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Age-standardized global mortality rates attributable to high SBP

<100.2 269
1002 = 3252
1565 = 3815

per 100 000, both sexes, 2016.

2128 W > 4378
N :
q. ?\\.’ Ll o
> _ \’.. ‘ r >
<\ -~ 0 '
- b Q
(= ™o 3 Porsian Cut c

Eiig.

2

I“.
|| v
T

Circulation 2019



~
u
v
-
U
Q
-
o

-
;
A

Z

Worldwide trends in blood pressure from 1975 to 2015: a pooled analysis of 1479
population-based measurement studies with 19-1 million participants

Trends in the number of adults aged 18 years and older with raised BP

] West Africa

1 Central Africa
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= East Africa

B Middle East and
north Africa

Bl Central Asia

1 South Asia

[ Southeast Asia
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Bl High-income Asia
Pacific

Bl Melanesia
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] Northwestern Europe
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Bin Zhou, et al Lancet 2017

1000 =

1400+

B Change due to change in prevalence

[ Change due to interaction between change in prevalence and
change in population size and age structure

B Change due to change in population size and age structure

3 Number of adults with raised blood pressure in 1975
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Proportion of deaths attributable to leading risk factors
worldwide (WHO 2000)

High blood pressure
Tobacco

High cholesterol

Underweight

Unsafe sex

High BMI

Physical inactivity

Alcohol

Indoor smoke from solid fuels

Iron deficiency

T T T T T 1
0 1 P 3 4 ) 6 7 8

Attributable Mortality
(In millions; total 55,861,000)
Ezzati et al. WHO 2000 Report. Lancet. 2002;360:1347-60.
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New concepts

¢ BP measurement (ABPm, HBPm)

© |Less conservative treatment of BP in older and very old patients
(biological age)
¢ A SPC treatment strategy to improve BP control

¢ New target ranges for BP in treated patients
(aim for 140/90, then proceed to 130/80, but no lower than 120/70)

@ Detecting poor adherence to drug therapy

© A key role for nurses, pharmacists in the longer-term
management of hypertension

@ESC —
European Society Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-3104 @ Society of
ol Cardisdogy Hypertension



Changes in the 2017 ACC/AHA Blood Pressure guidelines?
Selected highlights:

1. New BP classification system

2. Use of BP levels and CVD risk to guide
antihypertensive medication initiation

3. Lower targets for BP during treatment of
hypertension

é HEALTH OUNIVERSITY OF UTAH HEALTH,
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2017



Classification of BP




Rationale: Association of SBP and CV mortality bY
decade of age

Data from 61 prospective observational studies of blood pressure and mortality

n= 958,074
256_ Age atrisk:
128-
z / 80-89 y
T 3 . = 70-79y
"g 16_
2 60-69 y
9 4 = 50-59y
O 5 —  40-49y

120 140 160 180  From SBP =115: T SBP 2 mmHg —

Systolic Blood Pressure T Stroke/MI death 10%/7%
(mm Hg)

Lewington. Lancet. 2002
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BP and incidence of twelve CVDs: lifetime risks, healthy life-years lost, and age-
specific associations in 1-25 million people
Lifetime risk of 12 different CVD in people with HTN or normal BP from

Lifetime risk, 30-95 years (%) Lifetime risk, 30-95 years (%)

Lifetime risk, 30-95 years (%)

5.2 y Follow-up

Stable angina
(n=10349)

¥

Unstable angina
(n=14139)

Index age 30 years

Myocardial infarction
(n=11029)

#*

Unheralded coronary heart disease death
(n=3661)
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Rapsomaniki E et al The Lancet 2014



Years of life lost to CVD up to 95 years of age associated with HTN at
index ages 30, 60 and 80 years

Age 30-95 years

I Systolic and diastolic hypertension
[ Isolated systolic hypertension
Il Isolated diastolic hypertension

Stable angina

Unstable angina

Myocardial infarction

Heart failure

Peripheral arterial disease

Ischaemic stroke

Transient ischaemic attack

Cardiac arrest/sudden cardiac death
Unheralded coronary heart disease death
Intracerebral haemorrhage
Subarachnoid haemorrhage
Abdominal aortic aneurysm

Total cardiovascular disease

Age 60-95 years

Stable angina

Unstable angina

Heart failure

Myocardial infarction

Peripheral arterial disease

Ischaemic stroke

Transient ischaemic attack
Unheralded coronary heart disease death
Cardiac arrest/sudden cardiac death
Intracerebral haemorrhage
Subarachnoid haemorrhage
Abdominal aortic aneurysm

Total cardiovascular disease

Age 80-95 years

Stable angina

Heart failure

Unstable angina

Myocardial infarction

Ischaemic stroke

Peripheral arterial disease

Transient ischaemic attack
Unheralded coronary heart disease death
Intracerebral haemorrhage

Cardiac arrest/sudden cardiac death
Subarachnoid haemorrhage
Abdominal aortic aneurysm

Total cardiovascular disease

T T T T
0 1 2 3
Time of life lost to cardiovascular disease (years)

Eleni Rapsomaniki et al The Lancet 2014
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ESC/ESH vs. ACC/AHA Hypertension Guideline

ESC/ESH 2018 (June) ACC/AHA 2017 (Nov)

Systolic Diastolic Systolic Diastolic

Category (mmHg) [mmHg) Category (mmHg) (mmHg)

Optimal <120 and <80 Normal <120 and <80

Normal 120-129 and 80-84 ElevatedBP 120-129 and <80

High

130-139 and/or  85-89 Stage 1 130-139 or
Normal

Grade 1 140-159 and/or  90-99 Stage 2 >140 or

Hypertensive

Grade 2 160-179 and/or 100-109 e >180 or

Grade 3 >180 and/or 2110

Compiled by plexusmd




Highlight #1: Changes in BP Categories from JNC7 to
the New 2017 ACC/AHA BP Guideline

<120 and <8 Normal BP Normal BP
120-129 and <80 Prehypertension Elevated BP
130-139 or 80-89 Prehypertension Stage 1
hypertension
140-159 or 90-99 Stage 1 Stage 2
hypertension hypertension
2160 or 2100 Stage 2 Stage 2

hypertension hypertension

OUNIVERSITY OF UTAH HEALTH,

llllllllllllllll 2017



Classification of blood pressure

Recommendation Class | Level

It is recommended that BP be classified as optimal,
normal, high-normal, or grades 1-3 hypertension,

according to office BP.

@ E SC European
Eurapean Soclety Williams, Mancia et al., 1 Hypertens 2018;36:1953-2041 and Eur Heart 7 2018;39:3021-3104 @ f'g:'::tfazfsim
aof Cardicdogy
a Class of recommendation
b Level of evidence

COR LOE Recommendation for Definition of High BP

BP should be categorized as normal, elevated, or
stage 1 or 2 hypertension to prevent and treat high
BP.

ACC/AHA 2017
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ESH 2018 Office BP measurement

Patients should be seated comfortably in a quiet environment for 5 min before
beginning BP measurements.

Three BP measurements should be recorded, 1-2 min apart, and additional
measurements only if the first two readings differ by > 10 mmHag.
BP is recorded as the average of the last two BP readings.

Additional measurements may have to be performed in patients with unstable BP
values due to arrhythmias, such as in patients with AF, in whom manual
auscultatory methods should be used as most automated devices have not been
validated for BP measurement in patients with AF.

Use a standard bladder cuff (12-13 c¢cm wide and 35 c¢m long) for most patients,
but have larger and smaller cuffs available for larger (arm circumference > 32 cm)
and thinner arms, respectively.

The cuff should be positioned at the level of the heart with the back and arm
supported, to avoid muscle contraction and isometric-exercise dependent
increases in BP.

When using auscultatory methods, use phase I and V (sudden
reduction/disappearance) Korotkoff sounds to identify SBP and DBP, respectively.

Measure BP in both arms at the first visit to detect possible between-arm
differences.
Use the arm with the higher value as the reference.

Measure BP 1 minute and 3 min after standing from seated position in all patients
at the first measurement to exclude orthostatic hypotension.

Lying and standing BP measurements should also be considered in subsequent
visits in older people, in people with diabetes, and in other conditions in which
orthostatic hypotension may frequently occur.

Record heart rate and use pulse palpation to exclude arrhythmia.




ESH/ESC 2018
ACC/AHA 2017 | Accurate Measurement of BP

Key Steps for Proper BP Measurements

Step 1: Properly prepare the patient.

Step 2: Use proper technique for BP measurements.

Step 3: Take the proper measurements needed for diagnosis and treatment of
elevated BP/hypertension.

. Selection Criteria for BP Cuff Size f
Step 4: Properly document accurate BP readings. election riteria for 5= -t stze for

Measurement of BP in Adults

Step 5: Average the readings. Arm Usual Cuff

Circumfer Size
: . _ ence
Step 6: Provide BP readings to patient. 22-26 cm | Small adult

27-34 cm Adult
35-44 cm | Large adult
45-52 cm | Adult thigh




AHA Scientific Statement

Body Position and BP Measurement

SBP has been reported fo be 3-10 mm Hg higher in the supine than the
seated positon,®

DB is =1-5 mm Hy higher when measured supine vs seated.®

In the supine position, if the arm is resting on the bed, it wall be below heart
level

When BP measurements are taken in the supine pasition, the cuffed arm
should be supporied with a pillow,

In the seated position, the rigiht atrium level is the midpoint of the slemum
or the fourth intercostal space.

If a patient's back is not supported (eq, the patient is seated on an
examination table), SBP and DBP may be increased by 5-15 and & mm Ha,
respecinely.

Having legs that are crossed during BP measurement may raise SBP by
58 mm Hg and DBP by 3-5 mmHg.#

If the upper arm is below the level of the right atrium (eg, when the arm is
fanging down whike in the seated pasition), the readngs wil ba oo mgh.

Ihe cuffed arm should be held up by the observer or resting on a table al
heart level. If the arm is held up by the patient, BP will be raised

BP indicates blood pressure; DBP, diastolic blood pressure; and SBP, systolic
blood pressure.

Muntner P et al Hypertension 2019



Automated Office BP Measurement Preferred

* Automated office blood pressure (AOBP) is the preferred
method of performing in-office BP measurement

Automated Office (unattended, AOBP)
Oscillometric (electronic)

Il. Criteria for the diagnosis of hypertension

and recommendations for follow-up: overview
ﬁl c H E P 201 6 G u I d el I nes [Elevated BP Reading(s) - office, home or pharmacy]
I P

What’s new? g oo 2 U menen
* New thresholds and targets for high risk patients (SPRINT) [ prere :>[ m]
*' Assessing clinic blood pressures using automatic electronic , e
OBPM:

(oscillometric) monitors
* Adopting healthy behaviours is integral to the management
of hypertension (focus on potassium supplementation) Tt
* Updating the recommendation for lipid screening in patients m"u"’mm oSy
with hypertension (now can be completed non-fasting) -
* Updating the treatment of patients with hypertension with
concurrent coronary artery disease

Hypertension Visit 2
2140 58P or 2 90 DBP

Hypertension Visit 3
2160 S8P o
o> yprion ]
< 160/100 ﬁ

Hypertension Visit 4-5

* New recommendations on the diagnosis and management of ==sssmss  vesausmertsing secronic oxctmane ugpsram devies prfersd v asutsion -
hypertension in pediatric patients (NOT the focus of this presentation) "l | IZ1" 05 MoortmaneScanee. ‘;& Lyperension
< OBPM: Office Blood Pressure measurement



2016

obtained in clinical settings using different

Comparisons of blood pressure readings
L 0
] methods of blood pressure measurement

Mean blood pressure* (mmHg)
Centr:e: for Studiesin ABPM r.eferral CAMBO trial,
Primary Care, unit,
Routine 151/83 152/87 150/81
manual office BP
Automated

140/80 132/75 135/77

office BP / / /

Awake

ambulatory BP 142/80 134/77 133/74

* The outomated office blood pressure {BP) and avwake ambuloiory BP were similor, and both were laower than the routine monual BP obtoined in community proctice.

1. Beckett L et ol , BMC Cardiovasc. Disord. 2005; 5: 18. 2. Myers MG et ol, J. Hypertens. 2009; 27: 280. 3. Myers MG, et al. BN 2011, 342 d286.



2016

Predictive value of AOBP

F

AOBP predicts end-organ damage

* Systolic AOBP correlates with LVMI similarly to awake
ABPM

* AOBP and 24-h ABPM have similar predictive ability for
microalbuminuria

* AOBP is more strongly associated with ¢IMT (compared to
OBPM)

cIMT: Carotid Intima Media Thickness
LVMI: Left Ventricular Mass Index

Campbeli NRC, et al. J Hum Hypertens 2007,21-5588-50; Andreodis EA, et al. Am J Hypertens 2011, 24:661-6; Andreadis EA, et al. Am ! Hypertens 2012;25:969-73.



Comparison of awake ambulatory BP and automated office BP using linear regression analysis in

untreated patients in routine clinical practice
Scatter plot and regression line for the association between awake ambulatory

(A)BP and automated office (AO)BP for SBP

i (n = 514)
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Martin G. Myers et al The Journal of Clinical Hypertension 2018



Comparison of awake ambulatory blood pressure and automated office blood pressure using
linear regression analysis in untreated patients in routine clinical practice

Scatter plot and regression line for the association between awake ambulatory
(A)BP and diastolic automated office (AO)BP for DBP

120 (n = 514)

110 1

100 1

&0 Y v Y v \ v v "
40 S0 &0 70 80 20 100 110 120

AOBP

Martin G. Myers et al The Journal of Clinical Hypertension 2018



AHA Scientific Statement

Studies Comparing AOBP With Awake Ambulatory

Type of BP Measurement, mm Hg

Automated Office SBP/ Awake
Population DEP Ambulatory SBP/DEP

AEPM L 13275 134777

Study Participants, n
Myers & aF® 309

Beckelt and Godwin® 481 Family practice 140480 14280

Myers ef al®
Myers et af®

Myjers®

Godwin ef al=
Myers et aF?
Myers ef al®
Andreadis e af
Myers ¢l a2
Padwal et al®
Armsirong et al®
Ringrose et al*
Mean

62

Hypertension clinic
ABPM unit
ABFM unit
AHRPM unit

Family practice
ABPM unit
Family practice

Hypertensmn clime

AHEPM unit
Research unit
ABPM unit
ABPM unit

140677
133/72
132/76
133/80
139/80
141/52
13577
140/88
137179
136/79
141/83
131/82
136.4/79.3

141/77
135/76
134/77
135/81
141/80
142181
13374
136/87
139/80
136/80
139/81
143/84
137.9/79.6

ABFM indicates ambulatory blood pressure monitoring; ADBE, automaled office blood pressure; B, blood pressure; DBP
diastolic blood pressure; and SBP, sysiolic blood pressure

Muntner P et al Hypertension 2019



Unobserved automated office BP is similar to other
clinic BP measurements: A prospective randomized study
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Vasilios Papademetriou et al The Journal of Clinical Hypertension, 2018,




A

Study Unattended-attended systolic BP difference (mmHg) 95% Cl Weight (%)
Vinyoles 2003 E —— 2,00 (0.08, 3.92) 10,88
Stergiou 2003 -1 -1.90 (-4.10, 0.30) 10.73
1
Greiver 2012 —o— -1.80 (-3.60, 0.10) 10.92
Al Karkhi 2015 -o- -1.10 (-2.55, 0.35) 11.10
Wang 2017 0.20 (-3.73, 4.13) 9.53
Rinfret 2017 — 1.20 (-0.38, 2.78) 11.04
Bauer 2018 =l -1.50 (-3.50, 0.50) 10.84
Andreadis 2018 . - 0.60 (-0.30, 1.60) 11.26
Papademetriou 2018 € + . -2.90(-20.04, 1424)  2.41
Paini 2019 -~ ' -8.60 {-9.43, -7.77) 11.29
Overall (I = 97%, p < 0.01) <E> -1.29 (4.29, 1.71) 100.00
]
T : T
-20 0 20
Study Unattended-attended d_iz_lstolic BP difference (mmHg) 95% ClI Weight (%)
Vinyoles 2003 —— 0.00 (-1.11, 1.11) 11.91
Stergiau 2003 ——o—il- -1.60 {-3.30, 0.10) 9.07
!
Greiver 2012 — -0.80 (-2.50, 0.80) 9.30
Al Karkhi 2015 '—o— 1.10 {-0.12, 2.32) 11.36
Wang 2017 — -0.30 (-2.98, 2.38) 5.61
-
Rinfret 2017 e -0.50 (-1.40, 0.40) 12.95
Bauer 2018 —o— 0.00 (-1.37, 1.37) 10.62
Andreadis 2018 —_ 0.20 (-0.50, 0.80) 14.06
Papademelriou 2018 € + : -1.40(-10.74, 7.94)  0.69
Paini 2019 - : 200 (-2.56,-1.44)  14.41
Overall {I° = 77.7%, p < 0.01) Q) -0.45 (-1.24, 0.35) 100.00

-10.7

10.7

Unattended versus
attended automated
office BP:
Systematic review and
meta-analysis of studies
using the same
methodology for both
methods

Kollias A et al
The Journal of Clinical Hypertension, 2018)



AHA Scientific Statement

Summary Points From the Scientific Statement on the
Measurement of BP in Humans

BP components

several BP companents (SBF and DEP, pulse pressure, mean arterial pressure) are assoctated with CVD risk,
SBP and DBP levels are used to define hypertension in most guidelines, including the 2017 Hypertension Clinical Practice Guidelines.
BP measure in the office
The auscultatory BP method has been the traditional approach for measuring BP but is increasingly being replaced with the oscillomefric method.
Aneroid sphygmomanometers require frequent calibration (every 2—4 wk for handheld devices and every 3-6 mo for wall-mounted devices).
ADBP dewices, wineh can be usad with or without stall present (attended and unatiended ADBE. respactively), shoubd be consioerad Tor ise m measurng oflice BF,

Unattended ADBEP has been associated with & lower prevalence of white-coat effect compared with office BF measured through auscultation and reduces the
possability of human error in BP measurement

Office BP should be measured =2 times at each clinic visit.

Training of personnel is crucial for BP measurement, even when ADBP is being used.
24-h AEPM

ABPM 15 the preferred approach for assessing out-of-office BP
[he main indications for ABPM are to defect white-coal hypertension and masked hyperlension,
White-coat hypertension may not be associated with an increased risk for CVD.

Masked hypertension is associated with a risk for CVD approaching that for individuals with sustained hypertension.

Mocturnal hyperliension 18 comman amoang biacks. ABPM 13 Ihe prelerred approach 10 assess Tor nocturnal hyperiension

Muntner P et al Hypertension 2019
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Definitions of normotension, HTN and the home-clinic BP difference

220 - ,
S White coat effect | ,
I 200 - (negative home-clinic difference) : Sustalned. e
c i hypertension égﬁ
E 180 - | -
@ White coat hypertension } oS Sustained
5 160 - I > hypertension
2 | QO yp
|
D 4o EEEEEEEEEE _———————
o
B 120 - i |
ko) Normotension : Masked hypertension
S 100 - I
= : Masked effect
= 80 - ; asked effec
O PIEUTEE B : (positive home-clinic difference)
60 ; !

60 80 100 120 140 160 180 200 220
Out-of-office blood pressure (mmHg)

Condition Clinic blood Out-of-office blood Home-clinic blood
pressure pressure pressure difference

Normotension <140/90mmHg <135/85mmHg Positive or negative

Sustained hypertension >140/90mmHg >135/85mmHg Positive or negative

W hite coat hypertension >140/90mmHg <135/85mmHg Negative

Masked hypertension <140/90mmHg >135/85mmHg Positive

W hite coat effect > out-of-office BP < clinic BP Negative

Masked effect < out-of-office BP > clinic BP Positive
BM) Open
James P Sheppard et al. BMJ Open 2016;6:e012607



Prevalence of Masked Hypertension
in Adults Identified with ABPM

Frequency (%)
B
1
|




The Prognosis of White Coat
and Masked Hypertension

35

B CV Events

30

25

20

15

10

CV events per 1000 patient-year

o

Normal White coat Uncontrolled Masked

Prevalence of masked hypertension is approximately 10% in the general
population (prevalenceis higher in diabetic patients).

Prevalence is approximately 10% in hypertensive patients.  OhuboT etal.JAm Coll Cardiol 2005;46;508-15



Kaplan-Meier Curves for the Cumulative Incidence of Composite CV
Events Among the Normotension, White-Coat HTN, Masked HTN and
Sustained HTN Groups

u..
|
-
1,
=
o
c
:1/
=
o
—
E
O

of Composite Events (%)

No. at risk
(alive and uncensored)

There was a significant difference among the 4 groups over a median follow-up
period of 9.5 years.

Tientcheu D, et al J Am Coll Cardiol. 2015
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Out-of-Office BP Measurements are
More Highly Correlated With BP-Related Risk

LVH Albumin excretion ratio
OBP
SBP HBPM SBP
ABPM
-1 0 01 02 03 04 05 0,6 0, 0,1 0,2 0,3 0,4 0,5
OBP
DBP HBPM DBP
ABPM
-1 0 01 02 03 04 05 0,6 0, 0,1 0,2 0,3 0,4 0,5
Indexes of hypertensive target organ damage Indexes of hypertensive target organ damage

Mulé G, et al. J Cardiovasc Risk 2002;9:123-9.



5-year risk of CV death in the study cohort of 5,292 patients for clinic BP
and ambulatory BP monitoring

3. 5 A e
2 . Nighttime ; Nighttime
& i
g 30 19.
(3 $ . K
2 ¢ / 24-hour / 24-hour
s 25 ;
g ;o | 16 A7 Daytime
S Daytime Sy .
g 20 A ! -
g ' ’ J 1.3 s ini
5 15 R ' Clinic
& Clinic
o |
5 10/ "
& | o2 - =
05 7 0.7
90 110 130 150 170 180 210 230 50 60 70 80 90 100 110 120 130
Systolic BP (mmHg) Diastolic BP {(mmHg)

Bryan Williams JACC 2006;48:1698-1711




MASked-unconTrolled hypERtension“MASTER"” study
Randomisation groups and patient flow in the study

N= 1240 treated hypertensives

Patients with
Masked Uncontrolled Hypertension

Group 1:
Office BP guided AHT

Office BP target
<140/90 mmHg

Is Office BP controlled?

Group 2:
24h-ABPM guided AHT

Ambulatory BP targets:
Day-time <135/85 mmHg AND
Night-time <120/70 mmHg AND

24h <130/80mmHg

Is Ambulatory BP controlled?

yes no yes no

Adjust antihypertensive Adjust antihypertensive

Maintain current treatment treatment according to Maintain current treatment treatment according to
guidelines guidelines

The effects of MUCH management strategy based on ABPM or on OBPM on CV and renal
intermediate outcomes (changing LV mass and microalbuminuria, coprimary outcomes) at
1 year and on CV events at 4 years and on changes in BP-related variables will be assessed

Gianfranco Parati et al.
BMJ Open 2018

BM) Open




2018 ESC/ESH Hypertension Guidelines

Comparison of ABPM and HBPM

ABPM

HBPM

Advantages

¢ Can identify white-coat and masked
hypertension

¢ Stronger prognostic evidence

¢ Night-time readings

¢ Measurement in real-life settings

¢ Additional prognostic BP phenotypes

¢ Abundant information from a single
measurement session, including short-
term BP variability

Advantages

¢ Can identify white-coat and masked
hypertension

¢ Cheap and widely available

¢ Measurement in a home setting, which may
be more relaxed than the doctor’s office

¢ Patient engagement in BP measurement

© Easily repeated and used over longer periods
to assess day-to-day BP variability

Disadvantages

¢ Expensive and sometimes limited
availability

¢ Can be uncomfortable

Disadvantages
¢ Only static BP is available
¢ Potential for measurement error

¢ No nocturnal readings

@ESC

European Society
of Cardiglogy

Williams, Mancia et al., 1 Hypertens 2018;36:1953-2041 and Eur Heart 1 2018;39:3021-3104 @

European
Society of
Hypeartension



ABPM/HBPM

Recommendations Class® | Level®

Qut-of-office BP (i.e. ABPM or HBPM) is
specifically recommended for a number of
ESH /ESC 2018 clinical indications, such as identifying white-
coat and masked hypertension, quantifying
the effects of treatment, and identifying pos-
sible causes of side effects'’>*¢*¢%72 (e g,

symptomatic hypotension).

Recommendation for Out-of-Office and Self-Monitoring
of BP

COR LOE

Out-of-office BP measurements are recommended to
confirm the diagnosis of hypertension and for titration
of BP-lowering medication, in conjunction with
telehealth counseling or clinical interventions.

ACC/AHA 2017



Care pathway for hypertension $BHS

National Institute for

AR D b S bty

HMHealth and Clinical Excellence
Clinic blood pressure Clinic blood pressure Clinic blood pressure
< 140/90 mmHg = 140/90 mmHg = 180/110 mmHg
(see page 8) (see page 8) (see page 8)
Normaotensive
If accelerated Refer same
hypertension’ day for
or suspected specialist
phaeochromocytoma® care
Consider starting
antihypertensive drug
treatment immediately
(see page 8)
—_—
Offer ABPM® (or HBPM® If ABPM s
declined or not tolerated) (see page 8)
Offer to assess cardiovascular risk and
target organ damage (see page 8)
| |
ABPM/HBPM ABPM/HBPM ABPM/HBPM
< 135/85 mmHg = 135/85 mmHg = 150/95 mmHag
Normotensive Stage 1 hypertension Stage 2 hypertension
If target organ \'/

damage present >‘ Offer antihypertensive drug

or 10-year treatment (see pages 11-14)
cardiovascular

rsk = 20%
If evidence Conslder alternative Hijounger than Conslder
of target causes for target T specialist referral
organ organ damage y (see page 10)
damage (see page 9)
‘ Offer lifestyle Interventions (see page 10)

L

Offer patient education and interventions to support

adherence to treatment (see page 14)
Offer to check blood

pressure at least every
5 years (see page 9) ‘

Offer annual review of care (see page 14)




Definitions of HTN according to
office, ambulatory, and home BP levels

Category SBP DBP
(mmHg) (mmHg)
) Office BP >140 |andior| 90

Ambulatory BP

Daytime (or awake) mean =135 |andlor =85

Night-time (or asleep) mean | =120 |andor =70 %
»' 24 h mean =130 and/or >80 E
‘l Home BP mean >135 and/or >85 @

BP = blood pressure; DBP = diastolic blood pressure; 5BP = systolic blood
pressure.,

*Refers to conventional office BP rather than unattended office BP. ESH/ ESC 2018

EHJ 2018



DEFINITIONS OF HIGH BP 2017 ACC/AHA

Normal <120/80

Elevated BP 120-129/<80

HTN, Stage 1 130-139/80-89 >125/75 >130/80
HTN, Stage 2 >140/90 >130/80 >135/85
White Coat HTN >130/80 <125/75 <130/80
Masked HTN <130/80 >125/75 >130/80

Resistant HTN




Correct Technique for home BP readings

Sit calmly with back
support, feet flat on floor
for 5 minutes before taking
a reading.

Upper arm should be bare.

When taking a reading the
arm with cuff should be
supported on a firm surface
at heart level.

Caffeine, smoking, and
exercise should be avoided
for at least 30 minutes
before the reading is taken.

The cuff should fit snugly.



BP and CVD Ris

Non-modifiable
risk factors

Gender

Cardiovascular
Genetic disease
factors

Race &
ethnicity




HTN Commonlv Clusters with Other Risk Factors

HTN + 2 other

el risk factors

risk factors

-—

HTN only

HTN +

1 other risk factor

Other risk factors: obesity,* hyperlipidemia, and diabetes

*Body mass index >30 kg/m?



Lifetime Risks of Cardiovascular Disease Death by Number of
Risk Factors and Attained Age

=2 Major risk factors =2 Major risk factors
w1 Major risk factor s | Major risk factor

=1 Elevated risk factor 21 Elevated risk factor
s =] Risk factor not optimal === =] Risk factor not optimal

s A|| risk factors opti mal s All risk factors :::upTimaI

Lifetim e Risk (%6)

9
gy
-
2
o
:
-
&
|

JC
iJ

70

Attained Age (yr) Attained Age (yr)

Men Women

Optimal risk factors: total cholesterol <180 mg/dl, blood pressure <120/80, non-smoking, non-diabetic.
Major risk factors: current smoker, diabetes, treated cholesterol or untreated cholesterol >=240 mg/dl, treated
hypertension or untreated systolic BP >=160 mmHg or diastolic BP>=100 mmHg.

(Berry et al. , 2012)
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Factors influencing CV risk in patients with hypertension - 1

Demographic characteristics and laboratory parameters

Sex (men > women)

Age

Smoking - current or past history

Total cholesterol and HDL-C

Uric acid

Diabetes

Overweight or obesity

Family history of premature CVD (men aged < 55 years and women aged < 65 years)

Family or parental history of early onset hypertension

Early onset menopause

Sedentary lifestyle

Psychosocial and socioeconomic factors

Heart rate (resting values > 80 beats per min)

@ESC

Ewropean Soclety Williams, Mancia et al., 7 Hypertens 2018;36:1953-2041 and Eur Heart 1 2018;39:3021-3104 @

ol Cardiclony

Eurcpean
Society of
Hypeaertansion
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Factors influencing CV risk in patients with hypertension - 2

Asymptomatic HMOD

Arterial stiffening: Pulse pressure (in older people) = 60 mmHg
Carotid—femoral PWV > 10 m/s

ECG LVH

Echocardiographic LVH

Microalbuminuria or elevated albumin-creatinine ratio

Moderate CKD with eGFR 30-59 mL/min/1.73 m2 (BSA)

Ankle—brachial index < 0.9

Advanced retinopathy: haemorrhages or exudates, papilloedema

ESC

Ewropean Society
al Cardicdogy

Williams, Mancia et al., 7 Hypertens 2018;36:1953-2041 and Eur Heart 1 2018;39:3021-3104 @

Eurcpean
Society of
Hypeartansion
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Factors influencing CV risk in patients with hypertension - 3

Established CV or renal disease

Cerebrovascular disease: ischaemic stroke, cerebral haemorrhage, TIA

CAD: myocardial infarction, angina, myocardial revascularization

Presence of atheromatous plague on imaging

Heart failure, including HFpEF

Peripheral artery disease

Atrial fibrillation

Severe CKD with eGFR < 30 mL/min/1.73 m?2

ESC

Ewropean Society
al Cardicdogy

Williams, Mancia et al., 7 Hypertens 2018;36:1953-2041 and Eur Heart 1 2018;39:3021-3104 @

Eurcpean
Society of
Hypeartansion
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10-year CV risk categories (SCORE system)

Very high risk

People with any of the following:
Documented CVD, either clinical or unequivocal on imaging.

+ Clinical CVD includes acute myocardial infarction, acute coronary syndrome, coronary or other arterial

revasculanization, stroke, TIA, aortic aneurysm and PAD.

+ Unequivocal documented CVD on imaging includes significant plaque (i.e. = 50% stenosis) on

angiography or ultrasound. It does not include increase in carotid intima-media thickness.

+ Diabetes mellitus with target organ damage, e.qg. proteinuria or a with a major risk factor such as

grade 3 hypertension or hypercholesterclaemia

+ Severe CKD (eGFR < 30 mL/min/1.73 m?)
* A calculated 10-year SCORE of = 10%

High risk

People with any of the following:

+ Marked elevation of a single risk factor, particularly cholesterol = 8 mmol/L (> 310 mg/dL) e.g.
familial hypercholesterolaemia, grade 3 hypertension (BP = 180/110 mmHg)

+ Most other people with diabetes mellitus (except some young people with type 1 diabetes mellitus
and without major risk factors, that may be moderate risk)

+ Hypertensive LVH
- Moderate CKD (eGFR 30-59 mL/min/1.73 m?)
+ A calculated 10-year SCORE of 5-10%

Moderate risk

=family history of premature CAD

PEGPIE with: =abdominal obesity

* A calculated 10-year SCORE of 1% to < 5% =physical activity pattern (
* Grade 2 hypertension I?EL‘C

=hsCRP
=social class

+ Many middle-aged people belong to this category

People with:

15

Low risk + A calculated 10-year SCORE of < 1%
E SC European
Db sty Williams, Mancia et al., ] Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-3104 Society of
@ "~ Hypertension

of Cardiglogy



Classification of HTN stages according to BP levels, presence of CV risk
factors, HTN-mediated organ damage, or comorbidities

Hypertension
disease

staging

Stage 1
(uncomplicated)

Stage 2
{asymptomatic
disease)

Other risk factors, '

HMOD, or disease

Mo other risk
factors

1or 2 risk factors

=3 risk factors

HMOD, CKD grade
3, or diabetes
mellitus without
organ damage

Stage 3
{established
disease)

Established CVD,
CKD grade =4, or
diabetes mellitus

with organ damage

High normal
SBP 130139
DBP 85-89

Low risk

Low risk

Low to

Moderate risk

Very high risk

BP (mmHqg) grading
Grade 1 Grade 2
SBP 140-159 SBP 160-179
DBP 90-99 DBP 100-109

Low risk

High risk

Very high risk

‘ High Risk

High risk

Very high risk

2018 ESC/ESH Guidelines for the management of arterial hypertension

Eur Heart J. 2018;

Grade 3
SBP =180
or DBP =110

High risk

High risk

High risk

High to

very high risk

Very high risk

EESCIESH 2018
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Risk modifiers increasing CV risk
estimated by the SCORE system

Social deprivation - the origin of many causes of CVD

Obesity (measured by BMI) and central obesity (measured by waist
circumference)

Physical inactivity
Psychosocial stress, including vital exhaustion

Family history of premature CVD (occurring at age < 55 years in men and
< 60 years in women)

Autoimmune and other inflammatory disorders

Major psychiatric disorders

Treatment for infection with human immunodeficiency virus
Atrial fibrillation

Left ventricular hypertrophy

CKD

Obstructive sleep apnoea syndrome Correction factors for the SCORE CV risk estimates
in first-generation immigrants to Europe

@ ,EE’E Society Williams, Mancia et al., J Hypertens 2018,36:1953-2041 and Eur He
of Cardioody Region of origin Multiplication factor

Southern Asia 1.4
Sub-Saharan Africa 1.3
Caribbean 1.3
Western Asia 1.2
Northern Africa 0.9
Eastern Asia 0.7
South America 0.7




CVD Risk Factors Common in Patients With Hypertension

Modifiable Risk Factors* Relatively Fixed Risk Factorst

CKD

Family history

Increased age

Low socioeconomic/educational status
Male sex

Obstructive sleep apnea

Psychosocial stress

e Current cigarette smoking,
secondhand smoking

Diabetes mellitus
Dyslipidemia/hypercholesterolemia
Overweight/obesity

Physical inactivity/low fitness
Unhealthy diet

*Factors that can be changed and, if changed, may reduce CVD risk.

tFactors that are difficult to change (CKD, low socioeconomic/educational status, obstructive sleep apnea,
cannot be changed (family history, increased age, male sex), or, if changed through the use of current
intervention techniques, may not reduce CVD risk (psychosocial stress).

CKD indicates chronic kidney disease; and CVD, cardiovascular disease.

ACC/AHA 2017



Hypertension and CV risk assessment

Recommendation Class | Level
CV risk assessment with the SCORE system is

recommended for hypertensive patients who are not
already at high or very high risk due to established
CVD, renal disease or diabetes, a markedly elevated
single risk factor (e.g. cholesterol), or hypertensive
LVH.

ESH/ESC 2018

Recommendation for Coexistence of Hypertension and
Related Chronic Conditions

COR LOE

Screening for and management of other modifiable CVD
risk factors are recommended in adults with
hypertension.

ACC/AHA 2017



SCREENING DIAGNOSIS




Screening and Diagnosis of Hypertension

¥

Optimal BP Normal BP High normal BP Hypertension
<120/80 <120-129/80-84 130-139/85-89 >140/90
. Out of office BP
Consicer measurement
Masked HTN (ABPM-HBPM) |
Use either to
confirm diagnosis
Repeated visits Out of office BP
for office BP measurement
measurement (ABPM-HBPM)
Repeat BP at Repeat BP at Repeat BP at
least every 5y least every3y least annually

@ESC

European Society
of Cardiology

European
Society of
Hypertension




BP Thresholds and Recommendations for Treatment and Follow-Up

( BP thresholds and recommendations for treatment and follow-up J

Y A 4 \ 4

Normal BP Elevated BP Stage 1 hypertension Stage 2 hvpertension
(BP <120/80 (BP 120-129/<80 (BP 130-139/80-89 g€ = hyp
(BP > 140/90 mm Hg)
mm Hg) mm Hg) mm Hg)

Y

Clinical ASCVD
or estimated 10-y CVD risk
>10%*

Promote optimal
lifestyle habits

No Yes

Y

Reassess in

ly
(Class Ila)

ACC/AHA 2017



Patient Evaluation



Body habitus

Zht and height measured on a calibrated scale, with calcula-

tion of BMI Key steps in physical examination

Waist circumferance

Signs of HMOD

Meurological examination and cognithve status
Furdoscopic examination for hypertensive retnopathy
Falpation and auscultation of heart and carotid arteries
Falpation of peripheral arteries

Comparison of BP in both arms (at least once)

Secondary hypertension

Skin inspection: cafe-au-lait patches of neurofibromatosis

(phaeochromocytoma)

K.idney palpation for signs of renal enlargement in polycystic kid-

ney disease

Ausculeation of heart and renal arteries for murmurs or braits

indicative of aortic coarctation, or renovascular hypertension

Comparison of radial with fermoral pulse: to detect radio-ferma-

OINE

ral delay in aortic coarctation

5H 20

JES

ESH/ ESC 2018
EHJ 2018
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Routine work-up for evaluation of hypertensive patients

Routine laboratory tests

Haemoglobin and/or haematocrit

Fasting blood glucose and glycated HbA

Blood lipids: total cholesterol, LDL cholesterol, HDL cholesterol

Blood triglycerides

Blood potassium and sodium

Blood uric acid

Blood creatinine and eGFR

Blood liver function tests

Urine analysis: microscopic examination; urinary protein by dipstick test or,
ideally, albumin:creatinine ratio

12-lead ECG

@ESC

UrOpean Society
al Cardiogy

Williams, Mancia et al., 1 Hypertens 2018;36:1953-2041 and Eur Heart 1 2018;39:3021-3104 @

European
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Assessment of HMOD - 1

Basic screening tests for
HMOD

Indication and interpretation

12-lead ECG

Screen for LVH and other possible cardiac abnormalities and to document
heart rate and cardiac rhythm

Urine albumin:creatinine
ratio

To detect elevations in albumin excretion indicative of possible renal
disease

Blood creatinine and eGFR

To detect possible renal disease

Fundoscopy

To detect hypertensive retinopathy, especially in patients with grade 2 or 3
hypertension

HMOD: hypertension-mediated organ damage

E ESC Williams, Mancia et al.,

European Society
ol Cardiclogy

European

7 Hypertens 2018;36:1953-2041 and Eur Heart 1 2018;39:3021-3104 @ e
Hypertension
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Assessment of HMOD - 2

More detailed screening .. . .
for HMOD Indication and interpretation

To evaluate cardiac structure and function, when this information will
influence treatment decisions

To determine the presence of carotid plaque or stenosis, particularly in
patients with cerebrovascular disease or vascular disease elsewhere

To evaluate renal size and structure (e.g. scarring) and exclude renal tract
obstruction as possible underlying causes of CKD and hypertension
Evaluate abdominal aorta for evidence of aneurysmal dilatation and
Abdominal ultrasound and vascular disease.

Doppler studies Examine adrenal glands for evidence of adenoma or phaeochromocytoma
(CT or MRI preferred for detailed examination)

Renal artery Doppler studies to screen for the presence of renovascular
disease, especially in the presence of asymmetric renal size

Echocardiography

Carotid ultrasound

PWV An index of aortic stiffness and underlying arteriosclerosis
ABI Screen for evidence of PAD
. . i To evaluate cognition in patients with symptoms suggestive of cognitive

Cognitive function testing . ) g P ymp 99 g
Impairment
To evaluate the presence of ischaemic or haemorrhagic brain injury,

Brain imaging especially in patients with a history of cerebrovascular disease or cognitive
decline

@ E S C Eurcpean

e —— Williams, Mancia et al., 1 Hypertens 2018;36:1953-2041 and Eur Heart ] 2018;39:3021-3104 @ il

Hypertension
of Cardiclogy ¥P



Basic and Optional Laboratory Tests for Primary Hypertension

Basic testing Fasting blood glucose*

Complete blood count

Lipid profile

Serum creatinine with eGFR*
Serum sodium, potassium, calcium*
Thyroid-stimulating hormone
Urinalysis

Electrocardiogram

Optional testing | Echocardiogram

Uric acid

Urinary albumin to creatinine ratio

*May be included in a comprehensive metabolic panel.
eGFR indicates estimated glomerular filtration rate.

ACC/AHA 2017



TREATMENT INITIATION

?
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Initiation of BP-lowering treatment
(lifestyle changes and medication) at different initial office BP levels

High normal BP Grade 1 hypertension Grade 2 hypertension Grade 3 hypertension

BP 130-139 / 85-89 BP 140-159 / 90-99 BP 160-179 / 100-109 BP = 180/ 110

™ i ¢ ™
[ Llfestyle advice ] [ Lifestyle advice R Lifestyle advice ] k Lifestyle advice jl
g :

- Consider drug h Immedla_te d_rug N ( N ( A
treatment in very treii;menhti '?1 I:i'ff or Immediate drug Immediate drug
high risk patients atieﬁ:s xn?ith CVD treatment in all treatment in all

with CVD, especially b | di d patients patients
CAD rena Hr;lsg[a}se or
- N 3 AN 3 J
4 ™
/ Drug treatment in \

low-moderate risk Aim for BP control Aim for BP control

patients without within 3 months within 3 months
CVD, renal disease 9 Y

or HMOD
after 3-6 months of

lifestyle intervention
\_if BP not cnntrﬂlled/

European society
ol Cardiclogy

European

@ESC _
Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-3104 il
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Summary of office BP thresholds for treatment

Age Age Age Very high
18-65 years 65-79 years > 80 years risk factors

N N
[ = 140/90 mmHg ] [ = 140/90 mmHg ) [ = 160/90 mmHg ) 4 = 135/85 mmHg
\_ can be considered

IA IA IA ITIbA

European

@ESC _
e Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-3104 Society of
E'iucl.'u.ilﬁn aociety Hypertension
ol Cardiclogy



BP Treatment Threshold and the Use of CVD Risk
Estimation to Guide Drug Treatment of Hypertension

Recommendations for BP Treatment Threshold and Use of Risk

COR LOE Estimation* to Guide Drug Treatment of Hypertension

Use of BP-lowering medications is recommended for secondary
prevention of recurrent CVD events in patients with clinical CVD and

an average SBP of 130 mm Hg or higher or an average DBP of 80 mm
Hg or higher, and for primary prevention in adults with an estimated

DBP: |10-year atherosclerotic cardiovascular disease (ASCVD) risk of 10%
C-EO | or higher and an average SBP 130 mm Hg or higher or an
average DBP 80 mm Hg or higher.

Use of BP-lowering medication is recommended for primary
prevention of CVD in adults with no history of CVD and with an

estimated 10-year ASCVD risk <10% and an SBP of 140 mm Hg or
higher or a DBP of 90 mm Hg or higher.

I C-LD

* ACC/AHA Pooled Cohort Equations (http://tools.acc.org/ASCVD-Risk-Estimator/)
to estimate 10-year risk of atherosclerotic CVD.

ACC/AHA 2017
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BP REDUCTION IS CRITICAL THE LOWER, THE
BETTER

Meta-analysis of 61 prospective, observational studies™
1 million adults

12.7 million person-years

7% reduction
in risk of IHD

2 mm Hg mortality

decrease in

mean SBP 10% reduction in

risk of stroke
mortality

*Epdemiciogic studies, not clinical trials of HTN agents.
8P, blood pressure; IHD, schemic hearidisease.
Lewingion S et al. Lancef2002360.1903-1913.




Early clinical benefit of antihypertensive treatment

Percentage

Cardiovascular Events AMI Cardiovascular Events
7
501 VA 61 Gothenburg Study 120 Aystratian |
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o
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Meta-regression analyses showed relative risk reductions -
proportional to the magnitude of the BP reductions achieved

- O

N=613,815

=
=
|

e

=]
I
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&
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T T .
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Reduction in systolic blood pressune (mm Hg)

BP lowering significantly reduces vascular risk across various baseline BP levels and comorbidities. Our
results provide strong support for lowering BP to SBP< than 130 mm Hg and providing BP lowering

treatment to individuals with a history of CVD, CAD, stroke, DM, HF and CKD
Ettehad D et al al Lancet 2016



Associations of reduction in BP with risk reduction for total
MACE for adults aged <65 and 265

Reduction in risk for each 5 mm Hg reduction in systolic blood pressure:
—— Age <65: 11.9% (5.3% to 18.0%)
- =@ = Age 365:9.1% (3.6% to 14.3%)

P for heterogeneity of slopes = 0.38

g
o

Relative risk

-]
0.25 -15 -12 -9 -f -3 0 3 &

Difference in reduction in systolic blood pressure (mm Hg)



Relative and absolute risk reduction of various
outcomes in trials of BP lowering

standardized SBP/DBP difference between active and control groups of 10/5 mm Hg

Events Difference Absolute Risk Reduction
Trials (n/patients) SBP/DBP Standardized RR Standardized RR 1000 pts/5 years
Outcome (n) Treated Controls (mmHg) (95% CI) (95% ClI) (95% Cl)
Stroke
A. Intentional 38 2200/ 71664 3059/ 76160 -8.4/-44 0.64 (0.58-0.71) T A7
B. Intent. HT 31 1262/ 51179 1870/ 56326 -9.0/-4.8 0.63 (0.56-0.71) —— 15
C.Intent + Non-intent 54 4215/115690  5208/119695  -66/-35 064 (057-071) 36%  —e— 19 .—=
CHD
A. Intentional 42 2358/ 72653 2697/ 76702 -8.6/-4.4 0.84 (0.79-0.90) —0— .6 —E]
B. Intent. HT 35 1443/ 52168 1723/ 56868 -9.0/-4.8 0.78 (0.72-0.85) 16%, S 8 =
C. Intent + Non-Intent 58 4014/116346  4498/119718 -6.71-3.4 0.82 (0.76-0.86) - 8
HF
A. Intentional 24 658/ 34609 899/ 33042 -9.2/-4.3 0.57 (0.46-0.72) s e— 14 ]
B. Intent. HT 20 231/ 21517 415/ 20605 -10.6/-4.8 0.54 (0.45-0.64) 43%;—o— 12
C. Intent + Non-Intent 36 2666/ 74973 3121/ 72948 -6.0/-2.9 0.62 (0.51-0.75) S —- 19
Stroke + CHD
A. Intentional 39 4485/ 71190 5598/ 75682 -8.6/-4.4 0.76 (0.71-0.81) -0 20— 1
B. Intent. HT 32 2632/ 50705 3472/ 55848 -9.0/-4.8 0.75 (0.71-0.79) - 17
C. Intent + Non-Intent 56 8193/115651  9668/118924 -6.7/-3.5 0.74 (0.70-0.80) —— 25
Stroke + CHD + HF
A. Intentional 26 3479/ 44994 4138/ 43416 -10.0/-4.8 0.75 (0.69-0.83) . .28 ——F——
B. Intent. HT 22 1969/ 31902 2536/ 30979 -11.2/-5.4 0.74 (0.69-0.81) — 25
C. Intent + Non-Intent 38 9107/ 85358 10364/ 83322 -6.9/-3.4 0.73 (0.68-0.79) == -39
CV Death
A. Intentional 42 2222/ 72328 2595/ 76810 -8.6/-4.4 0.82 (0.76-0.89) —0— 7 =]
B. Intent. HT 33 1473/ 51245 1778/ 56402 -9.1/-4.8 0.80 (0.73-0.88) 18%’ —— 7
C. Intent + Non-Intent 58 4577/116381 4966/119641 -6.8/-3.4 0.84 (0.77-0.92) — -8 .:
All-cause Death
A. Intentional 46 4371/ 74223 4844/ 78696 -8.6/-4.4 0.89(0.84-0.95) 110/ , —o= -8 ——= ]
B. Intent. HT 37 2913/ 53140 3336/ 58288 -9.0/-4.8 0.88 (0.82-0.93) = J
C. Intent + Non-Intent 66 8785/120049  9246/123715 -6.7/-3.5 0.90 (0.85-0.95) -9= 9 ;

04 0.7 10 125 -50 -40 -30 -20 -10 0
Active better Control better

. . Zanchetti A, Thomopoulos C et al. Circ Res. 2015
absolute risk reduction reports the number of events .

prevented for every 1000 patients treated for 5 years 6 American

with a standardized RR Esigzii;tinn.




Effects of BP lowering in trials of grade 1 HTN

Trials Events (n/patients) Standardized RR Standardized RR
Outcome (n) Treated Controls (95% CI) (95% Cl)

A. Grade 1 hypertension

Stroke 218/7343 312/7321 0.64 (0.51 - 0.78)
CHD 368/8248 403/7788 0.88 (0.77 - 0.99)
HF 0/ 599 3/ 575 0.46 (0.14 — 1.57)
Stroke + CHD 544/7343 689/7321 0.80 (0.72 - 0.88)
)
)
)

Stroke + CHD + HF 15/ 599 24/ 575 0.76 (0.53 - 1.08
CV Death 218/7343 274/7321 0.78 (0.65 -0.95
All-cause Death 402/7580 487/7554 0.82 (0.72 - 0.94

B. Grade 1 hypertension and low-moderate CV risk*

Stroke 71/4061 110/4012 0.33 (0.11 - 0.98)
CHD 114/4729 128/4246 0.68 (0.48 —0.95)
Stroke + CHD 159/4051 22714012 0.51 (0.36 — 0.75)
)
)

CV Death 53/4061 74/4012 0.57 (0.32 - 1.02
All-cause Death 90/4061 133/4012 0.53 (0.35 - 0.80

01 0.2 0.5 2
Active better Control better

Zanchetti A Expert Opinion on Pharmacotherapy 2015
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Office BP treatment target range

Age Age Age
18-65 years >65-79 years* = 80 years*

First SBP <140 mmHg First SBP <140 mmHg

» Aim for SBP 130 mmHg or « Aim for SBP 130 mmHg
lower if tolerated

DBP <80-70 mmHg DBP <80-70 mmHg

*» Do not go <120/70 mmHg + Do not go <130/70 mmHg

First SBP <140 mmHg
Aim for SBP 130 mmHg

-

DBEP <80-70 mmHg
Do not go <130/70 mmHg

-

IA IA IA

* Consider frailty/independence/tolerability of treatment

European

European Socity Williams, Mancia et al., 1 Hypertens 2018;36:1953-2041 and Eur Heart 7 2018;39:3021-32104 @ f':'r:i::t'ru:fsim
of Cardiclogy
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Office BP treatment target range

Office SBP treatment target ranges (mmHg) Office DBP
A~ treatment
Age group target
Hypertension| + Diabetes + CKD + CAD + Stroke/TIA range
(mmHg)
Target to 130 Target to 130 Target to Target to 130 | Target to 130
ar fower if or lower if < 140 to 130 ar fower if or lower if
18-65 70-79
years tolerated tolerated if tolerated tolerated tolerated
Mot < 120 Mot < 120 Mot < 120 Mot < 120

~ Target to Target to

Target to W

65—-79 years <140t0130 | <14010130 [ <140t0130 | <140t0130 | <140t0130 ) 70-79
' if tolerated if tolerated if tolerated if tolergted—"]
7] ar ﬁe&tg\
> 80 years ( <140t0130 | <140t0130 | <140t0130 | <140t0130 | <140to 130 ) 70-79
M if tolerated if tolerated if tolerated M
Office DBP
treatment 70-79 70-79 70-79 70-79 70-79
target
range(mmHg)
v

@ E S C European
Europedn Soclety Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart 1 2018;39:3021-3104 -

Hypertansion
ol Cardiclogy ¥P

7o



Highlight #3: Bp target goal now <130/80 mm
Hg for almost everyone

Recommendations for BP Goal for Patients with
Hypertension

COR | LOE Recommendations COR Recommendations
|| SBP | For adults with confirmed hypertension and| | Treatment of hypertension is
BiR known CVD or greater than or equal to 10% recommended for noninstitutionalized
DBp |10-year ASCVD event risk, a BP target of ambulatory community-dwelling adults
. |less than 130/80 mm Hg is recommended. (265 years of age), with an average SBP
C- greater than or equal to 130 mmHg with
= SBP treatment goal of less than 130 mm

lIb | SBP | For adults with confirmed hypertension,

without additional markers of increased Hg.

B- lla | C- > i
NR |CVD risk, a BP target of less than 130/80 EO For older a}dults (265 years of age) with
hypertension and a high burden of

DBP |mm H b ble.
- g may be reasonable comorbidity and limited life expectancy,

C- clinical judgment, patient preference,

EO and a team-based approach to assess
risk/benefit is reasonable for decisions
regarding intensity of BP-lowering and

ACC/AHA 2017 choice of antihypertensive drugs.
éHEALTH ©UNIVERSITY OF UTAH HEALTH,

UNIVERSITY OF UTAH
2017



BP Thresholds for and Goals of Pharmacological Therapy in Patients

With HTN According to Clinical Conditions

BP
Clinical Condition(s) Threshold, | B o0d
mm Hg
mm Hg
General
Clinical CVD or 10-year ASCVD risk 210% 2130/80 <130/80
No clinical CVD and 10-year ASCVD risk <10% 2140/90 <130/80
Older persons (265 years of age; 2130 (SBP) | <130 (SBP)
noninstitutionalized, ambulatory, community-
living adults)
Specific comorbidities
Diabetes mellitus 2130/80 <130/80
Chronic kidney disease 2130/80 <130/80
Chronic kidney disease after renal transplantation 2130/80 <130/80
Heart failure 2130/80 <130/80
Stable ischemic heart disease 2130/80 <130/80
Secondary stroke prevention 2140/90 <130/80
Secondary stroke prevention (lacunar) 2130/80 <130/80
Peripheral arterial disease 2130/80 <130/80

ASCVD indicates atherosclerotic cardiovascular disease; BP, blood pressure; CVD,
cardiovascular disease; and SBP, systolic blood pressure.

ACC/AHA 2017




Optimal Blood Pressure Goals Recommended by the
Latest Hypertension Guidelines

LATEST HYPERTENSION GUIDELINES
2017/2018

Hypertension Definitions BP Treatment Goal is the Same

2018 ESC/ESH > 140/90 mm Hg

N <130/80 mm Hg
y 4

/£

/

2017 ACC /AHA > 130/80 mm Hg

Optimal Blood Pressure Goals Recommended by the Latest Hypertension Guidelines

Eur Heart J. 2018;39(33):3012-3016. doi:10.1093/eurheartj/ehy494

Eur Heart J | Published on behalf of the European Society of Cardiology. All rights reserved. © The Author(s) 2018. For
permissions, please email: journals.permissions@oup.com.This article is published and distributed under the terms of
the Oxford University Press, Standard Journals Publication Model
(https://academic.oup.com/journals/pages/about_us/legal/notices)
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Adoption of lifestyle changes in patients with hypertension

Recommendations Class Level

Salt restriction to < 5 g per day is recommended.

It is recommended to restrict alcohol consumption to:
+ |Less than 14 units per week for men.
+ Less than 8 units per week for women.

It is recommended to avoid binge drinking.

Increased consumption of vegetables, fresh fruits, fish, nuts, unsaturated fatty acids
(olive oil), low consumption of red meat, and consumption of low-fat dairy products
are recommended.

Body-weight control is indicated to avoid obesity (BMI > 30 kg/m? or WC > 102 cm
in men and > 88 cm in women) and aim at a healthy BMI (about 20-25 kg/m?) and

WC values (< 94 cm in men and < 80 cm in women) to reduce BP and CV risk.

Regular aerobic exercise (e.g. at least 30 min of moderate dynamic exercise on
5-7 days per week) is recommended.

Smoking cessation and supportive care and referral to smoking cessation programs

are recommended.

@ESC

European
Kusesar Soehls Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart 1 2018;39:3021-3104 @ :::i::tfaﬁ'; ion
of Cardiclogy




Strategies to Promote Lifestyle Modification

ACC/AHA 2017

Recommendation for Strategies to Promote Lifestyle

Modification
Effective behavioral and motivational strategies to achieve a healthy

lifestyle (i.e., tobacco cessation, weight loss, moderation in alcohol
intake, increased physical activity, reduced sodium intake, and
consumption of a healthy diet) are recommended for adults with
hypertension.




Management of mild hypertension in adults

APPROXIMATE SYSTOLIC
RECOMMENDATION DESCRIPTION BP REDUCTION RANGE

dairy with reduced fat intake

Diet rich in fruits, vegetables, and low fat
- 8-14 mm Hg

Regular aerobic activity at least
|' 30 minutes a day } ' { 2 mm kg J

No more than 2400 mg (ideally 1600 mg) } s 2-8 mm Hg ]
Reduced dietary of sodium daily
sodium intake
-
Maximum 2 ounces ethanol/day for men;
maximum 1 ounce/day for women
Moderation of alcohol (approximately 1 ounce is contained in a e = { 2-4 mm Hg J
drinking as needed 12 oz beer, 5 0z glass of wine, or 1.5 oz
shot of liquor)
&
w::f:,;:’;?f 4 Achieve/maintain body mass index } y W 3mm !—Ig per 4'8°_/°
of 18.5-24.9 bodyweight reduction

ESH/ESC 2018 IA

Anthony J Viera, et al BMJ 2016 BMJ 2016; ACC/AHA 2017 1A
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Core drug-treatment strategy for
uncomplicated hypertension ¢

Consider monotherapy in

- Initial thera | . . . low risk grade 1 hypertensi
w e erany ACEi or ARB + CCB or diuretic ‘ L Phra e
. y very old ( =80 years) or frailer patients

l

ACEi or ARB + CCB + diuretic ‘

l

Step 2

Triple combination

Pill

Step 3 4 . .
Triple combination + Resl_stant h}'pEl’t&ﬂﬁlﬂl’l Consider referral to a specialist centre
spironalactone or Add spironolactone (25-50 mg o.d.) for further investigation
other drug ~or other diuretic, alpha-blocker or beta-blocker

Beta-hlockers

Consider beta-blockers at any treatment step, when there is a specific
indication for their use, e.g. heart failure, angina, post-MI, atrial fibrillation,
or younger women with, or planning, pregnancy

The core algorithm is also appropriate for most patients with HMOD, cerebrovascular disease, diabetes, or PAD

@ E SC European
European Soclety Williams, Mancia et al., 1 Hypertens 2018;36:1953-2041 and Eur Heart 1 2018;39:3021-3104 @ ﬁﬁ:‘:ﬁuﬁ:im
of Cardictoqy
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Drug-treatment strategy for
hypertension and CAD

— Consider monaotherapy in low risk
w Initial therapy | ' ACEj or ARB + beta-blocker or CCB b At

Dual combination g : (systolic BP <150mmHg), or in
or CCB + diuretic or beta-blocker | very old (80 years) or frailer patients

or beta-blocker + diuretic

Consider initiating therapy

Step 2 ' ' when systolic BP is
Pill Triple combination Triple combination of above =130 mmHg in these very
\ ) high risk patients with

established CVD
Resistant hype rtension Consider referral to a specialist centre
Add spironolactone (25-50 mg o0.d.) for further investigation
or other diuretic, alpha-blocker or beta-blocker

Step 3
Triple combination +
spironolactone or

other drug
@ E SC European
Euraan Sacitiy Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-3104 ﬁ::‘::t‘l’;.:im
of Cardiclogy



Recommendation for Choice of Initial Medication

Recommendation for Choice of Initial
Medication
For initiation of antihypertensive drug
therapy, first-line agents include thiazide
diuretics, CCBs, and ACE inhibitors or

ARBs.

Recommendations for Choice of Initial
COR | LOE | Monotherapy Versus Initial Combination Drug
Therapy*

Initiation of antihypertensive drug therapy

with 2 first-line agents of different
classes, either as separate agents or in

I C-EO | ;3 fixed-dose combination, is recommended
ACC/AHA 2017 in adults with stage 2 hypertension and an
average BP more than 20/10 mm Hg above
their BP target.

Initiation of antihypertensive drug therapy
with a single antihypertensive drug is
reasonable in adults with stage 1
hypertension and BP goal <130/80 mm Hg
with dosage titration and sequential addition
of other agents to achieve the BP target.

COR | LOE

lla | C-EO

é HEALTH OUNIVERSITY OF UTAH HEALTH,

UNIVERSITY OF UTAH
2017



General Principles of Drug Therapy

COR LOE Recommendation for General Principle of Drug Therapy

Simultaneous use of an ACE inhibitor, ARB, and/or renin inhibitor
is potentially harmful and is not recommended to treat adults
with hypertension.

ACC/AHA 2017



Resistant Hypertension: Diagnosis, Evaluation, and Treatment
ACC/AHA 2017

Figure 10. Resistant Hypertension: Diagnosis, Evaluation, and Treatment

Confirm treatment resistance
Office SBFDEP =130/80 mm Hg
and
Patient prescribed 23 antihypertensive medications at optimal doses, including a diuretic, if possible
or
Office SBP/DBF <130,/80 mm Hg but patient requires =4 antihypertensive medications
1
Exclude pseudoresistance.
Ensure accurate office BP measuremeants

Aszess for nonadherence with prescribed regimen
Obtain home, work, or ambulatory BP readings to exclude white coat effect

..
Identify and reverse contributing lifestyle factors
.
Discontinue or minimize interfering substances
i
Screen for secondary causes of hypertension

i

Pharmacological treatment
Maxirmize diuretic therapy
Add a mineralocorticoid receptor antagonist
Add other agents with different mechanisms of actions

Use loop diuretics in patients with CKD k
and/or patients receiving potent vasodilators {e.g., minoxidil)
1

Refer to specialist

BP indicates blood pressure; CKD, chronic kidney disease; DBP, diastolic blood pressure; eGFR, estimated glomerular filtration rate; NSAIDs, nonsteroidal anti-
inflammatory drugs; and SBP, systolic blood pressure.
Adapted with permission from Calhoun et al.
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Compelling and possible contraindications
to the use of specific antihypertensive drugs

Contraindications
Drug

Compelling Possible
Diuretics + Gout + Metabolic syndrome
(thiazides/thiazide- e Glucose intolerance
type, e.g. * Pregnancy
chlorthalidone and *  Hypercalcemia
indapamide) + Hypokalemia
Beta-blockers + Asthma + Metabolic syndrome

« Any high-grade sino-atrial or atrioventricular |« Glucose intolerance

block « Athletes and physically active

Bradycardia (heart rate < 60 beats per min)

patients

Calcium antagonists

(dihydropyridines)

Tachyarrhythmia
Heart failure (HFrEF, class III or IV)
Pre-existing severe leg oedema

Calcium antagonists

(verapamil, diltiazem)

Any high-grade sino-atrial or AV block
Severe LV dysfunction (LV EF < 40%)
Bradycardia (heart rate < 60 beats per min)

Constipation

ACE inhibitors

Pregnancy

Previous angioneurotic oedema
Hyperkalemia (potassium > 5.5 mmol/L)
Bilateral renal artery stenosis

Women of child-bearing potential
without reliable contraception

ARBs

Pregnancy

Hyperkalemia (potassium > 5.5 mmol/L)
Bilateral renal artery stenosis

Women of child-bearing potential
without reliable contraception

Eurcpean
Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart J 2018;39:3021-3104 @ Society of

Hypeartansion

@ESC

Ewropean Society
al Cardicdogy

il



Recommendations Class® | Level®

CV risk assessment with the SCORE system
is recommended for hypertensive patients
who are not already at high or very high risk
due to established CVD, renal disease, or
diabetes.”

Treatment of
CV risk

factors
associated
with
hypertension

For patients at very high CV risk, statins are
recommended to achieve LDL-C levels of
<1.8 mmol/L (70 mg/dL), or a reduction of
=50% if the baseline LDL-Cis 1.8-35
mimal/L (70-135 mg/dlL) -4

For patients at high CV risk, statins are rec-
ommended to achieve an LDL-C goal of
<16 mmal/L (100 mg/dL), or a reduction of
=50% if the baseline LDL-Cis 2.6-52
rmol/L (100-200 mg/dL) 742

For patients at low—moderate CV risk, sta-
tins should be considered to achieve an
LDL-C value of <3.0 mmal/L (115 mg/
dl) 5%

Antiplatelet therapy, in particular low-dose
aspirin, is recommended for secondary pre-
vention in hypertensive patients -5

ESH 2018

Aspirin is not recommended for primary
prevention in hy pertensive patients without
CvD.

BESC/ESH 208




Strategies to Improve
ADHERENCE
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Interventions that may improve drug adherence
in hypertension

Physician level

Patient level

Drug-treatment level

Health-system level

European

E Kuesnt Soeiuty Williams, Mancia et al., J Hypertens 2018;36:1953-2041 and Eur Heart 71 2018;39:3021-3104 @ f':r;i::t'l’a:';im

ol Cardislogy



Antihypertensive Medication Adherence Strategies

Recommendations for Antihypertensive Medication
Adherence Strategies

COR LOE

In adults with hypertension, dosing of antihypertensive medication
once daily rather than multiple times daily is beneficial to improve
adherence.

Use of combination pills rather than free individual
components can be useful to improve adherence to
antihypertensive therapy.

ACC/AHA 2017



Multiple Antihypertensive Agents are Needed to Reach BP Goal

Trial (SBP achieved)

MDRD (132 mmHg) I
HOT (138 mmHg) I
RENAAL (141 mmHg)
AAsK (128 mmHg) I
ABCD (132 mmHg) I
IDNT (138 mmHg) [N
UKPDS (144 mmHg) I
ASCOT-BPLA (136.9 mmHg) NG
ALLHAT (138 mmHg) [

ACCOMPLISH* (132 mmHg) —

Initial 2-drug combination therapy 1 3 4

Average no. of antihypertensive medications

Bakris et al. Am J Med 2004;116(5A):305-8
Dahléf et al. Lancet 2005;366:895-906; Jamerson et al. Blood Press 2007;16:80-6

*Interim 6-month data



The impact of fixed-dose combination versus free-equivalent
combination therapies on adherence for HTN: a meta-analysis

Study

Taylor, 2003
Brixner, 2008
Dickson, 2008
Hess, 2008
Hsu, 2015
Tung, 2015
Levi, 2016

Random effects model

Forest plot for medication adherence

Mean Difference MD 95%-Cl Weight

7.00 [4.05; 9.95]
9.10 [4.34; 13.86]
14.40 [10.54; 18.26]
22.10 [20.10; 24.10]
9.61 [6.15; 13.07]
451 [3.78: 5.24]
B8 39.20 [33.17; 45.23]

Heterogeneity: 1> = 98%, t°> ='99.95, p < 0.01 ' |

-40 -20 0 20 40

Favor Free-equivalent Favor FDC
combination

Du LP et al The Journal of Clinical Hypertension, 2018,

14.5%
14.0%
14.2%
14.6%
14.4%
14.8%
13.5%

14.92 [ 7.38; 22.46] 100.0%




Forest plot of the association between antihypertensive
medication adherence and stroke risk

Study
ID RR (95% CI)

Yang 20162 0.68 (0.61—-0.75)
Kim 201612 . 0.71 (0.62-0.82)
Herttua 201624 0.77 (0.31—-1.89)
Krousel-Wood 20152° ' 0.53 (0.30—-0.94)
Gosmanova 20152¢ 0.65 (0.58—-0.72)
Xu 2013727 0.78 (0.68—0.89)
Wong 201328 0.91 (0.85—0.98)
Shin 20132° 0.66 (0.56—0.78)
Herttua 20133° 0.22 (0.07—0.65)
Perreault 2012"" 0.70 (0.61—0.81)
Degli 20113 0.82 (0.63—1.07)
Corrao 201132 - 0.75 (0.71—0.80)
Khan 20107° : 0.57 (0.35—0.93)
Bailey 201012 0.92 (0.87—0.96)
Mazzaglia 200933 ' 0.52 (0.43—0.63)
Liu 200934 : 0.62 (0.40—0.96)
Kettani 200935 0.78 (0.70—0.87)
Breekveldt-Postma 20083¢€ 0.78 (0.69—0.87)
Overall (/°=85.0%, P=0.000) 0.73 (0.67—0.79)

NOTE: Weights are from random effects analysis

Xu T, et al ) Am Heart Assoc. 2017
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