SO
AN
\

GO

AW

////////

/////////

rrrrr

™

»”
s
N
Clarivate

e

\\

A\



Contents

03

04
05
07

13

21

29

38

44

Methodology

03 Selection of technologies

Contributors

Introduction

Medical Technologies to Watch:
Pulsed field ablation devices

Medical Technologies to Watch:
Diabetes care devices

Medical Technologies to Watch:
Neurostimulation devices

Medical Technologies to Watch:
Surgical robotics

Medical Technologies to Watch:
Renal denervation

Conclusion



Methodology

Selection of technologies

Clarivate™ analysts look for high anticipated
growth and industry impact when selecting
technologies for this report. The five
technologies chosen are forecast to add
significant value (>1bn) and/or grow rapidly
(double digits-plus) in the next five years.

These technologies are generating buzz
and investment, have a range of competitors
and cover a range of therapeutic areas.
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"The sector
faces its share
of challenges
in delivering on

this promise."

Introduction

Medtech is having a moment

[t's been a trying several years for
many medtech companies, with the
impact of the COVID-19 pandemic
and economic uncertainty, among
other factors. The sector has
nonetheless proven resilient, as
shown by a spate of game-changing
emerging medical technologies

like pulsed field ablation.

To give them their due, we convened
our Clarivate medtech analysts to
look at the technologies driving the
greatest clinical and commercial
value in devices and diagnostics
today — areas that hold the promise
of delivering enormous benefit to
patients in the coming years. In some
cases, such as continuous glucose
monitors, these technologies have
the potential to complement and/

or amplify the impact of traditional
medications. In others, like renal
denervation, they could replace
biochemical solutions altogether.

Each of the five technologies chosen
by our analysts shows potential for
double-digits-plus market growth
over the next five years and/or
potential to generate substantial
value ($1bn-plus) over the same
period. They are generating a lot

of buzz and attracting investors,
spanning multiple therapy areas

and competitors.

These technologies to watch
include pulsed field ablation,
neurostimulation, surgical robotics,
renal denervation and diabetes care

devices like continuous glucose
monitors (CGMs). Our analysis
examines the potential benefits

to patients, clinical and market
impacts, hurdles to adoption and
key competitors in each segment.
Our analysts drew on Clarivate's
proprietary data and intelligence
solutions, including Medtech

360 industry reports, real world
data (Procedure Finder), market
share and price tracking tools
(Marketrack / Pricetrack), and
Cortellis Competitive Intelligence’
and Cortellis Deals Intelligence™.

™

The sector faces its share of
challenges in delivering on this
promise. Unlike biopharma, whose
financing picture has brightened
appreciably in the past year,
medtech remains in the doldrums.
Deals and M&A activity declined

in 2023 amid earnings challenges,
rising interest rates, macroeconomic
uncertainty and antitrust pressures,
as noted in our companion report,
Medtech Trends to Watch in 2024.
However, our analysts are optimistic
that 2024 will bring a more favorable
economic climate for medtech
competitors, noting that the macro
trends remain positive.

Unlocking that potential to its fullest
requires rock-solid, actionable
intelligence that empowers medtech
players with an understanding of
their patients and clinicians as well

as competitive dynamicsand a
fast-changing regulatory environment.



"The medical device industry
has long supported healthcare
deployment and delivery by
pushing the boundaries of
what technology can achieve.
Having access to the right
information empowers
stakeholders to support the
use cases that will make the
greatest difference to the

future of care."

Andrew Lee,
Vice President, Product Development for Medtech
at Clarivate.



Medical Technologies to Watch:
Pulsed field ablation devices

Contributor:
Pankhil Paresh Gandhi, Senior Team Lead, Healthcare Research
& Data Analytics, Medtech Insights

Pulsed field ablation (PFA) has emerged as a
promising treatment for atrial fibrillation (AF),
garnering significant attention from the cardiac
ablation community. Pulsed field ablation
employs electric pulses, not heat, that help in
electroporation of the myocardium without
collateral damage to normal heart tissue.

Compared to established treatment options,

PFA has remarkably low recurrence rates, shorter
treatment durations and higher success rates'.

PFA at a glance
Key competitors? Indication treated
* Medtronic, + Atrial fibrillation (AF)

* Boston Scientific,
* Biosense Webster (J&J),
* CardioFocus




Impact

+ AF affects more than
60m people worldwide®

+ Inthe US, PFAis
expected to account for
over 400,000 ablation
procedures in 2028°

+ PFAis expected to penetrate
>60% of all AF procedures
performed by 2028°

Why is it a medical technology to watch?

PFA demonstrates a significantly
enhanced safety and efficacy profile
compared to existing AF ablation
treatments. Anticipated to show rapid,
widespread adoption, PFA is poised
to drive a shift away from traditional
ablation methods. Notably, several
competitors have been actively
developing PFA devices. Boston
Scientific, as a first mover, secured
global entry in 2021 with CE mark
approval for its FARAPULSE device.
This was followed by the 2022 CE
marking of the CENTAURI PFA system
(at the time under Galaxy Medical
but now owned by CardioFocus).

In 2023, FARAPULSE gained
approvalin Australia, while Medtronic
achieved the distinction of being the
first company to receive CE mark
approval for two PFA systems—

Key dates

its PulseSelect and Affera systems
—in Europe. In the U.S. market,
Medtronic's PulseSelect system
obtained approval in December
2023,* followed by Boston
Scientific's FARAPULSE in January
2024.% Biosense Webster and
Jinjiang Electronic also made
history by securing first-ever
approvals for their PFA systems in
Japan and China, respectively.*®

The PFA market, projected to
reach $3bn by 2028, is highly
lucrative, especially considering
the potential global population
of 60m individuals with AF.¢

As the field of electrophysiology
mapping and ablation rapidly
evolves, upcoming approvals
hold the potential to reshape this
dynamic and profitable market.

November 2023: Medtronic becomes first company to have

CE mark for two PFA systems in Europe’®

December 2023: Medtronic receives first-ever U.S. FDA approval

for its PulseSelect PFA system?®

January 2024: Biosense Webster receives first-ever
approval in Japan for its VARIPULSE PFA system?*

January 2024: Jinjiang Electronic Science and Technology
receives first-ever approval in China for its LEAD-PFA system?®

January 2024: Boston Scientific receives U.S. FDA approval

for its FARAPULSE PFA system?




$3bn

expected global PFA
market value by 2028

How will PFA impact the electrophysiology
mapping and ablation device market?

PFA is expected to cannibalize

the electrophysiology mapping

and ablation market. While PFA

is anticipated to replace existing
ablation techniques due to its
superior success rates and reduced
adverse effects, it is also expected to
boost overall ablation volumes owing
to its shorter procedure duration.

In 2023, the global PFA market value
was estimated at $232m, with the
only active players in Europe and
Asia Pacific. Driven by rapid
developments and heightened
interest in PFA, the global PFA market
is expected to grow to $3bn by 2028.

The U.S. ablation catheter market is
currently estimated at $1.4bn and

poised to grow in the double digits
over the next five years. PFA, which
launched in the U.S. marketin 2024,

is expected to make up about 50% of the
U.S. ablation catheter market by 2028.

The ongoing approvals and launches
of PFA technologies have also
intensified competition among players
in this space. Given its first-mover
advantage, Boston Scientific has
dominated the global PFA market.
However, Medtronic has two distinct
PFA devices approved in multiple
markets now and is expected to take
over the lead. Biosense Webster

will also rapidly capture share once

it enters the global market, as its
VARIPULSE PFA system is the only
system integrated with a 3D mapping
system. Several other PFA systems are
currently in development alongside
these, and upcoming approvals could
significantly impact the dynamics

of the lucrative electrophysiology
mapping and ablation market.

The value of the global PFA market is forecast to rise steadily

Figure 1: Global PFA Market Value
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Figure 2: Ablation catheters in AF
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What gaps in treatment does PFA fill?

PFA represents an innovative
approach for selectively ablating
cardiac tissue using a precisely
controlled electric field. In contrast
to conventional methods, which
rely on extreme temperatures,

PFA operates non-thermally.

By leveraging high-frequency
electrical pulses, PFA minimizes
collateral damage to adjacent
structures, including the esophagus,

pulmonary veins, and phrenic nerve.

This irreversible electroporation
technique efficiently mitigates risks,
surpassing existing technologies
and significantly reducing

overall procedure durations.

Forinstance, in the ADVENT clinical
trial, Boston Scientific's FARAPULSE
demonstrated a remarkably low
adverse event rate of 0.9% compared
to the head-to-head comparison
group using thermal ablation (12%).
Furthermore, the PFA group achieved
shorter procedure times, with an
average duration of 50 minutes,

in contrast to the control thermal
ablation group's 292 minutes.
Notably, the PFA group exhibited
comparable or superior efficacy and
recurrence rates compared to the
control group. These compelling data
underscore the disruptive potential
of PFA within the electrophysiology
mapping and ablation market.
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What hurdles will PFA face in terms of adoption?

PFA technology boasts clear into other medical indications.
advantages and its adoption faces few Notably, alternative treatment
hurdles. While few inherent limitations modalities may be more suitable for
exist for PFA, the accumulation of cases requiring deep tissue ablation,
robust clinical evidence will be such as ventricular tachycardia, where
necessary to facilitate its expansion PFA's penetration depth is limited.

“As the first PFA device to get CE
mark approval and also the first PFA
device to have received regulatory
approval anywhere and to have

launched commercially, Farapulse has

the advantage of having been available

on the global market for a longer

period than Medtronic's Pulseselect.”

Pankhil Paresh Gandhi,
Senior Team Lead, Healthcare Research & Data Analytics, Medtech Insights.
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Medical Technologies to Watch:
Diabetes care devices

Contributors:
Suchitra Ghoshal, Associate Healthcare Research & Data Analyst, Medtech Insights
Isaiah Samson, Senior Healthcare Research & Data Analyst, Medtech Insights

Diabetes care technoloqy is poised for significant
growth in the near future, driven by ongoing
advancements in medical technology aimed at
treating patients with diabetes.

As the population of individuals
affected by diabetes globally
continues to grow, so does the
opportunity for competitors within
this sector to continue to innovate and
introduce cutting-edge technology
for diabetes management.

Key factors affecting the market
growth are increasing availability
of non-invasive alternatives and
diversification of the market, with
the entry of newer competitors
and increasing patient awareness.

Beyond these developments,
significant activity is also
underway in the development
of alternative treatment
options for diabetes
management, including new
drug therapies and several
medical procedures which
could potentially impact the
growth trend of the diabetes
care technology market in
the coming years.

Key competitors
+ Medtronic (MiniMed 640G

+ Abbott Laboratories
(Freestyle libre 3)

* Dexcom (Dexcom G7)

+ Insulet (Omnipod 5)

+ Tandem Diabetes care

Diabetes care at a glance

MiniMed 780G, Guardian Sensor 3)

Indication treated

+ Type 1 Diabetes
+ Type 2 Diabetes

Technologies to watch out for

+ CGM market segment
* Insulin pump market




Impact

+ Diabetes affects
approximately 537m
adults worldwide!?

+ 90% of the diabetes
population are diagnosed
with type 2 diabetes

+ The continuous glucose
monitoring segment
and insulin pump device
segment are projected to
reach $12bn by 2028

+ The patch pump market
within the insulin pump
device market is projected
to grow ata CAGR of 13%
by 2032

Why is it a medical technology to watch?

The continuous glucose monitoring
segment has been growing rapidly
in the recent years, and this growth
shows no sign of slowing. Dexcom
and Abbott Laboratories dominate
this market segment, having

made considerable strides in their
existing products, with a focus

on compact, all-in-one sensor
transmitter designs and device
optimization. Furthermore, the
recent expansion of Medicare
coverage for CGM devices! to
encompass individuals with type 2
diabetes using any form of insulin,
along with certain non-insulin
users who may qualify for CGM
device coverage due to a history
of problematic hypoglycemia,

has made CGM devices more
accessible to a broader patient base.

Nonetheless, Medtronic's Simplera
CGM, currently seeking FDA
approval after receiving CE
marking,? marks a significant
improvement over its previous
Guardian sensor 4 CGM in terms
of size, ease of use, and accuracy.
This could potentially help
Medtronic regain ground in the
CGM market, in which they haven't
actively innovated for some time.

A new wave of non-invasive CGMs

is emerging, potentially disrupting
the traditional CGM market.
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While existing CGM companies
focus on minimizing the sensor size
for making it aesthetically appealing,
Senseonics takes a different
approach with their Eversense E3.
This FDA-approved CGM? features
a sensor that is implanted under the
skin and lasts six months, compared
to current patch-based devices

like the Dexcom G7 or Abbott's
Freestyle Libre 3, which last for
weeks at most. This innovation
caters to patients seeking a
discreet and long-lasting solution,
requiring relatively few sensor
changes. It positions Senseonics

as a strong competitor with the
potential to capture market share
from the current leaders moving
forward. Additionally, Glysens' fully
implantable Eclipse ICGM system,
expected to last a full year, is another
development to watch in this space.

A new wave of non-invasive CGMs
is emerging, potentially disrupting
the traditional CGM market.

One example is Know Labs' KnowU
system, currently in development
and expected to enter the pre-FDA
approval process later in 2024.4
This technology utilizes Bio-RFID to
measure glucose levels, potentially
offering a more affordable option
due to its simpler design and lower
manufacturing costs as well as
eliminating the need for sensor
implantation or insertion into the
body. However, accuracy of data
for detecting hypoglycemia levels
through these non-invasive devices
remains a major hurdle for these
new entrants. Extensive clinical
trials and real-world use are
needed to verify their long-term
performance and effectiveness.



In addition, brand reputation and
established clinical data supporting
existing Dexcom and Abbott
Laboratories CGMs may limit
widespread adoption of newer
entrants, despite the potential

cost benefits of alternatives.

Nemaura Medical's sugarBEAT CGM
offers another example of this new
segment. The company has already
received CE marking and Saudi
Arabia's SFDA approval, granting it
a firstmover advantage. Nemaura
Medical, like Know Labs, is also
seeking FDA approval for its
non-invasive CGM. While these
advancements have great potential,
accessibility remains a concern.
Establishing both clinical efficacy
and affordability will be crucial for
widespread adoption of these novel
CGM technologies.

Major tech companies like Apple
and Samsung are developing
smartwatches with non-invasive
glucose monitoring capabilities.®
However, the FDA recently
warned against using them for
this purpose.® Tech giants have
made significant progress with
smartwatch health features.

For example, Apple's ECG app,
approved by the FDA in 2018 to
monitor heart rhythm, has seen
widespread adoption. While its
accuracy may not match medical-
grade equipment, it offers a decent
alternative. However, the same
level of accuracy isn't guaranteed
for blood sugar monitoring.

Extensive clinical trials and
real-world data are needed to
establish the effectiveness of
smartwatches for glucose
measurement. Inaccurate readings
can lead to incorrect insulin or
medication dosages, potentially
causing dangerously high blood
sugar and limiting adoption.

The continued introduction of
innovative solutions like hybrid
closed-loop systems is fueling
the overall growth of diabetes
care technology. Medtronic,
the first to enter this market,
initially faced challenges due to
FDA safety concerns and recalls
involving its MiniMed devices.
However, the company overcame
these obstacles and received
FDA approval for its advanced
MiniMed 780G in April 2023.

Minimizing device size and reducing
device complexity remains a key
focus for manufacturers. This is
evidentin the recent growth in the
patch pump market. These are a
type of insulin pump designed to

be worn directly on the skin like an
adhesive patch, and are exemplified
by the strong performance of
Insulet's Omnipod 5, the only
tubeless patch pump on the market.
The FDA-approved Omnipod

5 offers several advantages

over tethered pumps. Similarly,
Roche's Accu-Chek Solo patch
pump recently received FDA
clearance,’” adding to the company's
existing CE mark and potentially
boosting market presence.

Recognizing the growing patch
pump market within hybrid
closed-loop systems, competitors
like Medtronic and Tandem Diabetes
Care are developing their own patch
pumps. They are joined by new
entrants like PharmaSens, which

is seeking FDA approval for its niia
patch pump, promising extended
wear time and potentially improving
user convenience. If approved, these
newcomers will take on Insulet, the
current leader in the patch pump
market, whose established brand
presence and widespread physician
adoption could prove formidable.

The use of hybrid closed-loop
systems is more common

among individuals with type 1
diabetes. Several companies are
conducting clinical trials to test
the effectiveness of these hybrid
closed loop systems for type 2
patients. For instance, insulin
pumps from Medtronic (MiniMed
780G)® and Insulet (Omnipod 5)°
are undergoing clinical trials to
study their effectiveness. Positive
outcomes from these trials could
pave the way for expanded
indications, making these systems
accessible to a much wider range
of type 2 diabetes patients.
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Another significant area worth
monitoring is the fully closed-loop
insulin delivery system. On May
22,2023, the U.S. Food and Drug
Administration (FDA) granted
510(k) clearance to Beta Bionics'
iLet Bionic Pancreas, marking

a pivotal milestone in diabetes
management technology.

Theilet stands as the first and sole
fully automated insulin delivery
system approved for individuals
with type 1 diabetes aged six

and above. Unlike conventional

pumps that necessitate users to

calculate and administer insulin
doses, the iLet autonomously
determines and dispenses both
basal and bolus insulin based on
CGM data and an algorithm.

Key dates

February 2022: Senseonics
received FDA approval for its
Eversense E3 CGM

May 2022: FDA approved
Abbott Laboratories' freestyle
libre 3 CGM device

December 2022: Dexcom
received FDA approval for its
G7 CGM product

January 2023: EOFlow submitted
application for its EOPatch pump
for FDA approval

March 2023: CMS expanded the
coverage of CGM devices for
the people with type 2 diabetes

The iLet eliminates the necessity for
manual carb counting, streamlining
management for users. Clinical
trials evidenced that the iLet
facilitated users in achieving
superior time-in-range and HbAlc
levels compared to traditional
insulin pumps. Beta Bionic's iLet
Bionic Pancreas distinguishes itself
through its algorithms designed to
automate insulin delivery using data
from a paired Dexcom G6 CGM
device with minimal user input
relative to other available devices,
including simplified estimations

of carbohydrate consumption.
Alongside Beta Bionic's iLet Bionic
Pancreas, the EOFlow EOpatch
pump is another device within

the closed-loop insulin delivery
market seeking FDA approval.

April 2023: Medtronic received
FDA approval for its MiniMed
780G hybrid closed-loop system

May 2023: Beta Bionic's iLet Bionic
Pancreas received FDA approval

July 2023: Tandem Diabetes
Care received FDA approval for
its Tandem Mobi insulin pump

March 2024: Dexcom
received FDA approval for

its Stelo glucose biosensor,

the first overthe-counter CGM



How will CGM and insulin pump devices
impact the market for diabetes care?

The CGM market is expected to
boost the overall diabetes care
device market and is projected

to reach $7.5bn by 2032 in the

U.S. Extended CMS coverage
makes the device affordable to a
larger type 2 diabetic patient pool,
thereby increasing demand and the
patient base for these products.'?
Nonetheless, the entry of noninvasive
competitors will expand the CGM
market. Non-invasive alternatives
do not pose an immediate threat

to established CGM products due
to limited accuracy, cost concerns
and a lack of clinical backing.

The future of hybrid closed-loop
systems in the diabetes care market
looks promising, especially with
more manufacturers entering this

space. Within the hybrid closed-
loop system, the patch pump

CGM and insulin pump uptake is forecast to rise substantially

Figure 3: CGM device market
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segment is going to experience
significant growth relative to tethered
pumps and is forecast to grow at a
CAGR of 13% by 2032 globally.'?

If clinical trials show positive

results for hybrid closed loop
pumps in type 2 diabetes, it could
expand treatment options for this
population, providing an alternative
to traditional insulin therapy and
oral medications. This would unlock
a significant market opportunity

for companies in this segment.

Nonetheless, the fully closed loop
systems offer numerous advantages
over existing hybrid closed systems,
and significant growth is anticipated
in this product segment as more
companies enter this space. This
segment is poised to be the most
lucrative area for growth in the future.

10,000




U.S. CGM device sales are expected to double by 2028

Figure 4: CGM Device Market
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What gaps in treatment does diabetes

care technoloqgy fill?

The major challenge in treating
Type 1 and Type 2 diabetes lies in
the continuous management

of blood sugar levels, typically
mediated by various methods

of insulin injection. Traditionally,
patients and caregivers relied on
painful fingerprick-style sensing.
CGMs offer a valued alternative,
helping reduce patient burden
and keep blood sugar within an
appropriate range. These advances
in CGM technology seek to make
blood sugar readings more accessible

to patients by increasing the
lifespan of the device, reducing its
invasiveness, or making the implant
more aesthetically appealing.

With greater usability for patients,

CGMs aim to help patients adhere
to treatment plans, leading to
better long-term outcomes.

Closed-loop systems aim to aid
patients in maintaining appropriate
blood sugar levels through the direct
pairing of an insulin pump to a CGM,
which is intended to reduce patient

2032

burden and automatically adjust
insulin levels in response to patient
blood sugar. The development of
closed-loop insulin systems benefits
patients in offloading the work that
patients would otherwise perform
with multiple daily insulin injections.
Coordination between CGMs

and insulin pumps represent another
step in diabetes management,
which aims to maintain appropriate
blood sugar levels while reducing
the burden on patients.




What hurdles will diabetes care
technology face in terms of adoption?

A potential hurdle for long-term
adoption of diabetes care technology
is the recent rise of GLP-1 receptor
agonists (GLP-1 RAs), due to their
demonstrated efficacy in blood sugar
control in individuals with type 2
diabetes. However, due to the high
relative penetration for insulin pumps
in the type 1 diabetic population,
GLP-1Is are not expected to have a
paradigmatically strong effect on the
insulin pump market in the short term.
Instead, GLP-1 use on those in the
early stages of Type 2 diabetes

is more likely to limit market uptake
by reducing the addressable
population of those requiring insulin.
Given the low penetration of insulin
pump use in Type 2 diabetes, the
effect of GLP-1 adoption on the
insulin pump market as a whole will be
limited, pending approvals for insulin
pump systems in type 2 patients.

By contrast, GLP-1 RAs may have
a paradoxically positive impact on
the CGM market in the long run.

Industry leaders like Abbott and
Dexcom reported increased
stronger correlated use of CGMs
with GLP-1 RAs, suggesting
stronger adherence to treatment
plans with their combined use and
reflecting healthcare professionals'
advocation for complementary use

of both CGMs and GLP-1 drugs.

Additionally, disease-modifying
procedures, like those being
developed by Endogenex,

Fractyl Health, and Morphic Medical,
could potentially limit the diabetes
care technology market. These
procedures aim to address the root
cause of the disease, potentially
offering a more long-term solution
compared to traditional medications.

Endogenex's RECET procedure,

for example, uses electroporation
therapy to stimulate the regeneration
of insulin-producing cells™®.

Unlike medications that only manage
symptoms while being taken,

RECET aims to modify the
underlying condition of type 2
diabetes. Similarly, Morphic
Medical's (formerly Gl Dynamics)
RESET device is undergoing clinical
trials to assess its ability to reduce
Alc and weight!.

Clinical trials have shown significant
positive results, and while the
procedure does not yet have much
market penetration, it could
ultimately limit sales of insulin and
consequently, the insulin pump
market segment. However, the
associated cost of these procedures
and reimbursement availability

will be a key factor in determining
their growth.
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The multibillion-dollar implantable neurostimulation
device market will see continued growth as new
and incumbent competitors expand treatable
indications and launch new devices with design
and lifespan improvements.

The hypoglossal nerve stimulation device (HGNS)
market in particular has witnessed rapid growth, and
it is expected to surpass most other neurostimulation
device markets in size in upcoming years.

Neurostimulation devices at a glance

Key competitors Indication treated

*+ Medtronic + Chronic pain

+ Boston Scientific + Incontinence

+ Abbott Laboratories + Parkinson's disease

+ Inspire Medical + Obstructive sleep apnea
+ LivaNova + Epilepsy

« Others
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Impact

+ Theimplantable
neurostimulation device
market is large and growing;
the U.S. and European
markets were valued at
over $4.7bn (combined) in
2023 and are expected to
reach $7.1bn by 2028%°

+ The rapidly growing U.S.
HGNS device marketis
expected to reach a value
approaching $2bn by 2028'°

+ SCS devices—primarily used
for the treatment of chronic
pain—represent the highest
revenues in U.S. and Europe,

and this will remain the largest
market through 2028

Why is it a medical technology to watch?

Competitive dynamics are evolving at
a rapid pace in both large, established
device segments — such as the
spinal cord stimulation (SCS) device
and deep brain stimulation device
(DBS) markets — and in newer,
rapidly growing segments, such as
the HGNS device market. While the
individual neurostimulation device
markets have reached varying levels
of maturity, companies are seeking
to expand revenue potential through
the pursuit of expanded indications,
as well as by introducing products
with novel orimproved mechanisms
of action. The push for more effective
and widespread treatment will drive

revenues in this already sizeable market.

Companies are beginning to bring
'closed-loop' devices to market.
These devices are intended to adjust
stimulation in real time based on the
patient's physiological response, and
this model has the potential to provide
effective, patient-specific treatment

and extend implantable pulse generator

lifespans through lower battery use.

+ Saluda Medical's Evoke System
closed-loop SCS system adjusts
stimulation for chronic pain based on
evoked compound action potential
(ECAP) readings. This product is
available in both the U.S. and Europe,

and recent results from the Evoke and
Avalon studies have been promising.'?

Medotronic is investigating closed loop
technology in both the SCS and DBS
device spaces. The company has
incorporated 'adaptive' technologies

(capabilities that enable better tailoring

to patients) into its Percept PC DBS
and Percept RC DBS devices, and it
has received approval in Europe, and
more recently, the U.S., for its
Inceptiv closed-loop SCS device

for the treatment of chronic pain®.

+ NeuroPace's RNS System,
which treats epilepsy, responds
to neurological readings that
indicate that a seizure will occur.

Entrenched and emerging
companies have been competing
fiercely in the large SCS, DBS, and
sacral nerve stimulation (SNS) device
markets. For example, competitors
have been increasing their focus on
rechargeable device segments.

+ Axonics brought the first
rechargeable SNS device to the
U.S. market in 2019. This launch
broke Medtronic's monopoly in
the SNS market and kicked off
intense competition between
the two players, each of which
now offers both rechargeable
and non-rechargeable devices.

+ Abbott Laboratories has expanded
its portfolio to include rechargeable
SCS and DBS devices, bringing it
to portfolio parity with Medtronic
and Boston Scientific within
these device segments.

+ Medtronic recently launched the
Percept RC, a new rechargeable
DBS model that features significant
battery improvements compared
toits previous model, Activa
RC. Medtronic has been facing
competition from Boston Scientific's
rechargeable Vercise Genus
model, which boasts a long battery
life, and the launch of Percept
RC willimprove Medtronic's
competitiveness in this regard.



The SCS device market has been
characterized by the pursuit of new
indication approvals in the past few
years as companies seek to bring their
technologies to new patient groups.

* Nevro has been leading the charge,
becoming the first competitor to
gain FDA approvals for both the
painful diabetic neuropathy and
nonsurgical back pain indications.

+ Major players are now assessing
treatment of upper limb and neck pain.

+ Use of HGNS for obstructive sleep
apnea (OSA) has seen a made an
impact on the U.S. in recent years.
Inspire Medical, which currently
monopolizes the U.S. market, has
benefited from the rising number of
insurance plans providing coverage
there, enabling patient access.®
The company has also been actively
pursuing reimbursement for its Inspire
system across various European
countries.*s HGNS is indicated for
patients in whom continuous positive
airway pressure (CPAP) devices have

Key dates

August 2023: Medtronic receives
approval in Europe for its Inceptiv
closed-loop SCS device

December 2023: Medtronic receives
approval in Europe for its Percept
RC rechargeable DBS device

January 2024: Boston Scientific
announces that it will acquire Axonics

January 2024: FDA approves
Medtronic's Percept RC DBS device

not been effective or tolerated,
parameters within which some level
of physician discretion is possible.
For this reason, use has likely been
bolstered in the wake of concerns
about the safety of CPAP machines
resulting from a series of safety-related
recalls of systems manufactured

by Philips Healthcare that beganin
June 2021 and ultimately culminated
in Philips ceasing its sales of these
systems in the U.S.early in 2024.°

LivaNova—a long-standing player
in the neurostimulation device
market through its vagus nerve
stimulation (VNS) devices—is
conducting the OSPREY trial to
assess its aura6000 HGNS device.
The approval of this device would
propel further growth in this
space. The aura6000 would be the
first rechargeable HGNS device
available in the U.S. This could give
it a competitive advantage versus
Inspire Medical's nonrechargeable
device alone, and it would likely
be sold at a higher price.

January 2024: FDA approves Abbott
Laboratories' Liberta RC DBS device

February 2024: FDA approves
Boston Scientific's WaveWriter
SCS device for nonsurgical back pain

April 2024: FDA approves
Medtronic's Inceptiv closed-loop
rechargeable SCS device




How will new approvals impact the
market for neurostimulation devices?

The indications treated by
neurostimulation devices are
highly varied, but have in common
severity and significant impact on
patient lifestyles. These devices
are generally used to treat patients
that have not found success with
other treatments. Because there
remains high unmet need within
these ailments, the potential
efficacy of neurostimulation devices
across a broad range of additional
indications is being evaluated.

In the SCS device space,
companies offering devices for
the treatment of chronic pain have
seen success in recent years in
expanding the types of pain that
their devices are able to treat.

Traditionally, SCS devices have

been used for patients with chronic
lower back pain that have previously
undergone back surgery. A number
of competitors have recently gained
approval for treatment of painful
diabetic neuropathy and non-surgical
back pain. Notably, according to

U.S. procedure claims analysis, SCS
volumes associated with painful
diabetic neuropathy, while remaining
low overall, saw rapid growth in

2022. Competitors such as Nevro
and Medtronic are exploring use

of SCS for the treatment of upper
limb and neck pain, but no company
has received approval to date.

NeuroPace has initiated the NAUTILUS
IDE study to assess the efficacy of its
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RNS technology in the treatment
of idiopathic generalized epilepsy.
|diopathic generalized epilepsy
represents a large portion of the
epilepsy patient population, and
receiving approval in this indication
would greatly expand the number
of patients who are eligible for
treatment with neurostimulation.
Neither VNS nor conventional DBS
is currently approved in the U.S. for
treatment of generalized epilepsy.

In addition to indications that have

not previously been treated by
implantable neurostimulation devices,
there has been competitive interest

in treating existing indications with
different neurostimulation device
types. Notably, the first implantable
tibial nerve stimulation (TNS)

device — Valencia Technologies'
eCoin — was approved in the U.S.

for the treatment of urge urinary
incontinence in 2022, and BlueWind
Medical's Revi followed closely behind
in 2023. Despite the recency of their
entries compared to SNS devices,
which also treat urge incontinence,
these products are attractive in that
they are less invasive than SNS

devices; both eCoin and Revi feature
leadless designs and can be implanted
in outpatient settings with local
anesthesia.”® Despite these advantages,
some patients may continue to prefer
SNS devices. Valencia Technologies'
current device has a shorter device
lifespan relative to recent SNS

device models, and while BlueWind
Medical's Revi device does not require
replacement, it must be activated by an
external device that is worn on the ankle.”
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Medtronic is investigating a leadless
implantable TNS device in the urge
urinary incontinence indication in the
TITAN 2 trial,'* and should it successfully
bring the device to market, the company
would be well positioned to drive
greater awareness of implantable TNS
overall given its established relationships
with practitioners in the urology space
and presence in the SNS device market.

LivaNova's VNS devices have been
available for the treatment of treatment-
resistant depression for many years,

but multiple DBS competitors are
evaluating device use for this indication.
The FDA granted Abbott Laboratories
Breakthrough Device Designation for

DBS stimulation therapy of
treatment-resistant depression in
2022," while Boston Scientific has
initiated the FORESEE Ill trial in
Europe, assessing the efficacy of its
Vercise Gevia rechargeable DBS for
this indication.’? Medtronic's Activa
devices have also been used in trials
for treatment-resistant depression.!®!*
Although investigation is ongoing and
itis unclear whether DBS will ultimately
be approved for this indication, if DBS
competitors are able to demonstrate
greater treatment efficacy compared
to VNS, they could see significant
uptake among this patient population,
although the greater invasiveness
versus VNS is likely to remain a barrier.

What gaps in treatment does neurostimulation fill?

Implantable neurostimulation devices
are typically used when a patient

has been shown to be refractory to
standard treatments. While this restricts
the number of patients who are eligible
for treatment with neurostimulation
(see below), those that have been shown
to be refractory to other treatments
typically have limited options.

The indications treated by
neurostimulation devices — for
example, chronic pain, epilepsy, and
incontinence — can have a significant
impact on a patient's lifestyle and
quality of life, and neurostimulation
devices represent an important
option for those who have not found
sufficient efficacy in other treatments.

Neurostimulation devices represent

an important option for those who

have not found sufficient efficacy

in other treatments.



What hurdles will neurostimulation
devices face in terms of adoption?

For most indications, implantable
neurostimulation devices continue to
be a last-line treatment that is considered
once other options are exhausted, and
reimbursement is typically dependent
on evidence that these other avenues
have been ineffective for the patient.
Unless treatment guidance and
reimbursement parameters change,
the patient pool eligible for treatment
with neurostimulation devices will
remain limited compared to alternatives,
particularly pharmaceuticals. Because
neurostimulation devices are sold at a
high price, reimbursement is critical
for driving use.

Anincreasing number of
noninvasive and transcutaneous
devices are becoming available
inthe U.S., and they are sold ata
much lower cost than the
implantable products covered.

As non-implantable device
manufacturers pursue approval
for more indications treated by
implantable devices, such as epilepsy,
the availability of these alternatives
could limit implantable device use
to a greater degree in the future,
particularly if more robust data for
their efficacy can be established.

HGNS devices, in particular, are forecast to drive growth in the U.S. and Europe

Figure 5: Neurostimulation device market, U.S. and Europe 2023 and 2028
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"Medtronic has been assessing 'adaptive

DBS' in its Percept PC nonrechargeable
device; this technology is an important step

in the direction of closed loop deep brain
stimulation. If successful, adaptive technology
could provide benefits such as maintaining
effective, individualized stimulation while
maximizing battery longevity. Closed-loop
stimulation has been a key area of competitive

interest in the neurostimulation device space

and could provide an important advantage."

Veronica Ross,
Senior Manager, Healthcare Research & Data Analytics, Clarivate,
quoted in BioWorld (FDA greenlights Medtronic sensing-enabled DBS system)
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Medical Technologies to Watch:
Surgical robotics
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Surgical robotic systems are revolutionizing the
field of medicine, offering better visualization,
increased precision, and better ergonomics for
surgeons. These systems are beyond simple robotic
systems, providing a platform for minimally invasive
surgeries with numerous benetfits for both surgeons
and patients. Despite being considered relatively
new technology, robotics has become increasingly
common; in the orthopedics space, for example,

all major companies now offer a robotic system

and have had to do so to remain competitive
against their leading peers.

Surgical Robotics at a glance

Key competitors Indications treated/specialties
+ Intuitive Surgical + General surgery

+ Stryker * Urology

+ Zimmer Biomet * Gynecology

+ Medtronic * Orthopedics

+ Smith and Nephew * Cardiothoracic

+ Think Surgical * Head and neck

+ CMR Surgical * Others

« J&J

+ Asensus Surgical




Impact

+ Anestimated 4.8m
laparoscopic procedures
will be performed globally
using robots by 20324

+ The global orthopedic
robotic device marketis

estimated to grow to be
over $5bn by 20325

+ 56% of all laparoscopic
procedures in the U.S. will
be robot-assisted by 20324

30

Why is it a medical technology to watch?

Robot-assisted surgery has grown
exponentially in the past few years.

[t has seen rapid adoption around the
globe due to the following advantages:

+ Robotic systems provide surgeons
improved precision and control
during the surgery.!

Operating from the console can help
surgeons reduce fatigue and strain
during long duration surgeries.

+ Robotic systems enable better
visualization of the surgical area
through magnified 3-D images.

+ Robotic-assisted procedures yield
faster recovery times, and reduced

pain and complications from minimally

invasive surgeries using robotic
systems help with patient satisfaction.

Robotic systems have the potential
for better long-term outcomes

for patients by more accurate
implant placement and improved
tissue/bone preservation.

o6

of all laparoscopic

+ Robotic systems have the potential to
encourage procedures/techniques/
approaches that are challenging
using traditional techniques.

Why it's important to keep an
eye on this space:

Companies are leveraging robotics
to evolve into comprehensive solution
providers for healthcare facilities.

In the future, these companies will
establish robust ecosystems that
include not only robotic systems

but also specialized instruments
designed to work exclusively

with their robotic platforms.

Healthcare providers may

find itincreasingly difficult to
switch ecosystems due to the
significant investment in time,
money, and resources required.
Consequently, players that do not
adapt to the rapid advancements
in robotics may eventually find
themselves at a disadvantage.

procedures in the U.S. will
be robot-assisted by 2032°.



Future focus areas

The focus of developmentin

robot-assisted surgery is shifting towards

miniaturization. The current generation
of robotic systems is often bulky,
but the industry is moving towards

creating smaller, more compact systems.

These advancements can offer greater
flexibility and access, making surgeries
even less invasive and potentially
expanding the range of procedures
that can be performed robotically.

Another area of focus for robot-assisted
surgery is to develop applications

for new indications. For example,
Zimmer Biomet launched the total
shoulder application for its ROSA
orthopedic surgical robotin

February 2024. Several startups are
working on other applications for
extremities like the foot and ankle
segment and for soft tissue repair.

Manufacturers are in the early stages
of integrating Artificial Intelligence
and Machine Learning to assist with
surgical planning. With the aid of
sensors, easy to use interface and
advanced algorithms, a future where

these systems can transform each
phase of the continuum of a surgery
(pre-, intra- and post-surgical phases)
can be envisioned.

Use of Augmented Reality is being
explored for robot-assisted surgery to
overcome some of the disadvantages
of two-dimensional screens in an
operating room (OR). This could
potentially drive the mass adoption

of robotic systems for surgery.

As robot-assisted surgery becomes
more widespread, there willbe a
drive to reduce costs. This could
lead to increased penetration of the
technology, making it accessible to a
larger number of healthcare facilities
and, ultimately, more patients.

Performing surgeries remotely could
revolutionize the field. This could make
top-level surgical expertise accessible
even in remote or underserved areas,
greatly improving patient outcomes.
Forinstance, Virtual Incision recently
sent its spaceMIRA robot to the
International Space Station; surgeons

Key dates

April 2023: THINK Surgical receives
FDA clearance for its handheld
robotic knee surgery robot TMINI

August 2023: Levita Magnetics
gained FDA clearance for its MARS
platform aimed at abdominal surgery

February 2024: Zimmer Biomet
gets FDA clearance for ROSA
Shoulder system

were able to control the robot
remotely to perform several operations
in space. This testing of remote-
controlled robotic technology has
broader implications on earth as

well, demonstrating the increasing
potential for robotic systems to aid

in performing procedures in remote
areas and difficult-to-access locations.

While this piece focuses on orthopedic
and laparoscopic surgical robotic
systems, many other robotic systems
are being developed to address
specific therapy areas. For example,
several manufacturers have recently
launched robotic systems for use
ininterventional oncology. These
systems are used to either guide/align
or drive needles for minimally invasive
biopsies and tumor ablations. Epione
from Quantum Surgical, MAXIO from
Perfint Healthcare, and Micromate
from Interventional Systems are robotic
systems for CT-guided procedures

that support needle path planning

and alignment. Other robotic systems
like XACT Robotics' XACT ACE are
capable of automated needle insertion.

February 2024: Virtual Incision gains
the de novo clearance from the
FDA for its MIRA surgical robot

March 2024: Intuitive gains FDA
clearance for 5th generation of
da Vinci Robotic System
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of knee replacement

surgeries being
done using MAKO

How will robotic systems impact the

medtech market?

Robotic systems are seeing rapid
adoption, further accelerated by the
CQVID-19 pandemic, since robot-
assisted procedures are associated
with better outcomes, and minimally
invasive approaches associated with
robot-assisted procedures result in
shorter hospital stays, reducing the
chance of infection. In orthopedics,
companies like Stryker are seeing close
to 60% of knee replacement surgeries

being done using MAKO. There is
still significant room for expansion as
the use of surgical robotic systems
remains underpenetrated. Favorable
leasing terms for robotic systems
coupled with faster recovery times
for minimally invasive procedures
performed using these systems
have increased their adoptionin

the ASC setting, opening a new
avenue for revenue generation.

Figure 6: U.S. ASCs with a Robotic System for Large-Joint Reconstructive Implant Procedures

Percentage

2021 Q2 2022 Q2 2023 Q2

Source: Clarivate. clarivate.com/blog/tailoring-medtech-sales-strategies-for-the-asc-market-using-a-data-driven-approach/
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Faster recovery times and potentially
better long-term outcomes will
encourage more people to get
surgeries, expanding the total volume
of surgical procedures performed.

In addition, by improving physician
workflow these systems help reduce
physician fatigue. Together, these

will help drive growth for the

market in the long-term.

Major players in this industry have
engaged in mergers and acquisitions
toincorporate key technologies and
patent rights to advance their share
in the segment. Major examples in
the past include Stryker's acquisition
of MAKO in 2013, Smith and
Nephew's acquisition of Blue Belt
Technologies in 2016, and Medtronic's
acquisition of Mazorin 2018.


http://clarivate.com/blog/tailoring-medtech-sales-strategies-for-the-asc-market-using-a-data-driven-approach/

J&J marked its entry into the
laparoscopic surgical robotic market
in 2019 with the acquisition of Auris
Health and Verb Surgical.

In addition to the well-established
multinationals that dominate the
market, emerging players from other
countries, particularly from China,

are gaining significant traction in

the market and are now expanding
internationally. One such example

is TINAVI's TiRobot and TiRobot ||
Systems. Furthermore, Chinese
company MicroPort Scientific's
subsidiary MicroPort NaviBot received
NMPA clearance, FDA clearance,

and the CE Mark for its orthopedic
robotic system Skywalker in 2022.
Within the laparoscopic robotic
market, MicroPort Scientific subsidiary
MicroPort MedBot's Toumai received
approval from NMPA in January 2022.

Recent launches of surgical systems
are focusing on miniaturization of
these systems, reducing the OR
footprint and making them easier
to use. Examples of these are the
TMINI system launched by THINK
Surgical, Smith & Nephew's CORI
handheld and handheld robotic
system launched by Chunli, a
Chinese MedTech company. For
laparoscopic robots, Johnson &
Johnson's OTTAVA has a zero-
footprint design, with four arms
mounted to the operating table,
enabling faster and easier set up.
Virtual Incision's MIRA miniaturized
robotic system, which is designed for
single-incision procedures, weighs
two pounds, requires minimal setup
time, and can be easily moved

from one OR to another. By using

a smaller form factor, it utilizes less
space in the OR and is especially
useful for facilities with limited space
like ASCs. Manufacturers are also
working on new applications to
expand approved indications for their
robotic systems, such as extremities
reconstruction and surgical sports
procedures. These procedures are
commonly performed at ASCs,

and robotic systems designed

for the procedures will therefore
help these technologies increase
their presence in those settings.

Along with compatible implants,
manufacturers are creating

digital ecosystems that providers
subscribe to. Forinstance, most
manufacturers are beginning to
integrate digital enablement services
like surgery planning, Al-assisted
decision making (like implant
selection), intraoperative devices
that help with tasks like tensioning
and balancing, as well as tracking
post-surgery outcomes with their
robotic systems. These ecosystems
encourage customer loyalty because
switching ecosystems would require
significant investment in time

and money for training surgeons
andin new capital equipment.
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Competition in the surgical
robotics space is beginning to
heat up, with several new robotic
systems and new applications for
existing systems being launched
or expected soon. New 'open’

robotic platforms are creating

an opportunity for implant
manufacturers who do not have a
system of their own to enter this
space. This trend is expected to
accelerate in the next few years.

Figure 7: Orthopedic robotic device market
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Figure 8: Laparoscopic surgical robot device market
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What gaps in treatment do robotic systems fill?

Robotic systems offer advantages to
both patients and providers/surgeons:

* For surgeons, robotic systems help
improve workflow by allowing for
preplanning, assistance with decision
making and helping to reduce fatigue.

+ These systems can encourage
surgeons to try new approaches
which are considered challenging
using traditional surgical methods.
Robotic surgeries can offer greater
precision and accuracy than
traditional surgeries, especially
in complex procedures.

Robotic surgeries can

offer greater precision and

accuracy than traditional

surgeries, especially in

complex procedures.

+ For patients, these systems usually

rely on less-invasive techniques
reducing pain and recovery time
for patients. This can help improve
quality of life. In addition, more
accurate placement of implants
could potentially lead to better
outcomes in the long run.

+ Telerobotic assisted surgeries

can be beneficial to patients in
rural areas who may not have easy
access to healthcare facilities.
This also helps mitigate physician
shortages by helping doctors.
perform surgeries remotely.
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Some of the hurdles to adoption
of robotic systems include:

+ Cost: These systems are expensive
and require significant investment,
and maintenance costs are high. For
example, a Stryker MAKO system
can cost around $1m,while Intuitive
Surgical's da Vinci systems can
cost up to $2.5m.” These costs can
be prohibitive for smaller facilities
with fewer resources. However,
manufacturers are increasingly
offering different payment models
like leasing agreements, reducing the
initial investment costs to providers.

Learning Curve: Surgeons must

be extensively trained to use these
systems. In addition, current systems
require a surgeon to look away from
the patient towards 2-D screens while
operating, which requires extensive
training. Some companies are starting
to investigate augmented reality
systems to mitigate this issue. This
adds a cost to acquiring new systems.

* Limited surgeries: Not all
surgeries can be done using
robotic systems. Additionally,
each indication usually
requires the development of
a new application, and a separate
requlatory approval process.

This can present significant
challenges to the expansion
of these systems.

What hurdles will robotic systems face in
terms of adoption?

* Reimbursement: Robotic
procedures are reimbursed using
the same codes as their laparoscopic
counterparts. There are no
additional payments for robotic
procedures (i.e. the time to
set-up, dock, undock the robot).

* Accessibility: The limited
accessibility of robotic systems in
rural regions poses a barrier to their
widespread adoption. High costs
have resulted in the distribution of
these systems being predominantly
concentrated affluent urban centers
of Europe, North America, and Asia.

* Lack of implant compatibility:
A limited number of implants
compatible with dominant robotic
systems also reduces adoption
of these systems. Current
manufacturers limit their robotic
systems to running proprietary
applications and are usually
compatible with their own implants,
limiting adoption. However, some
manufacturers, like THINK Surgical,
are creating 'open’ platforms
(like the TMINI), that allow other
implant manufacturers to create
applications for their system to
make their implants compatible
with the system. This may
encourage adoption in the future.
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Medical Technologies to Watch:
Renal denervation

Contributors:
Lewis Joo, Senior Healthcare Research & Data Analyst, Medtech Insights
Anusha Naik, Healthcare Research & Data Analyst, Medtech Insights

The hypertension management market will regain
its momentum with the dawn of the long-awaited
age of renal denervation (RDN) as a treatment for
hypertension finally arriving in the U.S. 2023 was
eventful, with the U.S. approvals of devices from
Recor Medical and Medtronic in this space.

Renal denervation at a glancee

Key competitors Indications treated

+ Medtronic (FDA approval) + Lowering blood pressure in

+ Recor Medical (FDA approval) patients who have uncontrolled
+ Abbott Laboratories (CE mark) hypertension despite the use of
+ Boston Scientific (CE mark) anti-hypertensive medications
+ Ablative Solutions (CE mark) or for those who have difficulty

tolerating other blood pressure
reduction therapy.




Impact

+ Hypertension affects one in
three adults worldwide, in
the U.S. alone 24m patients
are estimated to be
diagnosed with uncontrolled
hypertension in 2024
according to Clarivate's
Epidemiology product

+ Over 70% of hypertension
patients are willing
to consider RDN as a
hypertension management
approach given high
likelihood of meaningful
blood pressure drop®

* The global RDN market
value is projected to
exceed $2bn by 2031.

Why is it a medical technology to watch?

The established 5-10 mmHg of systolic

blood pressure (BP) reduction with

RDN treatment renders this an effective

hypertension management treatment
tool with the accompanied benefits
of reduced cardiovascular risk®.

RDN is an adjunctive treatment suitable

for chronic hypertensive patients who

are resistant to anti-hypertensive drugs?.

70%

After a 10-year long wait, RDN
approval comesin at atime

where patients globally have an
increased preference for a one-time
solution for chronic conditions,
paving the way for this minimally
invasive solution to transform the
hypertension management market.

of hypertension patients
are willing to consider RDN

Key dates

December 2013: Medtronic becomes
the first company to have CE markin
Europe and TGA listing in Australia for
its Symplicity Spyral RDN system?.

August 2023: Medotronic received

a mixed vote from an FDA advisory
committee meeting on the efficacy of
its Symplicity Spyral RDN system?®.

October 2023: Recor Medical
announced six months positive results
from its RADIANCE trials, following up
on positive vote from an FDA advisory
committee meeting?.

November 2023: Recor Medical
receives the first-ever U.S. FDA
approval for its Paradise Ultrasound
RDN system’.

November 2023: Medtronic receives
FDA approval for its Symplicity Spyral
RDN system®.

April 2024: Ablative Solutions'
TARGET BP | trial results presented

at ACC.24, meeting its primary
endpoint of 24-hour ambulatory BP
reduction, though office BP reduction
was not statistically significant™.




How will renal denervation impact the
market for hypertension treatment?

RDN is poised to become an effective
and safe hypertension management
tool for growing hypertension patient
population. The introduction of RDN
brings a completely new therapeutic
approach for addressing uncontrolled
hypertension where existing drug
treatment options are inadequate.

Compared to the drug treatment of
hypertension, RDN offers a one-and-
done treatment of hypertension, with
the demonstrated blood pressure
reduction on top of the antihypertensive
drug-induced blood pressure drop.

The durable nature of the treatment
outcome — demonstrated up to three

years post-treatment’ — makes this

an attractive treatment option not

just for patients with uncontrolled
hypertension, but also for patients with a
preference for a non-medication route.

According to Clarivate's Hypertension
Unmet Need analysis, RDN, based on
the additional 5-10 mmHg of blood
pressure drop on top of medication-
induced blood pressure decreases,
is a strong candidate for treating over
50% hypertension patients in the U.S.
and close to 60% in Europe. While
there are hurdles to rapid and
widespread adoption of RDN
globally (see below), use of RDN

Figure 9: Global renal denervation market forecast
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will gain traction through the latest
device launches in the U.S. market
and the recent European guideline
update on RDN, which endorsed
the technique for use in patients
with uncontrolled hypertension.®

The global RDN market is expected to
exceed $500m by 2025 while growing
ata CAGR of 39% from 2024 to 2030,
driven by a growing hypertension
patient population, rising penetration
of RDN use in hypertension patients,
anticipated favorable reimbursement
decisions, and increasing availability.
By 2030, the global RDN market is
projected to be at nearly $2bn.
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What gaps in treatment does RDN fill?

Anincrease in sensory nerve signalling,
as seen in chronic lifestyle disorders
such as obesity, chronic kidney disease,
and obstructive sleep apnea, is an
important factor in the pathophysiology
of hypertension. The mechanism

of action for renal denervation is

to modulate this overstimulation of
sensory nerve signalling between

the kidney and the central nervous
system in resistant hypertension.

The current treatment approach for
hypertension has drawbacks driving
the need for an invasive approach
such as RDN to effectively treat these
patient populations. These include:

+ Poor treatment adherence
and persistence

+ Resistance to hypertension drugs
secondary to inadequate adherence
or core resistance to treatment regime

+ Inadequate treatment regimen

+ Lifestyle factors such as
diet and exercise.

Currently, renal denervation is
indicated as an adjunctive treatment
for uncontrolled hypertension patients
who are resistant to antihypertensive
medications. A reduction of at

least SsnmHg was seen in patients
evaluated in the clinical trial utilising
radiofrequency renal denervation.!!

According to one U.K. study, renal
denervation was also estimated to
add an additional 0.4 quality-adjusted
life years at the expense of nearly

£5,000, resulting in a cost-effectiveness
ratio gain of about £14,000.%?

What hurdles will RDN face in terms of adoption?

An FDA advisory panel evaluated the
two breakthrough renal denervation
devices extensively in 2023, landing on
mixed votes, placing renal denervation
only as an adjunctive treatment for
hypertensive patients.'® As a result,

the technology faces the following
hurdles to adoption in the U.S.:

Based on the panel recommendations,
we assume that there will be close

to 30%-50% physicians who will have
reservations about recommending

this therapy until long-term
clinical efficacy is proven.

Potential reimbursement hurdles
can be expected for this therapy
due to approved indication and
lack of long-term clinical data to
back the claim for efficacy.

The therapy is likely to see a gradual
uptake after the entry of competitors.
The current lack of treatment alternatives
will limit the uptake to some extent.
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"Clarivate's analysis initially projected
first-year revenues of approximately $150m
for RDN in the U.S., unchanged over the

past few years, suggesting achieving this
might be ambitious. On the other hand,

a faster response from payers could potentially
confirm the $150m mark. Notably, while Recor
beat Medtronic to FDA approval, advisory
hearings did not suggest that either device
enjoys broader clinical acceptance,

however, Medtronic benefits from stronger
brand awareness among administrators
responsible for hospital and outpatient

surgical center purchases."

Sean Messenger,
Director of Operations, Clarivate, in BioWorld, Medtronic rolls out Spyral in U.S.
after circuitous journey.
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Conclusion

Tremendous potential, but challenges
and opportunities to be addressed

We see the medtech sector continuing

to evolve rapidly, generating exciting new
technologies like pulsed field ablation
while iterating on more mature platforms
such as CGMs and surgical robotics.

However, the industry will have to work through some challenges
along the way. In addition to nearterm questions around financing,
which should ease as the pandemic-induced economic crunch
subsides, these include:

+ Shifting sites of service in the critical + The emergence of Al and
U.S. market, where ambulatory machine learning, which is already
surgical centers, remote and at-home revolutionizing fields like endoscopy
care are displacing the centrality and diagnostic imaging, but where
of hospitals regulators are playing catch-up and

the policy landscape is fast changing
+ The lingering threat of global

supply chain disruptions, which + The rise of GLP-1 receptor agonists,
emerged as a vulnerability for which will have direct and indirect
life science companies across impacts on multiple medtech

the board in the teeth of the markets, most notably obesity
COQOVID-19 outbreak interventions and aesthetics.
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Learn more

We have addressed these challenges and
opportunities in our forthcoming companion paper,
Medtech Trends to Watch. To learn more about
how Clarivate helps medtech companies deliver
innovative technologies to patients or to speak with
a representative, please visit us here.


https://clarivate.com/products/medtech/
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