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A Cornerstone of Cardiology

e A non -fatal Ml Is an
Inconvenience.

* A non -fatal stroke
IS a catastrophe.
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Question: Which risk factor accounts for the most C

V disease

according to the World Health Organisation?

1. Smoking

2.
3.

Dyslipidaemia
Family History of

CVD
4. Obesity

D.
6.
/.
8.

Diabetes
Hypertension
_ow birth Weight
Urban pollution

bla

University
of Glasgow



Answer: Which risk factor accounts for the most CV

disease

according to the World Health Organisation?

1. Smoking

2. Dyslipidaemia

3. Family History of
CVD

4. Obesity

D.
6.

-

Diabetes
Hypertension

_ow birth Weight

8. Urban pollution

A7 University
7 of Glasgow



Which risk factor accounts for the most CV disease

according to

the World Health Organisation?

High blood pressurs

Smoking

High cholesterol

Child underwesght for age

Insafe sex

Lo fruit and vegetabbe intake
Crverweight and obesity

Prwysacal inactrvity

Aleohal use

Indoor air pollution from solid fuels
Unisafe water, sanitation, and hygiens
Linc deficiency

Urbar air poliution

Witamin A deficency

fron deficiency anaemia
Contaminated health-care injections
it drweg vse

Unmet contraception nesd

Child sexcual abuse

Atinbutable deaths (thouwsands)
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How much conference time does ESC Congress allow fo r
Hypertension?

5%

10%
12%
15%
19%



How much conference time does ESC Congress allow fo r
Hypertension?

5%

10%

12%

15%

19% correct answer



Figure 5
Prevalence of Hypertension in 5 European Countries by Gender and Age
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Figure 2

Projected Number of Hypertensive Individuals in 5 European Countries

Hypertensive Individuals [= 20years)in Millions
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Percentage of Hypertensive Patients with controlled
Blood Pressure
(<140/90 mmHg) in Europe

Czech Republic
England
Frankreich
Deutschland
Griechenland
Ungarn

Italien

Polen
Spanien
Schweden
Tarkei

© Prof. Schmieder, FAU
Erlangen

ESH Newsletter 2007:8:No 3

© FAU, Prof. Schmieder
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Definitions

Stage 1 hypertension .

e Clinic blood pressure (BP) is 140/90 mmHg or
higher and

« ABPM or HBPM average is 135/85 mmHg or higher.

Stage 2 hypertension:

e Clinic BP 160/100 mmHg is or higher and

« ABPM or HBPM daytime average is 150/95 mmHg
or higher.

Severe hypertension:
e Clinic BP is 180 mmHg or higher or
e Clinic diastolic BP is 110 mmHg or higher



< BHS
Key priorities for implementation

e Diagnosis.

* Initiating and monitoring antihypertensive drug
treatment.

* Choosing antihypertensive drug treatment.




Diagnosis (1)

If the clinic blood pressure is 140/90 mmHg or higher,
offer ambulatory blood pressure monitoring (ABPM) to
confirm the diagnosis of hypertension.




% BHS " Assessing cardiovascular risk
and target organ damage:
updated recommendations

« Use a formal estimation of cardiovascular risk to discuss
prognosis and healthcare options with people with
hypertension. For all people with hypertension offer to:

— test urine for presence of protein

— take blood to measure glucose, electrolytes,

creatinine, estimated glomerular filtration rate and
cholesterol

— examine fundi for hypertensive retinopathy
— arrange a 12-lead ECG.




Additional recommendations

Lifestyle interventions
« Offer guidance and advice about:

— diet (including sodium and caffeine intake) and exercise
— alcohol consumption

— smoking.

Patient education and adherence
 Provide:

— information about benefits of drugs and side effects
— details of patient organisations

— an annual review of care.




Initiating drug treatment

Offer antihypertensive drug treatment to people:

 Who have stage 1 hypertension, are aged under 80 and
meet identified criteria

— If aged under 40 also consider specialist evaluation of
secondary causes of hypertension and further
assessment of potential target organ damage.

 Who have stage 2 hypertension at any age.




Monitoring drug treatment (1)

Use clinic blood pressure measurements to monitor
response to treatment. Aim for target blood pressure
below:

e 140/90 mmHg in people aged under 80
e 150/90 mmHg in people aged 80 and over




ABPM and HBPM
superior to office BP




BP Measurement Artefacts

= Cufftoosmall= 7 120-30 mm Hg

= Talking during measurement:

A

' 20 mm Hg

Clues to measurement artifacts:

= Less target organ damage than expected+
= Hypotensive symptoms with treated

*JAMA 1988;259:225-228.

2Am J Hypertens 2001;14:1263-1269.
3Hypertension 1983;5:122—-127.

4Ann Int Med 1990;112:270-277.




Treatment Resistant Hypertension

2013 Definitions: ESC/ESH AHA BIHS

1. BP above goal on a rational >3 med regimen
with complementary mechanisms of action at
optimal doses preferably including a diuretic.

BIHS: — A+C+D

Controlled Resistant Hypertension. BP
controlled to goal on =4 BP meds (optimal
doses, preferably including a diuretic).

Calhoun DA, et al. Hypertension. 2008;51:1403-1419.
Mancia G, et al. Eur Heart J 2013 d0i:10.1093/eurheartj/eht151




Prognosis in Resistant Hypertension
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Log-rank test P <.001

White-coat RH

0
No. of patients at risk

True RH 338
White-coat RH 218

48 72
Follow-up, mo

200 93
136 44

556 patients with TRH,
based on office BP

338 (61%) had
confirmation of TRH on
24-hr ABPM .

Mean follow-up 4.8 years

Salles GF, et al. Arch Int Med.
2008;168:2840—2346. (Brazil)




Heart failure, hypertension, and Heart Failure with Preserved Ejection Fraction
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Douglas S. Lee et al. Circulation. 2009;119:3070-30 77



Bar graphs of EDVI, indexed left atrial volume (LAV ), EDP, plasma brain natriuretic peptide
(BNP), and derived T by subject group.
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Stratified Approach to Diagnosis and
Treatment of Resistant Hypertension

. ABPM /| HBPM

|ldentify contributing lifestyle factors
Discontinue [ minimize drugs that 1 BP

Investigate for secondary causes of
hypertension

Maximize and optimize pharmacotherapy
Consider interventional procedures




Stratified Approach to Diagnosis and
Treatment of Resistant Hypertension

ABPM [ HBPM
. Identify contributing lifestyle factors

Discontinue / minimize drugs that 1 BP

Investigate for secondary causes of
hypertension

Maximize and optimize pharmacotherapy
Consider interventional procedures




Suboptimal adherence (concordance)

= Case report: Mrs PC 76
HT 15y

= Atenolol 1200 mg, Enalapril 20 mg,
Amlodipine 10 mg, Doxazosin 8 mg,
Bendroflumethiazide 2.5 mg, Amiloride 5 mg.
= Referred for specialist opinion

= 177/79 mm Hg
= Heart sounds normal; heart rate 88, regular




Suboptimal adherence (concordance)

Case report: Mrs PC
76 HT 15y

= Admitted as day case
— given her own
medication

= Collapse in hospital
shop
= BP 70/40 mm Hg




Suboptimal Regimens

= Switching between monotherapies
= Poor combinations

= Side effects of other drugs

= Diet




Diet

= Salt restriction
= Weight loss
= Exercise
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Effects of salt restriction on blood pressure in
ACEI| treated patients

S = - Ca ey
-
53888838338

g 8

Singer D et al.
Hypertension
1995;25:1042-1044

P
N ®
o O




Mrs S.A. Clinical Progress

= Only alteration - salt restriction and
switch to LoSalt (K+ based)

= HBPM -~ 137/78 mm Hg




NSAIDs and BP Control

Case Presentation:

AR 55y/o man 12 year HT & arthritis.

HBPM -~156/94 mm Hg. HCTZ 25 + Losartan 100 mg
daily.

Celebrex 200 mg 1-2 /d
OJ/E: Office BP 162/98 mm Hg & BMI 29

Rx: Switch COX 2 to paracetamol, follow the DASH
Eating Plan and take more exercise.

Egan BM, unpublished




NSAIDs and BP Control (follow up)

1 month follow up visit:
Paracetamol 500 mg bd, HCTZ+ Losartan
Too busy to change eating and exercise patterns.

BP 118/72 mm Hg, BMI unchanged

Re-challenge with celocoxib X 2 raises BP 40 — 50/20
— 25 mmHg within 1—2 days with return to normal
BP values within 2—3 days.

Egan BM, unpublished
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s salt bad for you?

e Prospective cohort studies have identified the optimal range
of sodium (3-5 g/ day), where the risk of cardiovascular
disease and death is lowest.

* Therefore, there is consistent evidence from clinical trials to
support reducing sodium intake to <5 g/day in populations,
but inconsistent evidence for further reductions below a
moderate intake range (3-5 g/day).

e Unfortunately, there are no large randomized controlled
trials comparing low sodium intake (< 3 g/day) to moderate
sodium intake (3-5 g/day) in general populations.

e Until such trials are completed, it is likely that controversy
about optimal sodium intake range will continue



SoDIUM INTAKE AND MORTALITY + CVD (PURE)

Primary Outcome

3.60

2,601
2.201

1.80-
1404 P
1.20- T e

0.804

Odds Ratio

0.60-

0.40

I I I

| I 1
0 2.00 4.00 6.00 800 1000  12.00
Sodium Excretion (g/day)

No. of Events 101 1,023 1437 597 126 25
No. at Risk 1817 30,124 46,663 18395 3885 756

CV Events and Death
(17 Countries, N=101,945; 3,317 events)

International Population
= N America/Europe/Africa/Asia/S
America

Average CV Risk (General
population)

= Hx CVD (8.3%)

= Hypertension (41.5%)

= Diabetes (9.1%)

= Current smoking (18.9%)

3.7 years Follow-up
Morning fasting urine to
estimate 24-hour intake
(Kawasaki formula)

»= Mean intake: 4.9g/day

PURE Investigators NEJM 2014
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Unadjusted (A) and adjusted (B) relation between ac  hieved (average in-treatment) diastolic blood
pressure and risk of primary outcome in hypertensiv e patients with coronary artery disease enrolled
in the International Verapamil-Trandolapril Study.

100
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(0]
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“| Unadjusted

B (2]
o o
| |

Relative Hazard,x 8000
S
1

o

T I T

“
50 60 70 80 90 100 110 120
Diastolic Blood Pressure, mm Hg

B 100

80 After adjustmentfor age, sex, ethnicity, smoking
previous M, heart failure, BMI, renal failure,
stroke/TIA, peripheral vascular disease,
coronary revascularization, dyslipidemia, cancer,
aspirinuse, average blood pressure,

404 leftventricular hypertrophy, arrhythmia,
residencyin US.

60

Relative Hazard, x 2200

0" I I
50 60 70 80 90 100 110 120

Diastolic Blood Pressure, mm Hg
Verdecchia P et al. Hypertension. 2014;63:37-40

e American
0 Heart
Association. Copyright © American Heart Association, Inc. All rights reserved.



Causes of Secondary Hypertension

Renal artery stenosis

Sleep apnoea

Drug-induced or drug-related hypertension (e.g. NSAIDs)
Chronic renal disease

Primary aldosteronism

Renovascular disease

Chronic steroid therapy and Cushing’s syndrome
Pheochromocytoma

Coarctation of the aorta

Thyroid or parathyroid disease

Brady AJB, et al. Mayo Clinic Textbook of Cardiology 2013




2013 Standard Investigations for Secondary
Hypertension

U&Es, Ca?*, creat, Lipids, LFTs, TFTs, glucose

urine Albumin/creatinine ratio, 24h urinary catecholamines
ECG + echo

24h ABPM + HPBM

Renin + Aldosterone + cortisol

MRI with renal angiography

Brady AJB, et al. Mayo Clinic Textbook of Cardiology 2013
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Thiazide diuretics

Angiotensin-receptor

Beta-blockers
blockers

Calcium

Other
antagonists

Antihypertensives

ACE inhibitors

ACE = angiotensin-converting enzyme.

Figure 4 Possible combinations of classes of antihypertensive drugs. Green continuous lines: preferred combinations; green dashed line
combination (with some limitations); black dashed lines: possible but less well-tested combinations; red continuous line: not recommende
bination. Although verapamil and diltiazem are sometimes used with a beta-blocker to improve ventricular rate control in permanent atri

lation, only dihydropyridine calcium antagonists should normally be combined with beta-blockers.

ESC/ESH 2013 Guidelines. Mancia G et al. Eur Hear tJ
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Aged over 55 years
or black person of
African or Caribbean
family origin of any
age

Aged under
55 years

~

J

C2

A+ C?

A+C+D

4 Resistant hypertension A
A + C + D + consider further
diuretic 34 or alpha- or
beta-blocker °
\_ Consider seeking expert advice  /

Step 1

Step 2

Step 3

Step 4

NHS

National Institute for

* B H S Health and Clinical Excellence
Drug treatment

(key

A — ACE inhibitor or
angiotensin Il receptor
blocker (ARB)?

C — Calcium-channel
blocker (CCB)

D — Thiazide-like diuretic

/

\

2016 NICE-
Hyp
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How to investigate and treat True Resistant
Hypertension

Patient established on optimal triple therapy

A+C+D
r MEUEU‘FE F:|::rsm1] TEnfn T
High J’ | Low
(=100 mu/l)  Nerma (<20 mU/)
—{ B [or 2nd A) +0 AD

D: Diuretic (thinzide and thinzide-like)
o blocker
A: Change drug or dose [of diuretic)



ther drugs for resistant
hypertension

Doxazosin

eDiuretics

*Nitrates
*Hydralazine
*Moxonidine
*Minoxidil

eDirect renin inhibitors —
Aliskerin

*Methyl dopa




G102

) SSIUONOD DS

G | 07 D53/B10°0Ip.IEISI MMM uonejuasaad aury J0H

yiieasay yyeay Maang umsuaysmdiy ysang
404 aymnsuy jeuvonen w —I— m ‘“’

s101e811S9AU| AVMHLVYd 2431 10 Jjeyaq uo
UMO.g SIJIO|A pPUe pjeuogoe|A Wol ‘swel|ip ueAug

synsay |edidulid

¢-AVMH1Vvd

uoisuajsadAH juelsisay 3niqg jo Juawieal) jewndo



[0+

SSTADONOCD O3

§107D53/B100lpIEdsTMMM uonejuasatd aur] Jo0H

CTOZ ‘uadQ Mg "8 12 g Swieijumy

sapho usamiaq pousd INOYSEM ON -
SYI3M 0 1B 350D 13YBIY 01 18MO] ‘UDIBIY] PR2I04 .
sjoho Juswiezuy Jad YEEM ET -

n.
" ‘poSwpz-or ) "pro3weT -5
no-uny _ jojordosig uzy Adermy panmsnp Apaang = 1oa,

| PeEpuade ) ! / pwseld
| spuopwy | = =

| __\.\\n papnpoxa -.,./._

J+2+% Yl pa1ead) uoisuspadiy Arepuooas .
»

|
_ | smzpues (o e | e
I oqa2e|d 18 painsealy Py = Al o T
suolrejouonds .AI e ——— asueldwon
dé uu“_n__um__n—m ekl -UoU pnRE3 03 100 «
! h . Q+D+Y X4 .
uojsuapadAy Jueisisay
\ Joy Buiuaaiog
f A i i
| poSwg—y UOHESILIOpURY

HIAI LISOZEXO(]

Apnis Jano-ss01) ‘paj|oiiuo)-0gade|d ‘pasiwopuey ‘puljq 2|gnog

usiseq Apnis Z-AVYMH LVd

AVMHLYA(D



§ | 0T DS/10"0lpIEISa MMM uoiyejuasadd aul J0H

) SSTUONCD Ds3

suljzseq
L9/
g
o
08 3
@
lze ©
a
_ L0
L op _uH
| w
— o
Lggl O
i 3
gl w
0Pl @
ﬂ{
L 77l &
Lyl O
Ol
_ il
| 051

awo021nQ Alewiid

AVMHIVd (D



, S10¢€ |
§ | 07 DS3/B10°0IpIEDS MMM uonejuasadd aury J0H

) SSTYONCOD DS

ogaoe| aupseq
L3y
-8
)
._“_r_w m_._..
id
lzg ©
o
_ &
L9g n_H
FE L M
—— ar}
-5 T
| pe 3
5El W
-0l V]
—_HS...[I
gl m‘......
tfFl O
il
7 - gl
- 051

awo0o1nQ Alewlid

AVMH1VA(D



Siog

G 107 DS3/B10 OIpIEIST MMM uonejuasatd au 30 .
| L ) SSTYONOD DS3
auopejouonds  ogaoeld auljaseq

9]
g
g 2
@
_ 7 8
(4]
_ 78
g £
o -
] 1)
%l T
ooy 3
Bel 3
07l
98
: ol g
_ S/
L 10010>d | b
7 71
051

aw 021N Alewlid

AVMHLVd(D



§ | 07 DS3/B10 DIpIEISD MMM uonejuasatd aur Jo0H

) SSIYONOD D53

jojoidoslg  wisozexo]  suopejoucads  0gadeld aulpseq
-5/
-8l
e o
».
_ 78 g
4]
= _ ..“_.m
L 9p _uH
1 -E | w
)
-5t T
oy 3
HEl W
-OF1
98
: il =
a]
E_u_vi _ B
L \o0sa -
7 -G
- 051

awo021nQ AJewlid

AVMHLVd(D



S | 07 D53/BU0 OIpIEDS MMM uonejussatd aur] 30H

U
~ SSTYDONCO D819

yiieasay yijeay Aiapang uoissapadiy gETE WOlRpUNG

LR [Fg
40} aymnsuj jeuonen m 5?
G HY

$101e311S3AU| AVMHLVd
s,A1a1005 uoisuanadAH ysiug ayl Jo jjleyaq uo

D|EUOPIBIA WO] ‘SWel|[Ip ueAlg ‘umolig SIIION

sjjnsay |edidulid

€-AVMH.LVd

ainssaid poojq pue 2Juela|0] 3s02Nn|3 UO SII3Y3
d1334NIp |ENPIAIPUI SNSI3A 3pizelylolojydolpAy-apuojiuy

(AVMHLvd)
Adesayl paseq wyllos|y Yl voisuapadAy Jo juawieal] puy uoiuanald

AVMHLYd (D



G | 07 D53/810°0IpIEIS MMM uonpejuasaad aur 30H S10¢

) SSTYONOD D83

'SY23M 7 PUB ZT 18 495 2oy ul aouaiapyid
awoa1no Aippuodlas [pdpulid

(1190) 1591 22ueI3|0] 3502N|F [BI0 UO ‘SH23M
2 R 7T 1B 2502N|3 1Y-7 Ul auljaseq Wol} a3uaiayiq
awoi1nQ Atewid

P
™

§y3am 7T S¥oaM 7T

10 UOIDJ}11-3040H Sy3am ZT 10 uoilpilil-32404 10 UOI1DJ111-32404

gwps 01 Swigy || 8w Sz 01571 swiQT 0] Swg gwQz 03 SWOT
Z1DH Z1DH + 2puojiwy Spuofiwy

(syuaned ott)
uojjesjwopuey

i
alolpuAs J1jogeiaw jo 1uauodwod jeuonippe T 1se3) 1y
1UaLLIIEaI] J124N1p 10) 2|qIgi3
(FHWIW OFT < dgs) uoisuapadAy pajjoiiuodun
Suiuaaing

wiiiiva b 21520 Pue Spolpa Apmis




S10¢

G | 07 DS/B10 OIpIEIST MMM :n_um.._:mmm._n_ aulq 3oH SSTHONOD ST
auljeseq Woll sYaspN
4 L 0
(£00-0=d) Z1DH uo uey] Jaieass FHww (8-S ‘6-0) Sel
¥-£ SEM 7| JH pPUB 2pLIOJILIE JO UDIIBUIGLIOD UD |2
dg ‘(3sop-y3iy) ¥z pue (2s0p-mo|) ZT S}H23M ss010Y
el
"HT ¥2=2M 1B 7] JH SA uoieuliquuod 104 Z0'0=d ,
> o
sajelIenod aul|aseq m
10} dunsnipe (|0 %56 ‘Ueaw) 4gs aWoy el Hu
w3}
3
ovl 3
=
s
14t
UOHEeUIGLUIOT) m—m—m
SPUOIUN s
Z1JOHe—e—o oS

uoilonpsd ainssald poojg
sjulodpua Aiepuodag
AVMHLYd (D



§ | 07 DST/EI0 DIPIEIST MMM uoiejuasald aury JoH

; U
~ SSTADNCOD DS3

S311ELIEAOD 3Ul|aseq 10}
gdunsnipe japow e uo ‘wnissejod wnias (1D %56) Ueay

SUIPSE] WOl SY3IN

¥e Zl 0
1 1 1 1 1 1 m.m
ZIDH SAT00'0>d 4y
oy
®
=
o 3
X H 8
=
3
sv 3
FHF L =
UOHEUIGLUOY) gt
SPUOILY 4—s—e
Z1IOHe—e—e | .
05
win _mmmu. n_n_

sawo023nQ Alepuodag
AVMHIV (D



University
of Glasgow

Interventional Techniques

Renal Denervation
*A-V fistula formation
*Renal Artery Stenosis

*Other techniques




Catheter-Based Approach for renal
denervation

* Renal artery access via standard
interventional technique
* 4-6 two-minute treatments per artery

*  Proprietary RF generator
— Automated
— Low power
— Built-in safety algorithms

65
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PHYSIOLOGIC EFFECTS OF EXTENSIVE SYMPA-
THECTOMY FOR ESSENTIAL HYPER-
TENSION: FURTHER
OBSERVATIONS *

By Encar V. Ariex, M.D., FACP, and Averep W. Apsox, MDD,
Raochester, Minnesota

[~ previous communications we have presented our experiences with
extensive sympathectomy for essential hypertension.”* We are now re-
porting our experiences with a large number of patients and with the effects
of operation on patients who have been observed over longer periods of
time than were those of the earlier reports, We have continued to treat
patients with essential hypertension by extensive sympathectomy for we are
impressed with the fact that essential hypertension is in many instances an
extremely serious disease for which medical treatment is far irom satis-
factory.  Prosecution of this work, the aim of which was remedy or cure
while there yet was possibility of either, opened the opportunity to deter-
niine the effects of the operation on bland pressure, symptoms and health,
and to learn whether the surgical treatment modified the eventual mortality
in essentizl hypertension. [t also became possible to investigate the question
of whether good results of operation are transient or permanent and
whether or not patients could he selected so that more of them would
benefit from operation,

The surgical treatment of essential hypertension is relatively new and
the only way one can gain miormation about the results of extensive svm-
pathectamy is to survey a relatively large number of patients.  Such a sur-
vey will draw more sharply the distinction between patients who are suitable,
and these who are unsuitable for operation.

Tue Teenxic axp RaTioNarLe oF THE OPERATION

The technic used was that which Adson devised and which has been
dleseribe in detail elsewhere *; it consists of bilateral subdiaphragmatic ex-
traperitoneal resection of the splanchnic nerves, celiac ganglions and the
upper two lombar sympethetic ganglions.  First the operation is performed
on one side and then, about ten davs later, on the ppposite side.  In addi-
tion, in the first 25 operations one-third to two-fifths of each suprarenal
gland was removed.  This procedure apparently did not offer any advantage
or disadvantage over removal of only the other structures named.

It is known that in essential hypertension the fundamental eause of the

Ann Intern Med. 1938;11(12):2151-
2171

THE HEMODYNAMIC EFFECTS OF SYMPATHEC-
TOMY IN ESSENTIAL HYPERTENSION*

By Rosert W. WiLking, M.D,, James W. Cursertsow, M.D., and Mever
H. Havrerin, M.D., Boston, Massachusetts

SurcrcaL sympathectomy has been employed so extensively for the treat-
ment of essential hypertension that one might assume its hemodynamic effects
to be completely understood. Quite ta the contrary, however, very little is
known concerning its direct vascular or indirect metabolic effects that will
explain its success in some cases and its failure in others. Until these mat-
ters are fully understood the rationale for surgical treatment, and indeed far
medical management, of essential hypertension must remain on an empirical
basis, For this reason these problems have been and will continue to be the
subject of long-term investigation in this laboratory.

Mater1ALS AND METHODS

Patients with essential hypertension selected for splanchnicectomy * have
been made frecly available for study through the active codperation of Dr.
Reginald H. Smithwick, under whose direction sympatheciomy was per-
formed. They were studied before and again, if possible within three weeks
after bilateral operation, usually of the lumbodorsal type.®  In addition, some
patients were studied a third time four to 10 months after operation, whereas
a few patients were studied only once—from one to nine years post-
operatively.

Arterial pressure was measured with a Hamilton manometer * attached
to a needle in the brachial or femoral artery.  Cardiac output was determined
by the Fick principle with the intravenous catheter methed of Cournand.*
Hepatic-portal (splanchnic exclusive of renal and adrenal) blood flow was
estimated by the bromsulfalein method of Bradley et al.” Both before and
after operation the patients, while under study, were given a number of vaso-
motor stimuli designed to praduce, if possible, sympathetic nervous vaso-
constriction.?  The most useful of these stimuli were (a) tilting the sub-
ject into the upright position and (b) having him perform the Valsalva
mancuver.

Cardiac Output. Confirming the observations of others,""® no great or
consistent change was found in basal cardiac output of patients after sym-
pathectomy as compared with before, regardless of how much the arterial

* Presented before the Filth General Session of the Twenty-ninth Annual Session of the
American College of Physicians in San Francisco, California, April 23, 1048,

From the gben Dawson Memorial, Massachusetts M Hospitals, and the
Department of Medicine, Boston University School of Medicine, Boston, Massachusetts.

01

Ann Intern Med. 1949;30(2):291-
306.



Long Term Effect of Renal Denervation in Human Hypertension

TrIrereqn

Am J Surg 1948; 75: 48-68




B University

7 of Glasgow

Case Report

e 68 yearold female

e First diagnosed with hypertension 1979
(age 36)

2007- 186/86 spironolactone/ramipril/atenolol/valsartan/
amlodipine/furosemide

Renin/aldo profile in normal range
MRI adrenals normal
2008- 187/99 aliskerin added



A Universit
of Glasgox%ff

e 20/09/10- admitted for renal denervation as part of
SYMPLICITY-2-HTN trial

 Admission BP 220/120 (same therapy)

e Pre-procedure 190/100
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™ University
of Glasgow
e Post procedure BP 163/77
 No antihypertensives given that night
* Next morning 135/74 pre therapy
e Discharged on atenolol 25mg

e Stopped 1 week later

e 1year later BP 134/77, no antihypertensive Rx
Creatinine 76, ACR 10.5



L.

Glasgow Renal Artery Sympathectomy ﬂ‘;
Study (GRASS) summary o

Mark P, Brady AJB, et al. ] Human Hypertension 2013 suppl

University

of Glasgow

 Promising treatment for resistant hypertension
* In our hands approx 20-25% ‘non responder’

 The rest- variable degrees of response representing
‘real world experience’

 Considerable need for pre, peri, post procedural
care- i.e. not a day case procedure

* Longer term studies in real world and in better
defined patient groups required
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Symplicity HTN 3 -Primary efficacy

RDN = Control

o 0
E 4
©
T -8 Baseline SBP | 179.7 180.2 0.765
o5 -12
CLP) - 117 6 mo SBP 165.6 168.4 0.260
<4-16 _ '

14.1 Change 141 1.7 0.2551

P<0.001 P<0.001

-2.39 (-6.89, 2.12), P = 0.255 (Primary analysis with 5 mm Hg superiority margin)

* Did not meet primary efficacy endpoint

Bhatt DL, NEJM 2014




Our View of Renal Nerve Distribution Has Changed

Renal nerves may have a positional bias
on radial distance from arterial lumen:
distal nerves are closer

Proximal
Other organs

Proximal

Inferior

Current concept — Non-uniform radial distribution

Sakakura K, et al., JACC 2014 64:634-43




Kona Medical Surround Sound® Hypertension Therapy
Non-Invasive Renal Denervation

1 Imaging and therapy Ultrasound imaging used

ultrasound positioned to identify renal artery
beneath patient

External ultrasound energy Focused ultrasound energy Energy field surrounds
3 guided by ultrasound image and 4 administered in treatment artery, ablates renal
motion tracking “pattern” to ablate nerves nerves
located outside of artery

Note: Kona Surround Sound Hypertension Therapy is investigational and not approved for sale




Case Report

— 55 year old lady; HT 10 years
— Son died 1 week previously - drugs overdose

 OJ/E: very anxious, tearful, tachypnoeic
Clammy, tremulous

Heart sounds | + Il +IV

Chest clear

Fundi: Grade lll hypertensive retinopathy
Urinalysis: proteinuria +

e Heart rate 120/min
« BP >300/150 mm Hg




~N OO O B~ W DN B

Qu. Drug therapy?

. 1.v. sodium nitroprusside
. 1.v. GTN

. 1.v. l[abetalol

. Ora
. Ora
. Ora
. Ora

nifedipine
Bendroflumethiazide
atenolol

ACE]



Answer slide



Answer:

Atenolol 25 mg p.o.
Blood pressure fell to 205/110 mm Hg

BFZ 2.5 mg added the next day
BP 180/100 mm Hg

Adalat LA 20 o.d. added
164/95 mm Hg



Investigations: MRI renal angiogram




Treatment: Bilateral renal artery
stenting

m U Sit
%E’ 1111VGISIY
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Case Report

Discharged home:

128/66 mm Hg
Atenolol 50 mg bd; BFZ 2.5 mg
Simvastatin 40 mg; aspirin 75 mg




2013 UK Position Statement on Renal

Artery Stenosis

Journal of Human Hypertension (2007) 21, 750-755
@ 2007 Nature Publishing Group  All rights reserved 0950-9240/07 $30.00

www.nature.com/jhh

GRAND ROUND

Grand Rounds at the British Hypertension
Society: renal artery stenosis

AJB Brady', IS Mackenzie?, S Ritchie® and MJ Brown?
'Department of Medical Cardiology, Glasgow Roval Infirmary, Glasgow, UK; *Clinical Pharmacology Unit,
University of Cambridge, Cambridge, UK; *Department of Medicine and Therapeutics, University of Glasgow,

Glasgow, UK

Renal artery angioplasty for renovascular hypertension
is a controversial subject with considerable data but few
certainties. This article is a summary of the Grand
Round on Renovascular Hypertension held at the British

Hypertension Society Annual Conference in September
2006.

Journal of Human Hypertension (2007) 21, 750-755;
doi:10.1038/sj.jhh.1002260; published online 12 July 2007

Keywords: renal artery stenosis; renovascular hypertension; renin; angioplasty; fibromuscular dysplasia; atherosclerosis
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Systolic Blood Pressure Intervention
Trial (SPRINT)

Principal Results

Paul K. Whelton, MB, MD, MSc

Chair, SPRINT Steering Committee

Tulane University School of Public Health and Tropical Medicine,
and School of Medicine

For the SPRINT Research Group




L8 [ ocation of 102 SPRINT Clinical Centers

inat Clinical Center Networks
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SPRINT: Enrollment and Follow-up Experience
Screened
(N=14,692)

Randomized
(N=9,361)

Intensive Standard
Treatment Treatment

(N=4,678) (N=4,683)

e (Consent withdrawn
e Discontinued intervention
e Lost to follow-up

I |
Analyzed 4678 4,683

(Intention to treat)

(Vital status assessment: entire cohort)




| Jemaocdo

nhnic and Bo

[[o]1]]

Mean (SD) age, years

% 275 years
Female, %
White, %
African-American, %
Hispanic, %
Prior CVD, %
Mean 10-year Framingham CVD

(1)

)

Taking antihypertensive meds, %
Mean (SD) number of
antihypertensive meds

Mean (SD) Baseline BP, mm Hg

-
m.
A
N

Diastolic

=9361

67.9 (9.4)
28.2%
35.6%
57.7%
29.9%
10.5%
20.1%
20.1%

90.6%
1.8 (1.0)

78.1 (11.9)

67.9 (9.4)

28.2%
36.0%
57.7%
29.5%
10.8%
20.1%
20.1%

90.8%

1.8 (1.0)

Intensive Standard
N=4678 N=4683

67.9 (9.5)

28.2%
35.2%
57.7%
30.4%
10.3%
20.0%
20.1%

90.4%

1.8 (1.0)

I 135.7 (15.6) 1357(15:8) 1397 (154

78.2 (11.9) 78.0(12.0)



Systolic BP During Follow-up

Year 1 o s Average SBP
—_— —— Ini (During Follow-
Mean SBP up)
Ny ‘ 136.2 mm Hg Standa’;d
A T
a R S \}ﬁ\ Standard: 134.6
E i mm Hg
E °
o Mean SBP
g 121.4mmHg  Intensive Intensive: 121.5
2 o . mm Hg
1

Average number (

110
1

19 1. 1.8 18 1.8 1.8 18 1.8 18 1.9 Std Classes anti h yper tensive
2.3 27 28 28 28 28 28 28 28 3.0 IntClasses me dl cations
| | | | | |
0 1 2 Years 3 4 5
Number of
4683 4345 4222 4092 3997 3904 3115 1974 1000 274 Standard N ]' . .
4678 4375 4231 4091 4029 3920 3204 2035 1048 286 Intensive N par ti cipan ts




SPRINT Primary

Outcome Cumulative Hazard

B Hazard Ratio = 0.75 (95% CI: 0.64 to 0.89)

Standard /fr—
(319 events)

0.08

(243 events)

Cumulative Hazard

.04

During Trial (median follow-
up = 3.26 years)
Number Needed to
Treat (NNT)
to prevent a primary
outcome = 61

0.02

HR=(75 {95% Cl: 0.84 to 0.55)

0.00

i

I ! l ] f !
0 1 2 3 4 5

Std 4683 4437 4228 2828 724
Int 4678 4436 4256 2900 773

Systolic Blood Pressure Intervention Trial



All-cause Mortality
Cumulative Hazard

Hazard Ratio = 0.73 (95% Cl: 0.60 to 0.90

— Intensive

(210 deaths)
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Intensive
(155 deaths)

During Trial {(median follow-up =
3.26 years)
Number Needed to Treat

! (NNT) to Prevent a death = 90
0 9 4

So aom3 208 = » Number of
Int 4678 3016 807 o o
Participants




ummary anc

Conclusions

* In participants with CKD at baseline, no differences in renal
outcomes

* In participants without CKD at baseline, incidence of eGFR
reduction =2 30% more common in Intensive Group

* No overall difference in serious adverse events (SAEs) between
treatment groups

* SAEs associated with hypotension, syncope, electrolyte
abnormalities, and hospital discharge reports of acute kidney
injury or acute renal failure more common in Intensive Group

e Overall, beneﬁits of more intensive BP lowering exceeded the

potential for harm




3l Demographic and Baseline
Characteristics

Mean (SD) number of
antihypertensive meds

Mean (SD) Baseline BP, mm Hg

Systolic

Diastolic

Total Intensive Standard
=9361 WE Y4 N=4683

1.8 (1.0) 1.8(1.0) 1.8(1.0)

139_7(15.6) 139.7 (15.8) 139.7 (15.4)
78.1 (11_9) 78.2 (11.9) 78.0(12.0)
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JOIN US FOR MAY MEASUREMENT MONTH 2017!

What is May Measurement Month?

May Measurement Month is a worldwide screening initiative aimed at highlighting
the need for increased blood pressure awareness. This is important because many
people don’t know they have high blood pressure.

Who can get involved?

We're looking for adult volunteers aged 18-plus who ideally have not had their blood
pressure recorded in the past year. But don’t worry if you have — you can still take
part. All the data we collect is anonymous. We will not record your name or
anything else that could identify you as an individual on any database or anywhere
else.

Where do | go to take part? [INSERT LOCAL SCREENING CENTRE DETAILS]

What happens at the screening?

You’ll be asked some simple health questions then we’ll measure your blood
pressure. That’s it. The whole process only takes around 15 to 20 minutes.

Join us now and have your blood pressure checked!
International
Society of
Hypertension
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Hypertension 2017:
Conclusions

Define Hypertension with ABPM / HBPM
Identify contributing lifestyle factors
Discontinue / minimize drugs that 1 BP
Investigate for secondary causes of hypertension
Maximize and optimize pharmacotherapy

Don’t overtreat older (or younger) patients
Avoid hypotension at all costs

Consider interventional procedures

a1 Universit
of Glasgowy



