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Comments to Research Review

The Effective Health Care (EHC) Program encourages the public to participate in the
development of its research projects. Each research review is posted to the EHC Program
Web site or AHRQ Web site in draft form for public comment for a 3-4-week period.
Comments can be submitted via the Web site, mail or E-mail. At the conclusion of the public
comment period, authors use the commentators’ submissions and comments to revise the
draft research review.

Comments on draft reviews and the authors’ responses to the comments are posted for
public viewing on the Web site approximately 3 months after the final research review is
published. Comments are not edited for spelling, grammar, or other content errors. Each
comment is listed with the name and affiliation of the commentator, if this information is
provided. Commentators are not required to provide their names or affiliations in order to
submit suggestions or comments.

The tables below include the responses by the authors of the review to each comment
that was submitted for this draft review. The responses to comments in this disposition report
are those of the authors, who are responsible for its contents, and do not necessarily represent
the views of the Agency for Healthcare Research and Quality.
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Peer Reviewer #1 General The report presents a balanced assessment of the Thank you for reviewing our report!
relevant literature and highlights the imperative off
using ABPM as the metric by which beneficial
reduction of blood pressure is determined.

Peer Reviewer #1 General The report might give more attention to the Thank you for this comment. We added
methodology of renal denervation, such as the information regarding the type of catheter used
catheter used, the artery (or arteries) selected, and to Table 7. Most studies did not specify the site
the site of denervation (proximal or distal). of denervation.

Peer Reviewer #1 General The expertise required and the complexity of We agree with the comment and have re-
investigations to exclude secondary hypertension emphasized the importance of thorough
might be emphasized. evaluation of secondary hypertension in the

Discussion Section.

Peer Reviewer #1 General Finally, the recent Pathway studies showing that We added this information to KQ3 where we
resistant hypertension is something of a rarity if describe the PATHWAY-2 Trial.
spironolactone is added to medication, might be
mentioned.

Peer Reviewer #1 Introduction | Introduction is reasonable but might consider the We discuss secondary causes of resistant
above comments. hypertension in the Introduction.

Peer Reviewer #1 Methods | think the methodology is very sound. Thank you for reviewing our report!

Peer Reviewer #1 Results | would regard the results section as being adequate. | Thank you for reviewing our report!

Peer Reviewer #1 Discussion/ | This is adequate in my opinion. As to how the Thank you for the comment. We have added

Conclusion recommendations will be taken into account is reference to the Joint UK Societies' 2014
debatable. The UK moratorium on the use of renal Consensus Statement to the Future Research
denervation might be given consideration. See The Needs section of the discussion. While some of
Joint UK Societies' Consensus Statement on Renal the same studies are highlighted in that report,
Denervation for Resistant Hypertension. 2016 our systematic review of this topic will inform

key stakeholders of the available literature and
its limitations for the US Medicare population. In
the Discussion section for this report, we focus
on the findings from our study and the
implications of these findings.

Peer Reviewer #1 Clarity and Overall the report highlights the past difficulties with Thank you for the comment.

Usability the technique and indicates the research that is
needed before it can become relevant to clinical
practice..

Key Informant #1 General This is a thoroughly crafted and meaningful report. It Thank you for reviewing our report!

has included all the appropriate studies and has
tackled the key guestions in a thoughtful manner.
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Key Informant #1 Introduction | My only issues with the report relate to the Thank you for the comment. However, the goal
perspective. RDN may be effective in reducing BP, of this report was to synthesize evidence
but it should be first studied in essential hypertension | accumulated to date on the management of
in a placebo-controlled trial to demonstrate efficacy. resistant hypertension by renal denervation. We
To start initial studies only in patients with resistant modified the first sentence in the Future
hypertension was a large mistake as resistant Research Needs section to emphasize that the
hypertension is a complicated, multifactorial process. | report focuses on use of renal denervation in
patients with treatment-resistant hypertension,
which is a complicated multifactorial process
and a highly heterogeneous syndrome.
Key Informant #1 Methods Adequate approach for search strategy and inclusion | Thank you for reviewing our report!
and exclusion criteria.
Key Informant #1 Results Adequate details are included. Tables and Figures are | Thank you for reviewing our report!
appropiate. All necessary studies included.
Key Informant #1 Discussion/ | There needs to be more comment about the different | Thank you for your comment. We expanded the
Conclusion types of RDN both past and currently under section describing the current denervation
development. This would allow more perspective devices in KQ1 and further discuss the
about whether operator experience and technique limitations of current devices and theoretical
could be playing a role in the variable blood pressure | benefits from newer devices in the Discussion
responses to RDN. Will some of the newer devices section (under Limitations of Evidence). We also
eliminate operator error and variability? There should | emphasize the need for standardization of renal
be more critical comments about the errors of prior denervation technique in the Discussion (under
clinical trial designs. Future Research Needs).
Key Informant #1 Clarity and The report is appropriately structured and analyzed. Thank you for the comments and for reviewing
Usability As mentioned above, there needs to be more focus our report. We expanded the section describing
on perspective, and what we can learn from the errors | the current denervation devices in KQ1 and
of the past trial designs, so devices can be designed further discuss the limitation of current devices
in a way to provide reliable data in essential and theoretical benefits from newer devices in
hypertension first before tackling the more the Discussion section (under Limitations of
complicated resistant hypertension. Evidence). We also emphasize the need for
standardization of renal denervation technique
in the Discussion (under Future Research
Needs)..
Peer Reviewer #2 General The authors are to be congratulated on a superb Thank you for reviewing our report!
review of a very exhaustive dataset with rather
discouraging results.
Peer Reviewer #2 Introduction | Page 1: Discussion of "apparent treatment resistant Thank you for reviewing our report!
hypertension" is excellent.
Peer Reviewer #2 Methods Page 4, Table 1: The first outcome is office or We agree with this comment; however, most of
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ambulatory blood pressure. | think that is a
mechanistic or physiological endpoint. The key
endpoints are the clinical events and then after that
the number of medications used to improve blood
pressure. So | think the focus should be on the clinical
events rather than the physiologic effect on blood
pressure control. If there is an improvement in blood
pressure control but no improvement in clinical
events, that really mutes the importance of this
technology.

the available clinical studies focused on blood
pressure measurements. We have organized
the report to discuss the evidence around BP
measurements first followed by clinical events in
KQ6 results section. We have also revised the
Discussion section to emphasize the importance
of clinical endpoints (see first paragraph under
Limitations of Evidence).

Peer Reviewer #2 Methods Page 4: Inclusion of trials = 10 participants per arm is | The cut-off of the number of participants was a
way too liberal. It should be at least 50 patients per thoughtful decision balancing the risk of bias
arm to be acceptable. associated with including only large studies of

this topic, with selective reporting of small
studies. Throughout the report, we try to focus
on the studies that have the lowest risk of bias,
such as randomized controlled trials, regardless
of sample size. We have added additional
information on this decision in the Discussion
section (under Limitations of the Review
Process). We also included an assessment of
risk of bias with the report (see the last column
of Table 24).

Peer Reviewer #2 Results Page 7: There is an excellent discussion on Thank you for the comment.
physiology and training issues.

Peer Reviewer #2 Results Page 8: A key consideration remains use of discrete We agree with the comment. Unfortunately,
versus continuous blood pressure measurements. studies on renal denervation do not explicitly
That remains a very important one. address this issue. To avoid confusing the

reader, we have removed reference to discrete
and continuous blood pressure thresholds in
this section and focus on BP, in general, as a
surrogate endpoint.

Peer Reviewer #2 Results Page 9: Because medications have other systemic Thank you for the comment. This is a limitation
effects than just blood pressure control, | have of the available evidence and we note it further
concern about using device blood pressure as the under both the GQ2 and Limitations of Evidence
important surrogate primary event. sections.

Peer Reviewer #2 Results Page 10: KQ4 is excellent. The run-in period is of Thank you for the comment.

great importance because blood pressure in the
control group typically becomes much more improved

Source: http://www.ahrg.gov/research/findings/ta/index.html
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and much better.

Peer Reviewer #2 Results Page 11: | think medication diaries are inherently We agree with the comment. However, we
flawed. | would not rely on them. Pill counts are a simply describe what was reported in the
different story. studies. In the Future Research Needs section

of the Discussion chapter, we added a sentence
to the second paragraph stating the future trials
should use objective means of measuring
adherence, such as pill counts.

Peer Reviewer #2 Results Page 11: | think including studies with "9 subjects" We excluded cohorts with less than 10 patients
markedly decreases the scientific value of this per arm, and excluded noncomparative studies
manuscript. with less than 25 patients. This decision was a

balance between the risk of bias associated with
including only large studies of this topic, with
selective reporting of small studies. We have
updated that section to read "included studies
ranged from 18 to 998."

Peer Reviewer #2 Results Page 11: Including one randomized clinical trial where | We have re-organized Table 3 to be more
it was unspecified in terms of either the number of explicit about the inclusion criteria used in the
antihypertensive medications or blood pressure studies by noting when studies used office or
criteria is a large mistake. | would exclude that ambulatory blood pressure cut-offs. The
randomized clinical trial. randomized controlled trial questioned by the

reviewer used only ambulatory blood pressure
cut-offs; this is more clearly stated in the revised
table.

Peer Reviewer #2 Results Page 13: For a Medicare population to have a mean Thank you for the observation. Unfortunately,
age of 58, 62, and 61 years respectively does not studies on renal denervation were not designed
make any sense. | agree with the concerns about that | for exclusive use in the Medicare population.
raised in GQ3 and pages 13 and 14. We have described the demographic

characteristics of those studies, and also
discussed the limitations of generalizability in
GQ3. We have also added additional
comments in the Discussion section (under
Limitations of Evidence).

Peer Reviewer #2 Results Page 13: The low frequency of African American Thank you for the comment. We have added
patients is incredibly important because that may be additional comments on this in our Limitations of
the group of patients in whom this device helps more Evidence portion of the Discussion section.
conclusively.

Peer Reviewer #2 Results Table 6: A summary of this table with a total number We provide a summary of the studies in the text.

of studies with the significant predictors, for example a

For example, 13 studies found baseline systolic
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list of the base-line systolic blood pressure and the
number of studies in whom that was found to be
significant would have been very helpful.

blood pressure as a predictor of response. We
do not further summarize these data as the
studies and analytic techniques are highly
variable and qualitatively heterogeneous.

Peer Reviewer #2 Results Page 17: KQ6 is a superb description of what the Thank you for the comment.
ideal trial would look like which would answer the
guestions posed in this article.

Peer Reviewer #2 Results Figure 2, Page 20: Is very important. What about the We opted not to combine the studies in a pooled
statistical test of heterogeneity or homogeneity? analysis because we felt the studies were

qualitatively too heterogeneous. Therefore,
there are no statistical measures of
heterogeneity.

Peer Reviewer #2 Results Page 24, Figure 3: Should there be confidence We do not think it is possible to include the
intervals on this figure? Throughout the section the confidence intervals without distracting from the
tables are very complete and extensive. However they | figure. However, we did re-organize the figure
could summarize more succinctly. by sorting it on the change in blood pressure.

Peer Reviewer #2 Results Page 30: There is no difference in the hard endpoints | We have noted the lack of data on clinical
of stroke, myocardial infarction, hospitalization, and endpoints in the section on Limitations of
mortality. Those are hard endpoints that we should be | Evidence.
interested in. Without any improvement in hard
endpoints, it is hard to have a huge amount of interest
in this technique, at least this technique as it was
studies in the patient population.

Peer Reviewer #2 Results Page 33: Including the study of 27 patients in such a We agree. We preface this section stating "Data
document takes away from the scientific were very limited on the efficacy of renal
underpinnings of this document. | would just have said | denervation for conditions other than resistant
"scant data precludes analysis or any conclusions." hypertension. We provide a narrative review of

literature in this area and note that scant data
preclude further analyses or conclusions"

Peer Reviewer #2 Results Page 34: Similarly, data on metabolic syndrome and We agree. We preface this section stating "Data
diabetes mellitus is so scant to be anecdotal. were very limited on the efficacy of renal

denervation for conditions other than resistant
hypertension. We provide a narrative review of
literature in this area and note that scant data
preclude further analyses or conclusions"

Peer Reviewer #2 Results Page 35: Similarly with sleep apnea, the data is so We agree. We preface this section stating "Data

scant as to not even be worth mentioning other than
to say it is anecdotal.

were very limited on the efficacy of renal
denervation for conditions other than resistant
hypertension. We provide a narrative review of

Source: http://www.ahrg.gov/research/findings/ta/index.html

Published Online: July 2016



http://www.ahrq.gov/research/findings/ta/index.html

AwRe

Ressarch
Acvancing Excallance in Health Care » www.ahra.gov

f hl“l'lnw‘
(£
i,

Commentator & - g tion Comment Response
Affiliation

literature in this area and note that scant data
preclude further analyses or conclusions"

Peer Reviewer #2 The discussion is superb. Thank you for reviewing our report!
Conclusion

Peer Reviewer #2 Discussion/ | None of the studies match the optimal design Thank you for the comment. Under KQ6, we
Conclusion suggested by KQ6. state, "We then abstracted the published
studies of renal denervation and assessing if the
studies met these characteristics." We
conclude in our discussion "None of the
abstracted studies match this optimal design
described above in KQ6." and describe why this
optimal design was not met.

Peer Reviewer #2 Discussion/ | There is no effect on any clinical endpoint. Thank you for the comment. We have noted this
Conclusion as a limitation of the studies.
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Peer Reviewer #2

Clarity and
Usability

The authors are to be congratulated on a superb
review of a very exhaustive dataset with rather
discouraging results.

Thank you for reviewing our report!

Key Informant #2

General

| believe that the key questions are appropriate and
explicitly stated. As a lay reviewer | believe that the
report is meaningful.

Thank you for reviewing our report!

Key Informant #2

Introduction

Left blank intentionally.

Thank you for reviewing our report!

Key Informant #2

Methods

As a lay reviewer it is difficult for me to judge if the
inclusion and exclusion criteria are justifiable. | do
believe the search strategies are logical and explicitly
stated. | cannot speak to the issue of overlooked
studies.

Thank you for reviewing our report!

Key Informant #2

Results

From my lay perspective | found the key messages to
be adequate and descriptive and the figures, tables,
and appendices to be adequate and descriptive. |
cannot speak to the issue of overlooked studies.

Thank you for reviewing our report!

Key Informant #2

Discussion/
Conclusion

| believe that the implications of the major findings are
clear. |1 do not have expertise to comment on the other
guestions although | believe that the case for future
research is clearly presented.

Thank you for reviewing our report!

Key Informant #2

Clarity and
Usability

| believe that the report is well structured and
organized and that the conclusions although not
positive from a patient perspective are relevant.

Thank you for reviewing our report!

Key Informant #3

General

The manuscript is generally well-written and clinically
meaningful. The target audience and target population
are clearly defined. They key questions are
appropriate and explicitly stated.

Thank you for reviewing our report!

Key Informant #3

General

| also have one specific comment in the abstract: |
think that "reduction" in line 32 should "change,"
because +2.1 is an increase.

Thank you for mentioning this. We have edited
this line in the abstract to read, "change."

Key Informant #3

Introduction

Page 1, Line 9: Consider replacing Ref. 1 (2012) with
or adding Nov. 2015 NCHS Data Brief (No. 220; Yoon
et al)

We have added the Yoon 2015 reference to the
second sentence of the introduction.

Key Informant #3

Introduction

Page 1, Line 40: Recommend adding a 2-fold
increased risk of new-onset heart failure to read:
"...disease and of new-onset heart failure compared
with..." (See Table 2 in ref. 11.)

We have edited the last sentence of the third
paragraph of the Introduction to read, "... and
almost 2-fold higher risk of end-stage renal
disease and new-onset heart failure compared
with..."

Source: http://www.ahrg.gov/research/findings/ta/index.html
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Key Informant #3 Introduction | Page 1, Line 42-43: Add "heart failure" to read: We have added "heart failure" to the list in the
"...kidney failure, heart failure, disability, and death." fourth paragraph of the Introduction.

Is there a reason to believe that the innovative
methods would have results inconsistent with the
results of SHEP (Kostis et al. JAMA 1997), ALLHAT
(see refs in Einhorn et al. Current Opinion in
Cardiology 2010), HYVET (Beckett et al. NEJM 2008),
and SPRINT (NEJM 2015) regarding prevention of
heart failure?

Key Informant #3 Methods The inclusion/exclusion criteria are justifiable. The We have edited this bullet in Table 2 to read,
search strategies are explicitly stated and logical. | "Whether up-titration of antihypertensive
have a minor suggestion for clarification in Table 2, P. | medications was allowed."

4, Line 45: "Whether up-titration of medications was
allowed?"

Key Informant #3 Results The results section is well-written, with an appropriate | Thank you for reviewing our report!
level of detail.

Key Informant #3 Results Page 7, Line 34: It may be too early for head-head- Thank you for the comment. We are simply
studies noting here that there are no head-to-head

studies.

Key Informant #3 Results Page 8, Line 18: Suggest adding "heart failure" to the | We have added "heart failure" to the list in the
benefits of lowering BP, especially given the SPRINT | second paragraph under KQ2. We have also
trial results. Refs to add: Kostis et al. JAMA 1997 added in the references.

(SHEP), select from refs Einhorn et al. Current
Opinion in Cardiology 2010 (ALLHAT), Beckett et al.
NEJM 2008 (HYVET), and NEJM 2015 (SPRINT).
Please note the benefit for preventing heart failure is
greater than for the other outcomes.

Key Informant #3 Results Page 9, Line 5: Maybe add main ALLHAT results We added these references to the third
papers to ref. 11 (JAMA 2002, Hypertension 2003)? paragraph under KQ2.

Key Informant #3 Results Page 11, Line 20: In Table 5, BMI is identical across Under the "Other Inclusion Criteria and Clinical
types of studies. Is there a typo in the table? Characteristics of the Patients" section of KQ4,

we have edited the sentence to read,
"Compared with non-randomized trials, the
RCTs were characterized by a larger sample
size, a lower prevalence of diabetes, and a
mean estimated glomerular filtration rate that
was higher than that found in the non-
randomized trials."

Key Informant #3 Results Page 11, Line 20-21: Suggest to use eGFR instead of | We have changed the sentence to include

Source: http://www.ahrg.gov/research/findings/ta/index.html
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CKD changes. CKD changes seem difficult to
interpret in Table 5.

estimated glomerular filtration rate instead of
chronic kidney disease stages.

Key Informant #3 Results Page 13, Line 57: Should it be Table 5 (not 3)? Yes, you are correct. We have made this

change.

Key Informant #3 Results Page 15, Line 17: Suggest adding size of the study We added the sample sizes into Table 6. The
(N=) to the first column in Table 6. Were the analyses | table uses footnotes to indicate the predictors
of the predictors adjusted? Consider including a that were significant in multivariate analysis vs.
comment in the text and more detail in the table univariate analysis.
footnote, if appropriate.

Key Informant #3 Results Page 17, Line 55: | found the sentence starting with We have changed this sentence to read,
"studies have supported (or reported)..." somewhat "Studies have supported ambulatory
difficult to read. measurements as more predictive than office

measurements..."

Key Informant #3 Results Page 20, Figure 2: Is there a reason for the studies Studies reporting office blood pressure
reporting office BP measurements not to be tabulated | measurements are presented in Table 11. We
in the main paper while those reporting the added a footnote to Figure 2 referring readers to
ambulatory BP are? each table.

Key Informant #3 Results Page 21, Line 9-20: These 2 paragraphs appear to We have moved these two paragraphs, and the
describe the outcome of the overall ambulatory BP corresponding table and figure, to be under the
versus daytime and nighttime, and thus would fit "24-Hour Ambulatory Systolic Blood Pressure”
better under the heading of the 24-hour ambulatory heading.

SBP on page 18.

Key Informant #3 Results Page 21, Line 19: While the conclusion about a We have modified the description in text to
correlation between the highest baseline ambulatory "Figure 3 plots the change in ambulatory
SBP and the changes in SBP is carefully worded, | systolic blood pressure 6 months after renal
don't really see it in Figure 3. denervation. The change in systolic blood

pressure after denervation varied among the
studies."

Key Informant #3 Results Page 30: A statistician should weigh in regarding None of the studies analyzed clinical events as
reporting these analyses, given the numbers of a primary outcome. In this section of the report,
events. we summarize the absolute risk differences.

Due to the highly variable nature of the studies,
we are not pooling the estimates across studies.
We have also added the formula used for
calculation of the 95% confidence interval of the
risk difference to the footnote of Table 13.

Key Informant #3 Discussion/ | The discussion is well-written, including the section on | Thank you for your careful review of our report.

Conclusion the future research needs. A few specific comments: We address each of your comments below.
Key Informant #3 Discussion/ | Table 24 is not mentioned in the text. We added the following to the discussion "This

Source: http://www.ahrg.gov/research/findings/ta/index.html
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Conclusion is the most comprehensive review of this topic
(Table 24)."
Key Informant #3 Discussion/ | Page 44, Line 6: | would remove "some" to read "for We have removed the word "some" from the
Conclusion clinical outcomes;" first sentence under Limitations of the Evidence.
Key Informant #3 Discussion/ | Page 45, Line 16: Recommend adding heart failure - We have added "heart failure" to the
Conclusion as previously explained. Conclusions and Implications.
Key Informant #3 Clarity and The report is generally well-structured and organized. | Thank you for reviewing our report!
Usability Minor suggestions were provided in the previous
sections.
Key Informant #3 Clarity and This technology is in early stage of development with | We have edited our conclusion and hope it
Usability respect to human studies and is not ready for captures this concept.
implementation in practice without further research.
Public Reviewer St. | General Dear Madam/Sir: St. Jude Medical appreciated the Thank you for reviewing our report!

Jude Medical

opportunity to comment on the Agency for Healthcare
Research and Quality's (AHRQ) draft report for Renal
Denervation in the Medicare Population. St. Jude
Medical develops medical technology and services
which focus on placing more control in the hands of
those who treat cardiac, neurological and chronic pain
patients worldwide. The company is dedicated to
advancing the practice of medicine by reducing risk
wherever possible and contributing to successful
outcomes for every patient.

Public Reviewer St.

Introduction/

The introduction section of the assessment references

Thank you for the comment. We refer to the

Jude Medical Background | results of the SPRINT trial indicating systolic blood SPRINT Trial in the Introduction to highlight that
pressure of 120 mm HG, instead of 140 mmHg, its findings may lead to changes in blood
reduces rates of cardiovascular events by almost a pressure goals and that lower blood pressure
third and the risk of death by almost a quarter. goals may translate to a greater proportion of
However, there was no mention of the significantly the US population with uncontrolled
higher serious adverse event rates (hypotension, hypertension. We do not want to speculate or
syncope, electrolyte abnormalities, and acute kidney imply that the adverse events from a lower
injury or failure) in the group with the target systolic blood pressure target will be different with
blood pressure of 120 mmHg. We recommend the medications versus other investigational
introduction section include information regarding the | strategies. This hypothesis needs further
serious adverse event rates of the SPRINT trial, as investigation. In the Future Research Needs
this strengthens the argument that currently available | section, we added that future trials should
pharmaceutical options are not meeting the clinical investigate the unintended consequences of
needs of the patient. blood pressure lowering.

Public Reviewer St. | Results KQ 1. What is the theoretical renal denervation Thank you for reviewing our report!

Source: http://www.ahrg.gov/research/findings/ta/index.html
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Jude Medical

mechanism of action?
We agree with the assessment.

Public Reviewer St.

Jude Medical

Results

KQ2: What is the evidence for blood pressure
measurement and use as a surrogate outcome? We
agree with the assessment.

Thank you for reviewing our report!

Public Reviewer St.

Jude Medical

Results

KQ3: What is the clinical definition of resistant
hypertension, and what are the treatment
alternatives? We agree with the definition of resistant
hypertension; however, the discussion of treatment
options is limited. To make this a more complete list of
alternatives, we recommend adding alternative
surgical and device options, such as cartoid sinus
stimulation or sympathectomy.

The goal of KQ3 is to provide a narrative review
of current clinical options for resistant
hypertension. This section is not intended to be
a review of all potential treatment strategies.
However, we now recognize in that section that
other treatment options are needed.

Public Reviewer St.

Jude Medical

Results

KQ4: For randomized controlled trials and
observational studies of renal denervation, what are
the inclusion criteria for patients, and how do clinical
characteristics match the clinical definition of resistant
hypertension? In Table 3, there is no mention of the
method of blood pressure assessment. There can be
a significant different between office and ambulatory
pressures due to white coat effect and observer bias.
An ambulatory systolic blood pressure of 140 mmHg
is likely to be associated with a greater risk for
adverse events than the same value via office blood
pressure. We recommend the table be updated to
reflect the method of blood pressure assessment
reported in the various studies.

We report the method of blood pressure
measurement with the results (See Tables 7-11
for detailed results of ambulatory and office
blood pressure)

Public Reviewer St.

Jude Medical

Results

KQ4: Moreover, due to the broadly acknowledged
blood pressure sensitivity to environmental and
emotional influences, the difference in blood pressure
reduction between groups observed in a double-blind,
randomized, sham-controlled trial is much more
difficult to achieve than in an open label, non-placebo
controlled trial. Even a seemingly modest 24-hour
systolic ambulatory blood pressure reduction of 1-3
mmHg achieved in such rigorous trials is expected to
confer meaningful clinical benefits.

We report the achieved blood pressure
differences and ranges in Tables 7-11 and
accompanying text for KQ5.

Public Reviewer St.

Jude Medical

Results

KQ5: What are the predictors of response in Medicare
eligible patients who are appropriate candidates for

Thank you for reviewing our report!
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renal denervation? We agree with the assessment.

Public Reviewer St. | Results KQ6: We agree patients with uncontrolled secondary | Determining whether a secondary cause of

Jude Medical causes of hypertension should be excluded. If the hypertension is treated and controlled is difficult
secondary cause is treated and controlled and the enough in clinical care, let along in the setting of
patient remains hypertensive due to underlying research studies. We thank the reviewer for this
essential hypertension, we believe such patients comment, but feel it is beyond the scope of this

should be included. Therefore, we recommend adding | systematic review.
the qualifier "uncontrolled" to the exclusion criteria on
secondary hypertension.

Public Reviewer St. | Results KQ6: While we agree non-adherence to medication Lifestyle interventions are the first-line therapy

Jude Medical should be an exclusion criterion, we disagree lack of for treatment of essential and resistant
adherence to a low salt diet should be tracked and hypertension recommended by every major
should exclude a patient, for the following reasons: guideline. Even though these lifestyle factors
o Adherence to diet is difficult to reliably track, are often ineffective in resistant hypertension,
especially in a larger trial. we feel it is important to recognize these factors
o Very high dietary salt intake has been shown to in the design and interpretation of studies on
have heterogeneous responses in persons with salt any antihypertensive therapy.

sensitivity and hypertension (Luft F and Weinberger
M, Am J Clin Nutr 1997) due to age, intake of other
electrolytes, medication and genomics.

o These are not required for anti-hypertensive
medication trials.

o These requirements would create an artificial
environment which would not provide real world
conditions to test the effectiveness of the renal
denervation therapy.

o Patients would have already failed lifestyle
modifications by the time they start a medication
regimen for their hypertension based on standard of
care. This would especially be the case before
starting an antihypertensive regimen consisting of
three medications or more.

o These requirements are not necessary since the
randomization would protect against confounding
variables, such as lifestyle factors, including diet

adherence.
Public Reviewer St. | Results KQ6: There was no mention of controls over Thank you for the comment. We describe the
Jude Medical medication regimen after baseline. Changes to the ideal study as one that "3) the study will include
medication regimen during the trial can have a a sufficiently long run-in period to reduce

Source: http://www.ahrg.gov/research/findings/ta/index.html
Published Online: July 2016

13


http://www.ahrq.gov/research/findings/ta/index.html

AQHRG

vl

Commentator &

Aqv- ymrrhmnc.mnnmwn and Quality

® » www.aheg.gov

Section

Comment

Response

Affiliation

profound impact on outcomes and potentially mask
effects of the renal denervation procedure. We
recommend standardizing the medication regimen
during the trial and including restrictions on
medication changes, at least during the primary
endpoint assessment period.

regression to the mean and ensure compliance;
and 6) the study will continue to evaluate dietary
and medication adherence during followup." As
a clinician (or study physician) may change
medications as a result of blood pressure
changes, we include medication changes as
one of our outcomes.

Inc.

the data from these trials were most heavily weighted
in considering the report's overall findings and in
drawing conclusions. Of the 7,022 patients studied,

Public Reviewer St. | Results KQ6: We agree with the rest of the study Thank you for reviewing our report!
Jude Medical characteristics.
Public Reviewer St. | Results KQ7: What is the evidence for renal denervation Thank you for reviewing our report!
Jude Medical effectiveness in other conditions such as heart failure
and arrhythmias? We have no comments.
Public Reviewer St. | Results KQ8: What are the adverse effects or complications Thank you for reviewing our report!
Jude Medical associated with renal denervation in the Medicare
population? We agree with the assessment.
Public Reviewer St. | Results Future Research Needs: We agree with the Thank you for reviewing our report!
Jude Medical assessment.
Public Reviewer Discussion/ | The Draft Technical Brief Technology Assessment Our report provides a systematic review of the
Ablative Solutions, | Conclusion Report on Renal Denervation in the Medicare evidence available to date on using renal
Inc. Population is an excellent summary of the published denervation in patients with resistant
research in the field of renal denervation. hypertension. We agree that there are many
Unfortunately, the conclusions are skewed by a unanswered questions and unmet needs for
single, randomized trial using first generation RF patients with hypertension. We have revised our
technology, which has substantial flaws and Conclusions and Implications section to reflect
limitations. The report does not adequately the need for ongoing research in this area.
acknowledge the early state of the understanding of
the disease pathophysiology, and the lessons learned
since the publication of this negative trial. Ablative
Solutions, Inc. wishes to acknowledge these findings.
However, we believe that the conclusions should be
placed into context, and that there should be strong
support for ongoing and future evaluation of
emerging, next generation technology, that offer
promise for the field of renal denervation.
Public Reviewer Discussion/ | Of the 76 trials analyzed from 88 articles, 9 were The goal of our report is to summarize the
Ablative Solutions, | Conclusion randomized controlled trials (RCTs). Appropriately, evidence available to-date. We are aware of

many commentaries and opinions published
after the Symplicity HTN-3 trial. However, our
report focuses on systematically reviewing and
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1,030 came from RCTs. Of these, 535 were from the
Symplicity HTN-3 trial, which failed to show a
significant treatment effect of blood pressure
reduction, with a 14.1mmHg drop in Office Blood
Pressure (OBP) in the treatment group, compared to
11.7 mmHg in the control arm, and a decrease of 6.8
mmHg in 24 hr ABPM in the treatment group
compared to 4.8 mmHg in the control group.1
Aggregate data from this compilation is heavily
skewed by the negative finding in this single large
trial, and importantly, lessons learned from this trial
are not being applied to the conclusions of this
briefing.

presenting the overall level of evidence rather
than focus on the shortcomings or positive
results from single studies. Due to the marked
heterogeneity of the published studies, we did
not pool our data and do not believe that our
findings are "skewed" by one single study. We
now report on future technologic advances in
our Discussion section.

Discussion/
Conclusion

Public Reviewer
Ablative Solutions,
Inc.

In particular, the review fails to cite some very
important limitations that suggest that the Symplicity
HTN-3 trial, as executed, would have virtually no
chance of creating significant renal denervation or
having a detectable therapeutic effect. First, the
device studied is complex to operate, and operators in
the trial had no training in renal denervation. There
were no run-in cases to allow the physicians to learn
how to use the device properly. There were an
average of only 1.8 cases performed per operator,
which is clearly inadequate, and allowed
inexperienced and untrained physicians to perform
the majority of the procedures. Even in experienced
hands the device is challenging to use in the
prescribed fashion, requiring at least four ablations
per artery in each of four quadrants (superior, inferior,
anterior, posterior), and maintenance of excellent
electrode contact with the vessel wall. As a result of
these numerous device and training issues, only a
very small fraction of patients received either an
adequate number of ablations, and/or ablations in all
four quadrants. In fact, there was a mean of only 3.8
ablations/renal artery, which is less than the minimum
of four/artery prescribed in the protocol, and less than
25% received ablations in all four quadrants.2 These
data are further confounded by major protocol

The goal of our report is to summarize the
available evidence on renal denervation at this
point and not focus on a single study. We have
added additional portions about technologic
advances in our Discussion section.
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Published Online: July 2016

15



http://www.ahrq.gov/research/findings/ta/index.html

R
J

& —
# < .
£
{ AHRQ
%
L1 Agency for Healtheare Research and Quality
by 1 Advancing Excellance in Health Care * www.ahra.gov

Commentator &
Affiliation

Section Comment Response

violations and inconsistencies related to both
escalation of medication compliance and the addition
of anti-hypertensive medication during follow-up in
both the treatment and the control group (in~40% of

Public Reviewer Discussion/ | Furthermore, the review has ignored a very powerful We summarize the evidence available to date

Ablative Solutions, | Conclusion post hoc analysis of the trial which strongly support on renal denervation. Detailed analysis of a

Inc. the conclusion that inadequate denervation was the single trial is not the focus of this report. We
root cause of the trial?s failure. In the publication by have added a section to the Discussion
Kandzari et al.2, one can see a very powerful dose- highlighting the limitations of current methods

Source: http://www.ahrg.gov/research/findings/ta/index.html
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response in BP lowering as a function of the number
of ablations performed per patient. In patients with
eight ablations/patient (slightly greater than the trial
mean of 7.6) there was only a 13 mmHg office drop in
BP and a 4 mmHg drop in ABPM, and no difference
vs. control group. However, when one doubles that to
>16 ablations per patient the BP reduction was
dramatically improved, with a 30 mmHg OBP drop
and a 21 mmHg ABPM drop. The full dose-response
of ablations vs. BP drop is quite striking, and support
the conclusion that the Symplicity HTN-3 trial was
highly flawed, and should not be interpreted as a
failure of renal denervation, but primarily as a failure
to denervate.

for renal denervation and potential for future
renal denervation technology.

Public Reviewer
Ablative Solutions,
Inc.

Discussion/
Conclusion

As evidenced above, all RF catheters have this
inherent limitation of limited depth of energy
penetration, and so current trials are targeting more
distal in the renal arteries, and ablation into the
branches, as well as a substantially greater number of
thermal ablations than were performed in the
Symplicity HTN-3 trial. Recent work by Medtronic has
suggested that the only feasible way to get adequate
denervation with RF is to perform at least 12
ablations/artery (24 ablations per patient) and to
perform these ablations in the distal main renal artery
and in the upper and lower distal branch vessels. This
is the basis of the ongoing Spyral trial,5 sponsored by
Medtronic . Unfortunately, it is possible that this will
increase the risk of energy induced injury to the
arterial wall, resulting in renal artery stenosis and
other complications. Thus, the challenges facing RF
approaches to achieve both safe and effective
denervation are formidable, but one may be hopeful
that at least with adequate denervation we will
observe a more powerful signal for BP lowering
efficacy.

We acknowledge and agree that complex
technical and anatomic issues may play a role
in achieving more complete denervation and
improving the efficacy of renal denervation and
that a better understanding of these issues is
important. We have added additional wording
about technologic advances in our Discussion
section.

Public Reviewer
Ablative Solutions,
Inc.

Discussion/
Conclusion

The Ablative Solutions Peregrine Catheter is a
combination product, currently 510k cleared in the
US, and CE marked in Europe. Plans are underway to

We acknowledge and agree that a deeper
understanding of the technical and anatomic
issues involved in renal denervation may play a

Source: http://www.ahrg.gov/research/findings/ta/index.html
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begin IND trials in the US using this device with the
infusion of ethanol alcohol to perform ?chemical?
renal denervation for the treatment of hypertension.
This device accomplishes nerve ablation by the
infusion/injection of alcohol 3.5 mm deep to the intima
and directly into the adventitial space where the
nerves reside, and minimizing or eliminating injury to
the media. The alcohol diffuses circumferentially and
~ 1-1.5 cm axially, creating denervation equivalent to
surgical denervation in animal studies. Procedural
variability, and operator experience, important factors
in the failure of HTN-3, are minimized by inherent
advantages of the Peregrine catheter. In feasibility
trials the Peregrine catheter has demonstrated a large
treatment effect in lowering BP, which will be further
studied in randomized, sham controlled studies.

role in achieving more complete denervation
and improving the efficacy of the procedure.
Early studies of the Medtronic Symplicity®
catheter also demonstrated large treatment
effects in lowering blood pressure that were not
borne out in the large randomized sham-
controlled study, Symplicity HTN-3. Further
randomized sham-controlled trials of the
Ablative Solutions Peregrine® catheter may be
helpful in validating the mechanism of renal
nerve ablation if the results of the early clinical
trials can be replicated.

Discussion/
Conclusion

Public Reviewer
Ablative Solutions,
Inc.

In conclusion, much has been learned since the
failure of HTN-3 about the pathophysiology of renal
denervation, inherent anatomic, technical and
procedural variables that must be accounted for in
device design, and procedural/trial execution. We
have also recognized the importance of proper patient
selection and monitoring during properly executed
clinical trials. The results as characterized in the
AHRQ briefing well characterize the findings to date,
but do not place them into proper perspective. The
field is young, and trials are ongoing that hopefully
validate the treatment modality in general. In addition,
all technology is not equivalent. The results of trials
must be considered, taking into account the strengths
and limitations of each technology as well as the trial
conditions, patient inclusion criteria, etc. While we
believe that Ablative Solutions has an excellent
technology with many inherent benefits, the entire
field should be evaluated with a depth of
understanding and with the proper perspective. One
highly flawed trial that has failed should not be overly
relied upon in drawing conclusions about the space, in
general. Our recommendation is to acknowledge the

While we agree that the field of renal
denervation is in its infancy and that further
research with next generation technology and
alternative modalities of renal denervation
should not be abandoned, a detailed discussion
of this is beyond the scope of this systematic
review designed to summarize the current level
of evidence in the field. We feel that the
implications of the trials we summarize are clear
and that the case for future research is made.
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early stage of the research, and reserve full judgment
until further ongoing studies are completed.

Public Reviewer
Medtronic PLC

General

Overall, Medtronic is supportive of the methodology
and results of the Technical Brief addressing Renal
Denervation in the Medicare Population. The
conclusions and recommendations are aligned with
Medtronic's SPYRAL HTN Global Clinical Trial
Program (1) designed to address the limitations of
prior studies and provide insight into the impact of
pharmacotherapy on renal denervation efficacy. The
comments below serve only to address some of the
inaccuracies identified in the Brief, but do not reflect a
disagreement with the conclusions.

Thank you for reviewing our report!

Public Reviewer
Medtronic PLC

Tables

Table 7: Desch, 2015 (ref #77): Table 1 in the Desch
paper does report the mean baseline 24-hour systolic
ABPM in the RDN group as 140+4.6 and in the
control group as 140+5.6 mmHg. However, "NR" is
listed in the table.

Thank you. We have added in the baseline 24-
hour ambulatory blood pressure for the Desch
2015 study into Table 7.

Public Reviewer
Medtronic PLC

Tables

Table 7: Rosa, 2015 (ref #58): The control group box
specifies "continuation of anti-hypertensive drugs."
However, the so called "control" group in this trial
actually had an increase in drugs as most subjects
had spironolactone introduced by trial design. By
contrast, spironolactone was not introduced in the
RDN group as well. Therefore, this is not a controlled
study in the same sense as the others listed (e.qg.
SYMPLICITY HTN 2 SYMPLICITY HTN 3, Desch,
DENER HTN) which were true RCTSs, since the only
variable was RDN therapy in those trials.

In Table 7, we changed the control group for
Rosa 2015 to read "Intensification of anti-
hypertensive drugs."

Public Reviewer
Medtronic PLC

Tables

Table 7: Tsioufis, 2015 (ref #80): No "sham"
procedure was actually performed. The control group
was not prospective.

In Table 7, we changed the control group for
Tsioufis 2015 to read "No renal denervation."

Public Reviewer
Medtronic PLC

Tables

Table 8: Desch, 2015 (ref #77): Table 1 in the Desch
paper does report the mean day-tome systolic ABPM
in the RDN group as 144+4.8 and in the control group
as 143+4.7 mmHg. However, "NR" is listed in the
table.

Thank you. We have added in the baseline
daytime ambulatory blood pressure for the
Desch 2015 study into Table 9 (formerly Table
8).

Public Reviewer
Medtronic PLC

Tables

Table 8: Rosa, 2015 (ref #58): The control group box
specifies "continuation of anti-hypertensive drugs."

In Table 9 (formerly Table 8), we changed the
control group for Rosa 2015 to read

Source: http://www.ahrg.gov/research/findings/ta/index.html
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However, the so called "control" group in this trial
actually had an increase in drugs as most subjects
had spironolactone introduced by trial design. By
contrast, spironolactone was not introduced in the
RDN group as well. Therefore, this is not a controlled
study in the same sense as the others listed (e.g.
SYMPLICITY HTN 2, SYMPLICITY HTN 3, Desch,
DENER HTN) which were true RCTSs, since the only
cariable was RDN therapy in those trials.

"Intensification of anti-hypertensive drugs."

Medtronic PLC

specifies "continuation of antihypertensive drugs."

Public Reviewer Tables Table 8: Azizi, 2015 (ref #56): Instrad of describing In Table 9 (formerly Table 8), we describe both
Medtronic PLC Control Group as "continuation of anti-hypertensive arms as having "intensification of anti-
drugs" a more accurate statement would be "drugs hypertensive drugs."
were increased evenly in both arms."
Public Reviewer Tables Table 9: Desch, 2015 (#77): Table 1 in the Desch Thank you. We have added in the baseline
Medtronic PLC paper does report the night-time systolic ABPM in the | daytime ambulatory blood pressure for the
RDN group as 130.5+9.7 and in the control group as Desch 2015 study into Table 10 (formerly Table
132.3+11.7 mmHg. The reference to the entire study 9).
is not included in the table.
Public Reviewer Tables Table 9: Rosa, 2015 (ref #58): The control group box | In Table 10 (formerly Table 9), we changed the
Medtronic PLC specifies "continuation of antihypertensive drugs." control group for Rosa 2015 to read
However, the so called "control" group in this trial "Intensification of anti-hypertensive drugs."
actually had an increase in drugs as most subjects
had spironolactone introduced by trial design. By
contrast, spironolactone was not introduced in the
RDN group as well. Therefore, this is not a controlled
study in the same sense as the others listed (e.g.
SYMPLICITy HTN 2, SYMPLICITY HTN 3, Desch,
DENER HTN) which were RCTs, since the only
variable was RDN therapy in those trials.
Public Reviewer Tables Table 9: Azizi, 2015 (ref #56): Instead of describing In Table 10 (formerly Table 9), we describe both
Medtronic PLC Control Group as "continuation of antihypertensive arms as having "intensification of anti-
drugs," a more accurate statement would be "drugs hypertensive drugs."
were increased evenly in both arms."
Public Reviewer Tables Table 12: Azizi, 2015 (# 56): Instead of describing In Table 12, we describe both arms as having
Medtronic PLC Control Group as "continuation of antihypertensive "intensification of anti-hypertensive drugs."
drugs," a more accurate statement would be "drugs
were increased evenly in both arms."
Public Reviewer Tables Table 12: Rosa, 2015 (ref #58): The control group box | In Table 12, we changed the control group for

Rosa 2015 to read "Intensification of anti-
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Public Reviewer Figures Figure 2: Azizi, 2015 (ref #56): DENER HTN recorded | Thank you for mentioning this. We have added
Medtronic PLC ambulatory BPM, and therefore should be included the ambulatory blood pressure data from Azizi
under ambulatory section. 2015 to the figure.
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