Practical steps for Blood Pressure Management

Professor Robert Kelly MD MBA FRCPI FESC FACC
Assoc Professor Clinical Sciences UCD

Senior Lecturer Lifestyle Medicine, RCSI
Consultant Cardiology & Lifestyle Medicine

re

& Beacon Hospital

Internal use only by approved personnel. Unpublished Work © Beacon Hospital. All rights Reserved. In Strict Confidence. THIS IS MODERN MEDICINE




T 1 Vascular diameter
B 1 Vascular stiffness
—~ TSNS activity 1 Vascular rarefaction
l
Heart rate x Stroke volume = Cardiac output

Total
— 1Na* and Volume Vena cavae peripheral

retention vascular
resistance
—7
D Aldosterone

Systemic veins

Ang Il
/

\E




Know Your Numbers

Category Systolic (mmHg) Diastolic (mmHg
Optimal <120 and <80
Normal 120-129 and 80-84
High-normal 130-139 and/or 85-89
Grade 1 hypertension 140-159 and/or 90-99
Grade 2 hypertension 160-179 and/or 100-109
Grade 3 hypertension 180 and/or 110
Isolated systolic hypertension’ 140 and <90
Isolated diastolic hypertension’ <140 and 90
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Hypertension Other risk factors,

BP (mmHg) grading

disease HMOD, CVD
staging or CKD High-normal Grade 1 Grade 2
SBP 130-139 SBP 140-159 SBP 160-179
DBP 85-89 DBP 90-99 DBP 100-109
No other risk factors® Low risk Low risk.
Stage 1 1 or 2 risk factors - Moderate rlsk
23 risk factors

HMOD, CKD grade 3,

Stage 2 or diabetes mellitus
Established CVD e :
Stage 3 or CKD grade 24 Very high risk

£l

[

<50 years  60-69 years 270 years
<2.5% <5% <7.5%
2510<75%  Sto<l0% 75to<1s%  Complementary

risk estimation in Stage 1
=7.5% =10% =15% with SCORE2/SCOR2-OP

Very high nsk

Very high risk

Grade 3
SBP = 180
DBP =110

Very high risk

Very high risk



Use validated automated electronic

1 upper-arm cuff device®
Home: take 2 readings with Q’d’ - 7
1 min interval between and e Quiet room with comfortable
L
0’0 . Cuff to fit arm size®
Office: take 3 readings with o ”
1 min interval between @ .. Mid-arm at heart level No smoking, caffeine, food,

readings use average of the = ol n drug intake or exercise 30
last 2¢ % min before measurement
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Remain seated and relaxed
Bare arm restingon table o 4 for 3-5 min
mid-arm at heart level . .
Vo)
o :
3
&y re
Legs uncrossed, feet flat on floor 7. 5. No talking during or between
measurements

Sitting with back supported by chair



Clinical Assessment

&

HISTORY, INCLUDING
LIFESTYLE

4

PHYSICAL EXAMINATION, ECG, ECHO, CT, RENAL US,
FUNDOSCOPY VASCULAR
BMI / WAIST

ABPM, HBPM, OBPM TO
CONFIRM DIAGNOSIS

L

LABS — FBC, UE, TFTS, UA,
VMA, URINALYSIS, HBAITC,
FBG,

~
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TABLE 2. Factors that influence CV risk in patients with hypertension

Parameter for risk stratification, which are included in SCORE2 and SCORE2-OP
Sex (men >women)
Age
Level of SBP*
Smoking — current or past history
Non-HDL cholesterol
Established and suggested novel factors
Family or parental history of early onset hypertension
Personal history of malignant hypertension
Family history of premature CVD (men aged <55 years; women aged <65 years)
Heart rate (resting values >80 bpm)
Low birth weight
Sedentary lifestyle
Overweight or Obesity
Diabetes
Uric acid
Lp(a)
Adverse outcomes of pregnancy (recurrent pregnancy loss, preterm delivery, hypertensive disorders, gestational diabetes)
Early-onset menopause
Frailty
Psychosocial and socioeconomic factors
Migration
Environmental exposure to air pollution or noise
Additional clinical conditions or comorbidities
True resistant hypertension
Sleep disorders (including OSA)
COPD
Gout
Chronic inflammatory diseases
Nonalcoholic fatty liver disease (NASH)
Chronic infections (including long COVID-19)
Migraine
Depressive syndromes
Erectile dysfunction
Hypertension-mediated organ damage (HMOD)
Increased large artery stiffness:
Pulse pressure (in older people) 60 mmHg
Carotid—femoral PWV >10 m/s (if available)
Presence of non-hemodynamically significant atheromatous plaque (stenosis) on imaging
ECG LVH (Sokolow—Lyon index >35mm, or R in aVL 11 mm; Cornell voltage-duration product (b6 mm in women) >2440 mm ms, or Cornell voltage >28 mm
in men or >20mm in women)
Echocardiographic LVH (LV mass index: men >50 g/m" ; women >47 g/m’ (m % height in meters); indexation for BSA may be used in normal-weight patients:
>115g/m’ in men and >95/m’ in women
Moderate increase of albuminuria 30-300 mg/24 h or elevated ACR (preferably in morning spot urine) 30-300 mg/g
CKD stage 3 with eGFR 30-59 ml/min/1.73 m'
Ankle—brachial index <0.9
Advanced retinopathy: hemorrhages or exudates, papilledema
Established cardiovascular and kidney disease
Cerebrovascular disease: ischemic stroke, cerebral hemorrhage, TIA
Coronary artery disease: myocardial infarction, angina, myocardial revascularization
Presence of hemodynamically significant atheromatous plaque (stenosis) on imaging
Heart failure, including heart failure with preserved ejection fraction
Peripheral artery disease
Atrial fibrillation
Severe albuminuria > 300 mg/24 h or ACR (preferably in morning uring >300 mg/g
CKD stage 4 and 5, eGFR < 30 mL/min/1.73m’




;: ig Measurement Parameter Abnormality threshold
g
53 ECG
== LVH Sv1 + Rys (Sokolow-Lyon) >35 mm
55 R wave avL >11 mm
=2 5 Syz + Ran (Cornell voltage) =28mm (M), =20mm (W)
g E‘T LWH Cornel| vollagg (-++6 mm in W) x QRS duration >2440mms
Oz (Cornell duration product)
&2 ECHO
88 LVvH LVIM/BSA (g/m”?) =115 (M), =95 (W)
;; LVM/height (g/m?7) >50 (M), =47 (W)
EE RWT LV conc. Remodeling >0.43
g LV chamber size LVDDiam/height =3.4 (M), >3.3 (W) cm/m
Q@ LV diastolic dysfunction € velocity septal <7 cmfs
&3 € velocity lateral <10emis
Erf LV filling pressure Efe' average ratio =14
g3 LAV/BSA >34 m/m?
o= LAV/height® >18.5 (M) or >16.5 (W) ml/m?
=% LV systolic dysfunction GLS <20%
8 g Kidney
2 b Function eGFR <60 ml/min/1.73 m?
R Albuminuria UACR >30mg/g
= ? Renal resistive index RRI >0.7
£3 Large artery stiffness
s Pulse pressure Brachial PP (>60 years) >60 mmHg
m E Pulse wave velocity baPWV (in people 60-70 years) =18 m/s
,2 '; cfPWV (in people 50-60 years) =10m/s
oF Carotid atherosclerosis
3 Q Plaque IMT >1.5mm, or focal increase in thickness >0.5mm, or 50% of surrounding IMT
b IMT >0.9mm
X = Coronary atherosclerosis
f:; CAC Age-specific and sex-specific reference value

LEAD



Mid aortic syndrome

Renal parenchymal disease

1-12 yrs

Age
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Use HBPM
_ . and/or
( Diagnosis established — initiate lifestyle interventions ABPM

whenever
I y possible
p
If I -
<150/95 L_ﬂ._m_:, Immediate drug treatment

!

Initiate
drug - g
treatment Aim for optimal BP control at least within 3 months
IfBP is not
controlled




Lifestyle for BP Conftrol

'C { Movement and bodyweight t ) \
wmum& . e e e s
wan-co—hm mm cigh (muscle
ratio <0.5 Vigorous. 20min, 3xweek  20r day 42 min
s Dr ] ractions
\ interval training 25 min, 3x week o
" Food and drink* \
@ @ @
2
Eatatleast5 Eat more lean protein Eat less salt: Eu-tl-nu; Limit sugar
pomomumum (e.g. fish) and nuts <Sgorltsp Refined and
processed food
Eat 25-29 g of fibre Drink 2-3 cups of Other drinks
ldnny zero coffee and/or tea Drink beetroot and pomegranate
\W daity quantities Unsweetened Juice and cocoa drinks /
/—( Body and mind
»Sey Eepcses Q ‘Beacon Hospital
mindfulness, meditation >
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A
150 —

140 —

130 —

120 —

mmHg

Systolic BP target

Most patients®

Diastolic BP target

A
100 —

90 —

80 —

70 —

mmHg

Most patients®

Target .
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ACEi or ARB
Prescribing patterns:

® Start with dual combination therapy
in most patients

e Uptitrate to maximum well tolerated
doses and to triple therapy if needed

® Once daily (preferred in the morning)

Add further drugs if needed
Preferred use of SPCs at any step %

BI-’\
rmDiuretic® Q‘"y ccB®

Additional drug classes

General antihypertensive therapy:
Steroidal MRA

Loop Diuretic

Alpha-1 Blocker

Centrally acting agent

Vasodilator

Special comorbidities:

® ARNi BBc<
® SGLT2i

e Non-Steroidal MRA

13 Downloaded from http:/journals.iww.com/jhypertension by BhDMf5ePHKav1zEoum 1tQfN4a+kJLhEZghsIHo4XMIO
hCywCX1AWnYQp/IIQrHD3i3D0OdRyi7TVSFI4CI3VC4/0AVpDDaBK2+YabH515kE= on 04/01/2024



Trial

ACEi and diuretic combination
PROGRESS [629]
ADVANCE [630]
HYVET [502]

ARB and diuretic combination
SCOPE [631])
HOPE-3 [492)

ARB and CCB
OSCAR [632]

CCB and diuretic combination
FEVER [633]

ACEi and CCB combination
Syst-Eur [498]

Syst-China [145]

BB and diuretic combination
Coope and Warrender [634)
SHEP [635)
STOP-Hypertension [636]
STOP-Hypertension 2 [637]

Comparator

Placebo
Placebo
Placebo

Diuretic 4 placebo
Placebo

ARB

Diuretic + placebo

Placebo
Placebo

Placebo
Placebo
Placebo
ACEi or conv. antiHT

SBP difference

Type of patients (mmHg)
Previous stroke or TIA -9
Diabetes -56
Hypertensive; >80 years =15
Hypertensive; >70 years -3.2
Patients at intermediate CV risk -6

without CV disease
(38% hypertensive patients)

Combination of two RAS blockers/ACEi + ARB or RAS blocker + renin inhibitor

ONTARGET [638]
ALTITUDE [561]

ACE inhibitor or ARB
ACE inhibitor or ARB

Older, high-risk hypertensive patients -24
Hypertensive -4
Older with ISH -10
Older with ISH -9
Older hypertensive -18
Older with ISH 13
Older hypertensive -23
Hypertensive 0
High-risk patients

High-risk diabetic patients

Outcomes (change in relative risk)

—28% strokes (P <0.001)
-9% micro/macrovasc. events (P = 0.04)
-34% CV events (P<0.001)

-28% nonfatal strokes (P = 0.04)

NS overall difference in CV events but
-27% in CV events in patients with baseline
BP>143.5mmHg

NS overall difference in CV events -31% events,
patients with CV disease (P=0.02)

~27% CV events (P< 0,001)

~31% CV events (P< 0.001)
~37% CV events (P< 0.004)

~42% strokes (P<0.03)
-36% strokes (P<0.001)
-40% CV events (P=0.003)
NS difference in CV events

More renal events
More renal events
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Prefer SPCs
at any step

()

Step 1

[rual combination

Step 2

Triple combination

Step 2
Add further drugs

Start with Dual Combination
Therapy in most patients

) 4

ACEi or ARB + CCB or 4 Diuretic®

Increase to full-dose if well tolerated
— up to ~ 60% controlled®

-

¥

ACEi or ARB + CCB + [y, Diuretic

Increase to full-dose if well tolerated
— up to ~ 90% controlled®

¥

True resistant Hypertension®
— Up to ~ 5%

¥

Consider to consult hypertension
specialist in patients who are still
not controlled

Start with Monetherapy anly in selected patients:
& Low risk hypermension and BP =15009% mimHo

& of hlgh-nofmal BP and very high OV nsk

# or frail patients andfor advanced age

BB"

Can be used
as monotherapy
or at any step
of combination
therapy



( Sodium and fluid retention ) ( Activation of SNS and RAAS) ( Impaired vascular function J

| ¥ &

[ Apparent resistant hypertension ]

up to 10-20%

4

Confirm true resistant hypertension

ABPM or HBPM
Verify medication adherence
Exclude secondary hypertension

¥

True resnstant hypertens:on j

Adapt and intensify lifestyle
[Tm-u\hlj“OnBrfU(' ﬂ”'Ch' a W@ﬁ'

Consider to consult hypertension specialist

| (35 o U P Gy e et R o AL L gt piad [ )
16 m f}:ll(:_“m;n.wr(},u':lﬁ_'—x:ﬂ||lc(euts(o,}ms_oﬂ{:l,,vf




Lifestyle Interventions

Weight Reduction

Diet — DASH, Mediterranean, Salt restriction, Coffee
Exercise

Reduce alcohol intake

Sleep Hygiene, Secondary causes (OSA)

Stress management (First Beat)

Dr Robert Kelly.ie
Lifestyle Heart Health
Improvement Programs

& Beacon Hospital
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4 . . . . h
k BP-lowering therapy in true resistant hypertension® |

ey

If eGFR =30 ml/min/1.73 m? J [

If eGFR <30 ml/min/1.73 m?
(not on dialysis)

J

:
:

ACEi or ARB + CCB + 1 Diuretic®

Patients not controlled with

) (

Patients not controlled with
ACEi or ARB + CCB + Loop Diuretic®

]

Add N (

) Spironolactone? (preferred)
or other MIRA4
or
I} BB® or Alpha1-blocker
or
I} Centrally acting agent

Adde
I) Chlorthalidone (preferred)
or other . Diuretic
or
Il) BB¢ or Alpha-1 Blocker
or
II) Centrally acting agent

N

or consider
Renal Denervation
If eGFR >40 ml/min/1.73 m?




N\ P N\ : .
Diagnosis >/ Long-term Follow-Up
-‘/ S ¥

e Patient/family history e During the first 3 months
e Physical examination repeated visits with BP
e Office BP measurement easLICmEnts: incheing
- Supplemented by ABPM/ ‘mf’al Y's'ts
HBPM if feasible o Verify lifestyle factors and
® Basic/extended® lab tests acherence
 ECG e Selected lab tests, ECG
if necessa
e Assessment of CV risk and s H
HMOD ° {:d;ust drug treatment
e 3 if necessary
e Imt?tlon Of: i e Aim for BP control within |
- Lifestyle interventions 3'months
and
- Drug therapy

FIGURE 21 Follow-up of patients with hypertension.
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Bottom Line

« Check office / ABPM

« Clinical history, exam, bloods, urine, renal ultrasound

- Start with lifestyle (and meds if high risk)

« Aim is optimum control, irrespective of medication picked
- Combination more effective than single

*  Quarterly monitoring until controlled. Lifelong measures, especially
with stroke, AF, CKD, MI, Premature death risks.

« Difficult fo control — optimise all measures / refer

« Special considerations — pregnancy, elderly, aortic stenosis, Eyes

@ Beacon Hospital
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Useful Reference

Drrobertkelly.ie

Robert.Kelly@beaconhospital.ie

2023 ESH Guidelines for the management of

arterial hypertension

The Task Force for the management of arterial hypertension
of the European Society of Hypertension

Journal of Hypertension Dec 2023

e Beacon Hospital
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