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Hypertension Guidelines Brief History
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Hypertension Guidelines History

<140/90

(<60 years old

General <140/90
Diabetes <140/90

CKD < <130/80 <130/8 <140/90
Ml NR NR

Stroke NR <130/8¢ <14 ) <140/90

<1 Oico & o/ac < l;’,d;’\" 0
Elderly <1599 _ <140/90 +OI3¢

260 years old
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Burden of Hypertension




Effect of Hypertension on Risk of Cardiovascular Death
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on observational studies, risk was present in all age groups 4089 years
BP=blood pressure; CV=cardiovascular; DBP=diastolic blood pressure; IHD=ischemic heart disease; SBP=systolic blood pressure

B Chobanian Avyetal. Hype . 2003;42:1206-1252.




What is the big deal about BP Control?

Analysis of § major observational studies demonstrated that small differences in SBP
resulted in significant risk difference in developing complications:*

1 Stroke mortality by 14%

1 SBP by 5 mmHg ‘ 1 CHD mortality by 9%
.

1uo 1 136 1 All-cause mortality by 7%

J\-ar

A meta-analysis of 61 prospective randomized studies involving 12.7 million person-years
demonstrated that modest SBP reduction was associated with significant risk reduction in
developing complications:?

b 1 Stroke mortality by 10%
1 9BP by 2 mmHg ‘ ty by
drop 1 IHD mortality by 7%

oronary heart disease; IMD=ischemic heart disease; SBP=systolic blood pressure

1. Stalmer R. Hypertension. 1991;17(Supph):h6-120.
2. Lewington S, et al. Lancet. 2002;360:1903-1913.




Treatment works !!
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Among Adults with Hypertension:
Awareness, Treatment, and At Target
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Number of Medications Needed to Achieve Goal Systolic Blood
Pressure

Patients Without Chronic Kidney Disease (achieved SBP)

HOT (138 mmHg)
UKPDS (144 mmHg)
ALLHAT (138 mmHg)

INVEST (136 mmHg)

Patients With Chronic Kidney Disease (achieved SBP)

MDRD (132 mmHg)

ABCD (132 mmHg)
AASK (228 mmHg)
IDNT (238 mmHg)
RENAAL (141 mmHg)

o
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w

Antihypertensive Medications, n




Diagnosis of Hypertension




Diagnosis of Hypertension
* Guidelines for Proper Technique for measurem f BP

*No caffeine during the hour preceding the
reading, and no smoking during the

preceding 30 minutes

sPatient sit quietly for 3-5 minutes before
taking the measurement

*Support the arm at heart level during
measurement *No exogenous adrenergic stimulants,
such as phenylephrine in decongestants

*BP should be measured in both arms. with or eye drops for pupillary dilatation
the arm with the higher pressure being
used 1o make future measurements *A quiet, warm settung

einitially, check ostural changes by sHome readings should be taken upon

taking readings after five minutes supine, varying circumstances
then immediately and two minutes after

standing; this is particularly important in

patients over age b5 years, diabetics,

those taking antihypertensive ir 1gs

tting pressures are recommended for
routine follow-up; the patient should sit
quietly with the back supported for five
minutes and the arm supported at the

level of the heart

*Cuff size
*The length of the bladder should be
80%, and the width of the bladder should
be at least 40% of the circumference of

the upper arm

sManometer

*Aneroid gauges should be calibrated
every six months against a mercury
manometer

20 mins before no smeking

1 %r before ne cabhrierc /e -
congested stimulany

f‘Zj’\ N
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*Number of readings
*Take at least two readings on each visit,
separated by as much time as possible; if
readings vary by more than 5 mmHg,
take additional re ntil tw

consecutive readings are close

pressure is elevated, take the
einone leg, particularly in
patients under age 30 years

*Performance

sinflate the bladder quickly to 20 mmHg
above the systolic pressure as estimated
from loss of radial pulse

*Deflate the bladder by 3 mmHg per
second

*Record the Korotkoff phase V
(disappearance) as the diastolic pressure
except in children in whom use of phase
IV (muffling) may be preferable

*|f the Korotkoff sounds are weak, have
the patient raise the arm, open and close
the hand 5 to 10 times, and then inflate
the bladder quickly

*Note the pressure, patient posit arm
and cuff size: eq, 140/90, seated, right

arm, large advit cuff




Diagnosis of Hypertension
* Guidelines for Proper Technique for measurement of B

sPatient sit quietly for 3-5 minutes before

taking the measurement

*Support the arm at heart level during

measurement

*BF should be measured in both arms, with

the arm with the higher pressure being
used to make future measurements

sinitially, check for postural changes by
taking readings after five minutes supine,
then immediately and ) minutes afte
standing; this is particularly important in
patients over age 65 years, diabetics, or

those taking antihypertensive drugs

*Sitting pressures are recommended for
routine follow-up; the patient should sit
quietly with the back supported for five
minutes and the arm supported at the

level of the heart

oCuff size
*The length of the bladder should be
80%, and the width of the bladder should
be at least 40% of the circumference of

*No caffeine during the hour preceding the
reading, and no smoking during the
preceding 30 minutes

*No exogenous adrenergic stimulants, the upper arm
such as phenylephrine in decongestants
or eye drops for pupillary dilatation sManometer
*Aneroid gavges should be calibrated

every six months against a mercury
manometer

*A quiet, warm setting

*Home readings should be taken upon

varying circumstances

For the diagnosis of hypertension, take

sNumber of readings
*Take at least two readings on each visit,
separated by as much time as possible; if

u’ndinq% vary by more than 5 mm} iq,
take additional readings until two

consecutive readings are close

olf the arm pressure is elevated, take the
pressure in one leg, particularly in
patients under age 30 years

sPerformance

sinflate the bladder quickly to 20 mmHg
above the systolic pressure as estimated
from loss of radial pulse

*Deflate the bladder by 3 mmHg per
second

*Record the Korotkoff phase V
(disappearance) as the diastolic pressure
except in children in whom use of phase
IV (muffling) may be preferable

*If the Korotkoff sounds are weak, have
the patient raise the arm, open and close
the hand 5 10 10 times, and then inflate
the bladder quickly

*Note the pressure, patient position, arm,
ize: g, 140/90, seated, right

» adult cuf

three readings at least one week apart

If > 160 /100 — | wair 15 mins X rhen
repeat it —sif Stell high : Srroke leve| needs rear
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Diagnosis of Hypertension

* Ambulatory (ABPM) and Home BP Monitoring (HBPM)

» . .
* Very useful for patients with white coat hypertension 'easues every 1S 1o 20 mins while

Sleeping
* Ideally be attained in all patients with resistant hypertension  _ ... 15 e while awake
* If out-of-office readings are at or below the desired target, while office readings |

remain elevated, home or office readings may be used to guide medication AR e

adjustments. v
fePo'rh

* Ambulatory monitoring is also a better predictor than office blood pressure
measurements of cardiovascular morbidity (ie, end-organ damage) and mortality in
}ASC?ul patients with resistant hypertension

* Goal is an average of Systolic BP < 135 mmHg and Diastolic BP < 85 mmHg




Diagnosis of Hypertension:

Corresponding Values of Systolic BP/Diastolic BP for Clinic, Home (HBPM),
Daytime, Nighttime, and 24-Hour Ambulatory (ABPM) Measurements.

Clinic HBPM Daytime ABPM Nighttime ABPM 24-Hour ABPM

120/80 120/80 120/80 100/65 115/75

HPTN it 130/80 130/80 130/80 110/65 125/75
in howe

:j\':‘:‘c i 140/90 135/85 135/85 120/70 130/80

160/100 145/90 145/90 140/85 145/90

Whelton PK, et al. Hypertension. Nov. 2017.




Diagnosis of Hypertension




Diagnosis of Hypertension:

sl—Y‘c_SSéLJ Pt.
Office/Clinic/Healthcare
Setting
Normotensive No hypertension
Sustained
hypertension

Masked
hypertension

White coat
hypertension

Hypertension

No hypertension

Hypertension

non - Stre sseJ P)-,
Home/Nonhealthcare/A

BPM Setting
No hypertension

Hypertension

Jangerous
Hypertension Clue: he have e
ojan Jamagqe

y —» Mot (noccent
No hypertension

look Por e.vu) organ
Jamje




Diagnosis of Hypertension:

Detection of White Coat Hypertension or Masked Hypertension
in Patients Not on Drug Therapy

Office BP: Office BP:
>130/80 mm Hg but <160/100 mm Hg 120-129/<80 mm Hg
after 3 mo trial of lifestyle modification and suspect after 3 mo trial of lifestyle modification and suspect
white coat hypertension masked hypertension

Daytime ABPM Daytime ABPM
or HBPM

or HBPM .
BP <130/80 mm Hg BP > 130/80 mm Hg

White Coat Hypertension |, oo™ [10ott ey g Elevated BP
* Lifestyle modification modification and modification and * Lifestyle modification
* Annual ABPM or ﬂBPM start antihypertensive start antihypertensive * Annual ABPM or HBPM to
to detect progression drug therapy drug therapy detect MH or progression
(Class lla) (Class Ila) (Class lib)

Hunortoncinn Nnv 2n17




Detection of White Coat Effect or
Masked Uncontrolled Hypertension
in Patients on Drug Therapy

Diagnosis of
Hypertension:

Utfice BP
Increased CVD risk 25-10 mm Hg
or target organ damage above goal on

23 agents

Screening Screening
not necessary not necessary
(No Benefit) (No Benefit)

Continue
titrating therapy




o r\'c,K: 1.v~ery commen Secoanr7 causes

Diagnosis of Hypertension: 2end organ damage

|
P rnma I’y Lipid profile ~ Jysli pidemiq

Serum creatinine with eGFR* 1ieney

Work up st

Serum sodium, potassium, calcium*

very ommen Cause of Thyroid-stimulating hormone

secondary HPTM Urinalysis *+%e suwe ne protinurea

Basic Testing Fasting blood glucose* Jiaberes

clectrolyre
: - n Electrocardiogram make sure ne abvormalites
BP check is advised routinely LvH

every g years
Urinary albumin to creatinine ratio
leak of protein inurin bes of hypertension

* May be included in a comprehensive metabolic panel

Wholtan PK ot nl Hunortoncinn Nav 2n1v




Diagnosis of Hypertension:

Primary
Work up

bshould indude
V\curolojical exam

vetrinal exam

- atherosclerosis, C AD, carotid AD, PAD, aortic aneurysm

Micro.~ anjl'opar—k/: in_revina




Emerg ency

,mﬂ, B\

wmove clearly
Jma\"carto‘ then
Coton wool

AR‘\‘E&IO\'ENO'AS when ovrery crome

NIPPING the vein
Wi &

Grade

Classification

Grade 1

Grade 11

Grade 111

Grade IV

Mild generalized retinal arteriolar narrowing or
sclerosis —_— s wipping
Definite focal narrowing and arteriovenous crossings
10 IAITowing Lrossings
Moderate to marked sclerosis of the retinal arterioles
Exaggerated arterial light reflex specific
Retinal hemorrhages, exudates and cotton wool spots
Sclerosis and spastic lesions of retinal arterioles

Severe grade I1I and papilledema



Screening for Secondary Hypertension

New Onset or Uncontrolled Hypertension in Adults

Diagnosis of Hypertension:

Conditions

* Drug-resistant/induced hypertension;

* Abrupt onset of hypertension;

* Onset of hypertension at <30 y;

* Exacerbation of previously controlled hypertension;

S e C O n d a ry * Disproportionate TOD for degree of hypertension;

* Accelerated/malignant hypertension

WO r k U p * Onset of diastolic hypertension in older adults (2 65 y)

* Unprovoked or excessive hypokalemia

not indicated

(see Table 13) R

Positive
screening test

Refer to clinician Referral
with specific not necessary
expertise (No benefit)




Secondary Hypertension




A K{Jv\u, s )
Renal parenchymal disease / ye phroyic

2 endocrine \
5 swucwwra\ heart Renovascular disease / nephrivic

CoMmon tn\&? -
*Primary aldosteronism

S e C O n d a r-y Obstructive sleep apnea
Hypertension Drug or alcohol induced

Pheochromocytoma/paraganglioma
Cushing’s syndrome

Hypothyroidism

Hyperthyroidism

Aortic coarctation (undiagnosed or repaired)

Primary hyperparathyroidism

Congenital adrenal hyperplasia

Mineralocorticoid excess syndromes other than primary aldosteronism
Acromegaly

Whelton PK, et al. Hypertension. Nov. 2017.




Secondary

when do | suspeer iv ?

i, resisvanr HPTN

2. Ylash pulmomary edema

Hypertensions«=.».
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2T

Whelton PK, et al. Hypertension. Nov. 2017.
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Uncommon Causes

eurofibromas

atC

heaChIomocytoms

Rapid weig!

Secondary e [
Hypertension

ot common
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coarse skun; cold thyrox

™
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Whelton PK, et al. Hypertension. Nov. 201.




Secondary

Hypertension

Uncommeon Causes (continued from previous page.

Hypertension and
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Raise blood f ressure.
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Management of Hypertension:

ACC/AHA Guidelines

o=

2ror
Normal <120 Lifestyle Modification ax,b‘/;{p !
Ayt ¥
Elevated 120-129 Non Pharm. Rx \
10 year CVO risk:
Stage 1 130-139 <10% Non Pharm. Rx

HpTN

>10% i + BP Medications <130/80
DiabeHe =CAD equivelmr
T2DM v

CRI chrowe rena) inw""dnc;v AL

+ BP Medications <130/80

j_. HPTN urggnc7

> 100
-L—) HPTN Emengency Cerisis)




Management of Hypertension:

ACC/AHA Guidelines

Normal <120 Lifestyle Modification
Elevated 120-129 Non Pharm. Rx
Stage 1 130-139 Non Pharm. Rx
+ BP Medications <130/80

+ BP Medications <130/80




Management of Hypertension:

ACC/AHA
Guidelines

Pseudo-Resistant
. hnsszm‘a
Resistant ﬁtx TFollow
White Coat HTN recommended
Secondary HTN algorithm
Medications
Co-morbidities

Rx Barriers
Convince +he Pt.

Follow up
Follow up

Follow up

Ws nov aitime rrearme




Management of Hypertension
ISH 2020 Recommendations

Diagnosis Office BP measurement
(3 readings — use the average of 2*-3")*
e |
2130/85mmHg |

<130/85mmHg |

!
-

Remeasure after 3years Confirm with home or ambulatory BP monitoring
(1year in those ) "= ] '
Wih ofher riek fackors) Home BP <135/85mmHg Home BP 2135/85mmHg
or 24h ambulatory or 24 h ambulatory
BP <130/80mmHg BP 2130/80mmHg
* Use a validated automated upper am-cuff — r
device with appropriate cuff size for the indi- | : ] T
vidual patient. At first vist measure BP in both Remeasure after 1 year Hypertension diagnosis
ams simultaneously. If consistent difference use —ee = S
the arm with the higher BP.

-

Hypertension. Volume 75, Issue 6, June 2020; Pages 1334




Management of Hypertension

ISH 2020 Recommendations

Evaluation

History & Physical Exam ‘ Lab Tests

* Exclude drug-induced
hypertension |

« Evaluate for organ damage

« Consider additional CV risk factors

* Assess total cardiovascular risk

« Search for symptoms/signs of
secondary hypertension

« Check adherence

Hypertension. Volume 75, Issue 6, June 2020; Pages 1334

» Serum sodium, potassium &

creatinine, uric acid

* Lipid profile & glucose
* Urine dipstick
* 12 lead ECG

Additional Tests

* If necessary for suspected
organ damage or secondary
hypertension




Treatment

ag t of Hypertensio

ISH 2020 Recommendations

Grade 1 Hypertension:

140-159/90-99mmHg

1. Start lifestyle interventions

2. Start drug treatment

« Immediately: In high-risk patients
(CVD, CKD, diabetes
or organ damage)

* After 3-6 months of lifestyle
intervention: In low-moderate
risk patients with persistent BP
elevation :

Grade 2 Hypertension:
2160/100mmHg

1. Start drug treatment immediately
2. Start lifestyle intervention

Lifestyle Interventions
+ Stop smoking
* Regular exercise
* Lose weight
+ Salt reduction
* Healthy diet and drinks
* Lower aicohol intake
* Lower stress
* Reduce exposure
10 air poliution

Drug Therapy Steps
Simplify regimen with once daily dosing and single pill combinations.
Consider monotherapy in low-risk grade 1 hypertension
and in patients aged >80 years or frail

Non-Black Patients

1. Low dose ACEI/ARB* + DHP-CCB

2. Increase 1o full dose

3. Add thiazide-like diuretic

4. Add spironolactone or, if not toler-
ated or contraindicated, amiloride,
doxazosin, eplerenone, clonidine
or beta-blocker

* No ACEVARS in women with or planning pregnancy

Hypertension. Volume 75, Issue 6, June 2020; Pages 1334

Black Patients

1. Low dose ARB* + DHP-CCB or DHP-CCB

+ thiazide-like diuretic

2. Increase to full dose

3. Add diuretic or ACEVARB

4. Add spironolactone or, if not toler-
ated or contraindicated, amiloride,
doxazosin, eplerenone, clonidine
or beta-blocker




Management of Hypertension
ISH 2020 Recommendations

Monitoring

Target Monitor Referral
* BP <130/80 mmHg * BP control « If BP still uncontrolled, or other
* Individualise for elderly (achieve target within 3 months) issue, refer to care provider with
based on frailty * Adverse effects hypertension expertise
" | * Long-term adherence

Hypertension. Volume 75, Issue 6, June 2020; Pages 1334




Management
of

Hypertension
Non Pharmacological
Interventions

L3
Weight loss

Healthy diet

Reduced Intake
of dietary sodium

Enhanced intake
of dietary potassium

Physical activity

Moderation in alcohol
intake

Weight/body fat

DASH dietary pattern

Dietary sodium

Dietary potassium

Aerobic

Dynamic Resistance

Isometric Resistance

Alcohol consumption

Ideal body weight is best goal but at
least 1 kg reduction in body weight for
most adults who are overweight. Expect
about 1 mm Hg for every 1 kg reduction
in body weight

Diet rich in fruits, vegetables, whole
grains, and low-fat dairy products with
reduced content of saturated and trans
| fat

<1,500 mg/d is optimal goal but at
least 1,000 mg/d reduction in most
adults

3,500-5,000 mg/d, preferably by
consumption of a diet rich in potassium

* 120-150 min/wk
* 65%-75% heart rate reserve

* 90-150 min/wk

* 50%-80% 1 rep maximum

* 6 exercises, 3 sets/exercise,
10 repetitions/ set

* 4 x 2 min (hand grip), 1 min rest
between exercises, 30%-40%
maximum voluntary contraction,
3 sessions/wk

* 8-10 wk

In individuals who drink alcohol, reduce
alcoholt to
* Men: <2 drinks daily

Approximate Impact on SBP
Hypertension Normotension

5 mm Hg

-11 mm Hg

-5/6 mm Hg

4/5 mm Hg

-4 mm Hg

-4 mm Hg

2/3 mm Hg

-2/3 mm Hg

2 mm Hg

4 mm Hg

3 mm Hg




Management

of
Hypertension

Pharmacological
Interventions

BP Thresholds and Recommendations for Treatment and Follow-up

Normal BP Elevated BP Stage 1 Hypertension
(BP <120/80 (BP 120-129/<80 (BP 130-139/80-89
mm Hg) mm Hg) mm Hg)

Stage 2 Hypertension
(BP 2 140/90 mm Hg)

Clinical ASCVD

Promote optimal = 7
lifestyle habits Sy {stnma(f;iolf-y -

Yes
Reassess in Nonpharmacologic Nonpharmacologic
1y therapy and therapy and
(Class lla) BP-lowering medication | | BP-lowering medication!
(Class I) (Class 1)

Reassess in
1 mo
(Class I)

Assess and
optimize
adherence
to therapy

Consider
Intensification
of therapy




Management of Hypertension:

« Choice of Initial Medication: 130720 risk, | use { midicarien

* Thiazide diuretics 1st line if Alrican American

* CCBSs — prs. with Kidney issues

* ACE inhibitors or ARBS why prefecalle? phs. with HPTN are ar visk of HF — HE swage ] is
teared wirh ACELs er ARBs so we are Hying ko prevent the remodeling
>160/100 5 2 adjents at lower dose berter than 1 agent at a Hjhcr Jose.

* Use two 1° line agents in patients with:
» Stage 2 hypertension

* Average BP >20/10 mm Hg above their BP target
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oce~ Amledipine

diftydopyridines | retogiping
Iwadipine
Nicardipine SR
Nifedipine LA
W aidipine

Diltlarem SR
nondinydopyidnes | piniasem £R
slow e haart | yormpamil IR
lower ganp Fumcrion | Vorapamil SR

aveid in W Verapamil delayed
onset ER (various




Why Chlorthalidone (CLD) as Thiazide like diuretic?

Chlorthalidone (CLD)

i
s
'
§

Carter BL, etal Hypertension. 2004;43:4°9
Kurtz Wiy pertension. 2010;56:335-337
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Usual Dose, Daily

Class Drug Range Comments
(mg por day)* TV

o3 b
combined
alpha
beta-receptor

* Carvedilol p red in patients with MFEF

* Avoid abrupt cessation

Aliskiren 0 Do not use mbination with ACE
or ARBs

Anti-H y D ertensive ompinin; i I

on K+ supplements or K+ spanng drugs

. . May cause acute renal failure in p: S with
Medications

Avoid in pregnancy

nhibitors

Alpha-1 b ciated with orthostatic hypotension

ally in oider ad

in patients

3l alphal Clonidine oral 8 Generally reserved as last-line due to significant
agonist and other 'cm‘m”m 0103 1 CNS adverse effects, especially in older adults
[ very wselaf 250-1000 . Avoid ab dscontinuation of clonidine, which
drugs t ':,'.-. s t may induce hypertensive cnsis; clonidine must be
| Guanfacine ¢#t7~‘ tapered to avoid rebound hypertension

Direct vasodiators | Hydralazine 200 Ass( sodiur

Minoxidil X achycardia; use with a diuretic and bet
Onuse. Hirsirism

and water retention and

Hydralanne associated with drug-induced lupus.

like syndrome at higher doses

Minoxidil associated with hirsutism and requires
2 loop diuretic. Can ardial effysion




Hypertension & Co-Morbidities




Hypertension & Co- morbidties

Heart Failure)with Reduced Ejection Fraction (HFrEF)

Recommendations for Treatment of Hypertension
in Patients with Heart Failure with Reduced Ejection Fraction (HFrEF)

Referenced studies that support recommendations are summarized in
online Data Supplement 34

Recommendations

. Adults with HFrEF and hypertension should be prescribed GDMT*
titrated to attain a BP less than 130/80 mm Hg.

. Nondihydropyridine CCBs are not recommended in the treatment
of hypertension in adults with HFrEF.

Wheiton PK, et al. Hypertension. Nov. 2015

Consider ACEls & P -blocicers




Hypertension & Co- morbidties

Heart Failure with Preserved Ejection Fraction (HFpEF)

Recommendations for Treatment of Hypertension
in Patients with Heart Failure with Preserved Ejection Fraction (HFpEF)

Referenced studies that support recommendations are summarized in
online Data Supplement 35, 36

1. In adults with HFpEF who present with symptoms of volume
overload, diuretics should be prescribed to control hypertension.

. Adults with HFpEF and persistent hypertension after management
of volume overload should be prescribed ACE inhibitors or
ARB and beta blockers titrated to attain systolic BP less than
130 mm Hg.

Whelton PK, et al. Hypertension. Nov. 2015

Jiuriries — symrrarus releift in HF PEF 4+ |ower RP




Hypertension & Co-

morbidties

Whelton PK, et al. Hypertension. Nov. 2017

Management of Hypertension in Patients with
Stable Ischemic Heart Disease (SIHD)

Reduce BP to <130/80 mm Hg with
GDMT beta blockers®, ACE inhibitor, or ARBT
(Class I)

ool A visk of sireke




Management of Hypertension in Patients with
Chronic Kidney Disease

Hypertension & Co- (Class 1

morbidties

ACE inhibitor
. (Class lla)

Wheiton PK, et al. Hypertension. Nov. 2017

2 with albuminuria




\o\ac) ﬁ\j in vhe brain

Management of Hypertension in Patients with
Acute Intercerebral Hemorrhage

Hypertension & Co-

mor b | d ties Acute (<6 h from symptom onset)
Spontaneous ICH

SBP
150-220 mm Hg >220 mm Hg

SBP lowering to SBP lowering with
<140 mm Hg continuous IV infusion
(Class 1) & close BP monitoring
Harm (Class lla)

Whelton PK, et al. Hypertension. Nov. Ro17.




Hypertension & Co-

morbidties

Whelton PK, et al. Hypertension. Nov. 2017.

- g

Management of Hypertension in Patients with
Acute ischemic Stroke

Acute (<72 h from symptom onset)
Ischemic Stroke and Elevated BP

Patient qualifies for IV
thrombolysis therapy

Lower SBP to <185 mm Hg and DBP <110 mm Hg
before initiation of IV thrombolysis

(mo >220/110 mm Hg

1460 /100 fine

Lower BP 15%
during first 24 h

(Class lib)

Initiating or reinitiating treatment of
hypertension within the first 48-72 hours
after an acute ischemic stroke is not
effective to prevent death or dependency
(Class lli: No Benefit)

Maintain BP <180/105 mm Hg
for first 24 h after IV thrombosis
(Class I)

For pre-existing hypertension, reinitiate
antihypertensive drugs after neurological stability
(Class lla)




Hypertension & Co-

morbidties

Whelton PK, et al. Hypertension. Nov. 201).

Aim for
BP <140/90 mm Hg
(Class ib)

Usefulness of starting
antihypetensive
treatment is not
well established

(Cass ib)
Aim for

BP <130/80 mm Hg
(Cass ib)




Hypertension & Co- morbidties

Diabetes Mellitus

. A# first-line classes of antihypertensive agents (i.e., diuretics, ACE inhibitors, ARBs, and CCBs) are useful and
effective.

ACE inhibitors or ARBs may be considered in the presence of albuminuria

Atrial Fibrillation

* ARB can be useful for prevention of recurrence of AF

Aortic Regurgitation
* Avoid Bradycardia —p.avoié B —blockers

Aortic Disease

* Beta blockers
»”




Hypertensive Crises




Hypertensive
Crises

Really worsen GP

5c(mfrems-.
SOB, ches gain
eadache , nause | vomiting mm\na\c«\ Jeticient,

Bluriy ob vsion s acrive fuger o dary

Diagnosis and Management of a Hypertensive Crisis

SBP >180 mm Hg and/or DBP >120 mm Hg

stroke eve}
‘\ very \w)

/ ‘uN‘_H
Qﬁ organ damage rw’\/_ efﬁ ‘<"‘é'\c’

progressive/ -orsemng cest, Rerire sy

Hypertensive Markedly
emergency elevated BP

Reinstitute/ intensify oral
antihypertensive drug therapy
and arrange follow-up

Conditions wipe A - surgely

* Aortic dissection; » B oloserve
* Severe pre-eclampsia or eclampsia;

* Pheochromocytoma crisis

Reduce SBP to <140 mm Hg Reduce BP by max 25% over 1 hT,
during 1* h'and to <120 mm Hg then to 160/100-110 mm Hg over next 2-6 h,
t then to normal over next 24-48 h

(Class I)

Whelton PK, et al. Hypertension. Nov. 2015




ypertensive Crises Medication

Nicardipine | Inta ¢ ) Med n aduanced 20 stencss .
nranes | Fas ackng | | W every S min by 2.5 mg ) ent neede ey nor wmed in Aotsie | | g Labetalol Initial 0.3-1.0 mg/kg dose Contraindicated in reactive airways disease of chroni
maumum 15 mg/® sranosis bes Jafrartoad ¥ Hred Lo and p+ ¢ B a0 o N lndacd Betusthe Dulmonsry 1000, Esner ool ir
o femsate. YChe (max um 2 £) slow IV injection obstructive pulmonary disease specially useful in
Clevidipine douthng every X ) Med 0 s w e It combined pry 10 min or 0.4-1.0 mg/kg/h IV hyperadrenergic syndromes. May worsen HF and
- Jet. then (2 1 - t alphal and infusion up to 3 mg/kg/h. Adjust should not be given in pts with 2nd or 3rd degree
. every 5-1 o DeripiGemia nonselective rate up to total cumulative dose of heart block or bradycardia
" e 32 my PR3 PAPAIDS 3 O ALt e low -
Mmaxmum duation 73 ‘e rang y pt beta receptor 300 mg. This dose can be repeated
+ antagonist every 4-6 h
0dEatOn Sodium Ity 0.3-05m v ’ ) f mmended 10 preven | '
P Itroprusside o o/ e . we dor < v A s ) .
amn » = . . - - e s e Adrenergic Phentolamine | IV bolus dose 5 mg. Additional bolus Used in hypertensive emergencies induced by
» e nn blockers doses every 10 min as needed 10 catecholamine excess (pheochromocytoma
' har N Cardhy non-sele lower BP to target interactions between monamine audase inhibitors
4-1 alpha receg and other drugs or food, cocane toucy,
»
antagonist amphetamine overdose or clonidine withdrawal)
Fogh Eimonary ¢ Jema wp | | v
in HE pres
F prs Nitrogiycerin | Inta 1 @ In inx ) v ” on y e anc Dopamine1 Fenoldopam Initial 0.1-0.3 mcg/kg/min; may be Contraindicated in pts at risk for increased
(IS vasedi . e ¢ ! e . receplor Dopaming ncreased ir v(n-n‘:-r ts o ) intraocular pressure (glaucoma) or intracrania
venodlaroy Lvpre \oad a man eted pts. ina PP ™ N ) T » WG P o d-sbs .
s srable angin selective ‘:Jan-'sl- mecg/ kg/ min e 15 min until target | pressure and those with sulfite allergy )
ysod Wydralazine | Intal 10 mg va stow IV infus BP begns 10 decrease w 1 ’ agonist BP is reached. Maxmum infusion rate u‘gJ it m-jnqn\- nephresclerosis, very ba.
1 (max al Gos ). repea la 4 & 1 " nie -
ooy &-6has e . sy | 16 meg/ke/min nephriric. sqndrome
) Cesraie e agent 1o ,
Angiotensin Enalaprilat Initial 1.25 mg over a 5 min period Contraindicated in pregnancy and should not be
1 converting 1, Doses can be increased up to 5 mg used in acute MI or bilateral renal artery stenosis
s, Camatel ‘_ , i 999-1 ’ - - —~ enzyme every 6 h as needed to achieve BP Mainly useful in hypertensive emergencies
1 recept P‘Ll'x"" i g ” M « inhibitor larget associated with high plasma renin activity
choct . v Jﬂ'? G0sng the bokus G0se s repeate: Wi m‘dy USE) Dose not easily adjusted
i the in* noeaLeC - y Dlox optors an v Relatively slow onset of action (15 min) and
very gore Ty, ements 2 o b way Osease Ao 4
: unpredictability of BP response

suspicion b : pheochremo o | cocaine 5 ampheramine — wha puse d dnt use Esmele| insreas

| use [aberalo!
‘ bh alpha % B
Whelton PK, et al. Hypertension. Nov. 2017

2
—




Resistant Hypertension




Definitions

Uncontrolled HTN

Resistant HTN
N

Refractory HTN
Apparent Resistant HTN
True Resistant HTN

Pseudo-Resistant HTN




Definitions

* Uncontrolled Hypertension:

* BP not meeting goal BP

L> You Ery ko Ereat it , but not controlled Yet




Definitions

ar least on 3 agenrs _, 1 ol them isq
Resistant Hypertension:  d jureHC

Blood pressure that remains above goal in spite of
concurrent use of three anl:ihypertensive agents of
different classes

If tolerated, one of the three agents should be a diuretic

All agents should be prescribed at optimal doses

* 50 % or more of the maximum recommended antihypertensive
dose

Resistant hypertension may be in both systolic and
diastolic but isolated systolic hypertension is common




Definitions

mJ\fqn CeJ

Refractory Hypertension:

Resistant hypertension that cannot be controlled, even
with maximal medical therapy with 2 4 drugs with
complementary mechanisms given at maximal level
under the care of a hypertension specialist.

Refractory hypertension patients also have significantly
higher heart rates despite more beta blocker use

Diminished responses to spironolactone therapy

Treatment failure may be due to neurologic
mechanisms (? sympathetic overactivity)




Definitions

* Apparent Resistant Hypertension:

* Uncontrolled BP despite being prescribed = 3 HTN meds

- Controlled BP on > 4 HTN meds

* This could be:

* True Resistant Hypertension

* Pseudo-Resistant Hypertension




Definitions

* True Resistant Hypertension:

* Uncontrolled BP despite
* Being compliant with an antihypertensive regimen

* Regimen includes three or more drugs including a diuretic and
each at optimal doses

Uncontrolled blood pressure confirmed by 24-hour ambulatory
blood pressure monitoring




Definitions

* Pseydo-Resistant Hypertension:

* Uncontrolled hypertension that appears resistant but is
actually attributable to other factors

5 most common causes:
* Inaccurate measurement of blood pressure
» Poor adherence to antihypertensive therapy

» Suboptimal antihypertensive therapy

* Diuretic and two or more additional drugs each at 5o percent or more of
the maximal recommended antihypertensive dose

Poor adherence to lifestyle and dietary approaches to lower blood
pressure such as a reduced sodium intake

White coat hypertension




Definitions

White Coat Hypertension:

AKA: Isolated clinic or office hypertension

Office readinc?s that averages to be uncontrolled and reliable out-
of-office readings that averages to be controlled.

Prevalence:
* 20-30% of patients

37-44% in Apparent Resistant HTN patients

Tend to have less severe target organ damage and appear to be at
less CV Risk

Having the BP in the office taken by a nurse or technician, rather

than the clinician, may minimize the white coat effect




Epidemiology

* Prevalence:

wot shall

» 8.9% among Hypertensive patients

* Number of resistant HTN is increasing. Possible reasons include:
* Increases in the average age
* Increases in the average weight




Risk Factors for resistany HPTV

®POTENTIALLY A,fjs | can keat
PATIENT RELATED REVERSIBLI

* Higher baseline BP * Suboptimal therapy —, (etentally reversible
(particularly systolic) _ medicarions
* Lifestyle and diet
* Presence of LVH
* Older age
* Obesity

Medications

Extracellular volume
expansion

* African-American race
vor black Secondary causes of

* Chronic kidney disease hypertension

* Diabetes OSA




Risk Factors

* Suboptimal therapy

* Lifestyle and diet
* Obesity
High-salt diet
Physical inactivity

Heavy alcohol intake

* Extracellular volume expansion
* Renal insufficiency,
Sodium retention due to therapy with vasodilators

Ingestion of a high-salt diet (which can be assessed by measuring sodium
excretion in a 24-hour urine collection)




Risk Factors

* Medications f BF

Can raise BP or reduce the response to antihypertensive drugs

Most commonly implicated agents are:
* NSAIDs »

* NSAIDs can interfere with the antihypertensive effect of
virtually any agent, except calcium channel blockers

* Sympathomimetics
* Diet pills
* Decongestants

« Amphetamine-like stimulants
* Cocaine

® Alcohol

®© Glucocorticoids

CONW\OY\

Estrogen-containing contraceptives

Erythropoietin " reual Failure used

Herbal preparations (ephedra or ma huang)

Natural Licorice o5-r

Calcineurin inhibitors (cyclosporine and tacrolimus) . |
Antidepressants O used in kidney Hransplanks & rransplanks n_9enera




Risk Factors

* Secondary causes of hypertension
* Should be considered in al patients with resistant HTN

* More common:
* Primary aldosteronism
* Renal artery stenosis
* Chronic kidney disease
* Obstructive sleep apnea

* Less common:
* Pheochromocytoma
* Cushing's syndrome
* Hyperparathyroidism
* Aortic coarctation




Risk Factors

Primary Aldosteronism
*  10-20% of patients with resistant hypertension

* Unexplained hypokalemia is the major clue (>50% of patients with proven primary
hyperaldosteronism are normokalemic)

Renal Artery Stenosis
® common cause

+ 2forms
Atherosclerotic disease

Fibromuscular dysplasia

Chronic kidney disease

« Asrenal function declines, there is an increasing need for additional antihypertensive medications
Diuretics play a central role
“Dry weight" defined as the weight at which further fluid loss leads to either symptoms (fatigue,

orthostatic hypotension) or decreased tissue perfusion as evidenced by an otherwise unexplained
elevation in the blood urea nitrogen and/or serum creatinine concentration




Risk Factors

* Obstructive sleep apnea
« Severity of sleep apnea correlates with the severity of hypertension

Screen for OSA in Resistant HTN with following risk factors
Obesity
Loud snoring

Daytime sleepiness

Treatment of OSA with positive airway pressure provides a usvally modest antihypertensive
benefit among patients with hypertension
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Management of Resistant Hypertension

Algorithm Depicting the Management of Resistant Hypertension

Step 1
Ensure low sodium det
<2400 mg/d
Ma timize Mestyle interventions
6 hours uninterrupted sieep +
duotary pattern
© Weght ow
« rercise

Optimize 3dnag regimen
[naure adherence 1o 3 antityper tonwve
agents of difterent classes (HAS biocher
CCB. duretic | ot masimum o masimatly

Wokrated doses Diurotc type must be
apprope ate or hidney Tund ton

Exciude othes causes of hypertemuwon
GGG BecOnaa Y Causes. whete coat +
Mect and Medcation monadhe rence 0

BP not at target
Step 2
Substitute optimally dosed thiazide like Gluretic. o  ChioMNadone of Fdaps
BP not at target
Step 3
Add mine raloc orticold receptor antagonist (MRA): o

BP still not at target

Step 4
add [-bbocker © ¢

ran e topw

Check heart rate: .
» P blocher (o g . labetatol

Pt » Quarta tefteTe

BP still not at target
Step 5

1 verate

teved or

-
Dk

Dvee tumes dady ac
3 be ade

BP still not at target
Step 6

D
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Renal Denervation

ressure reductions (mm Hg) among patients treated with renal d in randomized trials

6.8 I
7.5

bal SYMPLICITY Registry.

W OFF MED  HTN.SOL
-5.5
9.0

-11.0

Change in 24-hour Systolic Blood Pressure (mm Hg)

Note: Global SYMPLICITY Registry, S TY HTN-2 i JAPAN trials involve treatment with SYMPLICITY Flex
catheter (} CardioVascular, Santa Rosa, CA); SPYRAL ON and OFF MED » RAL FF-MED Pivota
al, SYMPLK yral catheter (Medt ~ardioVascular); RADIANCE HTH N RDN system (

al, Palo Alto,

Kandzari D. Cardiology Magazine. June 2020




Renal Denervation

RADIANCE HTN
TRIO




Renal Denervation

RADIANCE HTN TRIO

Thermal Profile
+ Water Cooling

Ring of ablative energy (depth
of 1-6 mm) to interrupt renal
nerve traffic

Arterial wall protected by water
circulating through balloon

2-3 sonications lasting 7
seconds each are delivered to
each main renal artery




Renal Denervation

RADIANCE HTN TRIO

Primary Efficacy Endpoint:
Change in Daytime Ambulatory SBP at 2 Months

Intent-To-Treat Population Complete ABPM Population

RON Sham Sham
(N=69) (N=6T)

318 - iy

Modian Between Group
Differd~ce
45 mmhg
9% CL 45110 03)
P=0.022°
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