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Within EUnetHTA Joint action 2, Subgroup 2 of Work package 7 (WP7 SGZ2) is dedicated to Additional Evidence
Generation (AEG) with the objective of developing and testing a methodological basis for European
cooperation in this field.The €ore protocol Pilot for AEQs one of the deliverables of WP7 SG2 and has to be
read in association with twanethodologicaldocuments

9 Position paper on how to best formulateesearch recommendatios(developed by ASS&hd avaliat)

9 Position paper orhow to decide on the appropriate study desigdgveloped by NETSCC)

The uncertainty relating to a lack of, or inadequate evidematehe time of appraisal isften an obstacle to the
introduction of new technologies, or their permanence, istdhealth systemin thesesituations,the decision
makers may either delay the introduction of a new technology and wait for stronger evidence, with the risk of
delaying potential benefits to patients; or may approve technologies thay later turn out © have a low
benefitrisk ratio orevenprove to be harmful.

Several countries have therefore developed mechanisms that allow temporary access to promising technologies,
requesting at the same time the generation of additional evidence to reduce uncsrtaint

A fivestep pathway for AEG mechanisms mayh#ined:

1. a first HTA with identification of knowledge gemsadence gaps;

. a decision conditional to evidence generation;

. generation of theadditionalevidence requested;

. a HT reassessment inigrating the new evidence;

5. a revised decision on the basis of the new available evidence, which may lead to continue the use (widespread
or restricted) or discontinue i{Figure 1)

The Generation of the Additional Evidence may include trials, obsemahtistudies, registries, data on
appropriateness of use etc. and aims at reducing the detected uncertainty.

A WN

Widespread
or Restricted

Discontinue
Use

Development of Required Evidence

Figure 1.Pathwayof additional evidence generation for health technoloéies

! dmprovingAdditional EidenceGS Yy SNJ A2y FT2NJ KSHf K (SOKy2f 23AlIRatkodty for2 4G SN RS
Healh (HAS) for EUnetHTA conference 2014.
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The idea behind this pilot was to endorse cbdieation on AEGEuropean collaboration on AEG can be realized
through either common requests (e.g. several countries wishing to set up a multicentric study) or coordinated
requests (e.g. several countries asking for national studies, but in a coordineader, in order to obtain
comparable data).

Against this backgroundhis pilot aimedto suggestwhich itemsof a study protocokre key for collaboration
(necessaryo determine whether the study would filh the evidence gaps or not) atidat are atthe same time
& & K| NBnhodgfp&itherst KSaS AGSYa oSNB 20Hff SR aO2NBé¢ St SySyida

Consequently, the idea was to propose a template containing these core elertteSpre protocol template

for Additional Evidence Generatigrithat could be used as a sia when requesting an AEG and which could be
utilizedby different countriesCountriesshould be aligned and agree on these core elements when requesting an
AEG if they want to collaborate.

In practice, the Core protocol template for AEG is directetidth HTA agenciérational bodies andto study
sponsors. HTA agenciean use it as a basis to set up requirements for a common study or multiple coordinated
AEG requestd$-orsponsorst can serveas guidance when drafting their study protocols.

Additional elementsshould be developed by those who are going to set up the study in practice.

This template is meant to be used for AEG studies thusshould be draftetffilled-in after the identification of
an evidence gap and before or after the decision abverage with evidence generation, depending on the
coverage with evidence generation system that is in place.

This pilot consists of two parts:
91 Developing a template of a core protocol for Additional Evidence Generation (section 1).
Theobf G A PS 2F GKAA LINI A& (G2 RSTFAYyS GKS aO02NB Sf
Generation, and develop a template, based on these core elements, that could be used in different
countries (Core protocol template for AEG).
Having this tempke defined and used should allow, when needed, the collection of consistent and
poolable data in order to cover a specific evidence gap.

9 Testing the developed template and SG2 methodological papers on a practical example @ection
The objective of tis part is to test the developed template, but also two other WP7 SG2 methodological
papers, on an example technology in need of AEG identified in an HTA report. This exercise should
assess the feasibility of coordinating an AEG request in Europe.
The ouput is a document containing advice on evidence gaps and all specified core elements that are
necessaryo produce the additional evidence needed on the example technology.
The information is presented in the form of a study protocol, but which contain6 @ & O2 NB St SYS
In order to be implementednd further used the Core protocol needs to be completed with further
AYF2NXYIFGA2Y 6alFRRAGAZ2YIE StSYSyidatdos FyR FRFLIGISR

The final deliverable is the Core protd document and not a study conduct. Study funding and implementation

% For example the definition of the population of the study or the choice of the outcome were considered core elements because

they are related to methodologicalppropriatenessand should be shad when collaborating on a specific AEG request in order to

collect the same informatidrevidence. On the contrary, all other elements that deal with setting up the study in practice, for
example the data management and administrative information, weredcarR SNB R A &f RRIyiG 241 60aSS a S
detailed explanation).

| WP7 SG2 Position paper on how to best formulate research recommendations and WP7 SG2 Position paper on how to decide on

the appropriate study design.
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are notwithin the scope of EUnetHTA.

Topic selection process: selection of the technology for the second part of the pilot (Febuly8014)
Projed scoping (JukBeptember 2014)

Development of the first draft (October 20FEbruary 2015 (topic changed in November 2014))
WP7 review of the first draftarch 2015)

SAGY | y dzF | OEMdrhds ERC@P&iew of the upgraded version of the first dréflay-June 2015)
Development of the second drafiuneJuly 2015)

Public consultatiofJulyAugust 2015)

Finalization and publicatiofseptember 2015)

=4 =4 -8 8 8 -8 8 9

Methods used to produce this document are presented in the flowchart on the next page. More detadd rela
to the development of the sections 1 and 2 are presented at the beginning of each section.

* For more details pleasefer to Appendix 1.
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PROJECT FLOWCHART

SECTION 1

Topic selection:
renal denervation SECTION 2

HTA report on
renal denervation

Identification of the research question arising

update from a systematic review of an HTA report POSITION PAPER ON
through the identification of knowledge gaps and RESEARCH
:> on the basis of the WP7 SG2 Position paper on RECOMMENDATION
how to best formulate research

recommendations

Definition of the study design most suitable to

answer that research question on the basis of POSITION PAPER ON

the WP7 SG2 Position paper on how to decide STUDY DESIGN
on the appropriate study design

TEMPLATE OF A
CORE PROTOCOL
FOR AEG
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¢CKS TAY 2F GKAa &aSOGA2y Aa (G2 RSTAYS aO2NB nJAES)Y Sy a
YR RS@St2L) F dGSYLIXIGS OFftftSR a/2NB LINRG202t GS$SYLX I
used in different countries and help to collect consistent and poolable data heed#éldaigpecific evidence ga .

There are manynethodological guidelines which can be followed in order to write a study protocol, which may
have different features in relation to the type of study considered. In this section we present a proposal of the
core elementswhich should be addressed in audy protocol for Additional Evidence Generation (AEG). These
elements have been defined according to the retrieved methodological guideBrE3),(the templates provided

by EUnetHTA partners (only three received at the moment of the document draftinywieggestions coming
from EUnetHTA partners. Examples of study protocols were also consulted.

For the sake of this pilot, the elements of a study protocol have been classified in two levels:
1 O2NB S tvdhixhSae lielated tanethodological appropriateessand necessary to ensure that the
study will filkin the gaps
1 @RRAGAZ2YIE StEtSYSyGaéds gKAOK FNB auNROGfe&e NBfIGSR

Protocol items that were considered key for collaboration and shareable were classifiedd2 NB y § & §¥ S
These elements aressential methodological elements, which cover the theoretical aspects thatemessary to

produce the additional evidence needed in order to fill the evidence @fap technologyand support the

rationale of the study.

tKS &SOBNByYyliaégd NP adzllaSR 2 06S 02YY2y |yR y2i &lLJS
observational etc.) or for the technology involved (drug, medical device etc.). Core elements should be of a
general nature and thus transferrable intdfdrent settings/applicable in different countries.

The Core protocol template for AEG contains only core elements of a protocol.

Of course,a complete study protocol should include many other items in addition to core elements, which were
Ottt SRYGHREBABAYSyGaé¢ Ay GKAa LAt200 1 @Ay3a 620K aO2N
the real study implementation/feasibility, but core elements alone should be sufficieahsoirethe studyto be

designed in the right way to fill the exddce gap identified in a HTA report.

G! RRAGAZ2YIf StSYSyGaéd FINB:X 2y (GKS 20§KSNJ KFyRZ LINELIS
the study in practice. They could be considered in the national context after the definition of common core
elements.

Consequently, the core elements of this template should be integrated with additional elements in a complete

study protocol, according to specific national requirements.
In order to be cleara list of all elementshat should be present in awwtly protocol will be presented firsh a

rankedordeT G KSy | Of SINJ RAatAyOitAzy 06SGsSSy aO2NB¢ FyR

The core elements, forming the Core protocol Template for AEG, are fidscribedin this document while
additional elements(with some details)are only listed for information purposes.
Only the elements defined here as core elemergiee developedin the section 2 of the document.



COMMON CORE PROTOCOL PILOT

1.1REQUEST TO WP7 SG2 PARTNERS FOR PROTOCOL TEMPLATES

In orderto collect any template currently used, we performed a query among EUnat#ASGpartners, and
asked them if their agency has:
1 atemplate of a protocol foAdditional EidenceGeneration (e.g. in the framework of pesttroduction
or coverage with evignce development schemes)
1 or any other document/protocol template that might be of help for defining core elements of a protocol
for Additional EvidenceGeneration.

Answers received:

AGENCY TEMPLATE OF A PROTOCOL FOR AEG OR OTH
HAS (France) yes
ZIN(Netherlands) yes

SNHTA (Switzerland) no

SBU (Sweden) no

IQWIG (Germany) no

TLV (Sweden) no

AETSA (Spain) no

NETSCC (U.K) Answer missing
Agenas (ltaly) no

DHMA (Denmark) Answer missing
GYEMSZI (Hungary) no

VASPVT (Lithuania) no

Osteba (Bain) Answer missing
ASSR (ltaly) no

AVALIA (Spain) no’

NOKC (Norway) no

NCPRMP (Bulgaria) Answer missing
INFARMED (Portugal) Answer missing
ISC 1l (Spain) no

HIS (U.K) no

NICE (U.K.) yed

HVB (Austria) no

Ministry of Health Czech republic Answer missing
AIFA (ltaly) no

® Guide on postuthorization studies, HASLes études poshscription pour les technologies de santé (médicaments, dispositifs
médicaux et actes), Modéle de protoco(&R)

® w8aSF NDK LINRLR A f 2 Waarddji& toSainglot hetibaiRpakket gehelskundige 2oigBasizdod Y (i ¢ 6 MM 0
52 y2i KFEZS +y 19D LINE G2 OdttoduttiSnNdbseration of dEalthiTéckholdgizsOAImedgtdlogical 2 & G
JdZA RSt Ay Sé LINPGARSA wollzisidyyraidol.21f)) G KS RS@St 2LIVYSy

UK Integrated ReseardpplicationSystem (IRAS), which is a wedsed system for preparing applications used to obtain ethical

and regulatory sigiff. This is not a template for AEG, but a set of details of the res@aopbct (core study information and

additional information) requested to obtain the approval from different review bodies. (13)

8



COMMON CORE PROTOCOL PILOT

Only 2 agencies answered that they have a protocol for A&®, shared a national forrto obtain approval for
researchand 15 agencied y 4 4 SNB R { K S &t siv@d/b@ hote® thafj ccokding to WP7 SG2 survey
performed in 2013,some of the agencies that did not answer the aforementioned request have a limited
experience with Additional Evidence Generation, or no experience at all.

10
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1.2GLOSSARY OF TERMS

AEG
Blinding

Clinical outcome

Comparator
Confidentiality

Effectiveness

Efficacy

Good clinical practice
(GCP)

GRADE

Informed consent

Investigator
PICO
Pragmatic RCTs

Randomization

RCT
RDN

AdditionalEvidenceGeneration

A procedureto ensure thatone or more parties to the study are kept unaware
the treatment assignment(s). Singdtinding usually refers to the subject(s) bei
unaware, and doubkblinding usually refert 2 parties fypicallythe subject(spnd
the investigator(s being unaware of the treatment assignment®wever, here is
no consensusibout which two people are being blinded and hence this shoulc
specified in any protocol.

It describes a valid measure of clinical benefit due to treatment: the impac
treatment on how a patient feels, functions and survives. Clinical outcome may
clinical event (e.g. mortality, morbidity atat healthrelated quality of lifé.

A productitherapy used as a reference in a clinical study, which may be an ¢
control, placebo or no treatment.

The prevention of disclosure, to other than authorized individuals, of a spon
proprietary information or of a subject'dentity.

A measure of whether an intervention works, and how well it works, under
usual circumstances of health care practice (real clinical setting). Effectiv
studies tend to collect more comprehensive endpoint measures that teffex
range of benefits expected from the treatment that are relevant to the patient
to the payer (weaker link to mechanism of action).

A measure of whether an intervention works, and how well it works, under it
circumstances. Efficacy shies tend to favour conditiospecific endpoints with
strong links to mechanism of action.

International ethic and scientific quality standard for the design, cond
performance, monitoring, auditing, recording, analysesd aaporting of clinical
trials that involve the participation of human subjects. Compliance with
standard provides public assurance that the data and reported results are cre
and accurate, and that the rights, integrity, and confidentiality @ltsubjects are
protected.

Grading of Recommendations Assessment, Development and Evaluation, a t
grading the quality of healthcare. http://www.gradeworkinggroup.org/

A process by which a subject voluntarily confirms his har willingness to
participate in a particular study, after having been informed of all aspects of
study that are relevant to the subject's decision to participate. Informed conse
documented by means of a written, signed and dated informed cdrfeem.

A person responsible for the conduct of the research at a specific study site.
Acronym for Population, Intervention, Comparison, Outcome

RCTs which afeased in the real practice. They are setin@ group of peple that
resembles more the general population with the condition to be treated and 1
normally involve a treatment or intervention that is already in use in clir
practice. If an active comparator is chosen, it allows direct comparison ac
curey it LINY OGAOSQa GNBIdYySyda G2 RSGS
intervention) received by the patient is randomly allocated in the normal way
RCTs.

The process of assigning study subjects to treatment or control groups usil
element of chancea random process.

Randomized controlled trial

Renal denervation

11
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Study population
Surrogate outcome

WP7 SG2
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An individual, company, institution, or organization which takes responsibility
the initiation, management, and/or financing of a clinical study.

The subjects included in the study

Outcome that is intended to replace a clinical outcome of interest that canna
observed in a trial; it is a variable that provides an indirect measurement of effe
situations whereadirect measurement of clinical effect is not feasible in a reason:
timeframe or practical.

Work Package 7 of EUnetHTA Joint Action 2, Subgroup 2

12
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13t wht h{!'[ hC &/ hw9 9[9a9b¢{é

The list of all elementshat should be present in a studyrotocol is presented first (1.3.1); followed by the
proposal of theCore Protocol Template for AEG (1;3Rigure 2 and the additional elements listed for
information purposes (1.3.3).

The list of all elements as presented in sections 118.1.3.3 isintended to cover both interventional and nen
interventional study designs and different study objectives. It is not necessarily a standard format for the
protocol presentation rather a set oklements which should be addressed in a study protocol f@.A%cording

to study type and objectives, the use of a specific protocol presentation format may be required by regulation
andregulatory guidancée.g. when study qualifies as a PAS#®stauthorisation safety studigs

1.3.1. ALL ELEMENTS OF A STBOYTGCOL
Title

General and administrative information

Synopsis

Study background

Rationale of the study

Research question

Research methods:

Study Design

Study population

Intervention and comparator
Study outcomes

= =4 =8 A

Study procedures and procedures tivoid bias
Data management
Statistical aspects

1 Sample size calculation
9 Statistical analysis

Setting, duration and follow up
Adverse events and safety monitoring
Administration of the study

Quality Control and Quality Assurance

Direct Access t®ata and Monitoring

13
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Ethics and protection of human subjects
Data Handling and Record Keeping
Publication Policy

Financing and insurance

Project management

Bibliography

STUDY PROTOCOL

General and administrative information

CORE PROTOCOL FOR AEG

Study procedures and procedures to avoid bias

Data management

Adverse events and safety monitoring

Administration of the study

Quality Control and Quality Assurance

Direct Access to Data and Monitoring

Ethics and protection of human subjects

Data Handling and Record Keeping

Publication Policy

Financing and insurance

Project management

Figure 2Ekementsof a study protocol ang@roposal of the Core Protocol iplate for AEG



COMMON CORE PROTOCOL PILOT

1324/ hw9 9[ 9T&EMALATE OF A CORE PROTOCOL FOR AEG

Title of the Additional Evidence Generation Topic

Schematic abstract of the study which collects the key information of the protocol and allows ecstardi the
basis of the study design. It can be included in a table and subdivided #estibns (such as title, rationale,
background, study design, population etc.).

This section should provide the necessary background to unchetdtee rationale and relevance of the study. It
should support the purpose of the research and describe the context of the study.
For this reason, this section should include:
9 description of the population and the diseadmirden of the disease;
1 name anddescription of the investigatidimvestigational product;
1 role of health technology in the clinical scenasimategy and its contribution to the current
management of the disease, available alternatives and recommendations of latest clinical guidelines;
9 all information on the technology need&equired in order to demonstrate the ratiorefor its intended
clinical use and its safety and effectiveness profileis is important because it means statibgfore
looking at the available evidenamn the techmlogy of interest, what is necessary to know in order to
assess the technology
1 summary of the available literature (evidence) on the health technaldigrature on clinical efficagy
effectiveness and safety should be derived from a relevant systemeatiew, HTAeport or a systematic
search with predefined and relevant inclusion criteria; and updated if needé&is summary may
contain published or unpublished data, animal and human studies, clinical studies and previous
epidemiologic studies. It sluid cite the findings of similar studies. References may be cited in the
background section. It is also useful to explain emerging evidence gaps
The available evidence could be matchedmpared with the informatiorrequired to demonstrate the
rationale of the technologyThis exerciséelps to identify evidence gaps
9 description of ongoing studies (which may be identified from searches in the ICTRP database,
www.clinicaltrials.goy

* These twaopoints can be developed and obtaindd practicefollowing theWP7 SG2d3ition paper on how to
formulate research recommendatior{for primary research arising from HTA repargcordingto this position

paper, tiese two conceptare called respectivelybuilding the evidence profile ai technologyand transferring

the assessment results the HTA reporinto the technology's evidence profile, to highlight evidence gaps.

The rationale specifies the reasons for conducting the researtight ofthe current knowledge. It should report
an evidence based argumentation for the needdélitional EvidenceGeneration:

9 the reasons for which the study should be conducted, in particular which gaps in knowledge the study is
intended to fill

1 the relevance of the study (what the study adds or how it is different from other research studies that

15
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have already been donand a discussion about why the proposed study is prefefableon-going
studies, since there might be egoing studies that shoulde awaited)

1 the expected outcomes of the studiidw the study will contribute to advancement of knowledge, how
the results will be used, not only in publications but also how they will likely affect health care, health
systems, or health policies).

In this section theesearch questionf the study should bdescribed. It should be clearly stated and it should be
consistent with the study rationalexplained in the previous section

It should be formulated according to the PICO forraiad followed by a explanation on why the uncertainty is
considered critica.

Any prespecified hypothesis should be included.

Study design

The overall study plan and design should described briefly but clearly in this sectfonA justification of the
design chosen should be specified and the strength of the study design to answer the research question
explained

The type of study to be conducteshould be specifiednterventional (experimental) clinical trial, observational
study, modelling study, etc.

For interventional studies, it should be specifigbetherit is a controlled study or nothe kind of control (e.g.,
placebo, no treatment, active treatment, historicafiethod of assignment to treatment (e.g. randomization or
not), method of blinding (e.g., open, doubldind, singleblind etc.) and thestudy configuration (paralletross
over design)ln case of a doubiblind trial, the parties of the study that will be blinded should be specified.
Since RCTs are the highgsality interventional study types thorough justification of not choosing an RCT in
case of interventional studies should be providé#¢hen choosing an RCT, it should be specifibdtherit is a
standard or goragmatic RCT and thrationalke for choosng one of the two.

If observational, it should be specified if it is a descriptive study with no comparison between grofipissa
cohort\casecontrol crosssectional study with comparison groups.

In this section it should be specified whether teaudy iscrosssectionalor longitudinal, retrospective or
prospective, moneor multi-centric etc.

Thus, flow charts and a schematic diagram of the design are helpful.

Potential limitations of the study design, including issues relating to bias, ansl twagduce these limitations
should be specified.

Study population

The study population has to be clearly identified and suitable for the study objectives.
Inclusion and exclusion criteria, based on a scientific rationale and used to \steéiea thepopulation, should

Eg.old2Ay3 altdRASAE (KF(G-ARRYBIAFARASAt OKIGKSRAY QI = NBWelgpytyR (2  { F
criteria for AEG, including considerations @mgoing studies, can be found withi#lnetHTA Criteria to select and prioritize health
technologies for additional evidence generation. July 2012

19 please refer to WP7 SG2 Position paper on how tofbesulate research recommendations. July 2015.

! please refer to WP7 SG2 Position paper on how to decide on the appropriate study design. June 2015

16
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be precisely listed. Inclusion criteria should define who will be eligible as a subject, while exclusion criteria will
help further define the study population, excluding subjects not suitable or at particular risk from the study
interventions or procedures (safety concerns, lack of suitability for the trial). The justification of criteria should be
provided.

The occurrence of an event can be part of criteria used to screen/define the population.

Possible subgroups, defined as groupswobjects with specific needs by age (e.g. children, elderly), by gender
specific gender condition&.g. women of childbearing age, pregnant and breastfeeding women), subjects with
rare and ultrarare diseases or healthy volunteess other specific shigroupsshould be described in this section

if needed

It seems useful to report the flow chart of population selection and allocation.

If relevant, ethical considerations should be discus$ed.

In this section a description of risks and benefitglated to the study populationshould be provided if
applicableThe risks and benefits of the study depend on who the participants are and the enrolment criteria
must be constructed in a way to ensure an equitable selection of subjects; and to avoid riskinéalie
subjects.

The risks might bavoidedby subject monitoring, appropriate subject withdrawal criteria and follgw

This section should also address early withdrawal criteria to withdraw subjects from the study.

Intervention and comparator

This section provides more specific details about the study investigation (drug, device or procedure).
The treatment of each arm of the study should be described (including comparator, if any). Following information
should be provided:
1 identity (description & the product-drug, device, procedure approved indication and mechanism of
action, if applicable)
1 treatment regimen and justification of the choice (e.g. dose, route of administration for drugs,
procedures and instructions for use in case of a mediesice);
1 prior and concomitant therapynfedicationtreatments permitted and not permitted before ahor
during the trial).
1 emergency treatmentrescue medication, if any.
It should be also specified whether the investigational products and auxiliary psodged in the study are
authorised or not and, if authorised, whether they are to be used in accordance with the terms of their
marketing authorisations
If relevant, ethical considerations should be discusged

Study outcomes

The chosen outcomes hatereflect the study objective and be suitable to verify the study objective.

This sectionshould provide a definition of the primary and secondary outcomes, if any, and the specific
parameters to be measured (kind of measurement, tools and-{wiat).

The temporal dimension must be incorporated in the definition of this criterol a link to clinical relevance

12 BEhical considerations related to the population, intervention and the choice of comparator are diffiscen the ethical

consideratonNB F SNNBR (2 ¢AGKAY GKS FTRRAGAZYIE StSYSyid a9dKAOA FyR
use of a technology without enough evidence or the ethics of choosing the comparator should be agreebyugld partners,

therefore theseaspects are considered part of core elements. On the other hand, the ethical conduct of a study (protection of data,
declaration of interest, informed consent to patients etc.) is related to the implementation of they dtadlf, thus considered
GFRRAGAZ2YLFE St SYSyidéo
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given If a surrogate outcome and notdinical outcome is used, it should be justified (e.g. by bibliographic
reference, guidelinestc.).

If any of the assessment parameters is standard, i.e. widely used and generally accepted as reliable, the validity
of the outcome measurement should be documented (e.g. relevance, precision, accuracy, spetificitymay

be helpful to describeejectedalternatives. Scale and questionnaires should be validated as well.

Sample size calculation

The definition of the study size should be defined and calculated on the basis of the primary outcome of the
study, and it should be apppoiate to show the treatment effect and its relevance.

This section should describe the number of subjects planned to be enrolled and needed to achieve the study
objectives® and how this was determined, the reason (clinisttistical) for the choice ofhe sample size,
including calculations of the statistical power of the study.

For a study intended to show a difference between treatments, the difference that the study aims to detect
should be provided.

It should be evaluated if the study is feasiblegrms of number of subjects involved.

Statistical analysis

In this section a description of all the statistical methods to be employed in the analysis of primary and
secondary outcomes should be provided, including:

1 the analysis sets for interventionsiudies: intentiorto-treat, per protocol, per treatment

1 the level of significance to be used\{plue and/or confidence intervals)

9 the selection of subjects to be included in the analyses (e.g. all randomized subjects, all dosed subjects,
all eligible sbjects) and the reasons to exclude from the analysis patients for whom data are available
definition of subgroups
procedures for accounting for missing, unused, and spurious data
timing\frequency of any planned interim analysis(es) and criteria fort¢heination of the trial earlier
than planned (in which cases it should be stopped)

9 any calculations that will be considered or performed to evaluate confounding variables, including any
additional analyses (e.g. subgroup, stratified and adjusted analyses

This section provides an overview of the study timelines.
The expected overall length of the study should be stated (start and end date), and the periods of enrolment
\recruitment, of treatmentexposure, of followup and data collection and analysis. Plans for blase visits and
follow up should be provided.
The study protocol shouldlearly indicate which outcomes will be measured at each fellpwfollow-up for
adverse events andr for efficacyand or for effectiveness outcomes of the study).
1 If an interventional trial is considered, the expected duration of subject participation (first patient
enrolled last patient completed) and a clear definition of the end of the clinical trial should be given. A
descriptionof the stopping rules or discontinuation criteria for individual subjects, specific parts of trial

= =4 =4

Bl2gg AG Aad NBLRNISR Ay GKS {SFHGGtS / KAtRNBY | 2&L(liekbeti@dzA RSt A
stated objectives is not considered scientifically valid. A studyisharger than necessary exposesmsubjects to risk and
inconvenience than required to achieve the scientific @ms
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and entire trial should be provided.
1 If an observational study is considered, the period of exposure should be described.
In observational studies, plannelite for start/end of data collection should be specified.

It shouldalsobe evaluated if the study is feasible in termgafation of followup.

Numbered list of literature or electronic references of documents referred to in the pobtdncluding the
reference to any existing protocol on the same topic (previously elaborated by other research organizations) and
used to draft the core protocol.
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133.4! 55L¢Lhb! [ 9[9a9b¢{s¢

= =4 —a =9

Study protocol title and study registration number (EU trial number/EU PAS register number), if existing
Protocol identifying number, given by the sponsor and specific for the version provided, if any

Date of validation of the currekprovided version of the protocol

Lig of all main responsible parties and contacts, if any, including the spdnaare and address), the
monitor and the principal investigator (name, title, and the address and telephone number of the
research site)

Names and titles of people authorizeddimgn the protocol (i.e. scientific committees, if any)

Locations involved in the study that is name(s) and address(es) of the structures and/or institutions
involved in the study.

= =4 -8 -9

Description of the recruiment and informed consent procedure

Procedures for the administratioof interventionand the comparator to both subjects groups

Procedures for monitoring subject compliance

Methods and timing for assessing, measuring, recording, amalyzing of outcoome parameters and

covariates, including ibtal or central trial investigator assessment will be realized.

Description of the procedures for ancillary tests, if any (biological materials to be used, storage,

analytical tools, informed consent).

Procedurstaken to avoid bias, such as:

U method for assigning subjects to treatment groups (method of randomization, if any; rules for
maintaining the codes); method of generating the allocation sequence (e.g., comgetarated
random numbers), mechanism of if@menting the allocation sequence (e.gentral  telephone;
sequentially numbered, opaque, sealed envelopes);

U plan for blinding, how and who will be blinded after assignment to interventions (e.g., study
participants, care providers, outcome assessorsa daalysts), and rules for breaking the blind. If
the study does not contemplate a randomization, it may still be usefiriclude the details for how
measurementgtests will be blinded to interpretation

U0 possible confounding variables, effect modifieysonsider and efforts to address them.

= =4 -4 -9

Description of sources of data used for the assessment of outcomes (clinical records, laboratory markers,
claims data, selfeport, interview including scales and questionnaire, etc.) and vadidatf the study is

based on secondary analysis of an already existing data source, such as electronic records or databases,
any information on the validity of the data should be reported.

Procedures and tools for data collection (pajpased, electronicase reporting forms etc.)

Data analysis

Data storage (software, archive etc.)

Data property in particular for multicentre studies.

l

Procedures for identification, recording and reporting adverse events and lfowfap of subjects after
adverse reactions
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91 Description of procedures relating to the withdrawal of subjects from treatment including procedures for

replacement of subjects and the follewp of subjects that have been withdrawn

9 Description of managememf adverse events (guidance on treatment modification).

T

Identification ofthe recruitment centers andr health professionals that have to be involved.

Description of any mechanismsc procedures to ensure data quality and integrity, including accuracy
and legibility of collected data and original documents, extent of source data verification and validation
of outcomes, storage of records and archiving of the statistical programneirigrmed to generate the
results

In this section, it should be stated that the trial will be conducted following the protocol, Good Clinical
Practice (for interventional studies) (ICH E6), and regulatory requirements.

System in place for independent review or audit
Statement from the sponsor confirming that the investigators and institutions involved in the study are

to permit monitoring, audits and regulatory inspections, including provision of direct accessrt®sou
data and documents.

= =4 -8 -9

Compliance with national and European Union requirements for ensuring the rights of participants
Description of requirements of Ethics Committee/ Institutional Review Board approval

Outcame of ethical review procedure

Informed Consent Forms (ICFd)e tapproved version of the protocol must have copies of ICF, both in
English and the local language in which they are going to be administered, approved by the Ethics
Committee. If the resealtinvolves more than one group of individuals, for example healthcare users
and healthcare providers, a separate specifically tailored ICF must be included for each group. This
ensures that each group of participants will get the information they needakenan informed decision.

1

Description of measuresmployedto guarantee protection of personal data.

Description of plans for communicating study results (progress reports and final reports)ulatozg
authorities, sponsors, local investigators and participants to the study (only final report).

Description of plans for disseminating study results (including publication) to scientific community and
policy makers.
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i Fimancing and insurance, if not addressed in a separate document, including a budget section (a detailed
item-wise breakdown of the funds requested for, along with the justification for each item).

1 Roles and responsibilities (sponsor amgestigator)
1 Curriculum Vitae of investigatars
91 Declaration of competing interests.
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The objective of the® section of this pilot is to test the developed templageovided in Section Jand the SG2
methodological papers about research recommendations and study desl§@ SG2 Position paper on how to

best formulate research recommendatioand WP7 SG2 Position paper on how to decide on the appropriate
study desigh

It was decided to test the documents apractical example of technology in need of AEG identified in an HTA
report. The topic selection process is described in the Appendikeltethnology used as example has been
chosen on the basis of the existing H8port'Y wSy I f 58Sy SN GA2y awSyl - RSy
NEAA&GlI Yyl KELISNISyaAzzyés 9!ySidle¢! 2tp {GUNIXYR .3 HY
the report until December 2014 is shown in Appendix 2.

On the basis of the knwdedge gaps arising from the HTA report and its update rédsearch guestiorand the

PICO for the chosen technology (renal denervation) were defined. This step has been elafui@atedg the
processecommended in th&VP7 SG2 Position paper on how &sbformulate research recommendatians

- Establishing thevidence profilef the technology, i.e. the definition of all the assessment questidinterest

to demonstrate safety and effectiveness of the technoldfye evidence profile has been devedadpfollowing

the PICO format and the outcomes were subdivided according to the domain they belong to. The types of study
designdo beincluded for each domain are also reported in the evidence profile.

- Comparing theevidence profilef the technology @ the results of the HTA report and its update: results from
the literature review have been transferred into the evidence profile and the quality of evideasbeerstated
(EUnetHTA methodological guidelines and GRADE were applied to tagsgsality of evidencg. Consequently,
evidencéknowledge gaps were highlighted when there were no available or low quality data, allowing defining
the research question for AEG.

Subsequently, the definition of thetudy designmost suitable to answer that researajuestion has been
performed, on the basis of thé&/P7 SG2 Position paper on how to decide on the appropriate study design

The process of defining the research question and study desigreant to beperformed with all relevant
stakeholdersat an early sige as indicated in WP7 SG2 Position pap&isen the time limits for this pilot,
stakeholders were involved via consultations.

Finally, on the basis of the proposed template for AEG (provided in section 1), the @orenprotocol for AEG
on renal @nervationwas developed. EUnetHTA JA1 WP5 methodological guidélires been also consulted
for the definition of outcomes.

In this section, only the elements of ti@ore protocol templée for AEGare presented. Furthermore, the cole
elements have beefilled-in only with information deducible from the HTA report or its update (our only source
of information in this pilo); thus some items of the core elements are left empty, as they require| the
involvement of additional expertise (and additional souo€énformation).

1 This report is a Rapid Relative Effectiveness Assesstaealopedusing HTA Core Modefithin EUnetHTA.
' Guidelines on methodolagal issues that are encountered while performing a rapid REA (relative effectiveness assessment) of
pharmaceuticals.

24



COMMON CORE PROTOCOL PILOT

Core protocol for AEG for renal denervation

Core protocol for AEG on renal denervation systems for treatrresistant hypertension

Title Core protocol for AEG on renal denervation systems for treatrresistant hyertension

Study design Multi-center, prospective, singlelind, randomized, controlled study

Target population| Patients with treatmentesistant hypertension

Intervention Catheterbased renal denervation and conventional optimal medicatapy

Compaator Sham treatmenand conventional optimal medical therapy

Outcome(s) Difference in ambulatory systolic BP (24nkasured) reduction from baseline to 6 mon
between the RDN and the control group

Sample size 420subjects

Time frame 6 months for theprimary outcome

2 years for extended followp.

Hypertension

The target population involves patients with treatmemeskistant hypertension, a condition for which
conventional treatments are inadequate in treating a patient's hypesten(patient'sblood pressure is resistant

to conventional drugs

The current standard treatment is based primarily on pharmacological treatment (antihypertensive drugs) and
lifestyle modifications (for example reduction of sodium intake or weight |d®s3istanhypertension (RH) is

thus defined as blood pressure (BP) not reaching the guideline target values (that is &4BR0 mmHg) in
presence of three or more antihypertensive drugs (including a diuretic) of different classes at maximal or highest
tolerated dose (Mahfoud, 2013) and despite lifestyle modifications

The possibility of a secondary cause of hypertension, such as primary hyperaldosteronism, renal artery stenosis,
pheochromocytoma, sleep apnoea syndrome, should always be considered astdbm ruled out (Mancia,

2013, Mahfoud, 2013). Furthermorgparent or pseudeaesistant hypertension has to be excluded and can be
defined as thdailure in obtaining an adequate BBused by:

-improper BP measurement technique,

-by theelevation of offte BP due to a persistent alerting reaction to thenBfasuring procedurenfite-coat

effect),

-by thenon-adherence to the prescribed treatment regimen (lifelong and mainly asymptomatic disééesegié,

2013).

Resistanhypertension is associated witan increasedisk of cardiovascular events (Mahfoud 2013, Mancia
2013, Vasan 2001Hypertension will, if untreated, increase the risk of e.g. cardiovascular disease, stroke and
renal failure.

Patients commonly have associated cardiovascular risk fastans as diabetes, obstructive sleep apnoea, left
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ventricular hypertrophywhich impair the prognosis (Calhoun, 2008).
Normally, the patient does not experience symptoms that are associated with resistant hypertension (EUnetHTA
report).

The exact prevalercof resistant hypertension is unknown (Calhoun, 2008 ESH and the ESC report that,
depending on the population examined and the level of medical screening, the prevalence of resistant
hypertension has been reported to range fromg3® % of the overalhypertensivepopulation, but probably less

than 10 % (Mancia, 2013). The prevalence of hypertension (all cases) is estimated to be approxirgéfei 30

of the general populationBhatt, 2014.

Renal denervation (RDN)

Catheterbased renal denervation ian acceptedalternative nondrug-approach totreat RH. The procedure
involves the destruction of afferent and efferent sympathetic nerves travelling along the wall of the renal
arteries, which may cause reduction in BP.

The rationale of this approactelies on the impact of sympathetic influence on blood pressure control. Renal
afferent nerves contribute to central blood pressure elevation by stimulating CNS (solitary tract and nucleus),
while efferent nerves innervate renal vasculature and enhance sodindhwater retention, renin release and
control renal blood flow (EUnetHTA report; Mahfoud, 2013).

In particular, the denervation systems act by increasing temperature in a limited area of the artery wall, and thus
ablating both sympathetic afferent and efent fibers, which lay within the wall of the artery and course along it.

Most RDN systems use radiofrequency enefg@ (Y LSt A OA G &1 X hyS{K2dux 9yftA3al ¢buxu
and ThermoCool®however the PARADbBBystem uses ultrasonography.

Reral denervation is aimed at improving BP control in patients whose BP is resistant to conventional drug
therapy (EUnetHTA report).

According to the ESH and the ESC guidelines, indeed, it is recommended that renal denervation is restricted to
resistant hypetensive patients who are at particularly high riglfter documenting the inefficacy of additional
antihypertensive drugs to achieve BP control (Mancia, 2013).

On the basis of the ESC consensus (Mahfoud, 2013), patients are eligible to renal denerlatiohafie severe

RH anda K2dzZA R YSSG | &aSG 2F ONRGSNALF 06aSS AyOfdzaiazy
denervation is considered. In particuldvefore considering renal denervation, patients should have been
evaluated by a hypertensioexpert in specialized centres where optimization of the antihypertensive drug
treatment as well as the identification of contributing lifestyle factors should be part of the pra&g=udo
resistance and secondary causes of hypertension must be atbaut.

Evidence profile
Informationon renal denervation needed/required to demonstrate the rationfdeits intended clinical use and

its safety and effectiveness profildae evidence profilgis presentedn Table 1.

As he scoping carried out by ATreports' developers contributes to the definition of the rationale supporting
G§SOKy 2t 23AS5aQ Lhis prifile his beenOdefingddnCihe t basiblBf fth8HTA report on renal
denervatiort®.

-t RSYSNII (A2 WBaA&RTS Wai KRENISNUBSIYBEWRRWE S 9! ySil ¢! 2t
FaaSaaySyié 65SOSYOSNI HamoUL ®
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Table 1Evidence profiléor renal denervation

RATIONALE

Renal denervation (destruction of sympathetic nerves in the wall of renal arteries) amnati@rapy to standard of care can be a safe and effective alternative to treat patien
resistant to conventional therapy.

INDICATION: treatment of amentresistant hypertension

POPULATION Patients with treatmentesistant hypertension with blood pressurel 4000 mmHg and without secondary causfehypertension.
INTERVENTION |Renal nerve ablation and denervation
COMPARATOR |Standard of care

DOMAIN OUTCOME STUDIES INCLUDED
SAFETY RCTs

Total adverse events (in % of patients) CTs

Major adverse events (in % of patients) Prospective case series

(not necessary comparative)

EFFECTIVENESS Overall mortality
Cardiovascular mortality
Cardiovascular morbidity

Blood pressure changes SRs/HTAs
Left ventricular hypertrophy and change in ejection fraction RCTs
Kidney function Prospective CTs (only if data from RCTs were lacking or insufficie

Effect on daily living (exercise)
Quality of lie and patient satisfaction
Decrease in number of medications
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Literature overview based on EUnetHTA repdrind update (appendix 2)

1 EfficacyEffectiveness
Most of the studies evaluate the changes in blood pressure as primary effeffentivenesoutcome.
Renal denervation, using Symplicity catheter, appears to decrease BP, especially if compared with baseline BP
(Symplicity HTN Investigators, 2011; Symplicity H2ZNnvestigators, 2010; Bhatt, 2014), whereas the effect of
other denervation systems is still uncertain. Howewserall, contrasting evidence on BP changes is emerging
from recent studies.
The two most recent systematic reviews (SRs) that examined ekan@®P (Davis, 2013; Pancholy, 2014) report
that renal denervation resulted in a significant decrease in systolic blood pressure (SBP) and diastolic blood
pressure (DBP) when compared with the control group, thus favouring renal denervation (signifieant
difference). The quality of the evidence was low and very low, respectively.
The most recent blinde®CT Bhatt, 2014)with the highest number of participant®35 patient3, HTN3 trial,
showed a nonsignificant betweergroup difference (RDN and ceot group) in the change in office and
ambulatory blood pressure at 6 monttfbetweengroup difference:-2.39 mmHgp=0.26) The quality of this
evidence was moderatdt has to be noted that the effect of renal denervation was not signifitstween
groups, but if considering only neafrican American patients, renal denervation impaktegluseda statistically
significant reduction in systolic BP compared with control (p=0.012). On the contrary, African American patients
showed a significant BP reductiemen if teated with sham treatment
One recent noblinded RCT (Fadl Elmula, 2014) with small sample size (19 patients) and corRaYingrsus
clinical drug adjustmentoncluded thatBP control through 6 months by drug adjustment was superior to renal
denervation. The quality of this evidence was low.
Other studies showed a significant decrease of BP from baseline to 6 months (Hering, 2014) and reperted non
significant changes in the control group, without reporting a betwgesup comparison. The qualitof the
evidence was very low.
Some experts report that confounding variables which could influence the results of the studies on BP reduction
(which could have in particular influenced the HI Kesults) and that should be addressed in future studies are
the issue of stabilized medication regimens before and during the study period to avoid confounded blood
pressure assessments, the adequate experience of hypertension specialists within recruiting centres and the
correctness of technique used to perfotire ablation.
Some studies evaluating this outcome aregming’®

There is no evidence regarding overall mortality and cardiovascular mortality (no publishedgomgnstudy
with mortality as primary efficacy outcome).

There is not enough evidence oardiovascular morbidity (stroke, myocardial infarction, heart failure): only one
on-going study with 6 patients assesses this outcome (onset or progression of cardiovascular disease).

Left ventricular hypertrophy was assessed in four published studiesha@el of them reported less hypertrophy
in patients who underwent RDN (Brandt, 2012b; Pokushalow, 2012; Mahfoud, 2013b; Mahfoud, 2&héuld
be specified that left ventricular mass was measured differently in the analysed studigbeandality ofthe
studies was very lovilwoon-going studies assess the cardiac function.

Only one RCT (Symplicity HZNnvestigators, 2010) assessed kidney function as outcéweording to the
study, there was no change in kidney function, based on eGFR and onealviels, following renal denervation
at the 6month followrup, but no definitive conclusion could be drawn, because the quality of the evidence was

7 éRenal denervation systems for treatmeN@S a A a (i F y i K& LISNISyarzys 9!ySdl ¢! 2tp {dGN}y
(December 2013)
'8 |t has to be noted that, within the ongoing trials database, it is not possible to obtain all details of the studyofsehich could
affect the outcome (such as the selection of patients by specialized centres, optimization of the drug therapy prior tazatiolo
and the monitoring 6the adherence).
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low.

Only two studies (Ukena, 2011; Ewen, 2014) evaluated changes in activities of daily living Qualttye of
evidence is very low. No egoing study is evaluating this outcome.

There is no evidence that the number of antihypertensive medication decreases following RDN. One SR (Gosain,
2013) assessed this outcome and reported results narrati#neHTA report stated that, although data from

nine studies including 430 patients in total may suggest a decreaseniber of antihypertensive medications
following renal denervation, no conclusion could be drawn.

So far, no evidence was found on how R&ifdcts outcomes such as quality of life and patient satisfaction in
published or orgoing studies.

1 Safety
Overall, safety profile of RDN suggests it is a safe procedure in the short to medium term.

However, due to methodological limitations of the stusli@o firm conclusion can be drawn:

U In many studies safety is not considered as the main outcome, often the reported complications or the
adverse events are not pmefined and it is likely that some complications were not adequately
reported.

In two of the RCTs (Ukena, 2011; Pokushalov, 2012), alR@rs (Mahfoud, 2011; Mahfoud, 2012;
Brandt, 2012) and many case series, safety was not considered as the main outcome, and complications
and adverse events were incompletely reported (Voskuil, 2011; Brinkn201®; Hering, 2012; Ukena,
2012; Zuern, 2012; Prochnau, 2012; Fontenla, 2013; Kaltehbach, 2013). Often, the authors referred to
the nonexistence of severe/major procedureelated complications or adverse events without defining

I WaSOSNBE | ROSNBRS S@SyiQ

Except for HT# trial, in which the primary safety outcome was clearly stated, even in the updated
studies safety was not the main outcome. In one RCT (Fadl Elmula, 2014) safety outcomes were not pre
specified and in two CTs (Hering, 2013 and 2014)attbors report the noroccurrence of adverse
events related to the procedures in the treated patients, without defining which were the adverse
events.

U There is no evidence abolangterm safety.

Lack of knowledge about lorigrm occurrence of adverse effts (even the updatstudies have follow
up of maximum 12 months)

U Possibility of bias due to lack of blinding and small sample size: limit partially solved wi8 tH&IN
This RCT clearly specified the safety outcome and reportedtlieasafety perfomance criterion was
significantly met.

In general the quality of safety evidence was rated from moderate to very low.

It has to be specified that most of the evidence and experience is related to the Simplicity system (all the update
studies involve Syntigity® cathete). Other RDN systems are currently being implemented, which might differ in
terms of mechanism and size, and might thus have a different safeitacy profile.

The available evidence presented here has been matched whk tvidence préile, in order to highlight
existing evidence gaps (Table 2).
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Table 2Summary of the available evidence (EUnetHTA report and update) against the Evidence Profile

DOMAIN OUTCOME STUDIES INCLUDED QUALITY OF EVIDENCE (GRADE)
(highhmoderatd low\very low)
SAFETY EUnetHTA report:

(RCTs, CTs, prospective
case seriésobservational)

3 RCTs LOW
3 CTs LOW
18 observational studies VERY LOW
Total adverse events (in 9 3 ongoing studies
of patients) Update:
1 SR (Pancholy, 2014) LOW
1 RCT (Fadl ElImula, 2014) MODERATE
2 CTsHering, 2014, Hering, 2013) VERY LOW
3 ongoing studies
EUnetHTA report:
4 RCTs LOW
3 CTs LOW
18 observational studies VERY LOW
Major adverse events (in {2 0ngoing studies
of patients) Update:
1 SRPancholy, 2014) LOW
1 RCTFadl Elmula2014) MODERATE
2 CTgHering, 2014, Hering, 2013) VERY LOW

3 ongoing studies

EFFECTIVENESS

(SRs/HTAs, RCTs,
prospective CTs (only if
data from RCTs were
lacking or insufficient)

EUnetHTA report:
1 SR (Davis, 2013)

Any ongoing study

Assessed narratively as no change

Overall mortality

Update:
NO STUDIES

Any ongoing study

Cardiovascular mortality

EUnetHTA report:
NO STUDIES (no SR, RCT or CT)
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Any ongoing study

Update:
NO STUDIES

Any ongoing study (except for 2 which reported death and
cardovascular accident as safety outcome)

Cardiovascular morbidity
(stroke, myocardial
infarction, HF)

EUnetHTA report:

M {w 6! YRSNEA2Y HnamoX TFIlAfA
STUDIES

Any ongoing study

Update:
NO STUDIES

1 ongoing study (Onset or progression of cardiovascular dises
2 studies which reported myocardial infarction as safety outcg

Blood pressure changes

EUnetHTA report:

2 SR (Davis 2013, Gosain 2013)
1 HTA (Andersson 2013)

1 RCT (Ahmed 2012)

22 ongoing studies

From VERY LOW to MODERATE*

Update:

1 SR (Pancholy, 2014) including 3 RCTs and 2 CTs

1 HTA (MUHC, 2013)

2 RCTs (Bhatt, 2014 HBNFadl Elmula, 2014)

4 CTs (Hering, 2014 and 2013, Ewen, 2014, Mahfoud, 2014)
6 ongoing studies

From VERY LOW to LOW**

Left ventricular
hypertrophy and change i
ejection fraction

EUnetHTA report:

1 HTA (Andersson 2013) including one R@T (Brandt,®2b) |VERY LOW
1 RCT (Pokushalow 2012) VERY LOW
1 CT (Mahfoud 2013b) VERY LOW
Any ongoing study

Update:

1 CT (Mahfoud, 2034 VERY LOW
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2 ongoing study

Kidney function

EUnetHTA report:
1 SR (Gosain 2013) identified 1 RCT (Esleb, BUN2)
1 ongoing studyRCT)

LOW

Update:
NO STUDIES

Any ongoing study

Effect on daily living
(exercise)

EUnetHTA report:
1 RCT (Ukena 201EXercise capacity reported as maximum w(

load and peak oxygen uptake (VO2peak)
Any ongoing study

VERY.OW

Update:
1 CT (Ewen, 2014x&cise capacity measured by workload ang

exercise time
Any ongoing study

VERY LOW

Quality of life and patient
satisfaction

EUnetHTA report:
NO STUDIES (no SR, RCT or CT)
Any ongoing study

Update:
NO STUDIES

Anyongoing study

Decrease in number of
medications

EUnetHTA report:
1 SR (Gosain 2013)

Any ongoing study

Assessed narratively as No change

Update:
NO STUDIES

Any ongoing study

*Only Davis, 2013 evaluated with GRADE

*GRADE was applied to Pancg)h&014, Fadl Elmula, 2014, Hering, 2014
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From literature overview it emerges that RDN seems to be safe in the short to medium term, as reported by the
EUnetHTA report and confirmed by the recent 8'study, which reported thatadety performance criterion

was significantly metOn the contrarythe comparison of the evidence profile and the available evidence (Table
2) shows thathere is stilla need for further researcton the effectiveness of renal denervation in RH versus
optimal medical therapy.

With regards tceffectivenesutcomes,assessingnortality and cardiovascular morbiditg important to directly

evaluate cardiovascular risk reduction for patients with resistant hypertenaimhrepresens an unmet needit

is true that for these outcomes the evidence gsirrently absent or too little respectively,however their
assessmenivould require a large scale and letegm study.Indeed,EMA 2013 statethat & LJ2 & A G A @S ST T ¢
mortality and cardiovascular morbidity canly be evaluated properly in large scale and Kin§ N & & dzRA S & ¢ d
Taking into consideration BP reduction outcome and looking at the available evidence, it can be observed that
previous low quality studies seemed to demonstrate a BP reduction, whileettent moderate quality study

(HTN3) failed to demonstrate the primary efficacy outcome of BP reduction.

BP reductioris usually accepted as a surrogate outcome for fatal and nonfatal cardiovascular disease (EUnetHTA
guidelines for clinical endpoitl). Futhermore BPreduction has been associated with a reduction of the risk of
cardiovascular death (Fornell 2013, Whelton 2002, Lewington 2R02endorff 200) Although caution should

be taken, it is reasonable to state that significant BP reduction caddce both morbidity and mortality from
hypertensioncaused diseases.

Thus, BP reductioncould represent an acceptable surrogate outcome to assess dffectivenessof renal
denervation.

In addition, this outcome would require a shortierm follow up stuly compared to a lonterm study necessary

to assess mortality.

Finally, consideringhe existingevidencegapson this technologyand the urgent need to filthem, blood
pressure reduction following RDdbmpared to medical therapfias been selected ahe first outcome The

choice of this outcome for our research recommendation was shared and discussed with a small panel of experts
in the field and this proposal has to be surely confirmed by a larger panel of éXperts

It has to be noted that there aretir on-going studies evaluating this outcome. Howesgeme detailof these
studies (such as the selection of patients in hypertension specialized centres, the optimization of the drug
therapy prior to randomization, the monitoring of the adherenc@)hich could have an impact on the
outcoméresults and which should be better investigated, cannot be obtained from thgoomy trials database
(source of information for this pilot). More details are required to clearly define if thesgoorg studies codl
answer the evidence gap identified in this research recommendation and to state if the results of these studies
should be awaited.

In this scenario, overcoming the limitations of previous studies, especially8tid\ whichwas themost recent
rigorous trial on renal denervation so far, seems to be necessary.

Consequently, the current study may help collecting the additional evidence needed in order to fill an evidence
gap on renal denervation, bypassing some limitations of the currently publishidiest and may contribute to

the decisionprocess of adoption of this technology.

19 6{2YS SEIFYLX S&a 2F &AdINNRII iSNAFRLIEBSYSHRLIRBEyY 4t F2 RJ ONBR & 8z05
Guideline
0 OneEUnetHTA partners disagreed with the proposed outcome.
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The primary objective is to evaluate tledfectivenessof renal denervation (RDN) in reducing blood pressure
compared to optimal medical therapy in patits with treatmentresistant hypertension.

EVIDENCE

POPULATION

INTERVENTION

COMPARATOR

OUTCOME (S)

-Generally low quality
studies

-Inconsistentresults
of recent literature

Patients with
treatment-resistant
hypertension

Renal denervation
and conventionh
optimal medical
therapy

Sham treatment and
conventional optimal
medical therapy

BP reductioft

Study design

On the basis of the evidence profile and the arising research question, the most appropriate study design to
answer the queson related to clinicaleffectivenessof the technology is an RCT. Thusmailti-center,
prospective,single blind randomized, controlled study of theffectivenessof renal denervation compared to
optimal medical therapy is suggested.
However the decisn and its details should be supported by the opinion of experts and should involve
consultation with guidance producers and trialists as suggested by the WP7 SG2 Position paper on how to decide
on the appropriate study design.
Additional expertise and atce are required for describing details about blinding and way of randomization;
filling-in these items is beyond the scope of this exercise.

Study population

Patients with treatment resistant hypertension.
According to the current accepted definitiley ESC 2013/ancia, 2013 chypertension is defined as resistant to
treatment when a therapeutic strategy that includes appropriate lifestyle measures plus a diuretic and two other
antihypertensive drugs belonging to different classes at adequate dosds nidunecessarily including a

mineralcorticoid receptor antagonist) fails to lower SBP and DBP valsas to n

YR n

YYI 33 NBalL

In particular,before considering renal denervation, thus befsesdomization, patients should be evaluated by
hypertension experts in specialized centres and optimization and stabilization of the antihypertensive drug
treatment as well as the identification of contributing lifestyle factors should be achieved as part of the practice.

Inclusion criteria

As stated iman expert consensus document on cathéeised renal denervation that was published in 2013 by
the European Society of Cardiology (Mahfoud, 2013) patients should meet a set of criteria before renal
denervation is considered, as follows:

2 F 36084 SR

aeaiaz2t Ao

.t X mMcn

YYI 3

drugs in adequate dosage and combination (incl. Diuretic);

21

Please see the rationale on the previous page.

OXMpn

YYI 3 RAFOSG!
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fitreatmentresistance to lifestyle modification when changes in lifestyle fails to alter t{@o®Rodium
intake diet, weight loss...);

flexclusion of secondary hypertension (such as renal artery stenosis, pheochromocytoma, sleep apnoea
syndrome, primary hyperaldosteronism);

flexclusion of pseudeesistance using ambulatory BP (average BB0 mmHg or mean daytingP> 135
mmHg);

TLINBEASNBSR NByYIlt FdzyOldA2y O6DCw xnp YEKYAYKkM®dPTO YHO

fleligible renal arteries in terms of length, diameter and morphology: no polar or accessory arteries, no renal
artery stenosis and no prior revascularization.

Furthermore (reported in the HTBI study):
fagexmy YR Xyn &SI N&
flwritten informed consent.

Exclusion criteria

Described contraindications of RDN are:

history of prior renal artery intervention including balloon angioplasty or stenting;

flevidence of renal artery atherosclerosis (defined as renal asenyosis > 50%) or renal artery aneurysm in
either renal artery;

fIpresence of multiple main renal arteries in the kidneys or main renal arteries < 4 mm in diameter or < 20
mm in length;

Ipatients should be in stable clinical condition, thusmulout patients with recent myocardial infarction,
unstable angina pectoris or a cerebrovascular accident within the g&str®nths .

Description of subgroups, of risks and benefits to subjects, early withdrawal criteria as well as furibal eth
considerations all require additional expertise, and are therefore out of scope of this exercise.

Intervention and comparator
Intervention
Catheterbased renal denervation added to conventional optimal medtoadapy

Renal denervation is ardatment approved for treatmentesistant hypertension that uses lelvel radio
frequency energy or ultrasonography (depending on the device) to disrupt renal sympathetic nerves-and de
activate hyperactive nerves. Most systems are cathbteyed and thecatheter is introduced through the
femoral artery and threaded into the renal artery lumen. Subsequently, the energy is delivered to ablate the
sympathetic nerves. Since there are different RDN systems, there could be slight differences in related
procedues. Furthermore, there could be different concentration of nerves along the renal artery, thus the
ablation should be done throughout the course of the artery, and if necessary, more than once to ensure a
sufficient and proper ablation.

As a consequenca, precise procedure needs to be established to ensure a standardized method.

Renal denervation is intended to be add therapy to pharmaceutical treatment.

2 We did not limit the study to a specific type of catheter: possibility teestigate other than Simplicity catheter, since

many systems are currently being implemented and most of the current evidence is related to the Simplicity catheter.
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Details about emergency treatment needs to be further discussed with experts and are out of cfctipe
exercise.

Ethical considerations about the use of the technology will need additional expertise and are out of scope for this
exercise.

h ff NBYlf RSYSNBIGAzZzY %%& 0ySVnal ¢chmSE +SHIEDAERXA Eat I
CEmarked in Europe. None of the systems is fpproved, but all are seeking such status. Of the

dzf G N} a2y 23N} LIK& RSOAOSa GKIFdG INBE Ay RS@St2LSyisx 2y
CE mark.

Renal denervation is used in this studyaiccordance with its approved indication, i.e. resistant hypertension
(Mahfoud, 2013).

Comparator

Sham treatmerft'and conventional optimal medical therapy.

The Task Force for the management of arterial hypertension of the ESH and the ESC (Manciks2@ibg)in
their guideline that most patients with resistant hypertension require the administration of more than three
drugs. In current practice this combination of drugs exists: thiazide diuretic, aatdimg calcium channel
blocker, an angiotensioonverting enzyme inhibitor or an angiotensin receptor blocker, and a-bleteker in
patients younger than 60 years of a@@ADTH 2013).

Rationale for sham treatment:

1 it was already used by the approved American study (BITtudy) that failed its primar efficacy
outcome;

a hypothesis is that the shaireatment may have increased the adherence to drug therapy;

safety of the sham treatment evaluated through the absolute rate of major adverse events: one major

adverse event in the shajprocedure group (0%) (HTRM8 study, Bhatt 2014);

1 furthermore, in HTANB study, major adverse events demonstrated to be not significantly different
between groupsdéthere were few major adverse events in the trial: five in the denervation group (1.4%)
and one in the shamprocS RdzZNBE ANR dzLJ 0 n 20X F2NJ I RAFFSNBYyOS
HOpT t I ndcTOED

1
1

Blinding could have an impact (this could be one of the explanations of the failure of th@ stlitlly).

We suggest to perform the monitoring of the adhererto drugs intak& and to diet in both study groups during

the study period (urine level measurement, witnessed intake or questionnaires).

Monitoring the adherence to the antihypertensive therapy and to diet, as well as the use of the sham treatment,
seams to be relevant factors to avoid confounders.

Further ethical considerations will need additional expertise and are out of scope of this exercise.

23
24

Withdrawn from the market in december 2014

The HTMB study revealed that an importain LJt F 0S62 SFFSOG 41 a LINBaSyd Ay GKS 02
was accentuated by the use of an invasive procedure in the control group (i.e., a farterglpuncture and renal angiography),

which may have increased adherence to medaratind diet. Regardless, this finding has important therapeutic implications for the
RSaA3ady 2F OGNRFEA 2F FyiAKELSNISYaA dBhatp20M&R d@ {i KSIND-B, WRWit®IF ¢ 2 v &
535 patients represents the only majeandomized study to date, demonstrated significaB.001)t though nearly identicat

drops in office systolic BP between baseline and 6 months for the treaimed b mn ®mMo 5 HoPdo YY | 30 | yR
25.94 mm HgP=.26). This demonstratebe value of having a sham control. If it were only the denervation arngutdvhave been

a positive triad intérview to Bhatt).

= A limitation of the HTMB trial was that medication adherence could not be confirmed (urine level of antihypertensive
medications).
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Study outcomes

1 Primary outcome:
Difference in ambulatory systolic BP (24nleasured) reductioff from baseline to 6 months between the RDN
and the control group. The betweegroups difference would be clinically significant if reduction was of at least 5
mm Hg".
BP is generally accepted as a surrogate outcome for cardiovascular disease (EUnetHTA gWtiines!,
2013) and widely used, as explained in the above ratioddldf S &S &aSS (GKS AGSY AaNF GA2)y

1 Secondary study outcomes:
Effectiveness
9 Difference in ambulatory diastolic BP (24nieasured) reduction from baseline tq 62, 18, 24months
between the RDN and the control group
9 Difference in systolic and diastolic BP (offiweasured) reduction from baseline t¢ 62, 18, 24nonths
between the RDN and the control group
9 Difference in ambulatory systolic BP (24nkasured) reduction fronbaseline to 12, 18, 24 months
between the RDN and the control gradbpange in heart rate (HR)
All-causéoverall mortality at 2 year
Cardiovascular mortality
Cardiovascular morbiditfstroke, myocardial infarction and heart failure)
Change in left ventriculamass(for left ventricular hypertrophy)
Effect on body functions (kidney function)
Effect on activities of daily living (BP during physical exercise)
Decrease in number of medications
Quality of life and patients satisfaction
Tools to be used to measuceitcomes haved be discussed with experignd are out of scope of this exercise.

E R W B R

Safety
Recording of:

1 Adverse events related to the procedures: interventietated mortality, renal artery
perforation\dissection and vascular complications (such ad loematoma,pseudoaneurysmrequiring
intervention, bradycardia and hypotensive events.

1 Adverse events during follewp: hypotensive and hypertensive episodes requiring hospitalization, new
renal artery stenosis >70% confirmed by angiography within 6 nsoofhrandomization, progress of
renal disease (eGFR< 15 mL/min/m2 or need for renal replacement therapy).

% The major advantage of owif-office BP monitoring is that it provides a large number of BP measurements awmayhfe

medical environment, which represents a more reliable assessment of actual BP than office BP (Mancia, 2013).
a This clinically meaningful value is supported by literature (Bhatt, 2014; Whelton, 2002) and confirmed by a small group of
clinicians. If necessary, it may be confirmed by a larger group of experts

37



COMMON CORE PROTOCOL PILOT

The proposed flowchart of the study is:

INITIAL SCREENING
Following Inclusiorexclusion criteria

l Uncontrolled hypertensiveatients

\ INFORMED CONSENT \

l Yes
r RANDOMIZATION 1:1 ﬂ

TREATMENT CONTROL _ .
Renal denervation added to conventional Sham treatmenand conventional optimal
optimal medicatherapy medical therapy.
FOLLOW UP VISITS FOLLOW UP VISITS
at 6, 12, 18, 24 months pesitndomization at 6, 12, 18, 24 months pesindomization

It is noteworthy that this core element could not be filledwith the information deduced from the HTA report,

but it required the involvement of additional exp&é (clinicians and statisticignsThe proposed clinically
meaningful difference was done on the basis of literature references (Bhatt, 2014; Whelton, 2002) and confirmed
by a small panel of experts. In the prospective of a European multicentric stuslyprtposal has to be surely
confirmed by a larger panel of experts.

The suggested trial is a multicenter RCT sibtifeled twoarm study designed to evaluate theffectivenessof

renal denervation in the treatment of uncontrolled hypertension. The satggkprimaryeffectivenessoutcome

of this trial is the mean change in ambulatory systolic blood pressure (SBP) from baseline to 6 months in the
denervation group as compared with the mean change in the control group.

If the primary outcome is met, thenraajor secondary outcome, the change in offlzased systolic and diastolic
blood pressure from baseline to 6 months, will be tested.

We suggest inserting in the study no more than 3 of the next secondary study outcomes. Note that secondary
outcomes are gploratory and must be interpreted with caution. Secondary analysis should be used only to
support the primary outcome or to suggest working hypothesis.

Sample size calculation

The null and alternative superiority for the primaffectivenesoutcomeare:
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l nY->4¢ X p YYI 3
VS.
I 1Y->/¢5 p YYI 3

GKSNBE >¢ FtyR >/ IINB GKS YSIty NBRdzOGA2y&a Ay {.tI FNR
control group, respectively, and 5 mmHg is a clinically meaningful difference betweenJroups

Assuming a 15 mmHg standard deviation of the Ambulatory SBP change per group (Ahmed, 2012) then an equal
sample size of 382 subjects (191 for the denervation group and 191 for the control one) yields 90% power to
demonstrate a > 5 mmHg difference between gro@psa twosided 0.05 level of significance. A two sample
unpaired ttest was used for the sample size calculation for the prinaffigctivenesutcome hypothesis.

To account for approximately 10% rate of premature withdrawal or failure to obtain the primatcome

measure, 420 patients should be randomized in the two groups.

Statistical analysis

All statistical analysis will be performed using SAS or other widely accepted statistical software.

Descriptive statistics of continuous variables will be pnésd by arm and include sample size, mean, median,
standard deviation, minimum and maximum. For categorical variables, the number and percentage of patients in
each category will be presented by arm.

The intentto-treat principle (all randomized patientsyill be applied as primary analysis of teffectiveness
endpoint.

The primaryeffectivenessanalysis will be a twsample #test at a twosided 0,05 level of significance. In
addition, two-sided 95% confidege intervals will be presented.

Considering HTHS results, it would be interesting to plan a subgroup analysis by race. Neverthedesgption

of subgroups and subgroups analysis, procedures for missing data, timing of any interim analysis (if necessary) is
out of scope of this exercise.

Patients are referred to centers specialized in the management of hypertension, in order to select patients with
GNHzS NBaAaldlyld KELISNISyairzy FyR @2AR GKS NBONHzZA (YS)
The procedurecan be performed by an interventional cardiologist or radiologist and angiologist (Mahfoud,
2013), who igrained in the therapy and qualified to manage potential complications, such as acute dissection of
renal arteries by stent implantation (EUnetHTAagg).

Patients are followed for 2 years and blood pressure measurements are performed at baseline aeadcftr

months.

Additional expertise is required for describing expected overall length of the study (start and end date), the
periods of enrolmat, of treatment, and data collectidanalysis, the plans for badi@e visits and follow up;

filing these items is out of scope of this exercise, as well as the description of the stopping rules or
discontinuation criteria for individual subjects, spaciarts of trial and entire trial.

8 This clinically meaningful value is supported teréiture (Bhatt, 2014; Whelton, 2002) and confirmed by clinicians.
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APPENDIX

Topic lection process

The second part of the Core protocol pilot for AEG consists in testing the developed protocol template on a practical &kengaledidate technology has been chosen
through the topic selection process involving both WP7 SG2 partndrsVidvy SAG.

In the first round (Februarilarch 2014), WP7 SG2 partners and SAG were asked to
1 notify technologies of interest for the pilot (technologies for which critical evidence gaps have been identified at thatrabeéirst HTA)
1 and provide feedbek on criteria for the topic selection,

through a topic selection form.

Seventeen technologies were proposed by WP7 SG2 partners, among which HAS and the authoring agencies made the firdeaelegtiout candidates that were
found not suitable fothe pilot (technologies premature for an Additional Data Collection (ADC), for which the impact of ADC was not cleahioh fitreve were many
ongoing studies reported).

Ten technologies were proposed to WP7 SG2 partners for voting in the secordlimoiay 2014. As no clear winner came out, the final choice has been made in July
2014 by the authoring agencies and HAS among three technologies that scored the same number of points in the secone GQindit¢hSynergy Systeffior chronic

heart falure.

Several issuewere encountered upon the start of the development of the protocol with the selected technolpghich pointed to the need to reconsider the choice of
topic. Such issues includedprobable withdrawal of CE mark; too much missing @ence identified; inability to get in contact with the manufactureKeeping such
issues in mindWP7 SG2 partners agreed at thed3ace to Face meeting in November 2014 to change the topic and produce the pilot for Renal denervation systems
for treatment-resistant hypertension, based on EUnetHTA WP5 Strand B, 2nd pilot rapid assessment.

2 According taEUnetHTA Criteria to select and prioritize health technologies for additional evidence generation. July 2012.

43



CORE PROTOCOL PILOT FOR AEG

APPENDIX 2

EUnetHTA Rapid REA UPDATE
GwSyltf RSYSNII (A2 yNRBRRARIABIMAIL T rodisimnis®50Sra88/80 2nd pilot rapid assessrasirigthe HTA Core Model for Rapid
Relative Effectiveness Assessment

The update was based on a basic systematic literature search in the following sources:

-Medline via Pubmed,

-EMBASE,

-Web of knowledgd S| database,

-CRD database,

-Cochrane database.

The seech period was set from June 2013 to December 2014.

References were includgeixcluded according to EUnetHTA PICO.

In terms of study design, SRs¢ ! &> w/ ¢a |yR /¢a ¢6SNB aStSOGSR (2 dzZaRIGS GKS R2YlFAya aOf AyAOl

From the selecteghublished studies, studies characteristics and results were included into evidence tables (Table 1). The same was doimgfetunlies (Table 2).

The quality of the SRs was assessed using the English version of the NOCK checklist for SRs adhpt€b@tmane EPOC group appraisal list for SRs.
Quality of individual studies was assessed using the Cochrane risk of bias checklist (Table 3) and GRADE (Table 4 and 5).
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Table 1. Published studies

Evidence tables for SRs/HTA

Article Meta-Analysis of the Effect of Renal Denervation on Blood Pressure and Pulse Pressure in Patients With Resistant Systemic HypeStmgidh
Pancholy 2014

Study type Type of publication Systematic review and metnalysis
Year 2014
Last updated search \

Research question/ main
objective

To compare the effect of renal denervation (RD) witht of maximal medical therapyMMT) on blood pressure (BP) and pulse pressure (PR) at
month followup in patients with resistant hypertension.

Included for domairfs)

Clinical effectivenessSafety

Criteria for study design

Which study design(s) are included in the assessment:

-controlled trials or RCTs.

Excluded observational studies, uncontrolled trials, and case reports.

Included conference abstracts if theypaated data relevant to the research question.

The Cochrane Collaborati@rrisk for bias assessmeobl was used to determine the quality of the included studies.

Population Patients with resistant hypertension (RH)fided as uncontrolled hypertensigqisystolic BP > or 860 mm Hg) despite treatment with 3 maximally|
dosed antihypertensive medications from 3 different classes that include a diuretic.

Intervention Renal denervation (RD)

Comparator Maximal medical therapy (MMT) for RH

Outcomes Outmmes assessed:

-systolic and diastolic BP atngonth follow-up

-pulse pressure (PP)

Weighted mean differences (WMDs) in systolic BP, diastolic BP, and PP chamngenst €ollow-up in the RD group were compared with those in
MMT group, pooling all ineded studies (RCTs and CTSs).

Sources of information

Systematic search MEDLINE, Embase, the Cumulative Index to Nursing and Allied Health Literature, OVID, the Cochrane Library databas
of Science, and Google Scholar for studies that asséissezffect of RD on systolic BP and diastolic BP. Eligible stueiepooled using a random
effects model.

Studies included

5 studies included3 randomized controlled trial€Egler (Simplicity 2) 2010, Pokusholav 2012, Bhatt (Simplicity 3),2014
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2 non-randomized controlled trialsEwen 2014, Mahfoud 20)4net the inclusion criteria.

Main results and conclusiotr

Patients who underwent RD (n534) experienced sigfitant reductions in systolic, diastolic BP and PRrabfth follow-up.

The MMT grougn =266) also experienced sidiicant reductions in systolic, diastolic BP and PRrab6th followup.

Signficant reductions in systolic BP (WMI®.4 mm Hg, p 6.005), diastolic BP (WMB.4 mm Hg, p0.004), and PP (WMD2.7 mm Hg, p 6.009)
were reported in the RD group when compared with the MMT group-atdhth follow-up. When the analysis wasstricted to RCTsRR
association with systolic BP lowering became weaker althougHisaymt, and the association with PP change disappeared compéatedMT, but
the association with diastolic BP change at 6 months remainedisaynti

Adverse events were rare and included few cases of pseudoaneurysnds[(n78s6]) and hematomas (8 [1.6%]) at the femoral sites. The most
common adverse event wastia procedural bradycardia (n9)

In conclusion, this metanalysis shows that RD is superior to MMT in lowering BP, but heterogeneity among study populations in this pooleq
is high, and further data are needed to better compare these treatmeategies

Quality assessment

Checklist item

1 2 3 4 5 6 7 8 9 10 11 Overall quality*

Yes (Y)/ Unclear (U)/ No (N

Y Y U Y Y Y Y Y U Y Y HIGH

* High quality: All or most criteria from the checklist are met. It is very unlikely that the study conechiare affected.
Medium quality: Some criteria from the checklist are not met. It is unlikely that the study conclusions are affected.
Low quality:Few or no criteria in the checklist are met. It is likely that the study conclusions may be affected.
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Article Renal Denervation for Resistant Hypertensiaviontreal (Canada): Technology Assessment Unit (TAU) of the McGill University Health Centre
(MUHC); Nicolau, I., Dendukuri, N. 2013 Aug 30 Report no. 72.

Study type Type of publication HTA
Country, year Canada, 2013
Last updated search April, 2013

Research question/ main
objective

To summarize the literature on efficacy, effectiveness and safety of renal denervation for treatment of resistant hyperemgitn estimate the
budget mpact of this technology from the perspective of the MUHC.

Included for domain(s)

Clinical effectivenessSafety

Criteria for study design

Which study design(s) are included in the assessment:
Systematic reviews and HTAs.

Population Patients with resisint hypertension
Intervention Renal denervation

Comparator \

Outcomes Outcomes assessed:

outcomes ofefficacy, effectiveness, safety and budget impact.

Sources of information

EMBASE (Ovid), MEDLINE (PubMed) and the Cochrane Library for systefeat; rev
the CRD database and websites of CADTH, INESSS, NICE and INAHTA for HTA reports.

Studies included

1 systematic review (Gosain et al. (2013) ), and 4 HTAs of other ageheiealso reviewed 1 RCT (Symplicity +2T)N1 cohort study (Symplicity
HTN1 ) cited by previous HTAs.

Main results and
conclusion

The available evidence consistently demonstrates that in patients with resistant hypertension, renal denervation is fofi@wedering of blood
pressure for periods of at least 6 months and plolgsup to 2 years. Longer term results are not yet available.

A few manageable complications are reported, but the number of observations is still too small to be able to evaluatputrecirend severity of
complications.

There is a need for furtheesearch to verify the expected benefits of this procedure, to establish that they arddetigg, and to better estimate
the rate and severity of complications.

The recommendation from this agency is that this technology receive temporary and coatldgjgproval.

Quality assessment

Checklist item

1 2 3 4 5 6 7 8 9 10 11 Quiality*
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Yes (Y)/ Unclear (U)/ No (NY N Y Y U N U N N N

N\ A**

MEDIUM

** No combined results performed, thus not applicable
* High quality: All or most criteria from the checkliare met. It is very unlikely that the study conclusions are affected.
Medium quality: Some criteria from the checklist are not met. It is unlikely that the study conclusions are affected.
Low quality:Few or no criteria in the checklist are met. It igljkthat the study conclusions may be affected.
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Evidence tables for controlled trials

Article

A Controlled Trial of Renal Denervation for Resistant Hypertensidaepak L. Bhatt2014 (SYMPLICITY HINCT01418261).

Studytype\ design

Prospective, singtblind, randomized (2:1), shagontrolled trial.

Study objective

To evaluate the safety and effectiveness of cathdtased bilateral renal denervation for the treatment of uncontrolled hypertension despite
compliance withat least 3 anthypertensive medications of different classes (at least 1 of which is a diuretic) at maximal tolerable doses.
Designed to overcome methodological limits of previous studies (including small sample sizes, limited assessment of atibatbpsessure, lac
of blinding, and lack of a sham procedure as a control...).

Included for domain(s)

Clinical effectivenessSafety

Study inclusion/exclusion
criteria*

43S xmy FYyR Xyn @SEFENB G GAYS 2F NYYR2YATFGA2YT
-stable medication regimen includirigll tolerated doses of 3 or more antihypertensive medications of different classes, including a diuretic (4
changes for a minimum of 2 weeks prior to screening) and no expected changes for at least 6 months;

2FFAO0S { .t xmcn Y Yeol3dblood prés§ure readihgsimgasured & Ndthzn initial and a confirmatory screening visit;
-ABPM 24 hour average SBE35 mm Hg;

-documented adherence to medications.

Clinicalexclusioncriteria were known secondary causes of hypertension and mone ¢ime hospitalization for a hypertensive emergency in the
previous year. Anatomical exclusion criteria were rearéry stenosis of more than 50%, reraatery aneurysm, prior renartery intervention,
multiple renal arteries, a renal artery of less thdmm in diameter, or a treatable segment of less than 20 mm in length.

No. patients 535 from 88 sites in the United States
(364 intervention group and 171 control group).

Population Baseline characteristics Intervention Control
Age 57.9+10.4 56.2+11.2
Male sex; no. (%) 215 (59.1) 110 (64.3)
Baseline BP \ \
eGFR \ \
n hypertensive drugs 5.1+1.4 5.2+1.4

Intervention Renal artery denervationantihypertension medication

Comparator Sham treatment (renal angiographypamtihypertension medication

Typeof catheter Symplicity

Cointervention description |\

Follow-up 6 months

Outcomes Clinical effectiveness Safety
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Primary outcomé/lean change in office systolic blood pressure from
baseline to 6 months in the denervation group, as compared with tl
mean changén the sham control group, with a superiority margin of
mm Hg.

Secondary outcome

change in mean 2Aour ambulatory systolic blood pressure at 6
months

The primary safety end point was a compaosite of major adverse events
defined as death from angause, enestage renal disease, an embolic eve
resulting in enebrgan damage, renartery or other vascular
complications, or hypertensive crisis within 30 days or new rarary
stenosis of more than 70% within 6 months. The objective performance
criterion for the primary safety end point was a rate of major adverse
events of 9.8%, which was derived from historical data.

Results Primary outcome -Major adverse event® DN 5/361 (1.4%and the control groud/171
Between group difference: (0.6%F FT2NJ I RAFFSNBYyOS 2F noy LISN
change in office blood pressure from baseline at 6 months of The rate in the renatlenervationgroup was 1.4%, therefore the
bMndmopHO®PPo YY |1 3T Ay (§KS RSy dperformance criterion was met with a P value of <0.001.

Hginthe shambtINE OSRdzNBE 3IANB dzLJz F2 NJ |
O2y TARSYOS AyGdSNWIt / L8 Jorith ¢ ®y-There were no significant differences in safety between the two group
margin of 5 mm Hg).
Secondary outcome
Between group difference:
change in ambulatory blood pressure from baseline at 6 months of
bcdrppmMp®mm YY 13 Ay (G§KS RSySN
in the shamLINE OS RdzNB I NP dzLJZ  FrénNHg (95%RCA
bnodpt G2 mMdncOT t T noddy HAGK
Conclusion This trial doesn't show a significant reduction of systolic blood pressyraignts with resistant hypertension 6 months after reraatery

denervation as compared with a sham control.
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*Inclusion and exclusion criteria defined by the study protdcatheterBased Renal Denervatidor Resistant Hypertension: Rationaed Design of the SYMPLICITY -BTNal.
David E. Kandzari, 2012

Inclusion criteria

-Agex18 and1g80 years at time of randomization

-Stable medication regimen including full tolerated doses of 3 or more antihypertensive medications of different olaksding a diuretic (with no changes for a minimum of 2
weeks prior to screening) and no expected changes for at least 6 months

-Office SBRL60 mm Hg based on an average of 3 blood pressure readings measured at both an initial and a confirmatorg saséenin

-Written informed consent

Exclusion criteria

-Renal artery anatomy ineligible for treatment including:

-Main renal arteries withkd mm diameter or with<20 mm treatable length

-Multiple renal arteries where the main renal artery is estimated toEyg75% of the kidney

-Renal artery stenosis$0%) or renal artery aneurysm in either renal artery

-History of prior renal artery intervention including balloon angioplasty or stenting

-eGFR 0f45 mL/min/1.73 m2

->1 in-patient hospitalization for a hygeensive crisis within the past year

-ABPM 24 hour average SBEB5 mm Hg

-XL episode(s) of orthostatic hypotension (reduction of SBR6fmm Hg or DBP &0 mm Hg within 3 minutes of standing) coupled with symptoms within the past year or
during the seeening process

-Pregnant, nursing, or planning to be pregnant

-Chronic oxygen support or mechanical ventilation (eg, tracheostomy) required other than nocturnal respiratory suppogpfapsiea

-History of or currently have any of the following medicahditions:

-Primary pulmonary hypertension

-Type 1 diabetes mellitus

-Severe cardiac valve stenosis for which a significant reduction of blood pressure is contraindicated

-Myocardial infarction, unstable angina pectoris, syncope, or a cerebrovascuidemtcwithin 6 months of the screening period

4 AA02NE 2F LIKS20KNRY202G2YlxX /dzZaKAYy3aQa RAaSFAST O2I NDGFdGA2Y 2F (GKS F2NIF X Ke&LISN
-Any condition that would prohibit or interfere with ability to obtain an accurate blood pressweasurement using the protoeepecified automatic blood pressure monitor (eg,
FNY RAFYSGSNI G22 1 NBS FT2N GKS OdzFFX F NNKeUGKYAl (KI atenfeastrSmed)SNBa A GK | dzi2YIl GAO
-Any serious medical conditiohat may adversely affect the safety of the participant or the study (eg, patients with clinically significant peripherdarndisease, abdominal
aortic aneurysm, bleeding disorders such as thrombocytopenia, hemophilia, or significant anemia)

-Scheduledr planned surgery or cardiovascular intervention in the next 6 months

-Any known, unresolved history of drug use or alcohol dependency, lacks the ability to comprehend or follow instructioogd dwevunlikely or unable to comply with study
follow-up requirements

-Currently enrolled in another investigational drug or device trial

Abbreviations: ABPM, ambulatory blood pressure monitoring; DPB, diastolic blood pressure; eGFR, estimated glomerotarditre®BP, systolic blood pressure.
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Article

Adjusted Drug Treatment Is Superior to Renal Sympathetic Denervation in Patients With True TreafResstant HypertensionFadl Elmula M.,
2014 (NCT01673516)

Study typea design

Controlled, randomized (1:1) prospective study

Study objective

To investigatdor the first time the blood pressure (Bffjwering effect of renal sympathetic denervation (RDN) versus clinically adjusted drug
treatment in true treatmentresistant hypertension (TRH) after excluding patients with confounding poor drug adherence

Included for domain(s)

Clinical effectivenes§Safety

Study inclusion/
exclusion criteria

-Patients with treatmentesistant hypertension were enrolled. TRH was defined as uncontrolled hypertension (office systolic BP [SBP] >14(
despite regular intakef maximally tolerated doses & antihypertensive drugs including a diuretic;

-in addition, patients had to qualify by having mean ambulatory daytime SBP >135 mm Hg immediatétyedtegator witnessed intakef their
antihypertensive morning drugs;

-patients could be 18 to 80 years of age with normal renal arteries at computed tomography or MRI examination within fgeafsabticipation.
ExclusionPatients with secondary and spurious hypertension, some patients with high serum aldosteros€peiveary hyperaldosteronisme
without tumor or with high aldosterone/renin activity ratio) who responded to treatment with spironolactone, Patients withadésd glomerular
filtration rate <45 mL/min per 1.73 m2 (MDRD formula), urine albumin/creatiratie >50 mg/mmol or type 1 diabetes mellitus could not be
included

No. patients 19 patientswith true TRH (Norway)
(Drugadjusted group (n=10) ardDN group (n=9)
Population Baseline characteristics Intervention(RDN group) Control(drug-adjusted group)
Age 57 (10.9) 62.7 (5.1)
Female sex no. (%) 22% (2) 0% (0)
Baseline BP (SBP/DBR){ HQ 156+1391+15 160+1488+13
eGFR<60 mL/min per 1.73 m2 11% (1) 0% (0)
n hypertensive drugs 5.1 (1.6) 5.0(1.2)
Intervention Renal denervatiorantihypertensive radication was aimed at being maintained unchanged in the RDN group.
Comparator Clinically adjusted drug treatmerdantihypertensive medication adjusted at baseline, 1 month, and at 3 months

Type ofcatheter

Symplicity

Caintervention description

—

Folow-up 3 and 6 months(office BP measurements at 1, 3, and 6 months and ambulatory BP measurements at 3 and 6 months after the procedure§
Outcomes Clinical effectivenes€hangen blood pressure (BP) from Safety(outcomes notpre-specified)

randomization to 6 months Adverse events and renal function
Results Clinical effectivenes®rugadjusted group Safety
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at 3 months office SBP and diastolic BP changed from 160+14/88+]
mm Hg at baseline to 140+1881+10 mm WPg(.01 and>=0.18 for SBH
and diastolic BP, spectively);

at 6 monthsfrom 160+1488+13 mm Hg at baseline to 132+10/77+8
mm Hg P<0.0005 andP=0.02 for SBP and diastolic BP, respectively).

RDN group
at 3 months:office SBP and diastoRRP changed from 156+£1391+15

mm Hg at baseline to 149+9/89+8wmHg P=0.10 andP=0.12 for SBP
and diastolic BP, respectively);

at 6 months from 156+1391+15 mm Hg at baseline to 148+789+8 n
Hg P=0.42 and>=0.48 for SBP and diastolic BP, respectively).

Comparing the 2 groups, office SBP and diastolic BP welécsigtly

lower in the drugadjustedgroup at 6 months#=0.002 and>=0.004,
respectively)

Ambulatory BPs changed in parallel to office BPs.

Drugadjusted group
2 patients experience sexual dysfunction after increasing the dosage ¢
spironolactone

RDN group:
1 patient had a myocardial infarction 5 months after the procedure;

4 patients had mildto-moderate hematomas at the femoral access site
1 patient had bradycardia.

4 patients in the drugdjusted group and 1 patient in the RDN group ha
symptomatic hypotension.

Any patient had detectable change in renal function

Conclusion

BP control through 6 months was superior by drug adjustment compared with renal denerivapatients with true TRH.
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Article

Sustained Sympétetic and Blood Pressure ReductidnYear After Renal Denervation in Patients With Resistant HypertendiagmaraHering,
2014

Study typda design

Controlled study

Study objective

To assess whether the continued BP reduction associated with RDN is argedby longerm decrease of sympathetic outflow to the peripher
in patients with resistant hypertension (RH)

Included for domain(s)

Clinical effectivenessSafety

Study inclusion/ exclusion
criteria

Patients with established RH were enrolled (agrsions to the Symplicity HFAlprotocols NCT00888433). Hypertension was diagnosed base
the 2007 European Society of Hypertension and European Society of Cardiology guidelines for the management of artesiedibgmert
secondary forms of hypertesion were ruled out. RH was defined according to the current statement of the American Heart Association.

No. patients 35 patients enrolled.
7 control subjects (taken from the initial control arm of the Symplicity (FE2IiN&l and included in this analigsas a non treated control group).
These7 patients then crossed over to RDN treatment, and their data were included in the entire cohort of 35 patients who eweslfop at 3, 6,
and 12 months after the procedure.
Population Baseline characteristics Intervention Control
Age 61+11 /
sex man/women 2213 /
Baseline BP (office SBP/DBRINHQ) 166+2288+19 178+11/94+13
eGFR, mL/min per 1.73 m2 77.7+£11.6 /
n hypertensive drugs 4.8+2.1 /
Intervention Renal denervation (RDN@a#tihypertensive medicatio
Comparator Only antihypertensive medication

Type ofcatheter

Symplicity

Cointervention description

Treating physicians and patients were instructed not to change medications except when medically required.

Follow-up 3, 6, and 12 months after ROOAssessment at baseline and 6 months in the confrols

Outcomes Clinical effectivenessReduction of office BP from baseline to 3, 6 ar Safety(outcomes not prespecified)
12 months -Intra- or periprocedural complications
-Reduction inmuscle sympathetic nerve activity (MSN#er RDN -Kidney function

Results Mean office systolic / diastolic Bignificantly decreased from baselin RDN group

by c12.6+18.3:6.5+9.2,C16.1+25.6:8.6+12.9, and;21.2+29.1¢

-There were no intraor periprocedural complications. No shdaerm (at 3
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11.1+12.9 mm HgP0.001 for both systolic BP and diastolig Bith
RDN at 3 6-, and 12month follow-up, respectively.

MSNAwas reduced by8+12,¢6+12, and;6+11 bursts/min P<0.01) at
3-, 6, and 12month follow-up.

No significant changes in office and-2dur BP, heart rate, and MSNA
from baseline to énmonth follow-up were observedh 7 patients who

served as a control group.

month follow- up) and longterm (.2 months) adverse events related to
the procedure were noted in anof the treated patients.

-No significant alterations in kidney function as assessed by estimated
glomerular filtration rate based on serum creatinine from baseline-to 3
month, 6month and 12month followup (P=0.38) were observed. No
disturbances in plasa sodium from baseline to-Bionth, 6month and 12
month followrup (P=0.10) and plasma potassium from baseline 4m@nth,
6-month and 12month follow-up (P=0.33) were noted after the procedur

Conclusion

These observations are compatible with the hyipegis of a substantial contribution of afferent renal nerve signaling to increased BP in resista
hypertension and argue against a relevant re innervation at 1 year after procedure
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Article

Effects of Renal Sympathetic Denetian on Exercise Blood Pressure, Heart Rate, and Capacity in Patients With Resistant Hypertétwsam.
2014

Study typea design

Prospective controlled study

Study objective

To investigate the effect of RDN on heart rate (HR) and blood pressure (BB during exercise, and at recovery in patients with resistant
hypertension by cycle exercise testing after a folgpvperiod of 6 and 12 months.

Included for domain(s)

Clinical effectiveness

Study inclusion/ exclusion
criteria

Patients agedkl8 yearswith resistant hypertension according to the international European Society of Hypertension guidelines (office SBP
mm Hg despite the use & antihypertensive agents of different classes, including a diuretic at the maximum or highest tolevagd Tthe
inclusion and exclusion criteria were otherwise similar to the Symplicity-2ffidl (NCT01888315). Only patients with stable antihypertensive
drug regimen were included in the study, and patients with known secondary causes of hypertensi@xeleded.

No. patients 60 patients (intervention group=50, control group=10)

Population Baseline characteristics Intervention Contrd
-Age 64.7£1.0 68.4+1.2
-sexmen 39 (78%) 8 (80%)
-baseline BP (office SEFBP) (mmHQ) 164+391+2 155+487+2
-eGFR \ \
-n hypertensive drugs 5.1+0.3 4.0+0.4

Intervention Bilateral RDN antihypertension medication

Comparator Not treated with RDN (onlgntihypertension medication)

Type ofcatheter

Symplicity

Co intervention description

Patients and physicians wenstructed not to change antihypertensive medication during the study period, except when medically required

Follow-up 6 and 12 months

Outcomes -Reduction of office BP from baseline to 6 months \
-Change in BP and HR after exercise (Exercise Stress Test)
-Mean exercise time and mean workload

Results -At 6-month FU, office BP was reduced by 26/7 mm Hg from \

164+391+2 t0 138+384+2 mm Hg in the RDN group
(P<0.001P<0.001),

GKSNBIF& GKSNB gl & y2 aA3IyATAOl
155+4/87+2 t0 153+587#1 mm HgP=0.750P=0.611) in the control

group.
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After RDN at rest:

-exercise Blfeduced from 158+390+£2 to 141+384+4 mm HR¥(.001
for systolic blood pressur®£0.007 for diastolic blood pressure) afte
months

- BPreduced from 158+390+2 to 139+3&4 mm Hg
(P<0.001P=0.022) after 12 months.

-HR reduced from 71+3 bpm to 664#2(0.001) after 6 months and to
69+3 P=0.092) after 12 months.

After RDN during exercise:

BP tended to be lower at all stages of exercise-an@ 12month
follow-up.

After RIN at recovenafter 1 minute:

-BP decreased from 201+4095+2 to 177+488P2(Q.001P=0.066) after
6 months

-BP reduced from 20114052 to 188+6/86+2 mm Fg0(059P,=0.01)
after 12 months;

-HR at recovery after 1 minute reduced from 9615 bpm to 89+3 bp
(P=0.008) after 6 months and to 93+4 bpRr(0.032) after 12 months
No changes were observed in the control group

-Mean exercise time and mean workload in the RDN group increa
significantly by 1.41+0.04 minuteB<0.001) and 7+1 WP£0.001) at 6
month FU and by 2.01+0.06 minuteR®=0.008) and 8+2 WP£0.007) at
12-month FU.

Control: any significative change (P=0.555 and P=0.486, respectiy

Conclusion

In conclusion, this study shows that RDN reduced BP and HR at rest, during exercisecemvbat, and improved exercise capacity measured

workload and exercise time.
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Article

Renal nerve ablation reduces augmentation index in patients with resistant hypertenstéering, 2013

Study typa design

Prospective controlled study

Study objective

To examine whether sympathetic nerve ablation affects peripheral arterial stiffness assessed as augmentation indeiskngaitibnts with
resistant hypertension, in order to understand if alterations of arterial stiffness may contriblB® toontrol (assessing the effects of RDN on
augmentation index).

Included for domain(s)

Clinical effectivenessSafety

Study inclusion/ exclusion
criteria

Hypertension was diagnosed on the basis of the current European Society of Hypertension (ESirpeeach Society of Cardiology (ESC)
guidelines for the management of arterial hypertension. Patients had previously been screened for secondary forms ofdiypersdisted in the
current guidelines and were excluded if present, with the exception efrabtive sleep apnoea. Resistant hypertension was defined according
the current statement of the American Heart Association. Only patients with true resistant hypertension, as verifiedrg &Bf of more than
135mmHg, were included in this studyl patients had renal artery imaging prior to enrolment to exclude severe renal artery stenosis or othe
abnormalities such as fibromuscular dysplasia.

No. patients 50 consecutive patients with resistahypertension enrolled: 40 RBdfoup and 10 controls
Population Baseline characteristics Intervertion (40) Contol (10)
-Age 60+11 60+6
-sex (mefkwomen) 31\9 8\2
-baseline BP (office SEFBP) (mmHg) 170+ 19\92+15 171+14\93+8
-eGFRri\min\1.73m2 74.3+17.6 84.4+9.1
-n hypertensive drugs 4.9+ 1.9 4.4+ 20
Intervention Renal denervation (RDN)@ahtihypertension medication
Comparator Non-RDN (onhantihypertension medication
Type ofcatheter Symplicity
Co intervention description |\
Follow-up 3 months
Outcomes Clinical effectivenessReduction obffice-seated and ambulatory blog Safety
pressure -complications duringafter procedure(not pre-specified)
-improvement of augmentation index and MSNA -kidney function tests were repeated atrBonth follow-up (pre-specified
as safety outcome)
Results Cinical effectivenessRDN significantly reduced seatetfice SBP Safety
(170t 19 vs154+ 25 mmHgP<0.001) and DBP (325 vs 8416 mmHg] RDN group:

58



CORE PROTOCOL PILOT FOR AEG

P<0.001)at 3-month followup (decrease of 168mmHg (SD 21/11), |-There were no intraprocedural or periprocedural complications. No sh

respectively). term (at 3month follow-up) adverse events related to the procedure we
No changes in office SBP and DBRmbath follow-up in hypertensive noted in any of the treated patients

controls (L71+ 14 versus 16911; p=0.63 and 98 versus 9211; -No significant alterations in kidney function assessed by estimation of
p=0.69. based on serum creatinine (74+37.6 vs. 71.918.0 ml/min per 1.73m2;

-Augmentation index was significantly reduced 3 months after the |P=0.31), plasma passium (4.6:0.4 vs. 4.20.5 mmol/l;P=0.93)

procedure in RDN patients (3623.8 vs. 22.¥22.4%; P=0.002), but |and sodium (139.2+2.4 vs. 139.0+ 2.1 mmol/l; P=0.50) levels after RO

not in nonRDN control$30.2+27.4 vs. 32.820.7%; P=0.80).
-MSNA significantly decreased 3 months following RD, but there w
no changes in MSNA in n&®DN controls.

Conclusion

In conclusion, RDN results in a substantial and rapid reduction in augmentation index, which appears to be independert MfB¥A changes.

These findings indicate that RDN may exert a beneficial effect on arterial stiffness in patients with resistant hypertension.
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Article

Effect of renal denervation on left ventricular mass and function in patients withistsnt hypertension: data froma multcentre cardiovascular
magnetic resonance imaging tridilahfoud, 2014

Study typea design

Controlled trial

Study objective

The present multcentre study aimed to investigate the effect of RDN on anatomic and furatioyiocardial parameters, assessed by cardiac
magnetic resonance (CMR), in patients with resistant hypertension compared to a control group of medical treated patients

Included for domain(s)

Clinical effectiveness

Study inclusion/
exclusion criteria

Paients with resistant hypertension.
Enrolled subjects(l8 years with an office systolic blood pressure (SBP) abovexidal (hm Hg) or mean ambulatory -2ASBP-135 mm Hg despite
the use ot antihypertensive agents of different classes, including aetliat maximum or highest tolerated dosd®&tients with pseuderesistant
hypertension defined as mean ambulatory-24BR130 mm Hg were excludeBatients with GFRI5 mL/min/ 1.73 m2 and patients on
haemodialysis were excludeBatients withgeneral cotraindications for CMR were excluded. Only patients with stable antihypertensive drug
regimen were included and patients with known, treatable secondary causes of hypertension were excluded.

No. patients 72 patients with resistant hypertension were enadllinthe study. 55 subjects were treated with RDN and 17 subjects served as controls (med
treatment only).
Population Baseline characteristics Intervention (55) Control (17)
-Age 65+10 70+9
-sex:Male (%) 39 (71%) 10 (59%)
-baseline BP (office SEMBP) (mmHg) 170.0t21.4\ 89.9+14.8 157.4+15.3\ 83.8+10.9
-eGFR \ \
-n hypertensive drugs 4.6+1.6 4.5+.2
Intervention Renal denervation (RDN)a#tihypertensive medication
Comparator Medical treatment only

Type ofcatheter

Symplicity

Caintervention description

\

Followup

6 months

Outcomes

—

Clinical effectivenessEnd systolicend diastolic volumeld/ ESVI and
LVEDVI assesged

-LV mass, assessed by cardiac magnetic resonance (GMR).
ventricular mass was then normalized indexing to body seréaea ang
height (g/m1.7)
-Ejection fraction
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-SBP and DBP reported

—

Results Clinical effectivenessNo significant changes between baseline and
months were evident

for LVESV, however for LVEDV in the RDN gtvEDY: 177+

54 mL vs. 176+53; P=0.246 and LVESV: 81+40 mL vs. 77+35 mL;
P=0.038).No significant changes between baseline and 6 months wg
evident for LVESV and LVEDV in the controls.

-Left ventricular mass indexed to heightl1.7 significaddgreased by
7.1% 6 months after RDN (from 4613.6t0 43.0+12.6 g/m1.7P <
0.001).In the controlgroup, LV mass remained unchanged (41®8
vs. 42.89.7 g/m1.7P=0.653)

-Ejection fraction increased significantly after RDN($5b171 vs.
57.619.3%,P =0.048) and remained unchanged in the control
group(55.9+8.2 vs. 55.88.4%,P =0.723).

-Office SBP / DBP decreased significantly from 172305 mm Hg at
baseline to 1488219/14 mm Hg (P < 0.001) 6 months after RDN.
SBP/DBP in the control group did change during follpw15684+17/11
vs. 145772315 mm Hg; P=0.044 for SBP and P=0.034 for DBP).

Conclusion Renal denervation reduced BP and significantly improved LVH and myocardial function, as diagnosed by CMR, in patisigtntitiypertension
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Health condition
D Sudy name (selected inclusion| Intervention Control Primary
criteria) Target sample Outcomes
size
NCT02295683 Renal Sympathetic Denervatio Resistant Hyprtension. Device: Renal Denervation Patient Registry Blood Pressure (BP) Measurements [Ti
by Iberis System in Patients Wi Frame: Up to 5 year FU]
Uncontrolled  Hypertension - | N=30
IberisHTN Registry
NCT02164435 Effects of Renal Sympathet|{ Uncontrolled Hypertension Procedure: Renal Denervatio, Endpoint Classification: safet Cardiac Function (evaluated by MRI) [Ti
Denervation on the Cardiac an| 09yt ATl ¢bud w /Efficacy Study, Interventiorf Frame: baseline 6 months and 24 months]
Renal Functions in Patients Wif N=20 FotlFdazy & A i K | Model: Single Group Assigent,
Drugresistant Hypertasion Renal Denervation System Masking: Open Label, Primal
Through MRI Evaluation Purpose: Treatment
NCT02155790 Safety and Performance Study { Hypertension Device: Injection of aneurolytic | Endpoint Classification| - Cerebrovascular accident;Grade 3 or 4
Renal Denervation by Neurolysig agent for denervation of the Safety/Efficacy Study hemorrhage;
N=20 renal sympathetic nerves Intervention Model: Single Grouj -Myocardial infarction; -Reduction in the
Device: The Ablative Solution Assignment, Masking: Ope| systolic blood pressure of at least 10%
Peregrine Infusion Catheter Label, Primary Purposq months];
Treatment -Sudden cardiac deathYessel dissection o
perforation
Renal Denervationin Patients | Heart Failure, Diastolic Procedure: Renal denervation | Study described as allocatiol Efficacy: Change from baseline E/E'
NCT02115230 With Heart Failure With Norma| Hypertension medical therapy Randomized. Endpoin| echocardiography at 12 months; Safet
LV Ejection Fraction Classification: Safety/Efficad Composite of death, myocardial infarctiol
N=40 Study, Intevention  Model: | cerebrovascular event, need of interventid
Parallel Assignment, Maskin¢ on renal arteries and renal functio
Open Label, Primary Purpos| impairment (decrease in estimated GFR|
Treatment 30% from baseline) [Time Frame:
months]
Metabolic and Cardiovasculg Hypertension Renal denervation usg | Endpoint Classification:  Biq Adipose tissue function [Time Frame:
NCT02057224 Effects of Renal Denervation Insulin Resistance Medtronic  Symplicity Systen availability Study, Interventior] months after renal denevation]
(mono-electrode) Model: Single Group Assignmer
N=15 Masking: Open Label, Primal
Purpose: Treatment
Feasibility of electrical mappin{ Hypertension Renal denervation No Randomized; Masking: Non|( Arterial blood pressure response to ren
and stimulation of renal arterieg Pulmonary vein isolation Control: Not applicable; Grgu | nerve stimulation prior to renal denervatio
NTR4384 in patients undergoing rena N=60 Parallel; Type: 2 or more arm{ and absence of blood pressure rise

denervation

non-randomized

response to pacing in the renal artery aft
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renal denervation

Sympathetic Renal Denervatio

Resistant Arterial Hypertension

Drug: Treatment with aldactone

Study described as allocatip

Changes in ambulatory 24isystolic blood

NCT02039492 Versus Increment of Procedure: Sympathetic Ren{ randomized. Endpoint pressure [Time Frame: From baseline (V|
Pharmacological Treatment i N=50 Denervation Classification: Safety/Efficad 0) to Final Examirni@n (6 months).]
Resistant Arterial Hypertension Study, Intervention  Model;
Parallel Assignment, Maskin
Open Label, Primary Purpos
Treatment
NCT02016573 Renal Denervation fol Hypertension Device: Renal Denervation Study described as allocatiof Blood pressure control [Time Frame:
Uncontrolled Hypertension Randomized. Endpoin| months post procedure]
N=100 Classification: Safety/Efficag
Study, Intervention  Model;
Parallel Assignnme, Masking:
Open Label, Primary Purpos
Treatment
Observational Study of th¢ Uncontrolled Hypeension. 550A0SY 9 y £ A 3§ Observational Model: Cagenly, | Mean reduction in office Systolic BP [Tin
NCT02006758 EnligHTN Renal Denervatig Denervation System Time Perspective: Prospective | Frame: 6 months]
System in  Patients  With N=500
Uncontrolled Hypertension
Renal Sympathetic Denervatio Atrial Fibrillation Device: Renal denervation Study described as allocatio Atrial fibrillation [Time Frame: 3 years]
Prevents Atrial Fibrillath in | Autonomic Imbalance Drug: Medical therapy Randomized. Endpoint
NCT01990911 Patients With Hypertensive Heal Hypertension Classification: Safety/Efficaq
Disease: a Pilot Study RDPAF | Hypertensive Heart Disease Study, Intervention  Model:
Parallel Assignment, Maskin
N=100 Single Blind (Subject), Prima
Purpose: Prevention
JPRN Study of Renal Sympatheti DrugResistant Essentig Renal sympathetic denervatiol Single arm Nomandomized - Safety during perioperative period an

UMIN000012020

Denervation wih Radiofrequency|
Ablation Catheter for Resitan
Essential Hypertension

Hypertension

N=6

with  radiofrequency ablation
catheter

chronic phase after the operation (evaluate
with eGFR and imaging study)

- Onset or progression of cardiovascul
disease
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¢-rofS o® wAial 2F oAla GlFLotSa FT2NJ GKS aOtAyAOrt STFSOGALSYySaaeé R2YIAY

Quality of the controlled studies was assessed using tloli@noe risk of bias chedist for RCTs.

Entry (Fadl Elmula, 2014) RCT Judgement Support for judgement
Random sequence generation (selection bias) Low risk of bias Gt GASyida 6SNB NIyR2YAT SR dza Ay 3 | LISNIdz

Allocation concealmnt (selection bias) Low risk of bias Gt GASyGa 6SNB NIYyR2YAT SR o6dzaAy3 | LISNIdZ
to a hospital employee who was not involved in the study, who was uninformed about the n
of the study, and who openeal sealed envelope arranged in a fixed order and documented i
GNRGAYT GKS 2dz2i02YS 2F GKS NIyR2YATIFGA2Y

Blinding of participants and personnel (performance bias) Unclear risk of bias Blinding not performed or not reported, unclear as to how this coufldémce compliance with
pharmacological medication and have effect on BP.

Blinding of outcome assessment (detection bias) Unclear risk of bias ' tf LI GASYyda FyR |t -upwereWaddled dyiB ¥af e axperiertdd
physicians (FM.B., ®/ ®[ ®0 dzaAy3d GKS alYS OFf AoNI (GSH

Incomplete outcome data assessed (attrition bias) Low risk of bias No incomplete data

Selective reporting (reporting bias) Unclear risk of bias As prespecified, office and ambulatory BP wereesssed and reported. Heart rate and safety

outcomes not prespecified, but reported.

Other biases Unclear risk of bias The study was funded by Oslo University Hospital, University of Oslo, and theE2ateihn
Norway Health Region. F.E.M. Fadl ElImulaézesived lecture honoraria from Medtronic and
Hemo Sapiens. P. Hoffmann has received travel grant from Medtronic. A.C. Larstorp has re
lecture honoraria from Hemo Sapiens and Merck Sharpe & Dome. E. Fossum has receive
honoraria from St. Jugland travel grant from Medtronic. M. Brekke has received lecture
honoraria from St. Jude and consulting honoraria from Boston Scientific. S.E. Kjeldsen hag
received lecture honoraria from AstraZeneca, Bayer, Medtronic, Merck Sharpe & Dome, ar|
Takeda; hoaoraria for consulting from Bayer, Medtronic, Serodus, and Takeda; and research
support from AstraZeneca, Hemo Sapiens, and Pronova. A. Hoieggen has received lecturg
honoraria from Amgen, AstraZeneca, Novartis, and St. Jude. The other authors report no
conflicts.

Entry (Hering, 2014) CT Judgement Support for judgement

Random sequence generation (selection bias) High risk of bias Randomization not performed or reported. Unclear if Simplicity 3 Xbtocol was followed.

Allocation concealment (selectidrias) Unclear risk of bias It is unclear how patients were allocated. Unclear if Simplicity-Biphotocol was followed
Study provides 3patients enrolled as extensions to the Symplicity protocols.

7 control subjects (taken from the initial control aohthe Symplicity (HTND trial and included
in this analysis as a non treated control group), then crossed over to RDN treatment, and th|
data were included in the entire cohort of 35 patients who were followedat 3, 6, and 12
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months after the procedre.
G¢CKFNIBS LI GASyda gAGK SadlroftAaKSR wl  gSN]
FYyR 17 O2yiNRTt ¢

Blinding of participants and personnel (performance bias)

Unclear risk of bias

Blinding not performed or not reported, unclear how thisuld influence compliance with
pharmacological medication and have effect on BP. Unclear if Simplicit lgiidtbcol was
followed.

Blinding of outcome assessment (detection bias)

Low risk of bias

Analysers blinded to treatment.
G/ KFy3aSa Ay gaverdgerfoidddrad\aRalyzéd by an experienced investigator
gAlK2dzi GKS 1y2¢tSR3IS 2F GKS LI GASyd ARS

Incomplete outcome data assessed (attrition bias)

High risk of bias

Some data missing for ABPM.

a! émonth follow-up, ABPMecordings were only available from 24 patients because the
remaining 11 patients were participants of the Symplicity ¥2TiNal, the protocol of which
required ABPM to be performed atrGonth but not at 3month follow-dzLJd ¢

Selective reporting (reportingias)

Low risk of bias

None detected

Other biases

Low risk of bias

This study was funded, in part, by grants from the National Health and Medical Research C
2F 1 dAGNYEAlF YR GKS zAO002NALY D2@SNYYSyY
Medtronic. The funding organizations played no role in the design and conduct of the study,
collection, management, analysis or interpretation of the data, or preparation, review, or apy
of the article.

Entry (Bhatt, 2014) RCT

Judgement

Support br judgement

Random sequence generation (selection bias)

Unclear risk of bias

Not specified how the sequence was generated.
Gt GASyida my G2 yn @SINER 2F% 38 gAGK NBa
to undergo renal artery denervat2 y 2 NJ I &KFY LINE OSRdzNB ¢

Allocation concealment (selection bias)

Low risk of bias

Randomization is accomplished at the time of the renal angiogram using an interactive voi
response systenmKandzai

Blinding of participants and personnel (performarias)

Low risk of bias

Participants blinded.
atF GASyGa ¢gSNB dzyl 61 NB 2FtergdérRivatich Ndreiak S & dg
Fy3aA23aN LIKE 2yfé 0aKlFY O2yiNRfOEOD

Blinding of outcome assessment (detection bias)

Low risk of bias

Bloodpressure assessors veealso unaware of the stuelyroup assignments.

Incomplete outcome data assessed (attrition bias)

Low risk of bias

None detected.

Selective reporting (reporting bias)

Low risk of bias

The study protocol available and all ppecified outcomes reported.

Other biases

Unclear risk of bias

Funded by Medtronic.
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Entry (Ewen, 2014) CT

Judgement

Support for judgement

Random sequence generation (selection bias)

High risk of bias

Randomization not performed or reported.

Allocation concealment (selection bjas

Unclear risk of bias

It is unclear how patients were allocatedFifty patients underwent bilateral RDN, and 10
LI GASyida 6SNB FaaAidaySR (2 GKS O2yiNBf 3N

Blinding of participants and personnel (performance bias)

Unclear risk of bias

Blinding not peformed or not reported, unclear as to how this could influence compliance w
pharmacological medication and have effect on BP.

oPatients performed bicycle exercises under the supervision of a physician blinded to the R
statusg

Blinding of outcome a®ssment (detection bias)

Unclear risk of bias

4.t 6l & YSIFHadzZNBR 06& 'y SELISNARSYOSR LKe&a&aA

Incomplete outcome data assessed (attrition bias)

Low risk of bias

None detected.

Selective reporting (reporting bias)

Low riskof bias

None detected.

Other biases

Unclear risk of bias

The institution has received scientific support from Medtronic/ Ardian. F. Mahfoud and M. B
were investigators of Symplicity HTINand HTRR trial. F. Mahfoud, C. Ukena, and M. Béhm hg
receivedspeaker honorarium and consultancy fees from Medtronic/ Ardian, St. Jude, Bosto
Scientific, and Cordi€. Ukena, U. Laufs, and M. B6hm are supported by Deutsche
Forschungsgemeinschaft (KFO 1$6)Ewen and F. Mahfoud are supported by Deutsche
Hochdruckga.F. Mahfoud and M. Béhm are supported by Deutsche Gesellschaft fur Kardig
The other authors report no conflicts.

Entry (Mahfoud, 2014) CT

Judgement

Support for judgement

Random sequence generation (selection bias)

High risk of bias

GCKSNYFR2YAT SR addzRe RS&aA3ly IyR GKS avlt

Allocation concealment (selection bias)

Unclear risk of bias

Allocation is not described. Sevetityo patients with resistant hypertension were enrolled in
the study. Fiftyfive subjects were treated with RDN and 17 subjects served as controls (me
treatment only).

Blinding of participants and personnel (performance bias)

Low risk of bias

Blinding of patients not performed or not reported, but outcomes like LV mas$uaation
unlikely to be affected.

Blinding of outcome assessment (detection bias)

Low risk of bias

Clinical data and CMR results were analysed blindly.

Incomplete outcome data assessed (attrition bias)

Low risk of bias

No patient was lost to follovap duing the study period of 6 months.

Selective reporting (reporting bias)

Low risk of bias

None detected.

Other biases

Unclear risk of bias

Conflict of interestAll institutions received scientific support from Medtronic/Ardian. F.M.,
M.P.S., M.D.E., arid.B. were investigators of Symplicity HINind HTAR trial. F.M., M.P.S.,
M.D.E., and M.B. Have received speaker honorarium and consultancy fees from Medtronig
Ardian, St. Jude, Boston Scientific, and/or Cordis.
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Entry Hering, 2013) CT

Judgement

Suppot for judgement

Random sequence generation (selection bias)

High risk of bias

Randomization not performed or reported; it is only reported that it is a prospective clinica
study.

40 patients underwent the procedure. Ten patients, who were eligibléhprocedure but did
not undergo RDN at the time, served as controls (RN).

location concealment (selection bias)

Unclear risk of bias

It is unclear how patients were allocated.

Blinding of participants and personnel (performance bias)

Unclear ri& of bias

Blinding not performed or not reported: outcomes like MSNA and augmentation index unlik
be influenced, but unclear if BP would be influenced.

Blinding of outcome assessment (detection bias)

Low risk of bias

Data analysis performed blinde

! NYyYyR2Y O2RS ¢Fa FdGNRO6dziSR G2 Ittt NBO
Al@75 and MSNA) were performed blinded to the identity of the patient and measurement
baseline and at-8nonth follow-up) during which the recording had &e performed.

Incomplete outcome data assessed (attrition bias)

High risk of bias

Some data missing for ABPM.

& ! émonth follow-up, analysable ABPM data were available from 23 out of 37 patients. Th
remaining 14 patients were participants of the SyripfiHTNZ trial, the protocol of which
required ABPM to be performed atrGonth but not at 3month follow-dzLJ® ¢

Selective reporting (reporting bias)

Low risk of bias

None detected

Other biases

Unclear risk of bias

Conflicts of interest: A.SW., H.K., F.M.B., M.D.E. and M.P.S. are investigators in studies
sponsored by Medtronic. P.A.S. is a previous employee of Medtronic.
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Risk of biag Blood Pressure

RISK OF BIAS*
Random sequence Allocation concealment | Blinding of participants | Blinding of outcome Incomplete outcome datg Selective reporting Other biases
generation (selection (selecton bias) and personnel assessment (detection | assessed (attrition bias) | (reporting bias)
bias) (performance bias) bias)
Fadl Elmula, 2014 + + ? ? + ? ?
Hering 2014 - ? ? + - + +
Bhatt, 2014* ? + + + + + ?
Ewen, 2014* - ? ? ? + + ?
Mahfoud, 2014* - ? + + + + ?
Pokushalov 2012** + + + + + - ?
Esler 2010 (HTR)** + + ? ? + ? ?
* Studies included in the metanalysis (Pancholy 2014)
**Studies includel in the metaanalysis (Pancholy 2014), but already reported in EUnetHTA report.
Risk of biasmortality and cardiovascular morbidity
RISK OF BIAS*
Random sequence Allocation concealment | Blinding of participnts Blinding of outcome Incomplete outcome datg Selective reporting Other biases
generation (selection (selection bias) and personnel assessment (detection | assessed (attrition bias) | (reporting bias)
bias) (performance bias) bias)
Mahfoud, 2014 - ? + + + + ?
Risk of biag activities of daily lilng
RISK OF BIAS*
Random sequence Allocation concealment | Blinding of participants | Blinding of outcome Incomplete outcome datg Selective reporting Other biases
generation (selection (selection bias) and personnel assessment (detection |assessed (attritionibs) | (reporting bias)
bias) (performance bias) bias)
Ewen, 2014 - ? ? ? + + ?

* | + | high risk of bias
- low risk of bias
? | unclear risk of bias
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Table 4. GRADElinical effectiveness domain
Dw! 59 LINRPTFTAfSa FT2MNBPaOf AyAOlIf STFSOUAOSySaats

Quality assessment N. of patients Effect
N. of studies| Design Risk of bias |Inconsistency Indirectness |Imprecision | Other Renal Control Relative (95% Absolute Quality Importance
\Heterogenei consideratio | denervation Cl)
ty ns
(publication
bias)
Change in sysic BP (SBP) at 6 months (follemp 6 months; measured with: officdased (mmHg) better indicated by lower values)
5 (R)CTs Serious risk of | Serious Serious No serious None 534 266 - MD 19.36 VERY LOW | CRITICAL
(Pancholy, bias® inconsistency | indirectnesd | imprecisiorf® lower
2014) (-32.80 to-
5.92, P =0.005
1 RCT No serious risk| Only one Not serious Very seriuo® | None 9 10 - From 156+13 |LOW CRITICAL
(Fadl Elmula, of bias* study---no indirectness™ to 148+7
2014) serious (P=0.42) VS
inconsistency from 160+14 to
132+10
(P<0.0005).
Between group
difference: SBH
significantly
lower in the
drug-adjusted
group at 6
months
(P=0.002)

%0 Mixed randomized (3) and nerandomized (2) CT (combinediaghe SR). In 2 CTs unclear how allocation was performed, in 1 CT and 1 RCT blinding not performed or not reportédvwtidkeaould influence

compliance with pharmacological medication and have effect on BP.

1 P <0.00001 2493%

32 I= 4 studiesise one type of catheter (Symplicity), 1 CT doesn't use Simplicity, uncertain transferability; P= 2 CT use 140 mmitgdatotbedme RH; 3 RCT use 160 mmHg (even if the-ametysis reports that all
included studies uses 160 as reference). 1 Gilies patients with resistant hypertension and atrial fibrillation and 1 CT exclatiesfs withgeneral contraindications for cardiac magnetic resonance.

s Appropriate number of participants, total Cl does not cross the null effect

3 Blinding not perdrmed or not reported, unclear how this could influence compliance with pharmacological medication and have effect on BP.

:z The BP threshold for the enrollement was > 140 mmHg, | =only 1 catheter

Small sample size (19); only one study: unknown reproditgib
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1
(Hering, 2014

CT

Serious risk of
bias”

Only one
study---no
serious
inconsistency

Not serious
indirectness®

Very seriuog’

none

35

Mean office
systolic BP
significantly
decreased froni
baseline by
16.1+25.6 mm
HgP<0.001)
with RDN at &
month follow-

up

Control:Office
SBP, mmHg
from 178+11 to|
17448 p=0.38

VERY LOW

CRITICAL

Change in diastolic BP (DBP) at 6ntits (follow-up 6 months; measured with: officdased (mmHg) better indicated by lower values)

5 (Pancholy,
2014)

(R)CTs

Serious risk of
bias®

Serious
. . 4
inconsistency

Serious
indirectnes&?

No serious
imprecisiorf®

None

534

266

MD 6.38 lower
(-10.73 to-
2.03, P=0.004)

VERY LOW

CRITICAL

1
(Fadl ElImula,
2014)

RCT

No serious risk|
of biag*

Only one
study---no
serious
inconsistency

No serious
indirectness®™

Very seriuo®

None

10

From 91+15 to
8918

(P=0.48) VS
from 88x13 to
7718 P=0.02).
Between group
difference: DBH
significantly

LOW

CRITICAL

37
38
39

Small sample size (35); only one study: unknown reproducibility

40

compliance with pharmacological medication and have effect on BP.

41
42

P=0.02;%67%

Controlled but not randomized trial, unclear how allocation was performed, unclear if blinding was performed. Some datarsées=mm
| =only 1 catheter, , P= specific selection criteria not specified, other than the definition of RH aceoaiingrican Heart Association criteria.

Mixed randomized (3) and nerandomized (2) CT (combined as in the SR). In 2 CTs unclear how allocation was performed, in 1 CT and 1 RCTpelifatimgehot not reported, unclear as to how this could influence

I= 4 studies use one type of catheter (Symplicity), 1 CT doesn't use Simplicity, uncertain tramgfd?ab® CT use 140 mmHg as threshold to define RH; 3 RCT use 160 mmHg (even Hahalysistaeports that all
included studies uses 160 as reference). 1 CT involves patients with resistant hypertension and atrial fibrillation exetuti€STatients with general contraindications for cardiac magnetic resonance.

Appropriate number of participants, total Cl does not cross the null effect.

43
44
45
46

Blinding not performed or not reported, unclear how this could influence compliance with pharmacologdiehtitm and have effect on BP.
The BP threshold for the enrollment was > 140 mmHg, | =only 1 catheter.

Small sample size (19); only one study: unknown reproducibility.
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lower in the
drug-adjusted
group at 6
months
(P=0.004).

1
(Hering, 2014

CT

Serious risk of
bias"”

Only one
study---no
serious
inconsistency

No serious
indirectness®®

Very seriuo¥

none

35

Mean office
diastolic BP
significantly
decreasedrom
92+15 to 84+16
mmHg;
P<0.001)at 3
month follow
up. (by¢
8.6+12.9 mm
Hg(P<0.001)
with RDN at 6
month follow-
up.

Control: office
DBP, mmHg

from 94413 to
92+16 p=0.26

VERY LOW

CRITICAL

GRADE profileE 2 NJ & Of A y A O-ImbrtaldyTaifd Sdbdiokagtlaf B érkidity

Quality assessment

N. of patients

Effect

N. of
studies

Design

Risk of bias

Inconsistency

Indirectness

Imprecision

Other
consideratio
ns
(publication
bias)

Renal

denervation

Control

Relative (959
Cl)

Absolute

Quality

Importance

Outcome: LV mass post treatment (followp 6 months; measured with: LV mass indexed to height 1.7 (g/mb@&jter indicated by lower values)

Controlled but not randomized trial, unclear how allocation was performed, unileéinding was performed. Some data seem to miss

48
49

I =only 1 catheter, P= specific selection criteria not specified, other than the definition of RH according to AmericAsddeation criteria.
Small sample size (35); only one study: unknowmnagycibility
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1
(Mahfoud,
2014)

CT

Serious risk of
bias®

Only one study
--no serious
inconsistency

Not serious
indirectnes&"

Very seriou¥

none

55

17

Left ventricular
mass indexed
to height1.7
significantly
decreased by
7.1% 6 months
after RDN
(from
46.3+t13.6 to
43.0t12.6
g/ml1l.7,P <
0.001).In the
control group,
LV mass
remained
unchanged
(41.9+10.8 vs.
42.009.7
g/m1.7,P
=0.653)

VERY LOW

IMPORTANT

Dw! 59

LINRE TAE Sa

T 2 Ndctigi@$ of gaily Bving

STFSOGAQSySaa¢

Quality assessment

N. of patients

Effect

N. of
studies

Design

Risk of bias

Incongstency

Indirectness

Imprecision

Other
consideratio
ns
(publication
bias)

Renal

denervation

Control

Relative (959
Cl)

Absolute

Quality

Importance

Outcome: change in mean

exercise time

(follavp 6 months; measured

with: minutes; better indicated by higher values)*

1
(Ewen 2014)

CT

Serious®

Only one
study---no

serious

Not serious
indirectness®

Very seriou®

none

50

10

Mean exercise
time in the

RDN group

VERY LOW

IMPORTANT

50
51
52
53
54
55

Controlled but not randomized trial, unclear how allocation was performed.
The BP threshold for the enrollment was > 140 mmHg and patients with general contraindicati@asdiac magnetic resonaneeere excluded, | =only 1 catheter.
Small sample size (72); only one study: unknown reproducibility
Controlled but not randomized trial, unclear how allocation was performed, unclear if blinding was performed.
The BP threshold for the enrollment was > 140 mmHg, | =only 1 catheter.

Smadl sample size (60); only one study: unknown reproducibility
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inconsistency

increased
significantly by
1.41+0.04
minutes
(P<0.001) at 6
month.

Control: any
significative
charge
(P=0.555)
Outcome: change in mean workload (followp 6 months; measured with: Watts; better indicated by higher values)*
1 CcT Serioug’ Only one Not serious | Very seious® | none 50 10 Mean VERY LOW |IMPORTANT
(Ewen, 2014) study--no indirectnes<® workload in
serious the RDN group
inconsistency increased
significantly by
Tx1W

(P<0.001) at 6
month.
Control: any
significative
change
(P=0.486)

*exercise capacity measured by workload and exercise time
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Table 5. GRABg Safety domain

CORE PROTOCOL PILOT FOR AEG

Dw! 59 LINPFTAfSa FT2NJ aal FSGe¢
Quality assessment N. of patients Effect
- . . . - . ualit Importance

N. of studies |Design Risk of bias InconsistencyH | Indirectness Other Renal Control Q y P

eterogeneity considerations |denervation Absdute

(publication (Ivs. C)
bias)
Total adverse events (in % of patients)
5 (R)CTs Serious risk of No serious Serious none 534 266 31534 (5.8%) LOW CRITICAL
(Pancholy, 2014) bias® inconsistency/  |indirectnes&® versus not
reported

1 RCT Seriousisk of Only one study, n{ Not serious none 9 10 7P (77.8%) MODERATE CRITICAL
(Fadl EImula, bias® serious indirectness versus 6/10 (60%)
2014) inconsistency
1 CT Very serious risk | Only one study, n{ Not serious none 35 7 0 versus not VERY LOW CRITICAL
(Hering, 2014) of bias® serious indirectness reported

inconsistency
1 CT Very serious risk | Only one study, n{ Not serious none 40 10 0 versusot VERY LOW CRITICAL
(Hering, 2013 of biag* serious indirectness reported

inconsistency

Major adverse events (in % qfatients)

5 (R)CTs Serious risk of No serious Serious none 534 266 Not specified LOW CRITICAL
(Pancholy, 2014) biag inconsistency/ indirectnesd

56

medication and have effect on safety aspects. 1 RCT with unclear risk of reporting bias, 1 RCT with high risk of rempooiiig DRCT with clearly gpecified safety outcomes.

57
58

Not reported.

Mixed randomized (3) and nerandomized (2) CT (combined as in the SR): only the 3 RCTs report safety. In 1 RCT blinding not performed or not @parthdywifis could influence complimwith pharmacological

I= 4 studies use one type ditbeter (Symplicity), 1 CT doesn't use Simplicity, uncertain transferability; P= 2 CT use 140 mmHg as threshold to 8&iG& Rs¢ 160 mmHg (even if the raatalysis reports that all

included studies uses 160 as reference). 1 CT involves patig¢hteesistant hypertension and atrial fibrillation and 1 CT excludésmts withgeneral contraindications for cardiac magnetic resonance.

59
60

the procedures occurred in the treated patients.

61

intraprocedural or periprocedural complications.

Blinding not performed or not reported, unclear how this could influence compliance with pharmacological moedicat have effect on safety aspects, safety outcomes are nesgeeified and defined.
Controlled but not randomized trial, unclear how allocation was performed, unclear if blinding was performed, safety oastton@siefined and prepecified andauthors only report that no adverse events related to

Controlled but not randomized trial, unclear how allocation was performed, unclear if blinding was performed, safety siocemet all defined angre-specified and authors only report that there were no
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1 RCT Serious risk of Only one study, n{ Not serious none 9 10 10 (11.1%) versu§ MODERATE CRITICAL
(Fadl Elmula, bias' serious indirectness 2/10 (20%)
2014) inconsistency
1 CT Serious risk of Only one study, n{ Not serious none 35 7 0 versus not VERY LOW CRITICAL
(Hering, 2014) bias serious indirectness reported

inconsistency
1 CT Serious risk of Only one study, n{ Not serious none 40 10 0 versus not VERY LOW CRITICAL

(Hering, 2013

biag

serious
inconsistency

indirectness

reported
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