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IS Hypertension as a Risk Factor?

risk factors for global disease burden were:

ight (7-9% [6-8-9-4]),

from solid fuels (HAP; 6-8% [5-5-8-0]),
second-hand smoke (6-:1% [5-4—6-8]).

, al disease burden were:

blood pressure (7-0% [ inty interval 6-2—7-7] of global DALYS),
cco smoking including second- moke (6-3% [5-5-7-0]),

sehold air pollution from solid fuels (4-3% [3:4-5-3]).

leading ris







nce does intervention make?



od Pressure Evidence:
with Increased Levels

hemic heart disease mortality and blood pressure
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Source: Prospective Studies Collaboration. Lancet 2002;360:1903-1913



- The Guidelines...



ESC-Premise

1 of a patient with hypertension should
of hypertension
1y pertension

isk and end-organ damage



\New Aspects of the Guidelines

1 HBPM
ic significance of night-time BP, white-coat hypertension and masked

P, cardiovascular (CV) risk factors, asymptomatic organ
tions for total CV risk assessment.

f the progno
e and brain. Increased a

mptomatic OD, including heart, blood vessels,
OD-guided therapy.

ey,

econsideration of body mass index (BM rtension.

ypertension in young people.
iation of antihypertensive treatment.

et BP for treatment. More evidence-based criteria and unified target systolic blood
ire (SBP) (<140 mmHg) in both higher and lower CV risk patients.

beral approach to initial monotherapy, without any all-ranking purpose.
ised schema for priorital two-drug combinations.

New therapeutic algorithms for achieving target BP.

Revised recommendations on treatment of hypertension in the elderly.
Special attention to resistant hypertension and new treatment approaches.

H O EH ©H

New approaches to chronic management of hypertensive disease.



JO0W Accurate is the Clinical Assessment of
31loo0d Pressure?




Graphical example of true mean and variation, and of regression to the mean using a Normal
distribution

Variation

True mean

Baseline Observation
41— B S
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International Journal of
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An example of the reduction in the regression to the mean (RTM) effect due to taking multiple
baseline measurements and using each subject's mean as the selection variable.

4
Number of baseline measurements, m

Barnett A G et al. Int. J. Epidemiol. 2005;34:215-220

International Journal of

Epidemioloc



oes this all mean?

P is subject to random error

error we need more samples =

P measurements, Ambulatory BPM
erver variability by using electronic



n-0Office-Most reproducible BP



Definitions of hypertension by office and
out-of-office blood pressure levels

Category Systolic BP Diastolic BP
(mmHg) {mran}
Ambulatory BP -_

Daytime (or awake) andlor
Nighttime (or asleep) | and/or
24.h > andlor
Home BP | 2 and/or




‘remise

1 of a patient with hypertension should
of hypertension
1y pertension

g
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isk and end-organ damage



ension: Important Rule -Outs

Sleepiness Scale
ligorice etc

Venlafaxine, immune suppressants, steroids
/hyperthyroidism, Hyperparathyroidism

romocytoma
Artery Stenosis, Coarctation
dietary and herbal supplements (e.g., ginseng, ephedra, ma huang,

nge)




‘remise

1 of a patient with hypertension should
of hypertension
1y pertension

g
) '

isk and end-organ damage



herapy

ne (watch Na+, K+ and renal fn)



= Hypertension creates significant morbidity /mortality

= Accurate diagnosis - 24HR BP or Home recording
= Appropriate medications



Stratification of total CV risk in categories of low, moderate, high and very high risk according

to SBP and DBP and prevalence of RFs, asymptomatic OD, diabetes, CKD stage or
omatic CVD. Subjects with a high normal office but a raised out-of-office BP (masked
hypertension) have a CV risk in the hypertension range.

Blood Pressure (mmHg)

Other risk factors, High normal
asymptomatic organ damage SBP 130-139

~ or disease or DBP 85-89

Grade | HT Grade 2 HT Grade 3 HT
SBP 140-159 SBP 160-179 SBP >180
or DBP 90-99 or DBP 100-109 or DBP 2110

No other RF Moderate risk

|-2 RF Moderate risk high k=g

—— I T —

Low to Moderate to

>3 RF

‘ Moderate to

Moderate risk high risk
: Moderate to i ) High to
OD, CKD stage 3 or diabetes highir.ad ish Hi ; B e sk ‘

Symptomatic CVD, CKD stage >4 or
diabetes with OD/RFs

Very high risk Very high risk Very high risk Very high risk

BP = blood pressure; CKD = chronic kidney disease; CV = cardiovascular; CVD = cardiovascular disease; DBP = diastolic blood pressure; HT = hypertension;
OD = organ damage; RF = risk factor; SBP = systolic blood pressure.

European
Heart Journal






AHA/ACC Guidelines:
here are 4 defined Statin Benefit groups

ontion;
_ | ical ATHEROSCLEROSIS:
ACS, CVA,PVD,PCI,

imary Prevention:

v
-

LDL greater than 4.9mmol/1
atients with diabetes, age 40-75 years

d. Age 40-75 years that do not meet above
criteria, but have a 10 year risk of >7.5 %
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Primary prevention trials (n=8)
®Control group
OlIntervention group

N
(% a

Secondary prevention trials (n=16)
mControl group
ClIntervention group
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Relative risk reduction per 1-mmol/L (38.7-mg/dL) reduction in LDL-C:
23% (relative risk, 0.77 [95% Cl, 0.75-0.79]; P<.001)

PCSK9 inhibitors
(2 trials)

Ileal bypass

(1 trial)
Statins
(25 trials)

Fibrates Niacin
(9 trials) [ Bile acid sequestrants
(:3 (2 trials)

. Ezetimibe [T
(1 trial)
0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8
Weighted Between-Group Difference in Achieved LDL-C Level, mmol/L
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ary prevention



MACCE to 5 Years by SYNTAX Score Tercile TA)() |

3VD Subset High Scores >33 SYN
W CABG (N=166) CABG PCI Pvalue
B TAXUS (N=155)
3-Vessel Disease
Death | 8.8% 17.8%< 0.02
50 -
8 41.9%
@ ¢ CVA 2.6% | 5.1% 0.31
&
=
Fed 1 M| 1.9% | 8.7% (0.008)
e 24.1% ~——|
5 | Death,
z | CVAor | 12.5% | 26.2% | 0.002
= | M|
0 1 |
B b 48 600 || Revasc. | 12.6% | 28.2% | <0.001

Months Since Allocation

Cumulative KM Event Rate = 1.5 SE; log-rank Pvalue Site-reported Data; ITT population
Lancet 2013; 381: 629-38

—— -
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0Nl erm Effectiveness and Safety of Pravastatin in Patients With
soronary Heart Disease: Sixteen Years of Follow-Up of the LIPID
Study

ervention with Pravastatin in Ischemic Disease)
pravastatin treatment resulted in better



Cumulative risk of cause-specific death over 16 years of follow-up among patients
randomly assigned to initial pravastatin or placebo for an average of 6 years followed
by optional statin therapy, with numbers of patients alive and followed up.

Pravastatin

Cumulative risk (%)

4 [S] 8 10 12 14 16
Years since randomization

4134 3538 2978 1627
Pravastatin 4512 4215 3709 3108

B CHD death

Placebo
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Pravastatin

o a4 6 8 10 12 14 16
Years since randomization

Placebo 4502 4134 3538 2978 1627
Pravastatin 4512 4215 3709 3108

C CVD death

Placebo

=

American
Heart
Association.

Pravastatin

Cumulative risk (%)

4 6 8 10 12 14 16
Years since randomization
4134 3538

Wendy E. Hague et al. Circulation. 2016;133:1851-1860



onclusions

1 patients with a history of CHD who

ed in the extended follow-up of the LIPID
olute survival benefit from 6 years of
nent appeared to be maintained
over anothe

1 The survival benefit was primarily related to CV-

~ deaths and treatment with statins did not influence
cancer incidence/death nor death from other non-
CV causes during long-term follow-up.



Primary prevention
_ong-term outcomes




ODSCOPS

Efficacy of Lowering Low-Density Lipoprotein
esterol With Statin Therapy
st f cotland ronary revention tudy




Cumulative events over the 20-year follow-up period
(Legacy Benefit)

All cause events

10 12 14 16

Placebo
Placebo
\

Pravastatin

S

Pravastatin

10 15 20 25 30 35

Percentage with event
Percentage with event

p=0.0007 p=0.0004

02 4 6 8

0 5

¥ -

12 16 4 8 12 16
Years since randomisation Years since randomisation

Numbers at risk: Numbers at risk:
Placebo 3293
Pravastatin 3302

CHD Non CVD cause

Placebo
B —~

Pravastatin Placebo

Pravastatin

Percentage with event
Percentage with event

p=0.0002 p=0.12

4 s 12 s 12 16
Years since randomisation Years since randomisation

Numbers at risk:
Placebo 3293

Pravastatin

Cumulative events over the 20-year follow-up period.
Cumulative incidence functions are provided for the outcomes of death resulting from
(A) all causes, (B) cardiovascular disease, (C) coronary heart disease, and (D) non-cardiovascular disease.




Cumulative numbers of hospital admissions for the outcomes of (A)
cardiovascular disease, (B) myocardial infarction, (C) heart failure,
and (D) coronary revascularization.

M I Placebo
—

=

Pravastatin

Hospitalisations

Pravastatin

p < 0.0001 p = 0.0002

v ¥ L v v T T
12 16 s 12 16

Years since randomisation Years since randomisation

Coronary
Revascularisation

Placebo
Placebo

Hospitalisations

~

Pravastatin

p =0.010

Cumulative numbers of hospital admissions for the outcomes of
(A) cardiovascular disease, (B) myocardial infarction, (C) heart failure, and (D) coronary revascularization.

o American
Heart
Association.



esults

patients assigned to pravastatin,
acebo, over 16 years there were:

23 over 6 years)
ver 6 years)



etimibe



Kaplan—Meier Curves for the Primary Efficacy End Point.

Hazard ratio, 0.936 (95% Cl, 0.89—0.99)

P=0.016
Simvastatin monotherapy

Simvastatin—ezetimibe
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2 3 4 5
Years since Randomization

No. at Risk
Simvastatin— 9067 7371 6801 6375 5839 4284

ezetimibe
Simvastatin 9077 7455 6799 6327 5729 4206

The NEW ENGLAND
JOURNAL o MEDICINE

Cannon CP et al. N Engl J Med 2015;372:2387-2397
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cognitive issues
ness vs Alzheimers Prevention

bstudy AHA New Orleans Nov 2016

or cardiovascular disease.

had risk factors such as abdomina
t was under control.

Ived either the blood pressure drug candesartan/hydrochlorothiazide, the statin
Jvastatin, a combination of the two drugs, or a placebo.

e and a half years later, every group — including those on the statin drug —
oughly the same declines in processing speed, reaction time and

Jtive functions such as attention and decision-making.

besity, smoking, diabetes or high BP

CONCLUSION
There was no deterioration in cognitive function on statins, nor was there a protective
aspect to being on statins (eg decrease in dementia) in an elderly population.



-rb_, n 'mary outcome

red by Digit Symbol Substitution Test [DSST] at

9.1 vs. 29.4 (p = 0.38);
s.29.4 (p = 0.86);
29.9 (p = 0.63).
nctional impairment for rosuvastat

ing vs.

mbination vs. placebo:
vs. placebo: 57% vs. 59%, p =

e -
I a

ering vs. placebo: 59% vs. 56%, p = 0.19.



1is IS not the end. It is

he beginning of the
serhaps, the end
Yollal ing”



'9 Inhibitors



PCSK9
In convertase subtilisin/kexin type 9

i for low-density lipoprotein (LDL) cholesterol.
oves LDL cholesterol from the blood.
tor, the receptor is broken down

n no longer remove LD rol from the blood.

K9 is blocked, more LDL recep will be present on the

of the liver and will remove more LDL cholesterol from the blood.
e, blocking PCSK9 can lower blood cholesterol levels.



https://en.wikipedia.org/wiki/Low-density_lipoprotein
https://en.wikipedia.org/wiki/Cholesterol
https://en.wikipedia.org/wiki/Liver
https://en.wikipedia.org/wiki/LDL_receptor

$9 Inhibitor Studies

e Injected monoclonal antibodies
monthly

peting products ( rangles)

signed to add PCSKO9 | S to existing statin therapy
ozygous and Heterozygous FH studied

2nt ‘hard endpoint’ study published




' Clinical Outcomes in Patients
1 Cardiovascular Disease

., Robert P. Giugliano, M.D., Anthony C. Keech, M.D.,
Ph.D., Stephen D. Wiviott, M.D., Sabina A.

uei Wang, Ph.D., Thomas Liu, Ph.D., Scott M.
F.R.C.P., Terje R. Pedersen, M.D., for the
ittee and Investigators

.D.,
FOURIER

N Engl J Med
Volume 376(18):1713-1722
May 4, 2017

The NEW ENGLAND
JOURNAL o MEDICINE
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dy Overview

7,964 patients with cardiovascular
L cholesterol levels of 70 mg per
on statin therapy were
olocumab or placebo.

ab group had a
ificantly lower ra jor adverse

diovascular events.

&&*3 e NEW ENGLAND
=5 JOURNALof MEDICINE




Table 1. Characteristics of the Patients at Basel

Evolocumab Placebo
Characteristics (N=13,784) (N=13,780)

Age —yr 62.5+9.1 62.5+8.9
Male sex— no. (%) 10,397 (75.4) 10,398 (75.5)
White race — no. (%) 1 11,748 (85.2) 11,710 (85.0)
Weight — kg 85.0£17.3 85.5£17.4
Region

North America 2,287 (16.6) 2,284 (16.6)

Europe 8,666 (62.9) 8,669 (62.9)

Latin America 913 (6.6) 910 (6.6)

Asia Pacific and South Africa 1,918 (13.9) 1,917 (13.9)
Type of atherosclerosi

Myocardial infarction — no. (%) 11,145 (80.9) 11,206 (81.3)

Median time from most recent previous myocardial 3.4 (1.0-7.4) 3.3(0.9-7.7)
infarction (IQR) —yr

Nonhemorrhagic stroke 2686 (19.5) 2651 (19.2)
Median time from most recent previous stroke (IQR) — yr 32(1.1-7.) 33 (1.1-73)

Peripheral artery disease — no. (%) 1,858 (13.5) 1,784 (12.9)
Cardiovascular risk factors

Hypertension — no./total no. (%) 11,045/13,784 (80.1) 11,039/13,779 (80.1)

Diabetes mellitus — no. (%) 5,054 (36.7) 5,027 (36.5)

Current cigarette use — no./total no. (%) 3854/13,783 (28.0) 3923/13,779 (28.5)
Statin use — no. (%)§

High intensity 9,585 (69.5) 9,518 (69.1)

Moderate intensity 4,161 (30.2) 4,231 (30.7)

Low intensity, unknown intensity, or no data 38 (0.3) 31(0.2)
Ezetimibe — no. (%) 726 (5.3) 714 (5.2)
Other cardiovascular medications — no./total no. (%)

Aspirin, P2Y;; inhibitor, or both 12,766/13,772 (92.7) 12,666/13,767 (92.0)

Beta-blocker 10,441/13,772 (75.8) 10,374/13,767 (75.4)

ACE inhibitor or ARB, aldosterone antagonist, or both 10,803/13,772 (78.4) 10,730/13,767 (77.9)
Median lipid measures (IQR)

LDL cholesterol — mg/d| 92 (80-109) 92 (80-109)

Total cholesterol — mg/dl 168 (151-188) 168 (151-189)

HDL cholesterol — mg/d| 44 (37-53) 44 (37-53)

Triglycerides — mg/dl 134 (101-183) 133 (99-181)

Lipoprotein(a) — nmol/liter 37 (13-166) 37 (13-164)

* There were no nominally significant differences between the two groups in baseline characteristics with the exception
of weight (P=0.01) and the use of aspirin, a P2Y); inhibitor, or both (P=0.03). To convert the values for cholesterol
to millimoles per liter, multiply by 0.02586. To convert the values for triglycerides to millimoles per liter, multiply by
0.01129. ACE denotes angiotensin-converting enzyme, ARB angiotensin-receptor blocker, HDL high-density lipoprotein,
IQR interquartile range, and LDL low-density lipoprotein.

T Race was reported by the patients.

i Patients could have more than one type of atherosclerosis.

§ Statin intensity was categorized in accordance with the guidelines of the American College of Cardiology and American
Heart Association."

The NEW ENGLAND
JOURNAL o MEDICINE

Sabatine MS et al. N Engl J Med 2017;376:1713-
1722




Low-Density Lipoprotein (LDL) Cholesterol Levels over Time.

Placebo
904

80
70
60

50

40 Evolocumab

LDL Cholesterol (mg/dl)

30
20

10

0
0 4 12 24 36
No. at Risk / \ \

Placebo 13,7795 13,2517 13 151 12,954
Evolocumab 13,784 13,288 13,144 12,964

Absolute difference (mg/dl) 54 58 57
Percentage difference S 61 61
P value <0.001 <0.001 <0.001

Sabatine MS et al. N Engl J Med 2017;376:1713-1722

The NEW ENGLAND
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Cumulative Incidence of Cardiovascular Events.

A Primary Efficacy End Point
100

Hazard ratio, 0.85 (95% Cl, 0.79-0.92)

2 P<0.001

80
70 Placebo
60
50
40
30

Cumulative Incidence (%)

20
10

18
Months

No. at Risk
Placebo 13,780 13,278 12,825 11,871 7610
Evolocumab 13,784 13,351 12,939 12,070 7771

B Key Secondary Efficacy End Point
100

Hazard ratio, 0.80 (95% Cl, 0.73-0.88)

% P<0.001

80
70
60
50
40
30
20

5.5 Evolocumab

Cumulative Incidence (%)
O HN WAL N ®

10

0
18

Months

No. at Risk
Placebo 13,780 13,449 13,142 12,288 7944

Sabatine MS et al. N Engl J Med Evolocumab 13,784 13,501 13,241 12,456 8094

The NEW ENGLAND
2017;376:1713-1722
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Perspective
ary Prevention

CARE (Prava 40mg)

PN PROVE-IT (Prava 40 vs Atorva 80mg)

M-IT (Simva 40mg vs Simva/Ezetimibe)

‘ FOURIER (Evolocumab +OMT vs OMT)

30 55 70 100 125
0.78mmol/l  1.4mmol/l  1.8mmol/l 2.5mmol/l  3.2mmol/l



Recommendations for PCSK9 are in
Evolution

)ients will be:

7yQoU DZYgous groups (primary prevention)
lerant to statin therapy 1ary and secondary high risk )
hieving goal in a high risk environment




fherent problems with statin therapy

prevention:
erance, 50% adherence at 1yr
atient level and at level

Is not atta
physician

In Primary prevention:
dibility gap - public perception
g 5P






