ROLE oF RENAL DENERVATION

IN HYPERTENSION MANAGEMENT
THE NEXT CHAPTER BEGINS

FEH HiEC =
YING-HSIANG LEE, MD
MACKAY MEMORIAL HOSPITAL, TAIPEI

Medtronic

Further,Together



6.

%)
{\\0’\\
O .
Phase 1.& 2 studies of RDN
PN
N\
\x‘?’(\
-40 e
&
6\)
*O
-35eR
S
A
& 30 &
Qo ©
el N
G = &
& 2 )
s \
& £ -25 Q@é
N - - <
Vv o 2
g c -20 ) &
N4 2 4 o xS
) [w]} v G - \)0
O(\ o ” g o6
@) o o £ <
A Q0 .15 ‘ e bt R
O wy O e : Sar *
@@ _g o f'_’-""‘:" Simplicity HTN-P (7) YS\
> ~ ' sl ol a 1N
S -10 s polatiidétapiz) M. gp — i
ot P00 o. | . EnligHTN-1 (16) &
> Simplicity HTN-1 (6) w@nw ki et al. (15)
e ) 0\%
0 2 v
0 -5 -10 -15 -40 -ZSQ@% -30 -35 -40
. N
Sy change (mdf) Parati et al. Circulation. 2013;128:315-317.

S\

T 2% s I A-BEan,

MacKay Memorial Hospital



http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPfY14T58MgCFYNXJgodsQ4P6A&url=http://tour.ntpc.gov.tw/place_redirect.aspx?id=1249167b3fb0000028d9&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPfY14T58MgCFYNXJgodsQ4P6A&url=http://tour.ntpc.gov.tw/place_redirect.aspx?id=1249167b3fb0000028d9&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCK6-sZX58MgCFcEmJgod0cUL3g&url=http://a.wed168.com.tw/photosview/lover_detail.asp?id=505&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCK6-sZX58MgCFcEmJgod0cUL3g&url=http://a.wed168.com.tw/photosview/lover_detail.asp?id=505&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLDkhJr68MgCFYbjJgodQagLVg&url=http://tour.tpc.gov.tw/page.aspx?wtp=6&wnd=867&id=_382000000A_012622&view=print&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLDkhJr68MgCFYbjJgodQagLVg&url=http://tour.tpc.gov.tw/page.aspx?wtp=6&wnd=867&id=_382000000A_012622&view=print&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
https://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCI3Z3Zf38MgCFczpJgodjpMAqg&url=https://www.immigration.gov.tw/ct.asp?xItem=1298555&ctNode=35845&mp=S003&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
https://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCI3Z3Zf38MgCFczpJgodjpMAqg&url=https://www.immigration.gov.tw/ct.asp?xItem=1298555&ctNode=35845&mp=S003&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=&url=http://tamsuitour.pixnet.net/blog/category/296461&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=&url=http://tamsuitour.pixnet.net/blog/category/296461&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNHWgNb-8MgCFYVKJgodaOYLPg&url=http://chinyi0215.er-webs.com/view.html&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNHWgNb-8MgCFYVKJgodaOYLPg&url=http://chinyi0215.er-webs.com/view.html&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.mmh.org.tw/index_big5.html
http://www.mmh.org.tw/index_big5.html

Safety should be soncerned while doing an
Ing@éswe Procedure

<0
[ ]

Standard interventional technique &

4-6 two-minute treatments per artery @

Proprietary RF generator N

— Automated o
9

— Low power @
— Built-in safety algorithms <&

T 2% se oS

MacKay Memorial Hospital



http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPfY14T58MgCFYNXJgodsQ4P6A&url=http://tour.ntpc.gov.tw/place_redirect.aspx?id=1249167b3fb0000028d9&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPfY14T58MgCFYNXJgodsQ4P6A&url=http://tour.ntpc.gov.tw/place_redirect.aspx?id=1249167b3fb0000028d9&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCK6-sZX58MgCFcEmJgod0cUL3g&url=http://a.wed168.com.tw/photosview/lover_detail.asp?id=505&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCK6-sZX58MgCFcEmJgod0cUL3g&url=http://a.wed168.com.tw/photosview/lover_detail.asp?id=505&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLDkhJr68MgCFYbjJgodQagLVg&url=http://tour.tpc.gov.tw/page.aspx?wtp=6&wnd=867&id=_382000000A_012622&view=print&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLDkhJr68MgCFYbjJgodQagLVg&url=http://tour.tpc.gov.tw/page.aspx?wtp=6&wnd=867&id=_382000000A_012622&view=print&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
https://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCI3Z3Zf38MgCFczpJgodjpMAqg&url=https://www.immigration.gov.tw/ct.asp?xItem=1298555&ctNode=35845&mp=S003&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
https://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCI3Z3Zf38MgCFczpJgodjpMAqg&url=https://www.immigration.gov.tw/ct.asp?xItem=1298555&ctNode=35845&mp=S003&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=&url=http://tamsuitour.pixnet.net/blog/category/296461&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=&url=http://tamsuitour.pixnet.net/blog/category/296461&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNHWgNb-8MgCFYVKJgodaOYLPg&url=http://chinyi0215.er-webs.com/view.html&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNHWgNb-8MgCFYVKJgodaOYLPg&url=http://chinyi0215.er-webs.com/view.html&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.mmh.org.tw/index_big5.html
http://www.mmh.org.tw/index_big5.html

b.

Past: T@w@é@ Resistant HTN

Presumed treatment-

g . Reverse 5 -
resistant hypertension: Exclude S S?recg for : Optnmn/_lc
*BP above goal pseudoresistance" 9 secondary pharmacologic

f S » =Y
*23 antihypertensives , ROKNS causes therapy

om is approved

2
S
\\
A
v
N
P
)
@9 The hypertension expert and the
O  interventionist should maintain
® close contact to ensure optimal
\Q& patient care
v
©
S
Vv

: ?“egn od MKGO2S ¥/12

§
)
o

>
Refer to trained interventionist @6 |

Excl based |

N

*Work up should include 24-hour ambulatory blood pressure momtoun%‘!ﬁxdude white-coat effect
Calhoun DA, et al. Circulation. 2008;117.¢510-¢526 S

Mahfoud F, et al. Dtsch Med Wochenschr. 2011:136.2418,601-10 g&smu.:msso ~i Medtronic
&

[
o
3
-1
<
N
For distribution only in markets where the Sympliciy™ renal denervat
Not for distribution in the USA or Japan. © 2012 Medtronic, Inc. All rights

T 2% s I A-BEan,

MacKay Memorial Hospital



http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPfY14T58MgCFYNXJgodsQ4P6A&url=http://tour.ntpc.gov.tw/place_redirect.aspx?id=1249167b3fb0000028d9&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCPfY14T58MgCFYNXJgodsQ4P6A&url=http://tour.ntpc.gov.tw/place_redirect.aspx?id=1249167b3fb0000028d9&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCK6-sZX58MgCFcEmJgod0cUL3g&url=http://a.wed168.com.tw/photosview/lover_detail.asp?id=505&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCK6-sZX58MgCFcEmJgod0cUL3g&url=http://a.wed168.com.tw/photosview/lover_detail.asp?id=505&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLDkhJr68MgCFYbjJgodQagLVg&url=http://tour.tpc.gov.tw/page.aspx?wtp=6&wnd=867&id=_382000000A_012622&view=print&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCLDkhJr68MgCFYbjJgodQagLVg&url=http://tour.tpc.gov.tw/page.aspx?wtp=6&wnd=867&id=_382000000A_012622&view=print&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
https://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCI3Z3Zf38MgCFczpJgodjpMAqg&url=https://www.immigration.gov.tw/ct.asp?xItem=1298555&ctNode=35845&mp=S003&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
https://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCI3Z3Zf38MgCFczpJgodjpMAqg&url=https://www.immigration.gov.tw/ct.asp?xItem=1298555&ctNode=35845&mp=S003&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=&url=http://tamsuitour.pixnet.net/blog/category/296461&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=&url=http://tamsuitour.pixnet.net/blog/category/296461&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNHWgNb-8MgCFYVKJgodaOYLPg&url=http://chinyi0215.er-webs.com/view.html&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.google.com.tw/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCNHWgNb-8MgCFYVKJgodaOYLPg&url=http://chinyi0215.er-webs.com/view.html&psig=AFQjCNGeGa3ik5pHBqYWXD5umIcDcOXtcA&ust=1446525916746422
http://www.mmh.org.tw/index_big5.html
http://www.mmh.org.tw/index_big5.html

Clinical Study

Primary Safety Endpoint Sympcity HTN - 3

10% -
Major g,

Adverse
6%

Event
Rate 4%

v

(MAE) 2%

Renal Denervation Sham Procedure
(N=364) (N=171) wifference [95% CI]
1.4% (5/361) 0.6% (1/171) 0.8% [-0.9%, 2.5%]

*comparison of MAE to control group
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poBP 11-34 mmHg~  nABPM 6-10 mmHg
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SPYRAL HTN CLINICAL PROGRAMO‘@
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6.

THE PROCEDURE WAS CHANGED
RENAL NERVES HAVE A POSITI@NAL BIAS ON RADIAL
DISTANCE FROM ARTERIAL LMEN: DISTAL NERVES ARE CLOSER

Renal nerves generally originate from the
aorta and arborise towards the kidney.

6.
Nerve fibers do not comg{t&%ly converge

on the renal artery un'tigldﬁ’eyond the main

bifurcation. A

Q
&
N\
Accessory arteegaﬁs, when present, have
similar anatgmlcal innervation patterns
that mimig;fhe main renal arteries.
S

Q
The Ql;g’cedure was changed to ablate as
dig@ly as possible where renal nerves

%ngngregate closer to the artery.
@
@’\@ Ablations are only done outside of the
\ angiographic shadow of the kidney.

o
- { ) ) & l
" ] h < v .
] . » \
Y .
- 4
Al » U
74
" A . -
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SPYRAL HTN CLINICAL PROGRAM
Study Device: Symplicity Spyral™ Cafheter
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» Multi-electrode catheter W|th qﬁadrantl
vessel contact for smultanéous ablation

in up to 4 electrodes
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* 60-second S|multane€>us energy delivery

= \essel dlameter {énge 3—8mm

= Flexible cath@fer allows branch
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SPYRAL HTN — ON MED &7
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RDN is a safe 2nd- Ilne antihypertensive therapy
Routine g@e not YET recommended

_ >3 classes on max dose
Resistant:

>4 classes on >50% max dose

oBP
>150/90

@Q

Nenadherent Patient’s preference after unbiased discussion

+

ABPM &
SBP >135

Inscrutable cause, e.g. inconvenience,
forgetfulness, and work style.

N

>
N
9>

or

DBP >85

+ End-organ damage, e.g. CVA, ASCVD, CKD, and
Ry MRA Organ-damaged aortic dissection; with: suitable anatomy

+/- efficacy

2°-caused
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PATIENT
ADHERENCE

3.2%

of adults would give
up two years of their
lives to avoid adding
one daily pill?

Studies have shown doctors overestimate adherence.
“Physicians generally iend to overestimate patient’s
adherence. Studies have demonstrated that clinicians’
estimates of non-adherence are very poor, with a positive
predictive value of only approximately 30%". In fact,

detecting non-adherence in clinical

practice is almost impossible.”
- Jung O et.al., Journal of Hypertension. 2013, 31: 766-774

NEETY

50

of patients become
non-adherent to
antihypertensive
therapy within one
year of initiating
therapy?

130% claim —Jung O et.al., Journal of Hypertension. 2013, 31: 766-774.
28.2% claim — Hutchins et.al., Circ Cardiovasc Qual Outcomes. 2015; 8. DOI:10.1161/CIRCOUTCOMES.114.001240
350% claim — Jung O et.al., Journal of Hypertension. 2013, 31: 766-774
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HYPERTENSION IS THE SINGLE
LARGEST CONTRIBUTOR TO

HYPERTENSION
REMAINS A
MAJOR HEALTH
BURDEN

&
* 30%

Q
HTN is estimategét%

IN

Untreated

(\
have <& B
\O \\(

% o
Ce) S

to the USShealth 359 &

2 @
care“ system alone T ted but &
Uncontrolled! N

Avoidable costs include emergency, hospital, and outpatient visits that could be avoided with stable adherence
'Uncontrolled defined as 2140 mm Hg systolic or > 90 mm Hg diastolic. CDC Vital Signs September 2012,
NHANES 2003-2010 ©)
2Investigational Use Only in the USA O(\
3Kearney PM et al. The Lancet. 2005;365:217-223. O
4World Health Organization. World Health Report 2002: Reducing risks, promoting healthy life. Geneva, &
Switzerland. \C)
SMesserli FH et al. The Lancet. 2007;370:591-603.
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ABULTS HAVE
sHYPERTENSIONS
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ADEHERENCE TO MEDICATION: PATIENES ARE SHOWING THEIR PREFERENCE

ACTIONS SPEAK LOUDERTHAN WORDS! '@Q‘O
év\
& P
AQ’(\
&
Oboc}

For every 100 prescripticgy% written...
“‘“’1 o

ﬁx plcked up

Taken properly

Rx re-filled

National Association of Chain Drug Stores Pharmacies: Improving Health, Reducing
Costs. July 2010. Based on IMS Health data.

PROPORTION OF POOR OR NONADHERENCE ACCORDING TO
DRUG MONITORING IN DIFFERENT COHORTS OF PATIENTS WITH

APPARENTLY RESISTANT HYPERTENSION.

T0%
66%
partial non-adherence
60% - B total non-adherence
¥
Q
50% - &
Az 43?3\\ 44%
Q ad% ?
(\\0
40% - \2
35% 34%
30% -
23%
20% - 17%
) I I
0% || I ; .
Ceral Strauch Tumaszewski Brinker Ewen Patel Hamdidouche Schmieder
(2011) Q‘ 13} (2013) (2014) (2014) [2014) [2015) {2015) (2018)
O"o
\O& Elena Berra et al. Hypertension. 2016;68:297-306
Vv

Medtronic




RECENT 4,000-PT STUDY TO IMPROVE AﬁHERENCE SHOWED MINOR BENEFIT
STIC2IT: STUDY OF TELE-PHARMACY INTE@&%NTION FOR CHRONIC DISEASES

.QQ"’
(\\
2

STIC2IT: Results of ihe Study of a Tele-pharmacy Intervention for Chronic

iseases to Improve Treatment Adherence

Purpose: Investigatidn into a tele-pharmacy intervention to improve medication adherence. o

Trial Design: rag&omlzed trial of patients with poor control and/or medication adherence with either HTN, diabetes, or o‘@
hyperhpldem{ﬁo 14 primary care practices randomized to the tele-pharmacy intervention or routine care. The mtervenhog\
involved macist communication and feedback with the patient via phone, text, and mail and with their physician. 1

year ff\Eh &(\
Pl;u?rary Endpoint: adherence to medications. \\O(\o
o° 600
O lUsualCare lintenvention
0'3’© Adherence 42.1% 46.2% % Improvemeyit
Vv 4.7% integfion to treat

10 4°/ 4% treated
Disease Control - all conditions  23.4%

[
Kumar et al., presented at AHA 2017 Medtron lc



SPYRAL HTN -

Medication Adherence

Baseline

. Adherent

. Incomplete or Non-Adherent
Missing

36.3%
(N=29)

Drug testing of urine and serum by tandem HPLC and mass spectroscopy. Medication adherence defined as deteciable levels of all prescribed
antihypertensive medications at each follow-up visit and includes cases in which an extra antihypertensive me:.ication was also detected. Medtron 'lc

Kandzari D, et al, Lancet. 2018;391:2346-2355.



LIFELONG POLYPHARMACY IS
HYPERTENSION CONTROL

X
&

EXILING AS A STRATEGY TO IMPROVE

o

70 m°
£
55
*O
A@%O -
‘?9 '53.1 518 . 53.9
Z
» Overall hypertension contrg&“” 50 | 484 Qo{‘ 48.3
rates have plateaued at¢* 433 Sbntrolled hypertension
39.4 IS
about 50%, despite & = 40 | K
\p 5 347 )
improvement from §999- o 316 @
1 oV R . N Hypertension
2010 Q@% 30 _J—_+_—
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1999 2001- 2003—- 24D5— 2007- 2009- 2011- 2013- 2015
2000 2002 2004 0@?&)006 2008 2010 2012 2014 2016
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"NCHS, National Health and Nutrition Examination Survey Y



SPYRAL HTN-OFF MED RDN IS “AMVAYS ON”
RDN PATIENTS HAD STATISTICALLY LOWERqSYSTOLIC BP IN THE “HIGH-RISK ZONE* AT 3-MONTHS

RDN (N = 38)@"‘\0
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= “High-risk zone” that occurs in the late night/ early morning period is g@ually associated with increased risk for stroke and

cardiovascular events?:3

1. Kario K et al, ACC 2018
2. Amodeo C, Blood Pressure Monit, 2014
3. Boggia J, The Lancet, 2007

Graphs based on actual clock times. Similar resultz were observed when 24-
hour BP patterns were normalized to patient repurted time of waking.

Medtronic
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SPYRAL HTN-ON MED FURTHER RROOF OF RDN’S “ALWAYS ON” EFFECT
RDN PATIENTS SHOWED LOWER 24- HOUR;‘?STOUC BP, INCLUDING IN THE HIGH-RISK ZONE®

Sham (n = 36)
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= “High-risk zone” that occurs in the late night/ early morning period is usgaqﬂy associated with increased risk for stroke and
cardiovascular events?3

'Kandzari et al, PCR 2018 W = Wake time reported by

2Amodeo C, Blood Pressure Monit, 2014 patients; otherwise set to 7:00AM M dt 1
3Boggia J, The Lancet, 2007 for those patients not reporting e ron |.C



GLOBAL SIMPLICITY REGISTRY

24-Hr Systolic Blood Pressure .
Symplicl@{b J A Symplicity

FLEX™ # SPYRAL™

3Mo Mg 1Yr  2¥r 3Mo 6Mo 1Yr  2Yr

|
|
|
© 1
0833 n=963&@9965 n=605 n=439 i n=152 n=1455
c O X : &
6 3 69060 . : 6(\\‘5\\,
o) 2 \ ' o
5 -6 & \ : &
25 o i | &
oI (19'\% -6,9 72 I
| - ) I
ol Egﬁ» -9 - -8,1 38 -84 I o
-0, ’ : -9, _
gov : 9,3
o'm -12 1 !
s L |
S  -15 - i
1Y |
%) | K
- - 1 ks
10 : S -17.6
| 9
P < 0.001 vs. Baseline | Qé’%< 0.001 vs. Baseline
. o
A .
Baseline ABPM 154 + 18 mmHg ~Baseline ABPM 158 + 18 mmHg

Mahfoud F. EuroPCR 2018.
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SPYRAL HTN — ON MED o

Sham Control

Death QQ@QQ 0 0
New myocardial infarction 6,@ 0 0
Major bleeding (TIMI") & 0 S0
4 X
New onset end stage rgﬁ\al disease 0 .QQfo‘” 0
Serum creatinine elevatlon >50% 0 Qeﬁ"’o 0
Significant embq&c event resulting in end-organ 0 Oboc”‘\ 0
damage o &
©‘>\ &

New rena{lﬁnartery stenosis > 70% 0 GQP' 0
Vascular complications .§6® 0
Hospitalization for hypertensive crisis/emergency &\%Y 0 0
New stroke & 0 0

Kandzari et al, PCR 2018

°
ITIMI definition: intracranial hemorrhage, 25g/dl decrease in hemoglobin concentration, a 215% Medtron lc

absolute decrease in hematocrit, or death due to bleeding within 7 days of the procedure)




SPYRAL HTN
Global Clinical Trial Progrgm

First Phase: 2 Parallel Proof of Goncept Trials

24 Global Sites

SPYRAL HTN-OFF MED

= Sham RCT (1:1) &
= Main body and branch ablation

= Drug naive or discontinuation of antihypertensive medications Second Phase
= Drug testing for absence ot medications

= Compare 24-Hr BP change at 3 months

= All cases proctored for standardisation SPYRAL HTN Fivotal Study

SPYRAL HTN-ON MED = Based on OF =/ON trial results

= Sham RCT (1:1)

= Main body and branch ablation

= Stable on 1-3 medications, no maximum tolerated dose requirement
= Drug testing for prescribed medications

= Compare 24-Hr BP change at 6 months

= All cases proctored for standardisation

O

Kandzari DE, et al. Am Heart J. 2016 Jan;171(1):82-91.
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SUMMARY &
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* Renal denervation is effective Qa‘hd may help fulfill a key global unmet need for

Inadequate blood pressure CO@"trO| with currently available treatment options

* Three new prospective, randorm‘Zed sham-controlled trials showed clinically meaningful reductions in

blood pressure in both the pj@sence and absence of antihypertensive drug treatment &

* Blood pressure reductlogsffollowmg renal denervation were present throughout the day a[a:ﬁ night
(“always on” effect) @\’@ @*

= Renal denervatlom:&emonstrated sustained reductions in blood pressure out to 3 yeags " post-procedure, in
a real world po;g{hatlon registry

OO(\ @6\)0
\O/\ @Q
= No ma&@r safety events occurred despite a more complete cLe’nervatlon procedure that
extended into renal artery branch vessels &

» Future trials should focus on further confirming therap§/ safety and efficacy, identifying

optimal treatment populations and care- pathwaysoooQ
O

Medtronic
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