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LIST OF ABBREVIATIONS

AUA American Urological Association

AUR Acute urinary retention

BEEP Bipolar endoscopic enucleation

BPE Benign prostate enlargement

BPEP Bipolar plasmakinetic enucleation of the prostate

BPH Benign prostatic hyperplasia

BPHII Benign Prostatic Hyperplasia Impact Index

BOO Bladder outlet obstruction

BPVP Bipolar button plasma vaporisation of the prostate

B-TUEP Bipolar transurethral enucleation of the prostate

B-TUERP Bipolar transurethral enucleation and resection (enucleoresection)
of the prostate

B-TURP Bipolar transurethral resection of the prostate

B-TUVP Bipolar transurethral vaporisation of the prostate

B-VEP Bipolar vapoenucleation of the prostate

C-BPVP Continuous bipolar plasma vaporisation of the prostate

Cl Confidence interval

DALY Disability-adjusted life year

DioLEP Diode laser enucleation of the prostate

DioLVP/DioVAP Diode laser vaporisation of the prostate

DOICU Declaration of interest and confidentiality undertaking

ELEP Eraser laser enucleation of the prostate

GRADE Grading of Recommendations, Assessment, Development and Evaluation

H High (quality of evidence)

HoLEP Holmium laser enucleation of the prostate

HoVAP Holmium laser vaporisation of the prostate

HRQoL Health-related quality of life

ICD International Classification of Diseases

ICIQ-MLUTS International Consultation on Incontinence Questionnaire-Male Lower
Urinary Tract Symptoms module

IIEF International Index of Erectile Function

IPSS International Prostate Symptom Score

ISI Incontinence Severity Index

ITT Intention to treat

KTP Potassium titanyl phosphate

L Low (quality of evidence)

LBO Lithium triborate

LUTS Lower urinary tract symptoms
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M Moderate (quality of evidence)

MCID Minimal clinically important difference

MD Mean difference

MeSH Medical subject headings

MSHQ-E|D Male Sexual Health Questionnaire for Ejaculatory Dysfunction
MIST Minimally invasive surgical treatment

M-TUERP Monopolar transurethral enucleoresection of the prostate
M-TURP Monopolar transurethral resection of the prostate
n.a. Not available

n.r. Not reported

OAB-SF Overactive bladder questionnaire-short form

OoP Open prostatectomy

PAE Prostate artery embolisation

PKEP Plasmakinetic enucleation of the prostate

PKRP Plasmakinetic resection of the prostate

PKVP Plasmakinetic vaporisation

PP Per protocol

PSA Prostate-specific antigen

PUL Prostatic urethral lift

PVA Poly(vinyl alcohol)

PVEP Plasmakinetic vapoenucleation of the prostate
PVP Photoselective vaporisation of the prostate

PVR Postvoid residual

Qmax Peak/maximum flow rate

Qmed Average flow rate

QoL Quality of life

RCT Randomised controlled trial

REA Relative effectiveness assessment

RR Risk ratio

S-BPVP Standard bipolar plasma vaporisation of the prostate
SD Standard deviation

SMD Standardised mean difference

STURP Selective transurethral resection of the prostate
ThuLEP Thulium laser enucleation of the prostate
ThuVAP Thulium laser vaporisation of the prostate
ThuVARP Thulium laser vaporesection of the prostate
ThuVEP Thulium laser vapoenucleation of the prostate
TIND Temporary implantable nitinol device

TmLRP Thulium laser resection of the prostate
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TUEB Transurethral enucleation with bipolar energy
TUIBN Transurethral incision of the bladder neck
TUIP Transurethral incision of the prostate
TUMT Transurethral microwave therapy

TUR syndrome Transurethral resection syndrome

TURIS Transurethral resection in saline

TURP Transurethral resection of the prostate
TUVIS Transurethral vaporisation in saline
TUVRP Transurethral vaporesection of the prostate
UTI Urinary tract infection

VL Very low (quality of evidence)

WAVE Water vapour energy
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EXECUTIVE SUMMARY OF THE ASSESSMENT OF SURGICAL
TECHNIQUES AND DEVICES FOR THE TREATMENT OF BENIGN
PROSTATIC HYPERPLASIA

Scope

The aim of this rapid assessment is to provide comparisons among different minimally invasive
surgical treatments for benign prostatic hyperplasia (BPH) to assess their relative effectiveness and
safety in patients with an indication for surgical treatment.

Health problem

BPH is a common nonmalignant urological condition that involves progressive proliferation of the
glandular epithelium, smooth muscle and connective tissue in the transition zone of the prostate.
In a large proportion of BPH patients, prostate enlargement causes bladder outlet obstruction
(BOO), which has an adverse impact on lower urinary tract function, resulting in lower urinary tract
symptoms (LUTS). On average, approximately one in four men are likely to develop BPH over
their lifetime. Bothersome LUTS occur in up to 30% of men older than 65 years, of whom one-
quarter will develop severe LUTS. As many as 30% of those who develop BPH receive treatment
for the condition.

The most common indication for surgical intervention is moderate to severe BOO attributed to
BPH that is refractory to conservative or medical therapy (relative indications for surgery).

Description of the technologies and comparators

Transurethral resection of the prostate (TURP) has remained the cornerstone of BPH surgical
treatment for decades. Despite its high rate of success, TURP has a perioperative morbidity rate
of approximately 20% and long-term complications that include ejaculatory dysfunction, erectile
dysfunction, urethral strictures, urinary tract infection (UTI) and urinary incontinence. Open prosta-
tectomy (OP) is infrequently used, mainly for large prostates, because of the complications outlined
above.

The development of different minimally invasive technologies has provided alternatives that are
expected to have similar effectiveness, or else lower effectiveness but with a more favourable
impact on patient quality of life (QoL) and better safety profile, compared to TURP. Therefore,
patients are (or should be) involved in therapeutic decisions in light of their personal trade-off
between expected effectiveness and QoL.

Different ablative technologies have been developed that remove excess prostatic tissue in different
ways. These include the following:

¢ Resection with holmium or thulium lasers (e.g., thulium laser resection of the prostate [TmLRP])
as an alternative to classical TURP;

e Enucleation using a holmium (HoLEP), thulium (ThuLEP) or diode (DioLEP) laser, or differ-
ent electrodes delivering bipolar energy (bipolar transurethral enucleation of the prostate
[B-TUEP]) to peel the enlarged prostate from the prostatic capsule without cutting into it or
dissecting the gland,;
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e Vaporisation with a bipolar electrode (B-TUVP) or a laser system (e.g., potassium titanyl
phosphate [KTP] or lithium triborate [LBO] photoselective vaporisation [PVP] or with a diode
laser [DioLVP]) to remove excess prostate tissue by heating and evaporating it;

e Hybrid techniques such as vapoenucleation of the prostate (e.g., with a thulium laser [Thu-
VEP] or with bipolar energy [B-VEP]), vaporesection of the prostate (resection with an elec-
tric current or laser and vaporisation with a vaporisation electrode [TUVRP and ThuVARP])
and transurethral enucleoresection of the prostate (using monopolar [M-TUERP] or bipolar
[B-TUERP] energy);

e Aguablation, which uses a high-speed jet of saline (waterjet) to remove excess prostate tissue;

e Transurethral microwave therapy (TUMT), which uses electromagnetic waves to thermo-
ablate prostatic tissue; and

e Water vapour thermal therapy (WAVE), in which convective water vapour generated with a
radiofrequency current is injected into the prostate to destroy excess tissue.

Nonablative techniques have also been developed. These include the following:

¢ Transurethral incision of the prostate (TUIP), which involves cutting into the bladder neck to
reduce the pressure of the gland on the urethra;

e Prostate artery embolisation (PAE), which uses poly(vinyl alcohol) (PVA) and other newer
synthetic biocompatible materials to reduce blood flow in the prostate, causing the gland to
undergo ischaemic necrosis;

e Prostatic urethral lift (PUL), which involves the insertion of small, adjustable, permanent im-
plants that create an open channel to increase urinary flow; and

e Temporary implantable nitinol devices (TINDs), which create new channels in the urethra to
increase urinary flow.

In this relative effectiveness assessment (REA) we assessed the effectiveness and safety of 21 of
these technologies as compared to TURP.

Methods

We included randomised controlled trials (RCTs) comparing each of the technologies of interest to
comparators (TURP and/or OP). RCTs comparing each of the technologies of interest to sham
procedures were considered only if head-to-head comparative RCTs were not found for those
technologies.

A systematic review of the literature was performed according to the Cochrane methodology. As
one high-quality systematic review was published in November 2019, the systematic search was
performed with January 2019 as the start date for technologies included in that review. For all of
the other technologies, no time limits were considered.

Five review authors independently extracted data using a data extraction form developed for this
review. The study quality of the RCTs included was rated using the Cochrane risk of bias (RoB)
tool. The level of confidence/certainty in the body of evidence was assessed using the Grading of
Recommendations Assessment, Development and Evaluation (GRADE) scheme. Whenever pos-
sible, quantitative analysis methods for meta-analysis were applied for the SAF and EFF domains
using RevMan 5.3.
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Results

Eighty-four RCTs (described in 94 publications) were eventually selected; all but three of these
RCTs were two-arm trials. Sixty-six RCTs (3 multiarm trials) compared newer technologies versus
TURP, 18 (3 multiarm trials) compared two newer technologies to each other; one (multiarm)
compared newer technologies to OP and one to a sham procedure. All trials were relatively small
in size: the highest number of patients per study arm was 205, with an average size of 63. The
vast majority of studies included heterogeneous populations in terms of prostate size and it was
not possible to assess the effectiveness and safety of the different technologies in subgroups
according to prostate size.

Clinical effectiveness: direct comparisons

New technologies versus TURP: IPSS and Qmax

Pooled data, and some of the available RCTs when pooling was not possible, showed the following
results:

e Statistically significant improvements versus TURP for the International Prostate Symptom
Score (IPSS) in favour of HoLEP, B-TUEP, TUVRP and ThuLEP from pooled data, and in
favour of B-TUERP from single RCTs.

o For IPSS, statistically significant improvements in favour of TURP versus TUMT, PVP and
PAE from pooled data, and versus PUL and DioLVP from single RCTs.

o Statistically significant improvements versus TURP for the maximum flow rate (Qmax) in
favour of HOLEP, B-TUEP and TUVRP from pooled data, and in favour of TUIP + TURP
and B-TUERP from single RCTs.

e Statistically significant improvements in Qmax in favour of TURP versus TUMT, PVP and
TUIP from pooled data, and versus PAE, PUL, DioLVP and ThuVARP from single RCTs.

Nevertheless, the clinical relevance of the differences observed is either low or difficult to estab-
lish: pooled estimates of the mean difference (MD) are in most cases below the minimal clinically
important difference (MCID) values reported in the literature. While this suggests that choosing
one specific technology often may not make any difference for the majority of patients, we cannot
exclude the possibility that some patients may experience a relevant benefit by choosing one tech-
nology instead of another one.

New technologies versus TURP: PVR and QoL

A few RCTs showed statistically significant improvements for both postvoid residual (PVR) and
QoL in favour of HOLEP (pooled data) and B-TUERP (single RCT) versus TURP. Conversely,
TURP showed better PVR versus PVP and TUMT from pooled data, and versus PUL and PAE
from single RCTs. TURP also showed better QoL data versus ThuLEP from pooled data. However,
it is not possible to establish the clinical relevance of the differences observed since MCID has not
been established for PVR and QoL. In addition, these differences were numerically small and
therefore, even though the range of the score is unknown, it seems unlikely that these differences
were clinically relevant.
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New technologies versus OP

OP was used as comparator in only one of the RCTs selected, and showed quite longer
hospitalisation time (>4 days more) compared to B-TUEP and B-TUVP.

Comparisons between new technologies
Regarding comparisons among newer technologies, a few of the studies available show
statistically significant differences in favour of the following:

e B-TUEP versus HoLEP for Qmax;

e ThuLEP versus HoLEP for Qmax, IPSS, PVR and QoL;

e ThuVEP versus HoLEP for QoL (from a single RCT);

e PVP versus HoLEP for QoL;

e HOLEP versus PVP for IPSS, Qmax, PVR and the reintervention rate;

¢ PVP versus B-TUVP for PVR; and

o DioLEP versus B-TUEP and versus B-TUERP for irritative symptoms
(the latter from a single RCT).

Safety: direct comparisons

The available comparisons did not show differences for bladder perforation, bladder or ureteral
injury, erectile dysfunction, TUR syndrome, urethral stricture or bladder neck contracture.

Comparisons of new technologies versus TURP

Some of the RCTs and pooled data showed statistically significant improvements in favour of
newer technologies compared to TURP for some of the critical outcomes considered in this REA
(plus recatheterisation, graded as important). The specific details are as follows:

e A rate ratio of 0.4 for retrograde ejaculation for TUIP, an absolute reduction of 16% for
Aquablation and an absolute reduction (from 34% to 0%) for anejaculation for PUL (the
latter 2 from single RCTs);

e Arate ratio for transfusion requirement of the order of 0.1-0.3 for HOLEP, ThuLEP, B-TUVP
and PVP, and a reduction of 9% for M-TUERP (the latter from a single RCT);

e Arate ratio for UTI between 0.2 and 0.5 for HOLEP and PAE;

e Arate ratio for urinary incontinence of 0.1 for PAE and a reduction of 15% for PUL (the latter
from a single RCT); and

e A 7% reduction in recatheterisation and an 11% reduction in urinary retention for M-TUERP
(from a single RCT).
Outcomes that are worse for some technologies in comparison to TURP are as follows:
e Urinary incontinence for HoLEP, B-TUEP (rate ratio 1.9) and PVP (rate ratio 2.6);
e UTI for PVP (rate ratio 1.8); and
e Acute urinary retention (AUR) for PAE (rate ratio 2.2).
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RCTs generally showed a shorter catheterisation time for the newer technologies, but the wide sta-
tistical heterogeneity, probably explained by different policies in different centres, precluded data
pooling.

Comparisons among newer technologies

Some data from single RCTs are available and show statistically significant differences in favour
of ThuLEP versus HoLEP for incontinence (rate ratio 3.4) and in favour of ThuVEP versus HoLEP
for urinary retention (13% absolute difference from a single RCT).

Quality of evidence

The quality of the evidence for all these outcomes has been judged low to very low in most cases
because of internal and external validity, inconsistency in results, low precision of the estimates
and the heterogeneity of the study populations.

Concluding summary

Minimally invasive technologies are expected to reduce the short- and long-term side effects of
standard surgical treatments for BPH (in particular in comparison to TURP) while preserving the
effectiveness for functional outcomes.

For functional outcomes, a few comparisons revealed statistically significant differences, although
the results in most cases are below the MCID threshold. The quality of the related evidence has
been graded as low to very low, suggesting limited confidence in the estimates and that further
research is likely to change these estimates.

Regarding the impact on sexual activity, ThuLEP, TUIP, Aquablation and PUL may provide some
advantage over TURP, for which the quality of the evidence ranges from moderate (reduced im-
pact on retrograde ejaculation for patients with small prostates undergoing TUIP) to low or very low.

For other possible safety concerns and side effects, some newer technologies may offer some
advantage over TURP by reducing the transfusion requirement; a few technologies showed evi-
dence of a positive or negative effect on UTI and incontinence.

Small sample sizes, biases in study design, heterogeneous populations and (in most cases) an
undefined primary hypothesis indicate the need for more and better research so that the ad-
vantages and disadvantages of all these technologies can be more clearly defined.
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1 BACKGROUND

1.1 Overview of the disease, health condition and target population

HTA CORE MODEL DOMAIN: CUR*

BPH, also known as benign prostate enlargement (BPE), is a common nonmalignant urological
condition that involves progressive proliferation of the glandular epithelium, smooth muscle and
connective tissue in the transition zone of the prostate (the area around the urethra). In a large
proportion of BPH patients, prostate enlargement causes BOO, which has an adverse impact on
lower urinary tract function, resulting in LUTS.

LUTS attributed to BPH can be divided into storage (irritative), voiding and postmicturition symp-
toms. Storage symptoms include urgency, frequency, urgency incontinence and nocturia. Voiding
symptoms comprise slow urinary stream, straining to void, urinary intermittency (stream starting
and stopping during micturition) or hesitancy, splitting of the voiding stream and terminal dribbling
[1]. Postmicturition symptoms include a feeling of incomplete emptying and postmicturition dribble.
Storage symptoms are often more bothersome than voiding symptoms and BPH becomes clini-
cally significant when it starts contributing to bothersome LUTS [2]. If left untreated, BPH leads to
a reduction in Qmax and an increase in the risk of AUR, which is a medical emergency [3].

Aging and androgens are the two clearly established determinants for the development of BPH. In
addition, race, obesity, metabolic syndrome, family history of BPH and genetic factors probably
contribute to higher risk of BPH [4, 5]. The prostate normally undergoes two growth phases during
a man’s life. The first, in which the prostate doubles in size (rapid growth phase), starts as early
as age 10 years and lasts until age 30 years. The second phase of growth begins around the age
of 30 years and continues at a slower pace during most of a man’s life (slow growth phase) [6].
BPH often occurs during the second growth phase.

Although the transition zone of the prostate (the part of the gland surrounding the urethra as it
passes through the prostate) accounts for only 10% of prostate glandular tissue in young men,
with aging it undergoes significant glandular proliferation (static component) and increases in
smooth muscle tone and resistance (dynamic component), which can further lead to BOO and
LUTS [4]. This process begins with the development of stromal nodules in the transition zone. The
pathogenesis underlying these changes is still not well understood; however, several processes,
such as age-related hormonal changes (androgen-induced increases in dihydrotestosterone lev-
els) and systemic and localised inflammation, cause an increase in the rate of cell proliferation, a
decrease in the rate of apoptosis (cell death) or both [7].

BPH represents a significant burden for patients since it leads to deterioration in their QoL. Disa-
bility-adjusted life year (DALY) is a term for the equivalent years of healthy life lost because of
poor health or disability, with 1 DALY equating to 1 year of healthy life lost. According to the latest
World Health Organization estimates for the European region (data from 2016), BPH was respon-
sible for ~751,000 DALYs, accounting for 0.25% of the total DALYs caused by all conditions. By
contrast, the proportion of DALYSs attributable to prostate cancer and hypertensive heart disease
is 0.71% and 0.87%, respectively [8].

! This section addresses the following assessment elements: A0002, AO003, A0004, AO005, A0006, A0007,
A0011 and A0023.
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LUTS/BPH is associated with high personal and societal burdens, both directly through increased
medical costs and indirectly through loss of daily functioning and a negative impact on QoL for
patients and their partners. A recent Spanish study of 610 patients reported and estimated medi-
an annual cost of €1070 per patient, including diagnostic tests and/or monitoring (54.6%), medical
visits (20.5%) and treatment (29.6%), highlighting that the overall cost was higher for patients with
a higher symptom score (€1127 vs. €920; p<0.001) [9].

Overall, the global lifetime prevalence of BPH is 26.2% (95% confidence interval [Cl] 22.8—29.6%)
meaning that nearly one in four men will suffer from BPH over their lifetime [10]. Bothersome LUTS
occur in up to 30% of men older than 65 years, of whom one-quarter develop severe LUTS over a
period of 6 years [11]. The global prevalence of BPH was estimated in a recent meta-analysis that
included 30 epidemiological studies from 25 countries [10]. Pooled global prevalence estimates
increased with age, from 14.8% in the group aged 40—-49 years to 20% in the group aged 50-59
years, 29.1% in the group aged 60—69 years, 36.8% in the group aged 70-79 years and 38.4% in
the group aged 80 years and older. However, the level of heterogeneity was high. The authors
concluded that some heterogeneity could probably be attributed to methodological differences
across the different studies and different definitions of BPH.

Some 30% of men who develop BPH receive treatment for the condition. Decreasing mortality
and increasing life expectancy mean that the elderly population is rapidly growing, so the preva-
lence of BPH and its associated burden are expected to increase.

According to the latest European guidelines [12] and advice received from external clinical experts
involved in the assessment, the target population for this REA is adult men (>18 years of age)
with LUTS attributed to BPH of non-neurological cause who do not find adequate relief with con-
servative or medical treatment or find side effects of medical treatment bothersome, and who may
benefit from surgical treatment. Three subpopulations often identified in guidelines (prostate size
<30 ml, 30-80 ml and >80 ml, or the same intervals for prostate weight measured in grammes)
were considered as relevant patient subgroups.

The only available real-life study in Europe, conducted in France in 2013, showed that of 2,620,269
patients who required treatment for LUTS/BPO, 301,834 (11.5%) received surgical treatment over
the period from 2004 to 2008 [13]. The average number of surgical procedures related to BPH
management performed annually was estimated as approximately 60,000-70,000 [13, 14].

Regarding data outside of Europe, 44,000 men underwent surgical treatment in Korea during the
period 2004—2008 [15]. In the USA, 54,399 TURP and 29,457 laser prostatectomy procedures
were performed from 2001 to 2009 [16]. In Japan the total number of procedures decreased by
30%, from 20,413 in 2009 to 14,152 in 2014 [17], while in Australia a 39% increase in the rate of
total procedures for BPH was reported from 2000 to 2018 (92/100,000 in 2000 and 133/100,000
in 2018) [18].
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1.2 Current clinical practice

HTA CORE MODEL DOMAIN: CUR?

BPH is typically diagnosed clinically according to the presence of LUTS. Prostatic enlargement
can be detected via manual rectal examination or transrectal ultrasonography. According to the
latest European guidelines, primary diagnostic evaluation of patients with LUTS involves medical
history, symptom score questionnaires (such as IPSS), urinalysis (dipstick and sediment), physical
examination and measurement of prostate-specific antigen (PSA) and postvoid residual urine vol-
ume (PVR) urine [12]. A high baseline PVR indicates a higher likelihood of symptomatic deteriora-
tion over time, while increasing PVR over time may indicate treatment failure or provide indication
for surgical intervention [1]. In the case of bothersome symptoms or significant PVR, the assess-
ment should also include frequency volume charts and bladder diaries, together with ultrasound
assessment and uroflowmetry. If the symptoms are not significantly bothersome or not impacting
the patient’s health, no further evaluation is needed [12, 19]. For men with suspected neurological
disease or bladder hypocontractility in cases of very small prostate (high PVR even in the absence
of BPH) urodynamic examination can be useful to assess whether the functionality of the bladder
is preserved. Prostate imaging may also help in choosing the optimal treatment technique for
patients.

While BPH alone does not need to be treated, BPH associated with LUTS may require treatment.
Conservative treatment (watchful waiting and behavioural and dietary modifications) or medical
treatments are usually the first choice of therapy for men with mild or moderate symptoms who
are minimally bothered by their symptoms. According to the latest European guideline [12], the
choice of treatment depends on the findings from patient evaluations, the ability of the treatment
to change these findings, the treatment preferences of the individual patient and expectations to
be met in terms of the speed of onset, efficacy, side effects, health-related QoL (HRQoL) and dis-
ease progression.

The most common indication for surgical intervention is moderate to severe voiding symptoms
attributed to BPH that are refractory to conservative or medical therapy (relative indications for
surgery). Surgical treatment is also required when patients have experienced recurrent or refrac-
tory urinary retention, overflow incontinence, recurrent UTIs, bladder stones or diverticula, treat-
ment-resistant macroscopic haematuria because of BPH and/or BPE, or dilatation of the upper
urinary tract because of BPH, with or without renal insufficiency (absolute indications for surgery).

The choice of surgical technique depends on several factors. These include prostate size, patient
comorbidities, ability to undergo anaesthesia, patient preferences, willingness to accept surgery-
associated specific side effects, the availability of surgical techniques in a particular centre and the
experience of the surgeon with these techniques. The experience and preference of the treating
surgeon, as well as the organisational and economic impact of different technologies in different
countries, often have an important role in the choice of surgical treatment for BPH. Detailed
treatment algorithms (that include the current standard or first choice and the alternative treat-
ments) for bothersome LUTS refractory to conservative or medical treatment or in cases with
absolute indications for intervention, stratified by the patient’s ability to undergo anaesthesia and
their cardiovascular risk and prostate size, are provided in the European Association of Urology
guidelines for management of non-neurogenic male LUTS including BPH [12].

% This section addresses the following assessment elements: A0024 and A0025.
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1.3 Features of the intervention

HTA CORE MODEL DOMAIN: TEC®

Most surgical procedures for BPH are performed via the urethra using a cystoscope. The majority
of these therapies require hospitalisation. Potential complications of surgical procedures include
TUR syndrome (a potentially life-threatening complication of TURP caused by excessive absorp-
tion of electrolyte-free irrigation fluids), bleeding, infection, urethral strictures, incontinence and sex-
ual dysfunction. Hence, it is important that the treating surgeon informs the patient about the po-
tential side effects so that an informed decision can be made considering these and the surgeon’s
preference and experience with the various methods.

According to the treatment principle (i.e., the mechanism of action), treatment strategies can be
divided into ablative and nonablative technologies. Ablative therapies consist of treatments in which
prostatic tissue is resected (removed) or ablated (destroyed) using a variety of energy sources,
such as electrocautery (electrodes with monopolar or bipolar energy), lasers (holmium, thulium,
diode, KTP or LBO), convective steam, high-pressure saline and microwaves [20]. There has been
a shift from monopolar to bipolar electrodes and to laser treatments in the last couple of decades.
The various lasers differ mainly in their absorption properties, penetration depth and wavelength
mode (pulsed or continuous). All of the lasers use normal saline instead of distilled water to avoid
TUR syndrome [21]. The general properties of the four types of lasers, regardless in which tech-
nology they are used, are as follows.

e Holmium (Ho:YAG) lasers have been commercially available since 1994. Ho:YAG is a type
of solid-state, pulsed laser that is ideal for endoscopic use because of its fibre optic delivery
and ability to treat tissue in a liquid-filled environment (e.g., saline or blood) [22]. The laser
has a wavelength of 2140 nm [12, 23].

e Thulium (Tm:YAG) lasers, which have a wavelength between 1940 and 2013 nm, are also
solid-state lasers that emit waves in continuous mode. A thulium laser has water and tissue
absorption characteristics comparable to those of a holmium laser, but the continuous-wave
output allows better tissue vaporisation [23, 24].

e Diode lasers are available with several different wavelengths (940, 980, 1064, 1318 and
1470 nm) [12]. The wavelength depends on the semiconductor used. A diode generates the
laser light. Diode lasers can be applied continuously or in pulsed mode and their energy is
absorbed by haemoglobin and water. Diode lasers use side-firing techniques to ensure bet-
ter direct visual control by the surgeon. The tissue ablative property of a diode laser is twice
that of a KTP laser, but less than in TURP [25]. Diode laser light can also be conveyed
through optical fibres introduced transperineally or perineally into the prostate. The approach
using this modification is called interstitial diode laser coagulation.

e A KTP or LBO laser produces light of the same wavelength of 532 nm within the visible
green region of the electromagnetic spectrum. The energy is selectively absorbed by hae-
moglobin within prostatic tissue. The coagulation zone of a KTP laser is more than twice as
deep as that of the diode laser owing to its affinity for haemoglobin [25].

In the nonablative therapy options the prostatic tissue is compressed. The various techniques use
contrasting mechanisms of action (mechanical decompression vs. angiographic embolisation) to
decrease the stress on the urethra [20].

% This section addresses the following assessment elements: BO001, BO002, B0O004, BO009, and A0020 (Appendix 5).
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A) Ablative therapies

1) Transurethral resection of the prostate. TURP is considered the gold standard for surgi-
cal treatment of BPH. However, TURP is associated with some morbidity and long-term
complications, including haematuria, urethral stricture, UTI, incontinence, and ejaculatory
and erectile dysfunction. In TURP, prostate tissue is removed from the transition zone of the
gland piece by piece and extracted at the end of the procedure using irrigation under gen-
eral or spinal anaesthesia. TURP procedures require the use of a resectoscope, camera
system and irrigation fluid. TURP can be divided into electrosurgical and laser resection sub-
categories according to the energy used to resect tissue.

a) Electrocautery: For monopolar (M-TURP) or bipolar (B-TURP) TURP, the system con-
sists of a generator unit and a wire loop with an electrical current running through the
loop used to cut prostate tissue and cauterise blood vessels.

e In M-TURP, energy travels through the body to reach a skin pad. The procedure re-
quires the use of sterile water or a sorbitol or glycine solution.

¢ In B-TURP, bipolar circuitry is completed locally; the energy travels between an ac-
tive and a passive pole situated on the resectoscope tip and requires less energy than
M-TURP. B-TURP overcomes the limitation of M-TURP by allowing energy transmis-
sion in iso-osmolar solution (rather than hypo-osmolar solution), which results in exci-
tation of sodium ions to form plasma and reduces the risk of TUR syndrome. Several
device types are available that mostly differ in the way in which the electric current
flow is delivered, the passive electrodes (two loops, single loop, resectoscope sheath),
the shape of the active electrodes and the specialised electrosurgical generators.
Operating frequencies differ between the generator units [12, 20, 23, 26]. The most
common bipolar resection systems are the plasmakinetic system (plasmakinetic re-
section of the prostate [PKRP]), TURIS system (transurethral resection in saline) and
the controlled tissue resection system [27].

b) Laser resection with the so-called cutting lasers:

e Thulium laser resection (TmLRP) was first reported in 2005. In TmLRP, a wavelength
of approximately 2000 nm is emitted in continuous-wave mode, which is a wave-
length that matches the water absorption peak in tissue, allowing very precise inci-
sion [28].

¢ Holmium laser resection (HOLRP) is performed with a modified continuous-flow re-
sectoscope. An end-firing laser fibre is used as a cutting instrument to resect large
pieces of prostate. The laser is then used to cut the resected tissue into smaller pieces
before their removal. It is suitable for large prostates of up to 100 g. The coagulative
ability of the holmium laser effectively seals tissue planes, which makes HoOLRP a
relatively bloodless operation and hence reduces possible transfusion requirements
and avoids the dangers of TUR syndrome [29].

2) Transurethral enucleation of the prostate. TUEP involves peeling the enlarged prostate
from the prostate capsule without cutting into or dissecting the gland. The transition zone of
the prostate is removed along its surgical capsule under general or spinal anaesthesia. The
resultant tissue is morcellated (removal of large masses of tissue) using a separate device
called a morcellator. In some new-generation systems the morcellator is built into the enu-
cleation device. The energy used for tissue enucleation is generated either via a laser,
which is used to destruct prostatic tissue with minimal deep-tissue penetration, or via a bi-
polar system using different electrodes [21].
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a) Transurethral enucleation with bipolar energy: TUEB is also called bipolar transurethral
enucleation (B-TUEP) or plasmakinetic enucleation (PKEP) or bipolar plasma enuclea-
tion (BPEP). This procedure allows enucleation of whole lobes of the prostate [30]. In this
technique a plasma electrode and an enucleation loop, designed specifically for trans-
urethral enucleation, are used [31].

b) Transurethral enucleation with laser: There are several laser systems available fortran-
surethral enucleation, all comprising a power unit and laser fibres. The differences, as
outlined in the general laser descriptions, lie in the penetration depth, wave mode and
absorption properties:

e Holmium laser enucleation of the prostate: In HOLEP the tissue penetration is 0.4 mm
[23]. The laser creates bubbles of steam that separate tissue layers by tearing the
tissue apart. The tissue effect is rapid and results in excellent haemostasis. HOLEP
was an important technical improvement. The entire lobes of the gland are enucleat-
ed, moved into the bladder and morcellated [24].

e Thulium laser enucleation of the prostate: In ThuLEP the tissue penetration is 0.2 mm
[23].

¢ Diode laser enucleation of the prostate: The penetration levels with DioLEP are deep-
er than with Ho:YAG or Tm:YAG lasers [23, 24]. Eraser laser is a type of diode laser
and therefore this procedure is also referred to as eraser laser enucleation (ELEP)
[32].

3) Transurethral vaporisation. TUVP involves removing excess prostate tissue by heating
and evaporating it under general or spinal anaesthesia. Laser vaporisation and vaporesec-
tion (which is the combination of vaporisation and resection) are more widely used owing to
the relatively short learning curve compared to enucleation [33]. The energy can be deliv-
ered via various systems. The following subcategories are introduced according to the en-
ergy source used.

a) Transurethral (electro-)vaporisation with bipolar energy: B-TUVP was introduced in the
late 1990s and as it was derived from (plasmakinetic) B-TURP, it is also called bipolar
plasma vaporisation of the prostate (BPVP) or transurethral plasma vaporisation. The
procedure is performed using a bipolar electrode and a high-frequency generator to cre-
ate a plasma effect that can vaporise prostatic tissue. Energy can be delivered through
a spherical rolling electrode (rollerball), a grooved roller electrode (Vaportrode) or a hem-
ispherical mushroom electrode (button). Saline is typically used for irrigation [23]. Direct
tissue contact and heat production are minimised. The bipolar electrode produces a
constant plasma field that allows the electrode to glide over the tissue and vaporise a
thin layer of the prostate without affecting the underlying tissue. Some sources call this
transurethral vaporisation in saline (TUVIS) [23, 34]. An indwelling urethral catheter is left
in place at the end of the procedure [35].

b) Laser-based systems

e Holmium laser vaporisation: HOVAP/HoLVP was first reported in 1994. A side-firing
fibre is moved across the surface of the prostatic lobes to immediately vaporise or
ablate prostatic tissue and obtain a prostatic cavity similar to that obtained with tradi-
tional TURP [36].

e Thulium laser vaporisation: ThuVAP/ThuLVP is a purely vaporising technique. The
beam is fully absorbed by water and therefore there is no need for side-firing deliv-
ery, as with Ho:YAG, KTP and LBO lasers [24].
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e Diode laser vaporisation: In DioVAP/DioLVP, a large amount of energy is absorbed
on the surface, resulting in vaporisation of the tissue [25].

o KTP (GreenLight laser) and LBO (GreenLight High Performance System) lasers for
photoselective vaporisation (PVP): KTP and LBO energies are selectively absorbed
by haemoglobin within prostatic tissue, which facilitates photoselective vaporisation
and removal of prostatic tissue via rapid photothermal vaporisation of heated intracel-
lular water. The penetration depth is 0.8 mm because of the shorter wavelength and
absorption by haemoglobin, and the resulting coagulation zone is 1-2 mm. The pro-
cedure is usually performed with saline irrigation to prevent TUR syndrome. During
the procedure, the prostate adenoma is vaporised sequentially outwards until the
surgical capsule is exposed and a defect is created within the prostate parenchyma
through which voiding becomes possible [23]. The GreenLight system was introduced
in 2005 with power output of 80 W. This was upgraded to 120 W in 2010, after which
a second upgrade resulted in the current GreenLight XPS with power output of 180 W.
The 180-W GreenLight XPS system represents the current standard of generators
for PVP [12]. The procedure can be performed either as day-case or inpatient treat-
ment and is appropriate for vaporisation of larger prostates in a shorter time and for
patients taking anticoagulants [37].

There are hybrid techniques that combine the three basic resection, enucleation and vaporisation
approaches. The hybrid techniqgues most commonly performed are as follows.

4) Vapoenucleation

a) Bipolar vapoenucleation of the prostate: In B-VEP, the vapoenucleation electrode for

b)

c)

mechanical anatomical enucleation of the prostate is a combination of a vaporisation
electrode and a mechanical dissection probe [38].

Thulium laser vapoenucleation: ThuVEP was introduced in 2008 for patients with larger
prostates [24].

Photoselective vapoenucleation: PVEP starts with initial vaporisation of the anterior zone
of the prostate to simplify the subsequent enucleation procedure. The PVEP technique
involves a gradual learning path. As a start, localising the capsule for anatomic vapori-
sation can be achieved, followed by performing partial enucleations; then, when the
necessary skills are developed, the whole en bloc enucleation procedure can be per-
formed [39].

5) Vaporesection

a)

Transurethral (electro-)vaporesection: TUVRP with bipolar energy combines resection
with the help of electric current and vaporisation with a vaporisation electrode. The term
plasmakinetic vaporesection (PKVP) is often used as a synonym as it is a type of TU-
VRP in which a plasmakinetic system serves as the resection device [40]. With advanc-
es in bipolar technology, the popularity of TUVRP has increased and new developments
have arisen, such as transurethral resection in saline with plasma vaporisation (TURIS-
PVP). The plasma vaporisation electrode vaporises the tissue in a similar way to a laser,
but without developing excessive heat. TURIS-PVP is performed with an Olympus Surg-
Master UES-40 bipolar generator, a special ‘mushroom’ type or plasma button vaporesec-
tion electrode with continuous-flow saline irrigation. The spherical shape of the electrode
with a plasma corona on its surface is gradually moved into direct contact with the tissue
(the ‘hovering’ technique) and thus yields virtually bloodless vaporisation at 280—-320 W
[41].
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b) Holmium laser vaporesection: HoVARP utilises both vaporisation and laser resection
techniques. This is a new application of the holmium laser and the procedure does not
require the use of a morcellator [42].

¢) Thulium laser vaporesection: ThuVARP is a laser procedure that vaporises and resects
the prostate using a technique similar to TURP. ThuVARP uses a Tm:YAG fibre to de-
liver light of 2000 nm in wavelength to vaporise and resect the prostate. Unlike other la-
ser technologies, ThuVARP uses a surgical technique similar to TURP, involving visual
resection of prostatic tissue using a working element and resecting in so-called chips.
The similarity in technique to TURP allows a short learning curve for surgeons [43]. Alt-
hough Tm:YAG is similar to Ho:YAG regarding its shallow tissue and water penetration
and haemostasis, the vaporisation capacity is significantly increased by the continuous
wave-emitting mode. Therefore, tissue ablation is achieved not only via resection but al-
S0 via simultaneous vaporisation [24].

d) Diode laser vaporesection is a recent development in diode laser applications. Proce-
dures executed with diode lasers use side-firing techniques to ensure better direct visual
control by the surgeon of the point of impact of the laser beam on the tissue [24].

6) Enucleoresection

a) Monopolar transurethral enucleoresection: M-TUERP is a hybrid procedure combining
enucleation and resection applied to larger prostates [44].

b) Bipolar transurethral enucleoresection: in B-TUERP (or bipolar PKEP) the prostate is
transurethrally enucleated and resected using a bipolar plasmakinetic resectoscope [45].
In this procedure the wire loop of the electrode is used to locate the layers and coagu-
late bleeding. Once the right layers have been located, the prostate lobes are peeled off
as a whole piece. The lobes are then pushed into the bladder, where they are cut and
eventually removed; therefore, this method combines enucleation and resection [46].

7) Aguablation: Aquablation, also called transurethral waterjet ablation, uses a specialised
system that combines image guidance (transrectal ultrasound) and a robotic handpiece for
targeted heat-free removal of prostate tissue. The procedure is usually performed with the
patient under general or spinal anaesthesia. The device consists of a robotic handpiece, a
console and a planning unit. The robotic handpiece with an integrated cystoscope and abla-
tion probe is inserted transurethrally into the bladder. Transrectal ultrasound is used before
surgery to map the region that needs to be resected, as well as during the treatment to
monitor the tissue resection in real time. After mapping, a high-speed jet of saline (waterjet)
is delivered from the robotic handpiece to the prostate at various flow rates according to the
depth of penetration required. The prostate is ablated, while major blood vessels and pros-
tatic capsule are spared. The ablated tissue is aspirated through ports in the handpiece and
can be used for histological analysis. Haemostasis can be achieved via cautery or by inflat-
ing a Foley balloon catheter inside the prostatic cavity. The average resection time is typi-
cally approximately 3—5 min. After the procedure, electrocautery via a cystoscope or resec-
toscope or traction from a three-way catheter balloon is used to achieve haemostasis, and
continuous bladder irrigation is then started. Traction is removed a few hours after the pro-
cedure and irrigation is progressively decreased. The catheter is removed before the patient
is discharged from hospital, usually the day after the procedure. The procedure is heat-free,
which removes the risk of complications arising from thermal injury [20, 23, 47].

8) Water vapour thermal therapy: WAVE involves transurethral thermal therapy using con-
vective water-vapour energy to destroy excess prostate tissue to achieve LUTS symptom
relief. Radiofrequency current is used to generate wet thermal energy in the form of steam
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[48, 49]. This method should not to be confused with vaporisation of the prostate, in which
(as described earlier) prostate tissue is heated and hence evaporates; in WAVE the water
vapour is injected into the prostate through a device attached to a urological endoscope.
This device is only for single use. The process is intended to disrupt cell membranes, lead-
ing to cell death and shrinkage of the prostate. The aim is to relieve obstructive symptoms
without interfering with surrounding tissues that might impair sexual function. The vapour is
injected for 9 s during treatment. The number of times this has to be performed in each lobe
of the gland depends on the length of the prostatic urethra. The treatment can be custom-
ised to the configuration of the gland. Each device can deliver a maximum of 15 full injec-
tions, although fewer injections are needed for most treatments. The procedure is usually
carried out under general anaesthesia or local anaesthesia with sedation, and lasts for up
to 20 min [50]. WAVE is performed in the office or at an outpatient surgical centre with min-
imal anaesthesia [51]. There is currently just one device, called the Rezim System, availa-
ble on the market, which received US Food and Drug Administration approval in 2015 [52].
Rezdm is intended for treatment of prostates of >30 cm® in volume (equivalent to 30 g) and
is contraindicated for patients with a urinary sphincter implant or a penile prosthesis [50].

9) Simple prostatectomy: This involves surgical removal of the inner core of the prostate
gland. Various techniques can be used for prostate removal, including OP and laparoscopic
robot-assisted prostatectomy. Open surgery can use a suprapubic or retropubic approach.
Laparoscopic prostatectomy is performed with the patient under general anaesthesia, using
either a transperitoneal or an extraperitoneal approach with or without robotic assistance.
Incisions are made in the lower abdomen to provide access for the laparoscope and surgi-
cal instruments. A transverse incision is made in the anterior wall of the prostate capsule. If
a transvesical approach is used, an incision is made in the bladder neck to expose the
prostate. The glandular tissue of the prostate is freed from the prostate capsule and removed
through an umbilical-port incision. A catheter is inserted and the prostate capsule is closed
with sutures [53].

10) Transurethral microwave therapy: In TUMT a specialised urethral catheter with an an-
tenna that emits electromagnetic waves at a frequency of 915-1296 MHz is used to induce
changes with localised heat. With this technique, prostate tissue can be locally thermo-
ablated while normal temperatures in the surrounding tissue can be maintained [20]. TUMT
is generally performed on an outpatient basis. Cooling fluid is circulated around the micro-
wave antenna to prevent heat from damaging the urethra. To prevent the temperature out-
side the prostate from getting too high, a temperature sensor is inserted into the rectum
during the procedure. If the temperature in the rectum increases too much, the treatment is
turned off automatically until the temperature goes back down. General or spinal anaesthet-
ic is needed during the procedure. A catheter is placed in the bladder after the procedure to
help with urination [54].

B) Nonablative techniques

1) Prostatic urethral lift: In PUL, small permanent implants in the form of sutures are placed
transurethrally through a cystoscope via a hand-held device. The implants mechanically open
the urethra and relieve obstruction. PUL is performed using the Urolift device, which was
developed in 2004 [20, 23]. The PUL implants consist of a nitinol capsular tab, a polyeth-
ylene terephthalate monofilament and a stainless steel urethral endpiece [55]. PUL can be
performed under local anaesthesia with oral or intravenous sedation. PUL is indicated for
the treatment of symptoms due to urinary outflow obstruction secondary to BPH, including
lateral- and median-lobe hyperplasia, in men aged 45 years or older. The upper limit for pros-
tate size for PUL is 100 cm® [56].
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2) Prostate artery embolisation: PAE is an emerging technology according to the latest guide-
lines [12, 20, 23]. This procedure is usually carried out under local anaesthesia, with access
through the left or right femoral or radial artery. The arterial anatomy is displayed via digital
subtraction angiography and the appropriate prostatic arterial supply is selectively embolised.
Superselective catheterisation of the small prostatic arteries is performed using fine micro-
catheters through the pelvic arteries. Embolisation involves the introduction of microparti-
cles to completely block the prostatic vessels. Embolisation agents include PVA and other
newer synthetic biocompatible materials. The aim of the procedure is to reduce the blood
flow in the prostate, causing it to undergo ischaemic necrosis and subsequent volume re-
duction, which relieves LUTS. PAE targets the whole prostate, and not just the critical are-
as, like the other technologies [12, 20]. It is common for patients to experience pelvic pain
during and after the procedure but this does not usually last for more than 1-3 days. PAE is
a technically demanding procedure and must be performed by an interventional radiologist
with specific training. The procedure is usually carried out as a day surgery [57].

3) Temporary implantable nitinol device: The aim of TIND is to relieve the symptoms of BPH
by creating new channels in the urethra to increase urine flow. The device is made of nitinol
and consists of struts and an anchoring leaflet. Under local anaesthesia or light sedation,
the device is placed in the prostatic urethra via a cystoscope under direct visualisation. The
device expands in the prostatic urethra and hence compresses obstructive tissue. Over the
following days, the pressure applied by struts in the device creates areas of ischaemia in the
prostatic urethra and bladder neck. This creates new longitudinal channels through which
urine can flow. TIND is left in position for 5 days, until the nitinol wires reach their complete
expansion. After 5-7 days the device is removed in an outpatient procedure via a standard
urethroscope. Insertion and removal of the device are both conducted as day-case proce-
dures and take approximately 5 min [12, 58]. A second-generation implant was recently in-
troduced; the iTIND comprises three nitinol elongated struts and an anchoring leaflet [59].

4) Transurethral incision of the prostate: TUIP involves cutting into the bladder outlet with-
out tissue removal. Incising the bladder neck may reduce the pressure of the gland on the
urethra, making urination easier. This procedure is an option for some men, such as those
with smaller prostates. Usually, two deep incisions that go down to the capsule of the pros-
tate are made. Bleeding is controlled with electrocautery [20].

TURP has remained the cornerstone of LUTS/BPO surgical treatment despite the development of
the new minimally invasive surgical treatments (MISTs) described above and alternative surgical
treatments. They are considered minimally invasive because they can be performed either in an
office or outpatient setting with minimal recovery time and morbidity for the patient. Despite its high
rate of success, TURP has a perioperative morbidity rate of approximately 20% and long-term
complications including ejaculatory dysfunction (65%), erectile dysfunction (10%), urethral stric-
tures (7%), UTI (4%), urinary incontinence (2%), and bleeding requiring transfusion (2%) [60].
MISTs may have lower effectiveness than TURP but a better safety profile, so the trade-off between
effectiveness and complications might be important in some cases, as some patients might opt for
lower effectiveness to avoid adverse effects.
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Table 1-1: Synonyms, abbreviations, full name, energy sources and the name used in
this assessment for technologies used for the treatment of benign prostatic hyperplasia

Abbreviation

Full name

Category
and abbreviation
applied in the report

Energy source

Resection

M-TURP Monopolar transurethral resection TURP Monopolar

B-TURP Bipolar transurethral resection TURP Bipolar

PKRP Plasmakinetic resection TURP Bipolar

TURIS Transurethral resection in saline TURP Bipolar

TmLRP Thulium laser resection TmLRP Thulium laser

HoLRP Holmium laser resection HoLRP Holmium laser

Enucleation

HoLEP Holmium laser enucleation HoLEP Holmium laser

ThuLEP Thulium laser enucleation ThuLEP Thulium laser

DioLEP Diode laser enucleation DioLEP Diode laser

ELEP Eraser laser enucleation DioLEP Diode laser

B-TUEP Bipolar transurethral enucleation B-TUEP Bipolar

B-PEP Bipolar plasma enucleation B-TUEP Bipolar

BEEP Bipolar endoscopic enucleation B-TUEP Bipolar

PKEP Plasmakinetic enucleation B-TUEP Bipolar

TUEB Transurethral enucleation with bipolar energy | B-TUEP Bipolar

Vaporisation

HoVAP Holmium laser vaporisation HoVAP Holmium laser

ThuVAP Thulium laser vaporisation ThuVAP Thulium laser

DioVAP Diode laser vaporisation DioLVP Diode laser

B-TUVP Bipolar transurethral vaporisation B-TUVP Bipolar

BPVP Bipolar plasma vaporisation B-TUVP Bipolar

PKVP Plasmakinetic vaporisation B-TUVP Bipolar

TUViS Transurethral vaporisation in saline B-TUVP Bipolar

PVP Photoselective vaporisation/potassium PVP GreenLight laser
titanyl phosphate laser vaporisation

Enucleoresection

M-TUERP Monopolar transurethral enucleoresection M-TUERP Monopolar

B-TUERP Bipolar transurethral enucleoresection B-TUERP Bipolar

B-ERP Bipolar enucleoresection B-TUERP Bipolar

PKERP Plasmakinetic enucleoresection B-TUERP Bipolar

Enucleovaporisation/vapoenucleation

ThuVEP Thulium laser vapoenucleation ThuVEP Thulium laser

PVEP Photoselective vapoenucleation PVEP GreenlLight laser

B-VEP Bipolar vapoenucleation B-VEP Bipolar

B-PKVEP Bipolar plasmakinetic vapoenucleation B-VEP Bipolar
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Abbreviation

Full name

Category
and abbreviation
applied in the report

Energy source

Vaporesection

TURIS-PVP Trans_ure;hral resection in saline plasma TUVRP Bipolar
vaporisation

TUVRP Transurethral vaporesection TUVRP Bipolar

PKVP Plasmakinetic vaporesection TUVRP Bipolar

ThuVARP Thulium laser vaporesection ThuVARP Thulium laser

Incision

TUIP Transurethral incision TUIP -

Other

Aquablation Aquablation - Waterjet

PAE Prostate artery embolisation PAE -

WAVE Water vapour thermal therapy WAVE Water vapour

TUMT Transurethral microwave therapy TUMT Electromagnetic
waves

TIND Temporary implantable nitinol device TIND -

PUL Prostatic urethral lift PUL -

OoP Open prostatectomy OoP -

Appendix 4 in the appendix presents a non-exhaustive list of products for the included technologies,
their intended use and their regulatory status.
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2 OBJECTIVES AND SCOPE

The rationale for this multitechnology assessment was to collaboratively produce structured (rapid)
core HTA information on MISTs for BPH. In particular, the aim was to perform multiple compari-
sons between different interventions, either comparing minimally invasive treatments to each other
or to a standard surgical treatment such as TURP or OP. An additional aim was to apply this col-
laboratively produced assessment in the national and/or regional context.

The aim of this rapid assessment is to provide comparisons among different MISTs for BPH to
assess their relative effectiveness and safety for patients with an indication for surgical treatment
and for different subpopulations according to prostate size.

This topic was chosen on the basis of a request from local decision-makers who commissioned
the agency to carry out a HTA to assess the relative effectiveness and safety of MISTs compared
to available alternatives. A specific interest was expressed for technologies included or recom-
mended in guidelines from the European Association of Urology [12] and the American Urological
Association [61]. In addition, the EUnetHTA Prioritisation List for Other Technologies contains
other innovative interventions, such as water vaporisation and PAE, which are also proposed for
the treatment of BPH. The topic was relevant to other partnering agencies that joined in a collabo-
rative Assessment Team and decided to extend the scope for multiple technologies intended for
BPH treatment.

The relevance of the topic lies in the fact that new technologies are intensely marketed in both
public and private institutions but have not yet been widely introduced in the public sector and
could have relevant organisational and economic impacts on services for patients needing surgery
for BPH.

The project scope was discussed during the scoping e-meeting attended by the Assessment Team
and external experts. During the meeting, it was agreed to adopt the GRADE approach to finalise
the list of outcomes and rate the importance of each outcome (see Section 3).

Table 2-1: Scope of the assessment

Description Project scope

Population e The target condition is lower urinary tract symptoms (LUTS) attributed to non-
neurological benign prostatic hyperplasia (BPH) (ICD-9 600.0; ICD-10 N40; MeSH
term “Prostatic Hyperplasia”)

e The target population is adult men (>18 years of age) with LUTS attributed to BPH of
non-neurological cause.

o Either prostate weight or size will be used to define three relevant subpopulations
often identified in guidelines (prostate size <30 ml, 30—80 ml and >80 ml, or the same
intervals measured as prostate weight in grammes) which will be addressed by
subgroup analyses.

Rationale: According to the American Urological Association guidelines [61], men with
clinically significant LUTS attributable to BPH who do not find adequate relief with
medical treatment or find the side effects of medical treatment bothersome may benefit
from surgical treatment. Surgical treatment should be chosen for patients who:

- Did not improve after medical therapy;
- Do not want medical therapy but request active treatment (patient preference); or

- Present with a strong indication for therapy (refractory urinary retention, renal
insufficiency due to BPH, bladder stones, recurrent urinary tract infection, recurrent
haematuria refractory to 5a-reductase-inhibitors).
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Description

Project scope

Interventions®

e Resection: bipolar (plasmakinetic), holmium laser, thulium laser

Enucleation: bipolar (plasmakinetic), holmium laser, thulium laser, diode laser

Vaporisation: bipolar (plasmakinetic, electrovaporisation), holmium laser, thulium
laser, diode laser, KTP laser (photoselective vaporisation with 180 W)

Enucleoresection
Enucleovaporisation/vapoenucleation
Vaporesection

Aquablation

Photoselective vaporisation with enucleation
Prostate artery embolisation (PAE)

Prostatic urethral lift (PUL)

Transurethral incision (TUIP)

Transurethral microwave therapy (TUMT)
Water vapour therapy (WAVE)

Temporary implantable nitinol device (TIND)

Comparisons
(standards) ?

Transurethral resection of the prostate (TURP. monopolar or bipolar)

Open prostatectomy or adenomectomy (OP)

Outcomes

Effectiveness

Importance rating

IPSS 9 (6-9), critical
Qmax 8.5 (2-9), critical
PVR 8 (2-9), critical

Reintervention

7.5 (6-9), critical

BPH Impact Index

7 (1-9), critical

Quality of life measures (generic)

6.5 (2-9), critical

Qmed

4.5 (1-8), important

Persistent irritative symptoms

6.5 (1-9), critical

Postoperative LUTS

5.5 (1-9), important

Safety

Intraoperative complications

Importance rating

Procedural blood loss and transfusion requirement

7 (5-9), critical

Bladder perforation

7 (4-9), critical

Bladder or ureteral injury

6 (4-9), important

Capsular perforation

6 (5-9), important

Intraoperative mortality

6 (3-9), important

Decrease in serum sodium

4 (2-7), important

Haemoglobin alteration

3 (2-8), not important

Intraoperative complications (technology-specific)

Importance rating

Bowel injury (OP)

7 (2-8), critical

Rectal injury (OP)

7 (2-8), critical

Injury to adjacent structures (OP)

6.5 (2-8), important
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Description

Project scope

Inadvertent embolisation of other sites (PAE)

6 (2-8), important

Vascular thrombosis (PAE)

6 (2-9), important

Incisional hernia (OP)

6 (2-9), important

Pseudoaneurysms (PAE)

5 (2-7), important

Dissection

5 (2-9), important

Damage to perivascular, neural or muscular structures (PAE)

5 (2-8), important

Vesicocutaneous fistula (OP)

5 (2-8), important

Epididymo-orchitis (OP)

4.5 (2-8), important

Haematomas (PAE)

4 (2-6), important

Vascular access (PAE)

3 (2-6), not important

Postoperative complications

Importance rating

Erectile dysfunction

8.5 (7-9), critical

Urinary incontinence

8 (7-9), critical

Catheterisation time

7 (1-9), critical

TUR syndrome

7 (5-9), critical

Urethral stricture

7 (4-9), critical

Bladder neck contracture

7 (5-9), critical

Acute urinary retention

7 (5-9), critical

Urinary tract infection

7 (3-9), critical

Retrograde ejaculation

7 (5-9), critical

Recatheterisation

6.5 (3-9), important

Long-term mortality

3.5 (1-9), not important

Postoperative complications (technology-specific)

Importance rating

Implant encrustation (PUL)

6 (2-7), important

Migration rate of the implant (PUL)

6 (2-8), important

Radiodermatitis (PAE)

4 (2-6), important

Other outcomes

Importance rating

Hospitalisation time

8 (5-9), critical

Procedure time

6 (3-9), important

Study design

Randomised controlled trials

% The aim was to perform multiple comparisons and therefore the distinction between interventions and comparisons

is merely indicative.
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3 METHODS

The EUnetHTA Guidelines, available at https://eunethta.eu/methodology-guidelines/, were consult-
ed throughout the assessment process. To provide transparency regarding the development of the
scope questions, the Assessment Team agreed to form a panel and to apply the GRADE method
(https://gdt.gradepro.org/app/handbook/handbook.html) during the scoping phase to structure the
process for the selection of outcomes and the rating of their importance. This process was devel-
oped as follows:

¢ An initial draft of the project plan, developed and agreed on by the authors and the co-
authors, was circulated to dedicated reviewers and external experts.

e A scoping e-meeting was arranged with the Assessment Team and external experts to dis-
cuss the project plan and to agree on a preliminary list of outcomes of interest. During the
scoping meeting it was also agreed to use GRADE and GRADEpro (an electronic tool that
facilitates participation by panel members in the process; https://gradepro.org/) to conduct
and finalise the scoping phase. For this purpose, a GRADE panel was established, compris-
ing authors, co-authors, dedicated reviewers and external experts (organisations and not
single individuals counted as panel members). Participation by patient representatives was
actively sought, but without success.

e The research question (target population, intervention and comparator) and the list of out-
comes were uploaded by the authors on GRADEpro and all members were registered for
participation.

e Each member received an e-mail with access details for the GRADEpro system to check
and approve the research question and the list of outcomes.

¢ Following approval by the panel, each member received an e-mail with an invitation to rate
the importance of each of the listed outcomes using a predefined scale. The scale provided
a choice between three categories of outcomes according to their importance for decision-
making: “critical” (score between 7 and 9); “important” (score between 4 and 6); and “not
important” (score between 1 and 3).

e Using the scores applied by all panel members, the median scores were calculated by the
authors and a final overall rating of importance was assigned to each outcome. If median
values could not be an integer, the mean was considered.

In the PICO table, ratings of importance are reported for each outcome. Summary-of-findings tables
were completed only for outcomes rated as critical.

3.1 Clinical effectiveness and safety
3.1.1 Information retrieval

We included RCTs that compared the technologies of interest (see the PICO table) to each other
and/or to comparators (TURP and/or OP). RCTs comparing each of the technologies of interest
versus sham procedures were considered only if head-to-head comparative RCTs were not found
for those technologies.

A systematic review of the literature was performed according to the Cochrane Handbook meth-
odology (2019 version). The RevMan 5 tool for systematic reviews was also used for data extrac-
tion, RoB representation and summary-of-findings tables. As one high-quality systematic review
was published in November 2019 [21] the systematic search was performed with January 2019 as
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the starting date for technologies included in that review (HoLEP, ThuLEP, DioLEP, B-TUEP,
DioLVP, M-TURP, B-TURP, B-TUVP and PVP). For all the other technologies, no time limits were
considered.

The following sources of information and search techniques were considered.

Main information sources

e Bibliographic databases
o MEDLINE
o Embase

o Cochrane Central Register of Controlled Trials

Further information sources and search techniques

A search of international guidelines, systematic and narrative reviews was performed in UpToDate
to fulfil information required for the CUR domain (health problem and current use). Publicly avail-
able information on the technologies identified as relevant for the assessment was used for the
TEC domain (description and technical characteristics) for the technologies being assessed.

3.1.2 Selection of relevant studies and documents

Assessment elements were selected in accordance with the HTA Core Model for Rapid Relative
Effectiveness Assessment Version 4.2. EndNote was used for citation management. Details for
the search strategy are available in Appendix 1.

RCTs were checked for inclusion for the assessment of clinical effectiveness and safety. All RCTs
included in the systematic review published in 2019 were retrieved and assessed for inclusion.

3.1.3 Data extraction

Five review authors (LB, OD, JE, GF and AP) independently extracted data using a data extraction
form developed for this review (Appendix 4). For each study included, we recorded the following
information: study design, length of follow-up, number of participants in the intervention and con-
trol groups, average age, sex, country, inclusion and exclusion criteria, data collection period, num-
ber of participants, description of the intervention and control, and outcomes. Data available from
figures were extracted using PlotDigitizer version 2.6.9 for Windows. When values for the stand-
ard deviation or mean and standard deviation were missing, they were calculated according to the
Cochrane recommendations [62], which were also used when combining data from two arms of
the same study dealing with the same technology. When the median and range were available,
mean and standard deviation values were calculated according to McGrath et al. [63]. Arms relat-
ed to the same technology in the same multiarm study were combined according to the Cochrane
recommendations [62]. Disagreements were discussed and resolved between reviewers.

The clinical relevance of results observed can be better discussed if MCID values are available and
validated. MCIDs could be found only for IPSS (Barry et al. [64] reported an MCID of 3 points) and
Qmax (the UK National Institute for Health and Care Excellence [11] reported an MCID of 2 ml/s).
These MICDs are referred to when discussing the relevance of the IPSS and Qmax outcomes.
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Some of the outcomes listed in the scope could overlap or need to be specifically defined. The
working group agreed on the following specifications.

Persistent irritative symptoms should include everything that refers to these symptoms, in-
cluding early irritative symptoms. Dysuria was included among irritative symptoms. When-
ever “urge incontinence” or “urgency” (or “micturition urgency”) was reported, these were
classified as a “persistent irritative symptom”. Data for “mixed incontinence” were reported
for both the persistent irritative symptoms and urinary incontinence outcomes.

Urinary incontinence refers to symptoms specified simply as “urinary incontinence” or “stress
incontinence” or “transient incontinence”. Data for “mixed incontinence” were reported for
both the persistent irritative symptoms and urinary incontinence outcomes.

For operative versus enucleation/vaporisation/resection time, only the overall operative time
was considered.

For blood loss during the procedure and the transfusion requirement, only data on blood loss
leading to transfusion (discrete data) were considered.

Erectile dysfunction was considered both as a discrete outcome and when measured using
the International Index of Erectile Function (IIEF) questionnaire.

For bladder neck contracture, data on infravesical obstruction, bladder neck stenosis and
bladder neck sclerosis were aggregated under this outcome.

For retrograde ejaculation, data on anejaculation were also considered under this outcome,
since these are strictly related from a clinical perspective. Regarding the denominator for this
outcome, either all patients or just sexually active patients were considered.

3.1.4 Quality rating and RoB assessment

For the TEC and CUR domains, no quality assessment tool was used, but multiple sources were
used to validate and cross-check individual sources.

For the EFF (clinical effectiveness) and SAF (safety) domains, study quality for the RCTs included
was rated using the Cochrane RoB tool [65].

Five review authors (LB, OD, JE, GF and AP) independently assessed RoB in the studies using
the aforementioned methodology according to the following seven criteria:

Random sequence generation, which influences the likelihood that allocation to treatments
is randomised.

Allocation concealment, which influences the unpredictability of treatment allocation and the
possibility that selection bias occurs.

Performance bias, which may influence surgery and approaches to patient care during fol-
low-up. It should be noted that all the trials selected had an open-label design. Blinding of
surgeons was not possible given the interventions being assessed. Patients and the clini-
cians in charge (not the surgeon) may have been blinded or not; in the latter case, they
may have been somewhat “influenced” in the postoperative period by knowing the surgery
technique.

Detection bias, which is related to blinding of outcome assessors. A distinction has been
made between subjective outcomes (those self-assessed by patients) and objective out-
comes (assessed by external assessors). In the case of a difference in blinding between
patients and assessors (e.g., if just patients or just assessors were blinded), detection bias
was considered separately for subjective and objective outcomes.
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e Incomplete outcome data, leading to attrition bias. Besides situations for which no attrition
was declared and apparent, we considered studies to be at low risk of attrition bias when
loss to follow-up was <5% and at high risk to attrition bias if the loss was >20% (overall or
in any group) [66] or if there was a difference of >15% in attrition between groups.

e Selective outcome reporting. Study protocols and trial registries were searched to assess
whether data were reported for all of the prespecified primary outcomes and whether they
were reported in the prespecified way. Unclear risk was assigned for cases for which a pro-
tocol or trial registry was not available. High risk was assigned in the case of a difference be-
tween reported outcomes and the protocol/registry or methods section, or if at least two
outcomes had incomplete data (e.g., data shown as a figure and without statistical compar-
ison between groups).

¢ In cases for which other possible sources of bias were deemed important (e.g., presence of
conflicts of interest), these were recorded.

RCTs were judged at high RoB if there was at least one high-risk item among these categories
(except for conflicts of interest); at low RoB if there were at least four low-risk items (except for
conflicts of interest) and no high-risk items; and at uncertain RoB in all other cases.

3.1.5 Data analyses and synthesis

Measures of the treatment effect

For meta-analysis, we used the risk ratio (RR) with 95% CI for binary outcomes and the MD with
95% CI for continuous outcomes.

Data synthesis

Whenever possible, quantitative analysis methods were used in a meta-analysis for the SAF and
EFF domains using RevMan 5.3. We pooled data using a fixed-effects model, or a random-effects
model only when pooling data from more than five RCTs (to better control for heterogeneity). We
avoided pooling of data when two studies showed results in different directions. We also avoided
pooling of data for hospitalisation time, catheterisation time and procedure time, considering the
possibility of high heterogeneity due to different policies in different centres.

We expressed dichotomous outcomes as the RR with 95% CI and we used the MD and 95% ClI
when outcomes were continuous. When urological symptom scores different from the IPSS were
used, data were combined using the standardised mean difference (SMD).

A descriptive analysis of information is provided for other domains and whenever meta-analysis
was not possible or was inappropriate. In some instances (i.e., in the case of wide statistical het-
erogeneity), even though pooled estimates could not be calculated, forest plots are presented to
provide a visual representation of results from each study.
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Assessment of heterogeneity

Heterogeneity was evaluated through visual inspection of forest plots (evaluating the amount of
overlap of Cls) and through the I? statistic. According to the I® statistic, heterogeneity was judged
as follows [67]:

o 0% to 40%: might not be important;
o 30% to 60%: may represent moderate heterogeneity;
e 50% to 90%: may represent substantial heterogeneity; and

e 75% to 100%: considerable heterogeneity.

These results were interpreted carefully, with consideration of the number of studies involved and
their characteristics.

Sensitivity and subgroup analyses

To explore heterogeneity, in particular when statistical significance could be affected, we performed
sensitivity analyses excluding studies considering their RoB and baseline characteristics (in terms
of prostate size and age). Subgroup analyses were also performed if sufficient studies were avail-
able with subgroup data by patient age and prostate size.

Unit of analysis issues

Patients were the unit of analysis. When composite outcomes (e.g., irritative symptoms) were as-
sessed, the number of events was counted instead.

Dealing with missing data

Given the high number of studies available, we did not contact principal investigators to retrieve
possible unreported data.

We used only the number of patients with follow-up available as the denominator [68, 69].When
no loss to follow-up was specified, we used baseline denominators.

We evaluated methodological and statistical heterogeneity of included studies by considering their
RoB, characteristics of study populations, by examining forest plots of their results and the 12 sta-
tistic to assess inconsistency between studies.

Deviations from project plan

The heterogeneity of the study populations, which often encompassed wide and different ranges
for prostate size, precluded subgroup analyses for the specific subpopulations initially considered
according to prostate size (<30 ml, 30-80 ml and >80 ml, or <30 g, 30—-80 g and >80 g) and net-
work meta-analyses, as the transitivity assumption would have been violated. A prerequisite for
network meta-analysis is that the transitivity assumption is warranted: all studies should be similar
on average for all important effect modifiers. Analysis of baseline characteristics revealed quite wide
heterogeneity, in particular regarding age and prostate size. However, visualisation of networks of
parallel comparisons is provided for relevant functional and safety outcomes, together with infor-
mation on the statistical significance, clinical relevance (for IPSS and Qmax) and the quality of the
evidence.
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3.1.5.1 Certainty of the evidence (if applicable)

The level of confidence/certainty in the body of evidence was assessed using the GRADE approach
[70]. Judgements were based on study limitations (RoB), inconsistency of results, imprecision,
indirectness of evidence and publication bias. Indirectness was considered in cases with pooling
of heterogeneous RCTs in terms of prostate size. Outcomes assessed through single small RCTs
were downgraded by two levels for imprecision. In addition, imprecision associated with rare events
led to downgrading by two levels. The quality of the evidence was eventually assessed according
to one of four grades (high, moderate, low and very low) as described in Table 3-1.

Table 3-1: Definition of the quality of the evidence

Quality Definition
High “We are very confident that the true effect lies close to that of the estimate of the effect”
Moderate “We are moderately confident in the effect estimate: the true effect is likely to be close

to the estimate of the effect, but there is a possibility that it is substantially different”

Low “Our confidence in the effect estimate is limited: the true effect may be substantially
different from the estimate of the effect”

Very low “We have very little confidence in the effect estimate: the true effect is likely to be
substantially different from the estimate of effect”

3.1.6 Patient involvement

Participation by patient organisations/patient representatives was actively sought. An Open Call
for Patient Input was published on the EUnetHTA website and was open for 1 month with a time
extension of 2 weeks. Selected patient organisations were contacted via e-mail to inform them
about the open call. However, the efforts made were unsuccessful and there was no response to
the open call from any of the patient organisations contacted or from any individual patients.

3.1.7 External expert involvement

To guarantee quality assurance throughout the whole assessment process, external experts in
the field of urology and radiology were involved in reviewing the project plan and the assessment
draft. The external experts also participated in the scoping e-meeting and in rating the importance
of outcomes using the GRADEpro software. They were also consulted during the assessment pro-
cess if questions arose.
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4 RESULTS: CLINICAL EFFECTIVENESS AND SAFETY

4.1 Information retrieval

Figure 4-1 shows the result of the information retrieval process for the main and further informa-
tion sources according to the predefined inclusion criteria. References for the documents that were
excluded after full-text checking are presented in Appendix 2 with the reason for exclusion.
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Figure 4-1: Flow chart of information retrieval for clinical effectiveness and safety.

The electronic search yielded 2491 references. To these we added all RCTs included in the afore-
mentioned systematic review. Four reviewers (LB, OD, JE and GF) carried out the study selection
process independently, in accordance with the previously defined PICO question. Disagreements
were discussed and resolved between reviewers. After removing 812 duplicate records, we screened
the remaining 1751 manuscripts. We excluded 1647 records after reading the abstract, and ob-
tained the full-text report for 104 references for further assessment. Eight studies were excluded
(Figure 4-1); the 96 records that met the inclusion criteria were finally included for qualitative anal-
yses, corresponding to 86 RCTSs.

The first search was carried out on 28 February 2020 and the last search on 18 January 2021.
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4.2 Studies included in the assessment

Besides the technologies in the 2019 systematic review [21], the search identified 16 other technol-
ogies (TUIP, TUVRP, TUMT, PAE, TmLRP, TURP + TUIP, B-VEP, PVEP, Aquablation, WAVE,
OP, PUL, M-TUERP, B-TUERP, ThuVARP and ThuVEP). Table 4-1 shows the number of studies
addressing each comparison.

Table 4-1: Number of studies addressing each comparison between technologies
of interest and comparators, in descending order

Comparison Number | Study IDs
of RCTs | (in alphabetical order) ?
HoLEP vs. TURP 14 Bai 2019, Basic 2013, Chen 2013, Elshal 2020, Eltabey 2010,
Fayad 2015, Gupta 2006, Hamouda 2014, Jhanwar 2017,
Kuntz 2004, Mavuduru 2009 Montorsi 2004, Sun 2014, Tan 2003
B-TUVP vs. TURP 10 Elsakka 2016, Geavlete 2011, Geavlete 2014, Geavlete 2015,
Hon 2006, Karadag 2014, Kaya 2007, Nuhoglu 2011, Tefekli 2005,
Zhang S 2012
TUIP vs. TURP 5 Abd-El Kader 2012, Dgrflinger 1992, Jahnson 1998, Riehmann 1995,
Tkocz 2002
B-TUEP vs. TURP 5 Geavlete 2015, Luo 2014, Ran 2013, Zhao 2010, Zhu 2013
ThuLEP vs. TURP 5 Bozzini 2017, Enikeev 2019, Shoji 2020, Swiniarski 2012, Yang 2013
TUVRP vs. TURP 5 Dunsmuir 2003, Geavlete 2010, Gupta 2006, Tefekli 2005,
Yee 2015, Yip 2011
PAE vs. TURP Abt 2018, Carnevale 2016, Gao 2014, Insausti 2020, Radwan 2020
TUMT vs. TURP 4 Dahlstrandt 1995, D'Ancona 1998, Floratos 2001, Wagrell 2002
PVP vs. TURP 3 Elshal 2020, Goliath study (Bachmann 2014, 2015, Thomas 2016),
Jovanovic 2014
HOLEP vs. B-TUEP 3 Habib 2020, Higazy 2020, Neill 2006
HOLEP vs. ThuLEP 3 Bozzini 2020, Zhang F 2012, Zhang 2020
DioLEP vs. TURP 2 Lusuardi 2011, Zhang 2019
TmLRP vs. TURP 2 Xia 2008, Yan 2013
TURP + TUIP vs. TURP 2 Li 2013, Yeni 2002
DioLEP vs. B-TUEP 2 Wu 2016, Zou 2018
PVP vs. B-TUVP 2 Ghobrial 2020, Kini 2020
DioLVP vs. TURP 2 Cetinkaya 2015, Razzaghi 2014
B-VEP vs. TURP 1 Wang 2020
PVEP vs. TURP 1 Zhang 2015
PVEP vs. HoLEP 1 Elshal 2015
Aquablation vs. TURP 1 WATER study (Gilling 2018, 2019a, 2019b, 2020)
ThuLEP vs. B-TUEP 1 Feng 2016
B-TUERP vs. TURP 1 Samir 2019
DioLEP vs. B-TUERP 1 Xu 2013
DioLEP vs. HoLEP 1 He 2019
DioLVP vs. B-TUVP 1 Skinner 2017
HoLEP vs. ThuVEP 1 Netsch 2017
B-TUEP vs. B-TUVP 1 Geavlete 2015
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WAVE vs. sham

Comparison Number | Study IDs

of RCTs | (in alphabetical order) ®
ThuVARP vs. TURP 1 Hashim 2020
M-TUERP vs. TURP 1 Li 2018
PUL vs. TURP 1 BPH6 study (Sonksen 2015, Gratzke 2017)
HoOLEP vs. PVP 1 Elshal 2020
HoOLEP vs. TUVRP 1 Gupta 2006
ThuVEP vs. TURP 1 Chang 2015
B-TUEP vs. OP 1 Geavlete 2015
B-TUVP vs. OP 1 Geavlete 2015

1

Rezim Il study (McVary 2016a, 2016b, 2018, 2019, Roehrborn 2017)

 Reference list numbers for all the studies are included in Table 4-3.

Table 4-2 lists the RCTs that included a formal power calculation and stated the hypothesis being

tested.

Table 4-2: RCTs presenting a formal power calculation and the hypothesis
tested among the RCTs included in the assessment

Study Technologies Primary outcome(s) | Hypothesis Sample
assessed size
Abt 2018 [71] PAE vs. TURP IPSS Noninferiority | 103
Cetinkaya 2015 [72] DioLVP vs. TURP IPSS Superiority 72
Chen 2013 [73] HoLEP vs. TURP Operative time Superiority 280
Elshal 2015 [74] PVP vs. HOLEP IPSS Noninferiority 103
Elshal 2020 [75] PVP, TURP vs. HOLEP | Retreatment Noninferiority 182
Ghobrial 2020 [76] PVP vs. B-TUVP IPSS Noninferiority 119
GOLIATH study [77-79] PVP vs. TURP IPSS Noninferiority 281
Hashim 2020 [80] ThuVARP vs. TURP IPSS, Qmax Noninferiority 410
Insausti 2020 [81] PAE vs. TURP Qmax Noninferiority 45
Kuntz 2004 [82] HoLEP vs. TURP Qmax Superiority 200
Lusuardi 2011 [83] DioLEP vs. TURP Hospitalisation time, Superiority 60
catheterisation time
Neill 2006 [84] HoLEP vs. B-TUEP Catheterisation time Superiority 40
Tan 2003 [85] HoLEP vs. TURP Hospitalisation time, Superiority 61
catheterisation time
WATER study [86-90] Aquablation vs. TURP IPSS Noninferiority 181
WAVE study WAVE vs. sham IPSS Superiority 197
[48, 49, 51, 52, 91]
Xia 2008 [92] TmLRP vs. TURP IPSS, Qmax Superiority 100
Yee 2015 [93] TUVRP vs. TURP Hospitalisation time Superiority 168
Yip 2011 [94] TUVRP vs. TURP Catheterisation time Superiority 86
Zhang 2020 [95] ThuLEP vs. HoLEP Qmax Superiority 116
Zhu 2013 [96] B-TUEP vs. TURP Catheterisation time Superiority 80
Zou 2018 [97] DioLEP vs. B-TUEP IPSS, Qmax Superiority 114
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4.3 Description of the evidence used

Appendix 4 provides a full description of the evidence used. Table 4-3 lists the characteristics of all the studies included in the assessment.

Table 4-3: Characteristics of the studies included in the assessment

The abbreviation for the technology as used in each publication is displayed in the table, with the abbreviation used in the assessment for consistency included

in parentheses.

HoLEP: 86.3 ml (46.7)
ThuLEP: 90.2 ml (42.7)

Study Sites or regions, | Study | Intervention (number | Comparator(s) (number | Patient population Critical endpoints
reference/ID | countries, type of randomised/ of randomised/ (prostate size/volume)
study period enrolled patients) enrolled patients)

Abd-El Kader | Egypt, RCT TUIP (n=40) TURP (n=40) Prostate weight <30 g IPSS, Qmed, Qmax, PVR, blood transfusion,

2012 [98] 2005-10 (mean: 28) catheterisation time, hospitalisation time,
retrograde ejaculation, erectile dysfunction,
bladder neck contracture, urethral stricture,
reoperation

Abt Switzerland, RCT PAE (n=51) TURP (n=52) Prostate volume 25-80 ml IPSS, Qmax, PVR, ejaculatory dysfunction,

2018 [71] 2014-17 (mean: 52) catheterisation time, hospitalisation time, I1EF,
persistent irritative symptoms, urinary retention,
urinary incontinence, UTI, urethral stricture

Bai China, RCT HOLEP (n=33) TURP (n=32) Mean prostate volume: 82 ml | Qmax, PVR, IPSS, QoL, catheterisation

2019 [99] 2015-17 time, hospitalisation time

Basic Serbia, RCT HoLEP (n=20) TURP (n=20) Prostate weight <50 g IPSS, QoL, PVR, blood transfusion,

2013 [100] 2011-12 (mean: 46) catheterisation time, hospitalisation time,
bladder mucosal injury, urinary incontinence,
AUR, persistent irritative symptoms,
bladder neck stricture, reintervention

Bozzini Italy, RCT ThuLEP (n=102) TURIS (n=106) Mean prostate volume: 86 ml | IPSS, Qmax, PVR, QoL, catheterisation

2017 [101] 2014-15 (TURP) time, hospitalisation time, blood transfusion,
urinary retention, stress incontinence, urge
incontinence, urethral stricture, bladder injury

Bozzini Italy, France, RCT HOLEP (n=121) ThuLEP (n=115) Mean prostate volume (SD): | Hospital stay, operative time, catheterisation

2020 [102] 2015-18 time, IPSS, Qmax, PVR, QoL, urinary retention,

blood transfusion, bladder injury, stress incon-
tinence, urge incontinence, urethral stricture
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eunethta
Study Sites or regions, | Study | Intervention (number | Comparator(s) (number | Patient population Critical endpoints
reference/ID | countries, type of randomised/ of randomised/ (prostate size/volume)
study period enrolled patients) enrolled patients)
BPH6 study: | Germany, RCT PUL (n=44) TURP (n=35) Mean prostate volume (SD), | Gratzke 2017: IPSS, MSHQ-E|D, IS,
Gratzke Denmark, UK, range: adverse events, QoL
2017 [103] 2012-13 PUL: 38 ml (12), 16-59 Sonksen 2015: IPSS, MSHQ-E|D, IS,
Sonksen TURP: 41 ml (13), 17-68 adverse events, QoL, BPH Il, Qmax, PVR,
2015 [104] reintervention at <30 d and >30 — 365 d (due
to bleeding, urethral stricture, return of LUTS)
Carnevale Brazil, RCT PAE (n=15) TURP (n=15) Mean prostate volume (SD), | IPSS, QoL, IIEF-5, PVR, Qmax, procedure
2016 [105] 2010-11 range: time, hospital stay, blood transfusion
PAE: 63.0 ml (17.8), 3497 | "equirement, capsular perforation, retrograde
. ejaculation, urinary incontinence, postoperative
TURP: 56.6 ml (21.5), 32-89 LUTS, recatheterisation, radiodermatitis
Cetinkaya Turkey, RCT PVP (n=36) TURP (n=36) Prostate volume <80 ml IPSS, Qmayx, catheterisation time, hospital-
2015 [72] 2010-11 (mean: 53) isation time, urinary retention, retreatment,
blood transfusion, capsule perforation, TUR
syndrome, UTI, urethral stricture
Chang Taiwan, RCT ThuVEP (n=29) TURP (n=30) Mean prostate weight: 61 g Qmed, QoL, IIEF-5, IPSS, Qmax, PVR,
2015 [106] 2010-12 catheterisation time, hospitalisation time,
AUR, recatheterisation, UTI, haemorrhage/
haematuria requiring transfusion, TUR
syndrome
Chen China, RCT PKRP (n=140) HoLEP (n=140) Mean prostate size: 59 ml Catheterisation time, hospitalisation time,
2013 [73] 2008-10 TURP IPSS, QoL, Qmax, PVR, IIEF-5, TUR
( ) syndrome, recatheterisation, blood
transfusion, urinary incontinence, reoperation,
retrograde ejaculation, urethral stricture,
bladder neck contracture
D'Ancona The Netherlands, | RCT TUMT (n=31) TURP (n=21) Prostate volume 30-100 ml, IPSS, Qmax, PVR, catheterisation time, UTI,
1998 [107] 1994-95 (mean: 44) hospitalisation time, irritative symptoms,
retreatment
Dahlstrandt Sweden, RCT TUMT (n=37) TURP (n=32) Prostate length 35-50 mm Qmax, PVR, reintervention, urinary
1995 [108] n.r. (size not available) retention, urethral stricture, UTI, erectile

dysfunction, blood loss, hospitalisation time
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Study Sites or regions, | Study | Intervention (number | Comparator(s) (number | Patient population Critical endpoints
reference/ID | countries, type of randomised/ of randomised/ (prostate size/volume)
study period enrolled patients) enrolled patients)

Dgarflinger Denmark, RCT TUIP (n=29) TURP (n=31) Prostate weight <20 g Persistent irritative symptoms, LUTS,

1992 [109] n.r. Qmax, blood transfusion, urethral stricture,
bladder neck contracture, catheterisation
time, reoperation, recatheterisation,
retrograde ejaculation

Dunsmuir Australia, RCT B-TUVP(n=30) TURP (n=21) Mean prostate volume: 39 ml | Qmax, PVR, AUA symptom score, catheter

2003 [110] n.r. removal, time to discharge, recatheterisation

Elsakka Egypt, RCT B-TUVP (n=40) TURP (n=42) Prostate volume <80 ml IPSS, Qmax, PVR, catheterisation time,

2016 [111] 2020-12 (mean:52) bladder perforation, recatheterisation, UTI,
stress urinary incontinence, bladder neck
obstruction, bleeding necessitating
transfusion, TUR syndrome, urethral
stricture, reintervention

Elshal Canada, RCT PVEP (n=53) HoLEP (n=50) Prostate volume 40-150 ml Qmax, PVR, IPSS, QoL, IIEF-15,

2015 [74] 2012-13 (mean: 85) catheterisation time, hospitalisation time,
dysuria, urge incontinence, stress
incontinence, capsular violation, bladder
injury, anaemia requiring transfusion, UTI,
bladder neck contracture, urethral stricture

Elshal Egypt, RCT PVP (n=60) TURIS (n=60) Mean prostate volume (SD): | Retreatment, hospital stay, operative time,

2020 [75] 2014-16 HoOLEP (n=60) (TURP) PVP: 103 ml (25) time to catheter removal, dysuria, IIEF, IPSS,

] Qmax, PVR, QolL, capsular perforation,
HoLEP: 107 ml (21) blood transfusion, bladder wall injury, UTI
TURIS: 106 ml (23)

Eltabey Saudi Arabia, RCT HoLEP (n=40) TURP (n=40) Prostate volume 30—100 ml Qmax, PVR, AUA symptom score, cathe-

2010 [112] 2008-09 (mean: 60) terisation time, hospitalisation time, irritative
voiding symptoms, urge incontinence,
stress incontinence, mixed incontinence,
blood transfusion, urethral stricture

Enikeev Russia, RCT ThuLEP (n=51) TURP (n=52) Prostate volume <80 cm?® PVR, IPSS, Qmax, QoL, catheterisation time,

2019 [113] n.r. (mean: 62) hospitalisation time, urinary incontinence,

UTI, AUR, urethral stricture, bladder neck
contracture, retrograde ejaculation
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S-BPVP (n=60)
(B-TUVP)

eunethta
Study Sites or regions, | Study | Intervention (number | Comparator(s) (number | Patient population Critical endpoints
reference/ID | countries, type of randomised/ of randomised/ (prostate size/volume)
study period enrolled patients) enrolled patients)
Fayad Egypt, RCT HoLEP (n=60) TURP (n=60) Mean prostate volume: 68 ml | IPSS, Qmax, PVR, blood loss, intraoperative
2015 [114] 2008-13 and postoperative complications,
catheterisation time, hospitalisation time
Feng China, RCT ThuLEP (n=61) PKEP (n=66) Mean prostate volume: 68 ml | IPSS, QoL, Qmax, PVR, catheterisation
2016 [115] 2011-13 (B-TUEP) time, hospitalisation time, complications
Floratos The Netherlands, | RCT TUMT (n=78) TURP (n=66) Prostate volume >30 ml PVR, IPSS, Qmax, QoL, retreatment,
2001 [116] 1996-97 (mean: 45) urethral stricture, bladder neck contracture
Gao China, RCT PAE (n=57) TURP (n=57) Mean prostate volume (SD): | IPSS, QoL, PVR, Qmax, operative time, de-
2014 [117] 2007-12 PAE: 64.7 ml (19.7) crease in serum sodium levels within 24 hours
. after the procedure, transfusion requirement,
TURP: 63.5ml (8.6) hospital stay, catheter requirements,
reintervention, TUR syndrome, AUR, UTI,
urethral stricture, bladder neck contracture
Geavlete Romania, RCT TURIS-PVP (n=75) TURP (n=80) Prostate volume 30-80 ml IPSS, HRQoL, Qmax, PVR, catheterisation
2010 [41] n.r. (TUVRP) (mean: 56) time, capsular perforation, intraoperative
bleeding, blood transfusion, UTI, AUR,
dysuria, urinary urgency
Geavlete Romania, RCT BPVP (n=170) Total TURP (n=340) Mean prostate volume: 54 ml | IPSS, QoL, Qmax, PVR, catheterisation time,
2011 [118] n.r. (B-TUVP) TURIS (n=170) (range 30-80) hospitalisation time, intraoperative bleeding,
_ blood transfusion, capsular perforation, TUR
M-TURP (n=170) syndrome, early irritative symptoms, dysuria,
bladder neck sclerosis, urinary stricture,
urinary incontinence, UTI, retreatment
Geavlete Romania, RCT Total BPVP (n=120) TURP (n=60) Mean prostate volume: 54 ml | IPSS, QoL, Qmax, PVR, capsular
2014 [119] n.r. C-BPVP (n=60)* perforation, catheterisation time,

hospitalisation time

* C-BPVP and S-BPVP are types of B-PVP
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Geavlete Romania, RCT BPEP (n=80) TURIS (n=80) Prostate volume >80 ml IPSS, QoL, Qmax, PVR, catheterisation
2015 [120] 2009-13 (B-TUEP) (TURP) (mean: 127) time, hospitalisation time, blood transfusion,
TUViS (n=80) Open prostatectomy _recath_eterisation, urinary stricture, urinary
(B-TUVP) (n=80) incontinence, UTI

Ghobirial Egypt, RCT PVP (n=58) B-TUVP (n=61) Prostate volume 30-80 ml Qmax, PVR, IPSS, QoL, IIEF-15,

2020 [76] 2014-15 (mean: 58) catheterisation time, hospitalisation time,
UTI, postoperative LUTS, bladder neck
contracture, urethral stricture, urinary
incontinence, urinary retention, anaemia
necessitating blood transfusion, bladder
wall injury, capsular violation, retrograde
ejaculation-anejaculation

Goliath study: | Nine European RCT PVP (n=136) TURP (n=133) Prostate volume <100 ml IPSS, Qmax, PVR, IIEF-5, UTI, irritative

Bachmann countries, (mean: 47) symptoms, stricture (meatal, urethral,

2014 [77] 2011-12 bladder neck), urinary incontinence, urinary
retention, reoperation, catheterisation time,

Bachmann hospitalisation time, transfusion, retrograde

2015 [78] ejaculation

Thomas

2016 [79]

Gupta India, RCT HoLEP (n=50) TURP (n=50) Prostate weight >40 g IPSS, Qmax, PVR, catheterisation time,

2006 [121] 2002-03 TUVRP (n=50) (mean: 60) blood transfusion, capsular perforation,
bladder mucosal injury, transient dysuria,
urethral stricture, incontinence

Habib Egypt, RCT HOLEP (n=33) PKEP (n=31) Prostate weight >80 g PVR, IPSS, Qmax, QoL, IIEF, catheterisation

2020 [122] 2016-18 (B-TUEP) (range: 80-270) time, hospitalisation time, capsule perforation,
urinary retention, transient urinary
incontinence, irritative symptoms, UTI,
blood transfusion, bladder neck contracture

Hamouda Egypt, RCT HoLEP (n=30) TURP (n=30) Prostate weight 20-80 g AUA symptom score (corresponding 7/8 to

2014 [123] 2009-10 (mean: 56) IPSS), Qmax, PVR, UTI, blood transfusion,

urethral stricture, irritative symptoms,
incontinence, catheterisation time,
hospitalisation time
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Hashim UK, RCT ThuVARP (n=205) TURP (n=205) Median prostate weight Qmayx, IPSS, complications until 12-month
2020 [43] 2014-16 (range): follow-up, hospitalisation time, perioperative
ThuVARP 35 g (25-50) complications, postoperative catheterisation
time, PVR, blood loss during surgery (change
TURP 40 g (20-50) in haemoglobin and blood transfusion rate),
absorption of irrigation fluid, LUTS (IPSS,
ICIQ-MLUTS), sexual function (ICIQ-MLUTS
sex, lIEF), quality of life (IPSS QoL subscore,
ICIQ-LUTS Qol), patient satisfaction (ICIQ
Satisfaction questionnaire)
He China, RCT DioLEP (n=63) HoLEP (n=63) Mean prostate volume (SD): | Qmax, PVR, IPSS, QoL, decrease in serum
2019 [124] 2016-17 DioLEP: 83.0 ml (34.8) sodium, bladder injury, blood transfusion,
) capsule perforation, TUR syndrome, urinary
HoLEP: 75.6 ml (28.9) retention, recatheterisation, retrograde
ejaculation, urinary incontinence, UTI, urethral
stricture, bladder neck contracture, operative
time, catheterisation time, hospitalisation time
Higazy Egypt, RCT HoLEP (n=60) B-PEP (n=60) Mean prostate volume (SD), | Operative time (from initiation of the
2020 [125] 2018 (B-TUEP) range: endoscopic procedure to catheter insertion),
HOLEP: 135.19 ml (34.84), enucleation and morcellation time, volume of
90-200 resected tissue, perioperative complications
. according to the Clavien—Dindo classification,
gspfgo 125.00 ml (26.93), catheterisation time, hospitalisation time,
o PSA, Qmax, PVR, IPSS, QoL (1-, 3- and
12-month follow-up)
Hon UK, RCT PKVP (n=81) TURP (n=79) Mean prostate volume: 39 ml | Intraoperative blood loss, postoperative
2006 [126] n.r. (B-TUVP) hospitalisation time, transfusion, urethral
stricture, reintervention, IPSS, Qmax,
Qmed, PVR, QoL
Insausti Spain, RCT PAE (n=23) TURP (n=22) Prostate volume (SD): Qmax, IPSS, QoL, prostate volume, PVR,
2020 [81] 2014-17 PAE: 60.0 cm® (21.6) IIEF-6, PSA, adverse events according to
] 3 Clavien—Dindo classification, patient
TURP: 62.8 cm™ (23.8) satisfaction, pain
Jahnson Sweden, RCT TUIP (n=43) TURP (n=42) Prostate weight 20-40 g Qmax, PVR, blood loss, transfusion,
1998 [127] 1991 (mean: 26) catheterisation time, reinterventions
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Jhanwar India, RCT HOLEP (n=72) TURP (n=72) Prostate weight >60 g IPSS, PVR, Qmax, blood transfusion, TUR
2017 [128] 2012-15 (mean: 75) syndrome, UT]I, urinary incontinence,
urethral stricture, recatheterisation, IIEF,
hospitalisation time, catheterisation time
Jovanovic Serbia, RCT PVP (n=31) TURP (n=31) Prostate volume <100 ml IPSS, Qmax, PVR, operative time, catheteri-
2014 [129] 2011-13 (mean: 61) sation time, hospitalisation time, blood trans-
fusion, capsule perforation, TUR syndrome,
dysuria/urge, bladder neck contracture,
urethral stricture, urinary incontinence
Karadag Turkey, RCT PKVP (n=96) PKRP (n=87) Mean prostate volume: 51 ml | Qmax, PVR, IPSS, blood loss,
2014 [130] 2008-12 (B-TUVP) (TURP) catheterisation time, infravesical
obstruction, incontinence, UTI
Kaya Turkey, RCT PKVP (n=25) TURP (n=15) Mean prostate volume (SD)I: | IPSS, Qmax, urethral stricture, erectile
2007 [131] 2001-13 (B-TUVP) PKVP: 50 ml (2) dysfunction, retrograde ejaculation, overall
TURP: 51 ml (1) satisfaction
Kini USA, RCT PVP (n=13) BPVP (n=14) Mean prostate volume <80 ml | Ejaculation preservation, erection
2020 [132] 2016-18 (B-TUVP) preservation, IPSS, QoL, PVR, OAB-SF,
free flow uroflowmetry, PSA
Kuntz n.r., RCT HoLEP (n=100) TURP (n=100) Mean prostate volume (SD), | AUA symptom score (corresponding 7/8 to
2004 [82] 1999-2001 range: IPSS), Qmax, catheterisation time, post-
HoLEP: 53.5 ml (20), 20-95 | Operative hospitalisation time, operative
) : time, decrease in serum sodium, PVR,
TURP: 49.9 ml (21.1), 20-99 sexual function, continence, intraoperative
and postoperative complications
Li China, RCT TURP (n=61) STURP + TUIBN (n=63) | Mean prostate volume (SD): | Operative time, intraoperative blood loss,
2013 [133] 2009-10 (TURP + TUIP) TURP: 29.01 ml (4.96) hospitalisation time, changes in serum
) sodium, catheterisation time, TUR syndrome,
SeT;JsRP + TUIBN: 31.54 ml perioperative complications, IPSS, Qmax,
(6.93) PVR, major adverse events (AUR, need for
prostate biopsy, gross haematuria, acute
UTI, urinary stricture, bladder contracture,
prostate cancer, QoL

Version 1.1, 07 May 2021

EUnetHTA Joint Action 3

46




Comparative effectiveness of surgival techniques and devices for the treatment of BPH

PKEP 51 cm® (3.9)

eunethta
Study Sites or regions, | Study | Intervention (number | Comparator(s) (number | Patient population Critical endpoints
reference/ID | countries, type of randomised/ of randomised/ (prostate size/volume)
study period enrolled patients) enrolled patients)
Li China, RCT B-TURP (n=44) M-TUERP (n=42) Mean prostate volume (SD): | PVR, QoL, IPSS, Qmax, change in serum
2018 [134] 2012-14 (TURP) B-TURP: 88.02 ml (9.38) sodium, change in haemoglobin, operative
. time, trocar cystostomy time, debris evacua-
M-TUERP: 87.5 ml (8.27) tion time, intraoperative intravesical pressure,
catheterisation time, immediate or late post-
operative complications, TUR syndrome,
micturition parameters, duration of bladder
irrigation, weight of resected tissue
Luo China, RCT PKEP (n=155) PKRP (n=155) Mean prostate volume (SD): | IPSS, Qmax, QoL, PVR, TURS, UTls,
2014 [135] 2009-11 (B-TUEP) (TURP) PKEP: 61.8 ml (18.7) incontinence, recatheterisation, bladder neck
PKRP: 61.7 ml (19 contracture, urethral stricture, blood trans-
+ 61.7.ml (19) fusion, hospitalisation time, catheterisation
time, blood loss, operative time
Lusuardi Austria, RCT ELEP (n=30) B-TURP (n=30) Mean prostate volume (SD), | Blood loss, operative time, catheterisation
2011 [83] 2010 (DioLEP) (TURP) range: time, hospitalisation time, intraoperative
ELEP: 59.5 ml (15.13), 34-89 irrigation, Qmax, IPSS, QoL, PVR
B-TURP: 59.1 ml (14.2), 35-89
Mavuduru India, RCT HOLEP (n=15) TURP (n=15) Mean prostate weight (SD): Operative time, intraoperative adverse events,
20009 [136] n.r. HOLEP: 36.33 g (11.4) blood transfusion, TUR syndrome, cathete-
. risation time, complications after catheter
TURP: 36.53 g (12.33) removal, median time to discharge, IPSS,
PVR, adverse events, urethral stricture
Montorsi Italy, RCT HOLEP (n=52) TURP (n=48) Mean prostate volume (SD): | Operative time, blood loss, catheterisation
2004 [137] 2002 HoLEP: 70.3 ml (36.7) time, hospitalisation time, Qmax, Qmed, IPSS,
TURP: 56.2 ml (19.4) QoL, IIEF, early and late adverse events
Neill New Zealand, RCT HoLEP (n=20) PKEP (n=20) Mean prostate volume (SD): | Operative time, pathology specimen weight,
2006 [84] 2001-03 (B-TUEP) HoLEP 57 cm® (5.1) energy requirement, amount of intraoperative

and postoperative irrigant used, duration of
indwelling catheter, time spent in the post-
operative recovery room, hospitalisation time,
adverse events, IPSS, sexual function,
continence and dysuria, adverse events
(only 12 months: bladder irrigation required,
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Neill UTI, urethral stricture, urinary incontinence,
2006 [84] reoperation, transfusion), Qmax. urodynamic
(continuation) pressure flow, prostate volume
Netsch Germany, RCT ThuVEP (n=48) HoLEP (n=46) Median prostate volume IPSS, QoL, Qmax, PVR, operative time,
2017 [138] 2015-16 (range): catheterisation time, hospitalisation time,
ThuVEP 82.5 ml complication rate
(47.75-100.00)
HOLEP 77.5 ml
(45.75-110.25)
Nuhoglu Turkey, RCT B-TUVP (n=43) TURP (n=47) Mean prostate volume (SD): | IPSS, PVR, Qmax, prostate volume, operative
2011 [139] 2009-10 TUVP 51.7 ml (19.6) time, amount of bleeding, post-operative
hyponatraemia, catheter retention time, blood
TURP 53.2 ml (21.4) transfusion, urethral stricture, recatheterisa-
tion, urinary retention, re-TURP, bladder
neck incision, urethral stricture, reoperation,
TUR syndrome, urinary incontinence
Radwan Egypt, RCT PAE (n=20) Total TURP (n=40) Prostate volume (range): IPSS, PVR, Qmed, AUR, catheter time,
2020 [140] 2016-2018 M-TURP (n=20) PAE: 31-95 g operative time, TUR syndrome.
B-TURP (n=20) M-TURP: 25-99 g
B-TURP: 30-99 g
Ran China, RCT PKEP (n=30) PKRP (n=30) Mean prostate volume (SD): | Weight of resected prostate tissue,
2013 [141] 2011 (B-TUEP) (TURP) PKEP 71.6 ml (20.0) absorption of irrigation fluid, operative time,

PKEP 67.2 ml (24.9)

hospitalisation time, catheterisation time,
intra-operative complications (capsular
perforation, obturator nerve reflection, trans-
fusion), reduction in haemoglobin, decrease
in sodium, reduction in haematocrit, severe
complications (TUR syndrome, myocardial
arrhythmia)
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Razzaghi Iran, RCT DioLVP (n=57) TURP (n=58) Mean prostate volume (SD): | IPSS, PVR, Qmax, prostate volume, PSA
2014 [142] 2010-12 TURP 59.6 ml (14.1) level, operative time, changes in haemoglobin,
. serum sodium, perioperative and post-
Diol VP 61.1 ml (16.1) operative complications, hospitalisation

time, catheterisation time

Rezim Il USA, RCT WAVE (n=136) Sham (n=61) Mean prostate volume (SD): | IPSS, QoL, Qmax, BPHII, IIEF-15 (erectile

study: 2013-14 WAVE: 45.8 cm® (13) function), MSHQ-E|D (ejaculatory function)

McVary Sham: 44.5 cm® (13.3)

2016a [48]

McVary

2016b [91]

McVary

2018 [52]

McVary

2019 [49]

Roehrborn

2017 [51]

Riehmann USA, RCT TURP (n=56) TUIP (n=61) n.r. Obstructive and irritative symptom scores,

1995 [143] 1985-90 Qmax

Samir Egypt, RCT B-TUERP (n=120) B-TURP (n=120) Mean prostate volume (SD): | Operative time, resected prostate tissue

2019 [144] 2015-19 (TURP) B-TUERP 105.3 ml (20.26) | \eight, catheterisation time, hospitalisation
time, IPSS, QoL, residual prostate volume,

B-TURP 112.7 ml (23.15) Qmax, PVR, TUR syndrome, haemoglobin

decrease, blood transfusion, urethral
stricture, urinary incontinence

Shoji Japan, RCT ThuLEP (n=70) B-TURP (n=70) Median prostate size (range): | IPSS, IPSS QoL, Qmax, PVR, IIEF-5,

2020 [145] 2017-2019 (TURP) ThuLEP 53 ml (40-143) urinary incontinence, operative time,

B-TURP 53 ml (34-116)

hospitalisation time, catheterisation time,
UTI, capsule perforation, blood transfusion,
recatheterisation, urethral stricture, bladder
neck contracture, erectile dysfunction
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Skinner Canada, RCT DioLVP (n=25) B-TUVP (n=30) Mean prostate weight: IPSS, QoL, surgical team satisfaction, side
2017 [146] 2014-16 DioLVP 46.6 g effects and complications, costs
B-TUVP 47.8 g
Sun China, RCT HoLEP (n=82) TURP (n=82) Mean prostate weight (SD) Qmax, PVR, IPSS, QoL, operative time,
2014 [147] 2010-11 HOLEP 55.11 g (29.03) bladder irrigation time, time of indwelling
catheter, hospitalisation time, weight of
TURP 56.22 g (30.48) resected prostate, haemoglobin level 1 day
after surgery, blood sodium level 1 day after
surgery, hyponatraemia, blood transfusion,
urethral stricture
Swiniarski Poland, RCT ThuLEP (n=54) TURP (n=52) Mean prostate volume (SD): | Laser use time, morcellation time, catheteri-
2012 [148] 2007-09 ThuLEP 62.03 cm® (23.7) sation time, hospitalisation time, energy used,
haemoglobin loss, tissue weight removed
3 ’ ’
TURP 66.5 cm” (22.0) IPSS, QoL, Qmax, PVR, perioperative and
postoperative complications
Tan New Zealand, RCT HoLEP (n=31) TURP (n=30) Mean prostate volume: Catheterisation time, hospitalisation time,
2003 [85] 1997-2000 HoLEP 77.8 ml blood transfusion, QoL, IPSS, Qmax, time
that the resectoscope sheath was in place,
TURP 70.0 mi time that the laser or electrocautery unit was
in action, morcellation time in the HoLEP
group, amount of tissue resected, total
irrigation volume, continence and sexual
function, PVR, adverse events, reoperation,
recatheterisation, UTIs
Tefekli Turkey, RCT PKVP (n=51) TURP (n=50) Mean prostate weight (SD): IPSS, uroflowmetry scores, operative time,
2005 [149] 2001-02 (TUVRP) PKVP 50.1 g (17.3) catheterisation time, hospitalisation time,
TURP 54 g (15.2) complications
Tkocz Poland, RCT TUIP (n=50) TURP (n=50) Prostate weight <30 g Mean weight of the resected adenoma, mean
2002 [150] n.r. weight of the incised adenoma, IPSS, QoL,

daily and nocturnal micturition frequency,
mean volume of a single urine portion,
Qmax during free flowmetry and during
pressure-flow study, PVR, urine retention,
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Tkocz maximal cystometric capacity, detrusor
2002 [150] pressure and detrusor pressure Qmax,
(continuation) compliance of the bladder, opening detrusor
pressure, linearised passive urethral
resistance relation, detrusor instability,
transfusion, retrograde ejaculation, urine
incontinence
Wagrell USA, Sweden RCT TUMT (n=100) TURP (n=46) Mean prostate volume (SD): | IPSS, Qmax, PVR, QoL, adverse events
2002 [151] Denmark, TUMT: 48.9 cm® (15.8) (serious adverse events defined
1998-99 TURP: 52.7 cm® (17.3) separately), catheterisation time
Wang China, RCT PVEP (n=50) PKRP (n=51) Mean prostate volume (SD): | Qmax, IPSS, PVR, QoL, IIEF-5, erectile
2020 [152] 2017-18 (B-VEP) (TURP) PVEP: 119.51 ml (18.14) dysfunction, anejaculation
PKRP: 121.72 ml (18.78)
WATER USA, UK, RCT Aquablation (n=116) TURP (n=65) Mean prostate volume (SD): | Gilling 2018: IPSS, adverse events, resection
study: Australia, Aquablation: 54.1 ml (16.2) time, total operative time, hospitalisation
Gillin New Zealand, ) time, reoperation or repeat intervention rate,
20189[86] 2015-16 TURP: 51.8 ml (13.8) proportion of sexually active subjects who
Gill reported worsening sexual function through
2(')1'39 87 6 months on IIEF-5 (6-point decrease) or
- a[87] MSHQ-EjD (2-point decrease), serious
Gilling device- or procedure-related adverse event
2019b [88] Gilling 2019a: IPSS, QoL, Qmax, PVR,
Gilling complications
2020 [90]

Gilling 2019b: Procedure-related
complications occurring between months
12 and 24, IPSS, QoL, Qmax, MSHQ-EjD
change and PVR at 24 months

Gilling 2020: IPSS, IIEF, PVR, QoL, bladder
neck contracture, dysuria, retrograde
ejaculation, urethral stricture, urinary
retention, UTI, urinary urgency, frequency,
difficulty or leakage, dysuria, erectile
dysfunction, reintervention
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Wu China, RCT DioLEP (n=40) PKEP (n=40) Mean prostate volume (SD): | IIEF-5, perioperative or postoperative
2016 [153] 2013-14 (B-TUEP) PKEP 93.3 ml (18.5) complications, IPSS, Qmax, PVR, QoL,
. operative time, resected prostate volume,
DioLEP 98.6 ml (21.6) catheterisation time, hospitalisation time,
haemoglobin decrease
Xia China, RCT TmLRP (n=52) TURP (n=48) Prostate weight <100 g IPSS, QoL, IIEF-5, PVR, Qmax, operative
2008 [92] 2004-05 time, serum sodium decrease, catheterisation
time, hospitalisation time, blood transfusion,
TUR syndrome, UTI, recatheterisation,
acute urinary incontinence, retrograde
ejaculation, urethral stricture
Xu China, RCT PKERP (n=40) DioLEP (n=40) Mean prostate volume (SD): | PVR, Qmax, IPSS, QoL, operative time,
2013 [154] 2011 (B-TUERP) PKERP: 65.79 ml (24.63) changes in serum sodium, blood transfusion,
. . catheterisation time, hospitalisation time,
DioLEP: 68.72 ml (22.28) mortality, TUR syndrome, bladder injury,
transient incontinence, urethral stricture,
irritative symptoms
Yan China, RCT TmLRP (n=40) TURP (n=40) Mean prostate volume (SD), | IPSS, Qmax, TUR syndrome, blood transfu-
2013 [155] 2010-11 range: sion, recatheterisation, urinary incontinence,
TmLRP: 52.9 ml (12.3), 37-92 | urethral stricture, retrograde ejaculation,
. reoperation, decrease in serum sodium,
TURP: 54.3 ml (11.1), 39-90 catheterisation time, operative time, mortality
Yang China, RCT ThuLEP (n=79) PKRP (n=79) Prostate weight <100 g IPSS, QoL, Qmax, PVR, blood transfusion,
2013 [156] 2009-10 (TURP) operative time, AUR, postoperative
catheterisation time, hospitalisation time
Yee China, RCT TURIS-PVP (n=84) TURP (n=84) Mean prostate volume (SD) IPSS, QoL, Qmax, PVR, operative time,
2015 [93] 2013 (TUVRP) TURIS-PVP: 57.2 ml (25.4) catheterisation time, dysuria, hospitalisation
TURP: 66.1 ml (30.2) time, TUR syndrome, blood transfusion
Yeni Turkey, RCT M-TURP + TUIP (n=20) | TURP (n=20) Prostate volume <25 ml IPSS, Qmax, operative time, length of
2002 [157] n.r. (TURP + TUIP) hospital stay, bladder neck contracture,

procedural blood loss and transfusion
requirement, retrograde ejaculation, erectile
dysfunction, TUR syndrome
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Yip China, RCT TURIS-PVP (n=46) B-TURP (n=40) Mean prostate volume (SD): | IPSS, Qmax, catheter time, length of
2011 [94] n.r. (TUVRP) (TURP) TURIS-PVP: 61 cm® (23.8) hospital stay, dysuria score, reintervention,
B-TURP- 615 cm® (34.5) blood transfusion

Zhang China, RCT PVEP (n=56) PKRP (n=56) Prostate volume >90 ml IPSS, QoL, Q max, PVR, operative time,

2015 [158] 2012-14 (TURP) serum sodium decrease, transfusion,
catheterisation time, hospitalisation time,
urinary incontinence and urethral stricture

Zhang China, RCT DioLEP (n=76) PKRP (n=76) Prostate volume <80 ml Qmax, PVR, IPSS, QoL, serum sodium

2019 [159] 2016-17 (TURP) decrease, operative time, catheterisation
time, hospitalisation time, blood transfusion,
TUR syndrome, urinary incontinence,
capsular perforation, urethral stricture

Zhang China, RCT HoLEP (n=58) ThuLEP (n=58) Mean prostate volume (SD): | IPSS, QoL, Qmax, PVR, operative time,

2020 [95] 2016-2017 HoLEP 93.0 ml (7.2) catheterisation time, hospitalisation time,
urinary incontinence, urinary retention,

ThuLEP 91.8 ml (6.9) bladder injury, UTI, urethral stricture,

bladder-neck contracture, recatheterisation

Zhang F China, RCT ThuLEP (n=71) HOLEP (n=62) Prostate weight <80 g IPSS, Qmax, PVR, bleeding, reoperation,

2012 [160] 2007-09 urethral/bladder neck stricture, operative
time, serum sodium decrease,
postoperative catheterisation time

Zhang S China, RCT BPVP (n=15) TURP (n=15) Prostate volume 25-125 ml IPSS, QoL, Qmayx, catheterisation time,

2012 [161] 2009-12 (B-TUVP) blood loss, hospitalisation time

Zhao China, RCT PKEP (n=102) TURP (n=102) Prostate weight >20 g IPSS, QoL, IIEF-5, Qmax, PVR, sexual

2010 [162] 2004-06 (B-TUEP) function, operative time, change in serum

sodium, blood transfusion, TUR syndrome,
UTI, transient incontinence, retrograde
ejaculation, urethral stricture, bladder neck
contracture, dysuria, catheterisation time,
hospitalisation time, reintervention
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Zhu China, RCT PKEP (n=40) B-TURP (n=40) Prostate volume 70-200 ml IPSS, Qmax, QoL, PVR, IIEF-5, operative
2013 [96] 2004-06 (B-TUEP) (TURP) time, catheterisation time, postoperative
hospitalisation time, urinary retention,
transient incontinence, UTI
Zou China, RCT DioLEP (n=57) BEEP (n=57) Prostate volume (SD) Operative time, enucleation time, morcellation
2018 [97] 2015 (B-TUEP) DioLEP: 59.5 ml (28.8) time, enucleated prostate weight, decrease
) in haemoglobin, decrease in serum sodium,
BEEP: 63.4 ml (36.4) catheterisation time, hospitalisation time,
Qmax, IPSS, PVR, IIEF-5, QoL, PSA,
adverse events

Abbreviations: AUA=American Urological Association; AUR=AUR; BPHII=Benign Prostatic Hyperplasia Impact Index; B-TUEP=bipolar transurethral enucleation of the prostate;

B-TURP=bipolar transurethral resection of the prostate; B-TUERP=bipolar transurethral enucleoresection of the prostate; B-TUVP=bipolar transurethral vaporisation of the prostate;

B-VEP=bipolar vapoenucleation of the prostate; BPVP=bipolar plasma vaporisation of the prostate; C-BPVP=continuous bipolar plasma vaporisation of the prostate;

DioLEP=diode laser enucleation of the prostate; DioLVP=diode laser vaporisation of the prostate; ELEP=eraser laser enucleation of the prostate; HoLEP=holmium laser enucleation of the prostate;
HRQoL=health-related quality of life; ICIQ-MLUTS=International Consultation on Incontinence Questionnaire-Male Lower Urinary Tract Symptoms module; lIEF=International Index of Erectile Function;
IPSS=International Prostate Symptom Score; ISI=Incontinence Severity Index; LUTS=lower urinary tract symptoms; MSHQ-EjD=Male Sexual Health Questionnaire-Ejaculatory Dysfunction;
M-TUERP=monopolar transurethral enucleoresection of the prostate; n=number of randomised (included) patients; n=relevant subpopulation; n.r.=not reported; OAB-SF=Overactive Bladder
Questionnaire-Short Form; PAE=prostate artery embolisation; PKEP=plasmakinetic enucleation of the prostate; PKRP=plasmakinetic resection of the prostate; PSA=prostate-specific antigen;
PVEP=photoselective vapoenucleation of the prostate; PVP=photoselective vaporisation of the prostate; PVR=postvoid residual; Qmax= peak/maximum flow rate; Qmed=average flow rate;

QolL=quality of life; RCT=randomised controlled trial; S-BPVP=standard bipolar plasma vaporisation of the prostate; SD=standard deviation; STURP=selective transurethral resection of the prostate;
ThuLEP=thulium laser enucleation of the prostate; TmLRP=thulium laser resection of the prostate; TUIP=transurethral incision of the prostate; TUMT=transurethral microwave therapy;
TURP-=transurethral resection of the prostate; TUR syndrome=transurethral resection syndrome; ThuVAP=thulium laser vaporisation of the prostate; ThuVARP=thulium laser vaporesection of the prostate;
ThuVEP=thulium laser vapoenucleation of the prostate; TUIBN=transurethral incision of the bladder neck; TURiS=transurethral resection in saline; TUVRP=transurethral vaporesection of the prostate;
TUViS=transurethral vaporisation in saline; UTI=urinary tract infection.
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Table 4-4: Summary of the applicability of the body of studies

Domain

Description of the applicability of the evidence

Population

Patient candidates for benign prostatic hyperplasia (BPH) surgery were included,
with prostate size ranging from <20 ml to >150 ml. Few technologies were studied
in relatively homogeneous patient populations in terms of prostate size. Most of the
studies included patients with a wide prostate size range, precluding the possibility
of performing subgroup analyses.

Intervention

Twenty-one technologies as an alternative to transurethral resection of the prostate
(TURP) and open prostatectomy, using either ablative or nonablative methodologies.

Comparators

TURP, representing the standard of care for BPH surgery up to now, and open
prostatectomy in the case of large prostates.

Outcomes

Functional outcomes were assessed in almost all randomised controlled trials (RCTs)
at different/repeated follow-up times, ranging from 1 week to 48 months after surgery.
Limited information on minimal clinically important differences may limit the relevance of
related data for decision-making. Reintervention was assessed in a few studies, as well
as irritative symptoms. Most studies reported data on hospitalisation and operative time.

Data on different perioperative and postoperative complications were also available in
most of the studies. Outcomes related to sexual function were available in some of the
trials, whereas data on TUR syndrome were available in few studies.

Setting

The selected RCTs were conducted in centres in different countries and geographic
areas, mostly in Europe, China and North America.
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Figure 4-2: Risk of bias in the studies included in the assessment.
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4.4 Results for clinical effectiveness and safety

4.4.1 Clinical effectiveness

HTA CORE MODEL DOMAIN: EFF®

4.4.1.1 Resection techniques

TmLRP

TmLRP was assessed in two of the RCTs, with comparison to TURP (n=180).

TmLRP versus TURP

Two RCTs (Xia 2008, n=100; Yan 2013, n=80) compared TmLRP versus TURP for the outcomes
listed in Table 4-5. No data were available for Qmed, BPHII, irritative symptoms or postoperative
LUTS (as a binary outcome).

Table 4-5: Effectiveness outcomes assessed in RCTs comparing TmLRP versus TURP

Study ID Xia 2008 Yan 2013
IPSS at 1 month X

IPSS at 3 months X
IPSS at 6 months X

IPSS at 12 months X

Qmax at 1 month X

Qmax at 3 months X
Qmax at 6 months X

Qmax at 12 months X

PVR at 1 month X

PVR at 6 months X

PVR at 12 months X

QoL at 1 month X

QoL at 6 months X

QoL at 12 months X

Hospitalisation time X

Procedure time X X
Reintervention total X

Patients included in the studies had a prostate size between 30 and 97 ml, mostly falling within the
30-80 ml subgroup.

® This section addresses the following assessment elements: D0O005, D0011, D0012 and D0013
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Pooling of data was not possible for any of the available outcomes. Operative time is in favour of
TmLRP in Xia 2008 and in favour of TURP in Yan 2013.

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (performance bias)
(D} Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Procedure time (min)

TmLRP TURP Mean Ditference Mean Difterence Risk of Bias
Study or Subgroup  Mean 5D Tolal Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Mia2008 463 162 52 S04 207 49 -410011.43,323 — [EEET EX
Yan2013 695 234 40 61 258 40 B50F2.28, 19.29) -t rrTrI@T@
70 10 [ 10 20

Favours [experimental] Favours [oontrol)

In Xia 2008 a shorter hospital stay was observed for TmLRP (115.1 vs. 161.1 h; p<0.001, 95% CI
not available, uncertain RoB).

4.4.1.2 Enucleation techniques

HoLEP

HOLEP was assessed in 23 of the RCTs, including a total of 2701 patients. Twenty-two were two-
arm studies and one (Elshal 2020) was a three-arm RCT. Fourteen studies compared HoLEP ver-
sus TURP (n=1549), three compared HoLEP versus ThuLEP (n=485) and HoLEP versus B-TUEP
(n=224), two compared HoLEP versus PVP (n=223), and one compared HoLEP versus DioLEP
(n=126) and ThuVEP (n=94).

HoOLEP versus TURP

Fourteen RCTs compared HoLEP versus TURP, providing data on the outcomes indicated in Table
4-6. No data were available for BPHII or postoperative LUTS (as a binary outcome).

Table 4-6: Effectiveness outcomes assessed in RCTs comparing HOLEP versus TURP

i S | «
g g | g AR
o o
< 2 a S a (c\ls N 8 S = N N
Study ID S| 8lo9lg|lo|S|R|=@|s|Q|Q| 5|28
< o o & [ = = © © B ©
o~ AN N © c o] 8 o c +— iy =] ) ©
c c — % 7} © = = < o c S = L=
> © @© 3] < = © (o] c > = © o K%)
(] — m m (@) 1| Lo T ) O XY = = w
IPSS at 1 month X X X X X X X X X X
IPSS at 3 months X X X X X X
IPSS at 6 months X X X X X X X X X
IPSS at 12 months X X X X X X X X X X X X
IPSS at 24 months X X X
IPSS at 36 months X
Qmax at 1 month X X X X X X X X X X
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i S| «
o 8 : o o «©
) b= To) ~ o © < N I o
- 9 2 S — « N o o = N IN
Study ID S| 8lg9|lg|lo|S|R|=z|s|Q|Q| 5|38
S o o N ) o] = = © N ° o =
o ~ 2 c o < =) = = o S = ©
Sl s|s| 2| 2| S| z|5|8|5|5|&83|s5|@
| cf|loa|lma|o|om || T |S5|0|<|=|=|w
Qmax at 3 months X X X X X
Qmax at 6 months X X X X X X X X
Qmax at 12 months X X X X X X X X X X X
Qmax at 24 months X X X
Qmax at 36 months X
PVR at 1 month X X X X X X X
PVR at 3 months X X X X X
PVR at 6 months X X X X X X X X
PVR at 12 months X X X X X X X X
PVR at 24 months X X
PVR at 36 months X
Reintervention total X X X X X
QoL at 1 month X X X X X X
QoL at 3 months X X X
QoL at 6 months X X X X
QoL at 12 months X X X X X X
QoL at 24 months X X
QoL at 36 months X
Qmed at 1 month X
Qmed at 6 months X
Qmed at 12 months X
Persistent irritative X X X X X
symptoms
Postoperative LUTS X
Hospitalisation time X X X X X X X X X x | x®
Procedure time X X X X X X X X X X X X

? Data for IPSS, Qmax, QoL and PVR were extrapolated from graphs.
® Data were estimated according to McGrath et al. [63].

The patient cohorts in the studies were heterogeneous in terms of prostate size category. Aver-
age size was available in 13 of 14 the studies, whereas information on the range was available in
only five studies (range from 20 to 156 ml). Prostate size was used as an inclusion criterion in only
six studies. For our prespecified prostate size subgroups, none of the studies included patients
that could be assigned exclusively to one of these. All but three studies included patients with
prostate size in the range 30—-80 ml.

Pooling of data was possible for IPSS, Qmax and PVR (at 1, 3, 6, 12 and 24 months), QoL (1, 3,
6 and 12 months), reintervention, persistent irritative symptoms, hospitalisation time and procedure
time. Data from Basic 2013 were excluded from the analyses since this study appears to be an
outlier in all the analyses and the patient cohort had a smaller prostate size and was younger than
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in most of the other studies. Exclusion of this study helped to somewhat reduce the heterogeneity,
although substantial heterogeneity remained in some analyses.

Differences in favour of HOLEP were found for IPSS at 1 month (mean —0.52, 95% CI —0.91 to
—0.13; I°=49%, high RoB); Qmax at 12 months (mean 0.63 ml/s, 95% CI 0.07-1.20; 1°=28%, high
RoB) and 24 months (mean 0.92 ml/s, 95% CI 0.19-1.66; 1°=63%, uncertain RoB); PVR at 6
months (mean —4.98 ml, 95% C| —9.34 to —0.63; 1°=83%, uncertain RoB) and 12 months (mean
—7.56 ml, 95% CI —14.30 to —0.81; 1°=86%, uncertain RoB); QoL at 12 months (mean —0.21, 95% CI
—0.33 to —0.10; 1°=74%, uncertain RoB); and reintervention (RR 0.46, 95% CI 0.23-0.94; 1°=64%,
high RoB). Hospitalisation time was shorter in all but one study (up to 2 days less), whereas pro-
cedure time was shorter for TURP in almost all studies (up to 26 min less). Pooled differences in
favour of HoLEP for IPSS and Qmax (as well as their Cls) were below the MCID reported in the
scientific literature. Pooled results do not show differences for persistent irritative symptoms. Sub-
group analyses by age and baseline IPSS did not substantially reduce heterogeneity, whereas
subgroup analyses by prostate size showed that response in larger prostates was more homoge-
neous. The quality of the evidence for all these outcomes was judged as low to very low because
of indirectness, inconsistency and RoB.

No data were available for BPHII or postoperative LUTS (as a binary outcome). Qmed was as-
sessed in one RCT, which showed differences in favour of HOLEP at 1 month (13.3 vs. 10.1 ml/s;
p=0.02, 95% CI not available), 6 months (13.3 vs. 9.1 ml/s; p=0.01, 95% CI not available) and 12
months (15.5 vs. 12.1 ml/s; p=0.01, 95% CI not available). Postoperative LUTS were assessed in
one RCT, which showed lower incidence with HoOLEP (3.3%) than with TURP (17.7%; p=0.01,
95% CI not available). All these differences were judged to be associated with uncertain RoB.

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

IPSS at 1 month

HoLEP TURP Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 95% CI ABCDETFG
Chen2013 105 3 140 115 26 140 150%  -1.00 [1.66,-0.34] - @®2272120
Elshal2020 8 85 G0 &6 11 62 1.2% -0.60[4.08 2.88 S @®27272728
Eltabey2010 41 27 40 A3 34 40 63I% -1.20[2.55015] — ®r27272727
Fayad2015 47 08 58 &5 1 53 224% -0.80[1.13,-0.47] L] [ T B )
Harmouda2014 M6 3 30 895 3 30 &52% 110042 262 T 7272272 @7117
Jharwar2016 65 15 72 B9 15 72 185% -0.40[0.89,0.09 - 7272277228
Kurtz2004 43 29 97 &5 38 90 99% -1.20[217,-0.23] - @®2272000
Mantorsizong 49 42 52 47 21 48 6A%  0.20[1.09,1.49] -T- 727227270807
Sun2014 672 271 82 B85 202 82 136%  -0.23[-0.96,0.50] -+ 7272727728
Tan2003 86 66 30 &7 B 30 1.4%  2.80[0.29 6.09 — ®2907272729
Total {95% Cl) 661 653 100.0% -0.52[-0.91,-0.13] [}

, , , ,
-10 -5 a L] 10
Favours [experimental] Fawvours [control]

Heterogeneity: Tau*=015; Chi*=17.63, df =9 (P = 0.04); F= 49%
Testfor overall effect: Z= 2 64 (P = 0.008)

Note: lower IPSS scores are better.
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HoLEP TURP Mean Difference Mean Difference Risk of Bias

Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Elshal2z0z0 58 108 B0 34 A5 B2 09% 2.40[-06G 546 @®r272271@
Hamoudaz014 TE 38 30 81 38 30 2A% -0A0[2.35 1.34) 727272 @7 7
Jhanwar2016 fi1 172 B3 09 72 BAA% -0.20[051,011] 227272272@
havudury 2003 226 1587 16 286 1.72 1% G.2% -0.60[1.78 058 —-r [ 1 a0 2
Tan2003 48 42 28 34 48 29 16% 1.40[0.94 374 -— @207227:09
Total {95% Cl) 205 208 100.0% -0.18 [-0.48, 0.11] L
Heterogeneity: Chif= 511, df= 4 (F =028 F= 22% _110 55 D é 110
Test for overall effect: Z=1.23 (P = 0.22) Favours [experimental] Fawvours [control]

Note: lower IPSS scores are better.

IPSS at 6 months

HolLEP TURP Mean Difference Mean Difference Rigk of Bias

Study or Subgroup  Mean SD Total Mean 5D Total Weight IV, Random, 85% Ci IV, Random, 85% C1 ABCDEFG
Chen20 3 709 25 140 B4 2 140 152%  -0.501.03, 003 = @®rr171@
EfabeyZ0i0 26 1.3 40 38 31 40 128%  -1.20F2.24,-0.186) = @rrr1v 7
GuptaX00E 53 34 50 Bl 315 0 11.1% -0.490 |2.25, 0.45) - TrrrRr?
Hamoudaii 4 63 1B 30 38 I o 121% 240[1.23, 3.57] - TTYTIYR
Jhamear2in 6 5315 72 515 T2 154% 0.30 019, 0.79) o Trrrrr@
Kuntz201 4 21 16 94 3T 34 89 142% -150F2.28,-072) - @rrT@89
Montorsi2004 39 28 52 28 26 4B 126%  1.00p0.08 2.08) M TrTTT@@y
Tan2003 6 51 26 48 318 28 B.E% 1.20 120, 3.60) - Y EEEY ]
Taital (95% C1) 504 498 100.0%  -0.00 [-0.80, 0.80] ?

Heterogeneity, Tau™= 1.02; Chi®= 4531, df= 7 (P < 0.00001), F= B5%
Test for ovarall effect Z= 0000 (P = 1.00)

0

¥
10

£ 0 3

Favours [experimental] Favours [control]

Notes: SD values for Gupta 2006 were estimated using the mean of SDs from Chen 2013, Eltabey 2010, Homouda 2014 and
Kuntz2004, which are the studies with the most similar prostate size. Lower IPSS values are better.

IPSS at 12 months

HoLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI ABCDEFG
Chenz013 6.2 22 140 64 1.7 140 10.7%  -0.20 [-0.66, 0.26] - @® 7227
Elshalz020 43 13 59 49 7 61 6.48%  -0.7F0[2.55 1.15] - ®@®72 72727
Eltabey2010 22 14 40 37 16 40 10.3% -1.50[2.16,-0.84] - @272727273
Fayad2015 46 1 51 6 18 55 10.5%  -1.40[1.85,-0.85] - [ 1 B2
Gupta2006 52 3 a0 56 24 50 87%  -040[1.56,0.76] - Ll 1 1 1
Hamouda2014 G5 24 30 38 21 o 87% 2.60101.43,3.77] - 2222807
Jhanwar2016 517 72 52 1.3 72 107%  -0.20[-0.68,0.29] - POOOOE
Kuntzz004 1.7 1.8 g9 38 39 86 9.6% -2.20[3.11,-1.29] - @27228
Montorsi2004 41 23 52 38 36 48 B6% 0.20[-0.99,1.39] - 72727272 @
Sun2014 485 22 82 748 203 82 103% -253[3.18,-1.88] - POOOOE
Tan2003 43 34 24 5 AT 27 A84%  -0.70[-2.84 1.54] I @707 77
Total (95% CI) 690 691 100.0%  -0.69 [-1.42, 0.04]

Heterogeneity: Tau®=1.23, Chi®=83.31, df=10 (P = 0.00001); F= 89%
Testfor overall effect: £=1.86 (F = 0.08)

v+

-0

5 '

10
Favours [experimental] Favours [contral]

Notes: SD values for Gupta 2006 were estimated using the mean of SDs from Chen 2013, Eltabey 2010, Homouda 2014 and
Kuntz2004 which are the studies with the most similar prostate size. Lower IPSS values are better.

Version 1.1, 07 May 2021

EUnetHTA Joint Action 3

61



Comparative effectiveness of surgival techniques and devices for the treatment of BPH

IPSS at 12 months with subgroups by prostate size

HolLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
16.42.2 1 Mean prostate size <70
Chenz013 62 22 140 64 1.7 140 22.8% -0.20[-0.66, 0.26] - @227 @
Eltabey2010 22 14 40 37 1B 40 111% -1.50[216,-0.84] - @®@2222272
Fayad2014 46 1 A1 6 1.8 55 160% -1.40[1.95 -0.84] - [ 1 R0 )
Gupta2006 52 3 50 &6 28 A0 36% -0.40[-1.56 0.7 —r 22272727727
Hamoudazo14 E& 24 30 39 21 30 3E%  ZEO[1.43,377) - 727232 @27
Kuntz2004 17 18 89 329 38 BE  59% -2.20[311,-1.29] - @27272000
nontarsi2004 41 23 A2 39 3B 48 34% 020099, 1.39 - 7727272 @@7
Sun2014 4895 22 B2 748 203 82 114% -253[318,-1.88 - 722722228
Subtotal {95% Cl) 534 531  77.9% -0.00[1.24, 0.74] []
Heterogeneity: Chi= 8530, df= 7 (P = 0.00001); F=92%
Testfar averall effect Z= 781 (P < 0.000013
16.42.3 2 Mean prostate size >70
Elshal2z020 42 232 53 49 7Bl 1.4% -070[-2.551.15] — @277 @
Jharwar201 6 517 72 82 13 72 198% -0.20[06Y9 0.29) = 722722228
Tan2003 43 34 24 & 47 27 10% -0.70[294, 144 — 22072720
Subtotal (95% CI) 156 160 22.1% -0.25[-0.72,0.21] 4
Heterogeneity: Chi®= 042, df=2 (P=081) F=0%
Testfor overall effect: Z=1.06 (P = 0.29)
Total (95% CI) 690 691 100.0% -0.83 [-1.05,-0.61] |
Heterageneity: Chi®= 93,31, df= 10 (P = 0.00001); = 89% _110 5 5 5 1=D
Testfr overall effect Z=7.40 (F < 0.00001) Favours [exparimental] Favours [control]
Testfor subgroup differences: Chi*=7.40, df=1 {P = 0.00E6), F= 86.7%
Note: lower IPSS scores are better.
IPSS at 24 months
HoLEP TURP 5td. Mean Difference 5td. Mean Difference Risk of Bias
Study of Subgroup  Mean S0 Total Mean SD Tolal Weight IV, Fioed, 55% CI IV, Fioerdl, 5% CI ABCDEFG
Chenz0i3 47 16 140 47 2 140 519% 0.00 FD.23, 0.23] —— [ I EEEY ]
Elshal2020 52 45 57 72 10 59 11.3% -0.25 L0.62, 0.11] — @a®r? 118
Jharwar201 7 513 72 512 72 B7% 0,00 033, 0,33 —— Trrrr @
Tistad (95% CI) 269 27 100.0% 0,05 [0.22, 0,11] ?‘
Heterogengity Chi =1 47, df = 2 (P = 0,48); F= 0% :_2 _:I 5 1. 1:
Testfor overall effect 2= 0.63 (P = 0.53) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
Qmax (ml/s) at 1 month
HolLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI ABCTD G
Chen2013 73 81 140 227 88 140 141%  0.30[0.94,1.54] -1 @®z2722:@®
Elshalz020 737 132 B0 247 18 B2 14%  -1.00[6.01,4.01] — 027222 @®
Eltabey2010 223 123 40 231 10B 40 15% -0B0[5.83, 423 @rzr22272
Fayad2015 189 06 52 189 06 53 208.3%  0.00[0.22 023 [ o9z 228
Hamouda2014 185 35 30 188 3B 30 £9%  -0.30[2.10,1.50] — 77222@7272
Jhanwar2016 24 38 72 231 28 T2 16E%  0O0[0151.95 = 222222 @
Kuntz2004 231 71 97 285 107 90 4.9% 240502 022 — @222 @
Montorsi2004 234 99 62 141 328 48 42% 4.301[1.40,7.20] e — 72227 ?
Sun2014 18.4 387 82 1811 284 92 176%  029[0.70,1.29] —+— 222222 @
Tan2003 223 126 30 184 B8 30 13%  390[1.50,0.40] — 202220
Total {95% CI) 661 653 100.0%  0.30 [-0.34, 0.94] ?
Heterogeneity; Tau®= 0.25; Chi#=17.02, df= 9 (F = 0.05); F= 47% =_1 0 % b :=5 1D=
Testfor overall effect 2= 0.92(F = 0.38) Favours [control] Favours [experimental]
Note: higher Qmax values are better.
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Qmax (ml/s) at 3 months

HoLEP TURP Mean Difference Mean Difference Risk of Bias

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Elshal2020 6.8 138 B0 33 323 62 04% 3.90[4.88, 12.68 f @®227272@
Hamouda2014 191 3.2 300 207 33 30 121% -1.680[3.24,0.04] T rT?? . 7?7
Jharwar2016 2481 2 72 247 18 72 B46% 040[0.22,1.07 I Sl Sl S ol ¢ .
Mavuduru2008 286 6.2 18 278 6A 14 1.6% 080[3.75 5359 I .'. PO0O00
Tan2003 4.2 9 28 1848 102 23 1.3% 5.30[0.31,10.29] @720727720
Total (95% Cl) 205 208 100.0% 0.24[-0.33 0.82] L]
Heterogeneity: Chi*=9.74, df= 4 (P=0.05); F= 59% —1=D I5 B % 1=D
Testfor overall effect Z=0.84 (F = 0.40) Favours [control] Favours [experimental]

Note: higher Qmax values are better.

Qmax (ml/s) at 6 months

HoLEP TURP Mean Difference Mean Difference Risk of Bias

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI A B C
Chen2013 232 45 140 231 52 140 226% 0.10[1.04,1.24] - ..' =
Eltabey2010 2345 82 40 243 BA 40 B.2% -0.80[-4.35, 2.75] T . e
Gupta2006 231 B4 0 207 B8 a0 10.2% 240013, 4.93] T T
Hamouda2014 03 3 o M4 24 0 198% -1 AN 247, 0027) — 27?772
Jharwar2016 25 3 T2 243 32 T2 241% 070 [F0.31,1.71] = T
kuntz2004 251 B8 94 251 494 a3 11.0% 0.00[2.40, 2.40] —_—r . e
Montorsi2004 231 86 52 265 1545 48 3.5% -3.40 [8.37,1.587] e — T
Tan2003 254 9.2 26 208 124 29 27%  ABO[-01311.33] . 5 .
Total (95% Cl) 504 498 100.0% 0.20 [-0.78,1.18] ?

Heterogeneity: Tau®= 0.76, Chi®=13.09, df=7 (F = 0.07); F= 46%

Test far overall effect: Z=0.40 (P = 0.69)

A0 -5
Favours [control]

o 4 10
Favours [experimenta]

Notes: SD values for Gupta 2006 were estimated using the mean of SDs from Chen 2013, Eltabey 2010, Homouda 2014 and
Kuntz 2004, which are the studies with the most similar prostate size. Higher Qmax values are better.

Qmax (ml/s) at 12 months

HolLEP TURP Mean Difference Mean Difference Risk of Bias

Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI ABCDEFG
Chen2013 234 44 140 23 51 140 157%  040[-0.72,1.53 - @®2727272@
Elshal2020 278 168 59 233 164 BT 0.9% 450 [1.46, 10.46] — @®r2727272@
Eltabey2010 249 117 40 255 74 40 1.7%  -0.60[-4.89, 3.69] —_— @2722727272
Favad2015 188 06 &1 184 14 55 334% 0,50 [0.10, 0.50] m [ 1 R )
Gupta2006 251 8 50 237 83 50 28%  1.40[1.80, 4.60] — 72227227
Hamouda2014 195 31 30 205 1.9 30 129%  -1.00[-2.30,0.30] —= 772272@72 72
Jharwar2016 266 34 72 25 34 72 158% 1.60[0.43, 2.71] - 72227272728
Kuntz2004 279 899 89 277 122 BE 27%  0.20[-3.10,3.80] —_—r @72727000
Maontorsiz004 251 72 A2 247 10 48 25%  0.40[-3.04,3.84] — 72272272087
Sun2014 1977 507 82 1818 455 82 10.8% 1.59[0.12, 3.06] —— 722272722 @
Tan2003 218 105 25 184 145 27 07% 3.40[3.45 10.29] — 20272720
Total (95% CI) 690 691 100.0%  0.63[0.07,1.20] |0

Heterogeneity: Tau®= 0.21; Chi*=13.87, df =10 (P=018); F= 28%

Testfor overall effect: Z=2.20 (P = 0.03)

, ,
-10 -5
Favours [control

,
0 ] 10
] Favours [experimental]

Notes: SD values for Gupta 2006 were estimated using the mean of SDs from Chen 2013, Eltabey 2010, Homouda 2014 and
Kuntz 2004, which are the studies with the most similar prostate size. Higher Qmax values are better.
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Qmax (ml/s) at 12 months with subgroups by prostate size

HoLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
16.48.1 1 Mean prostate size <70
Chen2013 234 44 140 23 51 140 88% 040[0.72,1.52] T @@z222
Eltabey2010 2449 117 40 2558 T4 40 0.6% -0.60[-4.89, 3.69] . @222
Fayad2015 1849 06 81 184 14 55 BE.7%  0.50[0.10,0.80] [ | [ 1 B
Gupta2006 251 a 50 237 &3 50 1.1% 1.40[1.80, 4.60] T 7?2?2277
Hamouda2014 18.58 31 0 205 149 30 B6.5% -1.00[2.30,0.30] -7 7227 @7
Kuntz2004 2749 49 a9 277 122 86 1.0% 0.20[3.10, 3.50]  — 2228
Montorsi2004 251 T2 52 247 10 48 0.9% 0.40[3.04, 3.84] T P27 .
Sun2014 1977 5.07 82 18.18 455 82  50% 1.59[012, 3.06] — T?r? 1A
Subtotal (95% CI) 534 531 90.6% 0.44[0.10,0.79] "
Heterogeneity: Chi*=7.72, df=7 (P = 0.36), F= 9%
Test for overall effect 2= 2,50 {F = 0.01)
16.48.3 2 Mean prostate size >70
Elzhal2020 27.8 1689 59 233 164 61 0.3% 4.50[1.46, 10.46) — @P22228@
Jhanwar2016 266 3.4 72 25 34 72 849%  1.60[0.49, 2.71] - 72722222 @
Tan2003 21.8 105 25 184 145 27 0.2% 340[3.451025] — ®20727220
Subtotal (95% CI) 156 160 9.4%  1.74[0.66, 2.82] <&
Heterogeneity: Chi*=1.11, df= 2 (P = 0.57), F= 0%
Test for overall effect Z= 316 (P = 0.002)
Total (95% CI) 690 691 100.0% 0.56 [0.23,0.90] U
Heterogeneity: Chi*=13.87, df=10 (F=0.18), F= 28% _150 % B ! ;
Testfor overall effeclt: =335 (P:, 0.0008; Favours [control] Favours [experimental]
Test for subgroup differences: Chi*=503 df=1 (FP=0023), F=801%
Notes: SD values for Gupta 2006 were estimated using the mean of SDs from Chen 2013, Eltabey 2010, Homouda 2014 and
Kuntz 2004, which are the studies with the most similar prostate size. Higher Qmax values are better.
Qmax (ml/s) at 24 months
HoLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Chen2013 238 42 140 235 51 140 454% 0.40[-0.69, 1.49] [T EEEET ]
Elzhal2020 286 1589 87 211 184 59 1.4% T7.50[1.25,13.75] @Br2722@
Jhanwar2017 261 31 72249 341 72 831% 1.20[019 2.2M1] 22722272 @
Total {95% CI) 269 271 100.0% 0.92 [0.19, 1.66]
Heterogeneity: Chi*= 5,42 df=2 {F=0.07), F=63% -1=D % D :IS 1:
Testior overall effect Z= 2.45 (F=10.01) Fawours [control] Favours [experimental]
Note: higher Qmax values are better.
PVR (ml) at 1 month
HolLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI ABCDEFG
Elshal2020 164 224 60 3.8 354 B2 127% -16.40[26.89 -5.91] ——— .. 7277 .
Eltabey2010 96 201 40 153 224 40 141%  -5.70[15.03, 3.63] T @r22222
Hamouda214 33 223 ao 17 1428 30 135%  16.00[6.22, 25.74] —_— 122722@72 1
Jhanwar2016 18 8.4 72 21 T4 71 0228% -2.00 [-4.60, 0.60] il 727227228
Kuntzz004 9.4 193 87 132 194 90 19.2% -3.80 [9.35,1.75] T @27272000
Sun2014 1687 17.78 82 19.04 2486 82 17.8% -3AT[9.74, 240 T 727227228
Total (95% CI) 381 376 100.0% -2AT [-7.89, 2.96] q
Heterogeneity: Tau®= 31.88; Chi*=21.30, df= 5 (P = 0.0007), F=77% I-SD _2!5 ) 255 SDI
Testfor overall effect: Z=0.89 (P = 0.37 Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 3 months
HoLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Elshal20zo 262 411 G0 185 378 B2 21% BF0[7.32, 2072 @®2722:@
Hamouda2014 17.3 16 3 136 10 30 B.4% 3.70[3.05 1045 2222@72 7
Jhanwar2016 181 &7 72 20 6.8 T2 83.2% -1.90F411,031] 7227222 @
Manvuduru2009 13 861 18 1366 14 15  5.8% -0.66[-8.98 7.66] T 9®:2722272
Total (95% CI) 177 179 100.0% -1.15[-3.17,0.86] L
Heterogeneity; Chi*= 3.64, df= 3 (P = 0.30); F= 18% 5_50 _255 5 255 SDI
Testfor averall effect Z=1.12 (P = 0.26) Favours [experimental] Favours [control]
Note: lower PVR values are better.
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PVR (ml) at 6 months

HoLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI ABCDEFG
Chenz013 2292 140 232 87 140 228%  -1.20[3.30,0.90] E @®272228@
Eltabey2010 A7 126 0 17E 183 40 151% -11.90[18.79,-5.01] - . ok b i A Bl
Hamouda2i14 134 107 a0 12 85 a0 186% 1.40[-3.49 6.29] - 722272@727
Jhamwar2016 161 849 72 184 83 72 220% -2.30[-5.11,0.81] Il 7777722 @
Kuntz2004 48 125 94 167 168 83 19.5% -11.90[16.23,-7.57] —=— @2272000
Tan2003 337 28 6 518 T8A 29 1.9% -1810[-48.45 12.29] @79727220
Total (95% Cl) 402 400 100.0% -4.98 [-9.34, -0.63] ‘
Heterogeneity: Tau®= 20.37; Chi*= 28.80, df= 5 (P < 0.0001); = 83% b 45 5 * e
Testfor overall effect 7= 2.24 (P =0.02) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 12 months
HoLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean S0 Total Mean S0 Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFG
Elzhal2020 236 346 a5 221 32 61 12.9% 1.50[-10.43,13.43] . 077272710
Eltabey2010 53 142 40 241 168 40 17.4% -18.80[-25.82,-11.78] — ®r72727117
Hamouda2014 128 109 0 1B 9 30 19.2% 1.20 [-3.86, 6.26] T 227272@7272
Jhanwar2016 17 A.6 T2 184 g1 T2 M.0% -1.80 377, 0.77] - 72772727271 @
Kuntz2004 53 183 B89 266 G04 86 11.8% -21.30[34.4B,-8.14] B @r277000
Sun2014 1266 1566 82 2321 2718 82 17.7%  -1086[17.35,-3.77] — Al Sl Sl A Sl 4 .
Total (95% Cl) 3r2 3T 100.0% -7.56 [-14.30, -0.81] ’
Heterogeneity: Tau®=55.04; Chi®= 36.37, df= 5 (P = 0.00001); F= 86% 1_50 _215 b 215 50’
Testfor overall effect: 2= 2.20 (F = 0.03) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 24 months
HoLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Elshal2020 236 3 a7 251 388 a4 38% -1.40[-14.48 11.49] @®272228
Jhanwar2016 172 66 T2 192 84 T2 962% -2.00 460, 0.60] —.—- 27272222 @
Total (95% Cl) 129 131 100.0% -1.98 [-4.53, 0.57] e
Heterogeneity: Chi*=0.01, df=1 {P=0.94), F= 0% -1=D I5 D % 1=D
Testior overall effect 2=1.52(F =013 Favours [experimental] Favours [control]
Note: lower PVR values are better.
QoL at 1 month
HoLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFSG
Chen2013 23 07 140 24 07 140 604% -010[-0.26, 0.08] @®272272@
Elshal2nzo 14 15 a0 148 31 A2 22% -0.10[-0.96, 0.76] -1 @®27722@
Montarsi2004 14 14 a2 13 07 48 8.8% 010[0.33 053] T 27227800
Sun2014 2.07 0.26 g2 1.89 074 92 Z69% 0.18[-0.07, 0.43] ol 72722 @
Tan2003 27 22 an 16 18 30 1.7% 1.10[0.13,2.07] @72072:09
Total (95% CI) 364 362 100.0% 0.01[-0.11, 0.14] [
Heterogeneity, Chi®= 862, df= 4 (P=0.07); 7= 54% 54 52 b é i
Testior overall effect 2= 0.21 (F = 0.83) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 3 months
HolEP TURP Mean Difterence Maan Difference Risk of Bias
Study or Subgroup  Mean 5D Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Elshal2020 092 1.4 60 12 39 62 647% -02811.01,074) e T 22 @
Tan2003 18 21 28 14 32 ¥ 353% -0101.50,1.30) @78971778@
Total (95% CI) a8 91 10000% -0.22 [-1.05, 0.61)
Heterogeneity Chi®= 0,04, df =1 (P = 0.84); F= 0% _I4 :r 3 i} ‘I
Tastfor overall effect Z=0.51 (P = 0.61) Favours [expenmental] Favours [control]
Note: lower QoL scores are better.
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QoL at 6 months

HoLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Chen2013 16 07 140 1.8 07 140 62.0% -0.20[0.35,-0.04] @®27222@
Elshalz020 092 14 B0 1.2 39 B2 16% -0.28[-1.31,0.75) e @®r7722@
Maortorsi2004 1 08 52 06 0.2 48 330% 0.40[0.18 062 - 77277@0@7
Tan2003 16 15 26 15 11 29  34% 010[-0.60, 080 —_ @207220
Total {95% CI) 278 279 100.0% 0.01[-0.12,0.14] [
Heterogeneity: Chi*=18.24, df= 3 (P = 0.0004); IF= 84% 4 2 T 2 4
Testfor overall effect Z=0.11 (F=0391) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 12 months
HoLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFSG
Chen2013 12 06 140 1.5 07 140 595% -0.30[0.45,-0.15] [ | @®272272@
Elshal2020 08 08 53 09 23 Bl 37% -010[0.71,051] —r @®277272@
Montarsiz004 14 09 52 08 128 48  73%  0.6G0[0.16,1.04] — 22272@@°2
Sun2014 157 07 82 1.84 074 82 28.5% -0.27[-0.49,-0.05] b 77272271 @
Tan2003 16 25 25 14 16 27  1.0% 010[1.051.36] —t @707270@
Total {95% CI) 358 358 100.0% -0.21[-0.33,-0.10] L]
Heterogeneity: Chi*= 1521, df= 4 (P = 0.004); F= 74% 4 2 5 2 4
Testfor overall effect 2= 3.57 (P = 0.0004) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
Reintervention
HoLEP TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI ABCDEFG
Elshalz020 3 55 17 55 758%  0.18[0.05 0.57)] —— @®27272728@
Kuntz2004 B 89 2 8B 91% 280060, 13.87] — @727272000
Montarsiz004 1 52 1 48 4B% 0.92 [0.06,14.35] 7272727887
Tanz003 0 25 228 105%  0.22[0.01,4.44] @2907272729
Total {95% CI) 221 217 100.0%  0.46 [0.23, 0.94] L 2
Total events 10 22
ﬁen?;ngenewl:lo? 3312 ?fgzpafpnzﬂg.ua);l =G4% N o " o0
estfor overall effect Z=2.12 (F =0.03) Favours [experimental] Favours [control]
Persistent irritative symptoms
HoLEP TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl ABCDEFG
Basic2013 3020 12 20 288%  0.25[0.08, 075 —— 7272272878
Elshal2020 B BD 6 62 141%  1.03[0.35, 303 e @®272722@
Eltabey2010 16 40 17 40 406%  0.94 [0.56, 1.59] - @zr2227217
Guptaz006 5 50 1 50 2.4% 5.00[0.61,41.28] — 772722727272
Hamoudazi14 9 30 630 143%  1.50[0.61, 3.69] —_ rrr2@2 2
Total (95% CI) 200 202 100.0%  0.93 [0.64, 1.35] &
Total events 349 42
Heterageneity: Chi®= 9.01, df= 4 (P = 0.06); F= 56% Ho o " o0

Testfor overall effect Z=037 (P =0.71)
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Hospitalisation time (days)

HoLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% Cl IV, Random, 95% CI ABCDETFG
Baiz01d 33 1.2 33 45 12 32 -1.20[1.78,-067] —— @®@272700
Basic2013 31 38 20 44 39 20 -1.30[3.69,1.09] e 712272878
Chen2013 36 1.3 140 44 1.4 140 -0.B0[1.12,-0.48] -+ @®r227272@
Elshal2020 162 11 BO 324 217 62 -1.62[2.23,-1.01] —— @®r227272@
Eltabey2010 26 1.2 40 38 16 40 -1.20[1.82,-0.59)] —+ @z2r2227272
Hamouda2014 15 08 30 36 08 30 -210[240,-1.70] —+ 22228722
Jharwar2016 17 04 72 232 05 72 -0EB0[0.75,-0.49] + 2222272 @
Kunitz2004 22 07 100 36 16 100 -1.40[1.74,-1.06] —+ @272000
MontorsiZ004 246 083 A2 357 079 48 -1.11[1.43,-079] -+ 727272087
Sun2014 11.37 339 82 1182 341 82 -D.45[1.49 0.59) — 7222272 @
Tanz003 12 01 30 21 02 30 -0.80[0.98,-0.87] t 22027270
-4 -2 0 2 4
Favours [experimental] Favours [control]
Procedure time (min)
Favours [experimental] TURP Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean S0 Total Mean SD Total IV, Random, 95% Cl IV, Random, 95% CIl ABCDEFG
Bai201d 507 128 33 427 113 32 180001213, 23.87] -+ @72272200
Basic2013 91.2 273 20 42 87 20 48.20[36.64, 61.76] —— 727222@7@
Chen2013 86.6 N5 140 604 209 140 26.20[19.94, 32.46] -+ ®@®222728
Elshalz020 73 a0 60 83 28 62 -10.00[-20.31,0.31] —+ ®®727272728@
Eltabey2010 728 217 40 736 223 40 -0.80[10.44, 8.84] — @r22222
Gupta2006 75.4 228 50 B41 131 50 11.30[4.01,18.59] —+ 72222
Hamoudaz014 89.5 32 30 748 94 30 14.70[2.F7, 26.63 —— rr22@ 2
Jhanwar2016 89 13.8 7273 105 72 16.00[11.99,20.01] + 72227 @
Kuntz2004 846 351 100 738 24 100 20.80 [12.47,29.13] —+ ®@72727000
Manudur2009 53 9.84 15 43 836 15  10.00[3.13,16.87) —+ 922217272
Montorsi2004 74 19.5 52 57 15 48 17.00[(10.21,23.79] —+ 2727228087
Sun2014 7047 2981 82 6291 2752 82 7.26[-1.47 1594 —— 27222272 @

50 35 0 25 50
Favours [experimental] Favours [control]

HoLEP versus B-TUEP

Three RCTs (Neill 2006, n=40; Habib 2020, n=64; Higazy 2020, n=120) compared HoLEP versus
B-TUEP. Patients included in Habib 2020 and Higazy 2020 had a prostate size >80 ml and can be
classified in the large prostate subgroup, whereas patients in Neill 2006 were mostly in the 30—
80 ml subgroup. These three studies provided data for the outcomes indicated in Table 4-7. No data
were available for Qmed, BPHII or postoperative LUTS (as a binary outcome).

Table 4-7: Effectiveness outcomes assessed in RCTs comparing HOLEP versus B-TUEP

Study ID Neill 2006 Habib 2020 ® Higazy 2020
IPSS at 1 month X X
IPSS at 3 months X X
IPSS at 6 months X

IPSS at 12 months X X X
Qmax at 1 month X X
Qmax at 3 months X X
Qmax at 6 months X

Qmax at 12 months X X X
PVR at 1 month X
PVR at 3 months X
PVR at 6 months X

PVR at 12 months X X
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Study ID Neill 2006 Habib 2020 ® Higazy 2020
QoL at 12 months X X
Reintervention X

Procedure time X X X
Hospitalisation time X X X
Persistent irritative symptoms X

 Only data on IPSS could be estimated according to the Cochrane Handbook method.

Pooling of data was possible for IPSS and Qmax at 1, 3 and 12 months and PVR at 12 months.
Regarding functional outcomes, sensitivity analyses were performed with exclusion of Neill 2006
owing to its large SD and high RoB; the direction of the effect and the statistical significance did not
change in these analyses. In particular, a difference in favour of B-TUEP was shown for Qmax at
1 month (1.5 ml/s, 95% CI 0.8-2.3; 1°’=26%, high RoB) and at 12 months (0.72 ml/s, 95% CI 0.06—
1.38; 1°=0%, high RoBY); the quality of the evidence was judged as low because of indirectness and
inconsistency. A shorter procedure time was observed for HOLEP in all three studies (up to 22 min
less).

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

IPSS at 1 month

HoLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDEFG
Higazy2020 58 1.4 &4 B 1.8 53 989.7% -0.20[0.81,0.41] T TTT T
Meill2006 7B 112 20 73 48 20 1.3% 0.30[5.06, 566 27007220
Total (95% CI) 74 73 100.0% -0.19 [-0.80, 0.41]

0 5 0 5 10
Favours [experimental] Favours [control]

Heterogeneity: Chi*=0.03, df=1 (P = 0.86), F= 0%
Test for overall effect: 2= 062 (P = 0.53)

Note: lower IPSS scores are better.

IPSS at 3 months

HoLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl ABCDEFG
Higazy2020 51 1 54 523 097 53 99.3% -0.13[0.50,0.24] | | T TTTTY
Meill 2006 107 8 20 7 G720 07% 3.70[0.87, 837 e 270907270
Total (95% CI) 74 73 100.0% -0.10 [-0.48, 0.27] 4
Heterogeneity: Chi*= 2,68, df=1 (P = 0.10%; F= 63% :—10 15 p :ij 10:
Testfor overall efiect Z=0.55 (F = 0.58) Favours [experimental] Favours [control]

Note: lower IPSS scores are better.

IPSS at 12 months

HoLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl ABCDEFG
Hahih2020 3.34 § 33 318 37 3 T.4% 0.19[1.96 2.34] 7@ 7000
Higazy2020 63 14 54 B 1.8 &3 01.4% -0.20[0.81,0.41] 1000000
Meill 2006 7E 112 20 7.3 049 20 1.2%  0.30 [5.06, 5.66] 7700720
Total (95% CI) 107 104 100.0% -0.17 [-0.75,0.42]

-0 -5 0 5 10
Favours [experimental] Favours [control]

Heterogeneity: Chi*=015,df =2 (P=093); F= 0%
Test for overall effect: 2= 0.55 (P = 0.58)

Note: lower IPSS scores are better.
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Qmax (ml/s) at 1 month

HOLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Fixed, 85% Cl IV, Fixed, 95% CI ABCDETFG
Higazy2020 45 2 64 232 1.8 63 OR3%  1.60(0.88, 237 000008
Meill2006 178 72 20 1895 103 20 1.7% -1.70[7.21,3.81] — 2729007220
Total (95% Cl) 74 73 100.0% 1.54 [0.83, 2.26] L 3
Heterogeneity; Chif= 1.36, df=1 (P = 0.24); F= 26% =-1D % 1 % 1D=
Testfor overall effect: 7=4.24 (P = 0.00013) Favours [control] Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 3 months
HoLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Higazy2020 2222 185 &4 2194 179 53 99.0%  0.28[0.41, 057 ECTTT T T
Meill2006 16.3 112 20 198 112 20 1.0% -350[10.44, 3.44] — 2720072720
Total (95% CI) 74 73 100.0%  0.24 [-0.44, 0.93] ]
?etf;ngenemrl:l CQI :_{130 gfg:;_(PD=4g.29);| =11% 7 1 ; e 2'0
estfor overall effect Z= 0.69 (P =10.48) Favours [control] Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 12 months
Favours [experimental] B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Higazy2020 20.74 17 54 20 1.8 53 085%  0.74(0.08, 1.40] 1000000
MeillZ006 19 174 20 221 13 20 05% -310[12.632 643 — 72299021720
Total (95% CI) 74 73 100.0%  0.72 [0.06, 1.38] "
_I?etf;ugenemrl:l C;FTE_?Z;_ ?;:;EPD:D%:B); F=0% = o b A =
estfor overall effect 2= 2.14 (F = 0.03) Favours [control] Favours [experimenta]
Note: higher Qmax values are better.
PVR (ml) at 12 months
HoLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Habibz020 722 52 33 203 86 3 TFA3% 1.90[1.61,5.41] — L EELTT])
Higazy2020 225 172 54 255 151 63 247% -3.00[9.13, 313 = 10000080
Total {95% CI) 87 84 100.0% 0.69[-2.35,3.74] -’-—
Heterogeneity: Chif=1.85, df=1 (P =0.17); F= 46% ' t 1 t {
Testi Il effect 7= 0.44 (F = 0.66 10 -2 v 5 1
estfor averall effect: 2= 0.44 (F = 0.66) Favours [experimental] Favours [control]
Note: lower PVR values are better.
Hospitalisation time (days)
HoLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Hahib2020 03 21 33 228 74 3 -2A0F5.10,0.10] —H 29722000
Higazy2020 24 576 54 358 144 53 -11.80[1597,-7.63 —— 1000000
Meill 2006 328 224 20 3.7 264 20 080[14.37,15.97] i 77002720
20 10 0 10 20
Favours [experimental] Favours [control]
Procedure time (min)
HoLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean S0 Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Hahib2020 715 253 33 836 315 31 -2210[36.15,-8.04] — 2@272000
Higazy2020 83.43 692 54 9472 1215 &3 -11.29 [15.05,-7.53] —+ 7000000
50 -25 0 25 50
Favours [experimental] Favours [control]
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HoLEP versus DioLEP

One RCT (He 2019, n=126; low RoB) compared HoLEP versus DioLEP among patients with an
average prostate size of 79.3 ml for the outcomes Qmax, PVR, IPSS and QoL at 3, 6 and 12 months,
operative time and hospital stay. No differences between the groups were observed for any of these
outcomes.

HoLEP versus ThuLEP

Three RCTs (Zhang F 2012, n=133; uncertain RoB; Bozzini 2020, n=236; high RoB; Zhang 2020,
n=116; uncertain RoB) compared HoLEP versus ThuLEP for the outcomes presented in Table 4-8.

Table 4-8: Effectiveness outcomes assessed in RCTs comparing HOLEP versus ThuLEP

Study ID Bozzini 2020 Zhang F 20122 Zhang 2020 "
IPSS at 1 month X X
IPSS at 3 months X X
IPSS at 6 months X X
IPSS at 12 months X X
IPSS at 18 months X X
Qmax at 1 month X X
Qmax at 3 months X X
Qmax at 6 months X X
Qmax at 12 months X X
Qmax at 18 months X X
PVR at 1 month X X
PVR at 3 months X X
PVR at 6 months X X
PVR at 12 months X X
PVR at 18 months X X
QoL at 1 month X X
QoL at 3 months X X
QoL at 6 months X X
QoL at 12 months X X
QoL at 18 months X X
Persistent irritative symptoms X

Hospitalisation time X X
Procedure time X X X

# Data for IPSS, Qmax, QoL and PVR were extrapolated from graphs.

® Data for IPSS, PVR, QoL and hospitalisation time were estimated according to the Cochrane Handbook method.

Patients included in these studies were heterogeneous in terms of prostate size category. In par-
ticular, in Zhang F 2012 the mean size was 45 ml, whereas in Bozzini 2020 and Zhang 2020 the
mean size was 88 and 92 ml, respectively. Pooling of data was avoided in light of such population
heterogeneity when statistical heterogeneity was also apparent.
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Pooled analyses were possible for IPSS at 3 and 12 months, Qmax at 1 and 18 months, PVR at
1, 3, 6 and 18 months and QoL at 6 and 12 months.

Differences in favour of ThuLEP were found for IPSS at 3 months (mean 0.96, 95% CI 0.53-1.39;
1°=0%, high RoB); PVR at 1 month (mean 3.86 ml, 95% CI 1.19-6.52; 1°=3%, high RoB); and QoL
at 6 months (mean 0.09, 95% CI 0.01-0.17; 1°=0%, high RoB). Hospitalisation time was shorter in
all but one study (up to 2 days less), whereas procedure time was shorter for TURP in almost all
studies (up to 26 min less). The quality of the evidence for all these outcomes was judged as low
to very low because of indirectness, inconsistency and RoB. No data were available for BPHII or
postoperative LUTS (as a binary outcome). Qmed was assessed in one RCT, which showed differ-
ences in favour of HOLEP at 1 month (13.3 vs. 10.1 ml/s; p=0.02, 95% CI not available), 6 months
(13.3 vs. 9.1 ml/s; p=0.01, 95% CI not available) and 12 months (15.5 vs. 12.1 ml/s; p=0.01, 95%
Cl not available). Postoperative LUTS were assessed in one RCT, which showed lower incidence

with HOLEP (3.3%) than with TURP (17.7%; p=0.01, 95% CI not available).

Risk of bias legend

(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)
(G) Other bias

IPSS at 1 month

HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Zhang+F2012 171 16 62 184 19 71 -1.30[1.89,-0.71] -+ @r772@7 7
Zhang2020 7 074 58 6 083 58  1.00[0.691.31] + @2772@8728
10 5 0 g 10
Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
IPSS at 3 months
HoLEP ThulLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Bozzini2020 G138 121 55 68 115 90% 0.60[0.83, 2.03] -+ [TTITTTIT]
Zhang2020 4 093 58 3 148 58 91.0% 1.00[0.55 1.45) B @272728070
Total {95% CI) 179 173 100.0% 0.96 [0.53, 1.39] +
Heterageneity: Chi*= 0.27, df=1 (P = 0.60Y; F= 0% 5_1 0 55 b ! 1D=
Testfor overall effect: 2= 4.40 (F < 0.0001) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
IPSS at 6 months
HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Zhang+F2012 a8 1 62 23 04 7 080017, 0.83] -+ '. A1 .' L
Zhang2020 3074 A&7 3083 58 0.00F0.3,0.31] + @r127207@®
1 1 1 1
- - 0 2 4
Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
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IPSS at 12 months

HoLEP ThuLEP Maan Difference Mean Difference Risk of Bias
Study or Subgroup  Mean 5D Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Bozini2020 T3 54 1M1 BB 49 115 050[0.81,1.81] = L
Zhang+F 2012 g1 1 &2 6 1.7 71 ZA0[1.63 257 + @@ 72
Zhang2020 3 074 55 1148 56 0.00[0.43 043 + @rrr@71@
10 -5 0 5 10

Favours [experimental] Favours [control]

Note: lower IPSS scores are better.

IPSS at 12 months in a sensitivity analysis without Zhang F 2012

HolLEP ThulLEP Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Bozzini2020 7384 1M Fa 449 115 98% 0.480-0.81,1.81]
Zhang2020 3074 55 3 1.48 6 90.2% 0.00[-0.43 043
Total (95% CI) 176 171 100.0% 0.05 [-0.36, 0.46]

10 -5 0 g 10
Favours [experimental] Fawvours [contral]

Heterogeneity: Chi*= 050, df=1 (P =0.48);, F=0%
Testfor averall effect Z= 023 (F=082)

Note: lower IPSS scores are better.

Qmax (ml/s) at 1 month

HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl ABCDEFG
Zhang+F2012 17.8 56 B2 196 45 71 405% -1.80[3.54,-0.06] 9222822
Zhang2020 228 41 58 233 38 58 505% -0.50[1.94,0.04] @222072@
Total (95% CI) 120 129 100.0% -1.03 [-2.14, 0.08]

Heterogeneity: Chi*=1.27, df=1 (P =026}, F=21% f 1

o ! -10 -5 0 5 10
Testfar averall effect 2= 1.81 (P = 0.07) Favours [control] Favours [experimental]

Note: higher Qmax values are better.

Qmax (ml/s) at 3 months

HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Bozmini2020 208 98 121 259 111 115 -510[7.78,-2.47] R [TTTITIIT]
Zhang2020 248 47 58 252 44 58 -0.40[-2.06,1.26] —H— @222 8
10 5 0 5 10

Favours [control] Favours [experimental]

Note: higher Qmax values are better.

Qmax (ml/s) at 6 months

HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDEFG
Fhang+F2012 183 34 B2 22A 34 71 -4.20[-5.45 -2.95] —— ®@:22@72 7
Zhang2020 26 45 &7 253 47 86 0.70[1.00,2.40] —— @r2728072 @
1 1 1 ]
10 -5 0 5 10

Favours [control]  Favours [experimental]

Note: higher Qmax values are better.

Qmax (ml/s) at 12 months

HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Bomini2020 194 126 121 261 7.8 115 -B70[9.36 -404 —F+H— [TTTIIT]
Zhang+F2012 215 & B2 224 4 71 -0.80[2.45 0.65] — 1 @222822
Zhang2020 266 48 55 255 45 56 1.10[-0.65 2.89] e @2722@720
10 -5 0 g 10

Favours [control] Favours [experimental]

Note: higher Qmax values are better.
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Qmax (ml/s) at 18 months

HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDEFG
Zhang+F2012 244 38 B2 235 42 71 B22% 0.90[-0.46, 2.26) Tl @222@7 7
Zhang2020 753 48 54 247 44 53 378% O0B0[1.14, 2.34) —— @27272078@
Total (95% Cl) 116 124 100.0% 0.79 [-0.29, 1.86] >
Heterogeneity: Chi#=0.07 df=1{P=079), F=0% I—‘ID 55 o % 1D=
Testfor verall effect 2= 1.44 (P=0.15 Favours [control] Favours [experimental]
Note: higher Qmax values are better.
PVR (ml) at 1 month
HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Zhang+F2012 19.3 9.5 62 148 7.A 71 B21% 4.450[1.56,7.44] —.— . 7227 . ?7?
Zhang2020 159 14.96 53 15 1833 58 17.9% 0.90[5.39,7.19] @r2272@72@
Total {95% Cl) 120 129 100.0% 3.86 [1.19,6.52] e
Heterogeneity; Chi®=1.03, df=1 (P = 0.313; F= 3% 5_1 2 % ) :55 1D=
Testfor averall effect 2= 2.84 {F = 0.005) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 3 months
HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  NMean 5D Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Bozini2020 453 262 121 508 205 115 44.0% -5B0[12.76, 156 —a— [TTTTTIT]
Fhangz2020 121 16.44 a8 147 1837 A3 S60% -260[-3.84 374] —— @72727872@
Total (95% Cl) 179 173 100.0% -3.92 [-8.67,0.83] -
Heterogeneity: Chi*= 0.38, df= 1 (P = 0.54); "= 0% b 5 i -
Testfor overall effect 7= 162 F=0.11) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 6 months
HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Zhang+F2012 151 4.6 62 148 44 71 936% 0.30[1.25,1.84] . ?T?? . 7?7
Zhang2020 9.3 1533 ar 82 1718 a8 6.4% 1.10[-4.85 7.04] . o0 . ? .
Total (95% CI) 119 129 100.0% 0.35[-1.15,1.85]
Heterageneity: Chi®= 0.07, df=1 (P = 0.80%; F= 0% 5_20 _150 1 t 205
Testfor overall effect 2= 0.46 (P = 0.65) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 12 months
HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Eozminiz020 M0 204 12 421 18 115 -10.20[15.23,-5.17] —t [TTTITIIT]
Fhang+F2012 132 42 B2 106 3 71 260 [1.34, 3.86) + ®@r772@72 7
20 1o i 11 20
Favours [experimental] Favours [control]
Note: lower PVR values are better.
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PVR (ml) at 18 months

HoLEP ThulLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Fhang+F2012 11.8 34 62 113 3.4 71 955% 040 [-0.66,1.66] @2722@7 72
Zhang2020 61 1348 a4 7.7 1448 a3 48% -1.60[F6.92 373 @727272@72@
Total (95% CI) 116 124 100.0% 0.41 [-0.73, 1.54]
_Il—_ietnta;ugenem,fl:l C;| Tgf?ﬂ [;TD:; EPD=42.45); F=0% o o D 1 0
estfor overall effiect Z=0.70(F = 0.48) Favours [experimental] Favours [control]
Note: lower PVR values are better.
QoL at 1 month
HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Zhang+F2012 24 07 G2 2.4 1 71 0.00[0.28 0.29 — @r22@2 2
Zhang2020 3 074 58 2 148 58 1.00[0.57,1.43] —t @r7272@728
-2 -1 0 1 2
Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL 3 months
HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Eoini2020 447 132 121 4089 152 115 3.30[0.34, 6.04] —t o+ + B8+
Zhang2020 2 083 58 2 074 58 0.00[0.31,0.31] @272720720
A0 -5 0 510
Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 6 months
HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Fhang+F2012 22 03 B2 21 02 71 904%  010[0.01,0.19) ®@222872 2
Fhang2020 1 074 ar 1 074 a3 96% 0.00[0.27 0.27] @r72707@
Total (95% CI) 119 129 100.0% 0.08 [0.01, 0.17]
Heterogeneity: Chi®= 047, df=1 (P =0.48); F= 0% 5_2 51 b 1! 2:
Testforoverall effect: 2= 212 (F=0.03) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 12 months
HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDETFG
Bozzini2020 456 116 121 436 125 115 0.0% 2.00[1.08, 5.08] [TTITTIT]
Zhang+F2012 1.5 041 62 1.4 01 71 984% 010([0.07 013] @r72@717
Fhang2020 1 074 55 1 074 56 15% 000[0.28 028 @22720728
Total (95% CI) 238 242 100.0% 0.10[0.06, 0.13]
Heterogeneity: Chi®= 1.96, df= 2 (P = 0.37); F= 0% 5_1 P % ! 1D=
Testforoverall effect: 2= 5.72 (F = 0.00001) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 18 months
HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Zhang+F2012 1.2 01 62 1.3 041 71 -010[F0013,-0.07] t @r22@77
Zhang2020 1 074 54 2 074 53 -1.00[1.28,-0.77] —— @r2727@728
2 R 0 1 2
Favours [experimental] Favours [control]
Note: lower QoL scores are better.
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Procedure time (min)

HoLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Bomini2020 717 387 121 637 414 115 S.00[2.24,18.24] - [TTTITIIT]
Zhang+F2012 §1.5 202 B2 724 194 71 -10.90[17.66 -4.14] — ®r27272@72 17
Fhang2020 784 & 858 714 64 a8 7.00 [4.36, 9.64] —+ @27272@28
1 1 1 1
20 10 0 10 20
Favours [experimental] Fawours [contral]
Hospitalisation time (days)
HolLEP ThuLEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Bozzini2020 28 38 121 22 41 115 0B0[0.42 187 T+ [TTTTTIT]
Zhang2020 2 074 aB 2 074 a8 0.00[0.27, 027 + @27272020
1 1 1 1
4 & b0 4 4

HoLEP versus ThuVEP

Favours [experimental] Favours [control]

One RCT (Netsch 2017, n=94; uncertain RoB) compared HoLEP versus ThuVEP among patients
with prostate size ranging from 46 to 110 ml, assessing IPSS, QoL, Qmax and PVR (at 1 month),
operative time, postoperative stay and irritative symptoms (urge incontinence). A difference of un-
certain clinical relevance in favour of ThuVEP was observed for QoL at 1 month (score of 3 vs. 2;
p=0.04; 95% CI not available).

HoLEP versus PVP

Two RCTs (Elshal 2015, n=103; Elshal 2020, n=120) compared HoLEP versus PVP among patients
with prostate size ranging from 40 to 150 ml, assessing the outcomes indicated in Table 4-9.

Table 4-9: Effectiveness outcomes assessed in RCTs comparing HOLEP versus PVP

Study ID Elshal 2015 @ Elshal 2020 ?
IPSS at 1 month X X
IPSS at 3 months x (at 4 months) X
IPSS at 12 months X X
IPSS at 24 months X
IPSS at 36 months X
Qmax at 1 month X X
Qmax at 3 months X (at 4 months) X
Qmax at 12 months X X
Qmax at 24 months X
Qmax at 36 months X
PVR at 1 month X X
PVR at 3 months X (at 4 months) X
PVR at 12 months X X
PVR at 24 months X
PVR at 36 months X
QoL at 1 month X X
QoL at 3 months X (at 4 months) X
QoL at 6 months X
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Study ID Elshal 2015 # Elshal 2020 *
QoL at 12 months X X
QoL at 24 months X
QoL at 36 months X
Reintervention total X
Persistent irritative symptoms X X
Postoperative LUTS X
Hospitalisation time X x°
Procedure time X X

? Data for IPSS, Qmax, QoL and PVR were extrapolated from graphs.

® Data were estimated according to McGrath et al. [63].

Pooling of data was possible for IPSS, Qmax, PVR and QoL at 1, 3, and 12 months, for reinterven-
tion and for persistent irritative symptoms. Differences in favour of HoOLEP were observed for IPSS
at 3 months (mean —3.05, 95% CI —4.96 to —1.14; 1°=50%, uncertain RoB) and 12 months (mean
—2.61, 95% Cl —3.94 to —1.28; 1’=46%, uncertain RoB); Qmax at 3 months (mean 5.51, 95% ClI
1.93-9.08; 1°=0%, uncertain RoB) and 12 months (mean 11.77, 95% CI 8.39-15.16; 1?=93%, un-
certain RoB); PVR at 1 month (mean -14.96, 95% CI —25.41 to —4.51; 1°’=0%, uncertain RoB) and
12 months (mean —13.78, 95% Cl —24.39 to —-3.17; 1°’=19%, uncertain RoB); and reintervention
(RR 0.26, 95% CI 0.10-0.67; 1°’=37%, uncertain RoB). A difference in favour of PVP was observed
for QoL at 1 month (mean 0.50, 95% CI 0.10-0.90; 1°’=0%, uncertain RoB). The quality of the evi-
dence was considered moderate to low for functional outcomes (owing to imprecision, and incon-
sistency when I2>40%) and moderate for reintervention (owing to inconsistency). These differ-
ences are higher than the 2 ml/s MCID threshold for Qmax and around the MCID for IPSS.

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (peformance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (aftrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

IPSS at 1 month

HoLEP PVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Elshalz015 B 7 &80 B3 43 53 62.3% 2.30[0.04, 456 —— ®272720720
Elshal2020 2 85 &0 72 77 B0 377% 0B0[2.10,3.70] — ®@®22228
Total {95% CI) 110 113 100.0% 1.73 [-0.05, 3.52] = 3
Heterogeneity: Chi*= 0.64, df=1 (P=0.43); F=0% I_1 p % 1 % 1D=
Testforoverall effect Z= 1.91 (P = 0.08) Favours [experimental] Favours [cantrol]
Note: lower IPSS scores are better.
IPSS at 3 months
HoLEP PVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Elshal2015 53 63 50 81 48 53 7R3% -3.80[F5.97,-1.63] —l— 2720720
Elshal2020 58 108 B0 63 116 B0 227% -0.50 [4.51, 3.51] —s— @®2222@
Total (95% CI) 110 113 100.0% -3.05 [-4.96, -1.14] -l
Heterogeneity Chit= 2.01, df=1 (P = 0.16); F= 50% :-10 55 3 é 10:
Testfor overall effect Z=23.13 (F = 0.002) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
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IPSS at 12 months

Testfor overall effect 2= 683 (P = 0.00001)

Favours [control]

HoLEP PVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFAG
Elshalz018 53 B3 80 91 48 53 37.3% -3.80[5.97,-163 —a— @72722070
Elshal2020 42 23 58 BA Bl 58 BZT% -1.490[3.58,-0.2% —— 00722220
Total (95% CI) 109 111 100.0% -2.61 [-3.94, -1.28] -
Heterogeneity, Chi=1.84, df=1 (P=017) F= 46% 5_1 0 55 : é 10:
Testfor overall effect Z=3.85 (F = 0.0001) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
Qmax (ml/s) at 1 month
HolLEP PVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFS®G
Elshalz015 247 125 50 204 94 53 59.0% 4.30[0.01,8.59 ——— 02220720
Elshal2020 237 132 B0 228 155 60 41.0% 0.60[4325 605 - 0022220
Total (95% Cl) 110 113 100.0% 2.91 [-0.39, 6.20] [~
Heterogeneity: Chi®= 098, df=1 (P = 0.32); F=0% :-1I:| 55 3 % 10:
Testfor overall effect: 2=1.73 (F = 0.08) Favours [control]l Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 3 months
HoLEP BVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Elshal2015 64 132 50 199 108 53 58.6% 6.50[1.83,11.17] —— @r7272@79
Elshal2020 264 139 g0 228 17 60 41.4% 4.10[1.46, 9.66] T @®222728
Total (95% CI) 110 113 100.0% 5.51[1.93, 9.08] P
Heterogeneity: Chi®= 0,42, df=1 (P = 0.52%; F= 0% -EED _150 1 1 250
Testfor overall effect: £= 3.02 (P = 0.003) Favours [contral]  Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 12 months
HoLEP PVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Elshal2015 M4 14 50 14 T 53 B1.4% 17101279, 21.41) M @®2722020
Elshal2020 2r8 168 83 245 129 88 J86% 330214, 874 T @®7772@
Total (95% CI) 109 111 100.0% 11.77 [8.39, 15.16] -
Heterageneity: Chi®= 1517, df=1 (P = 0.0001};, F=93% —2:0 -1:0 ) 1:0 2:0

Favours [experimental]

Note: higher Qmax values are better.
PVR (ml) at 1 month
HoLEP PVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Elshalz014 51.7 G045 A0 637 605 53 20.0% -12.00[-35.38,11.38] - 1 . 7?27 . 7 .
Elshal2020 154 225 G0 311 403 B0 B0.0% -1570[27.38, -4.02] —l— @@®z272728
Total (95% Cl} 110 113 100.0% -14.96 [-25.41, 4.51] B
Heterogeneity ChiF= 008, df=1 (P = 0.78); F= 0% t t t |
. - -50 -25 0 25 50
Testfor overall effect 2= 2.81 (F = 0.005) Favours [experimental] Favours [control]
Note: lower PVR values are better.
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PVR (ml) at 3 months

HoLEP PVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean S0 Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Elshal2014 51.4 702 a0 706 1018 43 258% -19.20[52.81,14.41] @220
Elshal2020 J6.2 411 GO0 307 GBEE GO F42% -4.50[-24.30,15.30] @®22228@
Total (95% CI) 110 113 100.0%  -8.20[-25.35,8.77]
Heterogeneity Chi®= 0.5, df=1 (P = 0.46); F= 0% -:’iu 25 ! f 5:D
Testfor overall effect: 2= 0.95 (F=0.24) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 12 months
HoLEP PVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Elshal2015 45 £33 &0 728 838 53 156% -27.80[54.70,-0.90) — CEEETEY ]
Elshal2020 736 346 59 348 289 A8 844% -1120[22.74,034 —- @®227228
Total (95% CI) 109 111 100.0% -13.78[-24.39, -3.17] g 3
Heterogeneity: Chit=1.24, df=1 (P = 0.27); F=19% 1 } t t
o N A0 25 D 75 &l
Testfor overall effect Z=2.55 (P =10.01) Favours [experimental] Favours [control]
Note: lower PVR values are better.
QoL at 1 month
HoLEP PVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl ABCDETFG
Elshal2015 21 1.6 &0 16 1.5 53 445% 050[0410,1.10] T—— @®@2722970@
Elshalz2020 14 18 B0 08 15 60 555% 050004 1.04] —— @®r72272@
Total (95% Cl) 110 113 100.0% 0.50 [0.10, 0.90] e
Heterogeneity: Chi*= 0.00, df=1 (P =1.00%; F= 0% 5_2 51 ) 15 25
Testfor overall effect 2= 2.45 (P = 0.0} Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 3 months
HoLEP PVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Elshalz014 1.2 17 a0 1.2 13 53 43.9% 0.00 [-0.59, 048] . 2?27 . ? .
Elshalz020 092 14 B0 1 15 GO0 46.1% -0.08 F0.60,0.44] @®z2727228
Total {95% CI) 110 113 100.0% -0.04 [-0.43, 0.34]
Heterogeneity: Chi*=0.04, df=1 (P =0.84), F=0% 5_2 I1 p 1! 2:
Testfor overall effect 2= 0.23 (P = 0.32) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 12 months
HoLEP PVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Elshalz015 09 13 50 1 1.3 53 43.0% -0.10[0.60,0.40] @220
Elshalz020 g 08 a4 1 148 43 A7 0% -0.20 [[0.64, 0.24] .. ol o 4 .
Total {95% CI) 109 111 100.0% -0.16 [-0.49, 0.17]
Heterogeneity: Chi*=0.09, df=1 {P=077), F=0% 5_2 I1 3 1! 2:
Testfor averall effect: 2= 0.93 (P = 0.35) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
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Reintervention

HoLEP PVP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl ABCDEFG
Elshal2015 2 A0 353 153%  0.71[012 4.04] —— @7272729720
Elshalz020 3 &5 16 54 847%  018[0.06, 0.60] —— OD272271@
Total (95% CI) 105 107 100.0%  0.26 [0.10, 0.67] -
Total events 5 14
Heterogeneity, Chif=1.58, df=1 (P=0.21); F= 37% lu ” 051 150 le
Testfor overall effect: £=2.78 (F = 0.005) Favours [experimental] Favours [control]
Persistent irritative symptoms
HoLEP PVP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl ABCDEFG
Elshal2015 0 50 2 53 258%  0.21[0.01,4.31] = ' @272720720
Elshal2020 6 B0 7 B0 742%  0.86[0.31,2.40] @®727727@
Total (95% CI) 110 113 100.0%  0.69 [0.27,1.79]
Total events f 9
Heterageneity, Chi*= 0.76, df=1 (P = 0.38); F= 0% ‘D T n=1 1 1’0 mg’
Testfor overall effect: £=10.76 (F = 0.45) Favours [experimental] Favours [control]
Hospitalisation time (days)
HolLEP PVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Elshal2015 11 07 50 15 1.3 A3 -0.40[-0.80,0.00 — @2272020
Elshal2020 162 11 B0 183 1095 B0 -0.21 [0.78, 0.36] — @®r7722@
I T N
Favours [experimental] Favours [control]
Procedure time (min)
HoLEP PVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean 5SD Total Mean 5D Total IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDEFG
Elshal2015 114 35 &80 103 35 &3 11.00[2.52, 2457 Tt ®@7r720720
Elshalz020 73 30 B0 92 32 GO -19.00[30.10,-7.90] —t @®2727272@
I 1 1 1
-50 -25 0 25 50
Favours [experimental] Favours [control]
ThuLEP

ThuLEP was assessed in nine of the RCTs, including a total of 1327 patients: five RCTs versus
TURP (n=715), three RCTs versus HoLEP (n=485) and one RCT versus B-TUEP (n=127).

ThuLEP versus TURP

Five RCTs (Bozzini 2017, n=208; Yang 2013, n=158, Enikeev 2019, n=103; Swiniarski 2012,
n=106; Shoji 2020, n=140), all with uncertain RoB, compared ThuLEP versus TURP. One study
(Yang 2013) included patients with prostate volume <100 ml. The other four studies (Bozzini 2017,
Swiniarski 2012, Enikeev 2019 and Shoji 2020) included patients on the basis of other inclusion
criteria and regardless of prostate size. Consequently, mean/median prostate size differed between
the studies (from 53 to 89.3 ml for ThuLEP and from 53 to 81.9 ml for TURP). Three studies re-
ported prostate volume ranges that overall comprised prostates from 28 to 149 ml. Outcomes as-
sessed in these studies are indicated in Table 4-10. There were no data for BPHII or reintervention.
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Table 4-10: Effectiveness outcomes assessed in RCTs comparing ThuLEP versus TURP

Study ID Bozzini Enikeev Swiniarski Yang Shoji
2017 2019 2012 2013 20202

IPSS at 1 month X X X

IPSS at 3 months X X X X

IPSS at 6 months X X X

IPSS at 12 months X X X

IPSS at 18 months X

Qmax at 1 month X X X

Qmax at 3 months X X X X

Qmax at 6 months X X X

Qmax at 12 months X X X

Qmax at 18 months X

PVR at 1 month X X

PVR at 3 months X X X

PVR at 6 months X X

PVR at 12 months X X

PVR at 18 months X

QoL at 1 month X X X

QoL at 3 months X X X X

QoL at 6 months X X X

QoL at 12 months X X X

QoL at 18 months X

Persistent irritative symptoms X X

Hospitalisation time X X X X x°

Procedure time X X X X x"°

# Data for IPSS, Qmax and QoL were extrapolated from graphs.

® Data estimated according to McGrath et al. [63].

Pooling of data was possible for IPSS, Qmax, PVR and QoL at 1, 3, 6 and 12 months, intervention,
persistent irritative symptoms, procedure time and hospitalisation time. Differences in favour of Thu-
LEP were observed for IPSS at 1 month (mean -0.58, 95% CI —1.00 to -0.17; 1°=68%, uncertain
R60B) and 6 months (mean —0.72, 95% CI —1.14 to —0.29; 1°’=0%, uncertain RoB). PVR at 3 months
was in favour of ThuLEP, although high heterogeneity observed in this analysis could be explained
by Bozzini 2017 (higher prostate size than other studies) and exclusion of this study led to loss of
statistical significance. Heterogeneity is not easy to explain for IPSS at 1 month. Hospitalisation
time was shorter for ThuLEP in three of the four studies, with great heterogeneity of results. Differ-
ences in favour of TURP were observed for QoL at 1 month (mean 0.10, 95% CI 0.04—0.16; 1°=0%,
uncertain RoB). Procedure time was shorter for TURP in three of the four studies, with great het-
erogeneity of results. The quality of the evidence for these outcomes was judged to be low for IPSS
at 1 month and for QoL at 1 month because of inconsistency and imprecision (small sample size).

For the other outcomes, no significant differences were observed. It should be noted that Swiniar-
ski 2012 considered only patients without an indwelling catheter for calculation of Qmax and PVR
values.
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Yang 2013 also reported results for IPSS, Qmax, PVR and QoL at 18 months for ThuLEP versus
TURP, with no significant differences between the groups. Owing to the different scale used to
calculate QolL, data from Bozzini 2017 could not be pooled; however, no significant difference was

found for this outcome at 3 months.

Risk of bias legend
(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

IPSS at 1 month

ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Shojizozo 11 46 To 14 71 To 4.4% -3.00[-4.95 -1.02] . Al Sl B B & .
Swiniarski2012 852 44848 A4 B8.488 4.06 A2 8% -0.06[-1.79 1.67] . TP TR .
ang2013 12 1.4 Ty 147 1.3 TH B899% -0.50[-0.84, -0.06] TR . ? .
Total (95% CI) 203 201 100.0% -0.58 [-1.00, -0.17] +
Heterogeneity: Chi®=6.20, df= 2 {P = 0.04); F= E8% 5_1 0 I5 1 % 1D=
Testforoverall effect 2= 2.76 (P = 0.008) Favours [experimental] Favours [control]
Note: lower IPSS scores are better,
IPSS at 3 months
ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% Cl IV, Fixed, 85% CI ABCDETFG
Bozzini2017 58 42 102 58 83 106 9.0% 010[1.20,1.40] I 772727228
Shojizoza a 4 70 9 4 70 8.6% -1.00[2.33 0.33] - @227222@
Swiniarski2012 6.57 446 54 7.04 319 52 B.9% -0.47[1.94,1.00] -1 @r27222@
Yang2013 48 17 74 43 11 79 7A.5% 0.50([0.05 0.85] Hl- 2722728728
Total (95% Cl) 305 307 100.0% 0.27 [-0.12, 0.66] ’
Heterogeneity: Chi*= 558, df= 3 (F=013); F= 46% 54 52 b é i
Testfor averall efiect £=1.35 (7= 0.18) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
IPSS at 6 months
ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% CI ABCDETFG
Enikeev2019 733 51 T8 432 52 B.4% -0.80[-2.26, 0.66] — @127 7
Shojiz020 R 70 739 70 10.6%  0.00[1.29 1.249] —_— ®r2222728
Yang2013 41 1.5 79 49 1.5 79 81.0% -0.80[1.27,-0.33] . 5 77722@7@
Total (95% CI) 200 201 100.0% -0.72[-1.14,-0.29] &
Heterogeneity: Chi=1.32 di= 2 (P=052); F= 0% 54 52 B ! i
Testfar averall effect: 2= 3.33 (F = 0.0009) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
IPSS at 12 months
ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI| ABCDEFSG
Enikeey2019 66 3 g1 73 35 52 14.8% -0.70[-1.96, 0.56] — @72 72727
Shojiz020 G 345 70 B4 70 151% 0.00[1.25,1.25] I — @7r72727228@
Yang2013 52 148 79 46 1.8 79 T0.2% 0.60[0.02,1.18] - 77727 @7@
Total {95% CI) 200 201 100.0% 0.32[-0.17,0.80] ?
Heterogeneity: Chi®= 3.68, df= 2 (P = 0.16), F= 46% 54 I2 7 t i
Testfor overall effect Z=1.29 (P =10.20) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
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Qmax (ml/s) at 1 month

ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Shojizoz0 11.8 4.3 0 104 46 70 TE81% 1.40[0.24,3.04] - @r22727272@
Swiniarski2012 21.88 962 17 23493 778 19 B.4% -205[7.81,3.71] — ®222228
‘rang2013 246 121 9 251 115 T8 156% -040[-4.18 3.18] e T . ? .
Total (95% CI) 166 168 100.0% 0.88 [-0.57, 2.34] P
Heteroneneity, Chif=1.92, df= 2 (P = 0.28); F= 0% 5_1 0 55 3 % 1D=

Testfor overall effect Z=119(P=0.23)

Note: higher Qmax values are better.

Qmax (ml/s) at 3 months

Favours [control] Favours [experimental]

ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Bozziniz017 221 102 102 199 9§97 106 368% 220[-0.51,4.91] T 7222222@
Shojiz020 126 81 o1 83 70 36.6% 080[1.92 3.52] i — @®r2222@
Swiniarski2012 23 83 17 26.04 8452 19 8.9% -3.04[8.54 246] — ®r2272272@
Yang2013 245 114 T8 256 131 T8 1TT% -1.10[-5.00, 2.80] I E— 72222@72@
Total (95% CI) 268 274 100.0% 0.64[-1.01, 2.28] ?
Heterogeneity: Chif= 3.77, di= 3 (P = 0.28); F= 20% I ! ! ! |
Testi Il effect Z=0.76 (P = 0.45 10 - 0 5 10
estforoverall effect 2= 0.78 (P = 0.45) Favours [control] Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 6 months
ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Enikeey2019 171 3 81 166 29 52 72.2% 050064 1.64] ] 1 @z7227272
Shojiz020 128 B3 o 12 B3 70 21.6% 080[1.29 2.89] e I ®r2272722@
Yang2013 241 123 T8 245 128 79 B.1% -0.40[-4.31, 3.51] 22272@28
Total {95% CI) 200 201 100.0% 0.51[-0.46,1.48] -’r
Heterogeneity, Chi*= 028, df= 2 (P=087); F=0% 54 52 b é i
Testfor overall effect Z=1.03 (= 0.30) Favours [control]  Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 12 months
ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Enikeev2018 183 43 a1 171 47 52 550% 1.20[0.54,2.94] 1 7@21727172
Shojizozn 134 62 7o 13 T O 347% 040[1.78 2.59] e @®@2272728@
Yang2013 232 13458 789 239 123 79 103% -070[4.73 3.33] 72222872 @
Total (95% CI) 200 201 100.0% 0.73 [-0.56, 2.02] -"-
Heterogeneity: Chif= 0.85, df= 2 (P=065); F=0% I4 iz 1 1=2 i
Testfor overall effect Z=1.10 (F=0.27) Favours [cotral]  Favours [experimental]
Note: higher Qmax values are better.
PVR (ml) at 1 month
ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Swiniargki2012 333 387 17 382 282 19 26% -2.90[232.86, 19.08] ®@222228
Wang2012 269 12.8 T4 272 133 79 96.4% -030[F4.37,377] 722228728
Total (95% CI) 96 98 100.0% -0.39 [4.39, 3.60]
Heterogeneity: Chi*= 0.06, df=1{P = 0.81); F= 0% o 5 b 5 o0

Test for overall effect: Z=0.19 (F = 0.84)

Note: lower PVR values are better.

Favours [experimental] Favours [control]
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ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Bozzini2017 313 86 102 398 48 106 71.7% -8.50[11.00,-6.00] 222222@
Swiniarskiz012 265 288 17 286 243 19 1.8% -210[19.62 1542] I @r272272@
Yang2013 275 134 T4 269 127 79 26.9% 0.60 [-3.49, 4 69] - 722722@72@
Total (95% CI) 198 204 100.0% -5.96 [-8.08, -3.84] ¢
Heterageneity: Chi*= 14.04, df= 2 (P = 0.0009); F= 86% 5_50 _255 b 255 505
Test for overall effect: Z=5.51 (P = 0.00001) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 3 months in a sensitivity analysis excluding Bozzini 2017
ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Swiniarskiz012 333 341 17 362 2812 14 3.6% -2.80[-23.86, 18.06] .? T 7 ?.
Yang2013 268 128 79 372 133 F9 96.4%  -0.30[4.37,3.77] 7777 @7@
Total (95% CI) 96 98 100.0%  -0.39 [4.39, 3.60]
Heterogeneity, Chi*= 0.06, df=1 P = 0.81%; F= 0% l } T } {
o - -50 -35 0 75 50
Testfor overall effect Z= 018 (F = 0.85) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 6 months
ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Enikeev2019 105 154 51 138 106 52 36.2% -3.30[8.44 1.84] 1@2727172
Yang2013 255 127 a0 245 1241 79 B3.8% 1.00[2.87 4.87] 22272@72@
Total (95% ClI) 130 131 100.0% -0.56 [-3.65, 2.53]
Heterogeneity; Ghif=1.72, df=1 (P=019); F= 42% _250 _150 B 150 250
Testfor overall effect 2= 0.35 (P = 0.72) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 12 months
ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl ABCDEFG
Enikeev2019 175 122 51 163 1386 52 39.4% 2.20[2.79,7.19] @277 7
Yang2013 27.4 134 79283 127 79 G0.6% -0.90[4.92 312 7727272@7:18@
Total {95% CI) 130 131 100.0% 0.32 [-2.81, 3.45]
Heterogeneity. Chi*=0.90, df=1 (P = 0.34}; F=0% -ZED _150 150 EID
Testior overall effect 2= 0.20 (F = 0.34) Fawours [experimental] Favours [control]
Note: lower PVR values are better.
QoL at 1 month
ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Shojiz020 314 70 3 70 2.3% 0.00[0.40, 0.40] @®22722718@8
Swiniarski2012 19 13 a4 16 09 52 2% 0.30[012 077 @®r2272272@
Yang2013 os 02 79 0rF 0.2 79 956% 0.10([0.04, 0.16] 7727 @7@
Total (95% Cl) 203 201 100.0% 0.10 [0.04, 0.16] +
Heterogeneity: Chi®=1.08, df=2 (P = 0.58), F=0% I_2 _I T } 2:
Testfor overall effect 2= 3.27 (P = 0.001) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
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QoL at 3 months

Risk of Bias

ThuLEP TURP Mean Difference Mean Difference
Study or Subgroup  Mean S0 Total Mean 5D Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFSG
Boziniz017 418 1233 102 389 1787 108 01%  1.90 [-2.26, 6.06] 222 .
Shaji2020 2 1.4 70 2 1.1 70 7.9% -1.00[1.42 -0.59] - @r272272@
Swiniarskiz012 1.5 1.1 54 1.3 0.9 52 94% 0.20 [F0.18,0.58] T . 22?27 .
Yang2013 ne s 74 [IR:] 0z 79 827%  000[013,013] 77272@7@
Total (95% CI) 305 307 100.0% -0.06[-0.18, 0.06]
Heterogeneity: Chi®= 2298, df= 3 (P = 0.0001);, F=87% 54 52 ﬁ é jl
Testfor overall effect. Z= 0.98 (P = 0.33) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 3 months in a sensitivity analysis excluding Bozzini 2017
ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 85% Cl IV, Fixed, 95% CI ABCDETFG
Shojiz0z0 2 1.4 o 311 T T.9% -1.00[1.42,-0.58] @r72727272@
Swiniarski2012 1.5 11 a4 1.3 089 52 9.4% 0.20[-0.18, 0.58] '. 1l 1 1 .
Yang2013 08 04 78 08 0.3 79 828% 000[0.13,013] 77277@718
Total {95% Cl) 203 201 100.0% -0.06 [-0.18, 0.06]
Heterogeneity: Chi*= 2213, df= 2 (P = 0.0001}; F=91% 5_2 51 p 15
Testfor overall effect 2=1.00 (F=0.32) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 6 months
ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Enikeey2019 16 06 a1 1.6 0.5 52 363% 000[0.21,0.27] 1@77r727272
Shojiz020 211 n 216 o 8.0% 0.00[0.45, 0.45] ®2r2777228@
Wang2013 049 06 7a 09 05 79 857% 000[017F,017] 772727@7@
Total (95% CI) 200 201 100.0% 0.00[-0.13,0.13]
Heterogeneity: Chi*= 0.00, df= 2 (P =1.00%; F=0% 5_2 51 T f
Testfor averall efiect 2= 0.00 (P =1.00) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 12 months
ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDEFG
Enikeev2019 1.8 06 a1 16 0.8 52 44.4% 0.20 [F0.03, 0.43] i ? . T2
Shaji2020 211 70 211 700 179% 0.00 [-0.36, 0.36] " ®r2727272@
rang2013 1.2 049 Ty 11 0.7 79 3TT% 010 [0.14, 0.35] TP . 7 .
Total {95% CI) 200 201 100.0% 0.13 [-0.03, 0.28]
Heterogeneity: Tau®=0.00;, Chi®= 089, df=2 (P = 0.64); F=0% 1_2 11 b 1!
Testioroverall effect Z=1.61 (F=0.11) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
Persistent irritative symptoms
ThuLEP TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI ABCDEFG
Boziniz017 ¥oo102 5 106 41.4% 1.45[0.48, 4.44] = 22227228
Swiniarski2012 10 54 6 52 58.6% 1.60 [0.63, 4.10] L @®272727228@
Total (95% CI) 156 158 100.0% 1.54 [0.75, 3.16] el ———
Tatal events 17 11
Heterogeneity, Tau®=0.00; Chi®=0.02, df=1 (P =0.89); = 0% I f f
Testf lleffact Z=118 (F=0.24 0.z 0.5 ‘
estfor overall effect: =118 (F = 0.24) Favours [experimental] Favours [control]
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Hospitalisation time (days)

ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Eozzini2017 1.7 27 102 52 4 106 -3.50[4.42,-2.59] — 22722721 8@
Enikeew2019 34 06 51 47 1.3 52 -1.30[1.69,-0.91] —+ 1@7272727217
Shojiz0z0 2498 1.31 ¥O 3485 12 ¥0 -0.57 [-0.99,-0.15] —+ @rrr7271@
Swiniarskiz012 36 08 54 348 08 52 010[0.22 047 -+ @®r72727272@
Yang2013 25 1.4 78 46 1.4 79 -210[-2.54,-1.66] —+ 22220728
45 b6 4 4

Favours [experimental] Favours [control]

Procedure time (min)

ThuLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean S0 Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Bozini2017 537 314 102 B1.F 187 106 -B.O0[-15.08,-0.54] —t 72272272 @
Enikeev2014 46.6 102 51 349 86 52 6.70[3.05,10.39] —+ 2@2221272
Shajiz020 4513 20496 70 4304 223 FOO12.09[4.92 19.26] — .? Y ?.
Swiniarskiz012 1022 387 54 745 218 52 27 FO[M5.66, 39.74] — @2227228@8
Tang2013 Ga.4 2232 79 474 158 79 18.001[11.98, 24.02] —+— 727272@72@8
50 25 0 25 50

Favours [experimental] Favours [control]

ThuLEP versus B-TUEP

See the section on B-TUEP.

ThuLEP versus HoLEP

See the section on HoOLEP.

DioLEP

DioLEP was assessed in six of the RCTs, including a total of 612 patients: two RCTs versus TURP
(212 patients), two RCTs versus B-TUEP (n=194) and one RCT versus each of HOLEP (n=126)
and B-ERP (n=80).

DioLEP versus TURP

Two RCTs (Lusuardi 2011, n=60; uncertain RoB; Zhang 2019, n=152; low RoB) compared DioLEP
versus TURP. Outcomes assessed in these studies are indicated in Table 4-11. There were no
data for BPHII or reintervention.

Table 4-11: Effectiveness outcomes assessed in RCTs comparing DioLEP versus TURP

Study ID Lusuardi 2011 Zhang 2019
IPSS at 1 month X

IPSS at 3 months X
IPSS at 6 months X X
IPSS at 12 months X
Qmax at 1 month X

Qmax at 3 months X
Qmax at 6 months X X
Qmax at 12 months X
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Study ID Lusuardi 2011 Zhang 2019
PVR at 1 month X

PVR at 3 months X
PVR at 6 months X X
PVR at 12 months X
QoL at 1 month X

QoL at 3 months X
QoL at 6 months X X
QoL at 12 months X
Hospitalisation time X X
Procedure time X X
Persistent irritative symptoms X

The patient cohorts in both studies had similar prostate volume ranges (32—80 ml and 34-89 ml in
the DioLEP arms, and 34-80 ml and 35-89 ml in the TURP arms). Pooling of data was possible
for IPSS, Qmax PVR and QoL at 6 months. No differences were observed for these outcomes.
Hospitalisation time was in favour of DioLEP, although the mean hospital stay was very different
in the two studies (DioLEP vs. TURP: 1.8 vs. 3.8 days in Lusuardi 2011, MD -2.0, 95% CI —2.3 to
—1.7; and 7.9 vs. 9.5 days in Zhang 2019, MD -1.6, 95% CI —1.95 to —1.25). Results for procedure
time were in opposite directions in the two studies: 8.6 min shorter for TURP in Lusuardi 2011
(95% CI 4.6-12.6) and 33.2 min shorter for DioLEP in Zhang 2019 (95% CI —41.5 to —24.9).

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

IPSS at 6 months

DioLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% C IV, Fixed, 95% CI ABCDEFG
Lusuardi2011 42 1.06 30 443 117 30 571% -0.23[0.79,0.33] @®@22227272
Zhang2018 B8 2 76 71 21 7B 428% -0.30[0.95 0.35] @e82720728@
Total {95% CI) 106 106 100.0% -0.26 [0.69, 0.17]

Heterogeneity: Chi®=0.03, df=1 (P =087);, F=0% T 1 1 )

o s -4 -2 0 2 1
Testfor overall effect Z=1.18 (P = 0.23) Favours [experimental] Favours [control]

Note: lower IPSS scores are better.

Qmax (ml/s) at 6 months

DioLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFSG
Lusuardi2ot 21.57 1.94 3 218 1.57 30 G641% -0.03[-0.92, 0.86] @r22721272
Zhang2019 201 349 6211 36 76 3549% -1.00[219,0149] @922@20
Total (95% CI) 106 106 100.0% -0.38 [-1.09,0.34]

- i} 2 4
avours [control] Favours [experimental]

Heterogeneity: Chi®= 1.63, df=1 (F = 0.20); F= 39%

Testfor overall effect: Z=1.04 (P = 0.30) 4,:

Note: higher Qmax values are better.
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PVR (ml) at 6 months

DioLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Lusuardi2011 358.27 871 30 34459 B8.85 30 44.8% 0EBB[3.76,5.12] i rT?Ir? 1
Zhang2019 17.3 124 7B 188 128 7B 553% -1.50[551,2.51] —— 29272020
Total (95% Cl) 106 106 100.0% -0.52 [-3.50, 2.45] —’—
Heterogeneity: Chi®= 051, df=1 (P = 0.48); F= 0% 5_1 0 I5 1 % 1D=
Testior overall effect. Z=0.34 (P =073 Favours [experimental] Favours [control]
Note: lower PVR values are better.
QoL at 6 months
DioLEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 85% CI ABCDETFG
Lusuardi2ot 1.33 0.48 30 1.33 0.48 30 52.3% 0.00[0.24 0.24] ®r27227272
Zhang2019 14 0.8 76 148 08 V6 47.7% -010[-0.35 0.14] 292700
Total (95% Cl) 106 106 100.0% -0.05[-0.22,0.13]

Heterogeneity: Chi=0.31, df=1 (P =0.58); F= 0% S B b ] S
Testfor averall effect 2= 0.53 (P = 0.58) Favours [experimental] Favours [control]

Note: lower QoL scores are better.

DioLEP versus B-TUEP

See the section on B-TUEP.

DioLEP versus HoLEP

See the section on HOLEP.

DioLEP versus B-ERP

See the section on B-TUERP.

B-TUEP

B-TUEP was assessed in twelve of the RCTs, in comparisons with TURP (5 RCTs; n=974), HoLEP
(3 RCT; n=224), DioLEP (2 RCT; n=194), ThuLEP (1 RCT; n=127), B-TUVP and OP (1 RCT;

n=320).

B-TUEP versus TURP

Five RCTs compared B-TUEP versus TURP, providing data for the outcomes listed in Table 4-12.
No data were available for Qmed, BPHII, reintervention or postoperative LUTS (as a binary out-

come).

Table 4-12: Effectiveness outcomes assessed in RCTs comparing B-TUEP versus TURP

Study ID Luo Ran Zhao Zhu Geavlete
2014 2013 2010 2013° 2015
IPSS at 1 month X X X X
IPSS at 3 months X X X
IPSS at 6 months X X X X
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Study ID Luo Ran Zhao Zhu Geavlete
2014 2013 2010 2013° 2015

IPSS at 12 months X X X X

IPSS at 18 months X

IPSS at 24 months X X X

IPSS at 36 months X X

Qmax at 1 month X X X X

Qmax at 3 months X X X

Qmax at 6 months X X X X

Qmax at 12 months X X X X

Qmax at 18 months X

Qmax at 24 months X X X

Qmax at 36 months X X

PVR at 1 month X X X

PVR at 3 months X X

PVR at 6 months X X X

PVR at 12 months X X X

PVR at 18 months X

PVR at 24 months X X

PVR at 36 months X X

QoL at 1 month X X X X

QoL at 3 months X X X

QoL at 6 months X X X X

QoL at 12 months X X X X

QoL at 18 months X

QoL at 24 months X X X

QoL at 36 months X X

Persistent irritative symptoms X

Hospitalisation time X X X X X

Procedure time X X X X X

? Data for QoL and PVR data were estimated according to the Cochrane Handbook method.

Patients included in the studies were heterogeneous in terms of prostate size category. Patients
with prostate size >70 ml and >80 ml were included in Zhu 2013 and Geavlete 2015, respectively,
whereas patients in the other three studies had an average prostate size between 62 and 69 ml
(no range or inclusion criteria available).

Pooling of data was possible for IPSS (1, 3, 6, 12, 24 and 36 months), Qmax (1, 3, 6, 12, 24 and
36 months), PVR (1, 3, 6, 12, 24 and 36 months) QoL (1, 3, 6, 12, 24 and 36 months), hospitalisa-
tion time and procedure time.

Differences in favour of B-TUEP were found for IPSS at 6 months (mean —0.36, 95% CI —0.71 to
0.00; 1°=0%, high RoB) and 24 months (mean —0.62, 95% CI —1.02 to —0.23; 1°=93%, high RoB)
and Qmax at 6 months (mean 0.95, 95% CI 0.33-1.58; 1°=82%, high RoB). Hospitalisation time
was shorter for B-TUEP in three of the four RCTs (MD was up to 1.5 days less). Considering the
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statistical heterogeneity observed, sensitivity analyses were performed for Qmax at 6 months, IPSS
at 12 months (showing borderline significance) and 24 months, and PVR 12 months after excluding
Zhao 2010 (outlier and high RoB for random sequence generation). For PVR at 12 months, these
sensitivity analyses did not reduce the statistical heterogeneity and no differences were observed,
whereas the heterogeneity (as well as the significance or borderline significance) disappeared in
the analyses of IPSS at 12 and 24 months and Qmax 6 months. The overall quality of the evidence
for these outcomes was judged as very low (owing to indirectness, inconsistency and RoB in the

studies).

Risk of bias legend

(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)
(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

IPSS at 1 month

B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl ABCDEFG
Geavlete2015 B8 25 72 714 3 71 214% -0.20F111,0.71] 222220
Lua2014 73 24 153 7.2 28 155 48.8% 0.10[0.49, 0.59] 72227272@72
Zhao2010 B9 42 102 B7 37 102 146% 020088 129 —— (11 BN T 1]
Zhuz013 748 21 40 778 27 40 15.4% -0.30 [1.36,0.76] — 20008 -
Total {95% C1) 367 368 100.0% -0.01[-0.43, 0.41] *
Heterogeneity; Chi*= 0.73, df=3 (P = 0.87); F= 0% 54 52 1 152 jl
Testfor overall effect: Z=0.05 (P = 0.98) Favours [experimental] Favours [control]

Note: lower IPSS scores are better.

IPSS at 3 months

B-TUEP TURP Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Geavlete2015 54 24 72 57 23 71 3B9% -0.30[1.07 0.47] —=- 2@2222@
Lun2014 55 2.9 152 59 31 154 485% -0.40[1.07, 0.27] — 22222072
Zhan2010 55 43 102 63 41 102 146% 0.20[1.03, 1.43] — ( 11 &4 1 1]
Total {95% CI) 326 327 100.0% -0.28[-0.74,0.19] q
Heterageneity Chit= 071, df= 2 (F =070 F=0% I4 iz T t ‘:1
Testior overall effect: Z=1.15 (P = 0.25) Favours [experimental] Favours [control]

Note: lower IPSS scores are better.

IPSS at 6 months

B-TUEP TURP Mean Difference Mean Difference Risk of Bias

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDEFG
Geavlete2015 45 16 72 51 18 71 409% -0B0[1.16, -0.04] 2@2222@
Luo2014 47 27 181 49 27 151 34.4% -0.20[0.81,0.41] 72222@7
Zhao2010 48 37 102 5 41 102 111% -0.20[1.27,0.87] — 200008
Zhuz013 B4 2 40 655 24 40 136% -015[1.12087 —r @000d 2
Total {95% CI) 365 364 100.0% -0.36 [-0.71, 0.00] >
Heterogeneity: Chif=1.24, df= 3 (F=0.74) F= 0% I4 I?_ 1 é i
Testfor overall effect Z=1.86 (P =0.03) Favours [experimental] Favours [control]

Note: lower IPSS scores are better.
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IPSS at 12 months

B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Fixed, 85% Cl IV, Fixed, 95% CI ABCDETFAG
Geavlete2015 42 1.7 72 4418 71 381% -020[-0.79 039 *1®@22229
Luo2014 36 25 148 38 28 148 336% -0.20[-0.80,0.40) 722222@7
Zhao2010 34 24 102 51 44 102 13.0% -1.70[2.67,-0.73 — 200008
Zhuz013 418 2 40 41 17 39 183%  0.08 [0.74, 0.90] — @000d 2
Total {95% CI) 362 361 100.0% -0.34 [-0.69, 0.01] &
Heterogeneity: Chif= 8.85, df= 3 (P = 0.03); "= 66% 54 52 b é i
Testfor averall effect Z=1.82 (F=0.05) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
IPSS at 12 months in the sensitivity analysis excluding Zhao 2010
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG®G
Geavlete2015 42 17 72 44 19 71 403% -0.20[0.79,0.39] 2@272272809
Luo2014 36 25 148 3.8 28 149 387% -0.20[0.80,0.40] 2222207
Zhuz013 418 2 40 41 17 39 211% 0.08[-0.74,0.50] 200007 2
Total (95% CI) 260 259 100.0% -0.14 [-0.52, 0.23]
Heterageneity Chi®= 036, df= 2 (F= 084 F= 0% I4 iz : é f;
Testior overall effect: Z=0.74 (P = 0.48) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
IPSS at 24 months
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFAG
Luo2014 34 26 138 341 24 139 442%  0.30[-0.29,0.89) ?2227222@7
Zhao2010 23 18 91 45 28 89 32.3% -2.20[2.89,-1.51] —-— 000 : 0060
Zhuz013 305 1.8 38 324 1.8 37 234% -0.19(1.00,0.67 —— 200002
Total {95% Cl} 268 265 100.0% -0.62[-1.02,-0.23] &
Heterogeneity; Chi*= 30.63, df = 2 (P = 0.00001}; F= 93% 4 2 1 2 4
Testfor overall effect 2= 312 (P = 0.002) Favours [experimental] Favours [contral]
Note: lower IPSS scores are better.
IPSS at 24 months in the sensitivity analysis excluding Zhao 2010
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Luo2014 34 26 138 31 24 139 654% 0.30[-0.29,0.89] 2222287
Zhu2013 305 1.8 39 324 18 37 346% -0.189[1.00,0.63] 200082 2
Total (95% CI) 177 176 100.0% 0.13 [-0.35, 0.61]
Heterogeneity: Chi®= 092, df=1 (P=0.34);F=0% I4 I2 1 é i
Testior overall effect: 2= 0.54 (P = 0.59) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
IPSS at 36 months
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Lun2014 36 25 148 38 28 149 B47% -0.20[0.20,0.40] 722727272 @7
Zhu2013 418 2 40 41 1F 39 353% 0.08[0.74,0.90] 0000 7
Total (95% Cl) 188 188 100.0% -0.10 [-0.59, 0.38]
Heterngeneity, Chi*= 0.29, df=1 (P = 0.59); F= 0% 54 52 1 é j‘
Testfor averall effect 2= 0.41 (P = 0.68) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
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Qmax (ml/s) at 1 month

B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI ABCDETFAG
Geavlete2015 237 28 T2 241 36 71 328% -0.40 [-1.43, 0.63] — & '. L 1 1 .
Luo2014 219 36 153 212 34 185 408% 0.70[-0.08,1.48] i ?27222@7
Zhan2010 226 7.3 102 235 72 102 144%  -0.90 [2.88,1.09] —_— 000:060
Zhu2013 208 5 40 1833 52 40 120% 147077, 3.71] N B — 2000072
Total (95% CI) 367 368 100.0%  0.20 [-0.66,1.07] ?
Heterogeneity: Tau®= 032, Chi®= 522 df=3 (P=0.16), 7= 43% 14 =2 b é ji
Testforoverall efiect: 2= 0.46 (F = 0.65 Favours [control] Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 3 months
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Geavlete2014 246 31 T2 241 36 71 34.8% 050[-0.60,1.60] —T— 1@22727@
Luoz014 2389 4 152 233 38 154 553% 060[-0.27,1.47] - 227222 @7
ZhaoZ010 238 745 102 235 7.6 1027 98% 0.30[1.77, 2.37] — 000:060
Total {95% CI) 326 327 100.0% 0.54[-0.11,1.19] .
Heterogeneity; Chi*= 0.07, df= 2 (P = 0.96%; F= 0% 54 52 3 é ji
Testfor overall effect. 2= 1.61 (F=0.11) Favours [control]  Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 6 months
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% CI|
Geavlete2014 252 33 72 244 38 71 30.7% 080[0.33,193]
Luo2014 249 37 151 2B 38 152 553% 030[-054,1.14]
Fhao2010 255 79 102 08 65 102 100% 470[271,664 e—
Fhuz013 X338 72 40 216 71 40 4.0% 1.73[1.35,491] I
Total (95% CI) 365 365 100.0% 0.95[0.33, 1.58] ’
Heterogeneity: Chi*=16.32, df=3 (P =0.0010}; I*= 32% oo = b : 10

Test for averall effect: 7= 2.98 (P = 0.003)

Note: higher Qmax values are better.

Favours [control]  Favours [experimental]

Qmax (ml/s) at 6 months in the sensitivity analysis excluding Zhao 2010)

B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFSG
Geavlete2015 282 33 T2 244 36 71 341% 0.80[-0.331.83 1®@2227@
LuoZ014 248 37 181 246 38 182 B1.4% 0.30[-0.54, 1.14] 722722 @7
Zhuz013 2338 T2 40 2B T4 40 45% 1.78[1.35 4.91] 200087 7
Total (95% CI) 263 263 100.0% 0.54 [-0.12,1.20]
Heterogeneity: Chif=1.11, df= 2 (P=0.57); F= 0% I—'ID § 1 % 1D=
Testfor overall effect 2=1.53 (F = 0.11) Favours [control]  Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 12 months
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI ABCDEFG
Geaviete2015 282 33 72 244 36 71 331%  080[033,1.93 1®2722720
Luo2014 263 33 148 78 38 149 A53%  0.30[-0.58 118 7727272 @7
Zhan2010 281 94 102 267 7E 102 T7%  1.40[0.95 375 —_— 000000
Zhu2013 72533 71 40 2523 79 39 39%  040[3.21,3.41] 20003 2
Total (95% CI) 362 361 100.0%  0.54 [-0.11,1.19] e
Heterogeneity: Tau®= 0.00; Chi*=1.07, df= 3 (P = 0.78); F= 0% 54 52 b é j‘
Testforoverall efiect Z=1.63 (F=0.10 Favours [control]  Favours [experimental]
Note: higher Qmax values are better.
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Qmax (ml/s) at 24 months

B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI ABCDETFG
Lun2014 248 36 138 249 36 139 404%  -010[0.95 0.75] 2272722@7
Zhao2010 28 102 91 246 7.7 88 324%  4.40[1.76,7.04] — 900906
Zhuz013 2728 85 39 2459 7.6 3T 27.1%  2.69[0.93 6.31] - 20006 7
Total (95% CI 268 265 100.0%  2.12[-1.08,5.32] ~nagi——
Heterageneity Tau*=6.42 Chi*=11.71,df= 2 (P=0.003), F= 83% =—1D % b :ij 1D=
Testfor overall effect Z=1.30 (F = 0.19) Favours [control]  Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 36 months
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI ABCDETFSG
Zhao2010 288 104 87 251 8 83 G614%  3.70[0.97, 643 —— 0000608
Zhuz013 27.03 FA 37 2380 O 36 386% 314031, 659 —— 20000 2
Total (95% CI) 124 119 100.0%  3.48[1.34,5.63] -
Heterogeneity: Tau® = 0.00; Chi#= 0.06, df=1 (P = 0.80); F=0% 5_1 0 % i é 1D=
Testfor overall effect 2= 319 (F = 0.00T) Favours [contral] Favours [experimental]
Note: higher Qmax values are better.
PVR (ml) at 1 month
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Geavlete2015 371 166 72 476 213 F1 A0% -1050[-16.76,-4.24] I EEEET )
Zhao2010 103 95 102 124 102 102 27.0%  -210[4.81, 0.61] 9000080
Zhu2013 95 33 40 9 44 40 6O.0% 0.50 [-1.20, 2.20] 2000062
Total (95% CI) 214 213 100.0%  -0.76 [-2.16, 0.65]
Heterogeneity, Chi*=12.33, df= 2 (P = 0.002); F= 84% 20 _150 D 150 250
Testfor overall effect: 7=1.05 (F = 0.29) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 3 months
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Geavlete2015 86 132 72 314 146 71 20.9% -2.90[-7.46, 1.66] —— 1 @722 @
Zhao2010 g7 83 102 111 88 102 791% -2.40[4.75 -0.05] : [ I 1 FX 1T T
Total (95% CI) 174 173 100.0% -2.50 [-4.59, -0.42] &>
Heterageneity, Chi*= 0.04, df=1 (P = 0.86); F= 0% 20 _150 b 150 2ID
Testfor overall effect 7= 2.35 (F = 0.03) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 6 months
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Geavlete2015 217 7.8 72 235 108 71 13.4% -1.80[-4.89,1.29] —
Zhaoz010 G4 67 102 88 B 102 31.3% -240[4.43-037) ]
Zhuz013 4 39 40 5 3 40 552% -1.00[2.52 0.52] =
Total {95% CI) 214 213 100.0% -1.55[-2.68, -0.41] 4
Heterageneity: Chi*=1.20, df= 2 (P = 0.55); F= 0% _250 _150 ? 150 250

Testfor overall effect Z=2.67 (P=0.008)

Note: lower PVR values are better.
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PVR (ml) at 12 months

B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl ABCDEFG
Geavleta2015 197 85 72 276 95 71  9.0% -7.90[10.86,-4.94] —— 2@7r7772
Zhan2010 5 56 102 9 84 102 206% -4.00[5.96 -2.04] - 000000
Zhu2013 324 40 3 24 39 704%  0.00[1.06 1.08] [ | 200087 2
Total {95% CI) 214 212 100.0% -1.54[-2.42, 0.65] +
Heterogeneity: Chi#= 31.97, df= 2 (P < 0.00001); = 94% T, : - 5
Testor overall efiect Z=3.38 (P = 0.0007) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 12 months in the sensitivity analysis excluding Zhao 2010
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Geanlete2015 107 85 72 276 05 71 11.4% -7.00[10.86,-4.04] — @777 72
Zhuz013 324 40 3 24 39 B886%  0.00[1.06,1.06] 20000
Total {95% CI) 112 110 100.0%  -0.90 [-1.89, 0.10]
Heterogeneity: Ghif= 24.32, df=1 (P < 0.00001); I*= 96% S p T g
Testfor overall effect Z=1.77 (P = 0.02) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 24 months
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Zhao2010 58 B1 91 63 5B 83 354% -D50[221,1.71] 0000080
Zhu2013 2 26 39 2 3 37 G4AB% 0.00[1.27,1.27] 200082
Total {95% C1) 130 126 100.0% -0.18[-1.19, 0.84]
Heterngeneity Chi*= 0.21, df=1 (P = 0.65); F= 0% 5_1 2 55 3 é 1I:|=
Testfor overall effect. 2= 0.34 (P = 0.73) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 36 months
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% ClI IV, Fixed, 95% CI ABCDEFG
Zhao2010 5 57 87 54 51 83 655% -D40[2.02,1.27 [TTEXTT]
Zhuz2013 322 37 5 G5 36 345% -2.00[4.24,0.24] 20008 : -
Total {95% CI) 124 119 100.0% -0.95 [-2.27, 0.36]
Heterogeneity: Chi*=1.28, df=1 (P = 0.26); F= 22% m + | ; m
Testfor overall effect. Z=1.42 (F = 0.18) Favours [experimental] Favours [control]
Note: lower PVR values are better.
QoL at 1 month
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Geavlete2015 18 06 72 21 08 71 367% -0.30[0.55 -0.05 —-—
Lua2014 24 1 153 23 1 155 464% 01000412037
Zhao2010 24 15 102 2.8 23 102  21% -0.40[0.93, 013 =
Zhuz013 307 40 315 40 88% 0.00[0.51,051] —_—
Total {95% CI) 367 368 100.0% -0.10 [-0.25, 0.06] q

Heterogeneity: Chi®= B.88, df= 3 (P = 0.08); F= 56%
Testfor overall effect Z=1.24 (F=0.21)

Note: lower QoL scores are better.
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QoL at 3 months

B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Geavlete2015 1.4 06 T2 1.7 06 71 51.3% -030[-0.40,-010] - ? . 22?27 .
Luo2ni 4 2 1 142 23 1 154 396% -020[0.42 0072 — ol A O ?
Zhao2010 18 1.8 102 2 16 102 81% -0.20[067,0.27] — L 11 R 1 1)
Total (95% CI) 326 327 100.0% -0.25[-0.39,-0.11] 0
Heterogeneity, Chi*=0.48, df= 2 (P=0.79); F= 0% 5_2 51 7 15
Test for overall effect. 7= 3.50 (F = 0.0003) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 6 months
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Geavlete2015 1.2 04 72 1.1 0.4 71 520% 010005 024]
Luo2014 1.7 09 151 1.8 089 152 27.8% -010[0.30 010
FhanZ0i10 1.2 11 102 2216 102 81% -1.00[-1.38,-0.62] E—
Fhu2013 1 07 40 1 07 40 121%  0.00[0.31,031]
Total (95% Cl) 365 365 100.0% -0.06 [-0.16, 0.05]
Heterogeneity: Chi® = 28.67, df= 3 (P = 0.00001); F= 90% =_2 1 1 1

Testfor overall effect Z=1.03 (P =0.30) Favours [experimental] Favours [control]

Note: lower QoL scores are better.

QoL at 6 months in the sensitivity analysis excluding Zhao 2010

B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Geaviete2015 12 08 72 11 04 71 S6A% 0.10[-0.08 0.25] 1 ®@77272720@
Luo2014 17 09 181 1.8 08 142 303% -0.10[-0.30,0.10] 7727717 @7
Zhuz013 107 40 1 07 40 132% 0.00F031,0.31] L1 11 1 Bl
Total {95% CI) 263 263 100.0% 0.03 [-0.09, 0.14]
Heterogeneity Chi®= 247, df= 2 (P=0.28); F=18% 5_2 51 ] 1!
Testfor averall effect 2= 0.46 (P = 0.64) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 12 months
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Geavlete2015 08 04 7208 03 71 BAO0%  000[012,013] 12272720
Lun2014 14 08 148 14 1 148 186% 0.00[-022 022 772327272 @7
Zhaoz010 1 08 102 16 16 102 7.2% -0.60[0.95-0.25 —_— 000000
Zhu2013 1 07 40 107 38 91% 0.00[0.31,0.3] 200007 7
Total (95% CI) 362 361 100.0% -0.04[-0.14, 0.05]
Heterogeneity: Chi®= 10,65, df= 3 (P = 0.013; F= 72% 5_2 . 1 !
Testfor overall effect Z= 081 (P =0.36) Favours [experimental] Favours [contraol]
Note: lower QoL scores are better.
QoL at 12 months in the sensitivity analysis excluding Zhao 2010
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Geaviete2015 08 04 FZ 08 03 71 T0A% 0.00[F012,0132] 1 @272220@
Luo2014 14 09 148 1.4 1 148 201% 0.00[0.22 022 —— 7772722 @7
Zhuz013 107 40 1 0F 39 99% 0.00[F0.31,031] —t 200087
Total {95% CI) 260 259 100.0% 0.00 [-0.10,0.10] L 3
Heterogeneity: Chi*= 0.00, df= 2 (P = 1.00%; F= 0% 5_2 51 7 15
Testfor overall effect: Z=0.00 (F =1.00 Favours [experimental] Favours [control]
Note: lower QoL scores are better.
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QoL at 24 months

B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Luoz2014 11 138 12 1 139 47.3%  -0.30 [-0.44, 0.04] —H IEEEEL E
Zhao2010 08 06 91 15 1.4 89 283% -0.70[1.02 -0.38 —.— 0000606
Zhuz013 1 07 38 1 07 37 265%  0.00[0.31,0.31] —— 20008 2
Total (95% CI) 268 265 100.0% -0.28 [-0.44, -0.12] &
Heterogeneity, Chi*= 10.27, df= 2 (P = 0.006); F= 81% b 3 T 1
Testfor overall effect Z= 3.37 (F = 0.0008) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 24 months in the sensitivity analysis excluding Zhao 2010
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Lun2014 11 138 12 1 138 641% -0.20[0.44,0.04] 7222772@7
Zhu2013 107 28 1 0F 37 358% 000031, 03] 0000 7
Total (95% CI) 177 176 100.0% -0.13 [-0.32, 0.06]
Heterngeneity: Chi*= 0.99, df=1 (P = 0.32%; F= 0% 5_2 51 p 15
Testfor overall effect: 2= 1.33 (P = 0.18) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 36 months
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Zhao2010 06 15 87 1.6 1.4 83 B0A% -1.00[1.44,-056] —— [TIELTIT]
Zhuz013 107 3T 1 15 36 389.5%  0.00[0.54, 0.54] 200006 2
Total (95% CI) 124 119 100.0% -0.60 [-0.94, -0.27] il
Heterogeneity, Chi*= 7.99, df= 1 (P = 0.005); F= 87% 1_2 1 5 1
Testfor overall efiect: Z=3.50 (F = 0.0003) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
Hospitalisation time (days)
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Geavlete2015 25 08 80 32 15 B0 -0.70[1.07,-0.33] —+ I EEEET ]
Luo2014 5.5 1 155 55 0.8 155 0.00[0.20,0.20] 1 722727287
Ran2013 601 027 30 681 029 30 -0.90[1.04,-0.76] + 2223227
Zhan2010 41 09 102 56 1.3 102 -1.50F1.81,-1.19] -+ (T T R T T3]
Zhu2013 30 40 4 07 40 Mot estimable 0008 2
1 1 1 1
N L
Favours [experimental] Favours [control]
Procedure time (min)
B-TUEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Geaviete2015 874 33 B0 995 326 80 -1210[2226,-184 ———+H—— 2@®@272722@
Luo2014 B33 167 155 603 26 155 3.00 [1.86, 7.88) -+ 722272 @7
Ranz013 511 81 30 532 7A 30 -210[6.051.88 — 77272777
Zhu2013 94 74 40 BE 44 40 5.001(2.33, T.67] —+ 0000 >
20 -0 0 10 20
Favours [experimental] Favours [control]
B-TUEP versus HoLEP
See the section on HoLEP.
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B-TUEP versus DioLEP

Two RCTs (Wu 2016, n=80; uncertain RoB; Zou 2018, n=114; high RoB) compared B-TUEP ver-
sus DioLEP. Patients included in Wu 2016 had a prostate size >80 ml and can be classified in our
large prostate subgroup, whereas patients in Zou 2018 had a prostate size between 20 and 160 ml
(mean: 62 ml). These two studies provided data for the outcomes listed in Table 4-13. No data were
available for Qmed, BPHII, reintervention or postoperative LUTS (as a binary outcome).

Table 4-13: Effectiveness outcomes assessed in RCTs comparing B-TUEP versus DioLEP

Study ID Wu 2016 Zou 2018 %
IPSS at 3 months X X
IPSS at 6 months X X
IPSS at 12 months X X
Qmax at 3 months X X
Qmax at 6 months X X
Qmax at 12 months X X
PVR at 3 months X X
PVR at 6 months X

PVR at 12 months X X
QoL at 3 months X X
QoL at 6 months X X
QoL at 12 months X X
Hospitalisation time X x°
Procedure time X X
Persistent irritative symptoms X X

# Data for IPSS, Qmax and QoL were extrapolated from graphs; data for PVR could not be extrapolated.

® Data estimated according to the Cochrane Handbook method.

Pooling of data was possible for IPSS, Qmax, QoL (at 3, 6 and 12 months) and persistent irritative
symptoms. A difference was observed for persistent irritative symptoms in favour of DioLEP (RR
0.48, 95% CI 0.30-0.79; 1°=43%, high RoB). The quality of the evidence was judged as low be-
cause of indirectness and RoB.

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E}Incomplete outcome data (aftrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

IPSS at 3 months

DioLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% CI| ABCDETFG
YWu2016 7E 32 40 T2 35 40 43.4% 040[1.07,1.87) @®r727228
Zouz018 34 31 54 36 38 57 A6.6% -0.20[1.48,1.00] ee0 7080
Total (95% CI) a4 97 100.0% 0.06 [-0.91,1.03]

Heterogeneity: Chi®= 0.36, df=1 (P = 0.55);, F= 0% t ; T t

o . -4 -2 0 2 4
Testforoverall efiect: 2= 012 (F = 0.90) Favours [experimental] Favours [control]

Note: lower IPSS scores are better.
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IPSS at 6 months

DioLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG®G
Wu2016 47 28 40 55 31 40 376% -0.80[2.09,0.48] @®2722728
Zou2018 32 25 54 32 28 57 B24% 0.00[F1.01,1.01] @90 7200
Total (95% Cl) 94 97 100.0% -0.30[-1.10,0.49]
Heterogeneity, Chi®=0.91, df=1 (P = 0.34); F=0% 54 52 ] é j‘
Testfor averall effect 2= 0.74 (P = 0.46) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
IPSS at 12 months
DioLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG®G
Wuz016 36 23 40 43 22 40 458% -0.F0[1.68,0.29] @®2722728
Zou2018 322 &4 29 26 54 541% 010[0.81,1.01] 200200
Total (95% Cl) 94 94 100.0% -0.27 [-0.94, 0.40]
Heterngeneity: Chif=1.37, df=1 (P = 0.24%; = 27% 4 2 } t 4
Testfor overall effect 2= 0.78 (P = 0.43) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
Qmax (ml/s) at 3 months
DioLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDEFG
Wuz2016 175 B6 40 163 7.3 40 56.8% 1.20[1.85 4.29] L @®22278@
Zouz018 27 82 &4 264 96 &7 432% 0.00[2.60,4.40] = ®92000
Total (95% CI) 94 97 100.0% 1.07 [-1.23,3.37] —-’-—
Heterogeneity; Chi*= 0.02, di=1 (P = 0.90); F= 0% 54 iz 3 é ji
Testfor overall effect 2= 0.91 (F = 0.36) Favours [control]  Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 6 months
DioLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDEFG
Wuz2016 19.8 82 40 185 82 40 334% 1.30[2.29, 4.89] —= @@®22271@
Zouz018 285 T A7 284 66 54 GBO% 0100243 253 ®92000
Total (95% ClI) 97 94 100.0% 0.50 [-1.57, 2.57]
Heterogeneity Chif= 029, df=1 (F=089; F=0% 54 iE 2 1’2 i
Testfor overall effect 2= 0.47 (F = 0.54) Favours [control]  Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 12 months
DioLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CIl ABCDEFG
Wuz2016 18.2 6.3 40 17 B7 40 456% 1.20[1.65 4.08] —= @®272228
Zouz018 28 7 57 281 7.2 57 54.4% -010[2.71,2.51] LT 1 BT}
Total (95% CI) 97 97 100.0% 0.49[-1.43,2.42]
Heterogeneity, Chi*= 0.44, df=1 (P=051); F= 0% 54 52 2 é i
Testfor averall effect Z=0.50 (F=0.62) Favours [control] Favours [experimental]
Note: higher Qmax values are better.
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QoL at 3 months

DioLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Wuz016 18 12 40 1.6 1 40 43.9% 0.20[F0.28, 0568 [T EEEET
Zouz018 12 12 57 11 11 54 561% 010[0.33, 053] o907 700
Total (95% Cl) 97 94 100.0% 0.14[-0.18, 0.46]
Heterogeneity: Chif= 0.09, df=1 (P=0.76);, F=0% I_2 I1 : 1! 2:
Testforoverall efect Z= 0.88 (P = 0.38) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 6 months
DioLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Wuz2016 16 11 40 1.4 08 40 33.3% 0.20[0.22 0.62] @®22228
Zouz018 02 0% 5 07 0.8 &4 B67% 0.10[F0.20,0.40] 920200
Total (95% ClI) 97 94 100.0% 0.13[-0.11,0.38]
Heterogeneity: Chif= 014, df=1 (P=0.70); F=0% I_2 I1 1 'i 2:
Testfor overall effect 2= 1.07 (P = 0.2 Favours [experimental] Favours [contral]
Note: lower QoL scores are better.
QoL at 12 months
DioLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Wu2016 13 11 40 1.2 08 40 94.5% 0.10[0.34,0.54] ®@®z2272280
Zouz2018 06 7 57 0B 07 54 55% 0.00[1.83 183 LT 1 BT
Total (95% CI) 97 94 100.0% 0.09 [-0.33,0.52] #
Heterogeneity; Chif= 0,01, df=1 (P =0.92%; F=0% 5_2 51 3 15 25
Testfor overall effect 2= 0.43 (P = 0.67 Favours [experimental] Favours [control]
Note: lower QoL scores are better.
Persistent irritative symptoms
DioLEP B-TUEP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl ABCDEFG
WU2016 787 15 40 51.7%  0.33[0.1%9,0.73] —— @®227220
Z0uz2018 13 &7 14 40 483%  0.65[0.34,1.23] —- U1 B T )
Total {95% CI) 114 80 100.0%  0.48 [0.30,0.79] -
Total events 20 29
s _ _ e , , , |
_I;!et?;ngenem;.l(};l ;;;52 gfg-;EPD-DDD.; 9y, F=43% T o 1 00
estfor overall effect: 2=2.88 (P =10.004) Favours [experimental] Favours [control]
Hospitalisation time (days)
DioLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDEFG
WU2016 36 15 35 48 1.8 35 -1.20[-1.98,-047) ——+H——— @®27272728
Zouz2018 4 148 57 4 074 57 0.00[0.43, 0.43) —t 200700
-2 -1 0 1 2
Favours [experimental] Favours [control]
Procedure time (min)
DioLEP B-TUEP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFSG
W21 1126 264 35 087 35 35 14.80([1.20,28.21] —+— @®222728
Zou20i8 414 181 57 388 168 &7  2.60[3.83 0.03 - @00 200
50 -28 0 25 50
Favours [experimental] Favours [control]
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B-TUEP versus ThuLEP

One RCT with uncertain RoB (Feng 2016, n=127) compared B-TUEP versus ThuLEP among
patients with an average prostate size of 68 ml, assessing IPSS, Qmax, PVR and QoL at 3, 6 and
12 months, as well as operative time and hospital stay. Analyses did not show any differences
between the treatment groups.

B-TUEP versus B-TUVP

One RCT with high RoB (Geavlete 2015, n=160) compared B-TUEP versus B-TUVP among pa-
tients with a prostate size >80 ml, assessing the outcomes shown in Table 4-14. Differences were
observed in favour of B-TUEP for Qmax (with possible borderline clinical relevance) and operative
time. As 95% Cls were not available, it was not possible to assess the uncertainty associated with
these estimates.

Table 4-14: Effectiveness outcomes for B-TUEP versus B-TUVP assessed in Geavlete 2015
(n=160; high RoB)

Outcome B-TUEP B-TUVP p value ?

IPSS at 1 month 6.9 6.6 Not significant
IPSS at 3 months 5.4 53 Not significant
IPSS at 6 months 4.5 4.9 Not significant
IPSS at 12 months 4.2 4.5 Not significant
Qmax at 1 month (ml/s) 23.7 21.4 Not significant
Qmax at 3 months (ml/s) 24.6 21.9 Significant

Qmax at 6 months (ml/s) 25.2 22.3 Significant

Qmax at 12 months (ml/s) 25.6 22.8 Significant

PVR at 1 month (ml) 37.1 39.9 Not significant
PVR at 3 months (ml) 28.6 29.9 Not significant
PVR at 6 months (ml) 21.7 31.3 Not significant
PVR at 12 months (ml) 19.7 25.2 Not significant
QoL at 1 month 1.8 1.9 Not significant
QoL at 3 months 14 1.3 Not significant
QoL at 6 months 1.2 0.9 Not significant
QoL at 12 months 0.9 0.8 Not significant
Operative time (min) 87.4 118.1 Significant

Hospital stay (days) 25 2.1 Not significant

& Confidence intervals and exact p values unavailable.

B-TUEP versus OP

One RCT with high RoB (Geavlete 2015, n=160) compared B-TUEP versus OP among patients
with a prostate size >80 ml, assessing IPSS, Qmax, PVR and QoL at 1, 3, 6 and 12 months, as
well as operative time and hospital stay. A shorter hospital stay (2.5 vs. 6.7 days; p<0.01, 95% CI
not available) was observed in favour of B-TUEP. As the 95% CI was not available, it was not
possible to assess the uncertainty associated with this estimate.
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4.4.1.3 Vaporization techniques

B-TUVP

B-TUVP was assessed in 14 of the RCTs, including a total of 1866 patients: nine RCTs versus
TURP (n=1371), two RCTs versus PVP (n=144), and one RCT versus each of DioLVP (n=55), B-
TUEP (n=147) and OP (n=149).

B-TUVP versus TURP

B-TUVP was assessed in comparison to TURP in ten of the RCTs (Elsakka 2016, Geavlete 2011,
Geavlete 2014, Geavlete 2015, Hon 2016, Karadag 2014, Kaya 2007, Nuhoglu 2011, Tefekli 2005,
Zhang S 2012), including a total of 1371 patients. Outcomes assessed in these studies are indicat-
ed in Table 4-15. No data were available for BPHII.

Table 4-15: Effectiveness outcomes assessed in RCTs comparing B-TUVP versus TURP

< e
s 2508 |&|.|8|els
Sl2lz|2)18 5|52 /3¢
I I I c S > < 0 5
m | & | & & | 2| €| €] 28K
IPSS at 1 month X X X X X
IPSS at 3 months X X X X X X
IPSS at 6 months X X X X X
IPSS at 12 months X X X X X X
IPSS at 18 months X
IPSS at 24 months X
IPSS at 36 months X
IPSS at 48 months
Qmax at 1 month X X X X X
Qmax at 3 months X X X X X X
Qmax at 6 months X X X X X
Qmax at 12 months X X X X X X
Qmax at 18 months X
Qmax at 24 months X
Qmax at 36 months X
PVR at 1 month X X X X
PVR at 3 months X X X X
PVR at 6 months X X X X
PVR at 12 months X X X X X
PVR at 18 months X
QoL at 1 month X X X
QoL at 3 months X X X
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A [¢5) [¢5] [} o (] © > (0] d=
W (C] (C] (©] T N2 V2 z [ N
QoL at 6 months X X X
QoL at 12 months X X X
QoL at 18 months X
Qmed at 12 months X
Reintervention total X X X X X
Persistent irritative symptoms X X X
Postoperative LUTS X
Hospitalisation time X X X X X
Procedure time X X X X X X X X X

& Date for IPSS, Qmax, PVR and QoL were estimated using the quantile estimation method of McGrath et al. [63].
® Data from arms with the same technology were combined according to the Cochrane method.

Prostate size was used as an inclusion criterion in seven of these ten studies. Patients included
were heterogeneous in terms of prostate size category. While four studies included patients with a
prostate volume of <80 ml, Kaya 2007 included patients with prostate volumes <60 ml, Zhang S
2012 with prostate size between 25 and 125 ml, and Geavlete 2015 with prostate size >80 ml. The
latter is the only study providing information on the range for prostate volume (80—-297 ml). Data
could be pooled for IPSS, Qmax, PVR and QoL at 1, 3, 6 and 12 months; reintervention; and per-
sistent irritative symptoms. For functional outcomes, B-TUVP showed more favourable effects than
TURP, except for PVR at 3 and 6 months, for which B-TUVP and TURP, respectively, was more
favourable. However, very high statistical heterogeneity was detected in analyses of IPSS, Qmax
and PVR that could not be explained and that limits the reliability of the results. Sensitivity anal-
yses were performed excluding Elsakka 2016 (the trial with the youngest population, more than
10 years younger in comparison to the other RCTs), but no impact on heterogeneity or statistical
significance was observed, except for PVR at 3 months.

Pooled estimates showed significant differences, in particular for IPSS at 1 month (mean -2.41,
95% CI -2.70 to -2.12; I2:94%, uncertain RoB), 3 months (without Elsakka 2016: mean —2.31,
95% ClI —2.58 to —2.04; 1°’=95%, uncertain RoB) and 6 months (without Elsakka 2016: mean —-2.37,
95% Cl —2.58 to —2.16; 1°’=98%, uncertain RoB); Qmax at 1 month (mean 1.45, 95% CI 0.92-1.98;
1°=94%, uncertain RoB), 3 months (without Elsakka 2016: mean 1.59, 95% CI 1.03-2.14; 1°=95%,
uncertain RoB) and 6 months (without Elsakka 2016: mean 1.74, 95% CI 1.19-2.30; 1°=95%, un-
certain RoB); PVR at 3 months (without Elsakka 2016: mean —2.20, 95% CI —3.74 to —0.66; 1°=0%,
uncertain RoB) and 6 months (without Elsakka 2016: mean 4.63, 95% Cl 1.63—7.64; 1°=67%, un-
certain RoB); and QoL at 1 month (mean —0.30, 95% CI —0.35 to —0.25; 1°=0%, uncertain RoB), 3
months (mean —0.29, 95% CI —0.36 to -0.22; 1°=40%, uncertain RoB), 6 months (mean -0.27,
95% Cl —0.34 to —0.20; 1°=32%, uncertain RoB) and 12 months (mean —0.15, 95% CI| —0.22 to
—0.07; 1°=62%, uncertain RoB). The quality of the evidence for these estimates is low because of
indirectness and inconsistency.
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Risk of bias legend

(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

IPSS at 1 month

B-TUVP TURP Mean Difference Mean Difference Risk of Bias

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG®G
Geavlete2011 467 163 170 7EE 2.39 340 6E7% -2.99[3.35 -263) [ ] T T R
Geavlete2014 5 37 120 a4 23 60 11.1% -3.40[4.28 -252] - ? 7727272 @
Geavlete2015 6.6 28 7a 71 3 71 Q7% -0.50[1.44 0.44] a @222 @
Karadag2014 1.7 37 ay 1148 38 95 F.3%  -0.20[-1.29,089] — 77272711 @
Muhoglu2011 a9 37 43 a4 23 47 82%  050[-0.79,1.79] - PP ?
Total (95% Cl) 495 614 100.0% -2.41[-2.70,-212] +
Heterogeneity: Chi®= 66.15, df= 4 (P < 0.00001); F= 94% T * 3 ] o
Testfar averall effect Z=16.09 (F = 0.00001) Favours [experimental] Favours [control]

Notes: SD values for Geavlete 2014 are from Nuhoglu 2011, the study with the most similar prostate size.

Lower IPSS scores are better.

IPSS at 3 months

B-TUVP TURP Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI
Elsakka2016 152 114 40 Filt: I 42 9.4% F401[3.83 10487]
Geavlete2011 432 147 170 ¥368 245 340 1889% -3.04[-3.39,-269) =
Geavlete2014 445 289 120 7B 21 B0 183%  -3.05[3.79 -2.31]
Geavlete2 015 53 232 74 a7 213 71 183% -0.40[-1.13,0.33]
Muhoglu2011 59 28 43 a7 21 47 1T7.A% 0.20 [-0.85,1.29]
Tefekly2005 9.2 21 49 98 29 47 176E%  -0.60[-1.62 042
Total (95% Cl} 497 607 100.0%  -0.58[-2.11,0.95]

Heterageneity, Tau®= 3.20; ChiF= 108.09, df= § (P < 0.00001}; F= 95%
Testfar overall effiect Z= 0.75 (P = 0.46)

Note: lower IPSS scores are better.

Favours [experimental]

-0

5D 5 10
Favours [control]

IPSS at 3 months in the sensitivity analysis excluding Elsakka 2016 (younger patients)

B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFSG
Geavlete2011 432 147 170 736 25 340 B01% -3.04 [-3.39,-2.69] L 3 T T EFEE
Geavlete2014 455 289 120 76 21 G0 131% -3.05[3.79,-2.31] — 1®@272220
Geavlete2015 5% 22 7" A7 23 071 134% -040[1.13, 033 — 12122220
Muhoglu2a11 59 29 43 57 21 47 B5% 020 [-0.85, 1.24) —T 22227222
Tefekly2005 92 21 49 98 29 47 BO%  -060[F 62, 042 — 2292@72 72
Total (95% CI) 457 565 100.0% -2.31[-2.58,-2.04] L
Heterogeneity: Chi®= 79.84, df= 4 (P = 0.000013; <= 95% 4 2 5 2 i
Testfor overall effect 2= 16.88 (F = 0.00001) Favours [experimental] Favours [control]
Notes: SD values for Geavlete 2014 are from Nuhoglu 2011, the study with the most similar prostate size.
Lower IPSS scores are better.
IPSS at 6 months
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 85% CI ABCDEFG
Elsakka2z016 122 B3 40 71 123 42 03%  510(0.90,9.30] 7727271 @®77
Geavlete2011 426 148 170 774 265 340 345% -348[3.84-312 u 10087 77
Geavlete2014 43 13 120 7A 11 B0 33.8% -320[3.56 -2.84] L] 1®27222@
Geavlete2015 49 18 75 A1 18 71 123% -0.20[0.80,0.40) - 7@2727272@
Tefekly2004 7213 49 TA 11 47 19.2% -0.30[-0.78, 0.18] - 72@72@72 2
Total {95% CI) 454 560 100.0% -2.35[-2.56,-2.14] |
Heterogeneity: Chif= 19031, df= 4 (P = 0.00001); I*= 98% _110 5 ; f f
Test far averall effect Z= 21.85 (P < 0.00001) Favours [experimental] Favours [cantrol]
Notes: SD values for Geavlete 2014 are from Tefekli 2005, the study with the most similar prostate size.
Lower IPSS scores are better.
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IPSS at 6 months in the sensitivity analysis excluding Elsakka 2016 (younger patients)

B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 85% CI ABCDEFSG
Geavlete2011 426 148 170 ¥.74 265 340 346% -348[3.84,-317 - o ... 727
Geavlete2014 43 13 120 A 11 G0 338% -3.20[-3.86,-284)] - o . 2?27 .
Geavlete2015 49 149 7h 81 18 1 124%  -0.20[0.80, 040 B o . 2?27 .
Tefekly2005 7213 48 75 11 47 192% -030[0.78,018) —= 22@2@72 2
Total (95% CI) 414 518 100.0% -2.37 [-2.58, -2.16] *
Heterogeneity Chi*=178.21, df= 3 (P = 0.00001); F=98% 54 52 b é ji
Testior overall efiect 2= 21.89 (P < 0.00000) Favours [experimental] Favours [control]
Notes: SD values for Geavlete 2014 are from Tefekli 2005, the study with the most similar prostate size.
Lower IPSS scores are better.
IPSS at 12 months
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% CI ABCDETFG
Geavlete2011 448 175 170 773 2A7 340 177%  -3.25[363,-2.87] - T T EEN
Geaylete2015 45 14 75 44 18 Tl 17E% 010 [-0.44, 0.64] + 1 @2222@
Hon2006 77 68 76 69 458 T3 14.4% 080[-1.23, 283 b e @@®22727272
Karadag2014 12 3r ar 123 38 95 16.7% -0.30[-1.39, 0.79] = 222227 .'
Muhoglu2011 B4 33 43 6.2 31 47 16.2% 020 [-1.13,1.83] b A S S S S B 4
Tefekly2005 79 18 48 73 1B 47 178% 060 [-0.02,1.22) = 722@1@®72 72
Total {95% Cl) 500 674 100.0%  -0.36[-2.10,1.39] -*-
Heterogeneity: Tau® = 4.43; Chi*= 17452 df=5 (P = 0.00001}; F=97% I ! 1 } |
Testfor overall effect Z= 0.40 (P = 0.69) A0 5 v & 1o
g : : Favours [experimental] Favours [contral]
Note: lower IPSS scores are better.
Qmax (ml/s) at 1 month
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFSG
Geavlete2011 2502 4483 170 2133 441 340 405% 369 [2.86, 4.47] - 5 ... 227
Geavlete2014 2405 508 120 212 54 B0 10.3% 2850121, 4.449] 2272220
Geavlete2015 24 38 7 232 36 71 19.2% -1.80[-2.00,-0.60] — T@2727272@
Karadag2014 17 37 a7y 167 37 96 24.0% 030[F0.77 1.37] o I S S A .
Muhoglu2011 164 a1 43 175 54 47 89% -110[F3.27,1.07] I TP
Total (95% CI) 495 614 100.0%  1.45[0.92,1.98] 0
Heterogeneity: Chi®= 68838, df=4 (P = 0.00001); = 94% 5_1 0 % b :IS 1D=
Testfor overall effect Z=5.40(F = 0.00001}) Favours [control]  Favours [experimental]
Notes: SD values for Geavlete 2014 are from Nuhoglu 2011, the study with the most similar prostate size.
Higher Qmax values are better.
Qmax (ml/s) at 3 months
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 95% CI ABCDEFSG
Elsakka2016 166 1348 40 188 13 42 9.3% -2 20803, 363] 22 .' 77
Geavlete2011 2511 442 170 2142 44 340 193% 369288, 440 - o ... 227
Geavlete2014 2445 607 120 216 B3 60 17.6% 2850492 474 — 22722729
Geavlete2015 2.8 34 75 241 36 71 189%  -220[334 -1.06] —— 1®r2727272@
Muhoglu2011 177 6.1 43 182 B3 47 16.2% -0.50 [-3.08, 2.08] Y E— A S S S S B &
Tefekly20045 168 28 49 158 37 47 187% 110022, 2.47] T L . ? .' 77
Total (95% CI) 497 607 100.0% 0.72[1.72, 3.16] -?—
Heterageneity: Tau®= 7.84; Chi*= T4.66, df= § (P = 0.00001); F= 93% f f T i |
Testfi Il effect Z=0.58 (P = 0.58 10 -3 5 1
Estfor overall effect: Z=0.58 (F = 0.56) Favours [control] Favours [experimental]
Notes: SD values for Geavlete 2014 are from Nuhoglu 2011, the study with the most similar prostate size.
Higher Qmax values are better.
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Qmax (ml/s) at 3 months in the sensitivity analysis excluding Elsakka 2016 (younger patients)

B-TUVP TURP Mean Difference Mean Difference Risk of Bias

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Geavlete2011 2511 442 170 21.42 44 340 461%  369([2.88 4.50] = T T
Geavlete2014 2445 BOF7 120 21.6 6.3 60 8.2%  2.85([0.92, 4.78] @727 @
Geavlete2015 M9 34 7a 241 36 71 23.5% -2.20[3.34,-1.08] —a— 21®@722220
MNuhoglu2011 177 61 43 182 B3 a7 46% -0.50[3.06, 2.08] [ — TP
Tefekly2005 1648 28 49 158 37 47 17.6% 1.10[-0.22 2.42] T 22972@®2 2
Total (95% CI) 457 565 100.0% 1.59[1.03, 2.14] *

Heterogeneity: Chi®=73.05, df=4 (P = 0.00001), F= 95% o 5 5 : o

Test far overall effect: 7= 564 (P = 0.00001)

Notes: SD values for Geavlete 2014 are from Nuhoglu 2011,

Higher Qmax values are better.

Qmax (ml/s) at 6 months

the study with the

Favours [control] Favours [experimental]

most similar prostate size.

B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Elsakka2016 167 44 40 185 104 42 1.6% -280[F711,1.481] — 272271 @17 72
Geavlete2011 2461 446 170 2128 437 340 449% 333[281,4119] - 20087722
Geavlete2014 2485 348 120 217 43 B0 19.0%  2.16([1.90,4.40] —=— 1@72727271@
Geavlete2015 223 34 A 244 38 71 228% -210[-3.25,-0.99] = 1 @272722@
Tefekly2005 183 34 43 175 43 47 121%  08B0[F0T7 2.37] T 272@1@®7 72
Total (95% CI) 454 560 100.0% 1.67 [1.13, 2.22] »
Heterogeneity: Chi®= 67 66, df= 4 (P = 0.00001); F= 94% ’_m 5 b 3 m’
Testfor overall effect Z= 8.00 (P = 0.00001) Favours [control] Favours [experimental]
Notes: SD values for Geavlete 2014 are from Tefekli 2005, the study with the most similar prostate size.
Higher Qmax values are better.
Qmax (ml/s) at 6 months in the sensitivity analysis excluding Elsakka 2016 (younger patients)
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Geavlete2011 2461 446 170 21.28 437 340 456%  3.33[251,4.15) - LT T R
Geavlete2014 2485 348 120 1.7 43 B0 19.3% 315101.90, 4.40] — 1 ®@r2272@
Geavleta2015 223 34 ¥ 244 38 71 228% -210[3.25,-0.99] - 1®77222@
Tefekly2005 183 34 49 175 4.3 47 123% 080[077, 2.37] T 22@2@72 7
Total (95% Cl) 414 518 100.0%  1.74 [1.19, 2.30] L 3
Heterogeneity: Chi*= 63.46, df= 3 (P < 0.00001); IF= 95% =_1 0 5 5 5 1n=
Testfor overall effect 2= 8.21 (P = 0.00001) Favours [control] Favours [experimental]
Notes: SD values for Geavlete 2014 are from Tefekli 2005, the study with the most similar prostate size.
Higher Qmax values are better.
Qmax (ml/s) at 12 months
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 85% CI IV, Random, 85% CI ABCDETFSG
Geavlete2011 2347 433 170 2098 433 340 205% 249 1.6, 3.29] —- LT T RN
Geaylete2014 228 35 TA 240 39 71 18A%  -2.10[-2.30,-0.90] —— 1@727272720
Hon2006 256 156 TE 234 152 T3 T.8% 210[-2.85 7.09] ] @®22222
Karadag2014 182 38 ar 1749 38 95 19.8% 0.30 [-0.80,1.40] - 727272727272 @
Muhoglu2011 178 B4 43 1749 59 47 14.3% -0.40 [3.08, 2.26]  — il Sl Sl Sl S Al 4
Tefekly2005 172 39 49 164 41 47 18.2% 0.30 [-1.20,1.90] —— 772@1@®2 72
Total {95% Cl) 500 674 100.0% 0.32 [-1.41, 2.06] -?-
Heterogeneity: Tau®= 3.65; Chi*=41.74, df= 4 (P = 0.00001}); F=88% l ! 1 {
Testfar averall effect Z=0.37 (P = 0.71) 10 -5 v 10
. : . Favours [control] Favours [experimental]
Note: higher Qmax values are better.
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PVR (ml) at 1 month

B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean 5D Total Mean 5D Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl ABCDETFSG
Geavlete2011 29 1171 170 28 1078 340 805%  1.00[1.10,3.10] 20007222
Geavlete2014 005 275 120 293 26 B0 A3%  0T5[7.47,8.97] — 1®2722220
Geavlete2015 389 185 75 476 213 Tl B84% -TF0[14.19,-1.21] 21@722220
Karadag2014 4001 275 87 344 26 96 589% 570207, 13.47] o 7727272712 8@
Total {95% Cl) 452 567 100.0%  0.53 [-1.35, 2.41] ?
Heterogeneity: Chi*=8.08, df=3{(P=0.04); F=63% —ZED —1=D p 1=D 2’0
Testforoverall effect: 2= 0.55 (P = 0.58 Favours [experimental] Favours [contral]
Notes: SD values for Geavlete 2014 are from Karadag 2014, the study with the most similar prostate size.
Lower PVR values are better.
PVR (ml) at 3 months
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Elsakka2016 G54 BE3 40 348 645 42 0.3% 30.50[1 .65 59.34) 227272@72 7
Geavlete2011 23 B73 170 26833 977 340 24.1% -2.33[4.00,-0.66] 1 90®72 177
Geavlete2014 24858 275 1200 257 26 BO 3E% 118937, 7.07 172220
Geavlete2015 299 124 75 3MA 146 71 121%  -160[6.01, 2.81] 1@7727220@
Total (95% CI) 405 513 100.0% -2.11[-3.64, -0.57] +
?et?;ugenemrl:l C;I Ti?az g;:PSEPD:D%.; T F=41% =0 K B B e
estforoverall effect Z= 2.68 (P = 0.007) Favours [experimental] Favours [control]
Notes: SD values for Geavlete 2014 are from the data for PVR at 1 month in Karadag 2014,
the study with the most similar prostate size. Lower PVR values are better.
PVR (ml) at 3 months in the sensitivity analysis excluding Elsakka 2016 (younger patients)
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Geavlete2011 23 873 170 2533 977 340 84.3% -233[-4.00,-0.66] 20080727
Geavlete2014 2455 275 1200 257 26 GO 3A% -1.18[9.37,7.07) 1®2222@
Geavlete2015 209 124 7A HMAE 146 71 122% -1 60RO, 2.81) 1 ®72727272@
Total (95% CI) 365 471 100.0% -2.20 [-3.74, -0.66] 4
Heterogeneity, Chi*= 0,16, df= 2 (P= 0.92%; F= 0% } 1 1 t }
o - -A0 15 0 25 Al
Testfor overall effect Z=2.81 (P = 0.005) Favours [experimental] Favours [control]
Notes: SD values for Geavlete 2014 are from the data for PVR at 1 month in Karadag 2014,
the study with the most similar prostate size. Lower PVR values are better.
PVR (ml) at 6 months
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Elsakkaz016 602 595 40 335 149 42 24% 26.70[7.72, 4568 72222@72 72
Geavlete2011 2375 170 23 26 340 356%  0.00[-4.97, 497 7000222
Geavlete2014 221 8965 120 209 335 B0 47% 1.20[12.43, 1483 — 1227220
Geavlete2015 313 133 75 235 108 71 BT2%  7.80[3.88,11.72 L 3 1 ®22722@
Total (95% Cl) 405 513 100.0%  517[2.21,8.14] L
$et?;ngene|wlzl CQI ?121_.135;1;”;%(5'0:0%21)& =73% = =2 : By &
estior overall efiect Z=3.42 (P =1. ) Favours [experimental] Favours [control]
Notes: SD values for Geavlete 2014 are from the data for PVR at 1 month in Karadag 2014,
the study with the most similar prostate size. Lower PVR values are better.
PVR (ml) at 6 months in the sensitivity analysis excluding Elsakka 2016 (younger patients)
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Geavlete2011 23 275 170 23 26 340 36.5%  0.00[4.97, 497] E 7000727272
Geavlete2014 221 8965 120 209 335 B0 4.9% 1.20[12.43,14.83 — 1®@227220
Geavlete2015 313 133 75 235 108 71 BBT%  T.80[3.88,11.72 L 3 1@227272@
Total (95% CI) 365 471 100.0%  4.63[1.63,7.64] L
Heterogeneity: Chi*= 6.09, df= 2 (P = 0.05); F= 67 % t } ! t
R - -50 -25 0 25 a0
Testfor overall effect 2= 3.02 (F = 0.002) Favours [experimental] Favours [control]
Notes: SD values for Geavlete 2014 are from the data for PVR at 1 month in Karadag 2014,
the study with the most similar prostate size. Lower PVR values are better.
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PVR at 12 months

B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean S0 Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFS®G
Geavlete2011 2767 1181 170 2647 1009 340 33.5% 1.50 [-0.54, 3.54] = 2000722
Geavlete2015 252 9.8 Th 276 95 Tl 14.2% -2.40[-5.53,0.73] T 1 ®@22220@
Han2006 G4 65 7B 69 67 73 0.3% -5.00[26.21,16.21] @®r27277272
Karadag2014 2148 4.7 ar 205 4.7 96 50.8% 1.00 [0.65, 2.65] - 227272727 @
Mubogluz011 62 25 43 a4 27 47 1.2% 8.00[-2.74,18.74] I Sl A Al S A
Total {95% CI) 451 627 100.0% 0.75[-0.43, 1.93] "
¢Et?;ogen9|w|:| CQ| ?g??% gfﬁ::EPD:;.'IB); F=39% 20 1o 3 10 =0
estforoverall effect 2= 1.25 (P = 0.21) Favours [experimental] Favours [control]
Note: Lower PVR values are better.
QoL at 1 month
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDETFSG
Geavlete2011 118 023 170 1.5 044 340 TF67% -0.32[-0.38, -0.26] 20800227
Geavlete2014 115 023 120 1.4 043 60 19.2% -0.25[0.37,-0.13] - 1®@2222@
Geavlete2014 19 06 74 21 09 71 4.3% -0.20[-0.45,0.058] T 1®2222@
Total (95% CI) 365 471 100.0% -0.30 [-0.35, -0.25] L]
Heterogeneity: Chif=1.78,df=2 (P=0413, "= 0% 5_2 51 D 1!
Test for overall effect Z=11.61 (P = 0.00001} Favours [experimental] Favours [control]
Notes: SD values for Geavlete 2014 are from Geavlete 2011, the study with the most similar prostate size.
Lower QoL scores are better.
QoL at 3 months
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Geavlete2011 1.35 045 170 1.59 055 340 B65.0% -0.24[0.33,-0.15] |
Geavlete2014 0895 045 120 1.3 063 60 16.3% -0.35[0.53,-0.17] —
Geavlete2015 1.3 04 ] 1.7 06 71 18.8% -0.40[0.57,-0.23] =
Total {95% CI) 365 471 100.0% -0.29 [-0.36, -0.22] 4
Heterogeneity: Chif= 3.31, df=2 (P =0.18); F= 40% 1_2 I1 5 1:

Testfar overall effect 2= 7.83 (F =< 0.00001)

Notes: SD values for Geavlete 2014 are from Geavlete 2011,

Lower QoL values are better.

QoL at 6 months

Favours [experimental] Favours [control]

the study with the most similar prostate size.

B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Geavlete2011 134 045 170 167 0E4 340 504% -0.33[0.43,-0.23 = 1@8®7 7 7
Geaviete2014 085 045 120 1.1 063 60 146% -0.25[0.43,-0.07] —_ 1 @272272@
Geavleta2015 08 03 78 11 04 71 350% -0.20(0.32,-0.08] - 1@772772@
Total (95% CI) 365 471 100.0% -0.27 [-0.34, -0.20] ¢
Heterogeneity: Chif= 296, df=2 (P=023) "= 32% 5_2 I1 D 1!
Testfor overall effect Z2=7.25 (P = 0.00001) Favours [experimental] Favours [contral]
Notes: SD values for Geavlete 2014 are from Geavlete 2011, the study with the most similar prostate size.
Lower QoL values are better.
QoL at 12 months
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Geavlete2011 149 066 170 173 062 340 301% -0.24[0.36,-0.12] - T T
Geavlate2015 08 02 75 00 03 71 585% -0.10[0.20,-0.00] 1 ®@?27222@
Hon2006 1.7 1.4 7B 15 14 73 24%  0.20[-0.28, 0.69] I @@®r22a272
Total (95% CI) 321 484 100.0% -0.15[-0.22, -0.07] ¢
Heterogeneity; Ghif= 523, df= 2 (P =007 P = 62% 5_2 51 3 15
Testfor overall effect Z=3.88 (F = 0.0001) Favours [experimental] Favours [control]
Note: lower QoL values are better.
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Irritative symptoms

B-TUVP TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl ABCDEFG
Geavieta2011 67 170 126 340 B86.8%  1.06[0.84,1.34] LT T EEE
Geavlete2014 13120 5 B0 B8%  1.30[0.49 3.48] —_—r 1@227272@
Tefekly2005 15 49 6 47  B3%  2.40[1.02 566 — 772@2@72 2
Total (95% Cl) 339 447 100.0%  1.16[0.93,1.45] »
Total events 95 137
ity: Chi® = =2(P= F= ; } } !
_I?et?;ngeneltyl.lcgl ;3361 gg—PEEPU—1g.1 9y F=40% 007 0 10 100
estfor overall effect Z=1.36 (P = 0.18) Favours [experimental] Favours [control]
Reintervention
B-TUVP TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl ABCDEFG
Elsakkaz016 440 742 FE%  210[0.41,10.84] — 2222@72 72
Geavlete011 B 170 31 340 830%  038[046,0.81] —— T00@7 72
Kaya2007 325 115  &50% 1.80[0.21,15.79] —_— 1t [ 1 B 1 B
Muhogluz011 0 43 0 47 Mot estimable 2232227
Tefekly2005 249 1 47 41%  1.92[0.18, 20.46] R — 22@72@7 7
Total (95% Cl) 327 491 100.0%  0.66 [0.35,1.24] -
Total events 15 a5
ity: Chi® = =3iP= R= b } } !
_I?et?;ngeneltyl.lcgl {151?21 SL—SEPDEDDJ T E=40% 0o 0 10 100
estfar averall effect Z=1.28 (P =0.20) Favours [experimental] Favours [control]
Hospitalisation time (days)
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Geavlete2011 188 093 170 365 08 340 -1.77[1.93,-1.61] + LT T FEE
Geavletaz014 218 08 120 45 11 B0 -2.35[2.67,-2.03 + 1 ®2727272@
Geavlete2015 21 04 80 32 15 80 -1.10[1.44,-0.76] —+ 21@722727289
Honz006 3 089 81 34 11 73 -0.40F0.71,-0.09] -+ @®7r2727272
Zhang+52012 87 1 15 117 15 15 -3.00F3.91,-2.09] — [ 1 B B
-4 -3 0 2 1
Favours [experimental] Favours [contro
Procedure time (min)
B-TUVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Random, 95% CI IV, Random, 95% CI ABCDETFG
Elsakkaz016 486 316 40 512 TIE 47 -2.60[26.64, 21.44] —_— 7727221 @71 7
Geavlete2011 3823 853 170 5245 11.93 340 -14.22[16.02,-12.42] + 10890277
Geavleta2014 3605 132 120 498 117 B0 -13.75[17.54,-8.95] —+ 1 @22272@
Geavlete2014 1181 277 80 995 326 80 18.60[9.23, 27.97] — 1@22272@
Karadag2014 614 103 &7 521 87 96 9.001[6.22,11.78] + 2272222@
Muhogluzati 574 132 43 534 117 47 370147, 8.87] A 722229772
Tefekly2005 403 114 49 578 134 47 -17.50[-22.49,-12.51] —+ 172@72@7 7
Zhang+52012 39 155 15 B9 249 15 -30.00[44.84 -1516 ——F+—— 0022072
a0 -15 0 25 50

B-TUVP versus PVP

See the section on PVP.

B-TUVP versus DioLVP

Favours [experimental] Favours [control]

One study (Skinner 2017, n=55; unclear RoB) compared B-TUVP versus DioLVP for the outcomes
IPSS and QoL (at 3 months) and operative time. The mean prostate size was 47 ml (no range or
inclusion criteria available). A significant difference in operative time in favour of B-TUVP (24.3 vs.
33.5 min; p<0.05, 95% CI not available) was observed. No differences were found for IPSS or QoL
(at 3 months).
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B-TUVP versus B-TUEP

See the section on B-TUEP.

B-TUVP versus OP

One study (Geavlete 2015, n=160; high RoB) compared B-TUVP versus OP among patients with
a prostate size >80 ml for the outcomes Qmax, PVR, IPSS and QoL at 1, 3, 6 and 12 months, as
well as operative time and hospital stay. Significant differences in favour of OP were observed for
operative time (118.1 vs. 79.4 min; p value and 95% CI not available) and in favour of B-TUVP for
hospital stay (2.1 vs. 6.7 days; p value and 95% CI not available).

DioLVP

DioLVP was assessed in three of the RCTs, including a total of 242 patients: two RCTs versus
TURP (n=187) and one RCT versus B-TUVP (n=55).

DioLVP versus TURP

Two RCTs (Cetinkaya 2015, n=72; high RoB; Razzaghi 2014, n=115; uncertain RoB) compared
DioLVP versus TURP. Outcomes assessed in these studies are indicated in Table 4-16. There
were no data on BPHII.

Table 4-16: Effectiveness outcomes assessed in RCTs comparing DioLVP versus TURP

Study ID Razzaghi 2014 Cetinkaya 2015
IPSS at 1 month X

IPSS at 3 months X
IPSS at 6 months X

IPSS at 12 months X

IPSS at 24 months X

Qmax at 1 month X

Qmax at 3 months X
Qmax at 6 months X

Qmax at 12 months X

Qmax at 24 months X

PVR at 6 months X

PVR at 12 months X

PVR at 24 months X

Reintervention X X
Hospitalisation time X X
Procedure time X X
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Prostate volume was an inclusion criterion in both studies, and differed between them: >100 ml
for Razzaghi 2014 and <80 ml for Cetinkaya 2015. Neither of the studies reported the range for
prostate volume. Pooling of data was possible for reintervention. Hospitalisation time was shorter
for DioLVP in both studies (MD up to 1.4 days less). Meta-analysis was not possible for the other
outcomes since the follow-up times were substantially different. Comparison results for IPSS and
Qmax in each of the two studies are presented in Table 4-17 and Table 4-18. Razzaghi 2014
showed significant differences for both IPSS and Qmax at 12 and 24 months in favour of TURP
that are close to the MCID thresholds of 3 points for IPSS and 2 ml/s for Qmax.

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Reintervention

DioLWVP TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl ABCDETFG
Cetinkava2l1s 1 35 0 3B 335% 308013 7323 = [TT X T
Razaghiz014 4 A0 1 52 GB5%  4.16[0.48, 35.95)] —— @2727272080
Total (95% CI} 85 88 100.0% 3.80[0.64, 22.52] —ent——
Total events 5 1
Heterogeneity: Chi®= 0.02, df=1 (P = 0.88); F=0% :D o 051 150 1E|D:
Testfor overall effect: 2=1.47 (F=0.14) Favours [experimental] Favours [control]
Hospitalisation time (days)
DioL VP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Cetinkaya2015 16 D6 36 28 06 36 -1.20[1.48 -0.87] + [T T B
Razzaghizol4 11 04 80 25 06 52 -1.40[1.60,-1.20] + @727227200
-4 3 0 2 4
Favours [experimental] Favours [control]
Procedure time (min)
DioLVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 895% Cl IV, Fixed, 95% Cl ABCDEFG
Cetinkaya2015 826 304 36 746 256 36 £.00[4.98 2093 ——t—— 88972877
Razzaghi201 4 BO.6 226 50 549 153 52 570[1.82,13.27] — ®@2227080
1 1 1 1
-20 -0 ] 10 20

Favours [experimental] Favours [control]

Table 4-17: Differences in IPSS for DioLVP versus TURP in Cetinkaya 2015
and Razzaghi 2014

Study Risk of bias DioLVP TURP Follow-up Statistical significance
Cetinkaya 2015 High 8.38 8.31 3 months n.a.
Razzaghi 2014 Uncertain 10.6 114 1 month p=0.26
8.5 7.8 6 month p=0.1
8.7 7.4 12 months p=0.01; 95% ClI n.a.
10.4 7.7 24 months p=0.04,; 95% CI n.a.

Abbreviations: n.a.=not available.
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Table 4-18: Differences in Qmax for DioLVP versus TURP in Cetinkaya 2015
and Razzaghi 2014

Study Risk of bias DioLVP TURP Follow-up Statistical significance
Cetinkaya 2015 High 16.34 18.5 3 months n.a.
Razzaghi 2014 Uncertain 15.6 15.7 1 month p=0.85
20.6 19.8 6 month p=0.24
19.8 21.7 12 months p=0.004; 95% ClI n.a.
185 21.1 24 months p=0.0001; 95% ClI n.a.

Abbreviations: n.a.=not available.

DioLVP versus B-TUVP

See the section on B-TUVP.

PVP

PVP was assessed in five of the RCTs, with comparisons to TURP (3 RCTs; n=465), B-TUVP (2
RCTs; n=146) and HoLEP (1 RCT; n=103).

PVP versus TURP

Three RCTs (Goliath study [Bachmann 2014, Bachmann 2015, Thomas 2016], n=281; Jovanovic
2014, n=62; Elshal 2020, n=122) compared PVP versus TURP for the outcomes listed in Table
4-19. No data were available for Qmed, BPHII or postoperative LUTS (as a binary outcome).

Table 4-19: Effectiveness outcomes assessed in RCTs comparing PVP versus TURP

Study ID

Jovanovic
2014

Goliath study Elshal
(Bachmann 2014, 2015; 20202
Thomas 2016)

IPSS at 1 month

IPSS at 3 months

IPSS at 6 months

IPSS at 12 months

IPSS at 24 months

IPSS at 36 months

Qmax at 1 month

Qmax at 3 months

Qmax at 6 months

Qmax at 12 months

Qmax at 24 months

Qmax at 36 months

PVR at 1 month

PVR at 3 months

PVR at 6 months

PVR at 12 months
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Study ID Jovanovic Goliath study Elshal
2014 (Bachmann 2014, 2015; 2020 °
Thomas 2016)
PVR at 24 months X X
PVR at 36 months X

PVR at 48 months

Reintervention total X X
QoL at 1 month X
QoL at 3 months X X
QoL at 6 months X

QoL at 12 months X X
QoL at 24 months X X
Persistent irritative symptoms X X
Hospitalisation time X X x"°
Procedure time X X X

2 Data for IPSS, Qmax, QoL and PVR were extrapolated from graphs.

® Data estimated according to McGrath et al. [63].

Patient populations were heterogeneous in terms of prostate size: in the Goliath study and Jo-
vanovic 2014 the prostate size was <100 ml (mean 47 ml in the Goliath study and 61 ml in Jo-
vanovic 2014; no ranges were available); Elshal 2020 enrolled patients with prostate size between
80 and 150 ml (mean 106 ml).

Pooling of data was possible for IPSS (3 and 12 months), Qmax (3 and 12 months), PVR (3, 12 and
24 months), QoL (3,12 and 24 months) and reintervention. Differences were found in favour of
TURP for IPSS at 12 months (mean 1.20, 95% CI 0.00-2.40; 1?=0%, high RoB) and PVR at 12
months (mean 11.23 ml, 95% CI 2.98-19.48; 1°=0%, high RoB). The quality of the evidence for
these outcomes was judged as low because of RoB and indirectness. Hospitalisation time was
shorter for PVP (up to 2.5 days less) and procedure time was shorter for TURP (~10 min less).

No differences were found between the two technologies for Qmax, QoL, reintervention or irritative
symptoms.

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

IPSS at 3 months

PVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDEFG
Bachmann2014 81 &8 132 7.2 58 132 84.3% 090[0.50 2.30] - P00 200
Elshalz020 63 116 B0 34 55 62 157% 2.80[034,6.14] T @®2727228
Total (95% Cl) 192 194 100.0% 1.21[-0.07, 2.50] -
Heterogeneity, Chif=1.23, df= 1 (P=0.27); F=19% ! 1 |

-10 5 0 5 10

Testfor overall efiect Z=1.85 (F = 0.06) Favours [experimental] Favours [control]

Note: lower IPSS scores are better.

Version 1.1, 07 May 2021 EUnetHTA Joint Action 3 111



Comparative effectiveness of surgival techniques and devices for the treatment of BPH

IPSS at 12 months

PVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Bachmann2015 69 6 130 57 53 125 74.2% 1.20[0.189,2.58] Il CTT FEEX )
Elshal2020 1 B1 &8 48 7 BT 258% 1.20[1.16 3.56] —T @®222728
Total {95% CI) 188 186 100.0% 1.20 [0.00, 2.40] -
Heterogeneity; Chif= 0,00, df=1 (P =1.00%; F= 0% I—‘ID 55 3 % 1I:|=
Testfor overall effect 2= 1.97 (P = 0.05 Favours [experimental] Favours [control]
Note: lower IPSS values are better.
IPSS at 24 months
PVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total [V, Fixed, 95% Cl IV, Fixed, 95% CIl ABCDETFSG
Elshalz020 52 45 A6 7.2 10 53 -2.00[-4.81,0.81] — 22772718
Thomas2016 69 6 128 A9 61 121 1.00[-0.50, 2.50] +—+— 2990727209
1 1 1 1
10 -5 0 5 10
Favours [experimental] Favours [control]
Note: lower IPSS values are better.
Qmax (ml/s) at 3 months
PVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Bachmannzil 4 238 11 132 245 64 132 946% -0.70[287, 147 —'— 2P0 9080
Elshalz020 28 17 G0 I3 0323 B2 54% -0.20[9.32 8087 @®272228
Total (95% Cl) 192 194 100.0% -0.67 [-2.79,1.44] 4
Heterogeneity: Chif=0.01, df=1 (F=082) F=0% =-1D % i :IS 1D=
Testfor overall efiect Z= 062 (P = 0.53) Favours [contral] Favours [experimental]
Note: higher Qmax values are better.
Qmax at 12 months
PVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 85% CI ABCDETFSG
Bachmann2015 2209 107 115 247 101 112 79.2% -1.80[451,081] — 0902220
Elshal2z0z0 145 128 68 233 164 61 208% 1.20[-4.09,6.49] —_— @®r2772@
Total (95% CI) 173 173 100.0% -1.18[-3.59, 1.23] *
Heterogeneity, Chi*= 0,98, df=1 (P = 0.32); F= 0% I ! 1 ! |
Testf Il effect: Z= 0.96 (P = 0.34 -10 -3 o 5 10
estfar averall effect: 2= 0.96 (F = 0.34) Favours [control] Favours [experimental]
Note: higher Qmax values are better.
Qmax at 24 months
PVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDEFG
Elshal2020 271 167 &6 211 184 53 B.O0[0.24,12.24] —t— @e®r2228
Thomas2016 26 107 128 229 93 121 -1.30[-3.79,1.19) — LT 1T ER- ]
20 -0 0 10 20
Favours [control] Favours [experimental]
Note: higher Qmax values are better.
PVR at 3 months
PVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Bachmann2014 333 441 132 308 528 132 FI0% 2.50[9.25, 14.28] CTT EXTT)
Elshal2020 307 GGG B0 195 37.8 G2 27.0% 11.20[-8.10,30.50] @®r2272@
Total (95% CI) 192 194 100.0% 4.85[-5.18, 14.89]

Heterogeneity: Chi*= 057, df=1 (P = 0.45), F= 0%

Testfor averall effect Z= 0.95 (P = 0.34) 40 -24 0 5 50

Favours [experimental] Favours [control]

Note: lower PVR values are better.
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PVR at 12 months

PVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 85% CI IV, Fixed, 95% CI ABCDETFSG
Bachmann2015 43 71 128 337 438 124 432% 9.30[3.24,21.84] —_T——— ®9®0727270
Elshal2020 348 288 58 221 32 Bl 568% 1270[1.75 2364 —B— ®®227278
Tatal (95% CI) 186 185 100.0% 11.23 [2.98, 19.48] e
Heterogeneity: Chi*= 0.16, df= 1 (F = 0.69); F= 0% 20 _150 i 150 2ID
Testior overall efiect: 2= 2.67 (F = 0.008) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR at 24 months
PVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Elshal2020 326 350 86 251 3098 53 51.1% 7.50[6.36,21.36] —_—T— @®7227270
Thomas2016 456 G55 128 349 471 118 48.9% 10.70[3.46, 24 86] T ®®972711:0
Tatal (95% CI) 184 178 100.0% 9.07 [-0.84, 18.97] e —
Heterogeneity: Chi*= 010, df=1 (P = 0.75); F= 0% —ZED _150 3 150 250
Testfor overall efiect Z=1.78 (F = 0.07) Favours [experimental] Favours [control]
Note: lower PVR values are better.
QoL at 3 months
PVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Bachmann2014 18 1.7 132 1.8 17 132 S6.6% 0.00[0.41,0.41] [TTEXTT]
Elshal2020 115 B0 1.2 23 62 12.4% -0.20[01.24 0.84] @®2722728@
Total {95% CI) 192 194 100.0% -0.03 [-0.41,0.35]
Heterogeneity, Chi*=012, df=1 {P=0.73), F=0% I—Z I1 P 1! 2:
Testfor averall effect Z=0.14 (P = 0.8%) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 12 months
PVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Elshal2020 114 &8 08 23 & 186% 010[059 0.79) — @®2722728@
Thomas2016 14 14 128 1.2 13 126 B1.4% 020(0.13 053 -l @297 720
Total {95% CI) 187 187 100.0% 0.18[-0.12, 0.48] 1.
Heterogeneity, Chi*= 006, df=1 (P=0.80); F=0% 5_2 I1 p 4 2:
Testfor overall effect 2= 1.18 (P = 0.2% Favours [experimental] Favours [contral]
Note: lower QoL scores are better.
QoL at 24 months
PVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDEFG
Elshal2020 11 148 88 1.3 31 83 111% -0.20[1.08 0.63] @®272727280
Thomas2016 13 1.2 127 12 1.3 120 88.8% 0.10[0.21,0.41] 290272729
Total {95% CI) 183 179 100.0% 0.07 [-0.23, 0.36]
Heterogeneity Chif= 0.39, df=1 (P = 0.63); F= 0% :_2 1 T } 2:
Testfor overall effect Z=0.44 (P = 0.6E) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
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Reintervention

PVP TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl ABCDEFG
Bachmann20i 5 16 138 20 132 546%  0.78(0.42,1.44] [TT T ]
Elshal2020 16 54 17 55 454%  0.96[0.54,1.70] @®727272728@
Total (95% Cl} 190 188 100.0%  0.86 [0.57, 1.31]
Total events 32 v
P = - - SR = I | 1 1
_I;!et?;ngenem;.l C;I ;2330 gg-;EPU-4g.53),I = 0% o oh ] 1 00
estfor overall effect Z=0.64 (P = 0.49) Favours [experimental] Favours [contral]
Persistent irritative symptoms
PVP TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% ClI ABCDEFG
Elshalz020 7 BO 6 B2 161%  1.21[0.43, 3.39] @®7227228
Thamas2016 34 128 30 121 839%  1.07[0.70,1.64] @900
Total (95% CI} 188 183 100.0%  1.09 [0.74, 1.62]
Total events 41 36
ity: Chi®= =1iP= F= [ | . | |
_I?et?;ngeneltyl.lcgl ;?5940 ZL—SEPD—EDE.SLU,I =0% 007 01 ] 10 100
estfor overall effect 2= 0.44 (P = 0.68) Favours [experimental] Favours [control]
Hospitalisation time
PVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 85% Cl IV, Fixed, 95% CI ABCDEFG
Bachmann201 4 27 26 124 4 26 120 -1.3011.93,-067] + [TTEXTT]
Elshal2020 183 185 B0 324 217 B2 -1.41 [214 059 —+ @®r2220
Jovanovic2014 18 08 3 44 06 3 -2.50p2.85,-2.15] + 727272@7
0 5 0 5 10
Favours [experimental] Favours [control]
Procedure time
PVP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95%Cl IV, Fixed, 95% CI ABCDEFG
Bachmann201 4 496 2.8 133 393 185 133 10.30[5.44,15.16] —— CTT EXTT ]
Elshal2020 92 32 B0 83 28 B2 9.00[1.6% 19.68 -— @®r227272@
Jovanovic2014 az 18 3 82 13 31 10.00[2.18,17.82] — 22722207
1 1 1 1
-20 -10 0 10 20

PVP versus B-TUVP

Favours [experimental] Favours [control]

Two RCTs (Ghobrial 2020, n=119; Kini 2020, n=27) compared PVP versus B-TUVY for the out-
comes listed in Table 4-20. No data were available for Qmed, BPHII, reintervention or persistent

irritative symptoms.

Table 4-20: Effectiveness outcomes assessed in RCTs comparing PVP versus B-TUVP

Study ID Ghobrial 2020 2 Kini 2020
IPSS at 1 month X X
IPSS at 3 months X (at 4 months) X
IPSS at 6 months X
IPSS at 12 months X

IPSS at 24 months X

Qmax at 1 month X
Qmax at 3 months X (at 4 months) X
Qmax at 6 months X
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Study ID Ghobrial 2020 ? Kini 2020
Qmax at 12 months X

Qmax at 24 months X

PVR at 3 months X (at 4 months)

PVR at 12 months X

PVR at 24 months X

QoL at 1 month X
QoL at 3 months X (4 months) X
QoL at 6 months X
QoL at 12 months X

QoL at 24 months X

Hospitalisation time X

Procedure time X

# Data for IPSS, Qmax and PVR were extrapolated from graphs.

Prostate size was between 30 and 80 ml in Ghobrial 2020 and <80 ml in Kini 2020.

Pooling of data was possible for IPSS at 3 months, Qmax at 1 and 3 months and QoL at 1 month.
A difference in favour of PVP was found for IPSS at 3 months (mean —2.20, 95% CI —4.03 to —0.38;
1°=63%, high RoB). The quality of the evidence was judged as low because of RoB and incon-

sistency.

Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (pedformance bias)

(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (aftrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

IPSS at 1 month

PVP B-TUVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Ghobrial2020 93 ary a8 121 8 59 -2.80[-5.31,-0.29] — '.? ?7? ?.?
Kini2020 173 111 13 12 81 14 530[2.39,12.99] -t 922000
20 10 0 10 20
Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
IPSS at 3 months
PVP B-TUVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Ghobrial2020 79 51 58 106 55 59 90.7% -2.70[462-0.78) ®@22722@?
Kini2020 10.2 99 13 7B 5 14 93% 2.60[3.39,859) - 9?2000
Total (95% Cl) 71 73 100.0% -2.20 [-4.03, -0.38] &>
?ete;ogenenw: C? :‘3_3‘32 grﬁ:;ipuzonzjo};l =63% = =0 ) T X
estfor overall effect Z=2.36 (P = 0.02) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
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Qmax (ml/s) at 1 month

PVP B-TUVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Ghohbrial2020 225 116 88 214 93 A9 GET%  1.00[2.81,4.81] H— @2222@72
Kiniz020 10 589 13 109 83 14 333% -090[6.30, 450 = @972 000
Total (95% CI) 71 73 100.0% 0.37 [-2.75,3.48] -’-—
Heterogeneity: Chi®= 032, df=1 (P =047, F= 0% f } T } {
Test for overall effect Z=0.23 (P = 0.82) 1o . 0 S
. : : Favours [control] Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 3 months
PVP B-TUVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Ghobrial2020 222 103 58 218 9 A9 TOA4% 040[3.11,391] @r2272@7
Kiniz0oz0 10 &8 13 108 83 14 29.6% -0.90[6.20, 4.50] @922 72000
Total (95% CI) 71 73 100.0% 0.01[-2.93,2.96]
Heterogeneity: Chi*= 016, df=1 (F = 0.63); 7= 0% 5_1 0 55 D % 1D=
Testfor averall effect Z= 0.0 (F = 10.89) Favours [control] Favours [experimental]
Note: higher Qmax values are better.
QoL at 1 month
PVP B-TUVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFSG
Ghohrial2020 19 16 43 1.7 15 59 861% 0.20[0.36 076 72727271 @7
Kiniz020 28 19 13 21 18 14 139% O07F0[0.70,210] @2®:272000
Total (95% Cl) 71 73 100.0% 0.27 [-0.25,0.79]
Heterogeneity: Chi*= 042 df=1 (P=052); F=0% I4 52 p é ji
Testforoverall effect Z=1.01 (P=0.31 Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 3 months
PVP B-TUVP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean 5SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDEFG
Ghobrial2020 14 1.3 a8 1.7 14 59 -0.30[F0.79, 0.19] —t . A A . ?
Kini2020 23 16 13 1.4 085 14 0.90[0.08 1.89 T @97 72000
-2 - 0 1 2
Favours [experimental] Favours [control]
Note: lower QoL scores are better.
PVP versus HoLEP
See the section on HoLEP.
Version 1.1, 07 May 2021 EUnetHTA Joint Action 3 116



Comparative effectiveness of surgival techniques and devices for the treatment of BPH

4.4.1.4 Hybrid techniques: Vapoenucleation

ThuVEP

ThuVEP was assessed in two of the RCTSs, including a total of 153 patients: one RCT versus TURP
(n=59) and one RCT versus HoLEP (n=94).

ThuVEP versus TURP

One study (Chang 2015, n=59; uncertain RoB) compared ThuVEP versus TURP. Prostate volume
was not considered as an inclusion criterion; the mean prostate weight was 57.2 g in the ThuVEP
group and 64.7 g in the TURP group. Only PVR and hospital stay data could be retrieved from
this study, with no significant differences between the technologies. There were no data on IPSS,
Qmax, QoL, BPHII, reintervention or operative time.

ThuVEP versus HoLEP

See the section on HoOLEP.

B-VEP

B-VEP versus TURP

Two RCTs (Wang 2020, n=101; uncertain RoB; Zhang 2015, n=112; uncertain RoB) including 213
patients compared B-VEP versus TURP. Outcomes assessed in these studies are indicated in
Table 4-21. There were no data for BPHII or reintervention.

Table 4-21: Effectiveness outcomes assessed in RCTs comparing B-VEP versus TURP

Study ID Zhang 2015 Wang 2020
IPSS at 3 months X X
IPSS at 6 months X
Qmax at 3 months X X
Qmax at 6 months X
PVR at 3 months X X
PVR at 6 months X
QoL at 3 months X X
QoL at 6 months X
Hospitalisation time X

Procedure time X

Both studies included patients with prostate volume >90 ml. Pooling of data was possible for IPSS,
Qmax, PVR and QoL at 3 months, for which no significant differences were observed. In the study
by Zhang 2015, both procedure time (63.9 vs. 78.1 min; p<0.001, 95% CI not available) and hos-
pitalisation time (100.2 vs. 116.0 h; p=0.004, 95% CI not available) were significantly shorter in the
B-VEP group compared to TURP.
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Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

IPSS at 3 months

B-VEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Wang2020 69 36 A0 7 34 51 4832% -010[1.47,1.37] 772272@72 72
Zhang2015 54 33 56 6 38 56 51.8% -0.60[-1.92 072 @27272@2@
Total (95% CI) 106 107 100.0% -0.36 [1.31, 0.59]
Heterogeneity: Chi®= 027, df=1 (F=061); F=0% I—‘ID 55 D é 1D=
Testfor overall effect. Z=0.74 (P = 0.46) Favours [experimental] Favours [control

Note: lower IPSS scores are better.

Qmax (ml/s) at 3 months

BVEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Wang2020 08 45 &0 I3 4 81 71.0% 0.60[1.08 2.26] - 2222@72 2
Zhang2015 23 74 86 208 66 56 20.0% 2.20[0.40,4.80] T @2220: 8
Total {95% CI) 106 107 100.0% 1.06 [-0.33, 2.46] -
Heterogeneity: Chif=1.03, df=1 (F=0313; F=3% =—1D 55 b é 1D=
Testforoverall effect Z=1.48 (F=0.14) Favours [control]  Favours [experimental]

Note: higher Qmax values are better.

PVR (ml) at 3 months

BVEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% C| ABCDETFG
Wang2020 147 84 a0 132 94 51 34.2% 1.50[1.98, 4.98] 2222@72 2
Zhann2014 111 6.4 a6 108 7.1 56 B5.8% 0.30[2.20,2.80] ®2722020
Total {95% Cl) 106 107 100.0% 0.71 [1.32, 2.74]
Heterogeneity: Chif= 0.30, df=1 (P=0.58); F=0% I_1 p % 1 % 1D=
Test for overall effect 2= 0.68 (P =0.44) Favours [experimental] Fawours [cantrol]

Note: lower PVR values are better.

QoL at 3 months

B-VEP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl IV, Random, 95% Cl ABCDEFG
Wang2020 27 14 &0 27 0.8 &1 47.8%  0.00[0.45 0.45] 77272 @727
Zhang2015 24 12 86 27 14 56 52.23%  -0.30[0.73,0.13 @227202@
Total (95% CI) 106 107 100.0%  -0.16 [-0.46,0.15]
Heterogeneity Tau®= 0.00; Chi®= 0,91, df= 1 (P = 0.34); F= 0% ’_2 1 B 1 2:
Testfor overall effect 2= 1.00 (F = 0.32) Favours [experimental] Favours [control]

Note: lower QoL scores are better.
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4.4.1.5 Hybrid techniques: Vaporesection

TUVRP

TUVRP was assessed in comparison to TURP in four of the RCTs, including a total of 560 patients.

TUVRP versus TURP

Five RCTs (Dunsmsuir 2003, n=51; Geavlete 2010, n=155; Gupta 2006, n=100; Yip 2011, n=86;
Yee 2015, n=168) compared TUVRP versus TURP for the outcomes listed in Table 4-22. No data
were available for Qmed, BPHII or postoperative LUTS (as a binary outcome).

Table 4-22: Effectiveness outcomes assessed in RCTs comparing TUVRP versus TURP

Study ID Dunsmuir Geavlete Yee Yip Gupta
2003 ° 2010 2015 2011 2006

IPSS at 1 month X X

IPSS at 3 months X X X

IPSS at 6 months X X X X

IPSS at 12 months X X

Qmax at 1 month X x°

Qmax at 3 months X X X

Qmax at 6 months X X X X

Qmax at 12 months X X

PVR at 1 month X

PVR at 3 months X X X

PVR at 6 months X X X x°

PVR at 12 months X x°

QoL at 1 month X

QoL at 3 months X X

QoL at 6 months X X

Reintervention at 1 month X

Persistent irritative symptoms X X

Hospitalisation time X X X X

Procedure time X X X X X

# Data for IPSS, Qmax, QoL and PVR were extrapolated from graphs.
® Data for IPSS at 1 month were extrapolated from a graph.
¢ Data not available.

Patients included in one study (Geavlete 2010) had prostate size falling entirely within the 30—80 ml
subgroup, whereas two studies (Yip 2011 and Yee 2015) included patients with an average pros-
tate size of 61 ml and one study (Dunsmuir 2003) included patients with a prostate size between
16 and 60 ml.

Pooling of data was possible for IPSS (at 3, 6 and 12 months), Qmax (at 1, 3, 6 and 12 months)
and PVR and QoL (at 3 and 6 months). Differences were found in favour of TUVRP for IPSS at 3
months (mean —1.45, 95% CIl —2.55 to —0.34; 1°=88%, high RoB), but high heterogeneity, possibly
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due to RoB (random sequence generation in Geavlete 2010) and differences in the homogeneity
of the populations studied, may limit the value of the pooled result (sensitivity analyses without
Geavlete 2010 do not show significant differences); and for Qmax at 1 month (mean 2.12, 95% CI
0.39-3.85; 1°=0%, high RoB). The quality of the evidence was judged as low for IPSS at 3 months
(owing to inconsistency and RoB) and for Qmax at 1 month (downgraded for imprecision and RoB).

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel {performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (aftrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

IPSS at 1 month

TUVRP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDETFG
Geavlete2010 44 72 75 B3 T2 80 -3.90[6.17,-1.63] — [TTT
¥ip2011 127 81 45 105 B4 40 2.20[1.30,570] —— ®@720000
1 1 1 1
-10 -5 il g 10
Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
IPSS at 3 months
TUVRP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFAG
Dunsmuir2003 56 43 30 8 1.3 21 458% -2.40[4.04,-0.76] —a— ®©20200"
Geavlete2010 48 7T F5 86 T 80 252% -3.30[B.01,-1.59] —e L L1 1T B i
Yeell15 11 7.2 FF B8 58 79 20.0%  210[0.05 415 —— @272090729
Total (95% Cl) 182 180 100.0% -1.45[-2.55, 0.34] -
Heterogeneity: Chi*= 17.12, df= 2 (P = 0.0002%; F= 88% =_1 0 5 5 f 10’
Testfor overall effect Z= 2.56 (P =0.01) Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
IPSS at 6 months
TUVRP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Dunsmuirz003 56 45 24 72 1.5 20 426% -1.70[3.62 027 —— 270200 *
Geavlete2010 5108 75 91 108 80 13.3% -4.10F7.53,-0.67] —_— e®e®2 72
Gupta2006 58 77 &80 G1 BE A0 19.8% -0.20[-3.01,261] —_— Al A A B A Al S
Yee2015 98 77 B3 83 B6 59 243% 1.50[1.04 404 —— @272007@
Total (95% CI) 212 209 100.0% -0.94[-2.20,0.31] .
Heterogeneity: Chi®= 7.67, df= 3 (P = 0.08); F= 61% =-1n 5 5 5 10’
Testfor overall effect Z=1.48 (F=0.14) Favours [experimental] Favours [control]
Notes: SD values for Gupta 2006 are from Yee 2015, the study with the most similar prostate size.
Lower IPSS scores are better.
IPSS at 12 months
TUVRP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Dunsmuir2ons 45 32 20 B2 17 20 755% -1.40[-2.99,0.19] — 220200
Gupta2 006 54 77 50 A6 BE 50 242% -0.20[3.01,2.61] — 22227222
Total {95% CI) 70 70 100.0% -1.11[-2.49,0.27] -
Heterngeneity; Chi*= 0.63, df=1 (P = 0.47); F=0% ! ! |
Testf Il effect: Z=1.67 (P=012 10 S 0 5 1
estfor overall effect: Z=1.57 (F=012) Favours [experimental] Favours [control]
Notes: SD values for Gupta 2006 are from the data for IPSS at 6 months in Yee 2015 since prostate size
in the two studies is similar and IPSS SDs are stable. Lower IPSS scores are better.
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Qmax (ml/s) at 1 month

TUVRP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CIl ABCDEFAG
Geavlete2010 227 6 75 205 B0 236% 2.20[0.21,4.00] [TTTEEE:
¥ip2011 176 9 46 161 108 40 164% 1.70[2.56, 5.96] e @220000
Total {95% CI) 121 120 100.0% 2.12[0.39, 3.85] -
Heterogeneity: Chi®= 0.04, df=1 (P =0.83); "= 0% I—'ID % b :IS 1D=
Testfor overall effect Z=2.40 (P =0.02) Favours [control]  Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 3 months
TUVRP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight [V, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Dunsmuir2003 193 7 30 24 55 21 165% -210[5.54,1.34] — 22072007
Geavlete2010 223 B4 75 20 B4 80 538% 2.30(0.38 4.27) —a— [ T 1T T Tai
Yee2015 145 & 77 164 86 70 293% -1.090[4.51, 071 — @27:20070
Total (95% CI) 182 180 100.0% 0.33[-1.08, 1.74] ?-
Heterogeneity: Chi*=8.77, df= 2 (P=0.01); F=77% I ! 1 1 |
Testfi Il effect: 2= 0.46 (P = 0.65 -0 -3 0 5 10
estfor overall effect: 2= 0.46 (P = 0.65 Favours [control] Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 6 months
TUVRP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CIl ABCDETFAG
Dunsmuir2003 191 36 24 17.3 58 20 206% 1.80[1.12,4.77 —— ®207900"
Geavlete2010 218 65 75 193 BS 80 41.8%  2.50([0.45 4.54] —a— [ L1 1 Bl i)
Gupta2006 225 73 50 207 09 50 17.0%  1.80[-1.41,5.01] —_1— 222272722
Yee2015 144 7.3 63 178 9 59 206% -3.50[-6.42 -0.59] e ®272007°9
Total {95% CI) 212 209 100.0% 1.00 [-0.32, 2.33] -
Heterogeneity: Chi*=11.71, df= 3 {P=0.008); F=74% '—10 |5 b :'5 ‘ID

Testfor overall effect 7= 1.48 (P =0.14) Favours [control]  Favours [experimental]

Notes: SD values for Gupta 2006 are from Yee 2015, the study with the most similar prostate size. Higher Qmax values are better.

Qmax (ml/s) at 12 months

TUVRP TURP Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% C| ABCDETFG
Dunsmuir20n3 17.4 45 20 157 38 20 G0S8% 1.70 [0.88, 4.28] @:0200"
Gupta200s 236 73 &0 237 09 A0 39.2% -010[3.31,311] Al S B B B B
Total (95% CI) 70 70 100.0% 0.99 [-1.02, 3.01]
Heterogeneity, Chi*= 0.73, df=1 (P=0.39) F= 0% 5_1 p 55 1 é 1D=
Testfor overall effect Z=0.97 (P =0.33) Favours [contral] Favours [experimental]

Notes: SD values for Gupta 2006 are from the data for Qmax at 6 months in Yee 2015 since prostate size

in the two studies is similar and the Qmax SDs are stable. Higher Qmax values are better.

PVR (ml) at 3 months

TUVRP TURP Mean Difference Mean Difference Risk of Bias

Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Dunsmuir2003 845 B 30 B3B 477 21 137% 2070[10.78,52.19) — ®@7207007
Geavleta2010 18 B43 7H 285 643 80 331% -10.50 [30.76, 9.76)] —— L D11 Bl
Yee2015 555 544 T 47 472 79 A31%  8.50[7.50,24.50] — @2720079
Total {95% CI) 182 180 100.0%  3.88[-7.79,15.54] ?
Heterogeneity: Chi*= 3.36, df= 2 (P=0.19); = 40% 50 25 B 255 5’0
Testfor overall effect 2= 0.65 (F = 0.51) Favours [experimental] Favours [control]

Note: lower PVR values are better.
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PVR (ml) at 6 months

TUVRP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Dunsmuir2003 761 803 24 597 464 20 10.7% 19.40[19.62,56.47] — 270200
Geavlete2010 16 575 75 26 575 B0 46.9% -10.00[28.11,811] —a— [ T T T Tl
Yee2015 573 574 B3 50 499 59 424% 7.30[11.75, 26.35] —— 872720070
Total (95% CI) 162 159 100.0% 0.36 [-12.05,12.77] ?
Heterogeneity; Chif= 2.63, df= 2 (P=0.27); F= 24% t t 1 t t
Test for overall effect: Z= 0.06 (P = 0.95) e 35 0 % 80
- : : Favours [experimental] Favours [control]
Note: lower PVR values are better.
QoL at 3 months
TUVRP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFAG
Dungmuir2003 56 35 30 61 31 2 06% -050[2.321.37 2720700~
Geavlete2010 14 05 75 16 05 80 83.5% -0.20[-0.35,-0.04] [ T1 T Tl 2
Yee2015 2312 77 21 11 73 158% 0.20[0.16, 0.56) @22007°0
Total {95% CI) 182 180 100.0% -0.14[-0.28, 0.01]
Heterogeneity; Chif= 410, df=2 (F=013), F=91% 54 52 3 é i
Testfor averall effect Z=1.89 (P = 0.08) Favours [experimental] Favours [control]
Note: lower QoL scores are better.
QoL at 6 months
TUVRP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
DunSMUIrz003 56 26 24 72 15 20  33% -160[2.83 -0.37] ®7207200°
Geavlete2010 14 08 75 1.7 08 80 61.3% -0.30[0.5%-0.03 L D11 Bl i
ee2015 22 11 B3 189 1 83 355% 0.30[0.07 0.67] @77200: @
Total {95% CI) 162 159 100.0% -0.13 [-0.35, 0.09]
Heterogeneity; Chi*=11.9%, df= 2 (P= 0.003); F= 83% f ; i I f
Testf lleffect Z=1.14 (P=0.25 -4 -2 0 ? 4
estfor overall effect 2= 1.14 (F=0.25) Favours [experimental] Favours [contral]
Note: lower QoL scores are better.
Hospitalisation time (h)
TUVRP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean  SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Dunsmuir2003 48 288 30 36 288 21 -1.20[17.26, 14586 —i— 272072007
Geavlete2010 476 1194 75 931 1184 80 -45.50[82.80,-5.20] e [ 11T T2
Yee2015 4317 1879 84 5233 3058 84 -9.16[16.84,-1.48 —+ @2200°9®
Yip2011 571 337 46 BB 484 40 -3.90[27.04, 9.24] — @?220000
-00 50 0 50 100
Favours [experimental] Favours [control]
Procedure time
Experimental Control Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFAG
Geavlete2010 351 303 75 504 303 B0 -15.30[-24.85,-5.74] —+ [TTT EEE]
Gupta2006 559 181 &0 G441 131 50 -B.20[14.39,-2.01] -+ 7272727272
Yee2015 516 245 94 385 203 24 13.10(6.30,19.90] -+ ®@27:900: 9
Yipz011 4006 2002 46 392 175 40 1.40 [-6.57, 9.37] -+ @2290000
00 -a0 0 a0 100
Favours [experimental] Favours [control]
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ThuVARP

ThuVARP was assessed in one RCT (Hashim 2020, uncertain RoB), comparing ThuVARP versus
TURP and including a total of 410 patients with prostate size between 20 and 50 ml.

A noninferiority hypothesis was postulated for IPSS and Qmax at 12 months (co-primary endpoints)
for a difference of <2.5 points and <4 ml/s, respectively. In the intention-to-treat analysis, ThuVARP
was noninferior to TURP for IPSS, while TURP was superior to ThuVARP for Qmax (MD 3 ml/s,
95% CI —5.8 to —0.5). The latter result is around the MCID, although it should be considered that
26% of patients allocated to ThuVARP were eventually switched to TURP for several reasons (e.g.,
equipment issues, large prostate, bleeding, poor visibility) and 2% did not undergo TURP. A com-
plete list of reasons for failure to undergo the randomised treatment is available in the supplemen-
tary appendix of the RCT [43]. No data are available for PVR, QoL, procedure time or postopera-
tive LUTS (as a binary outcome). Table 4-23 shows the available results.

Table 4-23: Effectiveness outcomes assessed in Hashim 2020
comparing TUVRP versus TURP

Outcome ThuVARP TURP p value (95% CI)
IPSS at 12 months 6.4 6.3 (-0.9to 1.5)
IPSS quality of life 1.7 15 0.29
Qmax at 12 months (ml/s) 20.2 23.2 (-5.8 to—0.5)
Reintervention (%) 2.0 1.0 -
Frequency >8 times/day (%) 12 10 0.60
Nocturia (%) 44 37 0.10
Frequency >8 times/day (%) 12 10 0.60
Hospital stay (h) 48 48 0.31

4.4.1.6 Hybrid techniques: Enucleoresection

B-TUERP

B-TUERP was assessed in two RCTSs, including a total of 320 patients.

B-TUERP versus TURP

One RCT (Samir 2019, n=240; uncertain RoB) compared B-TUERP versus TURP among patients
with a prostate size >80 ml for the outcomes listed in Table 4-24. The authors reported significant
differences in favour of B-TUERP versus TURP for functional outcomes (except Qmax at 6 months
and QoL at 24 months) and hospital stay; operative time was longer with B-TUERP. Since 95% Cls
were not available, it was not possible to assess imprecision associated with the reported esti-
mates.

No data were available for Qmed, BPHII, reintervention, irritative symptoms or postoperative LUTS
(as a binary outcome).
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Table 4-24: Effectiveness outcomes assessed in Samir 2019
comparing B-TUERP versus TURP

Outcome B-TUERP TURP p value
IPSS at 1 month 15 19 <0.01
IPSS at 6 months 12 13 0.002
IPSS at 24 months 6 7 0.009
Qmax at 1 month (ml/s) 19.0 154 <0.001
Qmax at 6 months (ml/s) 22.0 19.0 0.76
Qmax at 24 months (ml/s) 24.9 20.1 0.03
PVR at 1 month (ml) 22.1 32.6 <0.001
PVR at 6 months (ml) 194 22.7 0.02
PVR at 24 months (ml) 18.6 24.7 0.001
QoL at 1 month 25 3 0.01
QoL at 6 months 2 2.5 <0.001
QoL at 24 months 1 2 0.24
Operative time (min) 105.1 61.1 <0.001
Hospital stay (h) 52.5 60.4 <0.001

B-TUERP versus DioLEP

One RCT (Xu 2013, n=80, uncertain risk of bias) compared these two technologies in patients with
average prostate size of 67 ml (no range or inclusion criteria available), assessing the outcomes

listed in Table 4-25. Compared to DioLEP, B-TUERP needed a longer operative time and was
associated with higher incidence of irritative symptoms. Since 95% Cls were not available, it was
not possible to assess uncertainty associated with the reported estimates.

No data are available for Qmed, BPHII, reintervention or postoperative LUTS (as a binary outcome).

Table 4-25: Effectiveness outcomes assessed in Xu 2013 (n=80; uncertain RoB)
comparing B-TUERP versus DioLEP

Outcome B-TUERP DioLEP p value
IPSS at 3 months 7.5 7.0 0.24
IPSS at 6 months 6.3 6.1 0.51
IPSS at 12 months 5.3 4.9 0.17
Qmax at 3 months (ml/s) 22.9 23.1 0.82
Qmax at 6 months (ml/s) 23.1 23.3 0.81
Qmax at 12 months (ml/s) 23.3 235 0.87
PVR at 3 months (ml) 20.3 16.0 0.55
PVR at 6 months (ml) 4.8 4.1 0.80
PVR at 12 months (ml) 2.2 1.3 0.34
QoL at 3 months 1.9 1.7 0.25
QoL at 6 months 1.6 15 0.56
QoL at 12 months 1.2 1.2 0.63
Operative time (min) 50.3 33.7 <0.001
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Outcome B-TUERP DioLEP p value

Hospital stay (days) 5.3 5.0 0.10

Irritative symptoms (%) 35.0 125 0.02
M-TUERP

M-TUERP was assessed in one RCT (Li 2018, n=86; high RoB) in comparison to TURP for 86
patients. The study included patients with prostate volume >80 ml. Operative time was the only ef-
fectiveness outcome retrievable and it did not significantly differ between the groups. There were
no data on IPSS, Qmax, PVR, QoL, hospitalisation time or BPHII.

4.4.1.7 Aquablation

Aquablation was assessed in one RCT (WATER study), with four publications presenting results at
different follow-up times for comparison to TURP among 181 patients (Gilling 2018, 2019a, 2019b,
2020; uncertain RoB). The outcomes assessed in these papers are listed in Table 4-26. No data
were available for BPHII.

Table 4-26: Effectiveness outcomes assessed in RCTs comparing Aquablation versus TURP

Study ID Gilling 2018 Gilling 2019a Gilling 2019b Gilling 2020
IPSS at 1 month X X
IPSS at 3 months X X
IPSS at 6 months X X X X
IPSS at 12 months X X
IPSS at 24 months X X
IPSS at 36 months X
Qmax at 1 month X X
Qmax at 3 months X X
Qmax at 6 months X X X X
Qmax at 12 months X X
Qmax at 24 months X X
Qmax at 36 months X
PVR at 1 month X X
PVR at 3 months X X
PVR at 6 months X X X X
PVR at 12 months X X
PVR at 24 months X X
PVR at 36 months X
Reintervention at baseline X

Reintervention at 12 months X

Reintervention at 24 months X

Reintervention at 36 months X

Version 1.1, 07 May 2021 EUnetHTA Joint Action 3 125



Comparative effectiveness of surgival techniques and devices for the treatment of BPH

Study ID Gilling 2018 Gilling 2019a Gilling 2019b Gilling 2020
QoL at 1 month X
QoL at 3 months X
QoL at 6 months X
QoL at 12 months X

QoL at 24 months

QoL at 36 months

Hospitalisation time

Procedure time

The WATER study presented data for 6, 12, 24 and 36 months of follow-up and included patients
with prostate size in the range 30—80 ml. Mean prostate size was 54.1 ml in the Aquablation group
and 51.8 ml in the TURP group. At 6 months, the primary efficacy endpoint was the change in IPSS
from baseline, with noninferiority declared if the lower bound for the two-sided 95% CI for the dif-
ference in score change at 6 months exceeded —4.7 points. The MD in score change at 6 months
was 1.8 points greater for Aquablation (16.9 points for Aquablation vs. 15.1 points for TURP) show-
ing noninferiority of Aquablation versus TURP (p<0.0001), whereas superiority was not shown for
this or for the other outcomes (results presented in Table 4-27). The quality of the evidence was
rated as low owing to uncertain RoB for allocation, performance and attrition bias and considering
the imprecision of the estimates.

Table 4-27: Main effectiveness results from the WATER study

Aquablation vs. TURP (Gilling 2018, 2019a, 2019b, 2020, n=181; uncertain risk of bias)

Outcome Aquablation TURP Follow-up Statistical significance
Qmax (ml/s) 20.3 18 6 months 0.14

10.3° 10.6° 12 months 0.863

11.2° 8.6° 24 months 0.188

11.6° 8.2° 36 months 0.084
PVR (ml) 42 48 6 months -

52° 63° 12 months 0.462

572 70° 24 months 0.389

52° 53° 36 months 0.980
IPSS 5.9 6.8 6 months Noninferiority p<0.0001

Superiority p=0.1347)

15.1 2 15.1 2 12 months 0.989

14.7 2 14.9° 24 months 0.830

14.4° 13.9° 36 months 0.684
QoL 1.3 15 6 months 0.458

3.2° 35° 12 months 0.317

3.2° 3.3°% 24 months 0.700

3.2° 3.2°% 36 months 0.784
Operative time (min) 33 36 0.27
Postoperative stay (days) 14 14 0.34

# Mean improvement.
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44.1.8 TUMT

TUMT was assessed in four RCTs, all of which were comparisons versus TURP (n=419).

TUMT versus TURP

Four studies including 419 patients (D’Ancona 1989, n=52; uncertain RoB; Dahlstrandt 1995, n=69;
uncertain RoB; Wagrell 2002, n=154; high RoB, Floratos 2001, n=144; uncertain RoB) compared
TUMT versus TURP. Outcomes assessed in these studies are indicated in Table 4-28. There were
no data on BPHII, hospitalisation time or procedure time.

Table 4-28: Effectiveness outcomes assessed in RCTs comparing TUMT versus TURP

Study ID Dahlstrandt 1995 | Floratos 2001 ? D'Ancona 1998 Wagrell 2002
IPSS at 3 months X X X
IPSS at 6 months X X X
IPSS at 12 months X X X X
IPSS at 24 months X X

IPSS at 30 months X

IPSS at 36 months X

Qmax at 3 months X X X
Qmax at 6 months X X X
Qmax at 12 months X X X X
Qmax at 24 months X X

Qmax at 30 months X

Qmax at 36 months X

PVR at 3 months X X

PVR at 6 months X X

PVR at 12 months X X X X
PVR at 24 months X X

PVR at 30 months X

PVR at 36 months X

Reintervention X X

QoL at 3 months X
QoL at 6 months X
QoL at 12 months X X
QoL at 24 months X

QoL at 36 months X

? Data for IPSS and Qmax were extracted from graphs; data for PVR and QoL were not extracted.

Two studies used prostate volume (>30 ml Floratos 2001; 30—100 ml Wagrell 2002) as an inclu-
sion criterion. One study (Dahlstrandt 1995) used prostate length as an inclusion criterion (35-50
mm), while another (D’Ancona 1998) used both prostate length (25-50 mm) and prostate volume
(30—100 ml) to select patients. Mean prostate volume was similar in the three studies that report-
ed it (42-48.9 ml for TUMT and 44-52.7 ml for TURP). Only one study reported a prostate volume
range (30-82 for ml TUMT and 31-86 ml for TURP).

Version 1.1, 07 May 2021 EUnetHTA Joint Action 3 127



Comparative effectiveness of surgival techniques and devices for the treatment of BPH

Dahlstrandt 1995 used the Madsen Symptom Score, so in pooling of data this was considered
together with IPSS for symptom score as an outcome (using SMD) at 3, 6, 12 and 24 months;
pooling of data was also possible for Qmax (same timing), PVR at 3, 6 and 12 months, and rein-
tervention. Significant differences were observed in favour of TURP for symptom score at 3 months
(mean 0.36, 95% CI 0.07—0.66; 1°’=0%, uncertain RoB), 6 months (mean 0.44, 95% Cl 0.18-0.70;
1°=2%, high RoB), 12 months (mean 0.63, 95% CI 0.40-0.85; 1°=85%, high RoB) and 24 months
(mean 2.04, 95% Cl 0.96-3.12; 1°=88%, high RoB); Qmax at 3 months (mean —4.31 ml/s, 95% ClI
-6.25 to —2.37; 1°=59%, high RoB), 6 months (mean —2.94 ml/s, 95% C| —4.43 to —1.44; 1°=91%,
high RoB), 12 months (mean —5.52 ml/s, 95% Cl —7.18 to —3.87; 1°=79%, high RoB) and 24 months
(mean =5.52 ml/s, 95% Cl —7.72 to —3.33; 1°=0%, high RoB); and PVR at 12 months (mean 22.56
ml, 95% CI 6.82—-38.31; 1°=66%, high RoB). The latter analysis lacks statistical significance when
data from Dahlstrandt 1995 (showing very high values) are excluded. High heterogeneity could be
explained by attrition bias in one study (D’Ancona 1998, for longer follow-up), a possible impact of
unequal randomisation on study power in two studies (D’Ancona 1998 and Wagrell 2002), and
data reliability in Floratos 2001 (data extracted from figures). The differences were below the MCID
for IPSS and higher than the MCID for Qmax. The quality of the evidence was judged moderate
for symptom score at 3 months (owing to imprecision) and 6 months (owing to RoB); low for symp-
tom score and Qmax at 12 months (owing to inconsistency and RoB) and Qmax at 24 months
(owing to imprecision and RoB); and very low for symptom score at 24 months and for Qmax at 3
and 6 months (owing to imprecision, inconsistency and RoB).

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Symptom intensity score at 3 months (Dahlstrandt 1995 reported the Madsen Symptom Score;
SMDs used)

TUMT TURP Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFAG
D'Anconalggg 181 8.2 K 5.1 31 21 18.2% 1.48[0.85, 2.11] —= 7222@72 72
Dahlstrandt1 995 29 3 36 1.7 26 32 30.89% 0.42 [-0.08, 0.90] i ??r?r 2?7
Wagrell2002 8.4 &4 85 B.Y 43 41 51.0% 0.33[-0.05, 0.70] il 77222290
Total (95% CI) 152 94 100.0% 0.57 [0.30, 0.83] L 2
Heterogeneity: Chi*=10.05, df= 2 (P = 0.007); F= 80% t t t

- -2 0 2 1

Testfor overall effect 2= 4.15 (P < 0.0001) Favours [experimental] Favours [control]

Note: lower scores are better.

Symptom intensity score at 3 months in the sensitivity analysis excluding D’Ancona 1998
(imbalanced randomisation, possibly underpowered)

TUMT TURP Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Dahlstrandt! 395 29 3 36 1.7 28 32 3TV% 0.42 [-0.06, 0.90] 111 1 1 1
Wagrell2002 84 54 a5 6.7 43 41 B2.3% 0.33[-0.05,0.70] 222272800
Total (95% CI) 121 73 100.0% 0.36 [0.07, 0.66] &

Heterogeneity: Chi®= 009, df=1 (P=0.77), F= 0% 1 1 1 t

ot N - -2 0 2 1
Testfor overall effect 2= 2.41 (P = 0.02) Favours [experimental] Favours [control]

Note: lower scores are better.
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Symptom intensity score at 6 months (Dahlstrandt 1995 reported the Madsen Symptom Score;

SMDs used)
TUMT TURP $td. Mean Difference $td. Mean Difference Risk of Bias

Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
D'Anconalds8 6.7 85 28 4 21 20 196% 0.60[0.01,1.19] = 227272@77
Dahlstrandt! 335 6 26 37 11 18 32 286% 0.65[0.17,1.14] — 22272727
Wagrell2002 74 B2 45 58 5 43 51.8% 0.25[-0.11, 0.62] T 227272780
Total (95% CI) 160 95 100.0% 0.44[0.18, 0.70] -

Heterogeneity, Chi*=2.04, df=2 (P =0.36), F= 2% I2 I1 i } 2:

Testfor overall effect Z=3.28 (P=0.0010)

Note: lower scores are better.

Favours [experimental]

1
Favours [contral]

Symptom intensity score at 12 months (Dahlstrandt 1995 reported the Madsen Symptom Score;

SMDs used)
TUMT TURP Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
D'Anconal 998 5 27 27 34 22 17 13.3% 0.62[0.00,1.25] = 7227272@77?
Dahlstrandt1 995 22 24 33 06 1.4 M 197% 0.80[0.29,1.31] —— 1l 1 1 1 1 1
Floratos2001 69 44 a5 18 3 48 2T49% 1.33[0.90,1.76] —— 22222@7
Wagrell2002 T4 B2 a3 71 BB 43 39.2% 0.058[F0.31, 0.41] - 22227200
Total (95% CI) 208 139 100.0% 0.63 [0.40, 0.85] L ]
Heterogeneity: Chi®= 20,56, df= 3 (P = 0.0001); F= 85% _54 _52 b é i
Testfor overall effect £=5.43 (P =0.00001) Favours [experimental] Favours [control]
Note: lower scores are better.
Symptom intensity score at 24 months
TUMT TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Dahlstrandt1995 23 3 M 1.2 18 . F40% 110016, 2.36] Hl- -1 1-1- 1 1 1
Floratos2001 65 BB 46 1.8 28 38 260% 4.70[2.58 6.82] — -1 11 . ?
Total (95% CI) 77 62 100.0% 2.04 [0.96, 3.12] -
Heterageneity: Chi*= 821, df=1 (P=0.004); F= 88% I—‘ID 55 b % 1D=
Testforoverall efiect 2= 3.68 (P =0.0002) Favours [experimental] Favours [control]
Note: lower scores are better.
Qmax (ml/s) at 3 months
TUMT TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95%Cl IV, Fixed, 95% Cl ABCDEFG
D'Anconal998 1548 8 3196 11.2 21 122% -410[966,1468) ——— R T
Dahlstrandt1 995 116 4.2 36 181 FA 32 476% -GA0[9.32-368] —@— a2 ?
Wiagrell2002 128 61 21 146 9 41 40.3% -1.80[-4.86,1.26] — 7727271900
Total (95% Cl) 148 94 100.0% -4.31[-6.25,-2.37] e
Heterogeneity: Chiz= 4.82 di= 2 (P = 0.09); P= A9% 5_1 0 55 D ! 1D=
Testfor overall effect 2= 4.35 (F < 0.0007) Favours [control] Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 6 months
TUMT TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
D'Anconal9ge 17 7.4 28 183 A9 20 155% 170210, 5.50] e 227228022
Dahlstrandt! 995 118 349 aFr 186 &2 I 453% -BA0[902 -458 2 —E— Trrr R
Wagrell2002 1345 6.1 91 138 68 43 382% -0.30 [2.69 2.048] —a— ol Sl A Sl S ..
Total {95% Cl) 156 94 100.0% -2.94[4.43, 1.44] £ 2
Heterogeneity: Chi®= 22.06, df= 2 (P = 0.00013; F= 91% I—‘ID 55 b % 1D=
Testfor overall effect: 2= 3.85 (P = 0.0001) Favours [control] Favours [experimental]
Note: higher Qmax values are better.
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Qmax (ml/s) at 12 months

TUMT TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean 5D Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 85% Cl ABCDEFG
D'Anconaldgg 171 7.8 27 18.3 107 17 8.0% -2.20 [-8.08, 3.68] - 2222@727
Dahlstrandt1 985 126 38 33 1849 B 31 440% -6.30 [8.80,-3.80] - 7222221
Floratos2001 142 BY 56 25 1141 41 186% -1080[14.65, -6.95] — 72722272907
VWagrell2002 133 B 73 182 T8 31 29.9% -1.90 [4.87,1.17] — 22227200
Total (95% CI) 189 120 100.0%  -5.52 [-7.18, -3.87] <
Heterogeneity: Chi*=14.17, df= 3 (P = 0.003); F= 749% -2’0 —1’0 p 1=U 2’0
Testfor averall effect Z=6.92 (P = 0.00001) Favours [control] Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 24 months
TUMT TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl ABCDEFG
Dahlstrandt1 995 123 44 o 176 58 29 EBB.1% -530[-7.96, -2.64] —— 2k S Sl Sl A 4
Floratos2001 14 43 a7 20 10.7 36 31.89% -6O00[9859-211] ——— & ——— 77727272 @7
Total (95% CI) 67 65 100.0% -5.52[-7.72,-3.33] e
Heterogeneity: Chi*= 0.08, df=1 (P =077, F=0% =_1 0 =5 0 é 19:
Testfor overall effect Z=4 83 (P = 0.00001) Favours [control] Favours [experimental]
Note: higher Qmax values are better.
PVR (ml) at 3 months
TUMT TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
D'Anconal99g 255 881 3 105 245 21 391% 15.00[-7.98, 37.99] T 2222@727
Dahlstrandt! 995 147 45 36 134 32 32 BD8% 13.00[-5.41,31.41] —— FrPrr 22
Total (95% CI) 67 53 100.0% 13.78[-0.59, 28.15] o
Heterogeneity: Chif=0.02, df=1 (P =0.89); F= 0% ' t t {
o - -100 -50 0 50 100
Testfar overall effect: 2= 1.68 (P = 0.08) Favours [experimental] Favours [control]
Note: lower PVR values are better.
PVR (ml) at 6 months
TUMT TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFSG
CrAnconal993 306 4 28 827 707 20 30.8% -2210[56.61,12.41] e T2 ? ." ?
Dahlstrandt1995 166 64 ar 134 30 32 B91% 32.001[8.91, 45.04] —i— -1 1 1 1 J 1
Total (95% CI) 65 52 100.0%  15.26 [-3.93, 34.46] R
Heterogeneity: Chi*= 6.52, df=1 (P = 0.01); F= 85% 5_1 0 -EED 1 SID 1DD=
Testfor overall effect Z=1.56 (F = 0.12) Favours [experimental] Fawvours [control]
Note: lower PVR values are better.
PVR (ml) at 12 months
TUMT TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
D'Anconal 998 704 813 27 236 2498 17 21.7% 46.80[13.02, B0.598] e — 22228722
Dahlstrandt! 995 152 G4 33 123 18 31 48.0%  28.00[6.26, 51.74] —i— 2222227
Wagrell2002 49 70 86 54 F7 38 30.3% -5.00[-33.60, 23.60] — 22227200
Total (95% CI) 146 86 100.0% 22.56 [6.82, 38.31] e
Heterogeneity: Chi*= 5.88, df= 2 (P = 0.08); F= 66% f t } |
o - -100 -50 a a0 100
Testfor overall effect. Z=2.81 (F = 0.00%) Favours [experimental] Favours [control]
Note: lower PVR values are better.
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PVR (ml) at 12 months in the sensitivity analysis excluding Dahlstrandt 1995 (very high values)

TUMT TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
D'Anconald9s 704 813 3T 236 298 17 #1.8% 46.80[13.02, 30.58] —a— 22220727
Wagrell2002 43 70 86 54 77 38 58.2% -5.00[33.60, 23.60] 22227200
Total (95% CI) 113 55 100.0% 16.63 [-5.20, 38.46]

Heterogeneity: Chi*= 5.26,df=1{F =002, F=81%

Testfar overall effect Z=1.48 (P=0.14) o -5l v 50 1oo

Favours [experimental] Favours [control]

Note: lower PVR values are better.

Reintervention

TUMT TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI ABCDEFG
Dahlstrandt1 995 4 ar 4 32 331% 0.86 [0.24, 3.18] ol Sl Sl Sl Ol Bl 4
Floratos20m 14 T8 a 66  BGR.9% 1.48 [0.66, 3.31] 722727187
Total (95% CI) 115 98 100.0% 1.28 [0.65, 2.52]
Tatal events 18 12

Heterogeneity: Chi®= 047, df=1(P=048), F=0%

} } T }
Testfor overall effect Z=0.70 (P =10.48) 0.01 01 1 10 100

Favours [experimental] Favours [control]

4419 WAVE

WAVE was assessed in one RCT versus sham, including 197 patients (136 WAVE vs. 61 sham)
with a prostate size of 30—80 ml, with the possibility for patients in the sham arm to cross over after
3 months. Multiple publications are available with different follow-up periods. Only 3-month data
(before crossover) were extracted (McVary 2016b; low RoB). Outcomes assessed in the RCT are
indicated in Table 4-29. No data for reintervention, hospitalisation time or procedure time were re-
ported.

Table 4-29: Effectiveness outcomes assessed in McVary 2016b
comparing WAVE versus sham

Study ID McVary 2016b
IPSS at 1 month X
IPSS at 3 months X
IPSS at 6 months X
IPSS at 12 months X
Qmax at 1 month X
Qmax at 3 months X
Qmax at 6 months X
Qmax at 12 months X
BPH Il at 3 months X
QoL at 1 month X
QoL at 3 months X
QoL at 6 months X
QoL at 12 months X
PVR at 3 month X
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IPSS, Qmax, QoL and PBHII at 3 months significantly differed between the groups, in favour of
WAVE (Table 4-30). Lack of Cls for these estimates precluded assessment of their variability. The
mean change in IPSS at 3 months was —11.2 (95% CI -12.5 to —9.9) in the WAVE arm and —4.3
(95% CI —6.1 to —2.5) in the sham arm, which was a significant difference in favour of WAVE (p<
0.0001). The reduction in both arms was above the MCID of 3 points, but whether the difference
between the two technologies is above the MCID is unclear. For Qmax the mean change at 3
months was 6.2 ml/s in the WAVE arm and 0.5 ml/s in the sham arm, a significant difference in
favour of WAVE (p<0.0001). The mean change in the WAVE arm was above the MCID of 2 ml/s.
At 3 months, the decrease in mean BPHII score was —3.4 (95% CI -4.0 to —2.4) in the WAVE arm
and —0.9 (95% CI —1.3 to —0.5) in the sham arm, a significant difference in favour of WAVE (p=
0.0003). The mean reduction in QoL score at 3 months (a lower score indicates a patient benefit)
was -2.1 (95% CIl -2.4 to —1.8) in the WAVE arm and —0.9 (95% CI —1.3 to —0.5) in the sham arm,
a significant difference in favour of WAVE (p<0.0001).

It was not possible to assess how WAVE compares to other technologies because of the lack of
head-to-head comparisons.

Table 4-30: Effectiveness outcomes assessed in RCTs comparing WAVE versus sham

WAVE vs. sham
(McVary 2016a, McVary 2016b, Roehrborn 2017, McVary 2018, McVary 2019; n=135; high risk of bias)

Outcome WAVE Sham p value

Qmax at 3 months (ml/s) 16.1 10.8 <0.01; 95% ClI n.a.
BPHI at 3 months 2.9 4.7 <0.01; 95% Cl n.a.
IPSS at 3 months 10.8 17.5 <0.01; 95% Cl n.a.
QoL at 3 months 2.3 35 <0.01; 95% Cl n.a.

Abbreviations: n.a.=not available.

4.4.1.10 Nonablative techniques

TUIP

TUIP versus TURP

TUIP was assessed in five RCTs in comparison to TURP (Abd-El Kader 2012, Dgrflinger 1992,
Jahnson 1998, Riehmann 1995, Tkocz 2002), including a total of 451 patients with prostate size
of <30 ml (except Jahnson 1998, in which patients with prostate size between 20 and 40 ml were
included; the mean size was 26 ml). Outcomes assessed in these studies are listed in Table 4-31; it
should be noted that Dgrflinger 1992 and Jahnson 1998 used the Madsen-Iversen Symptom Score
instead of IPSS, and Rihmann 1995 used the Nedsen BPH questionnaire; all have been used as
symptom intensity scores). No data were available for BPHII.
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Table 4-31: Effectiveness outcomes assessed in RCTs comparing TUIP versus TURP

Study ID Abd-El Darflinger Jahnson Rihmann Tkocz
Kader 2012 1992 1998 1995 2002

IPSS at 3 months

IPSS at 12 months

IPSS at 24 months X X

IPSS at 48 months X X

Qmax at 3 months X

Qmax at 12 months X

Qmax at 24 months X X

Qmax at 48 months X X

Qmed at 48 months X

PVR at 48 months X

QoL at 24 months X

Reintervention total X

Reintervention at 12 months X

Reintervention at 48 months X X

Persistent irritative symptoms X

Postoperative LUTS X

Hospitalisation time X X

Procedure time X X X X

Pooling of data was possible for symptom intensity scores (at 3, 12 and 24 months), Qmax (at 3,
12, 24 and 48 months) and reintervention. Significant differences were observed in favour of TURP
for Qmax at 3 months (mean —4.87 ml/s, 95% CIl —-7.32 to —2.42; 1?=0%, high RoB), 12 months
(mean —4.71 ml/s, 95% CI| —7.54 to —1.88; 1°=00%, high RoB), 24 months (mean —1.12 ml/s, 95% CI
-1.80 to —0.44; 1°=89%, high RoB) and 48 months (mean —1.80 ml/s, 95% CI —2.20 to —1.40;
1°=0%, high RoB) and reintervention (RR 1.80, 95% CI 1.08-3.00; 1°=0%, high RoB). Hospitalisa-
tion time was shorter for TUIP (~1 day less) as well as procedure time (up to 40 min less). No dif-
ferences were observed for symptom score (from pooled data), PVR, QoL, Qmed, persistent irri-
tative symptoms or postoperative LUTS (from single RCTs). No data were retrieved for BPHII.

Three of the five studies included for direct comparison of TUIP versus TURP (Jahnson 1998, Rih-
mann 1995, Dgrflinger 1992) were judged at high RoB and two at uncertain RoB. Results for func-
tional outcomes seem to indicate that for patients with a small prostate (<30—40 ml) TURP performs
better for Qmax at all time points. The MD values are higher than the MCID up to 1 year (decreas-
ing thereafter), with low quality of evidence at 3, 12 and 48 months (RoB and imprecision) and
very low quality of evidence at 24 months (with additional inconsistency, which was not easy to ex-
plain given the quite homogeneous populations in the studies, except for the slightly older popula-
tion in Jahnson 1998). There was also 80% higher relative risk of reintervention with TUIP, for
which the quality of the evidence was judged as low owing to RoB and imprecision. It should be
noted that three of the five studies were carried out in the 1990s and the technology might have
undergone some technical changes since then.
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Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (peformance bias)

(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (aftrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Symptom intensity score at 3 months (different questionnaires; SMDs used)

Tuip TURP Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Jahnson1993 35 5 41 38 4 38 43T% -0.07 [-0.50, 0.37] T rT?? .. 7
Riehmann1995 5 5 a1 48 4 52 86.3% 0.04 [0.35,0.43] 727272720097
Total (95% CI) 92 91 100.0% -0.01 [-0.30, 0.28]
Heterogeneity: Chif= 012, df=1 F=072); F=0% 54 =2 i 1’2 i
Testfar overall effect Z=0.04 (F = 1.97) Favours [experimental] Favours [control]
Note: lower scores are better.
Symptom intensity score at 12 months (different questionnaires; SMDs used)
Tup TURP Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Jahnson1998 36 375 N 28 275 32 395% 0.24 [-0.25, 0.74] T2 .. ?
Riehmann1995 6 42 a0 A6 47 46 60.5% 0.09 [-0.31, 0.49] 27?72 .. ?
Total (95% CI) el 78 100.0% 0.15[-0.16, 0.46]
Heterogeneity, Chi®= 0,22, df= 1 (P = 0.64); F= 0% 14 12 T t i
Testfor overall effect Z=0.84 (F = 0.35) Favours [experimental] Favours [control]
Note: lower scores are better.
Symptom intensity score at 24 months (different questionnaires; SMDs used)
TUIP TURP Std. Mean Difference Std. Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CIl IV, Fixed, 95% CI ABCDEFG
Jahnson1 998 34 33 34 375 M 266% -0.10[0.59,0.39] 22722007
Riehmann1995 69 58 41 52 a1 40 333% 0.31 F0.13,0.74] 22722007
Tkocz2002 41 1.8 a0 51 149 a0 40.1% -0.54 [0.94,-0.14] - PO99999
Total (95% CI) 124 121 100.0% -0.14 [-0.39, 0.11]
Heterogeneity, Chi®= 7.82, df=2 (P =0.02); F=74% 54 52 5 é all
Testfor overall effect 2= 1.08 (F = 0.28) Favours [experimental] Favours [control)
Note: lower scores are better.
Qmax (ml/s) at 3 months
TP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFAG
Jahnson1993 15 63 41 197 83 39 57.3% -4.70[7.94,-1.48] —a— 7272272007
Riehmann19495 149 7.8 42 20 9.9 44 427% -510[-8.86,-1.34] —— 11 1 .. ?
Total (95% Cl) 83 83 100.0% -4.87 [7.32,-2.42] i
Heterogeneity, Chi*=0.02, di=1 (P = 0.87); F= 0% 5_1 2 55 ] é 105
Testfor overall effect: 7= 3.88 (P = 0.0001) Favours [control] Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 12 months
TUIp TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Jahnson1998 138 71 31 194 7.2 32 G44% -560[913,-207 —H—— 22722007
Riehmann1995 1682 9.7 42193 118 7 2ME%  -310[-7.851.658] — 777272007
Total {95% CI) 73 69 100.0% -4.71[-7.54,-1.88] -
Heterogeneity: Chi®= 0.69, df=1 (P=0413 7= 0% 5_1 0 55 b :IS 1D=
Testfor overall effect: 2= 3.26 (P = 0.0013 Favours [control] Favours [experimental]
Note: higher Qmax values are better.
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Qmax (ml/s) at 24 months

TUIP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Jahnsont39g 12 &1 32 205 9 N 35% -T.A0[11.11,-3.89] 27272007
Riehmann1994 124 57 32 171 72 N 45% -470[7.91,-1.49] 27222007
Tkoczz002 16.9 1.9 a0 176 1.7 a0 92.0% -0.70 [F1.41,001] rrr TR
Total {95% CI) 115 112 100.0% -1.12 [-1.80, -0.44] L 2
Heterogeneity: Chi®=18.09, df=2 (P=0.0001), F= 89% —‘IID IS b % 1=D
Testfor averall effect 2= 3.23 (P = 0.001) Favours [control]  Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 48 months
TuIp TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95%Cl IV, Fixed, 95% Cl ABCDEFG
Abd-El Kader2012 166 0.8 40 184 1 40 99.8% -1.80[F2.20,-1.40] -1l 1 1 1 1 1
Riehmann1&95 182 86 14 167 11.8 12 0.2% -1.50 [9.55 6.55] 27272790972
Total {95% Cl) 54 52 100.0% -1.80[-2.20,-1.40] ]
Heterogeneity: Chi*= 0.01, df=1 (P =0.94); F= 0% =—1D 15 i % 10:
Testfor overall effect Z=8.80 (P = 0.00001}) Favours [experimental] Favours [control]
Note: higher Qmax values are better.
Reintervention within 48—-60 months
TUIP TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI ABCDEFG
Ahd-El Kaderz012 3 40 3 40 158.8% 1.001[0.21, 4.66] o R A R S 4
Darflingeri 992 ] 21 4 26 188% 2481[086, 710] T 722272@727
Jahnson1998 10 43 3 42 16.0%  3.26[0.96,11.01] — 227272907
Riehmann1995 13 B q a5 49.4% 1.33[0.61, 2.86] —— 7227272007
Total (95% CI) 165 164 100.0%  1.80 [1.08, 3.00] <
Total events 34 19
P _ _ mo | ; ; ,
_I;!et?;ngenem;.l(};l ;?_132 gfs-PSEPU-DgAQ),I =0% o o 1 100
estfor overall effect Z=2.25 (P =0.02) Favours [experimental] Favours [control]
Hospitalisation time (days)
TUIP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total IV, Fixed, 95% Cl IV, Fixed, 95% C| ABCDETFG
Abd-El Kader2012 26 03 40 7 0.3 40 -1.10[-1.23,-0.97] + LA 111 1
Riehmanni9a5 3175 1 43 3 A6 -1.30[-2.20,-0.40] —t 72727220807
1 1 1 1
-4 -2 a 2 4
Favours [experimental] Favours [control]
Procedure time (min)
TUIP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFAG
Abd-El Kader2012 2086 a 40 60 6.1 40 -39.40 [[41.52,-37.28] + POOOOOE
Jahnsoni 998 189 11.253 43 32 11.25 42 17.00[21.78,-12.22) —+ 22272007
Riehmann1895 23 22 1 85 324 56 -32.00[-42.15 -21.85] —t P90 ?..?
00 -75 0 25 50

TUIP + TURP versus TURP

Favours [experimental] Favours [control]

TUIP was also tested in association with TURP in two RCTSs, including a total of 164 patients, with
TURP alone as the comparator. Yeni 2002 (n=40) and Li 2013 (n=124) included patients with a
small prostate (<25 ml in Yeni 2002 and 20—40 ml in Li 2013), assessing the outcomes listed in
Table 4-32. Yeni 2002 reported changes from baseline for IPSS and Qmax and these data could
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not be pooled. Li 2013 reported higher Qmax at 6 months for TUIP + TURP (mean 6.69, 95% CI
4.29-9.09; high RoB). Data for procedure time showed high heterogeneity (favouring TURP in Li
2013 and TURP + TUIP in Yeni 2002). No data are available for PVR, Qmed, BPHII, reinterven-
tion, irritative symptoms or postoperative LUTS (as a binary outcome).

Table 4-32: Effectiveness outcomes assessed in RCTs comparing
TUIP + TURP versus TURP

Study ID Li 2013 Yeni 2002
IPSS at 6 months X x 2
Qmax at 6 months X x 2
QoL at 6 months X

Hospitalisation time X X
Procedure time X X

# Data could not be extrapolated.

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E)} Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Procedure time (min)

TURP+TUIR TURP Mean Difference Mean Difference Risk of Bias

Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG

Liz013 2132 533 63 1878 817 61 2.54 (010, 4.98] —— 227208007

Yenizooz 263 36 20 373 47 20 -11.00[13.58 -8.41] — 202223223
20 -0 0 10 20

Favours [experimental] Favours [control]

Hospitalisation time (days)

TURP + TUIP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Li2013 432 147 63 414 162 B 018[0.37,0.73 —— 272720007
Yeni2002 32 0B 20 35 b 20 -0.30[2.51,1.91] — A A A S A
1 1 1 1
-4 -2 ] 2 4

Favours [experimental] Favours [contral]

PAE

PAE was assessed in five RCTs: Abt 2018 (n=103; prostate size 25-80 ml), Carnevale 2016 (n=
30; prostate size 32-97 ml), Gao (n=114; prostate size 20—100 ml), Insausti 2020 (n=45; average
prostate size 60 ml) and Radwan 2020 (n=60; prostate size <100 ml), comparing PAE to TURP
for the outcomes listed in Table 4-33 and including a total of 352 patients. Two of these RCTs
postulated a noninferiority hypothesis for PAE versus TURP: Abt 2018 for IPSS at 3 months (pri-
mary endpoint) for a difference of <3 points, which was rejected as an adjusted analysis showed
an estimated difference of 2.9, with the CI including differences up to 5.2 that may be clinically
relevant. Insausti 2020 hypothesised a difference for noninferiority < -0.5 ml/s for Qmax at 1 year,
that was also rejected.
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Pooling of data was only possible for IPSS at 3 months (MD 3.48, 95% CI 2.86—4.11; 1°=0%, un-
certain RoB, moderate quality of evidence owing to imprecision) and persistent irritative symptoms
(RR 0.59, 95% CI 0.28-1.21; 1°=20%, high RoB, low quality of evidence owing to imprecision and
RoB). Pooling was not performed for other outcomes because of statistical heterogeneity (unex-
plained) and lack of SD values in Insausti 2020 and Radwan 2020. Insausti 2020 reported within-
group differences for QoL that favoured TURP (MD 0.69, 95% CI not available). Radwan 2020 pre-
sented data for two TURP groups (M-TURP and B-TURP) that could not be combined, and also
reported within-group differences favouring TURP for IPSS at 6 months (MD 4; p value and 95%
Cl not available) and Qmed (MD 5; p>0.001, 95% CI not available),

Table 4-33: Effectiveness outcomes assessed in RCTs comparing PAE versus TURP

Study ID Abt Insausti Radwan Carnevale Gau
2018* 2020° 2020° 2016 2014 ?
IPSS at 1 month X X
IPSS at 3 months X X X
IPSS at 6 months X X X
IPSS at 12 months X X X
IPSS at 24 months X
Qmax at 1 month X
Qmax at 3 months X X X
Qmax at 6 months X X X
Qmax at 12 months X X X
Qmax at 24 months X
PVR at 1 month X
PVR at 3 months X X X
PVR at 6 months X X
PVR at 12 months X X X
PVR at 24 months X
QoL at 1 month X
QoL at 3 months X X X
QoL at 6 months X X
QoL at 12 months X X X
QoL at 24 months X
Qmed at 1 month X
Persistent irritative symptoms X X
Postoperative LUTS X
Hospitalisation time X x° x ¢ X
Procedure time X X X X

# Data for IPSS, Qmax, PVR and QoL were extracted from graphs.

® SD values for IPSS, Qmax, PVR and QoL data in Insausti 2020 and IPSS and Qmax data in Radwan 2020

were not extrapolated.

¢ It was not possible to use these data.
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Risk of bias legend
(A) Random sequence generation (selection bias)
(B) Allocation concealment (selection bias)

(C) Blinding of paricipants and personnel (performance bias)

(D) Blinding of outcome assessment (detection bias)
(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

IPSS at 3 months

PAE TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Abt2018 102 1.9 48 B8 1.3 &1 093.0% 3.40([275 4.04] [IT LT T
Gan2014 186 74A &4 11 46 53 70% 4.60[2.25 6.95] @2272@77
Total (95% Cl) 102 104 100.0% 3.48 [2.86, 4.11] L
Heterogeneity: Chi*= 083, df=1 (P=0.33; F=0% I—‘ID 55 ) % 1IZI=
Testfor overall effect 2= 10.98 (P < 0.00001) Favours [experimental] Favours [contral]
Note: lower IPSS scores are better.
IPSS at 12 months
PAE TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean 5D Total WV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFG
Carnevale2016 128 8 15 6.1 8.6 18 G.70[0.76, 12.64] — 272222@
Gao2014 109 41 52 102 43 A0 0.70[0.93, 2.33] T ®r7272727272
1 1 1 1
20 1o D 10 20
Favours [experimental] Favours [control]
Note: lower IPSS scores are better.
Qmax (ml/s) at 3 months
PAE TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFSG
Abt 2018 13 18 48 225 39 51 -950110.69,-8.31] + [IT X T T
Gao2014 173 36 A4 214 48 A3 -410[A.71,-2.49] —+ @r2272272
I 1 1 ]
-20 -10 0 10 0
Favours [control] Favours [experimental]
Note: higher Qmax values are better.
Qmax (ml/s) at 12 months
PAE TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Catnevale2016 101 65 18 271 87 15 -17.00[-22.50,-11.50] — 72727271 @
Gao2014 221 34 82 231 32 80 -1.00[-2.28,0.29] + @r222202
20 0 0 10 20
Favours [control] Favours [experimental]
Note: higher Qmax values are better.
PVR (ml) at 12 months
PAE TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDEFG
Camevale2016 23 71 15 83 1149 14 A4.00[17.47, 9043 —t— 7722717118
Ganz014 273 239 82 223 174 &0 S.00[311,1311] T @27222272
400 -AD 0 s0 100
Favours [experimental] Favours [control]
Note: lower PVR values are better.
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QoL at 12 months

PAE TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDETFSG
Carmevale2016 22 1.2 15 09 1.4 14 1.301[0.37, 2.23] — PO00C ?.
Gao2014 18 048 52 18 08 a0 010[0.23,0.43] -t @®r2272727272
1 1 1 1
N I
Favours [experimental] Favours [control]
Note: lower QoL scores are better.
Persistent irritative symptoms
PAE TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl ABCDEFG
Abt 2018 15 48 25 &1 88.8%  0.54[0.38,1.08] [ITI X111
Insaustiz0z0 4 23 3 22 11.2% 1.28[0.32, 5.06] — .' 2 . 2 ...
Total (95% Cl1) I 73 100.0% 0.71 [0.44, 1.14] ‘
Total events 19 28
o a ~ _ S | , , )
_I;!et?;ngenemi.logl ;2?: i;-;EPU-é.BS),I =0% o o 1 o0
estfor overall effect Z=1.43 (P =0.15) Favours [experimental] Favours [control]
Hospitalisation time (days)
PAE TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% Cl IV, Fixed, 95% Cl ABCDEFAG
Abt 2018 22 06 48 42 17 51 -2.00[-2.50,-1.50] —+ [TT EXTT]
GaoZ014 29 186 a4 48 1.8 53 -1.90[-2.55,-1.25] —t .? 7?7 .? ?
1 1 1 1
I
Favours [experimental] Favours [control]
Procedure time (min)
Favours [experimental] TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDETFG
Abt 2018 122.2 25.8 48 B95 225 51 5270[43.14, 62.26] -+ CTTEXTIT]
Carnevale2016 144.8 5001 15 1.7 17 15 83.10[56.33, 109.87] — 22220*@®
Ganzild 8a.7 171 54 835 175 53 B.20[0.36, 1276 M @r22@72 7
Ihsaustiz020 1387 519 23 702 211 22 BBS0[45.53,01.47] — 072072000
Ratwan2020 ] 123 20 635 207 40 2550[16.83,34.17] -+ @Dz722728
00 -50 0 50 100

Prostatic urethral lift

Favours [experimental] Favours

[control]

PUL was assessed in two publications (Sonksen 2015, n=79; Gratzke 2017, n=80; high RoB) pre-
senting data at different follow-up times for the same RCT in comparison to TURP. The outcomes
assessed are listed in Table 4-34. There were no unassessed functional outcomes.

Table 4-34: Effectiveness outcomes assessed in RCTs comparing PUL versus TURP

Study ID Gratzke 2017 Sonksen 2015
IPSS at 1 month X X

IPSS at 3 months X X

IPSS at 6 months X X

IPSS at 12 months X X

IPSS at 24 months X

Qmax at 3 months X X

Qmax at 6 months X X

Version 1.1, 07 May 2021

EUnetHTA Joint Action 3

139



Comparative effectiveness of surgival techniques and devices for the treatment of BPH

Study ID

Gratzke 2017

Sonksen 2015

Qmax at 12 months

X

X

Qmax at 24 months

X

PVR at 3 months

PVR at 6 months

PVR at 12 months

PVR at 24 months

Reintervention at 1 month

Reintervention at 12 months

Reintervention at 24 months

BPHII at 1 month

BPHII at 3 months

BPHII at 6 months

BPHII at 12 months

BPHII at 24 months

QoL at 1 month

QoL at 3 months

QoL at 6 months

QoL at 12 months

QoL at 24 months

Hospitalisation time

Procedure time

This RCT included patients with a prostate volume <60 ml. Prostate volume ranged from 16 ml to
59 ml in the PUL group, and from 17 ml to 68 ml in the TURP group. Qmax at 3, 6, 12 and 24
months, PVR at 3, 6 and 12 months, and IPSS at 12 and 24 months after surgery showed signifi-
cant differences between the groups in favour of TURP (Table 4-35). Differences were also above
the MCID for both IPSS reduction (=11.4 PUL vs. —15.4 TURP at 12 months, and -9.2 PUL vs. -15.3
TURP at 24 months) and Qmax improvement (4.0 ml/s PUL vs. 13.7 ml/s TURP at 12 months and
5.0 ml/s PUL vs. 15.5 ml/s TURP at 24 months). There were no significant differences in QoL or

BPHII.

Table 4-35. Effectiveness results from the RCT comparing PUL versus TURP

PUL vs. TURP (Sonksen 2015, n=79; Gratzke 2017, n=80; high risk of bias)

Outcome PUL TURP p value
Qmax at 3 months (ml/s) 13.6 21.7 <0.001; 95% ClI n.a.
Qmax at 6 months (ml/s) 135 19.0 0.003; 95% ClI n.a.
Qmax at 12 months (ml/s) 13.6 23.2 <0.001; 95% ClI n.a.
Qmax at 24 months (ml/s) 14.3 255 0.002; 95% ClI n.a.
PVR at 3 months (ml) 77.3 47.6 0.01; 95% Cl n.a.
PVR at 6 months (ml) 80.7 46.2 0.01; 95% Cl n.a.
PVR at 12 months (ml) 93.7 33.6 0.002; 95% ClI n.a.
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PUL vs. TURP (Sonksen 2015, n=79; Gratzke 2017, n=80; high risk of bias)

Outcome PUL TURP p value
PVR at 24 months (ml) 69.9 56.4 0.09

IPSS at 1 month 10.5 12.9 0.42

IPSS at 3 months 10.5 10.8 0.98

IPSS at 6 months 9.2 8.0 0.42

IPSS at 12 months 10.9 7.3 0.01; 95% Cl n.a.
IPSS at 24 months 12.2 7.4 0.004; 95% ClI n.a.
QoL at 1 month 2.2 3.0 0.14

QoL at 3 months 2.1 2.4 0.55

QoL at 6 months 1.9 1.8 0.79

QoL at 12 months 1.9 15 0.44

QoL at 24 months 2.1 1.3 0.07

BPHII at 1 month 4.0 5.3 0.14
BPHII at 3 months 2.6 3.8 0.10
BPHII at 6 months 2.3 2.2 0.79

BPHII at 12 months 2.3 1.8 0.84

BPHII at 24 months 3.0 1.5 0.13

Abbreviations: n.a.=not available.

4.4.2 Safety

HTA CORE MODEL DOMAIN: SAF®

4.4.2.1 Resection techniques

TmLRP

TmLRP versus TURP

TmLRP was assessed in two of the RCTs (Xia 2008, n=100; Yan 2013, n=80) against TURP as
the comparator for the outcomes listed in Table 4-36.

Table 4-36: Safety outcomes assessed in RCTs comparing TmLRP versus TURP

Study ID Xia 2008 Yan 2013

Intraoperative complications

Transfusion requirement X x (0 events)

Decrease in serum sodium X X

® This section addresses the following assessment element: C0002, C0005, C0007, CO008.
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Study ID Xia 2008 Yan 2013
Postoperative complications

IIEF (erectile dysfunction score) at 6 months X

IIEF (erectile dysfunction score) at 12 months X

Urinary incontinence X X
Catheterisation time X X
TUR syndrome X x (0 events)
Urethral stricture X X
Acute urinary retention X

Urinary tract infection X

Retrograde ejaculation X X
Recatheterisation x (0 events) X

Patients included in these studies had prostate size between 30 and 97 ml, mostly falling within
30-80 ml.

Pooling of data was possible for decrease in serum sodium, urinary incontinence, urethral stricture
and retrograde ejaculation. Decrease in serum sodium was the only outcome showing a difference,
which was in favour of TmLRP (mean —3.73 mmol/l, 95% CI —4.41 to —3.05; 1°=0%, uncertain RoB).
The quality of the evidence for this outcome was moderate owing to uncertain RoB for several do-

mains.

Risk of bias legend

(A)Random seguence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

Decrease in serum sodium (mmol/l)

TmLRP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup  Mean  SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI ABCDEFG
Hia2008 038 077 52 44 347 48 458% -4.02[-5.02 -3.07] - 772271@72@
Yan2013 152 145 40 501 26 40 54.2% -3.40[4.41,-2.57) = 22272@72@
Total (95% CI} 92 88 100.0% -3.73 [4.41, -3.05] L 2
Heterogeneity: Chif= 058, df=1 (P =045 "= 0% 5_1 0 55 i % 1D=
Test for overall effect Z=10.77 (P = 0.00001) Favours [experimental] Favours [contral]
Urinary incontinence
TmLRP TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% Cl ABCDEFG
Wia2008 12 52 16 48 64.9%  0.69[0.37,1.31] —- 72722@°2@
Yan2i13 ¥ 40 ] 40 351% 0.781[0.32,1.89] — & 7222@7@
Total (95% CI) 92 88 100.0% 0.72[0.43,1.21] <
Tatal events 18 28
ity: Chi®= = = P= } } } |
_I?et?;ngeneltyl.l C;I 13941 g;-;EPD—QDE.SS), F=0% 007 01 10 100
estior overall effect Z=1.23 (F = 0.22) Favours [experimental] Favours [control]
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Urethral stricture

TmLRP TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl ABCDEFG
¥iaz2008 1 &2 T 4B BTS%  0.31[0.03 2586 —— 7227272878
Yan2013 i 40 1 40 325% 0.33[0.01, 7.89] = 727227@7*@
Total (95% CI) 92 88 100.0%  0.32[0.05,1.96] —~——
Total events 1 4
Heterageneity, Chi®=0.00, df=1 (P =0.97); F=0% =E| hT ,3:1 1=g 100:
Testfor overall effect: 2=1.24 (F = 0.22) Favours [experimental] Favours [control]
Retrograde ejaculation for all patients
TmLRP TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% Cl ABCDEFG
Hia2008 18 a2 20 48 748% 0.83[0.50,1.37] 727227872 @
Yan2i13 g 40 7 0 153% 1.14 [0.46, 2.89] — 272272@7@
Total (95% CI) 92 88 100.0%  0.91 [0.58,1.41] <
Total events 26 27
Heterageneity, Chi®=0.36, df=1 (P = 0.59); F= 0% =E| 0 D=1 1:EI o
Testfor overall effect: 2= 10.42 (F = 0.67) Favours [experimental] Favours [control]
Retrograde ejaculation for sexually active patients
TmLRP TURP Risk Ratio Risk Ratio Risk of Bias
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% Cl M-H, Fixed, 95% CI ABCDEFG
Hia2008 18 33 20 31 FiE6% 0.85[0.86,1.27] 227272@728@
Yan2013 a8 15 v 12 17 4% 091 [0.47,1.749] —a— 7227272 @728@
Total (95% CI) 48 43 100.0%  0.86 [0.61,1.22] &
Total events 26 27
Heterageneity: Chi®=0.04, df=1 {P = 0.89); F=0% ID 0 D=1 1:0 Ton
Testfor overall effect: £=0.82 (F = 0.41) Favours [experimental] Favours [control]
Catheterisation time (h)
TmLRP TURP Mean Difference Mean Difference Risk of Bias
Study or Subgroup Mean SD Total Mean SD Total IV, Fixed, 95% CI IV, Fixed, 95% CI ABCDEFG
Hia2008 48,7 258 52 B¥4 338 48 -41.70[-53.96,-29.84] — 22228728
Yan2013 36 15.4 40 64 237 40 -28.00[-36.76,-19.24] —+ Lol Lo .? .

50 25 0 28
Favours [experimental] Favours [control]

4.4.2.2 Enucleation techniques

HoLEP

HoLEP was assessed in 23 of the selected RCTs (see Table 4-3), including a total of 2688 pa-
tients. Twenty-two RCTs were two-arm studies and one (Elshal 2020) was a three-arm RCT. Four-
teen studies compared HoLEP versus TURP (n=1549), three compared HoLEP versus ThuLEP
(n=485) and versus B-TUEP (n=211), two compared HoLEP versus PVP (n=223), and one com-
pared HoLEP versus DioLEP (n=126) and versus ThuVEP (n=94).

HoLEP versus TURP

Fourteen RCTs compared HoLEP versus TURP for the outcomes indicated in Table 4-37. No study
provided data on bladder perforation.
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Table 4-37: Safety outcomes assessed in RCTs comparing HoLEP versus TURP

S S|«
o = S | ©
™ ™ = Lo} 3V o © < N S o
< | gl ||| = Y1818 2|=1]8
Study ID S 10|31 |8| ~|8|8|&8|«|K|5]|]2|«
o o o N o =} ; ho} o —
NN R L c | o | 8 = Z | 8| N S | = 5
c c — 0 [} © > £ a o c > c =
> © [ @ < = © [ o > =] 3] o 1)
h ||| m|O |W|WwW|IT|s|0O|x|=|Z=|W
Transfusion requirement X X X X X X X X X X X X
Bladder or ureteral injury X X x°©
Capsular perforation X X X
Decrease in serum sodium | X X X X X X
Erectile dysfunction X
Urinary incontinence X X X X X X X X X X X X
Catheterisation time X X X X X X X X X X X X x | x°
TUR syndrome x© x° X
Urethral stricture X X x& | x X X X X X X X
Bladder neck contracture x | x? X X
Acute urinary retention X X X
Urinary tract infection X X | x x©
Retrograde ejaculation X x 2
Recatheterisation X X xS x | x | x X

& Could not be extrapolated since only the percentage of sexually active patients with this complication is reported
and there is no indication of the number of sexually active patients.

® Data estimated according to McGrath et al. [63].

¢ Zero events.

Patients included in the selected studies were heterogeneous in terms of prostate size category.
The average size was available in 13 of the 14 studies, whereas information on prostate size range
was availa