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* High blood pressure is the most prevalent and modifiable risk factor for
the development of cardiovascular diseases, including

e coronary artery disease,
* heart failure,

e atrial fibrillation,

e stroke,

 dementia,

e chronic kidney disease,
 all-cause mortality.



* Clinicians should collaborate with community leaders, health
systems, and practices to implement

e screening of all adults in their communities
* implement guideline-based recommendations

e regarding prevention and management of high blood
pressure.



* Multidisciplinary team-based care is effective in assessing and
addressing patient access to medications and other structural
barriers to support individual patient needs and thereby reduce
barriers to achieving hypertension control.



Table 5. Prevalence of Hypertension® Among US Adults
Aged 18 to 80 Years, 2017 to 2020

Overall 49.5% (59.0 million) 43.9% (56.3 million)

Age groups, y

18-29 20.3% 9.0%

30-44 39.6% 23.7%
45-59 57.4% 52.5%
60-74 70.7% 71.4%
75-80 83.7% 84.8%

Racial and ethnic
groups (age-adjusted)

NH White 47.0% 39.0%
NH Black 56.8% 56.7%
NH Asian 49.8% 39.1%
Hispanic 50.4% 36.3%
Other 50.7% 47.9%

*Hypertension defined as diagnosed hypertension, BP =130/80 mm Hg, or
receiving antihypertensive therapy. Derived from NHANES.®
BP indicates blood pressure; and NH, non-Hispanic.



Table 4. Categories of Blood Pressure in Adults”*

SBP DBP
BP Category
Normal <120 mm Hg and <80 mm Hg
Elevated 120 to 129 mm Hg and <80 mm Hg
Hypertension
Stage 1 130 to 139 mm Hg or 80 to 89 mm Hg
Stage 2 >140 mm Hg or >90 mm Hg

BP indicates blood pressure (based on an average of
obtained on >2 occasions, as detailed in Section 3 (“Evaluation and Diagnosis”);

>2 careful readings

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

"Adults with SBP and DBP in 2 categories should be designated to the higher
BP category. This table excludes individuals who are pregnant (see Section 11.5,
“Hypertension and Pregnancy”). Adapted with permission from Whelton et al.’
Copyright 2018 American College of Cardiology Foundation and American Heart

Association, Inc.
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Figure 1. Rates of Awareness, Treatment, and Control of Hypertension Among US Adults Aged 18 to 80 Years, 2017 to 2020*.
"Missing data points indicate uncertain estimates due to small sample sizes for that subgroup. NH indicates non-Hispanic. Derived from
NHANES.S



* Hypertension frequently co-occurs with other CVD risk factors. From 2017 to 2020, of
adults with hypertension in the United States

* 16.6%were current smokers,

* 72.6% were overweight or obese,
* 12.3% had diabetes,

* 13.4% had diagnosed CKD,

* |eading to additive and synergistic risks for CVD is associated with
fatal and nonfatal cardiovascular events in a graded, log-linear
fashion, with an approximate doubling of risk for each 20-mm Hg
higher SBP and 10-mm Hg higher DBP level Hypertension frequently
co-occurs with other CVD risk factors.
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Figure 2. Estimated 10-Year Risks for
Total Cardiovascular Disease Using
the PREVENT™ CVD Risk Equations,
Stratified by Blood Pressure Levels
With Selected Combinations of Risk
Factors.

CVD indicates cardiovascular disease;
eGFR, estimated glomerular filtration rate;
and HDL, high-density lipoprotein. Derived
from Khan et al’®2° via PREVENT.



3.1. Patient Evaluation
3.1.1. Accurate Measurement of In-Office BP

Recommendations for Accurate Measurement of In-Office BP

. When diagnosing and managing high BP in adults,
standardized methods are recommended for the

e accurate measurement and documentation of
in-office BP (Figure 3).!-3
C-EO to use the oscillometric method with an

automated device over the auscultatory method




e Oscillometric devices estimate BP by measuring oscillations during cuff
inflation or deflation.

* At the point of maximum cuff oscillations, the BP in the cuff is equivalent to
the mean BP in the artery, and SBP and DBP are estimated using proprietary
manufacturer algorithms.

* For this reason, only oscillometric devices that were validated with a rigorous
standardized protocol with BP measurement using a reference standard are
recommended for use (termed validated devices.

* See https://www.validatebp.org



Accurate Office Blood Pressure Measurement

 Office BP should be based on the average of available readings, and
an average of 2 BP measurements obtained on 22 separate
occasions may minimize error.

* Regardless of the office BP measurement approach, clinicians and
staffs should have initial and ongoing training, including competency
checks ideally every 6 to 12 months, to maintain best practices for
measuring BP.



Precision Measurement: The In-Office Blueprint

S
@
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Environment & Prep

Avoid caffeine, exercise,
and smoking 30 mins prior.

n Arm & Device

O Bare arm supported at
E@ heart level.

Empty bladder.
Temperature-controlled

room.

NN

Posture

Back supported.

Feet flat on floor, legs
uncrossed.

Sit relaxed for >5 minutes.

Use the correct cuff size.

!I? Use a validated
oscillometric device.

-

-
n Execution
&) No talking (patient or
Q clinician).

>

1 minute apart.

f Take 22 readings at least
Average the readings.
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Table 6. Routine Laboratory Testing for New Diagnosis of
Hypertension

Diagnostic Tests

Complete blood count

Serum sodium, potassium, calcium

Serum creatinine with estimation of glomerular filtration rate (based on the
2021 CKD-EPI Creatinine Equation)

Lipid profile

Fasting blood glucose or Hemoglobin A1c

Thyroid-stimulating hormone

Urinalysis

Urine albumin-to-creatinine ratio; urine protein-to-creatinine ratio

ECG

Modified with permission from Whelton et al.* Copyright 2018 American Col-
lege of Cardiology Foundation and American Heart Association, Inc.
ECG indicates electrocardiogram.



* Electrocardiography can provide important information on subclinical
CVD (eg, left ventricular hypertrophy), and cardiac biomarkers,
echocardiography, and coronary artery calcium scoring allow more
refined risk estimation for CVD and assessment of the prevalence and
extent of subclinical CVD.



* AOBP is typically measured without a clinician present (ie, unattended
AOBP).

* Regardless of the measurement approach, errors in measurement
technique are common if the measurements are taken incorrectly in
terms of patient preparation and positioning, environment, and
equipment and can result in a misleading estimation of an individual’s
true in-office BP level.



Out-of-office BP measurement( ABPM or HBPM)

* Confirmation and management of hypertension
e Greater number of BP measurements



* ABPM can:
e 1) provide estimates of mean BP over the entire monitoring period
, and separately during daytime and night-time

 2) determine the daytime-to-night-time BP ratio to identify the extent of
nocturnal “dipping”

* 3) identify the early-morning BP surge pattern;

 4) estimate BP variability;

e 5) allow for recognition of hypotension



 ABPM or HBPM are recommended to confirm the diagnosis of
hypertension

* 2. In adults who are taking antihypertensive medication, HBPM is
recommended for monitoring the titration of BP-lowering medication,
along with co-interventions such as patient telehealth counseling,
and clinical interventions, education.



* Evidence suggests that HBPM more strongly predicts CVD outcomes
than office BP and may be more reproducible than ABPM.



High-quality evidence supports the use of HBPM in combination with
cointerventions, such as patient education, telehealth , and
medication titration using prespecified algorithms, for the longitudinal
management of BP.

* Meta-analyses of RCTs have identified modest reductions in office
SBP and DBP at 6 months and 1lyear with the use of HBPM on its
own without cointerventions, as compared with usual care.




Morming, within 1 h of waking, after urination,
before breakfast and drug Intake

——

At lzast 2 readings, with a 1-minute intenal!

@ twice daily, for at least 3 days. but preferably7days

Evening before going to bed

American Journal of Hypertension 34,8, August 2021



Home Blood Pressure Monitoring

i Device and blood pressure cuff

Use a blood pressure device that has been validated for accuracy. Check with your
clinician or other members of your care team, and the following website for devices:
www.validatebp.org.

Use the correct cuff size matched to the size of your arm.

Patient preparation

Avoid smoking, caffeinated beverages, or exercise within 30 minutes before blood
pressure measurements.

Positioning of patient and cuff
Place the cuff on a bare arm, and your arm should be supported at heart level.
The bottom of the cuff should be placed directly above the bend of the elbow.

You should relax, and sit in a chair (feet on floor, legs uncrossed, and back supported)
for at least 5 minutes.

Blood pressure measurement

While relaxing and measuring your blood pressure, please do not talk, use your phone,
or watch TV.
You should take 2 readings 1 min apart twice a day (for a total of 4 readings):

2 readings in the morning after emptying your bladder (urinating) and before taking
your medication &Na eaung; and 2 readings at bedtime before sleep.

Check blood pressure for 3 days (minimum) to 7 days (preferred) before your
appointment or interaction with your clinician.

Document your daily blood pressure measurements in writing or electronically.

Share your readings with the clinician taking care of you.
- y 4

Figure 4. Home Blood Pressure Monitoring.'®
See Table 7 for HBPM targets. BP indicates blood pressure; and HBPM, home blood pressure monitoring. Adapted with permission from Wheltor
et al.'® Copyright 2019 American College of Cardiology Foundation and American Heart Association, Inc. Created by Sceyence Studios.
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Table 7. Values of Systolic/Diastolic Blood Pressure for Am-
bulatory and Home Blood Pressure Monitoring Correspond-
ing to Office Systolic/Diastolic Blood Pressure Levels

Office, HBPM, Daytime Nighttime 24-Hour

mm Hg mm Hg ABPM, mm Hg | ABPM, mm Hg | ABPM, mm Hg
120/80 120/80 120/80 100/65 115/75 |
130/80 130/80 130/80 110/65 125/75

140/90 135/85 135/85 120/70 130/80
160/100 145/90 145/90 140/85 145/90

Modified with permission from Whelton et al.”® Copyright 2018 American Col-
lege of Cardiology Foundation and American Heart Association, Inc.

ABPM indicates ambulatory blood pressure monitoring; BPF blood pressure;
DBP, diastolic blood pressure; HBPM, home blood pressure monitoring; and SBPF,
systolic blood pressure.



Table 8. Environmental, Behavioral, and Genetic Causes of

Hypertension

Dietary Intake Factors

Nondietary Factors

Higher sodium intake

Genetic variants

Lower potassium intake

Overwelight/obesity

Lower calcium/magnesium
Intake

Lower physical activity/fitness

Lower diet quality (lower intake
of fruits/vegetables, plant pro-
teins, fiber)

Sleep disturbances (related to duration,
quality, regularity, and/or disordered
breathing)

Alcohol intake

Psychosocial stressors

Air pollution




The 2025 Paradigm Shift: Key Guideline Updates

Risk Assessment
The shift to the PREVENT™ calculator

(27.5% 10-year risk threshold)

for initiating pharmacotherapy in
Stage 1HTN, replacing the older
Pooled Cohort Equations (PCE).

Secondary Screening

Universal screening for Primary
Aldosteronism is now recommended
for ALL adults with resistant
hypertension, regardless of whether
hypokalemia is present.

<

Pharmacology

For Stage 2 Hypertension
(2140/90), the preferred initiation
is two first-line agents in a
Single-Pill Combination (SPC) to
drive adherence.

Cognitive Preservation

A strict goal of SBP <130 mm Hg is
now a Class 1 recommendation
specifically to prevent mild cognitive
impairment and dementia.

A NotebookLM



Recommendations for Secondary Forms
of Hypertension

* Screening for specific forms of secondary hypertension is
recommended when clinical suspicion is present.

* In adults with resistant hypertension, screening for primary
aldosteronism is recommended regardless of whether hypokalemia is
present.



Hunting for Zebras: Secondary Causes of Hypertension

Cause & Prevalence Clinical Red Flags Diagnostic Workup
Resistant HTN, @ Plagma ta]Idosterone-to- E
: - hypokalemia a0
Primary.Aldosteronism (though absent in most 2025 Update: Do NOT stop
(5-25% prevalence) cases), OSA, incidental most antihypertensives
adrenal mass. (except MRAs) pl'iOl’ to initial
screening to avoid delays.

Obstructive Sleep

Apnea
(25-50% prevalence)

Renovascular
Hypertension
(0.1-5% prevalence)

Snoring, daytime
sleepiness,
resistant/nocturnal HTN,

large neck circumference.

STOP-Bang Questionnaire,
sleep study.

Flash pulmonary edema,
abdominal bruit, abrupt
worsening of BP.

s

= -

2

ultrasound or CT angiogram.

Renal duplex Doppler

Clinical Features
Suggesting
Secondary HTN?

YES: Screen for
Secondary Causes

Positive
Screening
Test?

NO

L

¥ Refer to

Enhance G 2
et Clinician with

Medication

Therapy Secondary

HTN Expertise
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Table 10. Causes of Secondary Hypertension With Indications for Additional Testing and Diagnostic Screening Tests

Common causes

aldosteronism!-3919

tension with hypokalemia (spon-

taneous or diuretic induced); hy-

pertension and muscle cramps
or weakness; hypertension and
incidentally discovered adrenal

mass; hypertension and obstruc-

tive sleep apnea; hypertension
and family history of early-onset
hypertension or stroke

hypokalemia);
especially AF

sodium and potassium,
plasma aldosterone/renin
activity ratio (correction
of hypokalemia and
withdrawal of MRA for
4-6 wks)

OSA>7 25%-50% Snoring, choking, gasping dur- Obesity, large neck STOP-Bang Question- Referral for polysomnography
ing sleep; daytime sleepiness; size (eg, >17 inches naire'; Berlin Question- or home sleep apnea testing
resistant hypertension [men]; >16 inches naire'®; overnight oximetry | if no suspicion of nonrespi-

[women], Mallampati ratory sleep disorders (eg,
class 3-4; loss of nor- narcolepsy)
mal nocturnal BP fall

CKD118 14% Diabetes, obstruction, hema- Abdominal mass or Electrolytes, including so- | Tests to evaluate cause of
turia; urinary frequency and large palpable kidneys | dium, potassium, chloride, | CKD
nocturia; urinary incontinence, (polycystic kidney dis- | and bicarbonate, serum
analgesic abuse; family history ease); skin pallor creatinine, urinalysis, urine
of polycystic kidney disease; microalbumin, serum cys-
elevated serum creatinine; tatin C, renal ultrasound
abnormal urinalysis

Primary 5%-25% Resistant hypertension; hyper- Arrhythmias (with Electrolytes, including Oral sodium loading test

(with 24-h urine aldosterone)
or IV saline infusion test with
plasma aldosterone at 4 h

of infusion or captopril sup-
pression test (in patients not
on ACEi or ARB treatment),
adrenal CT scan, adrenal vein
sampling




Drug or alcohol 2%-20% Sodium-containing antacids; Fine tremor, tachy- Urinary drug screen (illicit | Response to withdrawal of
induced! antidepressants; nicotine (smok- | cardia, sweating drugs) suspected agent

ing); alcohol; NSAIDs; oral (cocaine, ephedrine,

contraceptives; cyclosporine or | MAO inhibitors);

tacrolimus; sympathomimetics acute abdominal pain

(decongestants, anorectics); co- | (cocaine)

caine, amphetamines and other

illicit drugs; neuropsychiatric

agents; erythropoiesis-

stimulating agents; cancer treat-

ment (VEGF inhibitors, Bruton

tyrosine kinase inhibitors and oth-

ers), clonidine withdrawal; herbal

agents (Ma Huang, ephedra)
Renovascular 0.1%-5% Resistant hypertension; hyper- Abdominal systolic- Electrolytes, including so- | Bilateral selective renal intra-

hypertension'®

tension of abrupt onset or wors-
ening or increasingly difficult to

control; flash pulmonary edema

(atherosclerotic); early-onset hy-
pertension, especially in women
(fibromuscular hyperplasia)

diastolic bruit; bruits
over other arteries
(carotid, femoral)

dium, potassium, chloride,
and bicarbonate, renal du-
plex Doppler ultrasound;
magnetic resonance arte-
riography; abdominal CT
arteriography

arterial angiography




Uncommon causes

Hypothyroidism? <1% Dry skin; cold intolerance; Delayed ankle reflex; Thyroid-stimulating None
constipation; hoarseness; periorbital edema; hormone; free thyroxine
weight gain coarse skin; cold skin;
slow movement; goiter
Hyperthyroidism? <1% Warm, moist skin; heat intoler- Lid lag; fine tremor Thyroid-stimulating Radioactive iodine uptake
ance; nervousness; tremulous- of the outstretched hormone; free thyroxine and scan
ness; palpitations, insomnia; hands; warm, moist
weight loss; diarrhea; proximal skin, goiter, thyroid
muscle weakness nodule
Pheochromocytoma/ | <0.6% Resistant hypertension; par- Skin stigmata of neu- | 24-h urinary fractionated CT or MRI scan of abdomen/

paraganglioma?'?2

oxysmal hypertension or crisis
superimposed on sustained
hypertension; “spells;” BP lability,
headache, sweating, palpitations,
piloerection; positive family history
of pheochromocytoma/paragan-
glioma; adrenal incidentaloma

rofibromatosis (cafe-
au-lait spots; neurofi-

bromas); orthostatic
hypotension

metanephrines or plasma
metanephrines under
standard conditions (su-

pine position with indwell-

ing IV cannula)

pelvis, Ga-DOTATATE PET/
CT scan




Indications for Additional

Physical

Prevalence | Testing Examination Findings | Screening Tests Confirmatory Tests

Aortic coarctation 0.1% Young adult with hypertension BP higher in upper ex- | Echocardiogram Thoracic and abdominal CT

(undiagnosed or (age <30y) tremities than in lower angiogram or magnetic

repaired)?® extremities; absent resonance arteriography

femoral pulses; con-
tinuous murmur over
patient’s back, chest,
or abdominal bruit;
left thoracotomy scar
(postoperative)

Cushing syndrome?* | <0.1% Rapid weight gain, especially Central obesity, Overnight 1-mg dexa- 24-h urinary free cortisol ex-
with central distribution; proximal | “moon” face, dorsal methasone suppression cretion (preferably multiple);
muscle weakness; depression; and supraclavicular test midnight salivary cortisol
hyperglycemia fat pads, wide (1 cm)

violaceous striae,
hirsutism

Primary Rare Hypercalcemia Usually none Serum calcium Serum parathyroid hormone

hyperparathyroidism?°

Congenital adrenal Rare Hypertension and hypokalemia; | Signs of virilization Hypertension and hypoka- | 11-beta-OH: elevated

hyperplasia?® virilization (11-beta-hydroxylase (11-beta-OH) or in- lemia with low or normal DOC, 11-deoxycortisol, and
deficiency [11-beta-OH]I); complete masculiniza- | aldosterone and renin androgens; 17-alpha-OH;
incomplete masculinization in tion (17-alpha-OH) decreased androgens and
men and primary amenorrhea in estrogen but elevated DOC
women (17-alpha-hydroxylase and corticosterone
deficiency [17-alpha-OH])

Mineralocorticoid Rare Early-onset hypertension; resis- Arrhythmias (with hy- Low aldosterone and renin | Urinary cortisol metabolites;

excess syndromes tant hypertension; hypokalemia pokalemia) genetic testing

other than primary or hyperkalemia

aldosteronism?°

Acromegaly® Rare Acral features, enlarging shoe, Acral features; large Serum growth hormone Elevated age- and sex-

glove, or hat size; headache, vi-
sual disturbances; diabetes

hands and feet; frontal
bossing

>1 ng/mL during oral glu-
cose |oad

matched IGF-1 level; MRI
scan of the pituitary




Recommendations for Primary Aldosteronism

* |[n adults with hypertension, screening for primary aldosteronism is
recommended in the presence of any of the following conditions to
increase rates of detection, diagnosis, and specific targeted therapy:

* Resistant hypertension (regardless of whether hypokalemiais present),
* Hypokalemia (spontaneous or diuretic induced),

* OSA

* |Incidentally discovered adrenal mass,

* Family history of early-onset hypertension,

e Stroke at a young age (<40 years)



Recommendations for Primary Aldosteronism

* In adults with stage 2 hypertension, screening for primary
aldosteronism may be considered to increase rates of detection,
diagnosis, and specific targeted therapy.



* In adults with an indication for screening for primary aldosteronism,
use of plasma aldosterone, renin activity, and the plasma aldosterone
to renin activity ratio is recommended for initial screening to assess if
thereis biochemical evidence of primary aldosteronism.

* In adults with an indication for screening for primary aldosteronism, it
is recommended to continue most antihypertensive medications
(other than mineralocorticoid receptor antagonists [MRAs]) prior
toinitial screening to minimize barriers to or delays inscreening.



* Primary aldosteronism is a common cause of secondary hypertension
(occurring in 5% to 10% of patients with hypertension and 20% of
patients with resistant hypertension.

* Targeted treatment is associated with improved kidney and
cardiovascular outcomes.

* Nonetheless, rates of screening for primary aldosteronism in
appropriate patients are exceptionally low (1% to 2%).



Organ damage risk and primary
hyperaldosteronism

Patients with primary aldosteronism are at greater risk for target organ damage
than those with primary hypertension.

Meta-analyses of studies that matchedpatients with primary aldosteronism to
those with primary hypertension showed that primary aldosteronism carries a

2.0-fold increased risk of HF,

2.8-fold increased risk of stroke,

1.7-fold increased risk of coronary artery disease
, 4.0-fold increased risk of AF,

increased kidney damage

compared with primary hypertension.



 Patients with hypertension and adrenal “incidentaloma,” an incidentally
discovered adrenal lesion on computed tomography or magnetic resonance
imaging performed for other purposes.

e Additionally, patients with resistant hypertension (regardless of whether
hypokalemia is present), hypertension with hypokalemia (either
spontaneous or diuretic-induced), and hypertension with OSA have a
relatively high prevalence of primary aldosteronism(~20%-35%).



* Patients with hypertension and a history of early-onset hypertension
and/or cerebrovascular accident at a young age may have primary
aldosteronism due to glucocorticoid-remediable aldosteronism (familial
hyperaldosteronism type-1) and therefore also warrant screening.

* Patients with primary aldosteronism typically have suppressed renin
activity (<1 ng/mL/h).

* Most data support that the plasma aldosterone concentration should be
at least 10 ng/dL to interpret the test as positive.

* The most commonly used cutoff value for the aldosterone to renin
activity ratio is 30.



Patients should have unrestricted salt intake, serum potassium in the normal range (to
avoid false-negative testing), and ideally, MRA (eg, spironolactone or eplerenone)
withdrawn for at least 4 weeks before testing.

Beta blockers (BBs) and central-alpha agonists can suppress both renin and
aldosterone.

ACEis and angiotensin receptor blockers (ARBs) may stimulate renin and suppress
aldosterone

Thiazide, loop diuretics, MRA, and potassium-sparing diuretics can stimulate both
renin and aldosterone

Noninterfering medications type, (ie, non-dihydropyridine calcium channel
bIockers[CCBsi vasodilators, peripheral alpha-blockers, and potentially dihydropyridine
for at least2 to 4 weeks prior to repeat testing.



* The diagnosis of primary aldosteronism may require an aldosterone
suppression test such as an intravenous

* (IV) saline suppression test or oral salt-loading test.

* If the diagnosis of primary aldosteronism is confirmed and the patient
agrees that surgery would be desirable, the patient is referred for an
adrenal venous sampling procedure to determine whether
theincreased aldosterone production is unilateral or bilateral in
origin.



Screening for Features Suggesting Secondary Hypertension

Does the patient have any of the following conditions associated with secondary HTN?

* Drug-resistant/induced HTN * Unprovoked or excessive hypokalemia

* Abrupt onset of HTN * Insomnia or daytime sleepiness

*Onset of HTN at <30y * Concomitant adrenal nodule

« Exacerbation of previously controlled HTN * History of early-onset stroke

+ Disproportionate TOD for degree of HTN « Family history of primary aldosteronism

* Accelerated/malignant HTN
+ Onset of diastolic HTN in older adults
(age 265)

YES

v

Screen for primary
aldosteronism and other
secondary forms of HTN

!

Positive screening test?

YES

v

Refer to clinician with
specific secondary HTN
expertise

2b

No = Ephance medication therapy

== NO == Screening not indicated

LEGEND

D COR1
[:] COR 2a
D COR 2b
=



Screening for Features Suggesting Secondary Hypertension

Does the patient have any of the following conditions associated with secondary HTN?

* Drug-resistant/induced HTN

* Abrupt onset of HTN

*Onset of HTN at <30 y

* Exacerbation of previously controlled HTN
* Disproportionate TOD for degree of HTN

* Accelerated/malignant HTN

* Onset of diastolic HTN in older adults
(age 265 )

* Unprovoked or excessive hypokalemia
* Insomnia or daytime sleepiness

» Concomitant adrenal nodule

* History of early-onset stroke

» Family history of primary aldosteronism

= No = Screening not indicated



Table 11. Selected List of Frequently Used Medications and Other Substances That May Cause Elevated
Blood Pressure With Recommendations for Management™®

Agent Possible Management Strategy

Nonprescription drugs/substance

Alcohol Options include abstinence or limit alcohol to <1 drink daily for women and =<2 drinks
daily for men?®27

Caffeine?® Limit caffeine intake to <300 mg/d

Avoid more than 1 cup daily in patients with severe uncontrolled hypertension

Decongestants (eg, phenylephrine, Use for shortest duration possible and avoid in severe or uncontrolled hypertension

pseudoephedrine) Consider alternative therapies (eg, nasal saline, intranasal corticosteroids, antihista-

mines) as appropriate

Herbal supplements (eg, Ma Huang, ephedra, Avoid use

St. John's wort [with MAQO inhibitors, yohimbinel)

Black licorice®® Avoid use

NSAIDs;|acetaminophen Avoid systemic NSAIDs when possible

Limit acetaminophen to less than 4 g/d'?

Consider alternative analgesics (eg, topical NSAIDs), depending on indication and risk

Recreational drugs (eg, “bath salts” [MDPV], Discontinue or avoid use
cocaine, methamphetamine, etc)

Prescription drugs

Sudden withdrawal of central-acting Recommend avoiding oral clonidine for treatment of hypertension whenever possible
sympatholytic drugs such as clonidine and and tapering upon discontinuation®?; use cyclobenzaprine or other muscle relaxants
tizanidine instead of tizanidine®’

Amphetamines® (eg, amphetamine, Discontinue or decrease dose

methylphenidate dexmethylphenidate, dexamfet-

. . . - Consider behavioral therapies or nonstimulants (such as guanfacine) for ADHD?3?
amine, lisdexamfetamine, dextroamphetamine)

Antidepressants® (eg, MAOIs| SNRIs, TCAs) Consider thernative agents (eg, SSRIs)l depending on indication

Avoid tyramine-containing foods with MAOIs

Tfj\sychotics+ (e Discontinue or limit use when possible
N -

38,34
lanzapine) Consider behavior therapy where appropriate

Recommend lifestyle modification (Section 5.1 “Lifestyle and Psychosocial Ap-
proaches”)

Consider alternative agents associated with lower risk of weight gain, diabetes, and
dyslipidemia

Immunosuppressants? (eg, cyclosporine) Consider converting to tacrolimus, which may be associated with fewer effects on BP




Immunosuppressants'® (eg, cyclosporine)

Consider converting to tacrolimus, which may be associated with fewer effects on BP

Oral contraceptives’

Use low-dose (eg, 20-30 mcg ethinyl estradiol) agents or a progestin-only form of
contraception, or consider alternative forms of birth control where appropriate (eg,
barrier, abstinence, nonhormonal lUD)

Avoid use in women with uncontrolled hypertension®®

Systemic corticosteroids' (eg, dexamethasone,
fludrocortisone, methylprednisolone, prednisone,

prednisolone)

Avoid or limit use when possible

Consider alternative modes of administration (eg, inhaled, topical) when feasible

Angiogenesis inhibitor' (eg, bevacizumab)
and tyrosine kinase inhibitors (eg, sunitinib,

sorafenib)

Avoid or limit use when possible

Androgen de
inhibitors (eg

rivation therapv' such as CYP 17

abirateron

e, orteronel)] or andro-

gen receptor antagonist

(eg, enzalutamide)?*

Avoid or limit use when possible

Consider alternative chemotherapy




* Renal artery stenosis refers to a narrowing of the renal artery that can
result in a hemodynamically significant restriction of blood flow,
usually by >75%.

» Atherosclerotic disease (90%) is the most common cause of renal
artery stenosis.

* Atherosclerotic renovascular disease may be present in 14% to 40%
of adults with hypertension; however, only a small fraction (0.1%-5%)
is considered to be hemodynamically significant to result in
renovascular hypertension.



Recommendations for Renal Artery Stenosis

Recommendations

1. In adults with hypertension and atherosclerotic renal
artery stenosis, medical therapy is recommended to
reduce kidney and CVD morbidity and mortality.’3

for whom medical management has failed (eg,
resistant hypertension, worsening kidney function,

2a C-EO and/or acute HF), it is reasonable to refer patients for
revascularization.

artery angioplasty and/or stent placement.

S Fibromuscular dysplasia, it may be reasonable

to refer patients for revascularization
2b C-LD

for revascularization by percutaneous renal artery
angioplasty.*




Recommendations for OSA

. In adults with hypertension and OSA who are
overweight or obese, weight loss interventions
when combined with continuous positive airway

pressure (CPAP) treatment can be effective in
reducing SBP!

2a

2. | In adults with resistant hypertension$nd
2a

moderate-to-severe OSA, CPAP tregtment can be
usefurin reducing BP=°




* OSA is a chronic condition characterized by recurring upper airway
obstruction during sleep, resulting in hypoxia and disrupted sleep.

e Moderate to severe OSA is associated with an increased risk of
hypertension, CVD events, and mortality.

e Antihypertensive medications can treat hypertension in adults with
OSA.

* Weight loss in conjunction with CPAP therapy can reduce BP levels in
adults with OSA who are overweight or obese.



* A meta-analysis examining the impact of weight loss interventions on
BP in adults with OSA demonstrated small effects on SBP (-1.86 mm
Hg; 95% Cl: -3.57 to -0.15 mm Hg) and DBP (-2.07mm Hg; 95% ClI: -
3.79 to -0.35 mm Hg).

 However, weight loss interventions when combined with CPAP
therapy have been shown to lower SBP by 8 mmHg in adults with
moderate-to-severe OSA.



e Recent data from SURMOUNT OSA (Tirzepatide for theTreatment of OSA)
demonstrated that tirzepatide versus placebo was associated with a
reduction in BP at 48 weeks, a prespecified key secondary endpoint, among
adults with moderate-to-severe OSA and obesity.

* For adults not on CPAP therapy, the estimated treatment difference for SBP
was -7.6mm Hg (95% Cl: -10.5 to -4.8 mm Hg) and for DBP was -2.8 mm Hg
(95% Cl: -5.0 to -0.6 mmHg),

* whereas for adults on CPAP therapy the estimated treatment difference for
SBP was -3.7 mmHg (95% ClI: -6.8 to -0.7 mm Hg) and for DBP was-1.1 mm
Hg (95% Cl: -3.2 to 1.0 mm Hg).



* Several RCTs have demonstrated that short-term treatment with CPAP can
reduce high office BP and ambulatory BP by 2 to5 mm Hg,including
among individuals with resistant hypertension.

e Data from the HIPARCO-2 (Long-Term Effect of CPAP on BP in Patients With
Resistant Hypertension) study demonstrate that participants with OSA and
resistant hypertension adherent to CPAP therapy (4 hours/night)
compared with non-adherent CPAP participants had statistically significant
decreases in mean 24-hour ABPM, including night time SBP and DBP (-5.5
and -4.9 mm Hg, respectively) over a 59-month follow-up period.



Prevention strategies

* The etiology of primary (previously termed essential) hypertension is
a complex interplay of genetics, lifestyle choices, and chronic stress.

e Lifestyle and Psychosocial Approaches are useful in primordial
prevention of hypertension.



Recommendations for Lifestyle and
Psychosocial Approaches

COR LOE Recommendations
Weight
1. 0 . . ight
at least 5% of body weight reduction % of
wvated
BP and hypertension.'®
Diet and Nutrients
2. Inadults w'"' R , a heart-
healthy ea DASH eating ASH eating
plan, is rec plan eat elevated

BP and hypl:I LeIISIOUNLT 7

3. |n adults *ith ~Arasithaod bunadbancicn radiction
of dietary dietary sodium intake* is recommended
<9300 n t0<2300 mg/d, moving toward an ideal limit
<1500 n <1500 mg/d

hyperten:

of ,




Recommendations

4. In adults with or without hypertension, potas-
siym-hacad calt ciithetitiitact ~ran ha neaf| to
pre potassium-based salt substitutesT asion,
pal e is
relawcu HIUD LY LU TUUU pISppalauuvll Ul ||av0ring
at home, except in the presence of CKD or use
of drugs that reduce potassium excretion where
monitoring of serum potassium levels is indi-
cated.t20-24

5. In adults with elevated BP or hypertension, mod-
ZE potassium supplementation,§ ‘:
1o, ideally from dietary sources
the luce
potassium excretion where monitoring of serum
potassium levels is indicated.* 25727

6. Adults with or without hypertension who currently

consume alcohol should be advised to pursue a
recommended goal of abstinence, or at least to
reduce alcohol intake to <1 drink/d for women and
<2 drinks/d for men to prevent or treat elevated
BP and hypertension.! 28-31




Physical Activity

Stress Reduction

2b

2b

In adults with or without hypertension, increasing

hysical ac . . exercise
Py h aerobic exercise and/or 4/
program i recistance training € anazor

resistance u alnry, 15 recuttnienueu (0 prevent or
treat elevated BP and hypertension.’41432739

In adults with or without hypertension, stress
reductio mleditatlioln "al meditation may
be reasciiauic w pievene ur uoedt elevated BP and
hypertension, as an adjunct to lifestyle or medica-
tion interventions.”® 1440

In adults with or without hypertension, other
forms of stress management, such as breathing
control techniques or yoga, may be reasonable to
prevent or treat elevated BP and hypertension,
as an adjunct to lifestyle or medication interven-
ti0n8.14'41‘49




Table 12. Lifestyle and Stress Reduction Interventions to Lower Blood Pressure

Weight loss Body weight or BMI Aim for sustained >5% reduction in body —6 to —8 —3to—b 26,1452
weight or >3 kg/m? reduction in BMI;
expect about 1 mm Hg reduction for every
1-kg reduction in body weight
Heart-healthy DASH eating pattern Consume a diet rich in fruits, vegetables, —5to —8 —3to—7 18-15,64,120
diet whole grains, and low-fat dairy products,
with reduced content of saturated and
total fat
Reduced Dietary sodium intake; 24-h urinary so- Optimal goal is <2300 mg/d, but aim for —6 to —8 —1to—4 16-18.78,120.121
intake of sodium | dium an ideal limit of <1500 mg/d
Use of salt Replace cooking/table salt (100% sodium | Reduce dietary sodium intake as above —5to -7 -5 20-22,93
substitute chloride) with salt substitute (25%-309%
potassium chloride, 65%-75% sodium
chloride, and 0%-109% flavoring agents);
24-h urinary sodium and potassium
Enhanced Dietary potassium intake; 24-h urinary Aim for 3500-5000 mg/d, ideally by —6 —3to—6 20-27
intake of potassium consumption of a diet rich in potassium;
potassium or alternative use of moderate-dose phar-
macological potassium supplementation
(<80 mmol)
Reduced Alcohol consumption Optimal goal is abstinence for all adults —4 to —6 -3 29

alcohol intake

for best health outcomes; in patients who
consume alcohol, aim for >50% reduction
in daily intake to no more than 2 drinks/d in
men or 1 drink/d in women




Exercise

Aerobic exercise

90-150 min/wk

65%-75% heart rate reserve

—4 to —8

—2to—7

14,33,36,120,122

Dynamic resistance

90-150 min/wk
50%-80% 1 rep maximum

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

—2 to -7

—2to—5

33,36,106,107

Isometric resistance

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

—5to—10

—4 to —6

14,32,33,36,109,110

Meditation

Transcendental meditation

Training by a professional, followed by 2 x
20 min sessions/d while seated comfort-
ably with eyes closed

—b to -7

14,119

Breathing
control

Slowing respiration

Device-guided session to decrease
respiration to <10 breaths/min for 15 min/d

14




* A Bayesian network meta-analysis assessed thecomparative
effectiveness of 22 lifestyle and stress reduction strategies for BP
lowering.

 The DASH eating plan ranked as the most effective intervention for
BP lowering, followed in order by aerobic exercise, isometric
resistance training, low-sodium/high-potassium salt interventions,
and comprehensive lifestyle interventions.



* In general, there is a reduction in BP of approximately 1/1 mm
Hg(systolic/diastolic) for each 1 kg (2.2 |bs) of weightloss

* . Weight reduction 5% of body weight or 3kg/m2 of BMI, compared
with lesser amounts, produces greater BP lowering in patients with
and without hypertension



* In the largest trial to date, 20 995adults in China, with either a history
of stroke or age 60 years and uncontrolled BP, were enrolled in a
cluster-randomized trial comparing a salt substitute (75% sodium
chloride/25% potassium chloride) with regular salt.

e Use of the salt substitute was associated with SBP reduction by 3.3
mm Hg and significant relative reductions in stroke, MACE, and all-
cause mortality of 12% to 14%, with no increase in risk for
hyperkalemia.



The Initiation Algorithm: When to Start Pharmacotherapy

[]@o Average BP
%  2140/90 mm Hg?

lNo

[0)0 Average BP
2130/80 mm Hg?

Yes

Initiate BP-lowering

Check high-risk criteria:

Yes > Clinical CVD? Diabetes? CKD?

OR
PREVENT 10-year risk 27.5%?

If all are No

\4

medications immediately.

JAN

If any are Yes

(Risk <7.5%)

|
Trial 3-6 months of aggressive
lifestyle intervention.

If BP remains =130/80 mm Hg,
initiate medications.

A NotebookLM



Use of Risk-Based Thresholds for Initiation of BP Treatment in Adults

BP Level-Only ’ | Initiate antihypertensive medications
Does the patient have an average BP to lower BP and reduce CVD risk for
>140/90 mm Hg? L | primary or secondary prevention of

| CVD
I :
NO
?.;;’::hf;:: - Initiate antihypertensive medications
Initiation of BP Does the patient have existing — : to lower BP and reduce CVD risk if
- f clinical CVD (CHD, stroke, HF)? average SBP 2130 mm Hg or DBP
" “t"f"t o >80 mm Hg for secondary prevention
Adults l of CVD
NO
Lot th(." e {nave digbetes 2 Initiate antihypertensive medications to
CKD, or is the patient at increased e
y YES =—ip lower BP and reduce CVD risk if average
short-term risk of CVD (10-year
PREVENT-CVD risk >7 5%")? SBP 2130 mm Hg or DBP 280 mm Hg
risk 27.5%?)’ for primary prevention of CVD
|
NO
Initiate antihypertensive LEGEND
medications to lower BP if B cor1
average SBP 2130 mm Hg or ] corzs
DBP >80 mm Hg after 3-6 -
months of lifestyle intervention []
B cor 3-NoBenent
I cor3-Ham

@ 6 2025 High Blood Pressure
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5.2.3. Initial Medication Selection for Treatment of
Primary Hypertension

Recommendation for Initial Medication Selection for Treatment of
Primary Hypertension

Referenced studies that support the recommendation are summarized

Recommendation

1. For adults initiating antihypertensive drug therapy,

thiazide-type diureticsflong-acting dihydropyridine
CCB, and ACEi or ARB| are recommended as first-
line therapy to prevent CVD.'?




The First-Line Arsenal: Four Core Classes

@V@ Thiazide-Type Diuretics Calcium Channel Blockers (CCB)
& (e.g., Chlorthalidone, HCTZ, Indapamide) Dihydropyridines (e.g., Amlodipine)

and hypokalemia. ower extremity edema.

@{ ACE Inhibitors (ACEi) 8( Angiotensin Receptor Blockers
(e.g., Lisinopril, Benazepril) © (ARB)

(e.g., Losartan, Valsartan)
Pearl: Highly protective in CKD. Watch for
hyperkalemia and cough. Pearl: Excellent alternative if ACEi causes cough.

Class 3: Harm — NEVER use an ACEi, ARB, and/or direct renin inhibitor in

combination due to increased risk of AKI and hyperkalemia.




5.2.4. Choice of Initial Monotherapy Versus Initial
Combination Drug Therapy

Recommendations for Choice of Initial Monotherapy Versus Initial
Combination Drug Therapy
Referenced studies that support the recommendations are

summarized in the

In adults with stage 2 hypertension |SBP >
140 mm Hg and DBP =90 mm Hg), initiation of
antihypertensive drug therapy with 2 first-line
agents of different classes, ideally in afsingle-pill
combination (SPC), is recommended to improve
BP control and adherence.'"®

2. In adults with stage 1 hypertension|(SBP 130-
139 mm Hg and DBP 80-89 mm Hg), initiation
of antihypertensive drug therapy with ajsingle [first-
line antihypertensive drug is reasonable, with
dosage titration and sequential addition of other
agents as needed to achieve BP control.

2a C-EO

3. In adults with hypertension, simultaneous use of an
ACEIi, ARB, and/or renin inhibitor in combination is
not recommended due to the potential for harm.”*




Beta blockers— Atenolol 25-100 2 Beta blockers are not recommended as first-line agents
cardioselective Betaxolol 5-20 ] unless the patient has CHD or HF
, These are preferred in patients with bronchospastic air-
Bisoprolol 2.5-10 ! way disease requiring a beta blocker.
Metoprolol tartrate 100-200 = Bisoprolol and metoprolol succinate are preferred in pa-
Metoprolol succinate 50-200 1 tients with HFrEF.
Avoid abrupt cessation.
Beta blockers—cardioselective | Nebivolol 5-40 1 Nebivolol induces nitric oxide-induced vasodilation.
and vasodilatory Avoid abrupt cessation.
Beta blockers— Nadolol 40-120 1 Avoid use in patients with reactive airways disease.
noncardioselective Propranolol IR 80-160 2 Avoid abrupt cessation.
Propranolol LA 80-160 1
Beta blockers—intrinsic Acebutolol 200-800 2 Generally avoid, especially in patients with CHD or HF.
sympathomimetic activity Penbutolol 10-40 1 Avoid abrupt cessation.
Pindolol 10-60 2
Combined alpha and beta Carvedilol 12.5-560 2 Use of carvedilol is preferred in patients with HFrEF.
blockers Carvedilol phosphate 20-80 1 Avoid abrupt cessation.
Labetalol 200-1200 2
Direct renin inhibitor Aliskiren 150-300 1 Do not use in combination with ACEi or ARB.
Aliskiren is very long acting.
There is an increased risk of hyperkalemia in CKD or in
those on K+ supplements or K+-sparing drugs.
Aliskiren may cause acute renal failure in patients with
severe bilateral renal artery stenosis.
Avoid use in pregnancy.
Alpha-1 blockers Doxazosin 1-16 1 These are associated with orthostatic hypotension, es-
Prazosin 9-90 9 or3 Zgzzll‘layﬁzcilder adults with a greater BP drop with first
Terazosin 1-20 1or2

These may be considered a second-line agent in patients




Table 13. Continued

antagonist

Central alpha-2-agonist and | Clonidine oral 0.1-0.8 2 These are generally reserved as last-line choices because
other centrally acting drugs . of significant CNS adverse effects, especially in older
Clonidine patch 0.1-0.3 1 weekly
adults.
Methyldopa 250-1000 2 Avoid abrupt discontinuation of clonidine, which may in-
Guanfacine 0.5-2 1 duce hypertensive crisis.
Clonidine must be tapered to avoid rebound hyperten-
sion.
Direct vasodilators Hydralazine 100-200 2o0r3 These are associated with sodium and water retention
Minoxidil 5.40 1.9 and reflex tachycardia and should be used with a diuretic
and beta blocker.
Hydralazine is associated with a drug-induced lupus-like
syndrome at higher doses.
Minoxidil is associated with hirsutism and requires a loop
diuretic. Minoxidil can induce pericardial effusion.
Dual endothelin receptor Aprocitentan 12.5 1 Associated with mild-to-moderate fluid retention usually

occurring within the first 4-6 wks of therapy.

Indicated as add-on therapy for patients whose BP is not
adequately controlled on other antihypertensive medica-
tions.

Avoid use in pregnancy.




5.2.7. BP Goal for Patients With Hypertension

Recommendations for BP Goal for Patients With Hypertension
Referenced studies that support recommendations are summarized in

the

In adults with confirmed hypertension who are at
increased risk”™ for CVD, an SBP goal of at least

<130 mm Hg, with lencouragement to achieve
SBP <120 mm Halis recommended to reduce the

risk of cardiovascular events and total mortality.'*

In adults with confirmed hypertension who are not
at increased risk™ for CVD, an SBP goal of <130
mm Hg, with encouragement to achieve SBP
<120 mm Hg, may be reasonable to reduce risk
of further elevation of BP?°

In adults with confirmed hypertension who are at
increased risk™ for CVD, g DBP target of <80 mm
Hg is recommended to reduce the sk of
cardiovascular events and total mortality.®

In adults with confirmed hypertension who are not
at increased risk* for CVD, a DBP target of <80
mm Hg may be reasonable to reduce the risk of
cardiovascular events.®

“Increased risk is defined as a 10-year predicted risk for CVD events of >7.5%

using PREVENT.



Table 15. Evidence-Based Strategies for Improving
Antihypertensive Medication Adherence

Dose consolidation

Single pill combination rather than separate pills

Education/coaching by pharmacists and other health professionals

Electronic/home blood pressure monitoring and feedback

Integration of patient preferences and values/shared decision-making into
management plan

Medication synchronization and reminder aids

Mindfulness-based stress reduction or counseling for high stress, anxiety,
and/or depression

Self-management interventions

Modified with permission from Choudhry et al?' Copyright 2022 American
Heart Association Inc.



Table 16. Pharmacokinetic Drug-Drug Interactions With Antihypertensive Medications

Blood Pressure Drug

Potential Interacting Drug

Clinical Effect

Absorption

Thiazide-type diuretics

Cholestyramine

Decreased absorption leading to reduced BP lowering

Amlodipine, furosemide, metoprolol,
carvedilol, bisoprolol, nebivolol,
telmisartan

Potassium binder (patiromer)

Decreased absorption of antihypertensives leading to reduced BP-lowering
effects. To mitigate this, administer the antihypertensives at least 3 h before or
after taking the potassium binder

Furosemide Potassium binder (sodium zirconium Increased absorption of furosemide due to increased gastric pH leading to in-
cyclosilicate) creased clinical effects (eg, diuresis or risk of hypokalemia); effect diminished
with separation of administration by 2 h
Methyldopa Iron salts Decreased absorption of methyldopa leading to reduced BP lowering
Metabolism

Bisoprolol, carvedilol, metoprolol

CYP2D6 inhibitors (eg, amiodarone,
cimetidine, diphenhydramine, fluoxetin
paroxetine, terbinafine)

(1%

Increased BB concentration Ileading to enhanced clinical effects (eg, hypo-

tension and bradycardia)




Diltiazem, verapamil

CYP3A4 inhibitors (eg, clarithromycin,

erythromycin itraconazole, ketoconazole)

Increased nondihydropyridine concentration leading to enhanced clinical ef-
fects (eg, hypotension and bradycardia)

Diltiazem, verapamil

CYP3A4 inducers (eg, carbamazepin,
phenobarbital, phenytoin, St. John's

Wort, rifampin)

Decreased nondihydropyridine CCB concentratior) leading to reduced clini-
cateffects (eg, minimization of blood pressure and pulse lowering)

CYP3A4 inhibition via amlodipin
verapamil, or diltiazem or other

b=

N A A Ll
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Tacrolimus, oyclosporinle

Increased calcineurin inhibitor concentration leading to increased risk for side
effects (eg, renal impairment)

Dabigatran, rivaroxabanl

Increased concentration leading to increased risk for bleeding

Atorvastatin, simvastatill

Increased statin concentration leading to increased risk for side effects (eg,
myopathy)

Colchicine Increased colchicine concentration leading to increased risk for adverse ef-
fects (eg, neuromuscular toxicity)
Eplerenone Increased risk of hypotension and hyperkalemia

Using a lower dose of eplerenone when combined with diltiazem could be
considered a productive interaction, as the inhibition of eplerenone’s metabo-
lism might allow for lower doses to be effective, reducing the risk of adverse
effects while maintaining efficacy

Elimination

Lithium

Thiazide-type diuretics, RAS blockers

Reduced lithium clearance leading to increased lithium toxicity rislk

P-glycoprotein (P-gp)

Verapamil via P-gp inhibition Dabigatran Reduced P-gp efflux of dabigatran leading to increased dabigatran levels,
which results in a higher risk of bleeding
Verapamil and carvedilol via P-gp Digoxin Reduced P-gp efflux of digoxin leading to increased digoxin levels, resulting in

inhibition

a higher risk of digoxin toxicity




Pharmacologic Drug-Drug interactions With

Antihypertensive Medications

Drug Combinations

Clinical Effect

Cautionary interactions

Any antihypertensive medication

NSAIDs

Reduced BP lowering via sodium retention

Sympathomimetic (eg, pseudoephedrine, dextroam-
phetamine)

Reduced BP lowering

Venlafaxine

Reduced BP lowering

Nondihydropyridine CCB

Beta blockers

Bradycardia or atrioventricular block

ACEi

ARBs

AKI, hyperkalemia

Potassium-sparing diuretics
(Spironolactone, eplerenone, triamterene, amiloride)

Hyperkalemia

Sulfamethoxazole/trimethoprim

Hyperkalemia

Potassium supplements

Hyperkalemia

NSAIDs (eg, ibuprofen, naproxen)

AKI

Clonidine, methyldopa, guanfacine

CNS depressants (eg, zolpidem, alprazolam)

Sedation

Clonidine

Noncardioselective BB (eg, nadolol or propranolol

Unopposed alpha agonism upon BB withdrawal leading to

hypertensive crisis

Advantageous interactions

Dihydropyridine CCB

RAS inhibitor

Reduced risk of dihydropyridine CCB-induced lower leg swelling

RAS inhibitors

Diuretics

Balanced effects on serum potassium levels with diminished pos-
sibility for hypokalemia (with diuretic) or hyperkalemia (with RAASI)

RAS inhibitors

Potassium binder

Lowers risk of hyperkalemia from the RAS inhibitor

Diuretic

Potassium supplement

Lowers risk of hypokalemia from the diuretic




5.3.1. Diabetes

Recommendations for Diabetes
Referenced studies that support the recommendations are

summarized in the

In adults with T2D and hypertension, antihyperten-
sive drug treatment should be initiated at an SBP

of =130 mm Hg with a treatment goal of <130 mm
Hg, with '

mm Hg to reduce CVD morbidity and mortality.’=®

2. In adults with T2D and hypertension, antihyperten-
sive drug treatment should be initigited at a DBP o
>80 mm Hg with a treatment goal|of <80 mm Hg
to reduce CVD morbidity and mortality.®

3. In adults with T2D and hypertension,|all first-line
classes of antihypertensive agents (ie, thiazide-
type diuretics, long-acting CCB, ACEi, and ARB)
are useful and effective for BP lowering.""~®

4. In adults with diabetes and hypertension, ACEi or
ARB are recommended in the presence of CKD as
identified by eGFR <60 mL/min/1 .71m2 or albu-

minuria >30 mg/g and should be congidered when
ipild albuminuria (<30 mg/qg) is preseft to delay
progression of diabetes-related kidney disease.’®12




5.3.2. Obesity and Metabolic Syndrome

Recommendations for Obesity and Metabolic Syndrome
Referenced studies that support the recommendations are

summarized in the

1. In adults with hypertension who also have over-
Iweight or obesity with a BMI =27 kg/m?|incretin
mimetics (eg, GLP-1 receptor agonists) yhen
used for weight management may be effective as
an adjunct to lower BR.'

2b

2. In adults with hypertension who have obesity with
a BMI >35.0 kg/m?, bariatric surgery (when
considered for weight loss) in combination with
behavioral interventions and antihypertensive
therapies may be effective at lowering BP:>°

2b




5.3.4. Prevention of HF in Adults With Hypertension

Recommendations for the Prevention of HF in Adults With
Hypertension
References that support the recommendations are summarized in the

1. In adults with hypertension, treating SBP to
<130 mm Hglis recommended to lower the risk
of developing HF'*

2. In adults with hypertension, treatingl DBP to <80 |

mm Hg is recommended to lower the risk of
developing HE'®




Table 18. GDMT for Patients With Hypertension and HFrEF

Drug Class Notes on Use

BB In patients with HFrEF, even if asymptomatic, use 1 (bisoprolol, carvedilol, metoprolol succinate).  soprolol,
carvedilol, metoprolol succinate).

MRA In patients with symptomatic HFrEF, spironolactone or ep! symptomatic HFrEF, spironolactone or mortality if eGFR is
>30 mL/min/1.73 m? and potassium is <5.0 mEq/L. eplerenone

RAASI with ACEi or ARB In patients with HFrEF and NYHA functior functional class Il to Il symptoms, ARNi morbidity and mortality.

or ARNI

When the use of ARNi is not feasible, ACEi or ARB is recommended to reduce morbidity and mortality.

SGLT2i

SGLT2! are recommended i patients with symi SGIT2j are recommended in patients with symptomatic HFrEF
of the presence of type 2 diabetes.

Additional GDMT to be added as indicated

Hydralazine and isosorbide
dinitrate

FF” P Black with NYHA functional class Il to IV HFrEF who are receiving optimal medical therapy,
binatl patients with current or previous symptomatic HFrEF who cannot be given first-line agents,the

In pat combination of hydralazine and isosorbide dinitrate
becat
reduce mOI'DICII'[y and mortallty.
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5.3.8. Hypertension Treatment in Patients With CKD

Recommendations for Hypertension Treatment in Patients With CKD
References that support recommendations are summarized in the

CAavr aAdiilda it hiimAartAameciam AamA LY An
eGFR <60 mL/min/1.73 m2 or albuminuria
>30 mg albumin/g creatinine, treatment
should target an SBP goal of <130 mm Hg

L R LA I-\-ﬂ.lu'\-ﬁl- el 1 e e u\-ﬂ\-ﬂ.l L | BT S S | [] IU e

decrease all-cause mortality.'

9. For adults with hypertension and CKD as
identific RAASI (either with ACEi > with
albumir or ARB but not both) nith ACEI
or ARB but not both) is recommended to decrease
CVD and delay progression of kidney disease.*®




Navigating Comorbidities: Targeted Therapy Pathways

Chronic Kidney
Disease (CKD)

Threshold:
eGFR <60 mL/min/1.73 m2 or
albuminuria 230 mg/g

Action: Use an ACEi or ARB
to delay kidney disease
progression.

Clinical Pearl:

Expect and tolerate an initial eGFR
dip of up to 30% upon RAASI
initiation; do not discontinue
unless dip is persistently >30%.

\

/

\

@f’ Diabetes (T2D)

Goal:
SBP <130 mm Hg /
DBP <80 mm Hg

Action:

All four first-line classes are
effective. SGLT2i and

GLP-1 agonists provide
concomitant metabolic and
BP benefits.

/

'& Heart Failure (HF)

HFrEF:

Maximize HF Guideline-
Directed Medical Therapy
(GDMT). Avoid non-
dihydropyridine CCBs
(diltiazem/verapamil) due to
negative inotropic effects.

HFpEF:

Appropriate use of diuretics
is crucial; MRAs and SGLT2i
reduce hospitalizations.

\




The Universal Target: Reaching <130/80 mm Hg

The Primary Goal
An SBP of <130 mm Hg and DBP of <80 mm Hg is the
universal target to reduce cardiovascular events and

total mortality for patients at increased CVD risk.

ﬁ The Intensive Push

/ Encourage achieving SBP <120 mm Hg when tolerated.

II' The Evidence (SPRINT & BPROAD)

i Targeting SBP <120 vs <140 mm Hg yields significant
reductions in MACE, Heart Failure, and all-cause
mortality across general and diabetic populations.

Cautionary Note
Careful monitoring is required for hypotension,

electrolyte abnormalities, and eGFR changes during
intensive therapy, particularly in older/frail adults.




5.3.9.1. Acute Intracerebral Hemorrhage

Recommendations for Acute Intracerebral Hemorrhage

Recommendations

1. For adult patients with acute spontaneous intra-
cerebral hemorrhage (ICH) who present with SBP

150 and 220 mm Hg, it can be beneficial

to immediately lower SBP to 130 to <140 mm Hg

for at least 7 days after
outcomes buT STOp antinypertensive meaicatons It

SBP <130 mm Hg.'3

2. In adults with acute spontaneous ICH requir-

BP lowering, careful titration to ensure
smooth, nonlabile, and sustained control of BP,
avoiding peaks and large variability

A | e 1N TCAL 1WA IIIIHIUVIIIU TAl Ner LI T TCAD W L T

3. should not be lowered below 130 mm Hg 10
be
lowerea Delow | 3U mm Hg 10 reauce aaverse events.®”




5.3.9.2. Acute Ischemic Stroke

Recommendations for Acute Ischemic Stroke

References that support recommendations are summarized in the
Evidence Table.

Recommendations

1. In patient Hypotension and hypovolemia should be bn

and hypo' corrected ,
systemic
organ function.’=3

IV thrombolytics should have their BP lowered to SBP
<185 mm Hgand DBP <110 mm Hg before IV thrombolytic
therapy is initiated and should be maintained below
180/105 mm Hg for at least the first 24 hours

C-LD

3. In patients who underao endovascular treatment.
it patients who undergo endovascular treatment,

M it is reasonable to maintain the BP at <180/105

P mm Hg during and for 24 hours after the

Ol procedure

4. In patients with BP of =220/120 mm Hg who

Aid nat racaiva N thrambahdic Aar andavaccilar
BP of 2220/120 mm Hg who did not receive IV thrombolytic or endovascular
2b C-LD !reatmentand have no comorbid conditions

requiring acute antihypertensive treatment, it mightbe reasonable

to lower BP by 15% during the first24 hours after onset of stroke

2a




Recommendations for Acute Ischemic Stroke (Continued)

Recommendations

5. In patients with BP<220/120 mm Hg who do not
receive IV thrombolysis or endovascular treatment
and do not have a comorbid condition requiring
urgent antihypertensive treatment, initiating or
reinitiating treatment of hypertension within the
first 48 to 72 hours after an acute ischemic stroke
is not effective to prevent death or disability.®

undergoing successful brain reperfusion with endovascular
treatment for a large vessel occlusion, lowering

SBP <140 mm Hg within the first 24 to 72 hours after
reperfusion can worsen long-term functional outcome



5.3.9.3. Secondary Stroke Prevention

Recommendations for Secondary Stroke Prevention
References that support recommendations are summarized in the

In patients with hypertension who have experienced
an ischemic stroke, transient ischemic attack (TIA),
or ICH, treatment with a thiazide-type diuretic, ACE,],
or ARB is recommended for lowering BP and
reducing recurrent stroke and ICH risk.’—3

2. |In patients with hypertension who have experienced
who have experienced an ischemic stroke, TIA, or
ICH, an office SBP/DBP goal of <130/80 mm Hg is
recommended

3. In patients with no history of hypertension who
have experienced an ischemic stroke, TIA, or
ICH and have an average office SBP/DBP of
>130/80 mm Hg, antihypertensive medication
treatment can be beneficial to reduce the risk of
recurrent stroke, ICH, and other vascular events.>”




—

5.3.9.4. Mild Cognitive Impairment and Dementia

Recommendation for Prevention of Mild Cognitive Impairment and

Dementia
Referenced studies that support the recommendation are summarized
in the

“con 106

Recommendation

1. In adults with hypertension, a goal of <130 mm
Hg SBP is recommended to prevent mild cognitive
impairment and dementia.’™

A




Recommendations for Plan of Care for Hypertension

Referenced studies that support the recommendations are
summarized in the

Recommendations

Team-Based Care

1. For adults w

team-baceg t€am-based care approach

achieve and maintain BP control.m¢

2 | S U | [ - ) OO S DU ) [P [ SN R [ S —

uncontrolled hypertension, an eV|dence based
care plan utilizing HBPM, and team-based care

Framework in Clinical |

Accurate BP measurement, prompt treatment,
Patient engagement, and ongoing review of HBPM

Follow-Up After Initial BP Evaluation and Initiation of
Antihypertensive Therapy

4. Adults with uncontrolled hypertension placed on ‘
new

follo follow-up evaluations for medication adherence
d o
anti and response to treatment at monthly intervals

Health Information Technology ‘

5. For adults with uncontrolled hvoertension. |

health information technology (HIT) by synchronous (eg, phone, video
call) or asynchronous (eg, text, e-mail) communication is

beneficial in improving BP control, access to care, and adherence to
standards of care
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6. COMPLICATIONS OF MANAGEMENT
6.1. Management of OH

Recommendations for Management of OH

Referenced studies that support the recommendations are
summarized in the

mm Recommendations
A

1. In adults with hypertension, improved BP control is
recommended to reduce the risk for OH."™*

9. In adult asymptomatic OH, treatment with a goal of

SBP <130 mm Hg is reasonable due to increased
CVD and mortality benefit3®

initiating treatment or adding medication with a
goal of SBP <130 mmHg, assessment for symptomatic OH
is reasonable




6.4. Patients Scheduled for Surgical Procedures

Recommendations for Patients Scheduled for Surgical Procedures
Referenced studies that support the recommendations are

summarized in the

1 . |n pa‘tien‘l‘c with hvunardtancinn ecrhadinilad fAr majDr
surgen who have been on BBs chronically, BBs Bs
houldd should be continued dive
period L a33I3L WILI LT WUl L UL,
0  |n natiente with hunertensinn aerhedyled for
to continue most medications ;
e ble to continue
2a C-EO
1 (R throughout the
perioperative period.
|n patiE_J_._ .__:J_IT L.__-__L___:__' R N (PR I I — __aJD['
discontinuation of ACEi or ARB
2b s.urger} preoperatively may be considered Jera
tively n on
during surgery.”—"




Recommendations for Patients Scheduled for Surgical Procedures

(Continued)

COR LOE Recommendations

4 |n natients scheduled for elective maior suraerv with
SBP 2180 mm Hg or DBP 2110 mm Hg, deferring
surgery

2b C-LD
patients to minimize perioperative complications."'~'®

5I |n ‘ [ L} n =all 1 ' 1 . ' . 1 .I [} ] r
abrupt preoperative discontinuation of

SUl BB or clonidine may result in rebound

BE hypertension

hypertension and Is potentially harmrtul.'”
BI FDr il [ | [ | 1 (| I T

| BB should not be started on the day of
SUrg surgery in BB-naive patients of

surgery in BB-naive patients because of increased
risk of postoperative mortality.'>'®




Blood Pressure Thresholds and Recommendations for
Treatment and Follow-Up

Promote
Lifestyle
Therapy at All
Thresholds

" Patient's BP Thresholds

and Recommendations
for Treatment and

LEGEND

P cora
[[] cor2a
B cor2b

- COR 3-No Benefit

Bl co=s-Ham

(Class of Recommendation)

Follow-Up

Normal BP
(<120/80 mm HQg)

L 2

Lifestyle therapy

+

Reassessin1y

]
i

v

Elevated BP
(120-129/<80 mm HQg)

L 2

Lifestyle therapy

v

Stage 1 Hypertension

(130-139/80-89 mm Hg)

L 2

4

Reassess in 3-6 mo

Lifestyle therapy

v

Stage 2 Hypertension
(z140/290 mm Hg)

s 2

Lifestyle therapy




- -

Stage 1 Hypertension Stage 2 Hypertension
(130-139/80-89 mm Hg) (=z140/=90 mm Hg)
Lifestyle therapy Lifestyle therapy
/7 X
/DM, CKD or at N\
4 increased short-term ne
i = NO s
Reassess in 3-6 mo " risk of CVvD (10-year
" PREVENT risk 27.5%)?

4 , 1
’, N YES
NO " Stage 1 Hypertension? \

“._ (130-139/80-89 mm Hg)
\‘ 7

N &

BP-lowering
g medication r.

AND

Reassess in T mo

Consider intensification

of therapy while = No BP goal met? .-":i-‘<—~
optimizing adherence

YES

¥

Reassess in 3-6 mo




The American Heart Association PREVENT™ Online Calculator

Sex’
® Male O Female

Total Cholesterol (mg/dL)”

130-320

BMI (kg/m?)’

About the PREVENT Equations

Age (years)”

30-79

HDL Cholesterol (mg/dL)"

20-100

Diabetes

Online Calculator

Heart Failure

SBP (mmHg)"

90-200

eGFR (mL/min/1.73m?)"

15-140

Current Smoking

Any history of diabetes. Any cigarette use within the last 30 days

18.5-39.9
@®No OvYes ®No O VYes

Lipid-lowering medication Anti-hypertensive medication
Current use of statin medication to lower Current use of any medication for hypertension

cholesterol @No OvYes
®No OYes

The following three predictors are optional for further personalization of risk assessment. When they are clinically indicated or

available,

f available or indicated, select "Yes" and enter the value.

UACR (mg/g) HbAIC Zip Code

UACR is clinically indicated for individuals with HbAlc is clinically indicated for individuals with valid 5-digit zip code is needed to estimate
chronic kidney disease, diabetes, or diabetes, prediabetes, overweight, or obesity, or social deprivation index [SDI]

hypertension those with history of gestational diabetes ® No O Yes

®No OYes @ No OvYes



2020 ISH Global Hypertension Practice
Guideline

OPTIMAL

Step 1 A+ C>b-=
Dual low-dose# ‘
combination

Dual full-dose
Ideally Single combination
Pill Combination : )
Therapy (SPQC)
Step 3 ‘ A+C+D

Triple combination

Step 4 A+C+D
(Resistant Add Spironolactone
Hypertension) ‘ (12.5 - 50 mg o.d.)®

Triple Combination
+ Spironolactone or
other drug”

a) Consider monotherapy in low risk grade 1 hypertension or in very old (=80 yrs) or frailer
patients.

b) Consider A + D in post-stroke, very elderly, incipient HF or CCB intolerance.

c) Consider A + C or C + D in black patients.

d) Caution with spironolactone or other potassium sparing diuretics when estimated
GFR <45 mI/min/1.73m? or K* >4.5 mmol/L.

A = ACE-Inhibitor or ARB (Angiotensin Receptor Blocker)

C = DHP-CCB (Dihydropyridine -Calcium Channel Blocker)

D = Thiazide-like diuretic

Supportive references: A + C,%%-7° Spironolactone,”' Alpha-blocker,”2 C + D73,

* Altematives include: Amiloride, doxazosin, eplerenone, clonidine or beta-blocker.



Sufficiently high cardiovascular risk conditions that warrant blood pressure-lowering
treatment among adults with elevated blood pressure

Atherosclerotic cardiovascular disease?
Heart failure

eGFR <60 mL/min/1.73 m? or
albuminuria 230 mg/g (=3 mg/mmol)

CardiacP
Vascular®

Type | and type 2 diabetes mellitus®

Probable or definite familial hypercholesterolaemia

\— \J s




Risk modifiers

Gestational diabetes High-risk ethnicity

Family history of

Gestational hypertension el lanseOAS YD

Pre-eclampsia Socio-economic deprivation

Auto-immune inflammatory

Pre-term delivery e

One or more stillbirth Severe mental illness

ee0eeC

Recurrent miscarriage HIV

@
O
O
O
©




Patient with elevated BP*
office SBP 120—1392 mmHg or
DBP 70—89 mmHg

!

<@

(Class I}

=<5%

Reassess risk/BP
one year later
(Class lla)

Consider sex-specific risk modifiers

A

Patient with
T2DM by e
onl
<60 years old
T

@

Calculate

SCOREZ2- Diabetes

(Class lla)

! F

1 0-year predicted CVD risk
T
5% — <10%
+

Consider shared risk modifiers

(Class lla)

!

Any of the following:
= High-risk ethnicity
= Family history of premature
onset ASCWYD
= Socio-economic deprivation
= Auto-immune diseases
= Sewvere mental illness
= Hiwv
T

<@

(Class lla)

!

Ay of the following:
Gestational diabetes
Gestational hypertension
Pre-eclampsia
Pre-term delivery
One or more still births
Recurrent miscarriage

*

@

(Class llb)

LI I I |

!

Ay of the following meeting
abnormal criteria:
CAC score
Carotid or femoral plague

High-sensitivity cardiac troponin

NT-proBMNP
Pulse wawve wvelocity

-—

=10%0




Alnitial monotherapy preferred
» Elevated BP category (120/70—139/89 mmHg)
* Moderate-to-severe frailcy
- Symptomatic orthostatic hypotension

- Age =85 years

A

(Class I)

l

BP controlled after |—3 months
FU at least every year ‘ﬁ_' (assessment at | month preferred if possible)

T

®

(Class I)

l

: BP controlled after 1-3 months
FU at lease every year (assessment at | month preferred if possible)

* or heart rate control)

? (Class 1)

-

A

(Class I)

!

BP controlled after |-3 months
FU at least every year o (assessment at | month preferred if possible)

.

®

Apparent resistant hypertension

Refer to hypertension clinic Test for adherence
(Class lla) (Class lla)

Add spironoclactone
(Class lla)

See section on management of resistant
hypertension for further steps as needed






6.2. Hypertensive Emergencies and Severe

Hypertension in Nonpregnant and Nonstroke
Patients

Recommendations for Hypertensive Emergencies and Severe
Hypertension in Nonpregnant and Nonstroke Patients*®
References that support recommendations are summarized in the

1.

In adults with a hypertensive emergency (BP
>180 and/or >120 mm Hg and evidence of
acute target organ damage), admission to an
intensive care unit is recommended for continu-
ous monitoring of BP and target organ damage
and for consideration of parenteral administra-

tion of appropriate therapy (Tables 26 and 27,
Figure 9).'3




Recommendations for Hypertensive Emergencies and Severe
Hypertension in Nonpregnant and Nonstroke Patients* (Continued)

For adults with a hypertensive emergency related
to a compelling condition (eg, acute aortic syndrome
or acute aortic dissection), SBP should be reduced
to <140 mm Hg for most conditions and to <120
mm Hg in aortic dissection during the first hour, while
monitoring for other target organ dysfunction.*-"

3. For adults with a hypertensive emergency but with-
out a compelling condition, SBP should be reduced
with oral or parenteral therapy by no more than 25%
within the first hour; then, if stable, to <160/100
mm Hg within the next 2 to 6 hours; and then cau-
tiously to 130 to 140 mm Hg during the next 24 to
48 hours to limit target organ injury?2°

4. For adults with severe hypertension (>180/120 mm
Hg) who are hospitalized for noncardiac conditions
without evidence of acute target organ damage,
intermittent use of additional IV or oral antihyperten-

sive medications are not recommended to acutely
reduce BP&1%.1

‘Hypertensive emergencies in patients with acute ICH and acute ischemic
stroke are discussed in Section 5.3.9 (“Cerebrovascular Disease”) and in preg-
nant adults in Section 11.5 (*Hypertension and Pregnancy”).



Table 26.

Intravenous Antihypertensive Drugs for Treatment of Hypertensive Emergencies

Class

Drug(s)

Usual Dose Range

Comments

CCB—dihydropyridines

MNicardipine

Initial 5 mg/h, increasing every 5 min by 2.5
mg/h to maximum 15 mg/h

Contraindicated in advanced aortic stenosis; no dose
adjustment needed for persons aged =65 y. No negative
inotropic or chronotropic effects.

Clevidipine

Initial 1-2 mg/h, doubling every 90 s until BP
approaches target, then increasing by less
than double every 5-10 min; maximum dose 21
mg/h; maximum duration 72 h

Contraindicated in patients with soybean, soy product,
egg, and egg product allergy and in patients with defec-
tive lipid metabolism (eg, pathological hyperlipidemia,
lipoid nephrosis [minimal change disease] or acute pan-
creatitis). No negative inotropic or chronotropic effects.
Decreased risk of reflex tachycardia.

Vasodilators—nitric-oxide
dependent

Sodium nitro-
prusside

Initial 0.3-0.5 mcg/kg/min; increase in incre-
ments of 0.5 mcg/kg/min every 5 min to achieve
BP target; maximum dose 10 mcg/kg/min; du-
ration of treatment as short as possible

Due to potency, intra-arterial BP monitoring is recom-
mended to prevent “overshoot” Lower dose required
for older adults. Tachyphylaxis is common with extended
use. No negative inotropic or chronotropic effects.

Due to increased mortality risk, should be avoided in
acute cerebrovascular disease unless other agents
are not available. Use cautiously in pregnancy or older
adults.

Cyanide toxicity (increased risk in liver dysfunction and
chronic kidney disease) and thiocyanate toxicity (in-
creased risk in kidney dysfunction, sCr >3) may occur
for infusion rates =3 mcg/kg/min and/or duration =3 d.
Cyanide toxicity and thiocyanate toxicity may present
similarly with metabolic acidosis, altered mental status,
and cardiac arrhythmia. For either toxicity state, nitro-
prusside should be discontinued and sodium thiosulfate
or cyanocobalamin should be administered.

Nitroglycerin

Initial 5 mcg/min; increase in increments of 5
mcg/min every 3-5 min to a maximum rate of
200 mcg/min

Use only in patients with acute coronary syndrome and/
or acute pulmonary edema. Do not use in volume-deplet-
ed patients. Tachyphylaxis is common with extended use.

Vasodilators—direct

Hydralazine

Initial 10 mg via slow IV infusion (maximum initial
dose 20 mg); repeat every 4-6 h as needed.
Adjust rate up to total cumulative dose of 200
mg/24 h

BP begins to decrease within 10-30 min, and the fall
lasts 2-4 h. Hydralazine is an undesirable first-line agent
for acute treatment in most patients due to unpredict-
ability of response and prolonged duration of action.

Adrenergic blockers—beta-1
receptor selective antagonist

Esmolol

Loading dose 500-1000 mcg/kg/min over 1
min followed by a 50-mcg/kg/min infusion. For
additional dosing, the bolus dose is repeated,
and the infusion increased in 50-mcg/kg/min
increments as needed to a maximum of 300
mcg/kg/min

Contraindicated in patients with concurrent beta-blocker
therapy, bradycardia, or decompensated HF. Monitor for
bradycardia.

Higher doses may block beta-2 receptors and impact
lung function in reactive airway and obstructive pulmo-
nary disease.

Adrenergic blockers—combined
alpha-1 and nonselective beta
receptor antagonist

Labetalol

Initial 0.3- to 1.0-mg/kg dose (maximum 20 mg)
slow IV injection every 2 min or 0.4-1.0-mg/kg/h
IV infusion up to 3 mg/kg/h. Adjust rate up to
total cumulative dose of 300 mg/24 h

Contraindicated in reactive airway or obstructive pul-
monary disease. Especially useful in hyperadrenergic
syndromes. May worsen HF and should not be given
in patients with second- or third-degree heart block or
bradycardia.

Adrenergic blockers—
nonselective alpha receptor
antagonist

Phentolamine

IV bolus dose 5 mg. Additional bolus doses
every 10 min as needed to lower BP to target.
Adjust rate up to total cumulative dose of 50
mg/24 h

Used in hypertensive emergencies induced by cat-
echolamine excess (pheochromocytoma, interactions
between monoamine oxidase inhibitors and other drugs
or food, cocaine toxicity, amphetamine overdose, or
clonidine withdrawal).

Dopamine-1-receptor selective
agonist

Fenoldopam

Initial 0.1-0.3 mcg/kg/min; may be increased in
increments of 0.05-0.1 mcg/kg/min every 15
min nntil taraet RP is reached Maximuom infii-

Contraindicated in patients at risk of increased intra-
ocular pressure (glaucoma) or intracranial pressure and
those with sulfite allercw




creased risk in kidney dysfunction, sCr >3) may occur
for infusion rates =3 mcg/kg/min and/or duration =3 d.
Cyanide toxicity and thiocyanate toxicity may present
similarly with metabolic acidosis, altered mental status,
and cardiac arrhythmia. For either toxicity state, nitro-
prusside should be discontinued and sodium thiosulfate
or cyanocobalamin should be administered.

Nitroglycerin Initial 5 mcg/min; increase in increments of 5 Use only in patients with acute coronary syndrome and/
meg/min every 3-5 min to a maximum rate of or acute pulmonary edema. Do not use in volume-deplet-
200 mcg/min ed patients. Tachyphylaxis is common with extended use.
Vasodilators—direct Hydralazine Initial 10 mg via slow IV infusion (maximum initial | BP begins to decrease within 10-30 min, and the fall
dose 20 mg); repeat every 4-6 h as needed. lasts 2-4 h. Hydralazine is an undesirable first-line agent
Adjust rate up to total cumulative dose of 200 for acute treatment in most patients due to unpredict-
mg/24 h ability of response and prolonged duration of action.
Adrenergic blockers—beta-1 Esmolol Loading dose 500-1000 mcg/kg/min over 1 Contraindicated in patients with concurrent beta-blocker
receptor selective antagonist min followed by a 50-mcg/kg/min infusion. For therapy, bradycardia, or decompensated HF. Monitor for
additional dosing, the bolus dose is repeated, bradycardia.
gnd the infusion increased in SQ-mcgikg!mln Higher doses may block beta-2 receptors and impact
increments as needed to a maximum of 300 o o .
. lung function in reactive airway and obstructive pulmo-
meg/kg/min )
nary disease.
Adrenergic blockers—combined | Labetalol Initial 0.3- to 1.0-mg/kg dose (maximum 20 mg) | Contraindicated in reactive airway or obstructive pul-

alpha-1 and nonselective beta
receptor antagonist

slow IV injection every 2 min or 0.4-1.0-mg/kg/h
IV infusion up to 3 mg/kg/h. Adjust rate up to
total cumulative dose of 300 mg/24 h

monary disease. Especially useful in hyperadrenergic
syndromes. May worsen HF and should not be given
in patients with second- or third-degree heart block or
bradycardia.

Adrenergic blockers—
nonselective alpha receptor
antagonist

Phentolamine

IV bolus dose 5 mg. Additional bolus doses
every 10 min as needed to lower BP to target.
Adjust rate up to total cumulative dose of 50
mg/24 h

Used in hypertensive emergencies induced by cat-
echolamine excess (pheochromocytoma, interactions
between monoamine oxidase inhibitors and other drugs
or food, cocaine toxicity, amphetamine overdose, or
clonidine withdrawal).

Dopamine-1-receptor selective | Fenoldopam Initial 0.1-0.3 mcg/kg/min; may be increased in | Contraindicated in patients at risk of increased intra-
agonist increments of 0.05-0.1 mcg/kg/min every 15 ocular pressure (glaucoma) or intracranial pressure and
min until target BP is reached. Maximum infu- those with sulfite allergy.
sion rate 1.6 mcg/kg/min
ACE inhibitor Enalaprilat Initial 1.25 mg over a 5-min period. Doses can Contraindicated in pregnancy and should not be used in

be increased up to 5 mg every 6 h as needed to
achieve BP target. Adjust rate up to total cumu-
lative dose of 50 mg/24 h

acute Ml or bilateral renal artery stenosis.

Mainly useful in hypertensive emergencies associated
with high plasma renin activity.

Poorly defined dose adjustments for kidney failure and
may worsen kidney injury in those with CKD. Relatively
slow onset of action (15 min) and unpredictability of BP
response.

Modified with permission from Whelton et al." Copyright 2018 American College of Cardiology Foundation and American Heart Association, Inc.
BP indicates blood pressure; CCB, calcium channel blocker; CKD, chronic kidney disease; HF, heart failure; IV, intravenous; and M|, myocardial infarction.




Table 27. Intravenous Antihypertensive Drugs for Treatment of Hypertensive Emergencies in Patients With Selected
Comorbidities

Acute aortic dissection Esmolol, labetalol Requires rapid lowering of SBP to =120 mm Hg. Beta blockade
should precede vasodilator (eg, nicardipine or nitroprusside) admin-
istration, if needed for BP control or to prevent reflex tachycardia or
inotropic effect; SBP <120 mm Hg should be achieved within 20 min.

Acute pulmonary edema Clevidipine, nitroglycerin, nitroprusside | Beta blockers contraindicated.
Acute coronary syndromes Esmolol’, labetalol, nicardipine, nitro- Nitrates given in the presence of PDE-5 inhibitors may induce profound
glycerin® hypotension. Contraindications to beta blockers include moderate-to-

severe LV failure with pulmonary edema, bradycardia (<60 beats/min),
hypotension (SBP <100 mm Hg), poor peripheral perfusion, second- or
third-degree heart block, and reactive airways disease.

Acute kidney injury Clevidipine, fenoldopam, nicardipine N/A




Table 27.
Comorbidities

Intravenous Antihypertensive Drugs for Treatment of Hypertensive Emergencies in Patients With Selected

Comorbidity

Preferred Drug(s)*

Comments

Acute aortic dissection

Esmolol, labetalol

Requires rapid lowering of SBP to <120 mm Hg. Beta blockade
should precede vasodilator (eg, nicardipine or nitroprusside) admin-
istration, if needed for BP control or to prevent reflex tachycardia or
inotropic effect; SBP =120 mm Hg should be achieved within 20 min.

Acute pulmonary edema

Clevidipine, nitroglycerin, nitroprusside

Beta blockers contraindicated.

Acute coronary syndromes

Esmolol, labetalol, nicardipine, nitro-
glycerin®

Nitrates given in the presence of PDE-5 inhibitors may induce profound
hypotension. Contraindications to beta blockers include moderate-to-
severe LV failure with pulmonary edema, bradycardia (<60 beats/min),
hypotension (SBP <100 mm Hg), poor peripheral perfusion, second- or
third-degree heart block, and reactive airways disease.

Acute kidney injury

Clevidipine, fenoldopam, nicardipine

N/A

Eclampsia or preeclampsia

Hydralazine, labetalol, nicardipine,
nifedipine

Requires rapid BP lowering. ACE inhibitors, ARB, renin inhibitors, and
nitroprusside contraindicated.

Perioperative hypertension (BP =160/90 mm
Hg or SBP elevation =20% of the preopera-
tive value that persists for >15 min)

Clevidipine, esmolol, nicardipine,
nitroglycerin

Intraoperative hypertension is most frequently seen during anesthesia
induction and airway manipulation.

Acute sympathetic discharge or catechol-
amine excess states (eg, pheochromocy-
toma, postcarotid endarterectomy status)

Clevidipine, nicardipine, phentolamine

Requires rapid lowering of BP.

Acute ICH

Clevidipine, nicardipine, esmolol,
labetalol, hydralazine

Section 5.3.9.1

Acute ischemic stroke

Clevidipine, nicardipine, esmolol,
labetalol, hydralazine

Section 5.3.9.2




Diagnosis and Treatment of Severe Hypertension and

Hypertensive Emergency

SBP >180 mm Hg or
DBP >120 mm Hg

T

Acute target organ

NO

\ damage?*

YES

v

Hypertensive emergency

!

Admit to ICU
v
/ Aortic dissection or
\\ Pheochromocytoma crisis? /
|
YES NO

\ 4

Aortic dissection
Reduce to <120 mm Hg

OR

Pheochromocytoma crisis
Reduce SBP <140 mm Hg in
the first hour

LEGEND

[ cor1
[] corz2a
[ cor2b

[l coR 3-NoBenefit

Il cors3-Ham

(Class of Recommendation)

Severe hypertension

L

v

Identified In ED

l

Evaluate INP vs OPT
treatment depending on
indication(s) other than BP
alone

v

Identified in OPT setting

l

No need to refer to ED.
Reinstitute and intensify or
modify medical therapy in
the OPT setting

X avoip

Avoid parenteral BP lowering
therapy or intensified oral
therapy in the acute setting

Reduce SBP by 25% in the
first hour and to
<160/100-110 over the next 6
hours and to normal in the
next 24-48 hours

Close follow-up in the OPT
setting in 4 weeks




SBP =180 mm Hg or
DBP =120 mm Hg

+

Acute target organ
damage?*

YES

¥

Hypertensive emergency

4

Admit to ICU

Aortic dissection or
Pheochromocytoma crisis?

YES

b 4

Aortic dissection
Reduce to <120 mm Hg

OR

Pheochromocytoma crisis
Reduce SBP <140 mm Hg in
the first hour

S_i



NO

Severe hypertension

| 3

+

Identified In ED

|

Evaluate INP vs OPT
treatment depending on
indication(s) other than BP

alone

v

Identified in OPT setting

l

No need to refer to ED.
Reinstitute and intensify or
modify medical therapy in
the OPT setting

> Avoip

Avoid parenteral BP lowering
therapy or intensified oral
therapy in the acute setting

Reduce SBP by 25% in the
first hour and to
<160/100-110 over the next 6
hours and to normal in the
next 24-48 hours

Close follow-up in the OPT
setting in 4 weeks



	_www.skyroom.online_65568_e446fee1-82de-4ca4-b88a-a072de513b6b_5170340178
	2025 ACC/AHA Hypertension Guideline Update
	ACC/AHA Hypertension Guideline Update
	Slide 3 
	Slide 4 
	Slide 5 
	Slide 6 
	Slide 7 
	Slide 8 
	Slide 9 
	Slide 10 
	Slide 11 
	Slide 12 
	Slide 13 
	Accurate Office Blood Pressure Measurement
	Slide 15 
	Slide 16 
	Slide 17 
	Slide 18 
	Out-of-office BP measurement( ABPM or HBPM)
	Slide 20 
	Slide 21 
	Slide 22 
	Slide 23 
	Slide 24 
	Slide 25 
	Slide 26 
	Slide 27 
	Slide 28 
	Recommendations for Secondary Forms of Hypertension
	Slide 30 
	Slide 31 
	Slide 32 
	Slide 33 
	Slide 34 
	Recommendations for Primary Aldosteronism
	Recommendations for Primary Aldosteronism
	Slide 37 
	Slide 38 
	Organ damage risk and primary hyperaldosteronism
	Slide 40 
	Slide 41 
	Slide 42 
	Slide 43 
	Slide 44 
	Slide 45 
	Slide 46 
	Slide 47 
	Slide 48 
	Recommendations for Renal Artery Stenosis
	Recommendations for OSA
	Slide 51 
	Slide 52 
	Slide 53 
	Slide 54 
	Prevention strategies
	Recommendations for Lifestyle and Psychosocial Approaches
	Slide 57 
	Slide 58 
	Slide 59 
	Slide 60 
	Slide 61 
	Slide 62 
	Slide 63 
	Slide 64 
	Slide 65 
	Slide 66 
	Slide 67 
	Slide 68 
	Slide 69 
	Slide 70 
	Slide 71 
	Slide 72 
	Slide 73 
	Slide 74 
	Pharmacologic Drug-Drug interactions With Antihypertensive Medications
	Slide 76 
	Slide 77 
	Slide 78 
	Slide 79 
	Slide 80 
	Slide 81 
	Slide 82 
	Slide 83 
	Slide 84 
	Slide 85 
	Slide 86 
	Slide 87 
	Slide 88 
	Orthostatic hypotension
	Slide 90 
	Slide 91 
	Slide 92 
	Slide 93 
	Slide 94 
	2020 ISH Global Hypertension Practice Guideline
	Sufficiently high cardiovascular risk conditions that warrant blood pressure-lowering treatment among adults with elevated blood pressure. �
	Slide 97 
	Slide 98 
	Slide 99 
	Slide 100 
	Slide 101 
	Slide 102 
	Slide 103 
	Slide 104 
	Slide 105 
	Slide 106 
	Slide 107 
	Slide 108 
	Slide 109 


