anatomical plane between the prostatic capsule and the
adenoma. Vaporisation of the tissue follows the plane toward
the bladder neck (Ghahhari et al. 2021; Campobasso et al.
2020).

o Vaporincision or vaporesection
Vapor-incision technique, also referred to as vaporesection,
uses side-fire vaporisation along the capsule following ademona
incisions with liberated tissue fragments retrieved from the
bladder with grasping forceps or transurethral loops (Azizi et al.
2017; EAC Correspondence Log, 2022). There was variation
amongst clinical experts; some described this technique as
similar to PVP, whilst others described as similar to HoOLEP or
TURP. Whilst included in this assessment report update as a
comparator for completeness, four of the clinical experts advised
that technique is not commonly used in the UK (EAC

Correspondence Log, 2022).

o Ejaculation sparing technique
Ejaculation sparing, also referred to as antegrade ejaculation
preservation, uses the anatomic PVP technique with the
maintenance of a thin line of tissue around the verumontanum
that prevents retropulsion of the dissected side lobe into the
bladder and to direct ejaculate in the correct direction (Contreras
et al. 2021; EAC Correspondence Log, 2022).

- Some hybrid procedures have been reported within the literature
including GreenLEP, enucleation and photosensitive en-bloc
enucleation and these have not been considered within this update in
line with the Company Submission and advice from Clinical experts
(EAC Correspondence Log, 2022).

- Subgroups: one Clinical expert stated that patients with urine retention
would not be clinically considered as having higher risk of

complications (EAC Correspondence Log, 2022). Another Clinical

External Assessment Centre report update: GID-MT564 GreenLight XPS
Date: May 2022 17 of 378



expert suggested that nearly 50% of patients having surgery for BPH

have urinary retention, and according to the BAUS Bladder Outflow

Obstruction audit, 2019 43% of surgery for BOO was completed for

patients with urinary retention (EAC Correspondence Log, 2022).

2 Overview of the technology

The GreenLight XPS system (Boston Scientific) is intended for laser
vaporisation of the prostate as a surgical intervention in the treatment of
benign prostatic hyperplasia (BPH) and associated symptoms. The
GreenLight XPS system comprises of an electronic console with screen, laser
and a liquid cooled laser fibre system. The GreenLight XPS procedure
reduces and removes enlarged prostatic tissue using photoselective
vaporisation of prostatic tissue (PVP). The laser operates in the green range
of the visible spectrum (532 nm) and is absorbed by oxyhaemoglobin (in
blood and tissue) resulting in the vaporisation of the tissue, leaving no
remaining fragments. PVP is delivered via a laser fibre that is passed through
a cystoscope with a trans-urethral camera system. GreenLight XPS uses a
proprietary laser delivery system which is an optical fibre, actively cooled
using a flow of saline to minimise degradation and improve its durability
intended for use with 22-26 Fr endoscopes or cystoscopes (the “MoXy”
accessory). GreenLight XPS has a ‘coagulation’ mode, which uses a pulsating
laser light to seal (cauterise) any bleeding resulting from PVP. The GreenLight
XPS uses a laser that can be adjusted to a maximum power of 180 W in 5 W
increments. Greenlight XPS PVP is generally performed under a general
anaesthetic, can also be performed under spinal anaesthetic, and may be

done as either a day-case or an inpatient procedure.

The GreenLight XPS console is a class lIb device and the MoXy disposable
laser fibre accessory is a class lla device, with valid certification provided by a
Notified Body until 2024. The first CE marked version of GreenLight was
available in 2005 with earlier versions of the technology (80 W, followed by
120 W HPS in 2007). The Company has confirmed that there have been no
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changes to the technology since MTG29. No new indications or applications
not covered by the original guidance have been declared by the Company or
identified by the EAC in view of this ARU.

3 Clinical context

GreenLight XPS is intended for use for the treatment of BPH, or enlarged
prostate, and its associated symptoms, including lower urinary tract symptoms
(LUTS) and bladder outflow obstruction (BOO), through the reduction and
removal of excess prostate tissue. Current surgical treatment options for BPH
when conservative management options have been unsuccessful or are not
appropriate are found within the NICE Guideline on LUTS (CG97, 2015) and

include:

Monopolar or bipolar transurethral resection of the prostate (TURP),
e Transurethral vaporisation of the prostate (TUVP),
e Holmium laser enucleation of the prostate (HoLEP),

e Transurethral incision of the prostate (TUIP) (for prostates estimated as

smaller than 30 ml),

e Open prostatectomy (OP) (for prostates estimated as larger than 80

ml).

The initial MTG29 GreenLight XPS Guidance supported the use of GreenLight
XPS for treating BPH in patients not considered of high-risk. The Company

have submitted new evidence to support the routine adoption of GreenLight

XPS in high-risk patients, which is those who:
e have increased risk of bleeding, or
e have prostates larger than 100 ml, or

e have urinary retention.
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The European Association of Urology (EAU) Guideline for the Management of
Non-neurogenic Male LUTS 2022 reports that GreenLight 180 W PVP “seems

to be safe for the treatment of patients receiving antiplatelet or anticoagulant

therapy”; however, the level of available evidence was reported as “low”.

The Canadian Urological Association (CUA) Guideline on Male Lower Urinary
Tract Symptoms/Benign Prostatic Hyperplasia (MLUTS/BPH) 2018

conditionally recommends GreenLight PVP as an alternative surgical

approach in men on anticoagulation or with a high cardiovascular risk based

on moderate quality evidence.

The American Urological Association (AUA) Guideline for the Management of

Benign Prostatic Hyperplasia/Lower Urinary Tract Symptoms 2021

recommends, based on expert opinion, that PVP is considered as a treatment
option in patients who are at higher risk of bleeding. The AUA guideline
discussion notes that surgeons should be aware that longer catheterisation
and irrigation are associated with an increased rate of complications and

longer hospitalisation.

Special considerations, including issues related to equality

From the Instructions for Use (IFU), GreenLight XPS is contraindicated in
patients: whose general medical condition contraindicates surgical
intervention, when appropriate anaesthesia is contraindicated by patient
history, where tissue (especially tumours) is calcified, for haemostasis of
vessels over approximately two millimeters in diameter, where laser therapy is
not considered the treatment of choice, uncontrolled bleeding disorders and
coagulopathy, prostate cancer, acute urinary tract infection, or severe urethral

stricture.

BPH is common in men over 50 years and its incidence increases with age;
BPH incidence estimated to increase from 50% in men between the ages of

50 to 60 years to 90% for men over the age of 80 years (Urology Foundation).

This is a function of the clinical condition for which the technology is indicated

and is not likely to be considered an equalities issue.
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GreenLight XPS may be appropriate for individuals who do not identify as
male but have a prostate and may have BPH that requires treatment. Gender

is a protected characteristic under the 2010 Equality Act. The technology is

not contraindicated in these patients; alterations to surgical technique to
access the prostate tissue may need to be considered in line with any
alternative surgical intervention in such cases. One Clinical expert has
experience treating two transgender patients with GreenLight XPS with no
differences in procedure outcomes reported. Another Clinical expert identified
that transgender patients may have a shorter urethra and so power settings

may need to be carefully considered (EAC Correspondence Log, 2022).

GreenLight XPS Laser System IFU state it is contraindicated for some people
including those with prostate cancer and uncontrolled bleeding disorders.
Cancer is recognised as a disability and disability is a protected characteristic
under the 2010 Equality Act.

LUTS secondary to BPH are more prevalent in black men than men of white
or Asian origin, and is also considered a function of the clinical condition

rather than the technology.

Laser vaporisation technology, such as GreenLight XPS, has the potential to
reduce the risk of bleeding compared with other surgical options. This may
improve access to medical treatment or surgical intervention for BPH in these
previously excluded groups including those on anticoagulant therapies or
those whose beliefs prevent them from receiving blood transfusions, many of

whom may be covered under the 2010 Equality Act.

There is a well-established link between sexual dysfunction and LUTS
secondary to BPH in addition to the potentially negative impact from surgical
or medical intervention on sexual function (Abolazm et al. 2020; Destefanis et
al. 2021; DeLay et al. 2016). This is considered a function of both the clinical
condition as well as the intervention and so sexual outcomes should be

considered within the guidance.
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4 Clinical evidence selection

4.1 Evidence search strategy and study selection

As requested by NICE, this search was designed to identify any new
potentially relevant evidence for this guideline update (GID-MT564) that had
been published since the search conducted in 2015 for the original version of
the guideline (MTG29).

A literature search was developed by the EAC, using the following concepts:
benign prostatic hyperplasia (BPH) AND (GreenLight XPS laser
photovaporisation OR Boston Scientific). The searches were based on
information from a number of sources including the NICE final scope (NICE
MT564 Final Scope, 2021) and additional information shared by NICE at the

project initiation meeting. At the start of this project only the original 2015

searches, undertaken by the Birmingham and Brunel NICE EAC for the
original 2016 guideline, were available. These searches were critiqued using
the Peer Review of Electronic Search Strategies (PRESS) tool (McGowan et
al. 2016), Appendix A1. Based on the findings of this critique and information
gained at the NICE project initiation meeting, the original 2015 search was
adapted to cover alternative spellings, synonyms and to increase precision by
use of proximity searching and removal of a very broad vocabulary term. The
set of BPH terms developed was compared with those used in a number of
previous NICE BPH-related guidelines MTG53 PLASMA (NICE, 2021) and
MTG58 UroLift (NICE, 2021) as well as a recent Cochrane Urology BPH-

related review (Franco et al. 2021). Any potentially relevant terms were tested

to see if they added any additional relevant records to the search and were

added if found useful.

Newcastle EAC received the Company search strategy (2021) after the initial
search was developed. This tool was critiqued using the Peer Review of
Electronic Search Strategies (PRESS) tool (McGowan et al. 2016), Appendix
A1. The Company search strategy used redundant search concepts, did not
translate the searches robustly into other databases and made inaccurate use

of some controlled vocabulary terms. Further, the use of time limits (2020 to
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2021) was not justified. Any potentially relevant terms were tested to see if
they added any additional relevant records to the search and would have
been added if found useful. At this stage, there were no additional useful

terms to add.

The final search strategy was developed in Ovid MEDLINE and recall was
tested using several preliminarily identified relevant papers. The use of some
in-scope controlled vocabulary terms was tested for MEDLINE on MeSH and
Embase on Emtree, however to keep to precision, those terms that did not
add value to the search by identifying additional studies, were not used. This
search strategy was checked by a second information specialist. The strategy
was then translated into other relevant databases (Appendix A2). The
searches were run on: MEDLINE, MEDLINE In-Process & In-Data-Review,
Epub Ahead of Print and Daily and Embase (all via Ovid and all searched on
25 November 2021) the MEDLINE search was re-run on 15 December 2021
as a typographical error on the search had been identified; Cochrane
Database of Systematic Reviews (CDSR) and CENTRAL (both on the
Cochrane Library, via Wiley, and both searched on 29 November 2021); The

International Network of Agencies for Health Technology Assessment

database; ClinicalTrials.gov; World Health Organisation International Clinical
Trials Registry Platform and IDEAS/RePEC database (all searched on 30

November 2021). The original Birmingham and Brunel NICE EAC search had
included the DARE and NHS EED databases (on the Centre for Reviews and

Dissemination (CRD) website, University of York, UK) these were not

searched as part of this update since no further records have been added to
these databases since they were last searched in 2015. The HTA database
had also originally been searched on the CRD website in 2015 (it is still
available via CRD although records have not been added since 2018),
however its content has been transferred to the INAHTA database and is now
regularly updated and so only the INAHTA database has been searched for

this guideline update.
Searches were limited to English language articles using the limits available

within Ovid. This means that there could be relevant non-English articles that
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have been missed, including those not yet indexed as English language
articles in the databases. A search filter was used in MEDLINE and Embase
to remove animal only studies from the search results, this is because only
human or human and animal studies are relevant. In Embase the conference
abstract related ‘publication type’ (.pt.) was removed from results as for this
guidance NICE did not require conference abstracts. As this is a search
update, a number of date-related fields were searched to try to identify only
records added to databases since the last search was run. The date-related
set of terms were applied in the fully indexed MEDLINE database (and not in
the other MEDLINE databases), and Embase. Year of publication limits were
applied in CENTRAL, CDSR, and INAHTA. Date or year of publication limits
were imposed to cut down on the sifting burden and to avoid duplication of

effort with what had been screened for the earlier version of this guideline.

The records from each database searched were imported into one EndNote
library (EndNote X.9) and de-duplicated firstly by using the functionality
available within EndNote and secondly by manual checking. A total of 934

results were initially retrieved, of which 554 remained after deduplication.

The title and abstract of each were sifted according to the final scope (NICE

GID-MT564 Final Scope, 2021) by a single reviewer. Full papers were

retrieved and reviewed by a single reviewer. Included papers were reviewed
by a second reviewer. The terminology relating to the intervention was found
to be variable across the published literature. Studies describing PVP using
180 W laser were included, however studies describing different power
setting, no power setting or no mention of GreenLight or Boston Scientific
(manufacturer) were excluded. The EAC relaxed the comparator inclusion
criteria (such as single-arm studies) due to those studies being relevant to
some outcomes and having the potential to detect adverse events. The

selection process is illustrated as a PRISMA diagram in Appendix A3.

4.2 Included and excluded studies

The Company identified a total of 65 studies they considered were relevant
and within the scope of the decision problem. The EAC excluded 40 of these,
Appendix A4.
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A total of ten systematic reviews were also identified by the EAC; the primary
evidence of each was reviewed, Appendix AS. Three additional systematic
reviews were excluded as the primary evidence was published prior to the
original Guidance Report (Albisinni et al. 2017; Li et al. 2016; Marra et al.
2016) and one further systematic review was excluded as GreenLight PVP
procedure and 180 W power was not reported exclusively (Taratkin et al.
2021).

The EAC identified a total of 58 publications (including 25 identified by the
Company), relevant to the decision problem reporting on outcomes defined in
the final scope (NICE MT564 Final Scope, 2021), Table 2. The majority of
studies (50 of 58, 86%) included high-risk patients, but only 8 studies reported

outcomes exclusively. Note that, due to the large volume of evidence, the

EAC focused on a total of 37 studies which included:

11 comparative studies, Table 3a,

e 8 cohort studies reporting exclusively in high-1risk group population or
as a subgroup (using the definition of high-risk as outlined in the
decision problem, NICE MT564 Final Scope, 2021), Table 3b,

e 1 cohort study which reported on day-case procedures, Table 3b.

e 17 single-arm studies reporting on rare adverse events outcomes only,
Table 3c.

The EAC considered the remaining 21 single-arm studies in scope, however
given the volume of identified evidence, and because these additional single-
arm studies did not report on rare adverse outcomes or day-case procedures,

they were therefore not summarised or critically appraised in the ARU.
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Table 2: Identified studies and reported outcomes (N=58)

Population: high-
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Comparative studies (N=11) | Abolazm et al. (2020) RCT (n=49t) 4 v v v v v v v v
Azizi et al. (2017) Propensity matched cohort (n=444) e v v v v v v v v v
Cimino et al. (2017) Propensity matched cohort (n=110) 4 4 v v v
Castellani et al. (2018) Propensity matched cohort (n=90) v v 4 v v v v v v
Hibon et al. (2017) Prospective non-randomised (n=106) v v v 1 1 1 | v 1 v v v
Mattevi et al. (2020) Prospective non-randomised (n=100) v 4 4 v v v v v v
Cindolo et al. (2017) Retrospective non-randomised (n=813) v*  v* v v v v v v v v v v
Reimann et al. (2019) Retrospective non-randomised (n=254) v v v | v v v v
Mathieu et al. (2017) Retrospective non-randomised (n=237) v* v v v v v
Gondran-Tellier et al. (2021) = Retrospective non-randomised (n=171) = v* v v v v v v
Mesnard et al. (2021) Retrospective non-randomised (n=13) v v v v v v
Cohort studies reporting by Campobasso et al. (2020) Retrospective cohort (n=1,031) 4 v v 4 v v v v v v v v
high-risk subgroup or setting  Meskawi et al. (2017) Retrospective cohort (n=438) 4 v e | X v vV v v v v
exclusively (N=9) Meskawi et al. (2019) Retrospective cohort (n=422) v v v v v v v v v v
Lee et al. (2016) Retrospective cohort (n=384) v’ v 4 4 v v v v v v v
Waters et al. (2021) Retrospective cohort (n=374) v v 4 v v v v v
Knapp et al. (2017) Retrospective cohort (n=373) v v v v v v v
Goueli et al. (2017) Retrospective cohort (n=332) v’ v v 4 4 v v v v v v v
Xu et al. (2021) Retrospective cohort (n=312) v 4 v v v v v v v v v v
Eken and Soyupak (2018) Retrospective cohort (n=233) v v v v v v v v v v
Single-arm studies reporting = Law et al. (2021) Retrospective cohort (n=3,627) v v v v 4 4 4 4 4 v v % v
on rare adverse events Gasmi et al. (2021) Prospective cohort (n=1,491) v v v v v v
(N=17) Rajih et al. (2017) Retrospective cohort (n=941) e N I v v 2 v e
Trujillo et al. (2021) Retrospective cohort (n=587) AR v 1 v v v v v ve
Castellucci et al. (2020) Retrospective cohort (n=487) 4 4 v v v v v v
Reimann et al. (2018) Retrospective cohort (n=375) v’ v’ 4 v v v v v v
Zhou et al. (2017) Retrospective cohort (n=328) v’ 4 4 v v v v v v v v v
Ghahhari et al. (2021) Prospective cohort (n=193) v v 4 v 4 v v v v v v
Liu et al. (2020) Retrospective cohort (n=150) v v’ 4 4 4 v v v v v v v v v v
Ghahhari et al. (2018) Retrospective cohort (n=1401) v’ v’ 4 4 v v v v v v
Tao et al. (2019) Prospective cohort (n=102) v v v v v v v v v v v v v v
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Aboutaleb et al. (2018) Retrospective cohort (n=75%) 4 4 4 4 4 4 v 4 4
Chen and Chiang (2016) Retrospective cohort (n=65t) v v v v v v v v v v v v
Thomas et al. (2019) Retrospective cohort (n=58) v v v v v v v v v
Trail et al. (2021) Retrospective cohort (n=538) v 4 v v v v
Berquet et al. (2015) Prospective cohort (n=134) v v v v v v v v v v v v
Ferrari et al. (2021b) Prospective cohort (n=10) v Ve
Single-arm studies not Huet et al. (2019) Prospective cohort n=2001) v v v v v v v v
reporting’;\l "32'? adverse Lopez et al. (2016) Prospective cohort (n=82t) v v v v 4 4 4 4
events (N=21) Akhtar and Raina (2018) Prospective cohort (n=34) v v v v 4 4 4 v 4
Reale et al. (2020) Retrospective cohort (n=1,077) v v v v v v v v v v
Barco-Castillo et al. (2020) Retrospective cohort (n=675) v v v v v v v v
Bausch et al. (2020) Retrospective cohort (n=665) v v
Campobasso et al. (2021) Retrospective cohort (n=434) v v v
Pierce et al. (2021) Retrospective cohort (n=424) v v v v v v v v v v
Ajib et al. (2018) Retrospective cohort (n=370) v v 4 v v v v v v v v v
Bastard et al. (2017) Retrospective cohort (n=366) v v v v v v v
Moiroud et al. (2019) Retrospective cohort (n=305) v v 4 v v v v v v v
Castellan et al. (2019) Retrospective cohort (n=291) v v 4 4 v v
Plata et al. (2021) Retrospective cohort (n=271) v v v v v 4 v v
Hu et al. (2016) Retrospective cohort (n=256) v v 4 4 4 4 4 4
Destefanis et al. (2021) Retrospective cohort (n=76t) v v v v v
Contreras et al. (2021) Retrospective cohort (n=77) v v v v
Hermanns et al. (2019) Retrospective cohort (n=47) v v v v 2
Sun et al. (2018) Retrospective cohort (n=44t) v v v v v v v v v v
Valdivieso et al. (2018) Retrospective cohort (n=33) v v v 4 4 4 4 4
Marchioni et al. (2018) Retrospective cohort (n=18) v v v
v v v v

Barco-Castillo et al. (2019)

Case report (n=1)
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Population: high-
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Abbreviation: IPSS, International Prostate Symptom Score; RCS, retrospective cohort study; RCT, randomised control trial; PCS, prospective cohort study; QoL, quality of life; LoS length of stay; RCCS, retrospective comparative

cohort study; ROCS, retrospective observational cohort study;

FTnumber randomised

*included but not exclusively

9 reported but excluded by EAC due to error/unfair comparison
{ treated as single-arm (comparator out of scope)

°specifically device-related events
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Table 3a: Studies selected by the EAC as the evidence base: comparative studies (comparing intervention or GreenLight surgical

technique) (N=11)

Author (year);
location

Design and intervention(s)

Participants & Setting

Outcomes

EAC comments

Abolazm et al. (2020)

TEgypt

RCT (n=49 randomised)

Intervention: Ejaculatory

hood-sparing GreenLight XPS

180 W PVP (n=25) K

Comparator: Standard
GreenLight XPS 180 W PVP
(n=24) 1

Patients with LUTS secondary to
benign prostatic obstruction in
whom medical treatment failed (3
months) between November 2015
and September 2017. Inclusion
criteria: sexual activity (continuous
relationship with same partner),
IPSS=15, BOOI=20, prostate
volume (TRUS) between 30 and
80ml. Exclusion criteria:
preoperative sexual dysfunction,
ejaculatory dysfunction, prostate
cancer, neurological disorders,
detrusor hypocontractility, catheter
dependent, patients with bladder
stones. M

Setting: single centre, single
surgeon

Primary: preserved AE at 1
year, change in sexual
function, ejaculatory
function, IIEF-15 score.
Secondary: degree of LUTS
relief (IPSS), Qmax, PVR,
PdetQmax, bladder outlet
obstruction index,

complications, retreatment.
4]

Comparison of surgical
technique (standard
photoselective vaporisation
vs. ejaculatory hood
sparing vaporisation).
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Author (year);
location

Design and intervention(s)

Participants & Setting

Outcomes

EAC comments

Azizi et al. (2017)
Canada & USA

Propensity matched
retrospective cohort, (n=444)

Intervention: GreenLight XPS
180 W PVP (n=222) ¥
Comparator: GreenLight XPS
180 W vapour-
resection/vaporincision
technique (n=222) 41

Propensity-score matching
1:1 without replacement: age,
ASA score, current
anticoagulation use,
preoperative urinary retention
and prostate volume
measured by TRUS.

Patients with LUTS secondary to
BPH, treated with laser
prostatectomy between August
2021 and August 2014. Surgical
indications based on AUA and CUA
guidelines. Exclusion criteria: prior
pelvic radiation, histological
diagnosis of prostate cancer,
neurogenic bladder, impaired
detrusor contractility, neurologic
disorder or artificial urinary

sphincter.
]

Setting: Multi-centre (N=5); 5
surgeons

Changes in IPSS, QoL,
PVR, Qmax, PSA measured
at 6 months, complications
and adverse events. M

High-risk (includes patients
on anticoagulation, patients
with preoperative urinary
retention and patients with
prostate volume >100ml,
but not exclusively).
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Cimino et al. (2017)

Tltaly

Propensity matched cohort
(n=110 included for analysis
due use of propensity score
matching based on prostate
volume, peak flow, IPSS)

Intervention: GreenLight XPS
180 W PVP (n=55) A1
Comparator: TURP (n=55) 4

Consecutive patients undergoing
PVP or TURP for relief of LUTS
between January 2014 and January
2016. Inclusion criteria: age >50y,
IPSS score >12, Qmax <15ml/s for
125-ml voided volume, PVR
<350ml, prostate volume <90cm3
on ultrasound, sexually active within
6m before index procedure, any
other response to EjD-MSHQ
excluding “could not ejaculate”, ISI
score <4. Exclusion criteria: active
UTI at time of procedure, bacterial
prostatitis within 1yr of index
procedure, cystolithiasis within 3m
of index procedure, obstructive
medial lobe as accessed via
ultrasound and cystoscopy, current
urinary retention, urethral conditions
preventing insertion of rigid 20F
cystoscope, previous TURP or laser
procedure, pelvic surgery or
radiation; PSA 210 ng/l, history of
prostate or bladder cancer,
neurogenic bladder disease,
neurological disorders, severe
cardiac comorbidities,
anticoagulants within 3 days
(excluding up to 100mg
acetylsalicylic acid), unwilling to
report sexual function, other
medical condition or comorbidity
contraindicative for TURP/PVP.

Setting: multi-centre (N=2)

Primary: BPH6 endpoint Non-randomised

which is a composite of 6 comparison of TURP and
elements (adequate relief GreenLight PVP
from LUTS, high-quality (propensity matched).

recover experience,
maintenance of erectile
function, maintenance of
ejaculatory function,
maintenance of continence,
avoidance of high-grade
complications).

Secondary: IPSS, SHIM,
Qmax.M
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Author (year);
location

Design and intervention(s)

Participants & Setting

Outcomes

EAC comments

Castellani et al.

(2018)
Italy

Propensity matched (n=90)

Intervention: GreenLight XPS
180 W (n=291) 4
Comparator: ThuVEP
(RevoLix Duo 90W) with
morcellator (n=214) XV

Consecutive patients undergoing
surgery for BPH between 2014 and
2017, according to EAU guidelines.
Exclusion criteria: neurological
disease, history of prostate cancer
or previous urethral stricture or
prostate surgery, concomitant
surgery (urethrotomy,
cystolithotripsy, transurethral
resection of incidental bladder
tumour). Suspicious prostate
cancer was ruled out preoperatively
with prostate biopsy. M

Setting: multi-centre (N=3 for
GreenLight, different single centre
for ThuVEP); multiple surgeons
(NR)

IPSS, Qmax, duration of
catheterisation, QoL, LoS,
readmission, blood loss,
complications. M

High-risk (includes patients
taking antiplatelet and
anticoagulation, history of
indwelling catheter but not
exclusively). Comparator
(ThuVEP) out of scope.

Hibon et al. (2017)

France

Prospective non-randomised
(n=106)

Intervention: GreenLight XPS
180 W PVP (n=55),
GreenLight XPS 180 W
anatomical vaporization
(n=51) XM

Patients undergoing standard or
anatomical PVP as treatment for
large prostate enlargement
(prostates >80cm?3) between 1st
December 2012 and 1st December
2013. Exclusion criteria: non-sterile
%rle-surgical urine bacterial culture.

Setting: multi-centre (N=2); 2
surgeons

LoS, catheterisation time,
complications, change in
IPSS, PSA, Qmax, PVR,
prostate volume, and
urinary QoL at 1, 3,6 & 12
months. ¥

Comparison of surgical
technique (GreenLight PVP
versus anatomical
vaporisation).

High-risk (patients taking
anticoagulation, prostate
volume >100ml, with
catheter in place, but not
exclusively).
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Author (year);
location

Design and intervention(s)

Participants & Setting

Outcomes

EAC comments

Mattevi et al. (2020)
Italy

Prospective non-randomised
(n=100)

Intervention: GreenLight XPS
180 W PVP (n=50) ¥, TURP
(n=50) 4

Consecutive patients undergoing
surgical treatment of BPH between
March 2015 and March 2016,
captured in prospectively
maintained database. No exclusion
criteria listed. M

Setting: single centre; 2 urologists
per arm

IPSS, Qmax, PVR, duration
of catheterisation, LoS,
complications, retreatment
and re-catheterisation rates,
transfusion rates, dysuria.v

High-risk (includes patients
taking
anticoagulation/antiplatelets
but not exclusively)

Cindolo et al.

(2017)
Italy

Retrospective non-
randomised (n=813)

Intervention: GreenLight XPS
180 W, either standard PVP
(n=403) or anatomical PVP
(n=410); via surgeon
preference. M

Patients undergoing standard and
anatomical PVP between 2011 and
2016.

Exclusion criteria: history of
prostate cancer, neurological
disease, contemporary
urethrotomy, cystolithotripsy,
incidental bladder tumours. ¥

Setting: multi-centre (N=14);
multiple surgeons (NR)

IPSS, Qmax, duration of
catheterisation, QoL, LoS,
readmission, blood loss,
capsular perforation,
complications. M

High-risk (includes patients
with indwelling catheter,
prostate volume >100ml,
and patients taking
antiplatelet or
anticoagulation therapy, but
not exclusively).

Reimann et al. (2019)

Germany

Retrospective non-
randomised (n=254)

Intervention: GreenLight XPS
180 W PVP (n=140) M
Comparator: TURP (n=114) 4

Patients who underwent PVP or
TURP for symptomatic BPE
between June 2010 and February
2015. Patients included if they
participated in postoperative follow-
up. ¥

Setting: single centre; multiple
surgeons (NR)

LoS, prolonged hospital
stay (>2 days PVP, >4 days
TURP), catheterisation
duration, complications
(<30, 30-180, and >180
days) reintervention, patient
satisfaction, IPSS-QoL ¥

High-risk (patients taking
anticoagulation and with
urine retention, but not
exclusively)
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Author (year);
location

Design and intervention(s)

Participants & Setting

Outcomes

EAC comments

Mathieu et al. (2017)
France

Retrospective non-
randomised (n=237)

Intervention:

GreenLight XPS 180 W
(n=51), monopolar TURP
(n=99), HOLEP or ThuLEP
(n=64 open prostatectomy
(n=23

vvvv

Data from 20-30 consecutive
patients undergoing surgical
treatment for LUTS related to BPH
(following EAU guidelines) between
January 2012 and June 2013 were
included.

Exclusion criteria: neurogenic
bladder, past history of urethral
stricture or prostate cancer. ¥

Setting: multi-centre (N=9) included
2 private centres, multiple surgeons
(NR)

LoS, readmission,
complications, costs M

High-risk (includes patients
with prostate volume
>100ml, urinary retention
with catheter
preoperatively, and those
taking antiplatelet or
anticoagulation, but not
exclusively). Table 1
identifies multiple surgeons
per site, not exclusively
identified. Some
comparators (ThuLEP
combined with HoLEP,
open prostatectomy) out
scope.

Gondran-Tellier et al.

(2021)

France

Retrospective non-
randomised (n=171)

Intervention: 180 W PVP,
assumed GreenLight XPS
(n=62),

- monopolar or bipolar TURP
(n=48),

- endoscopic enucleation via
GreenLEP 80 W or HoLEP
(n=21),

- prostate artery embolisation
(n=15),

- open prostatectomy (n=25)
XV

Patients with refractory urinary
retention despite the use of a-
blocker and trial without catheter
who underwent surgery for BPO
between January 2017 and January
2019. All patients had preoperative
urinary catheter.

Exclusion criteria: neurogenic
bladder, prostate cancer, urethral
stricture, <12months of clinical
follow-up data. ¥

Setting: multi-centre (N=3), multiple
surgeons (NR)

LoS, success of catheter
removal, catheter-free
survival, retention
recurrence, reoperation,
complications M

High-risk (all patients have
retention, also includes
patients with prostate
volume >100ml and
patients taking anti-
thrombotics but not
exclusively)

Some comparators
(GreenLEP combined with
HoLEP, prostate artery
embolization, open
prostatectomy) out scope.
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Intervention: GreenLight PVP
XPS 180 W, TURP,
prostatectomy X

radical prostatectomy, radiotherapy,
simple prostatectomy, TURP,
GreenLight PVP) between 15t
January 1997 and 1st September
2020.

Exclusion criteria: age less than 18
years, unknown bleeding disorder
at time of surgery, follow-up less
than 30 days post-operation. M

Setting: single centre; surgeons
(NR)

Author (year); Design and intervention(s) Participants & Setting Outcomes EAC comments
location
Mesnard et al. Retrospective non- Patients with haemophilia A or Blood loss, complications, High-risk (exclusively in
(2021) randomised (n=13) haemophilia B listed in database, LoS, duration of haemophilia patient group).
France who underwent prostate catheterisation, readmission
interventions (prostate biopsy, |

Key: M aspect of study in scope; Xl aspect of study not in scope; MIX aspect of study partially in scope, or elements of this are not in scope; T assumed
from author affiliations (not explicitly stated in paper).

Abbreviations: AAT, antithrombotic therapy; aPVP, anatomical photoselective vaporisation of prostate; ASA, American Society Anesthesiology; BCl, bladder contractility
index; BMI, body mass index; BOO, bladder outlet obstruction; BPH, benign prostatic hyperplasia; BPO, benign prostatic obstruction; DUA, detrusor underactivity; EAC,
external assessment centre; Hb, haemoglobin; Ht, haematocrit; IIEF-5, International Index of Erectile Function; IIEF-15, International Index of Erectile Function-15; IPSS,
international prostate symptom score; ISI, incontinence severity index; LoS, length of stay; LUTS, lower urinary tract symptoms; MSHQ-EjD, Male Sexual Health
Questionnaire; NR, not reported; RCT, randomised controlled trial; PEBE, photoselective en-bloc enucleation; PGI-I, patient global impression of improvement; PSA,
prostate specific antigen; PVP, photoselective vaporisation of prostate; PVR, post-void residual volume; QolL, quality of life; SHIM, sexual health inventory for men; TRUS,
transrectal ultrasound; TURP, transurethral resection of the prostate; UDS, urodynamic study; UTI, urinary tract infection; VAS, visual analogue scale.
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Table 3b: Studies selected by the EAC as the evidence base: studies reporting by high-risk group or setting exclusively (N=9)

Author (year);
location

Design and intervention(s)

Participants & Setting

Outcomes

EAC comments

Campobasso et al.

(2020)
Tltaly

Retrospective cohort;
database (n=1,031)

Intervention: GreenLight XPS
180 W; standard PVP
(n=550), anatomical PVP
(n=481) according to
surgeon’s preference VI

Patients undergoing anatomical or
standard PVP collected in database
between September 2011 and
October 2018. Exclusion criteria:
history of prostate cancer,
neurogenic bladder, previous
prostate surgery including
GreenLEP or contemporary
urethrotomy, treatment of bladder
stones and with incidental bladder
tumours. Patients were subgrouped
%/ prostate size (<100ml, =100ml).

Setting: Multi-centre (NR); multiple
surgeons (NR)

Changes in IPSS, PGI-I,
Qmax and PSA levels were
recorded.

Intraoperative outcomes
reported: laser time, energy
used, duration of
catheterisation, surgery
duration and complications.
LoS, readmission and re-
treatment rates were also
reported. M

High risk (subgrouped by
prostate size <100cc and
>100cc). Patients with
antiplatelet & anticoagulant
therapy, also patients with
indwelling catheter history
included, but not
exclusively.

Includes anatomical
vaporisation (but results not
reported separately).
Despite explicit exclusion of
GreenLEP enucleation,
presence of mixed
terminology: “the dissection
is accompanied by
vaporization of the
enucleated tissue”.
Potential overlap with
Reale et al. 2020; likely
subset of Campobasso et
al. 2021; but unconfirmed.
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Author (year);
location

Design and intervention(s)

Participants & Setting

Outcomes

EAC comments

Meskawi et al. (2017)
Canada, France, USA

Retrospective cohort (n=438)

Intervention: GreenLight XPS
180 W PVP (n=438) M

Patients undergoing GreenLight
XPS 180 W PVP for BPH between

2010 and 2015. Treatment
indications in accordance with

national guidelines. Only patients
with prostate volume greater than

100ml on TRUS were included.

Patients with prostate cancer or

missing pre-operative

characteristics were excluded. M

IPSS, Qmax, QoL, PVR,
PSA, retreatment rates,
complications, capsular
perforation, conversion to
TURRP, failure to remove
catheter, hospital stay. M

Setting: multi-centre (N=8); multiple

surgeons (NR)

High-risk (all patients have
prostate volume greater
than 100ml, however also
includes patients taking
anticoagulants and with
history of urinary retention
included but not
exclusively).

Vaporisation procedure
starts at 80 W, adjusted in
10-20 W steps up to
maximum of 180 W.

Meskawi et al. (2019)
Location not
specified.
tCanada/USA/France

Retrospective cohort (n=422)

Intervention: GreenLight XPS
180 W PVP, stratified by
medication: without
antithrombotic agents (control,
n=274), acetylsalicylic acid
(n=87), other antiplatelets
other than acetylsalicylic acid
(znl=24), anticoagulants (n=37).

Patients treated with GreenLight
XPS 180 W PVP for symptomatic

BPH between 2011 and 2016.
Treatment indications in
accordance with American,

Canadian and European clinical

practice guidelines.
Exclusion criteria: unknown

Complications,
readmissions, bleeding,
LoS, duration of
catheterisation, IPSS,

Qmax, PVR, retreatment.
v

coagulation status, GreenLight HPS

120 W used. ¥

Setting: single centre (tertiary

medical centre); 1 (high-volume)

surgeon

High-risk (comparison of
patients on no
anithrombotic agents,
acetylsalicylic acid,
antiplatelet agents - other
than acetylsalicylic acid,
anticoagulation, also
includes patients with
prostate volume>100ml but
not exclusively).

Medication was generally
stopped prior to surgery
and resumed within 24hr.

Potential overlap with
Meskawi et al. (2017);
unconfirmed
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Author (year);
location

Design and intervention(s)

Participants & Setting

Outcomes

EAC comments

Lee et al. (2016)
USA & Switzerland

Retrospective cohort (n=384)

Intervention: GreenLight XPS
180 W PVP; stratified by
patients taking anticoagulation
(n=186) and those not
(n=198) M

Patients undergoing GreenLight
XPS 180 W PVP for bladder outlet
obstruction secondary to BPH
between 2010 to 2013. M

Setting: multi-centre (N=2); multiple
surgeons (NR)

LoS, transfusion, duration of
catheterisation, IPSS, PVR,

Qmax, PSA, complications,

conversion to TURP. ¥

High-risk (cohort stratified
into those on
anticoagulation and those
not, includes patients with
prostate volume >100ml in
both subgroups but not
exclusively).

Waters et al. (2021)

Ireland

Retrospective cohort (n=374)

Intervention: GreenLight XPS
PVP M

Patients at high risk of bleeding,
those with prostate size greater
than 80 ml, preoperative urinary
retention, or aged greater than 80
years of age. M

Setting: multicentre (N=2); 1
surgeon

LoS, adverse events,
readmission, blood
transfusions, conversion to
TURP, catheterisation. ¥

High-risk (all cohort have at
least one high risk factor).

Knapp et al. (2017)
Australia

Retrospective cohort,
database (n=373)

Intervention: GreenLight XPS
180 W PVP stratified by
medication: anticoagulation
(heparin, warfarin, clopidogrel,
dipyridamole, NOAC, n=59),
aspirin (n=42) and patient
without aspirin or
anticoagulation (n=272) ¥

Patients undergoing PVP between
July 2010 and December 2016. ¥

Setting: single centre; 1 surgeon

Duration of catheterisation,
LoS, complications, blood
transfusion. ¥

High-risk comparison
with/without anticoagulant
treatments (also includes
patients with retention, and
patients with prostate
volume >100ml but not
exclusively).
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Intervention: GreenLight 180
W XPS PVP; stratified into
patients with pre-operative
retention (permanent or
intermittent urinary
catheterisation, (n=137) or
without (n=195). 1

accordance with American and
Canadian clinical practice
guidelines. Exclusion criteria:
prostate cancer, prior radiation,
GreenLight HPS 120 W, previous
BPH surgery. ¥

Setting: single-centre (authors
report majority of surgeries were
conducted as an outpatient
procedure but this is unquantified);
single surgeon.

transfusion, conversion to
TURP, complications within
30 and 90 days, IPSS, QoL,
Qmax and PVR followed up
to 24 months. M

Author (year); Design and intervention(s) Participants & Setting Outcomes EAC comments
location
Goueli et al. (2017) Retrospective cohort (n=332) | Patients treated with PVP for BPH Hospital stay, duration of High-risk (comparison of
TCanada/USA between 2011 and 2017, in catheterisation, blood patients with and without

urinary retention, includes
patients taking
anticoagulation, prostate
volume >100ml and those
with history of neurological
disease but not
exclusively).

Potential overlap with
Meskawi et al. (2017) and
Pierce et al. (2021);
unconfirmed

Xu et al. (2021)
China

Retrospective cohort (n=312)

Intervention: GreenLight XPS
180 W PVP; stratified as day-

Patients who underwent GreenLight
PVP as a day-case or inpatient
procedure for relief of LUTS
secondary to BPH between April

LoS, duration of
catheterisation,
complications, blood
transfusion, TUR, IPSS,

Comparison of day-case
and inpatient outcomes.

Study reports on cost

case (n=114) or inpatient 2017 and March 2020. QoL, Qmax. 4 between arms.
surgery (n=198) as day-case Exclusion criteria: anticoagulant
(n=114). 4 dysfunction, cardiopulmonary EAC assumes additional
insufficiency, prostate cancer, exclusions were applied to
bladder tumours, urethral strictures, the inpatient group only
uncontrolled UTIs, prostate volume (although uncertainty over
>100ml. Additional exclusion criteria exclusions based on
listed: neurogenic bladder, prostate volume).
diagnosis of prostate or bladder
cancer, urethral stricture, serious
cardiopulmonary disorders
(ASA=3), prostate volume >120ml.
M
Setting: single centre; multiple
surgeons (NR)
External Assessment Centre report update: GID-MT564 GreenLight XPS
Date: May 2022 39 of 378



https://pubmed.ncbi.nlm.nih.gov/28844169/
https://pubmed.ncbi.nlm.nih.gov/33118126/

Author (year);
location

Design and intervention(s)

Participants & Setting

Outcomes

EAC comments

Eken & Soyupak

(2018)
Turkey

Retrospective cohort (n=233)

Intervention: GreenLight XPS
180 W PVP stratified by
anticoagulation status;
anticoagulant (for example
aspirin, warfarin sodium,
clopidogrel, (n=59) and no
anticoagulant (n=174) 4

Consecutive patients undergoing
GreenLight XPS 180 W PVP for
treatment of LUTS associated with
BPH between November 2012 and

October 2016. Indications for

surgery in line with EUA (Qmax <15

ml/s, PVR>100ml, IPSS>7).

Exclusion criteria: patients with
prostate cancer, voiding disorder,

neurological diseases (e.g.
Parkinson’s). M

Setting: Single centre, 2 surgeons

Conversion to TURP, death,
duration of catheterisation,
dysuria, reoperation,
transfusion, change in
IPSS, Qmax, PVR, prostate
volume, PSA M

High-risk (results reported
for subgroup of patients
taking anticoagulation
separately).

Anticoagulants were
stopped 3 days prior to
surgery with heparin used
during interim.

Key: M aspect of study in scope; Xl aspect of study not in scope MIX aspect of study partially in scope, or elements of this are not in scope; T assumed
from author affiliations (not explicitly stated in paper).

Abbreviations: AAT, antithrombotic therapy; aPVP, anatomical photoselective vaporisation of prostate; ASA, American Society Anesthesiology; BCl, bladder contractility
index; BMI, body mass index; BOO, bladder outlet obstruction; BPH, benign prostatic hyperplasia; BPO, benign prostatic obstruction; DUA, detrusor underactivity; EAC,
external assessment centre; Hb, haemoglobin; Ht, haematocrit; IIEF-5, International Index of Erectile Function; IIEF-15, International Index of Erectile Function-15; IPSS,
international prostate symptom score; ISI, incontinence severity index; LoS, length of stay; LUTS, lower urinary tract symptoms; MSHQ-EjD, Male Sexual Health
Questionnaire; NR, not reported; RCT, randomised controlled trial; PEBE, photoselective en-bloc enucleation; PGI-I, patient global impression of improvement; PSA,
prostate specific antigen; PVP, photoselective vaporisation of prostate; PVR, post-void residual volume; QoL, quality of life; SHIM, sexual health inventory for men; TRUS,
trans-rectal ultrasound; TURP, transurethral resection of the prostate; UDS, urodynamic study; UTI, urinary tract infection; VAS, visual analogue scale.
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Table 3c: Studies selected by the EAC as the evidence base: single-arm studies reporting on rare adverse events or day-case

(N=17)

Author (year);
location

Design and intervention(s)

Participants & Setting

Outcomes

EAC comments

Law et al. (2021)
Canada, France,
Germany, ltaly,
Mexico, Brazil and
Argentina

Retrospective cohort;
database (n=3,627)

Intervention: GreenLight XPS
180 W PVP. ™

Patients with LUTS secondary to
BPH undergoing GreenLight PVP

between February 2011 and

October 2019. Indication for surgery
in respective countries were based
on CUA, AUA and EAU guidelines.

Exclusion criteria: history of

prostate cancer, previous TURP,

pelvic radiation, neurological
disorders.

Setting: multi-centre (N=7); 8
surgeons

Operative time, LoS,
duration of catheterisation,
Clavien-Dindo
complications. PSA, IPSS,
Qol, Qmax, PVR recorded
at 3, 6, 12, 24, 36, 48 & 60
months according to local
surgeon or clinical
preference.

High-risk (34.3% of patients
were receiving
antithrombotic therapy
other than aspirin, 28.5%
had ASA score of 3 or
higher, and 16.3% patients
with prostate volume
>100ml but not
exclusively).
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Author (year);
location

Design and intervention(s)

Participants & Setting

Outcomes

EAC comments

Gasmi et al. (2021)

tFrance, Spain

Propensity matched cohort,
sampled from prospective
database (n=2,420)

Intervention: GreenLight 120
W laser enucleation of the
prostate with HPS 2090 fibre
(GreenLEP) (total=929, n=78
propensity matched)

Comparator: GreenLight PVP
180 W XPS (total 1,491, n=78
propensity matched) M

Consecutive patients diagnosed
with LUTS due to BPO, who
underwent GreenLight laser surgery
(PVP or GreenLEP) between April
2011 and April 2020.

Exclusion criteria: neurological
disease, previous urethral stricture,
history of prostate cancer or
prostate surgery. Concomitant
%Jrgical procedures were excluded.

Setting: Multi-centre; multiple
surgeons (NR)

Peri-operative variables:
operative time, energy
used, complications,
conversion to another
procedure, blood loss, LoS.
IPSS, Qmax, PVR, PSA
and UTI reported. ¥

Patients propensity
matched using age, ASA,
prostate volume, PSA,
antiplatelet/anticoagulant
therapy, baseline IPSS,
indwelling catheter,
baseline Qmax, PVR, year
of surgery, surgeon’s
experience. Matched 1:1
without replacement using
nearest-neighbour
matching.

Comparison of GreenLight
and GreenLEP (comparator
out of scope 120 W with
HPS fibre, treat as
prospective cohort with
1491 patients).

Raijih et al. (2017)
Canada, US

Retrospective cohort (n=941)

Intervention: GreenLight XPS
180 W, patients stratified by
risk groups based on ASA
status; high risk ASA=3, low
risk ASA<2. XV

Patients diagnosed with LUTS
secondary to BPH undergoing
GreenLight XPS PVP (indications
based on CUA, AUA and EAU
guidelines) from August 2010 and
August 2014.

Exclusion criteria: prostate cancer,
previous radiation therapy,
neurological disease, urethral
stricture or urinary incontinence
prior to surgery. v

Setting: multi-centre (N=5); multiple
surgeons (NR)

IPSS, Qmax, PVR, duration
of catheterisation, QoL,
LoS, readmission, blood
loss, capsular perforation,
adverse events. M

High-risk (both low and
high risk groups as defined
by ASA include patients
with prostate volume
>100ml, taking
anticoagulation, and with
urinary retention, but not
exclusively).

Short term outcomes: 6
months)
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Author (year);
location

Design and intervention(s)

Participants & Setting

Outcomes

EAC comments

Trujillo et al. (2021)

Columbia

Retrospective cohort (n=587)

Intervention: GreenLight XPS
180 W PVP stratified into
prostate volume <80ml
(n=381), 280ml (n=206) X1V

Patients who underwent PVP for
relief of LUTS secondary to BPE
between 2012 and 2019. Only
patients with insufficient data to
meet outcomes were excluded
(assume 253 patients with missing
data) ¥

Setting: single centre, multiple
surgeons (NR).

PSA, IPSS, QoL, SHIM,
patient satisfaction using
VAS, catheterisation, LoS,
Qmax, PVR. Intraoperative
variables: operation time,
energy applied, energy
density, bleeding,
conversion rates,
catheterisation time,
hospital stay.

Subgroups by prostate
volume (dichotomised into
<80ml and 280ml); high-
risk (includes patients with
history of anticoagulation
and urine retention, and
prostate volume >100ml
but not exclusively).

80 W starting power
increasing to 180 W.

Potential overlap with
Barco-Costillo et al. (2020);
although not explicitly
confirmed.

Trail et al. (2021)
UK

Retrospective cohort (n=538)

Intervention: GreenLight XPS
180 W PVP; subgroups

include day-case (n=366) and

non-day-case (n=172) ¥

Patients who underwent GreenLight
PVP between October 2016 and
June 2021 inclusive.

Exclusion criteria: GreenLight PVP
on NHS operating lists undertaken
in private healthcare institutions,
revision GreenLight PVP.

Setting: single centre; 7 surgeons

Qmax, PVR, patient
satisfaction, reoperation,
LoS, readmission, day-case
procedures, conversion to
TURP, operation time, laser
time, energy used, duration
of catheterisation,
complications. M

High-risk (includes patients
with urinary retention but
not exclusively)

Subgroup analysis includes
day-case versus
admissions.

Discussion of cost
implications for NHS
reported.
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Author (year); Design and intervention(s) Participants & Setting Outcomes EAC comments
location
Castellucci et al. Retrospective cohort, Patients undergoing PVP to relieve = Changes with IPSS, Qmax, | High-risk (includes patients
(2020) database (n=487) LUTS/BPH symptoms extracted PSA, laser time, energy with history of
Tltaly from database 2011-2016. No used, complications, catheterisation, and also

Intervention: GreenLight XPS

180 W PVP, subgroup by

those undergoing concomitant
procedure (n=58, of which 29
were endoscopic and 29 were

open/laparoscopic
procedures) and those
undergoing GreenLight PVP
alone (n=429) XV

exclusion criteria reported.

Setting: multi-centre (NR); multiple
surgeons (NR)

retention, capsule
perforation, LoS,
satisfaction. M

includes patients with ASA
Il and 1V, but not
exclusively).

Reimann et al. (2018)

Germany

Retrospective cohort (n=375)

Intervention: GreenLight XPS

180 W4

Patients undergoing GreenLight for
symptomatic BPH between June
2010 and February 2015.
Exclusion criteria: none listed. M

Setting: single centre; 5 surgeons

Duration of catheterisation,
PSA, dysuria, QoL, LoS,
blood loss, TUR syndrome,
readmission, retreatment,
complications. M

High risk (reports volume of
urinary retention and
includes patients taking
anticoagulation, but not
exclusively).

Reports differences over
time (annually between
2010-2015).

Zhou et al. (2017)
Canada

Retrospective cohort (n=328)

Intervention: GreenLight 180

W XPS PVP

Patients undergoing GreenLight
PVP.

Exclusion criteria: patients
diagnosed with prostate cancer
were excluded. ¥

Setting: single centre (tertriary
centre); 1 surgeon

IPSS, Qmax, PVR, PSA,
duration of catheterisation,
Qol, LoS, day-case,
readmission, blood loss,
capsular perforation. ¥

High-risk (patients taking
anticoagulation, but not
exclusively).

Assessing learning curve.
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Author (year);
location

Design and intervention(s)

Participants & Setting

Outcomes

EAC comments

Ghahhairi et al. (2021)
Tltaly

Prospective cohort (n=193)

Intervention: Standard and
anatomic GreenLight XPS
180 W PVP (subgrouped by
chronic use, >6 months, of
5ARI (n=87) and those not
receiving 5ARI (n=106)) XV

Patients undergoing GreenLight
XPS PVP between February 2017
and September 2019, for relief of
LUTS.

Inclusion criteria: IPSS 212, or QoL
>4, or Qmax <15mL, or no
improvement with medical therapy,
or unwilling to undergo medical
therapy. Exclusion criteria: history
of prostatic or urethral surgery,
urethral stricture, neuro-vesical
dysfunction, prostate cancer. M

Setting: multi-centre (N=2), single
surgeon

Laser efficiency (energy
density, vaporisation
efficiency, vaporisation
power), early complications
(within 30 days post-op),
late complications (after 90
days post-op), storage
symptoms (pollakiuria,
dysuria, urgency), re-
intervention, urinary
incontinence, quality of life
via Patient Global
Impression of Improvement
(PGI-I), IPSS, Qmax, PSA,
catheterisation duration,
LoS.M

Mixture of standard PVP
(58%) and anatomical
vaporisation (42%).

Liu et al. (2020)
China

Retrospective cohort (n=150)

Intervention: GreenLight XPS
180 WM

Patients with LUTS secondary to
BPH undergoing PVP between

January 2016 and October 2018.
No exclusion crietria reported.

Setting: single centre; 1 surgeon

IPSS, change in prostate
volume, Qmax, PVR,
duration of catheterisation,
dysuria, QoL, LoS,
readmissions, blood loss,
TUR syndrome, capsular
performation,
complications.™

High-risk (includes patients
with prostate volume
>100ml, and those taking
anticoagulation, but not
exclusively)

Ghahhairi et al. (2018)

Tltaly

Retrospective cohort (n=140)

Intervention: GreenLight XPS
including standard PVP,
anatomical PVP or PEBE
(choice of surgeon) XIVI

Patients undergoing GreenLight
PVP between February 2013 and
April 2017.

Exclusion criteria: patients missing
preoperative characteristics (not
defined). 1

Setting: single centre; 1 surgeon

IPSS, Qmax, duration of
catheterisation, LoS,
readmission, blood loss,
capsular perforation,
complication. ¥

High-risk (includes patietns
with urinary retention and
patients taking
anticoagulation, but not
exclusively).
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Intervention: GreenLight XPS
180 W PVP M

between May 2012 and June 2013.
All patients had LUTS related to
BPH, indications for surgery based
on EAU guidelines or the French
Association of Urology. Exclusion
criteria: neurogenic bladder,
patients taking anti-vitamin K,
history of urethral stricture, ASA >3,
age >80y, social status unsuited for
ambulatory care procedure (living
alone or >1h from hospital).

Those with urethral catheter or
taking platelet aggregation
inhibitors were not excluded. ¥

Setting: multi-centre (N=2),
ambulatory Care

months postoperatively and
compared according to
prostate size subgroups
(=40ml; 41-79ml; 280ml).
Patient satisfaction relating
to undergoing procedure in
an ambulatory care setting
was reported.
Intraoperative outcomes
reported: laser time, energy,
surgery duration and
complications within 30

days. LoS and readmissions

were also reported. M

Author (year); Design and intervention(s) Participants & Setting Outcomes EAC comments
location
Berquet et al. (2015) Prospective cohort (n=134) Patients undergoing GreenLight Changes in Qmax, PVR, Information regarding day-
France PVP in ambulatory care (day-case) @ IPSS and IPSS QoL at 3 case PVP procedure.

Includes one university
hospital and private
hospital. Includes high-risk
patients (clopidogrel).

Tao et al. (2019)
China

Prospective cohort (n=102)

Intervention: GreenLight XPS
180 W M

Patients undergoing laser
vaporisation for LUTS secondary to
BPH, between April 2017 and April
2018. Surgical indications in line
with Chinese Urological Assocation
guidelines, Qmax <15 ml/s, and
IPSS =8.

Exclusion criteria: neurogenic
bladder, diagnosis of prostate

orbladder cancer, urethral stricture.
v

Setting: multi-centre (N=NR);
multiple surgeons (N=3)

IPSS, change in prostate
volume, Qmax, QoL PVR,
duration of catheterisation,
LoS, readmission, blood
loss, TUR syndrome,
capsular perforation,
complications. M

High-risk (includes patients
with prostate volume
>100ml, patients with urine
retention, and patients
taking anticoagulation, but
not exclusively).
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Participants & Setting

Outcomes

EAC comments

Author (year); Design and intervention(s)
location
Aboutaleb et al. Retrospective cohort (n=155)
(2018)
TEgypt, United Arab Intervention: GreenLight XPS
Emirates 180 W (n=75) 1

Comparator: Bipolar plasma
vaporisation (n=80)

Patients with BPH enrolled between
March 2012 and January 2017.
Inclusion criteria: age >50 years,
prostate volume 30-100 ml, serum
PSA <2.5 ng/ml, IPSS 220, Qmax <
10ml/s and failed medical therapy
for BPH.

Exclusion criteria: abnormal digital
rectal exam or ultrasonography with
suspicion of prostate cancer, history
of prostate cancer, previous
urethral or prostate surgery,
urethral stricture, neurogenic
bladder, bladder neck sclerosis,
bladder calculi, BPH-related
hydronephrosis, active urinary tract
infections, renal insufficienct,
previous myocardial infarction
within 6 monhts, previous TURP,
serum creatinine >200 mol/l. M1

Setting: centres (NR); 4 surgeons

IPSS, Qmax, PVR, duration
of catheterisation, QoL,
LoS, blood loss, capsular

perforation, complications.
™

Comparator out of scope,
treat as single-arm study.
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patients showed poor response to
alpha-blocker or 5ARI. Indications
for surgery based on European
guidelines.

Exclusion criteria: prior urethral
sugery, suspected neurogenic
bladder, prostate cancer. I

Setting: single centre; 1 surgeon.

complications. M

Author (year); Design and intervention(s) Participants & Setting Outcomes EAC comments
location

Chen and Chiang Retrospective cohort (n=65) Patients with LUTS secondary to IPSS, change in prostate Comparator out of scope,
(2016) BPH undergoing treatment with volume, Qmax, PVR, treated as single arm.
Taiwan Intervention: GreenLight 180 GreenLight 120 W HPS (August duration of catheterisation,

W XPS ¥ 2008 to September 2009) or dysuria, QoL, LoS,

Comparator: GreenLight 120 GreenLight 180 W XPS (September = readmission, blood loss,

W HPS 2014 to September 2015). All TUR syndrome,

Thomas et al. (2019)
tCanada, US

Retrospective cohort (n=58)

Intervention: GreenLight XPS
180 W; anatomical
vaporisation.

Patients treated with GreenLight
PVP for BOO between 2012 and
2016. Only patients with small
volume prostates (<40ml) were
included. All treatment indications in
line with American and Canadian
guidelines.

Exclusion criteria: history of
prostate cancer, radiation therapy,
chronic retention ¥

Setting: multi-centre (N=2 tertiary
medical centres); multiple surgeons
(NR)

IPSS, Qmax, PVR, QoL,
LoS, capsular perforation,
complications. M

High-risk (includes patients
with urine retention and
those taking antithrombotic
therapies, but not
exclusively).

Patients with prostate
volumes <40 ml
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examination, or PIRADS lesions =3
at multiparametric MRI underwent
randomised and targeted
ultrasound-guided biopsies before
surgery.

Exclusion criteria: history of
prostate cancer, previous prostate
surgery, simultaneous urethrotomy,
treatment or bladder stones, and
bladder tumours. VX

Setting: single-centre, 2 surgeons

Author (year); Design and intervention(s) Participants & Setting Outcomes EAC comments
location
Ferrari et al. (2021b) Prospective cohort (n=10) Patients treated with GreenLight Analysis of chemical Included for rare device-
Italy PVP for BPO between July 2019 composition of the surgical related adverse events
Intervention: GreenLight XPS | and September 2019. All patients smoke and outflow irrigation = only.
180 WM who had PSA >4 ng/ml, fluid (rare adverse event,
abnormalities in digital rectal device related) VX

from author affiliations (not explicitly stated in paper).

Key: M aspect of study in scope; Xl aspect of study not in scope MIX aspect of study partially in scope, or elements of this are not in scope; TAssumed

Abbreviations: AAT, antithrombotic therapy; aPVP, anatomical photoselective vaporisation of prostate; ASA, American Society Anesthesiology; BCl, bladder contractility
index; BMI, body mass index; BOO, bladder outlet obstruction; BPH, benign prostatic hyperplasia; BPO, benign prostatic obstruction; DUA, detrusor underactivity; EAC,
external assessment centre; Hb, haemoglobin; Ht, haematocrit; IIEF-5, International Index of Erectile Function; IIEF-15, International Index of Erectile Function-15; IPSS,
international prostate symptom score; ISI, incontinence severity index; LoS, length of stay; LUTS, lower urinary tract symptoms; MSHQ-EjD, Male Sexual Health
Questionnaire; NR, not reported; RCT, randomised controlled trial; PEBE, photoselective en-bloc enucleation; PGI-I, patient global impression of improvement; PSA,
prostate specific antigen; PVP, photoselective vaporisation of prostate; PVR, post-void residual volume; QolL, quality of life; SHIM, sexual health inventory for men; TRUS,
trans-rectal ultrasound; TURP, transurethral resection of the prostate; UDS, urodynamic study; UTI, urinary tract infection; VAS, visual analogue scale.
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5 Clinical evidence review

5.1 Overview of methodologies of all included studies
A total of 37 studies included by the EAC comprised of:

e 1 RCT (Abolazm et al. 2020),

e 3 propensity matched cohorts (Azizi et al. 2017; Castellani et al. 2018;
Cimino et al. 2017),

e 7 non-randomised, non propensity-matched comparative studies
(Cindolo et al. 2017; Gondran-Tellier et al. 2021; Hibon et al. 2017,
Mathieu et al. 2017; Mattevi et al. 2020; Mesnard et al. 2021; Reimann
etal. 2019;),

¢ 9 cohort studies stratified by risk groups and reported their outcomes
separately (Campobasso et al. 2020; Eken and Soyupak 2018; Goueli
et al. 2017; Knapp et al. 2017; Lee et al. 2016; Meskawi et al. 2019,
Meskawi et al. 2017; Waters et al. 2021; Xu et al. 2021),

e 17 single-arm studies, which reported on rare adverse events (TUR
syndrome, capsular perforation and device-related adverse events) or
day-case procedures (Aboutaleb et al. 2018; Berquet et al. 2015;
Castellucci et al. 2020; Chen and Chiang 2016; Ferrari et al. 2021b;
Gasmi et al. 2021; Ghahhari et al. 2021; Ghahhari et al. 2018; Law et
al. 2021; Liu et al. 2020; Rajih et al. 2017; Reimann et al. 2018; Tao et
al. 2019; Thomas et al. 2019; Trail et al. 2021; Trujilo et al. 2021; Zhou
etal. 2017).

5.2 Critical appraisal of studies and review of Company’s
critical appraisal

One randomised controlled trial was identified and critically appraised using

the Cochrane Collaboration’s tool for assessing risk of bias in randomised

trials (Higgins et al. 2011), Appendix B1. The study (Abolazm et al. 2020) was

deemed high-quality, however the study compared two different surgical

techniques, both using the Greenlight XPS (ejaculatory hood sparing PVP
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versus standard PVP) and therefore not directly relevant to the decision

problem.

Seven non-randomised comparative studies (five retrospective and two
prospective in nature) were identified and critically appraised using the
Joanna Briggs Institute Checklist for Quasi-Experimental Studies tool,
Appendix B2. Three compared PVP with TURP (Mesnard et al. 2021; Mattevi
et al. 2020; Reimann et al. 2019). Two compared standard PVP with
anatomical PVP (Cindolo et al. 2017; Hibon et al. 2017). Two compared PVP
with multiple surgical techniques; Mathieu et al. (2017) compared GreenLight
PVP with monopolar TURP, open prostatectomy and HoLEP or ThuLEP;
Gondran-Tellier et al. (2021) compared GreenLight PVP with mono- and bi-
polar TURP, enucleation (using GreenLEP or HoLEP), prostate artery

embolisation and open prostatectomy.

Three propensity matched cohorts and nine cohort studies were identified and
critically appraised using the NIH National Heart, Lung and Blood Institute
Cohort tool, Appendix B3. The three propensity matched cohorts each
compared GreenLight PVP with a different comparator: Cimino et al. (2017)
compared GreenLight PVP with TURP, Castellani et al. (2018) with ThuVEP,
and Azizi et al. (2017) with GreenLight vaporincision (also described as
vaporesection). Definition of high-risk patients varied across studies (e.g. ASA
category, BMI, age threshold, prostate volume greater than 80 ml), however
high-risk in the context of the remainder of the report focuses on the definition
in the decision problem of the NICE Final Scope (NICE MT564 Final Scope,
2021). Four cohort studies stratified patients by anticoagulation status:

e Meskawi et al. (2019) subgrouped into aspirin, antiplatelet other than
aspirin or combinations with aspirin, anticoagulant, no anticoagulant or

antiplatelet medication;

e Eken and Soyupak (2018) defined an anticoagulation group as
patients taking aspirin, warfarin or clopidogrel, compared with patients

on no anticoagulation;
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e Knapp et al. (2017) subgrouped into an anticoagulation group included
heparin, warfarin, clopidogrel, dipyridamole or DOAC medications,
compared with patients taking aspirin exclusively, and those with no

anticoagulant or aspirin;

e Lee etal (2016) which defined an anticoagulation group as those
taking aspirin, clopidogrel and warfarin, compared with patients taking

no anticoagulant.

One study, Goueli et al. (2017), stratified by presence of preoperative urine
retention (permenant or intermittent combined). One study stratified by
prostate volume; Campobasso et al. (2020) (less than 100 ml, or 100 ml and
greater). One stratified by procedure setting; Xu et al. (2021) (day-case,
inpatients). One cohort study was conducted exclusively in patients with
prostate volume greater than 100 ml (Meskawi et al. 2017), and one study
reported results from a cohort of patients with at least one risk factor; high risk
of bleeding, prostate volume greater than 80 ml, preoperative retention or

aged greater than 80 years (Waters et al. 2021).

Seventeen single-arm studies (study size ranging from 10 to 3,627 patients)
were only included in the EAC review due to their reporting on rare adverse
events; two single-arm studies were included due to their reporting of day-

case GreenLight procedures; Appendix B3.

Four studies were set in more than one country and included at least one
European centre (Law et al. 2021; Meskawi et al. 2019; Meskawi et al. 2017,
Lee et al. 2016). Twenty studies were conducted exclusively in European

countries, including:

e nine in Italy (Campobasso et al. 2020; Castellani et al. 2018;
Castellucci et al. 2020; Cimino et al. 2017; Cindolo et al. 2017;
Ghahhari et al. 2021; Ghahhari et al. 2018; Mattevi et al. 2020; Ferrari
et al. 2021b);

e five in France (Berquet et al. 2015; Gondran-Tellier et al. 2021; Hibon
et al. 2017; Mathieu et al. 2017; Mesnard et al. 2021);
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e two in Germany (Reimann et al. 2019; Reimann et al. 2018);
e onein France and Spain (Gasmi et al. 2021);

e one in Turkey (Eken and Soyupak 2018);

e onein Ireland (Waters et al. 2021);

e one in the UK (Trail et al. 2021).

The majority of studies were conducted in a secondary or tertiary care setting.
One retrospective cohort study, conducted in the UK, reported outcomes from
538 GreenLight procedures stratified by day-case and non-day-case
procedures (Trail et al. 2021); one prospective cohort study reported
outcomes from 134 patients all treated in an ambulatory care unit in France
(Berquet et al. 2015); and one study conducted in China stratified a cohort by
day-case or inpatient procedure type (Xu et al. 2021).

The largest study was a retrospective cohort by Law et al. (2021), which used
data from the Global GreenLight Group database, reporting on outcomes from
3,627 patients undergoing PVP with the GreenLight XPS 180 W system
between 2011 and 2019, with median follow-up of 6 months, and maximum
follow-up of 60 months achieved in 129 patients. The retrospective cohort
study by Meskawi et al. (2019) also achieved followed patients up to 60
months; median 24 (range 3 to 60) months. A number of studies reported lack
of follow-up as the main limitation of their study design, explaining that follow-
up would routinely be conducted in primary care and records were not

available retrospectively from the treating hospital.

5.3 Results from the evidence base
Symptoms of BPH (International Prostate Symptom Score, IPSS)
Five comparative studies reported on the severity of symptoms via the

Interventional Prostate Symptom Score (IPSS) before and after surgery,
including one RCT; in addition to two propensity matched cohort, and two
non-randomised comparative studies. Two subgroup analyses also reported

on this outcome, including two retrospective cohort studies (one comparing
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anticoagulation status, one comparing day-case with inpatient surgery), Table
4.

The propensity matched cohort reported by Cimino et al. (2017) reported
there was no significant difference in IPSS between GreenLight PVP (n=55)
and TURP (n=55) at 3, 6 and 12 months follow-up. The RCT (n=49) by
Abolazm et al. (2020) reported no significant difference in IPSS total, voiding
or storage between standard GreenLight PVP (n=24) and ejaculatory hood

sparing GreenLight PVP (n=25) arms at 1, 3, 6 and 12 months follow-up.

Lee et al. (2016) reported significant improvements in IPSS scores up to 24
months follow-up, with no difference between presence and absence of
systemic anticoagulation. In addition, the study reported that there was no
difference between the number of anticoagulants a patient was taking and
improvement in IPSS scores (p=0.37). The database reported by
Campobasso et al. (2020) reported that IPSS was not significantly different at
baseline, 6 and 12 months between patients with prostate volume less than
100 ml (n=916) and those not (n=115). However, the study reported that IPSS

decrease was larger in those with large prostates over time, p=0.013.

Xu et al. (2021) reported significant improvements in IPSS scores at up to 12
month follow-up when compared to baseline measurements, with no statistical

comparison between day-case (n=114) and inpatient (n=198) patients.

Castellani et al. (2018) reported that the proportion of patients with a reduction
in IPSS of 20 or greater at 6 months was significantly different between
GreenLight PVP and ThuVEP propensity matched arms (73.3% and 28.9%
respectively), and also a significant difference in proportion with a reduction of

21 or greater at 12 months between arms (68.9% and 37.8% respectively).

The propensity matched cohort by Azizi et al. (2017) reported a significant
difference in mean change in IPSS between GreenLight PVP (n=222) and
vaporincision (n=222) arms at six months in favour of the latter GreenLight
technique. The non-randomised study by Mattevi et al. (2020) found no
significant difference in change in IPSS between patients undergoing TURP
(n=50) or GreenLight PVP (n=50). Cindolo et al. (2017) reported a significant
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change in IPSS at six month follow-up with no difference between using the
standard (n=410) or anatomical (n=403) GreenLight PVP technique. Two
additional studies illustrated the change in IPSS but did not provide numerical
values. Goueli et al. (2017) stratified a cohort by presence of pre-operative
urine retention, and Meskawi et al. (2019) stratified a cohort by antithrombotic
status (no antithrombotics, aspirin, antiplatelets, anticoagulation); both studies
and reported a significant decrease in IPSS compared with baseline within

each subgroup at all follow-up time points up to 24 months.

Only one study reported on the BPH6 endpoint (composite of six elements:
LUTS relief; recovery experience; erectile function; ejaculatory function;
continence; safety). The propensity matched cohort by Cimino et al. (2017)
reported that after 1 year of follow-up that BPH6 recovery was significantly
higher in the GreenLight PVP arm when compared to TURP, 45.6% and
18.2%, p=0.001.
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Table 4: Comparative studies (N=7) reporting IPSS outcome; reported as either mean (SD), median [IQR] or median {range}

Author (year) Study design | Timepoint Arm 1 IPSS Arm 2 IPSS p-value
Abolazm et al. | RCT (n=49) Baseline GreenLight 25.3(3.8) GreenLight PVP  23.5 (3.5) 0.089
(2020)t 1 month PVP NR (ejaculatory NR 0.9
3 months (standard) hood sparing) 0.08
6 months 0.6
12 months 0.8
Azizi et al. Propensity Baseline GreenLight 20.6 GreenLight 22.6 0.07
(2017) matched 6 months PVP 6.6 vaporincision 5.6 0.59
(n=444)
Cimino et al. Propensity Baseline GreenLight 24.80 (7.72) TURP 24.93 (4.51) 0.97
(2017) matched 3 months PVP NR NR 0.45
(n=110) 6 months 0.34
12 months 0.89
Mattevi et al. Non- Baseline GreenLight 22.2 (5.8) TURP 20.1 (5.4) 0.06
(2020) randomised 1 year PVP 9.3 (3.0) 8.7 (5.1) 0.58
(n=100)
Cindolo et al. Non- Baseline GreenLight 29 [19 to 27] GreenLight PVP 23 [20 to 27] 0.076
(2017) randomised 6 months PVP NR (anatomical) NR
(n=813)
Lee et al. Cohort Baseline GreenLight 18.5 [14 to 23] GreenLight PVP 16 [12 to 22] 0.09
(2016) (n=384) 1 month PVP (no 9[5to17] (anticoag) 8 [5to 13] 0.22
3 months anticoag) 5.5[2.5t0 10] 5[3to 9] 0.99
6 months 5[3to 9] 4 [31t0 8] 0.72
12 months 5[2t07] 4[2to 7] 0.37
2 years 7[5 to 8] 4[4t07] 0.14
Xu et al. Cohort Baseline GreenLight 24.0 (4.4) GreenLight PVP  23.1 (4.5) 0.073
(2021) (n=312) 3 months PVP 11.7 (3.3) (day-case) 12.4 (3.5) >0.05*
6 months (inpatient) 11.6 (3.2) 11.8 (3.1) >0.05*
12 months 11.1 (3.0) 11.4 (2.8) >0.05*

Abbreviations: RCT, randomised controlled trial; PVP, photoselective vaporisation of the prostate; TURP, transurethral resection of the prostate;
NR, not reported

TIntervention (ejaculatory hood sparing GreenLight PVP) and comparator (standard GreenLight PVP) have been swapped in order to be
consistent with reporting of other studies
* Comparison between outcome measure at that time point compared to baseline/preoperative measure not a comparison between arms
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Change in prostate volume
Only one study reported on change in prostate volume, Table 5; Eken and

Soyupak (2018) reported a significant change in prostate volume following
surgical intervention after three months follow up. Prostate volume was
reported across the aggregated cohort of participants, whilst other study
outcomes were otherwise reported by subgroups depending on anticoagulant
use or non-use. No significant difference in baseline prostate volume between

the groups was reported (p=0.35).

Two studies reported reduction in prostate volume up to 12 months following
GreenLight XPS PVP, however no statistical analysis or inference was made
(Liu et al. 2020; Tao et al. 2019). Chen and Chiang (2016) reported a
significant change in percentage reduction in prostate volume between
patients undergoing PVP using either the GreenLight XPS and GreenLight
HPS systems (p=0.0008).

Table 5. Summary of the studies (N=1) reporting in change in prostate
volume; reported as mean (SD), median [IQR] or median {range}.

Author Total no. Timepoint Baseline Follow-up p-value
(year) of patients prostate prostate

volume ml volume, ml
Eken and n=233 3 months 57.2 (19.4) 30.4 (9.1) <0.05
Soyupak
(2018)

Maximum flow rate (Qmax)
Five comparative studies reported maximum flow rate, including one RCT,

two propensity matched cohorts, and two non-randomised studies. Two

subgroup analyses also reported on this outcome, both were retrospective

cohort studies (one comparing subgroups based on anticoagulation status,

one comparing outcomes of day-case and inpatient surgeries), Table 6.

The RCT (n=49) by Abolazm et al. (2020) reported no significant difference in
Qmax between standard GreenLight PVP (n=24) and ejaculatory hood

sparing GreenLight PVP (n=25) arms at 1, 3, 6 and 12 months follow-up. The

authors also reported no significant difference in detrusor pressure reached
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during maximum urinary flow (PdetQmax, measured in ml H20) post-

operatively between arms.

The database reported by Campobasso et al. (2020) reported that Qmax was
not significantly different between patients with prostate volume less than 100
ml and those not. However, the study reported that the increase in Qmax was
larger in those with large prostates, p=0.022. Lee et al. (2016) reported a
significant improvement in Qmax up to 24 month follow-up, and reported no
difference between patients taking anticoagulation (n=186) and those not
(n=198).

Xu et al. (2021) reported significant improvements in Qmax up to 12 months
follow-up when compared to baseline measurements, with no statistical
comparison between day-case and inpatient patients. Castellani et al. (2018)
reported no significant difference in the proportion of patients with an increase
in Qmax of 10.5 or greater at 6 months between GreenLight PVP and
ThuVEP propensity matched arms (57.8% and 53.3% respectively), but a
significant difference in the proportion of patients with an increase in Qmax of

12 or greater at 12 months (64.4% and 33.3% respectively).

The non-randomised study (n=100) by Mattevi et al. (2020) reported no
significant difference in change in Qmax at 12 months between patients
undergoing TURP (n=50) or GreenLight PVP (n=50). Similarly, the propensity
matched cohort (n=110) by Cimino et al. (2017) found no difference in change
in Qmax between GreenLight (n=55) and TURP (n=55) at 3, 6 and 12 months.
The propensity matched cohort (n= 444) by Azizi et al. (2017) reported a
significant difference in change in Qmax between GreenLight PVP (n=222)
and GreenLight vaporincision (n=222) arms at 6 months with a higher urinary
flow rate in the latter group. Two additional studies illustrated the change in
Qmax but did not provide numerical values. Goueli et al. (2017) stratified a
cohort by presence of pre-operative urine retention, and Meskawi et al. (2019)
stratified a cohort by antithrombotic status (no antithrombotics, aspirin,
antiplatelets, anticoagulation); both studies reported a significant increase in
Qmax compared with baseline within each subgroup at all follow-up time
points up to 24 months.
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Table 6: Comparative studies (N=7) reporting change in Qmax; reported as mean (SD), median [IQR] or median {range}

Author (year) Study design Timepoint Intervention Qmax Comparator Qmax p-value
Abolazm et al. RCT (n=49) Baseline GreenLight PVP 8.7 (3.4) GreenLight PVP 7.9 (3.0) 0.3
(2020)t 1 month (standard) NR (ejac hood paring) NR 0.6

3 months NR NR 0.8

6 months NR NR 0.3

12 months NR NR 0.6
Azizi et al. Propensity matched | Baseline GreenLight PVP 8.2 GreenLight vaporincision 71 0.017
(2017) (n=444) 6 months 17.6 19.9 0.008
Cimino et al. Propensity matched | Baseline GreenLight PVP 9.12 (1.92) TURP 9.06 (2.01) 0.45
(2017) (n=110) 3 months NR NR 0.91

6 months NR NR 0.49

12 months NR NR 0.87
Mattevi et al. Non-randomised Baseline GreenLight PVP 8.4 (1.7) TURP 7.6 (3.0) 0.14
(2020) (n=100) 1 year 17 (3.0) 15.6 (6.4) 0.15
Cindolo et al. Non-randomised Baseline GreenLight PVP 8.2[7.0to 10.0] GreenLight PVP (anatomical) 9.0[7.0to0 10.9] 0.301
(2017) (n=813) 6 months NR NR
Lee et al. Cohort (n=384) Baseline GreenLight PVP (no 6.3 [3 to 11] GreenLight PVP (anticoag) 8.7 [5.3t0 11.7] 0.06
(2016) 1 month anticoag) 10.9 [6.6 to 18.2] 11.2[6.6 to 18.2] 0.73

3 months 14.4 [8.6 to 20.3] 14.1 [10.6 to0 19.3] 0.93

6 months 12.9[9.2 to 20.3] 18.2 [12.9 to 22.5] 0.25

12 months 16.6 [9.4 to 20.5] 16.5[11.7 to 22.5] 0.87

2 years 17.5[12.6 to 21.3] 18.7 [15.6 to 22.3] 0.40
Xu et al. (2021) | Cohort (n=312) Baseline GreenLight PVP 6.9 (2.7) GreenLight PVP (day-case) 6.7 (2.4) 0.577

3 months (inpatient) 16.9 (1.8) 17.2 (2.0) >0.05*

6 months 171 (1.7) 17.4 (1.9) >0.05*

12 months 17.3(1.4) 17.5(1.6) >0.05*

Abbreviations: NR, not reported; PVP, photoselective vaporisation of the prostate; TURP; transurethral resection of the prostate; RCT, randomised controlled trial
TIntervention (ejaculatory hood sparing GreenLight PVP) and comparator (standard GreenLight PVP) have been swapped in order to be consistent with reporting of other studies.
* Comparison between outcome measure at that time point compared to baseline/preoperative measure not a comparison between arms
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Post-void residual volume (PVR)
Four comparative studies report on post-void residual volume (PVR),

including one RCT, one propensity matched cohort and two retrospective
cohort studies (one comparing subgroups defined by anticoagulation status,

one comparing outcomes between day-case and inpatient surgeries), Table 7.

No significant difference in PVR was reported in the RCT by Abolazm et al.
(2020) between standard GreenLight PVP and ejaculatory hood sparing
GreenLight PVP arms (if correction for multiple statistical testing had been

applied) at 1, 3, 6 and 12 months follow-up.

A significant difference in PVR between GreenLight PVP and GreenLight
vaporincision arms was reported by Azizi et al. (2017) at six months with a

lower PVR reported in the latter technique.

Lee et al. (2016) reported a significant improvement in PVR up to 24 months
follow-up, with no significant difference between patients taking

anticoagulation (n=186) and those not (n=198).

Xu et al. (2021) reported significant improvements in PVR up to 12 month
follow-up when compared to baseline measurements, with no statistical

comparison between day-case and inpatient patients.

Two additional studies illustrated the change in PVR but did not provide
numerical values. Goueli et al. (2017) stratified a cohort by presence of pre-
operative urine retention, and Meskawi et al. (2019) stratified a cohort by
antithrombotic status (no antithrombotics, aspirin, antiplatelets,
anticoagulation); both studies reported a significant decrease in PVR
compared with baseline within each subgroup at all follow-up time points up to
24 months.
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Table 7: Summary of studies (N=4) reporting changed in PVR; reported as mean (SD) or median [IQR]

Author (year) Study design Timepoint Intervention Post-operative Comparator Post-operative PVR p-value
PVR
Abolazm et al. RCT (n=49) Baseline GreenLight PVP 22 [0-240] GreenLight PVP 26 [0-300] 0.5
(2020)t 1month NR (ejac hood NR 0.8
3months NR sparing) NR 0.04
6months NR NR 0.8
12months NR NR 0.4
Azizi et al. (2017) Propensity Baseline GreenlLight PVP 221 GreenLight 255 0.24
matched 6months 55 vaporincision 26 <0.001
(n=444)
Lee et al. (2016) Cohort (n=384) | Baseline GreenLight PVP 100 [50 to 250] GreenLight PVP 95.5 [50 to 150] 0.02
1 month (no anticoag) 39.5[0 to 98] (anticoag) 37 [0 to 110] 0.62
3 months 16 [0 to 49] 2 [0to 52] 0.98
6 months 25 [0 to 55] 0 [0 to 55] 0.66
12 months 20 [0 to 55] 10 [0 to 46] 0.58
2 years 10 [0 to 50] 0 [0 to 45] 0.43
Xu et al. (2021) Cohort (n=312) | Baseline GreenLight PVP 126 (76.8) GreenLight PVP 109.7 (72.3) 0.067
3 months (inpatient) 16.6 (18.1) (day-case) 16.9 (19.8) >0.05*
6 months 17.0 (16.3) 16.6 (15.5) >0.05*
12 months 17.3 (16.6) 17.2 (16.9) >0.05*

Abbreviations: NR, not reported; PVP, photoselective vaporisation of the prostate; RCT, randomised controlled trial

TIntervention (ejaculatory hood sparing GreenLight PVP) and comparator (standard GreenLight PVP) have been swapped in order to be consistent with reporting of

other studies.

*Comparison between outcome measure at that time point compared to baseline/preoperative measure not a comparison between arms
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Duration of catheterisation
Seven comparative studies reported on post-surgery catheterisation including:

one RCT, four non-randomised comparative studies, two propensity matched
cohorts. Four subgroup analyses also reported on this outcome, all of which
were retrospective cohorts (three comparing anticoagulation status, one

comparing between day-case and inpatient surgeries), Table 8.

Three studies reported a significantly shorter duration of catheterisation with
GreenLight PVP than TURP. This included the propensity matched cohort by
Cimino et al. (2017), 1.2 days for GreenLight PVP and 4.7 days for TURP, the
non-randomised study by Mattevi et al. (2020) mean duration of 1.2 and 3.1
days for GreenLight PVP and TURP, and the non-randomised study by
Reimann et al. (2019), median of 1 days for GreenLight PVP and 2 days for
TURP. The latter also reported that removal of the suprapubic catheter was
signficantly earlier in the GreenLight PVP arm; after median of 2 (range 2 to 3)
days versus 3.5 (range 3 to 4) days, p<0.001. Mattevi et al. (2020) reported
that transient recatheterisation was performed for urinary retention at catheter
removal in 13 of 50 patients (26%) undergoing TURP, and in 3 of 50 patients
(6%) undergoing GreenLight PVP.

No significant difference in duration of catheterisation between standard
GreenLight PVP and ejaculatory hood sparing GreenLight PVP arms was
observed in the RCT at 1, 3, 6 and 12 months follow-up (Abolazm et al. 2020).
The non-randomised study by Hibon et al. (2017) reported a difference in
duration of catheterisation between GreenLight PVP and anatomical PVP,
mean 1.3 and 1.9 days respectively, however this would not have reached
significance if accounting for multiple statistical testing. This study reported
that post-operatively ten patients had acute urinary retention that required

catheterisation.

Xu et al. (2021) reported a significant difference in duration of catheterisation
between day-case and inpatient surgery patients; mean of 0.6 and 2.2 days

respectively, p<0.01.
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Lee et al. (2016) reported no difference in duration of catheterisation between
patients taking anticoagulation (n=186) and those not (n=198), p=0.1. Knapp
et al. (2017) reported a significant difference in duration of catheterisation
between patients on anticoagulation (n=59, mean 1.35 days) and those not
(no anticoagulation or aspirin, n=272, mean 0.65 days), but no difference
between patients taking aspirin (n=42, mean 0.66 days) and those not
(n=272). The study also reported that four patients taking anticoagulation and
six patients taking neither anticoagulation nor aspirin required a 3-way

irrigation catheter, however these were not statistically compared.

Goueli et al. (2017) reported a significant difference in duration of
catheterisation between patients with (n=137) and without pre-operative urine
retention (n=195), p<0.001. The study also reported that there was no
statistical difference in the proportion of patients who failed the initial void trial
between the retention and non-retention groups; 18.2% and 10.3%
respectively, p=0.05. Meskawi et al. (2019) reported a significant difference in
duration of catheterisation between patients based on anti-thrombotic therapy
status (categorised as no antithrombotic, aspirin, other antiplatelet,
anticoagulant), however it is unclear to the EAC if this would have remained
significant if correction for multiple statistical testing had been applied. There
was no significant difference in the need for long-term intermittent or
permanent catheterisation across the subgroups: 4.0%, 3.4%, 4.2% and 2.7%

respectively, p=0.9.
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Table 8: Summary of comparative studies (N=11) reporting duration of catheterisation in days, reported as mean (SD),

median [range] or median {IQR}

Author (year) Study design (n) Intervention Duration, Comparator Duration, days p-value
days
Cimino et al. (2017) Propensity GreenLight PVP 1.25 (0.98) TURP (n=55) 4.67 (1.59) <0.01
matched cohort (n=55)
(n=110)
Castellani et al. (2018) | Propensity GreenLight PVP 2 [NR] ThuVEP (n=45) 2 [NR] 0.120
matched cohort (n=45)
(n=90)
Reimann et al. (2019) | Non-randomised GreenLight PVP 1{1to2} TURP (n=114) 2{2to 3} <0.001
(n=254) (n=140)
Mattevi et al. (2020) Non-randomised GreenLight PVP 1.2 (0.5) TURP 3.1(3.4) <0.001
(n=100) (n=50) (n=50)
Cindolo et al. (2017) Non-randomised GreenLight PVP 1[11to 2] GreenLight PVP 1[1to 2] 0.082
(n=813) (n=403) (anatomical n=410)
Abolazm et al. (2020)T | RCT (n=49) GreenLight PVP 1[1to 5] GreenLight PVP 1[1to 5] 0.49
(n=24) (ejac hood sparing,
n=25)
Hibon et al. (2017) Non-randomised GreenLight PVP 1.3 (0.9) Anatomical PVP 1.9 (2.0) 0.046
(n=106) (n=55) (n=51)
Lee et al. (2016) Cohort (n=384) GreenLight PVP 1110 2] GreenLight PVP 1[1to 2] 0.1
(no anticoag, (anticoag, n=186)
n=198)
Knapp et al. (2017) Cohort (n=373) GreenLight PVP 0.7 (0.8) GreenLight PVP 1.4 (3.2) 0.002
(no anticoag or (anticoag, n=59)
aspirin, n=272) -
GreenLight PVP 0.7 (0.7) 0.930
(aspirin, n=42)
Meskawi et al. (2019) Cohort (n=322) GreenLight PVP 1[1to 1] GreenLight PVP 1[1to1] <0.001
(no anti- (aspirin, n=87)
thrombotic,
n=274) GreenLight PVP 1[1to 2]
(other antiplatelet,
n=24)
GreenLight PVP 1[1to 2]
(anticoag, n=37)
Xu et al. (2021) Cohort (n=312) GreenLight PVP 2.2 (0.5) GreenLight PVP 0.6 (0.1) <0.01

(inpatient, n=198)

(day-case, n=114)

Abbreviations: PVP, photoselective vaporisation of the prostate; RCT, randomised controlled trial; TURP, transurethral resection of the

prostate

tIntervention (ejaculatory hood sparing GreenLight PVP) and comparator (standard GreenLight PVP) have been swapped in order to be
consistent with reporting of other studies.
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Conducted exclusively in a patient cohort with retention, Gondran-Tellier et al.
(2021) reported that post-operative success of catheter removal was achieved
in 154 of 171 patients (90%) and was significantly different across TURP,
PVP, endoscopic enucleation, PAE, open prostatectomy groups; 87.5%,
95.1%, 100%, 53.3%, 100% respectively, p<0.001. Urinary catheter-free rates
without using BPH medications was similar between TURP and PVP at 12
months; 60.4% and 74.2%, p=0.15. Using backwards stepwise multivariate
logistic regression analysis (adjusting for variables with p<0.20 in univariate
analysis) with TURP as the reference, the following were significantly
associated with failure to remove the catheter at 12 months: PVP (OR 0.27
[0.10 to 0.69], p=0.008), endoscopic enucleation (OR 0.08 [0.022 to 0.49],
p=0.023), open prostatectomy (OR 0.10 [0.01 to 0.57], p=0.034), PAE (OR
5.27 [1.28 to 27.75], p=0.30), Charlson score (OR 1.36 [1.14 to 1.66],
p=0.001), and number of preoperative trials without catheter failures (OR 2.53
[1.23 to 5.51], p=0.014).

The retrospective cohort by Meskawi et al. (2017) additionally reported that
10% of patients failed the first void trial after surgery; the majority (66%)

occurring in men with indwelling catheter pre-operation.

The retrospective cohort analysis conducted by Campobasso et al. (2020)
reported no difference in duration of catheterisation between patients with
prostate volume less than 100 ml (n=916) and those with prostate volume
greater or equal to 100 ml (n=115), p=0.769 undergoing GreenLight XPS
PVP.

Rate of dysuria (pain)
The non-randomised comparative study by Mattevi et al. (2020) reported no

significant difference in early dysuria or urge within 30 days of the PVP or
TURP procedure, 32% (16 of 50) and 16% (8 of 50) respectively, p=0.06.
Eken and Soyupak (2018) reported dysuria urgency in patients taking
anticoagulation and those not as 5.1% and 6.9% respectively, the EAC has
determined that there was no statistical difference using proportion test,
p=0.85.
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Quality of life measures
International Prostate Symptoms Score- Quality of Life (IPSS-Qol)

A total of four studies reported comparison of IPSS-QoL between arms,
including one RCTs, and one propensity matched cohort, two retrospective
cohorts (one comparing subgroups based on anticoagulation status, one

comparing day-case and inpatient subgroups), Table 9.

The non-randomised study by Reimann et al. (2019) also reported the change
in IPSS-QoL in GreenLight PVP and TURP arms, but at different time points
(27 months and 36 months) respectively, therefore the EAC has excluded

their statistical comparison.

No significant difference in IPSS-QoL between standard GreenLight PVP
(intervention) and ejaculatory hood sparing GreenLight PVP (comparator)
arms was observed at 1, 3, 6 and 12 months follow-up (Abolazm et al. 2020).
Azizi et al. (2017) reported no significant difference in QoL scores between
propensity matched GreenLight PVP and vaporincision arms at baseline and

6 month follow up.

Lee et al. (2016) reported an improvement in QoL at all follow-up timepoints
up to 24 months, with no difference between patients taking anticoagulation

and those not (other than at baseline).

Xu et al. (2021) reported significant improvements in IPSS-QoL up to 12
months follow-up when compared to baseline measurements, with no

statistical comparison between day-case and inpatient patients.

Azizi et al. (2017) also reported a significant different in change in QoL from
baseline and at 6 months within GreenLight PVP and vaporincision arms with
a greater change noted with the latter intervention (-2.7 vs. -3.4, p<0.001).
One additional study illustrated the change in quality of life but did not provide
numerical values; Goueli et al. (2017) stratified a cohort by presence of pre-
operative urine retention and reported a significant decrease in IPSS-QoL
compared with baseline within each subgroup at all follow-up time points up to
24 months.
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Table 9: Summary of comparative studies (N=4) reporting IPSS-QoL outcome; mean (SD), median [IQR]

Author (year) Study Timepoint Intervention IPSS-QolL, mean Comparator IPSS-QolL, p-value
design (n) (SD) mean (SD)
Abolazm et al. RCT (n=49) | Baseline GreenLight 5.3 (0.68) GreenLight PVP 5.6 (0.58) 0.07
(2020)t 1 month PVP NR (ejac hood sparing) NR 0.6
3 months NR NR 0.5
6 months NR NR 0.5
12 months NR NR 0.07
Azizi et al. (2017) | Propensity Baseline GreenLight 4.1 GreenLight 4.3 0.33
matched 6 months PVP 1.3 vaporincision 1.1 0.57
(n=444)
Lee et al. (2016) Cohort Baseline GreenLight 4 [3 to 5] GreenLight PVP 3 [3to 5] <0.01
(n=384) 1 month PVP (no 2[11to 4] (anticoag) 2110 3] 0.74
3 months anticoag) 1[11to 3] 1[11to 2] 0.47
6 months 1[1to 2] 1[1to 2] 0.41
12 months 1[11to 3] 0[1to02] 0.18
2 years 2[1to 3] 2[1to 3] 0.91
Xu et al. (2021) Cohort Baseline GreenLight 4.4 (0.8) GreenLight PVP 4.6 (0.9) 0.061
(n=312) 3 months PVP (inpatient) 2.3 (0.7) (day-case) 2.4 (0.8)
6 months 2.2 (0.8) 2.2(0.7)
12 months 2.2(0.7) 2.1(0.7)

quality of life

Abbreviations: IPSS-Qol, international prostate score quality of life; RCT, randomised controlled trial; PVP, photoselective vaporisation; QoL,

TIntervention (ejaculatory hood sparing GreenLight PVP) and comparator (standard GreenLight PVP) have been swapped in order to be consistent
with reporting of other studies.
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Patient Global Impression of Improvement (PGI-I)

Three studies reported on the Patient Global Impression of Improvement
(PGI-I). Castellani et al. (2018) reported no difference in perception of
improvement between GreenLight or ThuVEP arms at six months, p=0.306.
Cindolo et al. (2017) reported no difference in outcomes between GreenLight
PVP and anatomical PVP arms, p=0.420; however the time of this
measurement was not explicitly defined. Campobasso et al. (2020) reported
that there was a difference in PGI-I between patients with prostate volume
smaller than 100 ml and those not, as determined by chi-squared test across
all seven categories, p=0.012, however the timepoint of the questionnaire was

poorly reported, Table 10.

Table 10: Summary of studies (N=1) reporting on Patient Global Impression of

Improvement (PGI-1), mean (IQR)

PGI-I Prostate volume <100 cc Prostate volume 2100 cc
(n=916) (n=115)

1 447 (48.8) 63 (54.8)

2 272 (29.7) 30 (26.1)

3 68 (7.4) 2(1.7)

4 22 (2.4) 2(1.7)

5 8(0.9) 0 (0)

6 3(0.3) 1(0.9)

7 0 (0) 1(0.9)

Preservation of sexual function
Only one RCT was specifically powered to detect a significant difference in

antegrade ejaculation. Abolazm et al. (2020) reported a significant difference
in the proportion of patients with antegrade ejaculation, 85% and 31.6%,
between patients undergoing ejaculatory hood sparing GreenLight PVP and

standard GreenLight PVP respectively, p=0.001.

Sexual function and health was measured using a variety of patient

questionnaires across the included studies.

Ejaculatory Domain of Male Sexual Health Questionnaire (EiD-MSHQ)
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The propensity matched cohort by Cimino et al. (2017) reported significantly
higher ejaculatory function (defined as EjD-MSHQ>0) at 12 months with
GreenLight PVP than TURP, 34.5% and 58.8% respectively, p=0.007.

The RCT by Abolazm et al. (2020) reported a significant reduction in the EjD-
MSHQ score after standard GreenLight PVP at 6 and 12 months (each
p<0.001 when compared with baseline), and no significant difference after
ejaculatory hood sparing GreenLight PVP (p=0.18 and 0.078, respectively).
The median EjD-MSHQ score was higher for ejaculatory hood sparing
technique; 28.5 (range 1 to 33) and 27 (range 1 to 33) at 6 and 12 months,
when compared with standard GreenLight PVP; 9.5 (range 1 to 35) and 9
(range 0 to 33) at 6 (p=0.005) and 12 months (p<0.001).

International Index of Erectile Function-15 (IIEF-15)

Abolazm et al. (2020) reported a significant reduction in IIEF-15 score at 1
year with standard GreenLight PVP (mean 58.4 at baseline, median 48 at 12
months post-operation; p<0.001), but not with ejaculatory hood sparing
GreenLight PVP (mean 58.8 at baseline, median 53.5 at 12 months; p=0.18).

Sexual Health Inventory for Men (SHIM)

The propensity matched cohort reported by Cimino et al. (2017) found no
significant difference in SHIM between TURP and GreenLight PVP at 3, 6 and

12 months.

Length of hospital stay
Eight comparative studies reported on hospital length of stay, including one

RCT, six non-randomised comparative studies and one propensity matched
cohort. Three retrospective cohort studies also reported on this outcome (all

comparing subgroups based on anticoagulant/antiplatelet status), Table 11.

Reimann et al. (2019) reported a significant difference in length of stay of
GreenLight PVP when compared to TURP; median of two and four days
respectively, p<0.001. Prolonged hospital stays (greater than 2 days for
GreenLight PVP and four days for TURP) were more common in in the TURP
arm; 37% and 58% respectively, p=0.001. Gondran-Tellier et al. (2021)
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reported a significant difference in length of stay between TURP, PVP,
endoscopic enucleation, prostate artery embolisation and open prostatectomy
in a cohort of patients undergoing surgery exclusively with retention. They
reported that length of stay was shorter in the PVP arm compared with TURP;
medians of 5 days and 6 days respectively, p=0.002. The non-randomised
study by Mesnard et al. (2021) conducted exclusively in patients with
haemophilia reported longer hospital length of stay in TURP versus
GreenLight PVP, medians nine and five days respectively; however no
statistical comparison was conducted due to small sample size (n=10).
Castellani et al. (2018) found no difference in length of stay between
propensity matched patients undergoing GreenLight PVP and those
undergoing ThuVEP, p=0.088.

Cindolo et al. (2017) reported no difference in hospital stay between
GreenLight PVP and anatomical PVP, p=0.25. Abolazm et al. (2020) reported
no significant difference in hospital stay between standard GreenLight PVP
and ejaculatory hood sparing GreenLight PVP. The non-randomised study by
Hibon et al. (2017) similarly reported no significant difference in length of

hospital stay between GreenLight PVP and anatomical PVP.

Knapp et al. (2017) reported a significant difference in duration of hospital
stay between patients on anticoagulation and those not (no anticoagulation or
aspirin), but no difference between patients taking aspirin and those not.
Goueli et al. (2017) reported that patients with preoperative urine retention
experienced longer hospital stay (p=0.002). Meskawi et al. (2019) reported a
significant difference in length of hospital stay between patients based on anti-
thrombotic therapy status (categorised as no antithrombotic, aspirin, other
antiplatelets, anticoagulant), however it is unclear to the EAC if this would
have remained significant if correction for multiple statistical testing had been
applied. The retrospective cohort analysis conducted by Campobasso et al.
(2020) reported a median (IQR) length of post-operative stay as 2 (1 to 2)
days, with no difference between patients with prostate volume less than 100
ml (n=916) and those with prostate volume greater or equal to 100 ml
(n=115), p=0.126.
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Table 11: Summary of comparative studies (N=11) reporting on length of stay (LoS) in days, reported as mean (SD), median

[IQR] or median {range}

Author (year) Study design Arm 1 LoS, days Arm 2 Comparator p-value
Reimann et al. (2019) Non-randomised | GreenLight PVP (n- 2 {2 to 4} TURP (n=114) 4 {3 to 5} <0.001
(n=254) 140)
Mathieu et al. (2017) Non-randomised | GreenLight PVP 2.8 (2.9) TURP (monopolar, 3.4 (2.3) <0.001
(n=214) (n=51) n=99)
Open prostatectomy 8.0 (3.8)
(n=23)
HoLEP/ThuLEP (n=64) 2.6 (2.5)
Gondran-Tellier et al. Non-randomised | GreenLight PVP 5[5 to 6] TURP (mono- and bi- 6[5t07] <0.001
(2021) (n=171) (n=62) polar, n=48)
Endoscopic enucleation 3 [3 to 3]
(n=21)
PAE (n=15) 3 [3to4]
Open prostatectomy 11[10 to 12]
(n=25)
Mattevi et al. (2020) Non-randomised | GreenLight PVP 1.7 (0.8) TURP (n=50) 3.8 (2.6) 0.001
(n=100) (n=50)
Castellani et al. (2018) Propensity GreenLight PVP 2 [NR] ThuVEP (n=45) 3 [NR] 0.088
matched (n=90) | (n=45)
Cindolo et al. (2017) Non-randomised | GreenLight PVP 2[11to 3] GreenLight PVP 2[1to02] 0.25
(n=813) (n=403) anatomical (n=410)
Abolazm et al. (2020)1 RCT (n=49) GreenLight PVP 1[11to 3] GreenLight PVP (ejac 1[1to 2] 0.64
(n=24) hood sparing, n=25)
Hibon et al. (2017) Non-randomised | GreenLight PVP 2.0 (1.6) Anatomical PVP (n=51) 2.5 (1.6) 0.111
(n=107) (n=55)
Lee et al. (2016) Cohort (n=384) GreenLight PVP (no  3.5[1to 4] GreenLight PVP 41 to 4] <0.01
anticoagulation, (anticoagulation, n=186)
n=198)
Knapp et al. (2017) Cohort (n=373) GreenLight PVP (no 1.0 (0.7) GreenLight PVP 1.9(3.4) <0.001
anticoag or aspirin, (anticoag, n=59)
n=272) GreenLight PVP (aspirin, 1.0 (0.6) 0.992
n=42)
Meskawi et al. (2019) Cohort (n=322) GreenLight PVP (no 0[0to 1] GreenLight PVP (aspirin, 1[0 to 1] <0.001
antithrombotic, n=87)
n=274) GreenLight PVP (other 1.5 [1 to 3]
antiplatelet, n=24)
GreenLight PVP 1[0 to 2]

(anticoag, n=37)

Abbreviations: NR, not reported; PAE, prostate artery embolization; PVP, photoselective vaporisation of the prostate; RCT, randomised

controlled trial; TURP, transurethral resection of the prostate; ThuVEP, thulium laser vaporesection of the prostate

tIntervention (ejaculatory hood sparing GreenLight PVP) and comparator (standard GreenLight PVP) have been swapped in order to be
consistent with reporting of other studies.
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Frequency of completion as day-case
Four studies explicitly reported the proportion of patients undergoing

GreenLight intervention as a day-case procedure, ranging between 36.5%
and 90.3%, Table 12.

Table 12: Summary of studies (N=4) reporting on day-case procedure rates.

Author (year) Proportion of procedures
conducted as day-case

Berquet et al. (2015) 121/134 (90.3%)

Trail et al. (2021) 366/538 (68.0%)

Xu et al. (2021) 114/312 (36.5%)

Zhou et al. (2017) 234/327 (71.6%)

tCalculated by EAC

The cohort study by Berquet et al. (2015) reported that 90.3% of GreenLight
PVP procedures were conducted as a day-case procedure, and that reasons
for hospital overnight stay for 9 of 13 procedures were due to organisational
or logistical reasons. The UK study by Trail et al. (2021) reported that 68%
(366 of 538) were managed as day-cases, but that 96% (519 of 538) were

discharged within 23 hours of admission.

The retrospective cohort by Trail et al. (2021) reported subgroup analysis and
compared results of day-cases (n=366) and and those with overnight stay
(n=172). The authors report that patients undergoing intra-operative
conversion to TURP were more likely to remain in hospital overnight (1.1%
versus 7.1% in day-case and those with overnight stay respectively, OR 6.44
[2.02 to 20.57], p=0.002). The study also reported that patient-reported
satisfaction was higher (89.6% versus 81.6%, p=0.03) and reoperation rate
lower (5.7% versus 10.5%), p=0.04) in day-case patients compared to those
who remained in hospital overnight. In univariate analysis, age of 80 year or
older, ASA score of 3 or greater, prostate volume of 80 ml and operation time
of 60 minutes or greater were all significant predictors of overnight stay
following GreenLight PVP procedure. In multi-variate analysis, age of 80
years or greater and ASA score of 3 or greater remained predictors of

overnight stay.
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An additional retrospective cohort study by Xu et al. (2021) included 312
patients undergoing GreenLight PVP during a study period, of which 114
(37%) were indicated for day-case surgery. However, the author reported that
4 of 114 (3.5%) had delayed discharge beyond 24 hours due to high fever in 1

patient, and gross haematuria requiring bladder irrigation in 3 patients.

Rate of readmission
The EAC has interpreted this outcome to also include retreatment. The EAC

have not tabulated this outcome due to the variation in time points reported

and inconsistent reporting of reinterventions and readmission types.

The non-randomised study by Reimann et al. (2019) reported that post-
operative re-intervention due to bleeding (Clavien-Dindo >Illa) was required in
3 of 114 TURP patients (12%), and in none of the 140 patients receiving
GreenLight PVP, however the difference was not statistically significant,
p=0.09. Overall need for re-intervention was the same between GreenLight
PVP and TURP arms; 4% and 10%, p=0.09 although time points were not
reported. The non-randomised study by Gondran-Tellier et al. (2021) reported
that 26 of 171 patients (15.2%) had recurrence of acute urinary retention, and
5 (2.9%) required reoperation within 12 months of the original procedure; 3
after PAE, 1 after TURP, 1 after PVP, and 0 after open prostatectomy or
endoscopic enucleation, p=0.01. The non-randomised study by Mattevi et al.
(2020) reported that five patients in the TURP arm, experienced bladder neck
sclerosis or prostate tissue regrowth requiring additional TURP surgery within
one year. None of the patients in the GreenLight PVP arm required additional
intervention, p=0.02. Castellani et al. (2018) reported that reoperation after 30
days was not significantly different between propensity matched GreenLight
PVP and ThuVEP patients; 6.7% and 8.9%, p=0.694.

The propensity matched study by Azizi et al. (2017) reported that post-
operative visits to the emergency department and hospitalisations for
complications were not significantly different between GreenLight PVP and
GreenLight vaporincision arms. However, in the early post-operative period
(within 90 days), more clinic visits were observed in the GreenLight PVP arm;
14.4% versus 5.9%, p=0.004.
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Abolazm et al. (2020) reported that 7 of the 46 patients (15.2%) followed to 1
year required retreatment; 3 in standard GreenLight PVP and 4 in the
ejaculatory hood sparing GreenLight PVP, p=0.4. Reasons for repeat
procedure included three residual adenoma, three incisions for bladder neck
contracture and one resection loop clearance of heavy prostatic fossa
encrustation. Cindolo ef al. (2017) reported that a second intervention was
required in 3.1% of patients; 16 patients in the GreenLight PVP arm and 8 in
the anatomical PVP arm, however no statistical comparison was conducted
and no time period defined. Only one patient in standard GreenLight PVP arm

required an implant of a prosthesis for urinary incontinence.

Mathieu et al. (2017) reported that 26 of 237 (11%) required readmission,
however did not report readmission by the type of original procedure
(monopolar TURP, open prostatectomy, HoLEP, ThuLEP, or PVP) and did not
describe the duration of follow-up. The study reported that prostate volume
and ASA score were independent predictors of overall complications (p=0.01

and p=0.02 respectively) while technique was not (p=0.71).

The study by Mesnard et al. (2021), conducted exclusively in patients with
haemophilia, reported that three patients presented with complications with
two requiring readmission after hospital discharge following GreenLight PVP.
Patients with haemophilia A had abnormal haematuria and one required
surgical revision. In a cohort exclusively at high risk of bleeding, Waters et al.
(2021) reported that 22 of 374 (5.9%) patients required readmission: 12 due
to urinary retention (requiring temporary urethral catheterisation, with prostate
volume being greater than 100 ml in 5 patients) and 10 due to haematuria
(prostate volume being greater than 100 ml in 9 patients, 8 managed with
urethral catheter and continuous bladder irrigation until urine cleared, 2
required cystoscopy and bladder washout). Eken and Soyupak (2018)
reported the need for reoperation within 3 months was 1.7% (1 of 59) in
patients taking anticoagulation and 2.3% (4 of 174) in patients not on
anticoagulation, with no significant difference in proportions determined by the
EAC.
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The database by Campobasso et al. (2020) reported that 25 of 1,031 (2.4%)
required reintervention including 11 TURP (1.0%), 8 bladder neck incision
(0.8%), 6 urethrotomy (0.6%). The retrospective database by Law et al.
(2021) reported that 13.2% required readmission within 30 days with the
majority being visits to the emergency department for grade | haematuria. In
569 patients followed up to 60 months, BPH recurrence requiring surgical
reintervention was reported in 10 patients (1.5%) within 60 months, and 19
patients (3.3%) were restarted on BPH medications. Berquet et al. (2015)
reported that 2 of 134 (1.5%) were rehospitalised within the first month post-

operatively, both were readmitted for haematuria requiring bladder irrigation.

Meskawi et al. (2017) reported that complications requiring intervention under
regional or general anaesthesia (Clavien-Dindo Ill) were recorded in 3.9% of
patients. Retreatment rates were 0.9% within 0 to 12 months, 5.4% within 12
to 24 months, 9.3% within 24 and 36 months, and 2.4% within 36 to 48
months. The study reported that retreated patients were more likely to have

larger prostate volume; 150 ml versus 120 ml, p=0.002.

Meskawi et al. (2019) reported that 30-day readmission rates were
significantly different depending on patients’ medical therapy use: those taking
no anti-thrombotics (4%), aspirin (8%), other antiplatelets (12.5%), and
anticoagulants (16.2%), p=0.02. Retreatment rates were not significantly

different across groups: 1.5%, 0%, 4.2%, and 0% respectively, p=0.3.

Lee et al. (2016) reported that there was no difference in the number of
patients requiring reoperation between anticoagulation and no anticoagulation
subgroups; four patients and three patients respectively (p=0.49), six of which
were due to refractory haematuria, and one post-operative urethral stricture.
The study also reported that there were no differences in readmissions across
arms, and that the number of anticoagulant the patient was taking was not

associated with reoperation outcome.

Goueli et al. (2017) reported that PVP failure (defined as chronic retention
requiring chronic Foley or clean intermittent catheterisation (CIC) was not

significantly different between patients with preoperative urine retention and
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those without; 5.8% and 2.1% respectively, p=0.1. The study also reported
that the need for BPH retreatment within 24 months was not statistically
different between arms; 3 patients with pre-operative retention, 0 patients
without, p=0.1. The authors found no difference in age, history of diabetes,
history of neurological disease, prostate volume, catheterisation type, PVR, or
duration of pre-operative catheterisation between patients with failed PVP

(requiring permanent or intermittent catheterisation) and those who did not.

Procedural blood loss and blood transfusion requirement
The need for blood transfusion in patients receiving GreenLight therapy was

reported in 12 studies; 10 intra-operatively (between 0% and 2.2%) and 2
within 30 days post-operatively (0.6% and 0.8%), Table 13.

Table 13: Summary of studies (N=12) reporting on blood transfusion following
GreenLight PVP.

Author (year) Timepoint Blood transfusion
Mattevi et al. (2020) Intra-operatively and | GreenLight PVP: 0/50 (0%)
post-operatively TURP: 4/50 (8%)
combined
Mesnard et al. (2021) Intra-operatively GreenLight PVP: 0/5 (0%)
TURP: 0/5 (0%)
Post-operatively GreenLight PVP: 0/5 (0%)
TURP: 0/5 (0%)
Castellani et al. (2018) Intra-operatively GreenLight PVP: 1/45 (2.2%)
ThuVEP: 1/45 (2.2%)
Meskawi et al. (2019) Intra-operatively 2/422 (0.5%)
- no antithrombotic: 0/274
- aspirin: 1/87

- other antiplatelets: 1/24
- anticoagulant: 0/37

Goueli et al. (2017) Intra-operatively Retention: 2/137 (1.5%)
No retention: 0/198 (0%)

Hibon et al. (2017) Intra-operatively 1/106 (0.9%)

Lee et al. (2016) Intra-operatively 0/384 (0%)

Knapp et al. (2017) Intra-operatively 0/373 (0%)

Xu et al. (2021) Intra-operatively 0/312 (0%)

Eken and Soyupak (2018) Intra-operatively 0/233 (0%)

Campobasso et al. (2020) 30 days 6/1031 (0.6%)

- Prostate volume <100ml: 6/916
- Prostate volume =2100ml: 0/115

Cindolo et al. (2017) 30 days 6/813 (0.7%)
- Standard PVP: 3/403 (0.8%)
- Anatomical PVP: 3/410 (0.8%)

Abbreviations: PVP, photoselective vaporisation of the prostate; ThuVEP, thulium vapoenucleation
of the prostate; TURP, transurethral resection of the prostate
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The non-randomised comparative study by Mattevi et al. (2020) reported a
significant difference in haemoglobin reduction between GreenLight PVP and
TURP; 0.46 and 1.8 g/L, p=0.01. In this study four patients in the TURP arm
and none in the GreenLight PVP arm required a blood transfusion, p=0.04.
Conducted exclusively in a cohort of patients with haemophilia, Mesnard et al.
(2021) reported that blood loss was higher in the TURP group (n=5) with a
median haemoglobin decrease of 20 g/L compared with 14 g/L in the
GreenLight PVP group (n=5); however statistical comparison was not

conducted due to small sample size.

Meskawi et al. (2019) reported that the median drop in haemoglobin was not
significantly different across subgroups; no anti-thrombotic (7 g/dl), aspirin (8
g/dl), other antiplatelets (8 g/dl), anticoagulation (6 g/dl), p=0.8. Two patients
with baseline haemoglobin value of 80 g/dl required blood transfusion after
surgery. Serious bleeding events were present in 16.8%, 16.1%, 16.7%, and
10.8% of patients across the respective subgroups. Multi-variate analysis
found that none of the subgroups of patients were at higher risk of serious
bleeding events when compared to patients taking no anti-thrombotic
medication when adjusting for age, prostate volume, retention status,

comorbidity score and 5ARI use.

Reimann et al. (2019) reported that intraoperative bleeding with the need for
extensive coagulation as the most common adverse event was significantly
lower in the PVP group than TURP, 5% and 14% respectively, p<0.01.

Eken and Soyupak (2018) reported 10 of 233 patients (4.3%) experienced
bleeding, but that there was no difference in the incidence of bleeding
between the anticoagulation and non-anticoagulation groups; 5.1% and 4.0%,

p-value not reported.

Rate of transurethral resection syndrome (TUR)
TUR syndrome is caused by the absorption of electrolyte-free irrigating fluid

(Hahn 1991). GreenLight XPS IFU advise on the use of saline fluid for
irrigation. The use of saline fluid for irrigation reduces the risk of TUR and

hyponatremia due to the presence of electrolytes in the fluid although excess
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fluid absorption can still be experienced (Wettstein et al. 2016; Hahn 2006;
Porsch et al. 2016).

TUR syndrome was explicitly recorded as an outcome measure in 5 studies,
but only occurred in 1 patient across a total of 1,004 (0.1%) patients reported,
Table 14. The authors did not specify the type of irrigation fluid used where

the patient experienced TUR syndrome (Reimann et al. 2018).

Table 14: Summary of studies (N=5) which reported on Transurethral

Resection syndrome (TUR)

Author (year) TUR
Reimann et al. (2018) 1/375 (0.3%)
Xu et al. (2021) 0/312 (0%)
Liu et al. (2020) 0/150 (0%)
Tao et al. (2019) 0/102 (0%)
Chen and Chiang (2016) 0/65 (0%)
Abbreviations: TUR, transurethral resection syndrome

One study, identified during the EAC literature search, reported on the
irrigation fluid absorption in patients undergoing GreenLight PVP and bipolar
TURP (Porsch et al. 2016). A significantly higher level of fluid absorption was
detected in patients undergoing TURP compared with GreenLight PVP with
25 of 35 (71%) and 14 of 26 (54%) patients respectively, p=0.006. The
absorption of irrigation fluid is possible during any transurethral surgery and
the risks associated depend on the type of fluid used is not considered to be a

risk or adverse event exclusive to GreenLight PVP.

Rate of capsular perforation
Capsular perforation was recorded as an outcome measure in 17 studies; 6 of

which reported no capsular perforations, the proportion of patients
experiencing capsular perforation in the 11 remaining studies ranged between
0.1% and 5.6%, Table 15.
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Table 15. Summary of studies (N=17) reporting on capsular perforation.

Author (year)

Country

Capsular
perforation

Gasmi et al. (2021)
Meskawi et al. (2017)
Law at al. (2021)

Castellucci et al. (2020)
Zhou et al. (2017)
Knapp et al. (2017)
Campobasso et al. (2020)
Cindolo et al. (2017)
Liu et al. (2020)

Azizi et al. (2017)

Rajih et al. (2017)

Xu et al. (2021)
Ghahhari et al. (2021)
Ghahhari et al. (2018)
Tao et al. (2019)
Aboutaleb et al. (2018)
Thomas et al. (2019)

France, Spain

Canada, France, USA
Canada, France, Germany, ltaly,
Mexico, Brazil and Argentina
Italy

Canada

Australia

Italy

Italy

China

Canada, USA

Canada, USA

China

Italy

Italy

China

Egypt, United Arab Emirates
Canada, USA

83/1,491 (5.6%)
12/438 (2.7%)
21/1,471 (1.4%)

6/487 (1.2%)
4/328 (1.2%)
3/373 (0.8%)

8/1,031 (0.8%)*
5/813 (0.6%)
1/150 (0.7%)

1/444 (0.2%)t
1/941 (0.1%)
0/312 (0%)
0/193 (0%)
0/140 (0%)
0/102 (0%)
0/75 (0%)
0/58 (0%)

foccurring in GreenLight vaporincision technique
*all occurring in patients with prostate volume less than 100 ml.

Device related adverse events
The majority of the included studies reported on adverse events (55 of 56;

98%), however the EAC considered only three that reported specifically on

device-related events occurring intraoperatively. The retrospective cohort by

Trujillo et al. (2021) reported 3 of 587 (0.5%) experienced conversion to
TURP due to technical failures with the GreenLight XPS laser (fibre fracture

and fibre failure). The retrospective cohort by Rajih et al. (2017) reported

malfunction of the GreenLight XPS MoXy fibre (metal to glass cap
detachment) in 3 of 941 patients (0.3%). Ferrari et al. (2021b) analysed

surgical smoke from five patients and irrigation fluid from five different

patients, all undergoing GreenLight PVP procedures for BPH. The study

reported that 4 organic and potentially toxic compounds were found within the

smoke samples, and up to 16 in the outflow irrigation fluid.

6 Adverse events

Safety outcomes identified from the clinical evidence has been summarised in
Section 5. The maijority of studies (55 of 56) identified by the EAC recorded
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adverse events as an outcome measure. However, the EAC has focused on

comparative studies, and those comparing risk groups in this narrative review.

The non-randomised study by Reimann et al. (2019) reported that there was
no significant difference in overall adverse events including long-term
complications between PVP and TURP; 53% and 90% respectively, p=0.28.
Post-operative acute urine retention was the most common complication, and
was not significantly different across GreenLight and TURP arms; 6% and
10%, p=0.24. Post-operative urge incontinence was also comparable across
groups; 2% and 3% respectively, p=0.80. The non-randomised study by
Gondran-Tellier et al. (2021) reported a significant difference in 30-day post-
operative complications across TURP, PVP, endoscopic enucleation, PAE
and open prostatectomy; 27%, 19%, 24%, 33% and 64% respectively,
p=0.002. Clavien-Dindo grade | and Il complications were highest in PAE and
open prostatectomy arms, p=0.046, and grades 3 and above only occurred in
TURP and open prostatectomy arms, p=0.027. However, the EAC notes that
the number of patients in each arm were small, and that the study would not
have been powered to detect these small differences. The non-randomised
study by Mattevi et al. (2020) reported no significant difference in minor
complications (based on the Clavien-Dindo classification) between patients
undergoing GreenLight PVP or TURP. However, a difference in major
complications was observed between arms: 7 of 50 (14%) in TURP arm and
none in the GreenLight PVP arm, p=0.01. The non-randomised study by
Mesnard et al. (2021) conducted exclusively in patients with haemophilia,
reported that no intraoperative complications occurred in patients undergoing
TURP (n=5) and those undergoing GreenLight PVP (n=5).

The non-randomised study by Hibon et al. (2017) reported 10 (18.2%)
conversions to TURP in the GreenLight PVP arm, and none in the anatomical
vaporisation arm. No difference in overall total of complications, minor
(Clavien-Dindo categories | and Il) or major (categories Il and 1V), however
length of follow-up was significantly different between arms. Three cases of
bladder-neck sclerosis and four cases of retromeatal stenosis required an
urethrotomy (two in each arm). Minor complications included: 11 urinary
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infections, 9 irritative symptoms. Major complications included surgery for clot
removal and haemostasis; two in GreenLight PVP and three in anatomical
PVP arms. Abolazm et al. 2020 (RCT; n=49) reported complications occurring
intraoperatively or within the first 30 days: 2 cases of pyrexia, 1 failed first
voiding trial, 1 post-operative retention, 3 epididymo-orchitis, 1 post-operative
haematuria. The propensity matched retrospective cohort by Azizi et al.
(2017) reported that there were no difference in intraoperative or post-
operative Clavien-Dindo grade | adverse events between vaporincision and
PVP arms. However, a difference in Clavien-Dindo grade Il complications was

found; 47 in the PVP arm and 21 in the vaporincision arm (Azizi et al. 2017).

Meskawi et al. (2019) reported no difference in overall 30-day complication
rates between 4 subgroups of patients based on preoperative medical
therapy: no anti-thrombotics (31%), aspirin (28.7%), other antiplatelets
(45.8%), and anticoagulants (45.9%), p=0.4. Haematuria Clavien-Dindo |
complications within 30 days were significantly different across subgroups: no
anti-thrombotics (8.4%), aspirin (9.2%), other antiplatelets (25%), and
anticoagulants (27%), p<0.001. Only one patient required a surgical

intervention to stop the bleeding postoperatively, p=0.02.

Lee et al. (2016) reported that 48 of 384 (12.5%) patients experienced a
complication; 27 in 30 days, 11 within 90 days, and no significant difference in
number or timing of complications between patients taking anticoagulation
(n=186) and those not (n=198). The study reported that there was a
significantly higher rate of conversion to TURP in patients on anticoagulation;
13.5% versus 6.1%, p=0.01; however as anticoagulation is associated with a
comorbidity, it is not possible to directly attribute causation to GreenLight

therapy.

Knapp et al. (2017) reported an overall complication occurring in 22% of
patients (82 of 373), occurring in 18 patients taking anticoagulation, 10 aspirin
and 54 taking neither. The majority of complications (79%) were low grade
(Clavien-Dindo | or Il), with the most frequent being recatheterisation in 13
patients, acute urinary retention in 12, UTI in 8, haematuria in 6. No patient
deaths were recorded within 90 days. One patient taking anticoagulation
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developed sepsis and atrial fibrillation requiring cardioversion. The study
reported no statistical difference in overall complication rates between
patients taking anticoagulation and those not taking anticoagulation or aspirin
(p=0.07). However, a significant difference in the number of patients
experiencing a high-grade complications and a significant difference in
patients not experiencing any complications between patients on
anticoagulation (n=59) and those not taking anticoagulation or aspirin (n=314)
was reported (p=0.011). The study also reported intraoperative adverse
events by type of anticoagulation: 9 of 23 on warfarin, 0 of 4 heparin, 6 of 20
clopidogrel, 2 of 9 new oral anticoagulant (NOAC), however the EAC notes

that the study was not powered to detect differences in this outcome.

Goueli et al. (2017) reported no difference in the proportion of patients
requiring conversion to TURP between patients with pre-operative retention
(n=137) and those not (n=195); 3.6% and 2.6% respectively, p=0.5. The study
found no significant difference in overall complications at 30 days between
patients with and without pre-operative urine retention; 29.2% versus 35.9%,
p=0.3. However a significant difference in 90-day complications was observed
between groups; 21.2% in patients with retention, and 35.4% in those without,
p=0.02, with non-retention patients having significantly more LUTS Clavien-
Dindo Il complications requiring medical intervention. The study reported no
Clavien-Dindo grade Ill complications in either group across the median

follow-up of 24 months.

Xu et al. (2021) reported no intraoperative complications in their retrospective
cohort study of 312 patients undergoing GreenLight PVP surgery. The most
common post-operative complications were urinary tract infection (UTI) and
urinary retention. No significant difference in the proportion of patients
experiencing UT| was observed between day-case and inpatient subgroups.
Transient urinary retention requiring re-catheterisation was higher in the day-
case subgroup; 14 of 114 (12.3%) versus 11 of 198 (5.6%), p<0.05, however
the authors report that all cases had indwelling catheters, and these were
successfully removed after 3 to 5 days. Irritative symptoms and urge urinary

incontinence were the most common Clavien-Dindo grade | and |l
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complications, however there were no significant differences between

subgroups.

The retrospective cohort analysis conducted by Campobasso et al. (2020)
reported early complications in 385 of 1,031 patients (37.3%), with the most
frequent complication being burning urination (13.2%). In subgroup analysis,
patients with a large prostate volume (greater or equal to 100 ml) were at
greater risk of developing an early complication in univariate and multivariate
analysis (when adjusting for age, baseline PSA, BPH or LUTS therapy,
antiplatelet or anticoagulation therapy, surgery type (standard or anatomical)
and history of indwelling catheter prior to surgery); OR 1.8 [95%CI 1.2 to 2.9],
p=0.009. Late complications were reported in 142 of 1031 patients (13.8%),
with the most common late complication being storage symptoms with de
novo urgency (4.8%). Patients with a large prostate volume were also at
increased risk of developing a late complication in univariate and multi-variate
analysis; OR 2.2 [95%CI 1.3 to 3.9], p=0.004.

One paper identified from the EAC literature search summarised 2,567
MAUDE (FDA) reports relating to the surgical treatment of BPH (TURP,
HoLEP, GreenLight and UroLift) between January 2015 to October 2017
(Patel et al. 2019). 90.2% of reports identified related to GreenLight (n=2,315)
with all but 0.1% (requiring minor intervention or classed as moderate
complication, n=2) classed as mild complications. Overall, 68.8% (n=1,592)
were reports of tip fracture or detachment; 29.4% (n=681) end firing; 1.2%
(n=27) fibre body breakage; 0.6% (n=15) failure to fire. Two extraperitoneal
bladder perforations were reported with GreenLight related to misuse by the
user. 99.3% of all device complications were found to have no significant

patient-related harm or complications.

The EAC searched the MAUDE (FDA) database on 03/12/2021 using the
search terms ‘GreenLight’; ‘MoXy’; ‘GreenLight XPS’, ‘Boston Scientific’ and
identified 500 adverse event reports between 01/01/2021 (from the guidance
review report) and 30/11/2021. GreenLight XPS had 32 and MoXy Fibers had
468 associated adverse events during these dates respectively. Common
issues relating to MoXy Fibers included: fibre tip and cap damage, including
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breakage and detachment; forward firing; loss of power; fibre burnout. Most
adverse events were resolved through the replacement of the fibre during the
procedure with five reports (1%) of low severity injuries or affects: hematuria

(n=1), urinary retention (n=3), user burn (n=1).

The 32 adverse events relating to the GreenLight XPS Laser console were as

follows:

e Error codes and faults including screen failures, inability to switch on,

test failure, not reaching power, hygiene errors (n=17)

e Foot pedal related issues including sticking, rust or corrosion, failure,

detachment, locking, general error (n=8)

e Machine defects including smoke, burning smell, water leak and

overheating (n=7)

In 17 cases it was explicitly reported that the patient were under general
anesthesia at the time the procedure was cancelled; anaesthesia status
unreported in remaining 15 cases. In one case the procedure was converted
to TURP. No adverse event reported patient harm. The report outcomes and

events identified by the EAC were consistent to those from Patel et al. (2021).

The EAC identified one MHRA field safety notice issued 06/04/2020 relating
to the likelihood of metal cap and fibre tip break temperature related
complaints. The Company initiated a Product Advisory response for the
GreenLight MoXy Laser Fibers reinforcing existing instructions within the
Instructions for Use (IFU) and updated guidance to increase irrigation flow to

increase the liquid cooling effect to reduce temperature related complaints.
7 Evidence synthesis and meta-analysis

Ten systematic reviews were identified in the EAC literature search. However
due to heterogeneity in the population (different risk factors, different severity
and duration of symptoms), intervention (mixture of GreenLight XPS and HPS
consoles, different power settings (80 W, 120 W, 180 W), different fibres,
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different surgical techniques), comparator, and eligibility criteria across
studies, the EAC does not consider the outcome of these systematic reviews

and meta-analysis in line with the NICE Final Scope.

Through its independent literature search, the EAC only identified one
randomised controlled trial (Abolazm et al. 2020). This RCT was powered to
detect difference in persevered antegrade ejaculation between two surgical
techniques both using GreenLight PVP (including ejaculatory hood sparing
technique). Therefore, the EAC considers it inappropriate to conduct any

meta-analysis.
8 Interpretation of the clinical evidence

The EAC identified a large volume of evidence (N=58 studies) specifically
using the GreenLight XPS 180 W console. However, the identified evidence
included only 11 comparative studies. 4 of these studies compared different
surgical techniques using GreenLight XPS, and this included the only
randomised evidence, which compared 24 patients undergoing standard
GreenLight PVP with 25 patients undergoing GreenLight PVP using an
ejaculatory hood-sparing surgical technique. The remaining 7 studies
compared GreenLight PVP with other surgical procedures (TURP, HoLEP,
ThuLEP, PAE, open prostatectomy); however duration of follow-up was
limited to 12 months in 4 studies, and not explicitly reported in 3 studies.
Long-term evidence from single-arm studies demonstrate that improvements
in IPSS, QoL, PVR and Qmax are sustained up to 60 months post-operatively
when compared to baseline. However, due to the lack of randomised
evidence, the EAC is unable to comment on long-term efficacy of GreenLight

when compared to other surgical interventions such as HoLEP or TURP.

The majority of studies included high-risk patients within their recruitment
(prostate volume greater than 100 ml, preoperative urine retention, high risk of
bleeding), but only 4 studies reported high-risk populations exclusively. An
additional 4 cohort studies stratified by anticoagulation status, only 1 reported
need for transfusions (2 of 422, 0.5%); 1 patient on aspirin, 1 on another

antiplatet medication (Meskawi et al. 2019). No blood transfusions were
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required in the cohort study by Lee et al. (2016) (n=384 patients), Knapp et al.
(2017) (n=373 patients), Eken and Soyupak (2018) (n=233 patients). Only
one retrospective cohort study (n=332 patients) reported that duration of
catheterisation and length of stay were significantly different between patients
with and without preoperative urine retention (Goueli et al. 2017). One
retrospective cohort study (n=1,031 patients) by Campobasso et al. (2020)
which used a mixture of standard PVP and anatomical PVP, reported
capsular perforation in 8 patients and blood transfusion in 4, however all these
events occurred in patients with low prostate volume (less than 100 ml).
Whereas the cohort study by Meskawi et al. (2017) conducted exclusively in
patients with prostate volume greater than 100 ml, reported increasing
retreatment rates (0.9%, 5.4%, 9.3%, 2.4% at 1, 2, 3, and 4 years
respectively), and reported that retreated patients were more likely to have

larger prostate volume.

The proportion of patients undergoing GreenLight intervention as a day-case
procedure was reported in four studies, ranging between 36.5% and 90%.
There was concensus from the Clinical experts that day-case GreenLight PVP
procedures are feasible, however wide variability in the proportion of
GreenLight procedures conducted as day-case procedures were estimated by
the Clinical experts in line with the published literature; one expert estimated
25% of procedures were conducted as day-case, one expert estimated 40%
to 60%, five experts estimated between 80% to 90% (EAC Correspondence
Log, 2022). Patients with high anaesthetic risks, frailty, social reasons, co-
morbidity status or requiring conversion to another procedure are considered
most likely to require longer hospitalisation or be unsuitable for day-case

procedure (EAC Correspondence Log, 2022).

Cases of TUR syndrome are rare, with only 1 case recorded across all 56
studies. However, 11 studies reported patients experiencing capsular
perforation ranging between 0.1 and 5.6%, and blood transfusions in up to
2.2%.
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8.1 Integration into the NHS

The majority of identified evidence reported the use of Greenlight XPS in high-
risk patient groups. Only one retrospective cohort study was conducted in a
UK setting, comparing outcomes between day-case and non-day-case
procedures. There is consensus from the Clinical experts with 9 of 11
agreeing that GreenLight XPS can be performed as a day-case procedure or

is associated with a reduced hospital stay (EAC Correspondence Log, 2022)

Four experts stated that lack of training is a potential barrier to adoption
across the wider NHS (EAC Correspondence Log, 2022).

The GreenLight XPS IFU states that everyone in the room is required to wear
protective eyewear. Laser safety precautions for the GreenLight XPS are
specific to the wavelength of its green light (532 nm). Safety equipment and
signage used in other forms of laser therapy (for example, HoLEP) are not
adequate for use with GreenLight, and provider Trusts may have to invest in
additional safety equipment on the advice of their Laser Safety Officer.
Protective measures (for example, googles per staff member in the room
during a GreenLight procedure, and signage if moving GreenLight to day-case

theatre settings) should be considered in economic modelling.

Six of the eleven contacted Clinical experts stated that they currently use the
GreenLight device for BPH surgery, three have never used the device, one
had previous experience with the device and one did not describe level of
experience with GreenLight (EAC Correspondence Log, 2022). The EAC has

confirmed that the device is still available on NHS Supply Chain.

8.2 Ongoing studies
No ongoing studies were identified by the Company Submission. Four

ongoing clinical trials were identified within the original assessment report:
one is considered out of scope due to GreenLight vapo-enucleation procedure
used as the intervention, two were completed with related publications
(Ghobrial et al. 2020; Fainberg et al. 2017 as an abstract only) and the study
outcome of the remaining one was unknown (NCT02293759; estimated study

completion September 2016) and is included within Appendix C2.
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The guidance review report identified 12 ongoing studies. Of these, one study

was excluded as a duplicate; three were included within the original
assessment report; two were considered out of scope due to the use of
Greenlight in GreenLEP (NCT03305861) and vaporesection laser
prostatectomy (NCT03318991) interventions with no PVP comparator arm.

Two studies have completed with published results (Abolazm et al. 2020;
Abouelenein et al. 2021 available as abstract only). Four studies identified by
the guidance review have been included within this ARU; two are ongoing and
one status is unknown included within Appendix C2; one is completed with no

associated publication identified, Appendix C1.

The EAC conducted an updated search via clinicaltrials.gov.uk on 09/12/2021
using the search terms ‘GreenLight’; ‘PVP’; ‘photovaporisation’;
‘photovaporization’. Search term ‘PVP’ was excluded due to the number of
results produced (n=434) even with active or unknown status filters applied
(n=177) and the use of ‘photovaporisation’ or ‘photovaporization’ did not
retrieve any additional studies not identified from the search using
‘GreenLight’. The EAC searches identified 32 studies; 28 excluded as they
were out of scope (n=19), duplicated (n=6) or had results published (n=3)
(Ghobrial et al. 2020; Azizi et al. 2021; GOLIATH study). Four additional
ongoing trials were identified as in scope and included within Appendix C2.

The literature search also identified a further four international studies; two
actively recruiting and two completed without publication although GreenLight
XPS was not specified as the interventional green laser device in one of

these.

In total, 11 ongoing studies were identified and 4 completed with no

associated publications identified as of 09/12/2021.
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9 Economic evidence

9.1 Published economic evidence
Search strategy and selection

The Company did not submit a separate economic search strategy. The
Newcastle EAC did not carry out a separate search for economic literature.
No search filters, for example, study design or other filters were applied to the
Newcastle EAC’s clinical evidence search so that any relevant economic
evidence retrieved by the search would be included in the search results

(Appendix A2). One economics database was searched IDEAS/RePEC (via

https://ideas.repec.org) (searched on 30 November 2021, Appendix D). The

research results for this database were imported into the same EndNote X.9
library created for the clinical evidence searches so that the Newcastle EAC
only had to sift one amalgamated de-duplicated library of search results. Year
of publication limits were applied to cut down on the sifting burden and to
avoid duplication of effort with what had been screened for the earlier version

of this guideline.

Published economic evidence review

From its independent literature search, the Newcastle EAC identified a total of
six economic studies, Table 16. None of the identified studies were conducted
in the UK or within an NHS setting. Three studies were set in Canada, one in
France, one in the USA, and one in Colombia. All studies used a hospital
payers’ perspective. All six studies included GreenLight XPS with TURP or
HoLEP as comparators with four of the six also including other treatment

options considered out of scope for this review:

e Ulchaker and Martinson (2018) included Rezum, Urolift, Prostiva and

pharmacotherapy;
e Mathieu et al. (2017) included open prostatectomy;

e Brown et al. (2019) included prostatic artery embolisation;
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e Erman et al. (2018) compared eight strategies of intervention with
GreenLight XPS, TURP and pharmacotherapy.

No study reported high-risk groups exclusively. One of the studies included in
the economic evidence was also included within the clinical evidence
(Mathieu et al. 2017). Studies were appraised using the Consolidated Health
Economic Evaluation Reporting Standards (CHEERS) Checklist (Husereau et

al. 2013) in Appendix E.
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Table 16: Summary of economics studies identified.

Study Methods and Population Intervention(s) Clinical and cost | Summary results EAC comments
reference perspective parameters
Brown et Cost-comparison Chart review of 258 TURP, GreenLight Clinical Difference in total costs | PAE comparator
al. (2019) analysis of three patients undergoing PVP, PAE. parameters between PVP and out of scope.
interventions, plus TURP (n=209), PVP included age, and | TURP not significant
Canada probabilistic (n=29) or PAE (n=28) at length of stay (no | (p=0.072) with the total No significant
sensitivity analysis | single centre between other parameters | cost of PVP as difference in
using Monte Carlo | April 2015 and March explicitly US$2,146 compared costs between
simulation, from 2017. reported). Cost with TURP total cost of | PVP and TURP.
Canadian hospital parameters were | US$1,652. PSA showed
perspective. micro-costed and | TURP to be optimal
included costs strategy in 24% of cases
across hospital compared to 8% with
cost centres: pre- | PVP (68% with PAE).
admission,
operating room or
angiography
suite,
anaesthesia,
medical imaging
and post-
anaesthesia care,
inpatient, and
pharmacy.
Caicedo et | Markov model 1,000 simulated patients TURP, GreenLight Clinical PVP was more cost- PVP more costly
al. (2019) using 6-month over the age of 50 years PVP. parameters effective than TURP but more cost
cycles over a 2- with LUTS secondary to included with an ICER of effective than
Colombia year period, BPE with IPSS 210, probabilities of US$4,452.81 per QALY | TURP.
includingfour health | normal PSA, Qmax <15 reoperation with gained.
states following undergoing TURP or PVP and TURP, Deterministic sensitivity
treatment with PVP | PVP. and utilities of analysis also showed
or monopolar PVP, TURP, re- PVP was more likely to
TURP with operation, re- be cost-effective, and
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and combinations
of these, from
Canadian public
payer perspective
over a lifetime
horizon.

characterisitcs (mean):
prostate volume 53 ml,
IPSS 16, PSA 3.8 ng/mL.

blocker, with delayed
PVP;

v) upfront TURP;

vi) 5-ARI followed by
delayed TURP;

vii) a-blocker with
delayed TURP;

viii) combined
therapy, 5-ARI & a-
blocker, with delayed
TURP.

cycle for each
pharmacotherapy
agent, effects of
BPH surgery on
IPSS, and
recovery period
for BPH related
surgeries. Cost
parameters
include costs of
pharmacotherapy,
surgical
interventions,
adverse events,
and physician

cost-effective with
ICERs of CAD$29,066
and CAD$14,069
respectively. Upfront
pharmacotherapy with
delayed PVP treatment
options were more cost-
effective than upfront
pharmacotherapy with
delayed TURP
(dominated).

Study Methods and Population Intervention(s) Clinical and cost | Summary results EAC comments
reference | perspective parameters
deterministic and intervention, probabilisic sensitivity
probabilistic medical analysis showed PVP to
sensitivity analysis management, be more expensive but
also used, from being more effective than
Colombian asymptomatic, TURP.
healthcare and urinary
perspective. incontinence..
Costs included
were direct costs
of the surgical
interventions.
Erman et Microsimulation 250,000 simulated i) upfront PVP; Clinical Upfront surgical Standard of care
al. (2018) decision analytic patients with a mean age | ii) 5-ARI followed by | parameters interventions (TURP at assumed to
model of eight of 65 years with delayed PVP; include starting CAD$12,973 per person | include
Canada treatment strategies | moderate-to-severe LUTS | iii) a-blocker with age, IPSS, and PVP at pharmacotherapy
including PVP, with presumed BPE delayed PVP; prostate volume, CAD$11,959 per in first treatment
TURP, undergoing medical or iv) combined PSA level, IPSS person) were most intervention.
pharmacotherapy, surgical therapy. Baseline | therapy, 5-ARI & a- progression per expensive, but most

PVP more costly
than TURP,
however TURP
was more cost-
effective.
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Study Methods and Population Intervention(s) Clinical and cost | Summary results EAC comments
reference | perspective parameters

visit, diagnostic

and laboratory

costs for BPH-

LUTS..
Masucci et | Descriptive costing | 222 patients treated for GreenLight PVP Clinical Total costs were Reporting of
al. (2018) study from BPH with GreenLight (n=56), bipolar TURP | parameters CAD$3,836 (95% Cl: patient numbers

Canadian hospital PVP, bipolar TURP or (n=29), and TURP included age, $3,538 to $4,137) for and visits not
Canada perspective. TURP at a single centre (n=118). anticoagulation PVP, CAD$4,978 (95% | clear “202
between September 2013 therapy, past Cl: $4,321 to $5,637) for | patients

and 30 September 2015+.
202 patients included in
analysis due to the first 10
cases per surgeon
removed to avoid bias
from technology learning
curve.

medical therapy
for BPH, prostate
cancer status,
median lobe
involvement,
urinary retention
at time of surgery,
previous TURP,
Charlson
Comorbidity
Index, number of
procedures
completed as an
outpatient,
number of
procedures
completed as an
inpatient, distance
to clinic, time
spent in operating
room, number of
laser fibres used
(GreenLight only).
Cost parameters

bipolar TURP, and
CAD$4,963 (95% Cl:
$4,701 to $5,226) for
TURP. Total costs also
reported separately for
inpatient procedures,
and day-case
procedures, and costs
associated with
readmission reported.
Cost savings driven by
reduced readmissions
and length of stay
(including day-case
procedures).

corresponding to
203 visits” were
included. Authors
reported that
three of seven
patients
undergoing
TURP as a day-
case, were
undergoing
revisions of a
previous TURP
procedure.

PVP cost saving
compared to
TURP.
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Study Methods and Population Intervention(s) Clinical and cost | Summary results EAC comments
reference | perspective parameters
include cost of
labour, patient
supplies, drugs,
cost of fibre for
GreenLight, cost
of resecting loop
for TURP, cost of
Olympus plasma
button, costs for
equipment,
building and
grounds, and
hospital
overheads.
Mathieu et | Cost-comparison 237 patients undergoing GreenLight PVP Clinical Mean total costs: €2,659 | Comparator open
al. (2017) analysis of four surgical intervention for (n=51); TURP (n-99) | parameters (prostate volume <80 prostatectomy,
surgical BPH between January [only used as a include age, ml) and €2,501 (prostate | out of scope.
France interventions, from | 2012 and June 2013 comparator in prostate volume, volume =80 ml) for PVP; | HoLEP and
French hospital across nine French patients with a ASA score, €2,168 (prostate volume | ThuLEP
perspective. institutions (7 public, 2 prostate volume <80 | urinary retention <80 ml only) for TURP; interventions not
private), each recruiting ml]; HOLEP/ThuLEP | and catheter use, | €2,007 (prostate volume | reported
20 to 30 consecutive (n=64); open platelet <80 ml) and €2,702 exclusively.
patients. Patients met prostatectomy (n=23) | aggregation (prostate volume =280 Baseline
criteria for surgery using [only used as a inhibitor or ml) for HOLEP/ThuLEP; | characteristics of
guidelines of either EUA comparator in anticoagulation, €3,375 (prostate volume | groups
or the French Association | patients with a operative time, =280 ml only) for open comparable
of Urology. Patients with prostate volume =280 | operative time per | prostatectomy. aside from
prostates 280 ml, with ml; out of scope]. gram of prostate, | PVP and greater prostate
urinary retention and on length of stay HoLEP/ThuLEP volume in

anticoagulation therapy
were included. Baseline
characteristics (mean):

(also stratified by
prostate volume),
and
complications.

associated with shorter
LoS compared to TURP,
so despite increased
upfront technology

patients receiving
open
prostatectomy
and higher rates
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100 individuals in
each sample to
provide 100,000
simulations). US

stenosis, acute
urinary retention,
urinary tract
infection. Costs

Study Methods and Population Intervention(s) Clinical and cost | Summary results EAC comments
reference perspective parameters
age 71.7 years, prostate Cost parameters costs, could be cheaper | of
volume 65.5 ml. were not reported | overall. anticoagulation
separately, but therapies used in
assumed to HoLEP and PVP
include all costs groups. EAC
contributing to notes reporting of
total cost of prostate volume
hospitalisation. does not have
consistent units
in Table 4
(includes mL and
9).
PVP cost saving
compared to
TURP and
HoLEP/THULEP.
Ulchaker Markov model Simulated patients In scope: Clinical Total costs: US$5,099 Prostiva, Rezum,
and comparing six undergoing therapy with GreenLight PVP; parameters for PVP and US$5,181 UroLift and drug
Martinson treatments for BPH | prescription drugs, a TURP include change in | for TURP. ICER at 2 comparators out
(2018) over two-year time | minimally invasive IPSS, return of years was $83 in favour | of scope.
horizon with six- therapy, or invasive Out of scope: LUTS, of PVP. TURP was
USA month cycles, and therapy. Baseline combination incontinence, more expensive than PVP cost saving
uncertainty characteristics not pharmacotherapy (5- | incidence of PVP about 59% of the compared with
addressed with reported. ARI and a-blocker); adverse events time, and more effective | TURP, but TURP
probabilistic Prostiva; (de novo erectile | about 73% of the time. more cost
sensitivity analysis Rezum; dysfunction, effective.
(1,000 samples of UroLift. stricture,
parameters with contracture,

External Assessment Centre report update: GID-MT564 GreenLight XPS
Date: May 2022

95 of 378



https://pubmed.ncbi.nlm.nih.gov/29343977/
https://pubmed.ncbi.nlm.nih.gov/29343977/
https://pubmed.ncbi.nlm.nih.gov/29343977/
https://pubmed.ncbi.nlm.nih.gov/29343977/

Study Methods and
reference perspective

Population

Intervention(s)

Clinical and cost
parameters

Summary results

EAC comments

health care payer
perspective.

include therapy
and procedure
costs, costs of
treating adverse
events.

TAs reported

Abbreviations: PVP, photoselective vaporisation of the prostate; PAE, prostatic artery embolisation; TURP, transurethral resection of the prostate; PSA,
prostate specific antigen; IPSS, international prostate symptom score; LUTS, lower urinary tract symptoms; BPE, benign prostatic enlargement; QALY,
quality adjusted life year; ICER, incremental cost-effectiveness ratio; 5-ARI, 5-alpha reductase inhibitor; BPO, benign prostatic obstruction; EUA, European
Urology Association; LoS, length of stay; CAD, Canadian dollars; US, United States of America; HoLEP, holmium laser enucleation of the prostate;
ThuLEP, thulium laser enucleation of the prostate; BPH, benign prostatic hyperplasia;
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Results from the economic evidence

Two of the six studies found GreenLight XPS to be cost-saving compared with
TURP (Masucci et al. 2018, Ulchaker and Martinson 2018). Cost savings
were driven by reduction in readmissions and length of stay including
performing day-case procedures. One study found GreenLight to be more
cost-effective than TURP (Caicedo et al. 2019), whereas two studies reported
TURP to be more cost-effective (Erman et al. 2018, Ulchaker and Martinson
2018). One study reported GreenLight to be more costly than TURP and
HoLEP or ThuLEP in patients with prostate volume less than 80 ml, but cost-
saving compared to HOLEP or ThuLEP in patients with prostate volume
greater than 80 ml (Mathieu et al. 2017). Age, and distance to the hospital
were not considered predictors of cost (Masucci et al. 2018). Comorbidity, as
assessed using the Charlson Comorbidity Index, is an independent predictor
of cost (Masucci et al. 2018).

Masucci et al. (2018) reported on a Canadian cohort undergoing GreenLight
PVP or monopolar or bipolar TURP. Total per patient costs were reported
(Canadian dollars) of $3,836 [95% CI: $3,538 to $4,137] for PVP; $4,978
[$4,321 to $5,637] for bipolar TURP; $4,963 [$4,701 to $5,226] for monopolar
TURP.

Mathieu et al. (2017) also reported total procedure costs for a French cohort
undergoing GreenLight PVP or HoLEP or ThuLEP. TURP was used as a
comparator in patients with a prostate volume less than 80 ml. Open
prostatectomy was used as a comparator in patients with a prostate volume
equal or greater than 80 ml and is considered out of scope of this review.
Costs were reported by prostate volume (less than 80 ml, greater than or
equal to 80 ml). Per patient procedure costs were €2,659 (SD €1,397) for PVP
compared with €2,168 (SD €596) for TURP and €2,007 (SD €549) for HoLEP
or ThuLEP for prostates less than 80 ml. In prostates equal to or greater than
80 ml, PVP costs were €2,501 (SD €540) and HoLEP or ThuLEP costs were
reported as €2,702 (SD €783). PVP was identified to be significantly more
expensive than TURP and HoLEP or ThuLEP in prostates less than 80 ml

however, this was not observed in the larger prostate group. In addition, the
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standard deviation for PVP in the smaller prostate group is considerably larger
than the comparators. Costs were driven by the higher initial device costs and
consumables and authors noted shorter length of stays with PVP, HoLEP or
ThuLEP compared to TURP that may provide cost savings over a longer time

point.

Caicedo et al. (2019) found GreenLight XPS to be cost-effective compared
with TURP with an ICER of $4,452 (US dollars) per QALY gained over a two-

year horizon.

Ulchaker and Martinson (2018) used a Markov model to compare six
interventions, four of which are considered out of scope for this review
(combination pharmacotherapy, Prostiva, Rezum, and Urolift). Total costs (US
dollars) over a two-year period were reported as $5,099 for PVP and $5,181
for TURP. Probabilistic sensitivity analysis identified TURP as more expensive
59% of the time and more effective 73% of the time. Authors reported an
ICER of $83 per additional point reduction in IPSS, favouring GreenLight XPS
to TURP.

One study found no significant difference in total costs (US dollars) between
GreenlLight PVP, $2,146 (SD $563) and TURP, $1,652 (SD $692) (p=0.072)
(Brown et al. 2019) although indirect costs were higher in GreenLight XPS.
The sample size for patients undergoing GreenLight XPS was much lower
(n=28) compared with TURP (n=209).

Erman et al. (2018) modelled eight intervention strategies over a patient
lifetime horizon including upfront pharmacotherapy (a-blocker, 5ARI, or
combination) followed by surgical interventions (TURP or GreenLight PVP)
upon failure, compared with TURP or GreenLight PVP as the initial treatment.
Upfront surgical TURP and PVP interventions were the most expensive
(Canadian dollars) and cost-effective with ICERs of $29,066 and $14,069
respectively. These strategies are not considered to be standard of care
within the NHS.
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9.2 Company de novo cost analysis
Economic model structure
For this guidance update, the EAC considered the original decision tree model

updated by Birmingham and Brunel EAC during development of the original
Assessment Report (EAC Assessment Report, 2015), provided in Microsoft

Excel. In brief, a patient undergoes an intervention (Greenlight XPS compared
with TURP and HoLEP) as either a day-case, or inpatient. Following this, the
endpoints are the occurrence of no complications, grade two complications, or
grade three complications, by six months after the intervention. This time
horizon remains appropriate for safety outcome measures, as most
complications would still be expected to occur in this period, however a longer

time horizon would be beneficial for efficacy outcomes.

The Company made a number of assumptions in their Economic Submission,
some of which were discussed in the Assessment Report by Birmingham and
Brunel EAC. Any assumptions not discussed by Birmingham and Brunel EAC
have been assumed by Newcastle EAC to have been considered appropriate
at the time of the original assessment. In summary, the Company estimated
the proportions of patients undergoing interventions as a day-case (versus
inpatient) based on Hospital Episodes Statistics (HES) data, and provided
other sources to be used in sensitivity analysis. Birmingham and Brunel EAC
considered the use of HES data would have been appropriate if the
GreenLight intervention was standard practice, but as it was not, requested
and received academic in confidence data from the GOLIATH trial; which still
remains the only randomised evidence of GreenLight compared with TURP.
Birmingham and Brunel EAC agreed with the Company’s application of mean
reference costs for most inpatient stays, assuming they stayed for five days or

less, and applied excess bed day costs for each additional day stayed.

The Birmingham and Brunel EAC base case included the possibility of
patients to experience more than one adverse event, which was presented in
the original Assessment Report. The Newcastle EAC consider that this
approach remains valid.
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Economic model parameters
During exploration of the model, the EAC noted errors in some of the clinical

parameters applied in the Birmingham and Brunel EAC base case presented
in the original Assessment Report, however the impact of these on total cost
differences between arms were minimal. For example, for each of the three
intervention arms, the mean numbers of grade two and grade three
complications per patient had been transposed. These were estimated
correctly from the source (Bachmann et al. 2014) and listed correctly in Table
16 of the original Assessment Report, but applied incorrectly in the Excel
model. For patients experiencing non-acute incontinence as a complication,
the model incorrectly assumed that incontinence pads were used for 184.5
days which should have been 182.5 days (1 pad per day for 6 months; 365/2).
The EAC also noted a typographical error in the economic model, in which it
was stated that 2.37% of patients undergoing GreenLight treatment had a
hospital length of stay less than 5 days; the EAC assumes that this was
meant to read greater than 5 days. The EAC also noted a typographical error
in Table 16 of the original Assessment Report, in which the average cost of
treating adverse events in the hospital per patient was £937.82 in the
GreenLight arm, and £973.82 in the TURP arm of the model. NHS Reference
Costs (via Health Resouce Group codes) do not differentiate between
treatment type and the Newcastle EAC notes that £937.82 was applied
consistently in the model across both arms. The EAC also noted that some
model parameters were hidden in the Microsoft Excel model (for example, life

years of HOLEP device, and amortisation rate).

Clinical parameters and variables
The Newcastle EAC reports that there is no additional randomised evidence

comparing GreenLight to HOLEP or TURP. Therefore, clinical outcomes
(including safety and efficacy outcomes and operation times) included in the
model are the same of the GOLIATH trial (comparing GreenLight with TURP),
and unchanged from the original Assessment Report.

The mean lengths of stay applied in the original economic model were 10.36
days for HOLEP and GreenLight, and 10.65 days for TURP; with 2.37% and
5.41% of patients (in GreenLight or HOLEP and TURP arms respectively)
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staying in hospital beyond an average length of stay (the trim point assumed
for HRG costings) of 5 days. The Newcastle EAC notes that currently
available procedure (OPCS) codes combine procedures together, however
from NHS activity reports from 2019/20, the mean length of stay for TURP
(based on 11,420 admissions with primary procedure code M65.3 Endoscopic
resection of prostate not elsewhere classified, which combines mono- and bi-
polar TURP) is 2.3 days, and 1.6 days for GreenLight or HOLEP (based on
3,943 admissions with primary procedure code M65.4 Endoscopic resection
of prostate using laser, which combines GreenLight and HoLEP). The
procedure costs included in the economic model are based on HRG codes,
for GreenLight, TURP and HoLEP, with an assumed average length of stay
that is significantly shorter than ten days. As none of the newly available
evidence reports the number of patients staying in hospital beyond five days,
the Newcastle EAC has removed excess bed days from the economic model

(by setting the excess bed day cost to zero).

Resource identification, measurement and valuation

The Company confirmed that the cost of GreenLight was unchanged from the
original Assessment Report (EAC Correspondence Log, 2022), however due
to lack of available Healthcare Resource Group (HRG) codes (which currently
do not differentiate HOLEP and GreenLight procedures) the Newcastle EAC
considered it incorrect to keep the cost of GreenLight the same and only
increase the cost of the comparators (HoLEP, TURP) by inflation. For
consistency the Newcastle EAC used technology costs for GreenLight, TURP
and HoLEP which were published in the recent assessment report of a
different BPH technology (Rezum) (EAC Assessment Report, 2019). Al

updated costs are described in Table 17.

The EAC notes that protective eyewear is required for each member of staff in
the room during GreenLight and HoLEP procedures. Protective eyewear is
specific to the wavelength of laser light used, and eyewear suitable for HOLEP
is unsuitable for Greenlight and vice versa. Clinical experts stated that the
number of staff present during a GreenLight procedure ranged between 5 and

12, however that the same number would be present during HoLEP
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procedure. A Laser Protection Adviser has advised that the costs of eyewear
will be similar between GreenLight and HoLEP procedures (EAC
Correspondence Log, 2022). Given the reusable nature of goggles and their
average lifetime being five years, the EAC considered the additional costs of
protective eyewear to be negligible, and therefore did not add these to the

consumable costs of the economic model.
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Table 17: Cost parameters used in the Company’s model and changes made

by the EAC

Cost parameter

Unit cost
(Original model)

Unit costs
(Updated 2021)

Source (Updated 2021)

Unit cost per day-
case procedure

£1,544.00

£2,474.00

NHS Reference Costs 2019-20; Day-case
LB25F (Transurethral Prostate Resection
Procedures with CC Score 0-2)

Unit cost per
inpatient procedure

£2,485.00

£3,420.00

NHS Reference Costs 2019-20; Elective
LB25F (Transurethral Prostate Resection
Procedures with CC Score 0-2)

Unit cost per
outpatient follow up
appointment

£101.00

£112.00

NHS Reference Costs 2019-20; Total
Outpatient Attendance; Service Code 101
Urology (Consultant-led)

Unit cost per
excess bed day

£294.00

£0

The average length of stay associated with
GreenLight/HoLEP and TURP were 10.36
and 10.65 days respectively in the original
assessment report. NHS Activity reported
in 2019/20 reports average length of stay
of 1.6 and 2.3 days for GreenLight/HoLEP
and TURP respectively. No new evidence
reports the proportion of patients staying
more than 5 days, therefore excess bed
days are removed in the updated model.

Greenlight

Total cost of
consumables

£550.00

£540.00

Cost used in Rezum EAC Assessment
Report, 2019 “Rezum for treating lower
urinary tract symptoms secondary to
benign prostatic hyperplasia’. Company
have confirmed that the capital cost of the
console is not included (as per original
economic model), cost per fibre with
additional fibres per patient provided free
of charge (EAC Correspondence Log,
2022). Cost does not include saline for
cooling the laser, its inclusion would have
limited impact on total costs.

TURP

TURP Mono-loop

£50.00

£52.60

TURP Bi-loop

£180.00

£189.29

Glycine fluid

£5.08

£5.34

Ellik evacuator

£20.00

£21.04

Costs used in EAC Assessment Report,
2019 “Rezum for treating lower urinary
tract symptoms secondary to benign
prostatic hyperplasia”. In line with the
approach taken in the Rezum Assessment
Report, the Newcastle EAC also changed
proportion of procedures using bipolar
TURP from 50% to 75%.

Saline for bladder
irrigation

£5.08

£5.72

Inflated from 2015 to 2020 using
Consumer Price Index table released
15/12/2021 (Table 9 L528 Health;
112.6/100)

Model assumes that 50% of patients
undergoin TURP, require 7 days of saline
bladder irrigation for 2.55 days.

HoLEP

Single use fibre

£160.00

£189.34

Reusable fibre

£700.00

£736.34

Fibre stripper and
cleaver

£50.00

£52.60

Costs/parameters used in EAC
Assessment Report, 2019 “Rezum for
treating lower urinary tract symptoms
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Cost parameter Unit cost Unit costs Source (Updated 2021)
(Original model) | (Updated 2021)
Morcellator cutting | £200.00 £210.38 secondary to benign prostatic
blade hyperplasia”.
Suction tubing | £20.00 £21.04 Model assumed that 50% of HoLEP fibres
Omni-jug | £7.00 £7.36 are single use.
Ellik evacuator | £20.00 £21.04
HoLEP device | Average of: £92,042.12
£100,000.00
£130,000.00
£50,000.00
£70,000.00
HoLEP morcellator | £30,000.00 £31,557.30
Patients treated per | 25 250
year
Useful life years | 5 10
Depreciation | 3.5% Linear, over Original model applied depreciation in line
useful life years with discount rate. EAC notes that HoOLEP
annual capital costs are (£92,042.12 +
£31,557.30)/10 = £12,359.94 assuming
linear depreciation over 10 years (per-
procedure cost of £49.44 assuming 250
procedures per year per device). This
element of the cost not subject to discount
as it arises in year 1 of the time horizon for
each patient.
Capital cost per £1,040.96 £49.44 Calculated from above rows.

procedure

Treatment of adverse events

Moderate incontinence (primary care)

GP appointment | £46.00 £33.00 PSSRU 2020/21; GP consultation of 9.22
minutes, including direct care.
Course of | £1.46 £4.38 BNF 2021; drug tariff price for 2 packs of
Ciprofloxacin 10 tablets.
(500mg, 20 tablet
pack)
Pad | £0.34 £0.38 Inflated from 2015 to 2020 using
Consumer Price Index table released
15/12/2021 (Table 9 L528 Health;
112.6/100)
A total of 182.50 pads used over 6 month
period (365/2 days).
Physiotherapist | £37.00 £38.00 PSSRU 2020/21; Hospital based
appointment physiotherapist band 5 (1 hour).
Total cost of £147.06 £144.73 Caculated from above rows.

treatment

Non-acute urinary retention (

rimary care)

GP appointment | £46.00 £33.00 PSSRU 2020/21; GP consultation of 9.22
minutes, including direct care.
Catheter | £1.30 £1.62 Inflated from 2011 to 2020 using

Consumer Price Index table released
15/12/2021 (Table 9 L528 Health;
112.6/90.6)

Applied to 39% of patients with non-acute
UTI complication.
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Cost parameter Unit cost Unit costs Source (Updated 2021)
(Original model) | (Updated 2021)
Course of | £1.47 £4.38 BNF 2021; drug tariff price for 2 packs of
Ciprofloxacin 10 tablets.
(500mg, 20 tablet
pack)
Total cost of £48.77 £39.00 Calculated from above rows
treatment
Non-acute bleeding (primary care)
GP appointment | £46.00 £33.00 PSSRU 2020/21; GP consultation of 9.22
minutes, including direct care.
Course of | £1.31 £2.71 BNF 2021; drug tariff price
trimethoprim
(200mg, 14 tablet
pack)
Total cost of £47.31 £35.71 Calculated from above rows

treatment

Non-acute u

rinary tract infection (primary care)

GP appointment

£46.00

£33.00

PSSRU 2020/21; GP consultation of 9.22
minutes, including direct care.

Midstream urine
sample

£0.58

£0.66

Inflated from 2014 to 2020 using
Consumer Price Index table released
15/12/2021 (Table 9 L528 Health;
112.6/98.1).

Applied to 39% of patients with non-acute
UTI complication.

Dipstick test

£0.11

£0.13

Inflated from 2015 to 2020 using
Consumer Price Index table released
15/12/2021 (Table 9 L528 Health;
112.6/98.1)

Applied to 56% of patients with non-acute
UTI complication.

Course of
trimethoprim
(200mg, 14 tablet
pack)

£1.00

£2.71

BNF 2021; drug tariff price
Applied to 84% of patients with non-acute
UTI complication.

Total cost of
treatment

£47.13

£35.61

Calculated from above rows.

Adverse events (secondary care)

Acute urinary
retention

£1,238.63

£1,941.79

NHS Reference Costs 2019-20, codes and
categories matched to original
Assessment Report.

Weighted average: LB16E (Urinary
Incontinence or Other Urinary Problems,
with Interventions, with CC Score 3-6; non-
elective long stay, non-elective short stay),
LB16F (Urinary Incontinence or Other
Urinary Problems, with Interventions, with
CC Score 0-2; non-elective long stay, non-
elective short stay).
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Cost parameter

Unit cost
(Original model)

Unit costs
(Updated 2021)

Source (Updated 2021)

Acute stricture

£1,202.71

£1,606.28

NHS Reference Costs 2019-20, codes and
categories matched to original
Assessment Report.

LB29A (Major Open Urethra Procedures,
19 years and over; non-elective short stay,
day-case, outpatient)

Acute bleeding

£479.17

£500.13

NHS Reference Costs 2019-20, codes and
categories matched to original
Assessment Report.

Weighted average:

LB14Z (Intermediate Endoscopic Bladder
Procedures; non-elective short stay, day-
case), LB15E (Minor Bladder Procedures,
19 years and over, all settings).

Acute urinary tract
infection

£1,060.50

£1,561.48

NHS Reference Costs 2019-20, codes and
categories matched to original
Assessment Report.

Weighted average: LAO4N (Kidney or
Urinary Tract Infections, without
Interventions, with CC Score 13+), LA04P
(Kidney or Urinary Tract Infections, without
Interventions, with CC Score 8-12), LA04Q
(Kidney or Urinary Tract Infections, without
Interventions, with CC Score 4-7), LAO4R
(Kidney or Urinary Tract Infections, without
Interventions, with CC Score 2-3), LA04S
(Kidney or Urinary Tract Infections, without
Interventions, with CC Score 0-1 ); non-
elective short stay, non-elective long stay,
day-case.

Average per patient
cost of treating
adverse events in
hospital

£937.82

£1,074.14

Calculated weight average of acute
retention, stricture, bleeding and UTI using
activity and costs from NHS Reference
Costs 2019/20.

Sensitivity analysis

No additional randomised comparative evidence of GreenLight compared with

HoLEP or TURP has been published since the original Assessment Report.

No additional randomised evidence was available for the different high-risk

subgroups (prostate volume greater than 100 ml, patients with preoperative

urine retention, or patients at high risk of bleeding). Therefore, the EAC did

not update any clinical parameters in the economic model.
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Newcastle EAC considers that due to lack of comparative data in the UK there
remains significant uncertainty regarding the proportion of patients undergoing
prostate intervenitons for BPH as a day-case procedure. Only one single-arm
UK study was identified by the EAC literature search, which reported 68% of
GreenLight procedures being conducted as day-case procedures (Trail et al.
2021), which will be applied in univariate sensitivity analysis. Four Clinical
experts agreed with 68% of GreenLight cases being performed as day-case
procedures and three Clinical experts were unsure of the proportions (EAC
Correspondence Log, 2022). Two additional Clinical experts suggested
alternative figures, with one expert noting 90% of GreenLight being performed
as day-case and another noting 20% as a more realistic figure (EAC
Correspondence Log, 2022). Four Clinical experts advised that 36% and 4%
of patients undergoing day-case procedures for HOLEP and TURP
respectively, as assumed in the original economic model, remained
appropriate (EAC Correspondence Log, 2022). Three additional clinical
experts suggested that the proportion undergoing day-case TURP procedures
should be higher than 4% (range 4 to 20%). One Clinical expert also
suggested higher day-case proportion in patients undergoing HoLEP (range
35 to 60%), and highlighted the study by Lee et al. (2018) from a single UK
centre, which included 210 patients undergoing HoLEP, 74 (35.2%) of which
were discharged as day-cases. One Clinical expert stated that there was too
much uncertainty to comment on the proportion undergoing GreenLight,
HoLEP or TURP as a day-case procedure. Due to variation across the NHS
and uncertainty regarding the proportion of patients undergoing day-case
procedures, the EAC applied threshold analysis to determine the proportions

of day-cases required for equipoise.

9.3 Results from the economic modelling
Base case results
The base case results from the original Assessment Report (EAC

Assessment Report, 2015), including corrections and updated costs
comparing GreenLight to TURP and HoLEP are shown in Table 18a and
Table 19a respectively (additional breakdown of costs including rate of events
shown in_Table 18b and Table 19b for TURP and HoLEP respectively).
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Table 18a: Summary of base case results — GreenLight versus TURP

Base case results (Original model)

Base case results (Corrected 2022)

Base case results (Updated 2022)

S;e;”"ight TURP Difference* S;ese”"ight TURP Difference* S;ese”"ight TURP Difference*
Day-case £555.28 £63.00 £492.28 £555.28 £63.00 £492.28 £889.74 £100.95 £788.79
Inpatient £1,628.60 £2,473.46 -£844.86 £1,628.60 | £2,473.46 -£844.86 £2,190.04 | £3,280.45 | -£1,090.40
Grade 2 complications £13.82 £7.46 £6.36 £12.96 £7.25 £5.70 £10.63 £5.47 £5.17
Grade 3 complications £131.02 £204.49 -£73.47 £139.76 £210.47 -£70.72 £160.07 £241.02 -£80.95
Capital costs £0.00 £0.00 £0.00 £0.00 £0.00 £0.00 £0.00 £0.00 £0.00
Outpatient follow up £101.00 £101.00 £0.00 £101.00 £101.00 £0.00 £112.00 £112.00 £0.00
Consumables £550.00 £145.16 £404.84 £550.00 £145.16 £404.84 £540.00 £181.50 £358.50
Other £0.00 £45.34 -£45.34 £0.00 £45.34 -£45.34 £0.00 £51.05 -£51.05
Total £2,979.72 £3,039.91 -£60.19 £2,987.60 | £3,045.69 -£58.09 £3,902.49 | £3,972.43 -£69.94
* Negative values denote cost-savings for GreenLight when compared with TURP
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Table 18b: Breakdown of base case results — GreenLight versus TURP

GreenLight TURP
Prqporhon of Cost Total cost Pro.portlon of Cost Total cost | Difference*
patients patients
Day-case 35.96% £2,474 £889.74 4.08% £2,474 £100.95 £788.79
Inpatient 64.04% £3,420 £2,190.04 95.92% £3,420 £3,280.45 | -£1,090.40
22.06%; 1 £48 £10.63 14.28%; £36 £5.47 £5.17
per patient (incontinence 1'07?’_1 r;er (incontinence
(12% £144.73, patien £144.73,
Grade. 2 . incontinence, bleeding (14.8% bleeding
complications 12% non- £35.71, UTI, incontinence, | £35.71, UTI,
acute £35.61) 11.1% £35.61)
bleeding, bleeding,
77% UTI) 74.1% UTI)
13.97%; £1074 £160.07 20.30%; £1074 £241.02 -£80.95
Grade 3
D 1.0667 per 1.1053 per
complications . .
patient patient
Capital costs 100% £0.00 £0.00 100% £0.00 £0.00 £0.00
Outpatient follow up 100% £112 £112.00 100% £112 £112.00 £0.00
Fibre: 100% Fibre: £540 £540.00 | Mono-TURP: | Mono loop: £181.50 £358.50
25% £52.60
BI-TURP: Bi-loop:
75% £189.29
4 bags Glycine:
Consumables glycine (2L £5.34
each) Evacuator:
100% Elik £21.04
evacuator
0% £0.00 £0.00 Saline Saline £51.05 -£51.05
bladder bladder
irrigation: irrigation: 7
Other 50% units (£5.72)
each, for
2.55 days
Total £3,902.49 £3,972.43 -£69.94
* Negative values denote cost-savings for GreenLight when compared with TURP
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Table 19a: Summary of base case results — GreenLight versus HoLEP

Base case results (Original model) Base case results (Corrected 2022) Base case results (Updated 2022)

GreenLight GreenLight GreenLight

XPS HoLEP Difference* | XPS HoLEP Difference* XPS HoLEP Difference*
Day-case £555.28 £555.28 £0.00 £555.28 £555.28 £0.00 £889.74 £889.74 £0.00
Inpatient £1,628.60 | £1,628.60 £0.00 £1,628.60 | £1,628.60 £0.00 £2.190.04 £2.190.04 £0.00
Grade 2
complications £13.82 £13.82 £0.00 £12.96 £12.96 £0.00 £10.63 £10.63 £0.00
Grade 3
complications £131.02 £131.02 £0.00 £139.76 £139.76 £0.00 £160.07 £160.07 £0.00
Capital costs £0.00 £1,040.96 | -£1,040.96 £0.00 £1,040.96 | -£1,040.96 £0.00 £49.44 -£49.44
Outpatient follow
up £101.00 £101.00 £0.00 £101.00 £101.00 £0.00 £112.00 £112.00 £0.00
Consumables £550.00 £360.17 £189.83 £550.00 £360.17 £189.83 £540.00 £376.13 £163.87
Other £0.00 £0.00 £0.00 £0.00 £0.00 £0.00 £0.00 £0.00 £0.00
Total £2,979.72 | £3,830.85 -£851.13 £2,987.60 | £3,838.72 -£851.13 £3,902.49 | £3,788.06 £114.43
* Negative values denote cost-savings for GreenLight when compared with HoLEP
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Table 19b:

Breakdown of base case results — GreenLight versus HoLEP
GreenLight HoLEP
. Per- . Per-
Prqportlon of procedure Total cost Prqporhon of procedure Total cost | Difference*
patients patients
cost Cost
Day-case 35.96% £2,474 £889.74 35.96% £2,474 £889.74 £0.00
Inpatient 64.04% £3,420 £2,190.04 64.04% £3,420 £2,190.04 £0.00
22.06%; 1 £48 £10.63 22.06%; 1 £48 £10.63 £0.00
per patient (incontinence per patient (incontinence
(12% £144.73, (12% £144.73,
Grade. 2 . incontinence, bleeding incontinence, bleeding
complications 12% non- £35.71, UTI, 12% non- £35.71, UTI,
acute £35.61) acute £35.61)
bleeding, bleeding,
77% UTI) 77% UTI)
13.97%; £1074 £160.07 13.97%; £1074 £160.07 £0.00
Grade 3
o 1.0667 per 1.0667 per
complications . .
patient patient
100% £0.00 £0.00 100% £49.44 £49.44 -£49.44
(laser:
£92,042.12,
morcellator
Capital costs £31,557.30,
250 patients
per year,
device
lifespan 10
years)
Outpatient follow up 100% £112 £112.00 100% £112 £112.00 £0.00
Fibre: 100% Fibre: £540 £540.00 Single use: Single use: £376.13 £163.87
50% £443.03
Consumables
Reusable: Reusable:
50% £309.23
Other 0% £0.00 £0.00 0% £0.00 £0.00 £0.00
Total £3,902.49 £3,788.06 £114.43
* Negative values denote cost-savings for GreenLight when compared with HoLEP
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With updated costs, the EAC has found that GreenLight remains cost-saving
when compared with TURP, and slightly cost-incurring when compared with
HoLEP. This is due to decreased capital costs (attributed per patient)
associated with the increased use (per year) of HOLEP in the updated model,

in line with the approach taken in the Rezum EAC assessment report, 2019.

Sensitivity analysis results

Univariate sensitivity analysis demonstrating the impact of day-case
procedures rates for GreenLight on cost differences between GreenLight,
TURP and HoLEP arms is shown in Table 20. From threshold anlaysis (when
maintaining GreenLight day-case procedures at 68%), the proportion of day-
case procedures for TURP would have to exceed 43.6% before GreenLight
would be considered cost-incurring, Figure 1; this is clinically unlikely. From
additional threshold analysis, the proportion of HOLEP being day-case
procedures would have to exceed 56% for GreenLight to be considered cost-
incurring; this scenario is possible and within the upper range suggested by

Clinical experts (EAC Correspondence Log, 2022).
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Table 20: Sensitivity analysis and impact on cost per patient across GreenLight, TURP and HoLEP arms.

Base-case Sensitivity analysis
Parameter Base-case Updated GreenLight | Comparator | Difference | GreenLight | Comparator | Difference | EAC comment
value value
Proportion of | GreenLight: | GreenLight: | £3,902.49 TURP: TURP: £3,599.43 TURP: TURP: Increasing the
day-case 35.96% 68% £3,972.43 -£69.94 £3,972.43 -£373.01 proportion of patients
procedures TURP: TURP: HoLEP: HoLEP: HoLEP: HoLEP: receiving GreenLight as
4.08% 4.08% £3,788.06 +£114.43 £3,788.06 -£188.63 a day-case procedure
HoLEP: HoLEP: increases cost savings
35.96% 35.96% and demonstrates
GreenLight to be cost
saving when compared
to HOLEP (assuming
day-case rate for
HoLEP remains fixed at
35.96%).
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Figure 1: Threshold analysis on the proportion of day-case procedures
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9.4 Company de novo cost analysis (new Markov model)
Economic model structure
The EAC received an updated economic model and Submission from the

Company (on 23/12/2021), which was based on the cost-consequences
model submitted for an alternative technology (Rezum, also manufactuered
by Boston Scientific) as an alternative treatment of lower urinary tract
symptoms (LUTS), obstructions associated with benign prostate hyperplasia
(MTG49, 2020). The Company stated that the reasons for using the updated

Markov model were:

to capture hospital costs more accurately for high-risk patients,

e to apply a more detailed approach to calculating and capturing a range

of adverse events,

e to allow the use of 2019/20 costs compared to costs from the original
model from 2015,

e due to the flexibility of the Rezum model to select more than one

comparator and use GreenLight as the intervention.

The EAC considers that the Company could have incorporated some of these
into the original decision tree model submitted for GreenLight within MTG29
(see Section 9.2). However, the EAC considers that the main benefit of using
the Markov model is the ability to model surgical retreatment (potentially with

a different intervention) and long-term costs.

The updated model (provided in Microsoft Excel) was only partially executable
(Visual Basic errors required debugging, a number of cells contained
“?NAME” or “N/A” errors when modelling some scenarios). Following review
of both the updated model and the Economic Submission, the EAC sent the
Company two lists of questions (on 23/03/2022 and 29/03/2022) seeking
clarification and explanation regarding the model structure, assumptions and
parameters. The Company responded by submitting version 2 of the updated
model and updated Economic Submission (on 01/04/2022; EAC
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Correspondence Log, 2022). The Company summarised the changes as

follows:

e removed protection from all model sheets to allow modification to input

parameters;

e modified formulae for erectile dysfunction (ED) outcome such that to
avoid error messages when ED was not selected in the Settings

worksheet;
e changes to adverse event values across arms;

e addition of costs associated with saline bladder irrigation with both

mono- and bi-polar TURP;
e additional scenario where ED was selected.

The updated model (version 2) remained only partially executable. The EAC
sent an additional list of queries to the Company (on 04/04/2022) after it
identified a number of discrepancies between the Submission and model, and
between worksheets within the model (EAC Correspondence Log, 2022). The
Company submitted a further revised version of the model and Economic
Submission (version 3) on 06/04/2022. However, as agreed with NICE, due to
tight timelines the EAC did not accept any further revised models or
Submissions. The remainder of the EAC’s critique focused on version 2 of the
model and Economic Submission (received 01/04/2022), which were critically

appraised by the EAC using the Drummond checklist (Drummond et al. 1996),
Appendix E2.

The updated model, provided in Microsoft Excel, employs the same Markov
model structure as used in the Rezum assessment, Figure 2, with the same
time horizon of four years and a cycle length of three months. The Company
confirmed (on 06/04/2022) that their updated Economic Submission stated a
time horizon of five years in error (EAC Correspondence Log, 2022). The EAC
note the Company justified their choice of time horizon and cycle length on
the availability of clinical data at the time of adapting the model in 2020,
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suggesting that retreatment rates for GreenLight, TURP, and HoLEP are
relevant and multiple retreatment procedures within this timeframe are rare.
Six Clinical experts agreed that multiple retreatment procedures within four
years are rare (EAC Correspondence Log, 2022). One Clinical expert noted
that retreatment may occur ‘early’ (within one to two years) or ‘late’ (within
eight to ten years) (EAC Correspondence Log, 2022). The EAC have not
identified any new comparative evidence relating to retreatment rates beyond
60 months. The EAC note that retreatment rates for GreenLight and TURP
have been derived from the GOLIATH trial (Thomas et al. 2016), which
reported retreatment rates up to five years; retreatment rates for HOLEP were
an assumption derived from opinion from Clinical experts. The EAC notes that
five of seven Clinical experts reported HoLEP as having the lowest
reintervention rates across all interventions and did not suggest altering this
rate (EAC Correspondence Log, 2022). The Company model used a 4-year
time horizon for consistency with the model submitted for Rezum (MTG49),
which only had 4-year follow-up data available. The EAC notes that 5-year
follow-up data are available for GreenLight. The EAC notes that retreatment
beyond this timeframe may not be captured within the model. The model is

from a UK perspective, with a discount rate of 3.5% applied.

The Company noted that the same assumptions underpinning the original
Rezum economic model submitted to NICE (within MTG49) were applied in
the updated model for GreenLight, Table 21. As reported in the original

Rezum assessment (Rezum EAC Assessment Report, 2019), for each

comparator the simulated cohort undergoes an initial surgical procedure
modelled as one-cycle tunnel state, where they are subject to costs
associated with the procedure as well as short term adverse events (AEs).
These are AUR ([acute urinary retention] non-serious and serious), UTI (non-
serious and serious), bleeding (non-serious and serious), bladder contracture
or stricture (serious), and transurethral resection (TUR) syndrome (serious).
Two permanent AEs inform the long-term heath states of the model. These
are erectile dysfunction (ED) and urinary incontinence; additionally there is a
health state for concomitant ED and incontinence. Following treatment,

patients may require surgical retreatment for recurrence of LUTS; repeat
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surgery is represented by a tunnel state. Patients with urinary incontinence
are assumed to be contraindicated for further surgery. The Company stated
that ED was not considered within the updated Markov model base case as
this outcome was more relevant when comparing minimally invasive
procedures (EAC Correspondence Log, 2022). However, the Company
included erectile dysfunction within scenario analysis, inputs were taken from
a single source (Miner et al. 2006; which does not include GreenLight as an
intervention) and was not adjusted between all patients and high-risk groups..
The Company also stated that patients with incontinence post-initial surgery
are contraindicated for repeat surgery, and the risk of developing incontinence

with revision surgery is assumed to be the same as for the initial procedure.

Figure 2: Structure of updated economic model.

No LT
complication

No LT
complication

Repeat
Surgery*

Repeat
Surgery* ‘ ED

ED + Incontinence ED + Incontinence

Surgery*

Incontinence Incontinence

- Tunnel state
D Health state

Abbreviations: LT, long-term; ED, erectile dysfunction
*Surgical tunnel states include risk of short-term complications with surgery
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Table 21. Principal structural assumptions of the updated Markov model), with EAC summary of applicability to the updated model.

Assumption

Company justification
(from Rezum Assessment Report, 2019)

Company source

EAC opinion
(for example relevance to GreenLight assessment, and whether changes have been applied)

All short-term complications with surgery are
assumed to be independent and non-mutually
exclusive.

This assumption is consistent with data reported in
clinical trials.

Trial and HTA
evidence
(Roehrborn et al.,
2013, McVary et
al., 2016c,
Lourenco et al.,
2008, Bachmann et
al., 2014)

Includes acute bleeding and urinary retention, and readmission for bladder neck contracture or stricture
(Table 3 Company updated model submission).

The sources for short-term complications were taken from an unpublished systematic review submitted
by the Company with the Clinical Submission. The systematic review did not explicitly report which
studies contributed to each outcome, therefore the EAC was unable to verify the model input
parameters.

Only short-term complications commonly
reported to be associated with BPH surgery that
required medical interventions were considered
in the model. This assumption meant that some
severe events reported in the pivotal trials for
Rezum and UroLift were not captured in the
model.

The Rezum pivotal trial reported two severe
device- related adverse events that were not
captured in the model: 1 case of nausea,
requiring hospital admission and 1 case of
urosepsis.

Similarly, the LIFT study reported two severe
adverse events related to the procedure that
were not captured in the model: 1 case of clot
retention and 1 subject who required removal of
a bladder stone at 12 months.

The inclusion of these events was discussed with
clinicians consulted during model development who
provided feedback that such events are not common to
BPH surgery and were likely to be one-off events.
Furthermore, the impact of including these in the
model was expected to be very low as the rates would
have been <1% for each adverse event type.

Trial evidence
(Roehrborn et al.,
2013, Roehrborn et
al., 2017c, McVary
et al., 2016c¢)

This assumption is not explicitly stated within the updated Company Economic Submission, however
the EAC note that no GreenLight device-related adverse events are considered within the model.

The EAC identified two studies reported technical failures with GreenLight (Trujillo et al. 2021, Rajih et
al. 2017). Truijillo et al. (2021) reported intraoperative conversion to TURP in all 3 of 587 (0.5%) cases,
whilst Rajih et al. (2017) reported malfunction of the MoXy fibre in 3 of 941 (0.3%) of patients. The EAC
search of the MAUDE database noted 2 of 2,315 (0.1%) complications relating to GreenLight were
classed as moderate complication or requiring minor intervention. The EAC consider the modelling of
technical failures resulting in conversion to TURP in scenario analysis.

Two Clinical experts estimated conversion rates were between 1 in 400 (0.25%) and 1 in 500 (0.2%),
another Clinical expert estimated this would be less than 10%, and two other experts noted
retreatments of this type are rare with one estimating rates lower than 1% (EAC Correspondence Log,
2022). A sixth Clinical expert noted that conversion from GreenLight to TURP intraoperatively is very
rare with an experienced user with a possibility of higher incidence during the early learning curve with
the technology (EAC Correspondence Log, 2022). The EAC will consider conversion within sensitivity
analysis.

The updated model includes costs of treating short-term adverse events only. A full description of AEs
associated with GreenLight, including device related AEs, is discussed in Section 6.

While most short-term complications occur
within 90 days of surgery, some short-term
complications are reported up to 6 months post-
surgery. Data on adverse events was therefore
extracted from clinical trials up to 6 months post-
surgery and where complications occurred
between 3-6 months post-surgery, they are
assumed to occur by 3 months for accounting
purposes.

This assumption was applied to replicate the Markov
structure applied in prior BPH models (Lourenco et al.
2008) and account for the fact that most short-term
complications are resolved within 90 days of surgery.

Not applicable

This assumption is not explicitly stated within the updated Company Economic Submission although
remains in the assumptions tab within the submitted model. The EAC note that the Company specify
“the same assumptions underpinning the model submitted to NICE (MTG 49) were applied” within the
updated Economic submission. The sources for short-term complications were taken from an
unpublished systematic review, which reported non-severe complications within 3 months, and severe
complications between 3 and 12 months. Given that the cycle length is 3 months it is unclear to the
EAC how severe complications have been incorporated into the updated model.

Adverse events were categorised by two levels
of severity namely non-severe and severe,
where non-severe adverse events were
assumed to be treated in primary care.
Non-severe events were defined as non-acute,
non-severe or < grade 2 and included urinary
retention, urinary tract infection and bleeding.

Complications were stratified by severity as non-
severe events are expected to incur substantially lower
costs.

This assumption is consistent with the resource use
assumptions applied in the GreenLight MTEP model
(NICE MTG 29) and was validated with clinical experts
consulted during model development.

NICE MTG29
(NICE, 2016).

Clinical experts

The updated model includes values for non-severe and severe adverse events. The premise of
classifying AEs as non-serious and serious is justifiable. In the GOLIATH trial (Bachmann et al. 2014),
the Clavien-Dindo grade (Dindo et al. 2004) was used to inform AE severity for GreenLight and TURP.
Severe adverse events were not explicitly reported in the updated submission, but were deduced from
the model as acute urinary retention, bladder neck contracture or stricture, bleeding or blood
transfusion, transurethral resection syndrome, urinary tract infection.
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Assumption

Company justification
(from Rezum Assessment Report, 2019)

Company source

EAC opinion
(for example relevance to GreenLight assessment, and whether changes have been applied)

Adverse events with TURP and HoLEP were
sourced from Lourenco et al. (2008), however
this meta-analysis did not report adverse events
by severity. The following assumptions were
therefore applied to calculate the rates of severe
and non-severe events for Mono-TURP, Bi-
TURP and HoLEP:

1. 90% of UTI events were assumed to be non-
severe.

2. The distribution of severe and non-severe
urinary retention events was sourced from the
TURP arm of GOLIATH RCT (Backmann et al.
2014).

3. All bleeding, bladder neck contracture /
stricture / bladder stones and transurethral
resection syndrome (TUR) events reported in
Lourenco et al. (2008) were assumed to be
severe.

Lourenco et al. (2008) reported results from a meta-
analysis previously used to inform NICE guidance.

1. Clinical experts consulted during model
development. They provided feedback that the majority
(estimated ~90%) of urinary tract infections after
surgery were non-severe and could be treated at home
/ primary care with medication.

2. The GreenLight RCT reported the rates of urinary
retention for TURP by grade.

3. Clinical experts provided feedback that bleeding
events occurring with TURP are expected to be grade
3+ and that all stricture / TURs events are treated in
secondary care.

HTA and trial
evidence (Lourenco
et al., 2008,
Bachmann et al.,
2014) and Clinical
Expert Opinion.

The updated model uses values from Lourenco et al. (2008); Bachmann et al. (2014) in addition to the
unpublished systematic review submitted by the company as part of the Clinical Submission.

A hybrid method of estimating AEs for GreenLight, TURP, and HoLEP, using meta-analysis and RCT
data, was appropriate, but introduced some uncertainty into the model. The inclusion of additional
sources of information, without explicit reporting of primary sources, introduces further uncertainty into
the model.

The EAC consider the modelling and inputs for AEs for high-risk patients as not appropriate or robust.
Due to the lack of new randomised comparative evidence, clinical parameters for AEs will not be
updated in the EAC base case and the EAC accepts this assumption for all patients.

All incontinence events were assumed to be
moderate / severe and permanent.

This replicates the assumption applied in Lourenco et
al. (2008). The same assumption was applied and
accepted in the Neotract MTEP submission for UroLift
(NICE, 2015d).

HTA (Lourenco et
al., 2008)

NICE MTG26
(NICE, 2015d)

Whilst not explicitly stated within the updated submission, the EAC identify that the updated model
used costs associated with incontinence from NICE MTG26.

The risk of permanent incontinence was a feature of the meta-analysis and economic model of the HTA
(Lourenco et al., 2008), and this assumption was accepted for NICE MTG26 (NICE, 2015d).
Based on precedent, the EAC accepts this assumption.

Patients that have incontinence after the initial

This replicates the assumption applied in Lourenco et

HTA (Lourenco et

Unchanged from Rezum model, Page 4 updated Company Economic Submission.

GreenLight, TURP and HoLEP.

from the GOLIATH study (Bachmann et al. 2013),
whilst the risk of incontinence for monopolar and
bipolar TURP, and HoLEP was taken from a
systematic review by Lourenco et al. (2008).

(Roehrborn et al.,
2013, Roehrborn et
al., 2017c, McVary
etal., 20164,
Bachmann et al,
2013, Lourenco et

procedure remain in the same health state and al. (2008), justified because permanent incontinence is | al., 2008)

cannot have repeat surgery for LUTS. contraindicated for further surgical treatments Permanent incontinence being a contraindication for further surgery for LUTS was a feature of the
meta-analysis and economic model of the HTA (Lourenco et al. 2008). Based on this precedent, the
EAC accepts this assumption.

The risk of incontinence was incorporated for Risk of incontinence of GreenLight has been taken Trial data Unchanged from Rezum model.

Clinical experts

al. 2008)
All revision surgeries after TURP are repeated This assumption is consistent with clinical opinion. NICE MTG29 Within the updated GreenLight model the Company have assumed that 100% of surgical retreatments
with TURP. (NICE, 2016). for patients receiving TURP will undergo further TURP surgery.

Two Clinical experts advised that these figures were in line with their experience (EAC
Correspondence Log, 2022). One expert stated that for those undergoing TURP as the initial procedure
20% would undergo GreenLight, 80% TURP as retreatment. Another expert noted that a proportion of
patients (estimated at 1 in 30 or 40) would undergo HoLEP retreatment following TURP or GreenLight,
whilst another expert noted that 100% retreatment of TURP following TURP was too high, although did
not propose an alternative. Two experts were unsure of proportions and unable to provide comment
(EAC Correspondence Log, 2022).
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Assumption

Company justification
(from Rezum Assessment Report, 2019)

Company source

EAC opinion
(for example relevance to GreenLight assessment, and whether changes have been applied)

50% of revision surgeries after Rezum or
GreenLight are repeated with TURP.

Where symptoms return after an initial Rezum or
GreenLight procedure, patients may opt to have
the same index surgery or have a TURP.

A 50% split between TURP and the index surgery was
assumed because clinical opinion suggests that this
decision is likely to vary by hospital

Assumption
informed by Clinical
expert opinion.

Within the updated GreenLight model, the Company have assumed that 50% of patients receiving
GreenLight requiring surgical retreatment, and 0% of patients receiving HoLEP requiring surgical
retreatment will undergo TURP. The company do not provide any source information for the
retreatment of patients receiving TURP, the proportions for patients receiving GreenLight or HOLEP are
informed by assumptions provided by clinical experts consulted during model development. The
Company have adjusted the retreatment rates when modelling a high-risk population, but have not
adjusted the proportion undergoing retreatment with TURP.

Two Clinical experts advised that these assumptions were appropriate, one expert stated that all
retreatments conducted after GreenLight would be TURP. Another expert advised for GreenLight 75%
would undergo GreenLight and 25% TURP. Another expert stated that HOLEP may be used in some
patients requiring surgical retreatment following TURP. Two experts were unsure of proportions and
unable to provide comment (EAC Correspondence Log, 2022).

No revision surgeries occur with HoLEP

HoLEP is an ablative procedure therefore a repeat
procedure is not appropriate as all tissue has already
been removed

Clinical Expert
Opinion

This assumption has been applied in the updated model. Clinical experts unanimously agreed that
there was the potential for surgical retreatment (for example, when not all of the prostate is enucleated)
on rare cases following HoLEP, however as this could not be quantified, but was definitely considered
to be rare (Rezum Assessment Report, 2019), and therefore this assumption was considered
appropriate.

The Company have included a retreatment rate of 14.6% at 5.2 years in high-risk patients receiving
HoLEP within their economic model; as derived from the unpublished systematic review. The primary
sources for these figures were not explicitly reported for the EAC to verify. Four of seven Clinical
experts suggest that HOLEP has the lowest retreatment rates and were unsure why this would be the
highest value in high-risk 