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CASE 1

o A 54-year-old lady presents to the health center for
cough and sore throat

e She has no significant past medical history

e She is not taking any medications

e Examination: congested throat, BMI 28.2.

e Clinic blood pressure 145/90

e How would you approach the blood pressure?

e Does she have hypertension?



Blood pressure measurement
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Office BP measurement

e The patient should sit quiet in a chair for at least 5 minutes

e Ensure the patient emptied his/her bladder

e The patient should be seated with back supported (not on
a table or bed and not lying)

e Feet should be on the floor and legs uncrossed

e No talking (patient & staff) during rest & measurement

e The patient should not use a phone

e No smoking, caffeine, or exercise for at least 30 minutes
before the measurement

AHA/ACC guideline. Circulation 2025;152:e114—e218



Office BP measurement

e The arm should have no clothes

e The arm should be supported (resting on a disk)

e Use appropriate cuff size (tight cuff overestimates BP)

e Middle of BP cuff should be at the level of the heart
(at mid-sternum)

e Take 2 or more BP measurements at least 1 minute
apart

AHA/ACC guideline. Circulation 2025;152:e114—e218



Office BP machines

o Automated (digital) machines are acceptable

o Assure they are validated, maintained and
regularly recalibrated

e If pulse is irregular (atrial fibrillation), use

:
manual BP machines *lii‘“ii‘“
' L

NICE guidelines 2023



Office BP machines

e Mercury machines:

— Are accurate

— Use is not allowed in many countries

— Concern about safety (mercury is toxic)










Definition of nhormal BP
and hypertension

e There are different guidelines on values for normal BP

and hypertension

nis talk will use guideline by the AHA/ACC (American
eart Association & American College of Cardiology)

nere are other guidelines from NICE (UK), European

Society of Cardiology & International Society of

Hypertension



AHA/ACC BP definitions

Category Systolic BP
Normal <120 mmHg and
Elevated BP 120-129 mmHg  and
Hypertension >130 mmHg or

Stage 1 hypertension  130-139 mmHg  Or

Stage 2 hypertension >140 mmHg or

AHA/ACC guideline. Circulation 2025;152:e114—218

Diastolic BP

<80 mmHg

<80 mmHg

>80 mmHg
80-89 mmHg

>90 mmHg



If clinicBPi1s =2130/80

confirm hypertension with

out-of-office measurement using:
Home BP Monitoring (HBPM)
or
Ambulatory BP Monitoring (ABPM)

AHA/ACC guideline. Circulation 2025;152:e114—218



Home BP monitoring
(HBPM)




Home BP monitoring
(HBPM)

e Advise the patient to use a validated automated
arm machine
e VValidated machines are available on the websites:
www.validatebp.org (by the American Medical
Association)
Or www.stridebp.org (by International
Society of HTN & European Society of HTN)

AHA/ACC guideline. Circulation 2025;152:e114—e218
International Society of Hypertension. Hypertension 2020;75:1334
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Learn more about the Validated Device Listing

Join our AMA broadcast to hear more about how organizations are using the Validated Device Listing to ensure accurate BP measurement in their

patient populations
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Devices that deliver
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Brands

Al (90)
Omron (22)
A&D Medical (14)
Homedics (8)
Greater Goods (5)
Beurer (4)

Microlife (4)

Connectivity

All (163)
Bluetooth (61)
Cellular Enabled (11)
EHR Integration (14)
No Connectivity (12)
Smartphone App (54)

WiFi (3)

Cuff Types

Al (275)
Adult (88)
Extra-Large (12)
Large (87)

Small Adult (87)

Search devices Q

90 devices

Omron
10 Series Upper Arm Blood Pressure Monitor
(BP7465)

Omron
5 Series®(HEM-7311) (BP7200)

Omron

10 Series® Wireless(HEM-7320) (BP7450)

Omron
5 Series® Wireless(HEM-7311) (BP7250)

Price Not Available

Sort by

Omron
3 Series®(HEM-7311) (BP7100)

Homedics
500 Series Arm Blood Pressure Monitor with
Voice Out Guide (BPA-900BT-WT)
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Q
Omron
3 Series Upper Arm Blood Pressure (BP7150)
Q

Homedics
600 Series Upper Arm Blood Pressure Monitor
(BPA-H1508T)

Price Not Available
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VALIDATED DEVICES
FOR HOME BLOOD PRESSURE MONITORING
List generated from wwwi.stridebp.org on the 16 Sep 2025
Validated devices: have passed established validation procedures that have been checked and approved by the STRIDE BP
Scientific Advisory Board.

@ Preferred devices: for Home use are upper-arm cuff devices with at least one STRIDE BP approved validation study, which was
published within the last 10 years and used a recent protocol (AAMI/ESH/ISO Universal Standard (1ISO 81060-2:2018);
ANSIAAMINISO 2013 or 2009; ESH-IP 2010) and also have automated storage of multiple readings, or mobile phone, PC or
internet link connectivity enabling data transfer.

* Equivalent or ldentical devices: Equivalent devices have not been validated but evidence has been provided and approved by the
STRIDE BP Scientific Advisory Board showing that they are equivalent to a device that has fulfilled the criteria for validated
devices (see above). Identical devices have no difference from a STRIDE BP approved device, apart from model name change.
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Home BP monitoring:
patient education

e Use the appropriate cuff size

e Use initially the left & right arms
- If there’s a difference, use the arm with higher reading
- Then always use the same arm

¢ |Instruct the patient on how to measure BP (next slide)

e Take 2 readings 1 min apart twice daily:
- Two in the morning (before meal and medications)
- Two at bedtime

e Measurements for 7 days before the appointment

e Record and bring all values to the clinic

AHA/ACC guideline. Circulation 2025;152:e114—e218



Home BP measurement

ﬂStay in a quiet room\
e Rest for 5 minutes
e No smoking, coffee,

or exercise for 30 min

i Bottom of cuff e No phone or TV
7| \.above the elbow &Empty your bladder /

Arm bare &
upported on a table

@ack supported

CSit in a chair) I'N CLegs uncrossed)

CFeet on the roor)

AHA/ACC guideline. Circulation 2025;152:e114—e218



Home BP monitoring:
interpretation & analysis

e Discard the first day measurements
e Take the average (mean) of all home values

e Hypertension is diagnosed if the average HBP is:

[2130/80 mmHg]

AHA/ACC guideline. Circulation 2025;152:e114—e218



Accuracy of other machines

Wrist & finger machines

AV

e Are less accurate

e Are not recommended




Accuracy of other machines

Smart phone applications
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e Are not accurate
e Are not recommended ' -




Ambulatory BP Monitoring

Blood
¢ | Pressure
#/ Machine




Ambulatory BP Monitoring
(ABPM )

e Involves wearing a fully automated device for 24 hours
e BP values are obtained every 15-30 min during daytime
and every 30-60 min at nighttime

e Average BP is provided for all day, daytime & nighttime

AHA/ACC guideline. Circulation 2025;152:e114—e218



Diagnosis of HTN by
ambulatory BP monitoring

(24-hour: 2125/75\

e Daytime: >2130/80
\* Nighttime: >110/65 /

AHA/ACC guideline. Circulation 2025;152:e114—e218



If home BP monitoring
and
Ambulatory BP monitoring
are not available:
use office measurement



Office blood pressure

e Proper measurement is important
e Measure BP on 2 or 3 visits over 1-4 weeks
e Take mean (average) BP

e Hypertension is diagnosed if mean BP 2130/80 mmHg

e The diagnosis of hypertension can be made on a
single visit if BP is 2160/100 mmHg

AHA/ACC guideline. Circulation 2025;152:e114—e218



Definition of BP values

154/84  Stage 2 HTN
138/76 @ Stage 1 HTN

Look at the highest number



BP patterns based on office &
out-of-office measurements

Office setting

Home/ABPM
setting

Sustained
normotension

No hypertension

No hypertension

Sustained
hypertension

Hypertension

Hypertension

White-coat
hypertension

Hypertension

No hypertension

Masked
hypertension

No hypertension

Hypertension

AHA/ACC guideline. Circulation 2025;152:e114—e218




Home & ambulatory BP
values corresponding to

office BP values

HBPM Daytime Nighttime 24-hour

Office BP (home BP ABPM ABPM ABPM
monitoring) (ambulatory BP (ambulatory BP (ambulatory BP

monitoring) monitoring) monitoring)

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

AHA/ACC guideline. Circulation 2025;152:e114—e218




Back to case 1

o Office BP: 145/90 mmHg
e PLAN:

- Repeat office BP measurement properly
- Repeat BP = 140/84 mmHg
- As BP is 2130/80, hypertension should be
confirmed by home BP or ambulatory BP monitoring

- If none available, perform office BP



CASE 2

e A 58-year-old man follows for routine health visit

Past history is not significant
e is not taking any medications

He does not smoke

e BMI 28, normal exam. Office BP 136/82 mmHg
e He was advised to do home BP monitoring

e Average home BP for 1 week was 134/84 mmHg

e How would you approach?



CASE 2: assessment

e Average home BP values = 134/84 mmHg
e \What is your interpretation?

e Hypertension is diagnosed if the average HBP is:

[2130/80 mmng

AHA/ACC guideline. Circulation 2025;152:e114—e218



Prevalence of
hypertension in the US

(30-44y |mem) [ 14.6% |

( 45-59 Y | mmm) [ 31.6%
60-74y |mmm) [ 71%

i 75-80 y j ) i 84.2% j

Jaeger BC, et al. Hypertension 2023;80:1311.



Why is hypertension important?

e T risk of myocardial infarction

e T risk of coronary artery disease
e T risk of arrhythmias

o T risk of heart failure

e 7T risk of ischemic stroke & TIA

A

e T risk of hemorrhagic stroke

A

e T risk of peripheral artery disease
e T risk of nephropathy and chronic kidney disease
o T risk of retinopathy

o T mortality




Etiology of hypertension

e High sodium intake

e Low potassium intake

e Low calcium/magnesium intake
e | ow intake of fruits, vegetables, plant proteins, fibers
e Alcohol

e Genetic factors

e Overweight/obesity

e Lower physical activity/fitness
e Sleep disturbances

e Psychological stressors

e Air pollution

AHA/ACC guideline. Circulation 2025;152:e114—218




Evaluation of the patient with
hypertension: history

e Duration of hypertension

e BP levels (office/home)

e Hypertension medications (adherence/side effects)
e Other medications (including over the counter)

e Comorbid conditions (CHD, DM, CKD, ....)

o |ifestyle changes (diet, exercise)

e Smoking, alcohol

e Family history (premature CHD, DM, HTN)



Evaluation of the patient with
hypertension: physical exam

e BP, weight, BMI
e Circulation and heart:

- Pulse rate/rnythm/character, jugular venous pulse,
heart exam, peripheral edema, bruits (carotid,
abdominal, femoral), radio-femoral delay

e Fundoscopy: retinal changes, hemorrhages, papilledema,
tortuosity, nipping
e Pulmonary exam
e Other organs/systems:
- As indicated clinically (enlarged kidneys, fatty deposits
and colored striae, thyroid exam,...)



Laboratory tests

e CBC

e Fasting plasma glucose or HbA1c
e Serum creatinine, eGFR

e Serum sodium, potassium, calcium
e Lipids

e TSH

e Urine analysis

e Urine albumin to creatinine ratio
o ECG

AHA/ACC guideline. Circulation 2025;152:e114—e218



Back to CASE 2

e A 58-year-old man follows for routine health visit

Past history is not significant

e Is not taking any medications

He does not smoke

e BMI 28, normal exam. Office BP 136/82 mmHg
e He was advised to do home BP monitoring

e Average home BP for 1 week was 134/84 mmHg

e How would you approach?



-

How would you

~

_manage the patient? )

-

\_

Should we start
medications?

~

/




Evaluation of the patient
with hypertension

e Does the patient have CVD or is at high risk
for CVD (any of the following):
- Clinical CVD (coronary heart disease, heart failure

or stroke)
- DM

- Chronic kidney disease
- 10-year CVD risk (using PREVENT tool) >7.5%

AHA/ACC guideline. Circulation 2025;152:e114—218



Management of HTN

No_ e
]

" Stage 1 HTN

_ (130-139 or 80-89)

! !

" CVD, CKD, DM, or

\

10-y CVD risk 27.5%
g _/

Lifestyle therapy
for 3-6 months

-}[ Yes ]

. 4

2

[ Start drug therapy J
| )

and

. drug therapy

4 Lifestyle therapy A

J

f BP is uncontrolled (=130/80

AHA/ACC guideline. Circulation 2025;152:e114-e218



Management of HTN

! Stage 2 HTN )
(=140/90)

]

g Lifestyle therapy A
and
_ 2 medications y

g J

AHA/ACC guideline. Circulation 2025;152:e114—218



Back to CASE 2

e No CVD (coronary heart disease, stroke or HF)

e Fasting glucose 5.0 mmol (90 mg)

e Serum creatinine normal. eGFR 95

e Urine albumin to creatinine ratio normal

e CBC, sodium, potassium, calcium, TSH normal

e T. cholesterol 5.2 mmol (202 mg), LDL 3.4 mmol (131 mg),
HDL 1.1 mmol (42 mq)

e Assess 10-year CVD risk (use PREVENT tool)
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Management of HTN

! !

p
CVD, CKD, DM, or
k10-y CVD risk 27.5%)

\

-}[ Yes ]

Lifstyle therap
Mo 3-6 months~

Start drug therapy
If BP is uncontrolled (=130/80)

AHA/ACC guideline. Circulation 2025;152:e114—e218

. 4

4 Lifestyle therapy A
and

. drug therapy




Lifestyle therapy
in HTN

DASH diet:
— Rich in fruits, vegetables, whole grains, nuts
— Low fat dairy products, poultry, fish, vegetable oil

— Reduce saturated and trans fat

Reduced dietary sodium

Physical activity

Weight loss (if overweight or obese)

Smoking cessation

AHA/ACC guideline. Circulation 2025;152:e114—e218



Follow up of BP
In hypertension

e Use home BP monitoring to follow BP to make
treatment decisions

e Follow up visits monthly for those on HTN medications
to assess adherence and response to therapy

¢ \When BP target is achieved, follow up every 3-6 months

e Advise home BP monitoring 7 days before the clinic visit

AHA/ACC guideline. Circulation 2025;152:e114—e218



Follow up of BP
in general

e Advise lifestyle therapy for all persons

e Persons with normal BP (<120/80 mmHg):

- Every year

e Persons with elevated BP (120-129/<80 mmHg):

- Reassess at 3-6 months

AHA/ACC guideline. Circulation 2025;152:e114—e218



BP target in HTN

General target for all patients

- ~\
<130/80
N y

AHA/ACC guideline. Circulation 2025;152:€114—e218



BP target in HTN

e Patients with CVD or at risk for CVD:
e BP <130/80

e SBP <120 is encouraged (strong recommendation)

e Patients not at risk for CVD (10-y risk <7.5%):
e BP <130/80

e SBP <120 is encouraged (weak recommendation)

AHA/ACC guideline. Circulation 2025;152:€114—e218



CASE 2: PLAN

e The patient has no CVD and is not at risk of CVD
with 10-year CVD of <7.5%

e Lifestyle therapy was advised

e Education was provided on lifestyle therapy
(DASH diet, reduced sodium intake, physical activity,
weight loss) and home BP monitoring

e Follow up planned after 3 months

e Target BP is <130/80 mmHg



CASE 2: follow up

e The patient presented after 3 months

e He is trying his best with lifestyle therapy

e Tries with advised diet and physical activity
e He lost 1 kg

o Exercises 20-30 minutes, 4-5 times/week

e Average home BP values 135/84

e What is the plan?

e Drug therapy is indicated as BP is =2130/80




Which medication
for HTN ?

e |s it uncomplicated hypertension?

e Uncomplicated HTN = no associated comorbid
conditions

e Are there associated comorbid conditions that
necessitate the use of specific medications
“compelling indication™?



Drug choice:
uncomplicated HTN

e No comorbid medical conditions
e Any of the following is acceptable:
- ACEi (ACE inhibitor)
- ARB (Angiotensin receptor blocker)
- Dihydropyridine CCB (calcium channel blocker)
- Thiazide type diuretic
e BP control reduces cardiovascular events and total
mortality

AHA/ACC guideline. Circulation 2025;152:e114—218



General guides on HTN therapy
e Can use either ACEi or ARB:

- Depending on availability and cost

e CCB (calcium channel blockers):

- Use long-acting dihydropyridine CCB (Amlodipine, Nifedipine,.)

- If not available or not tolerated, use non-dihydropyridine CCB
(Diltiazem, Verapamil)

e Diuretics:

- Use thiazide-like diuretics (Indapamide, Cholarthalidone)

- If not available or if cost is an issue: use HCTZ

International Society of Hypertension. Hypertension 2020;75:1334



Labs before & after
starting HTN treatment

e Obtain electrolytes before starting ACEi, ARB,
MRA or diuretics

e Repeat electrolytes 2-4 weeks after starting
or adjusting doses of these medications

e Follow electrolytes periodically in patients with
abnormal baseline values (CKD)

AHA/ACC guideline. Circulation 2025;152:€114—e218



Strategies in treating HTN

e Use once-daily medications to improve adherence
e Wait for 2 weeks after starting medication(s)

e If BP is still uncontrolled, increase the dose

e If BP is still uncontrolled, add a second agent

e Use a single-pill combination therapy to improve

medication adherence

AHA/ACC guideline. Circulation 2025;152:e114—e218



Improving medication
adherence in HTN

e Once daily dosing instead of multiple times daily
e Single pill combination instead of separate pills
e Medication synchronization (coordinating the refill of
medications on the same day of the month)
e Medication reminders (text, telephone, smartphone apps)
e Patient education and self-management programs
e Use of information technology (phone, video call,
text, email)
e Counseling for high stress, anxiety, and depression

AHA/ACC guideline. Circulation 2025;152:e114—e218



CASE 3

e A 62-year-old man with DM 2 diagnosed 8 years ago

e Hypertension was diagnosed 1 year ago

e Amlodipine, metformin, insulin, dapagliflozin, atorvastatin

e Serum creatinine 135 pmol/L [1.5 mg] (range 125-135 [1.4-
1.5 mg] over last 6 months) with urine albumin creatinine
ratio done twice 22 & 18 mg/mmol), eGFR 57

e Over the last 3 months, office BP 134-144/78-90 mmHg

e Today BP 138/82 mmHg

e How would you approach the blood pressure?



Evaluation of the patient with
hypertension: history

e Duration of hypertension

e BP levels

e Hypertension medications (adherence, side effects)
e Medications (including over the counter)

o Lifestyle changes (diet, exercise)

e Smoking, alcohol

e Comorbid conditions (CAD, DM, CKD, ....)

e Home BP monitoring

e Family history (premature CAD, DM, HTN)



Evaluation of the patient with
hypertension: physical exam

e BP, weight, BMI
e Fundoscopy
e Circulation:
- Pulse rate/rhythm/character, jugular venous pulse,
peripheral edema
e Heart exam
e Pulmonary exam
e Other systems as clinically indicated



Laboratory tests

e CBC

e Fasting plasma glucose or HbA1c
e Serum creatinine, eGFR

e Serum sodium, potassium, calcium
e Lipids

o TSH

e Urine analysis

e Urine albumin to creatinine ratio

o ECG

AHA/ACC guideline. Circulation 2025;152:e114—218



CASE 3: approach

e \What is your assessment?
- CKD (eGFR <60 for 23 months or/& Albuminuria)
e Are you happy with hypertension treatment?
— Amlodipine (in this case)
e Are there any specific medications that have benefit?
e \What should be the target BP level?
— ACC/AHA recommend BP <130/80 for all patients

AHA/ACC guideline. Circulation 2025;152:e114—218



Which medication
for HTN ?

e |s it uncomplicated hypertension?

e Uncomplicated HTN = no associated comorbid
conditions

e Are there associatehat
necessitate the use of specific medications
“compelling indication™?



HTN medications in
specific conditions

e CKD (eGFR <60 or albuminuria)
- ACEi or ARB
e Chronic coronary disease:
- ACEi or ARB, BB
- If BP medications are needed, use CCB,
thiazide-type diuretics or MRA
e Stroke or TIA:
- ACEI or ARB, thiazide-type diuretic

AHA/ACC guideline. Circulation 2025;152:e114—218



HTN medications in
specific conditions

o Heart failure with reduced ejection fraction:
- ARNI (Angiotensin Receptor-Neprilysin Inhibitor)
(If ARNi is not feasible, use ACEi or ARB)
- BB, MRA
o Heart failure with preserved ejection fraction:
- MRA or ARNI (if not feasible, use ARB)
- BB are not recommended unless used for
arrhythmia or acute coronary syndrome

AHA/ACC guideline. Circulation 2025;152:e114—e218



HTN medications in
specific conditions

e Severe aortic stenosis requiring transcatheter
aortic valve implantation:

- ACEi or ARB

e Chronic moderate to severe aortic regurgitation:

- ACEi or ARB

e Peripheral artery disease:

- ACEi or ARB
e Women planning pregnancy:

- Labetalol, Nifedipine (extended release)

AHA/ACC guideline. Circulation 2025;152:e114—e218



CASE 4

e A 55-year-old woman with hypertension for 4 years

e Medications: lisinopril 20 mg qd, amlodipine 10 mg qd,
indapamide 1.5 mg qd

e She has no complaints

e BP in clinic today: 155/85 mmHg

e Examination is only remarkable for BMI of 29.2

e How would you approach the blood pressure?



Assess BP control

-~

~

Using home BP monitoring

or

Ambulatory BP monitorin
U Y 9




Resistant hypertension

Uncontrolled B.P. on =3 medications
including a diuretic
[at maximally tolerated doses]
Or

Controlled BP on =4 medications

AHA/ACC guideline. Circulation 2025;152:e114—e218



Approach to resistant
hypertension

e Exclude pseudo-resistance caused by:
1) Inaccurate measurement of BP
2) Non-adherence with medications

3) White-coat hypertension

4) Substance/drug-induced hypertension

5) Secondary hypertension



Drugs/substances that

can increase BP

e NSAID

e Systematic corticosteroids

e Oral contraceptive pill

e Antidepressants (SNRI, TCA)

e Amphetamines

e Decongestants (phenylephrine, pseudoephedrine)
e Atypical antipsychotics (risperidone, olanzapine)

e Immunosuppressants (cyclosporine)
e Herbal supplements
e Alcohol

AHA/ACC guideline. Circulation 2025;152:e114—e218



Secondary hypertension

e Occurs in 5 to 25% of patients with HTN
e Evaluation for secondary HTN is recommended with:
- Age <30 years
- Resistant HTN
- Hypertensive emergency
- Exacerbation of previously controlled HTN
- Diastolic hypertension in older adults (age =65 years)
- History of stroke at a young age (<40 years)
- Hypokalemia (spontaneous or diuretic induced)
- Obstructive sleep apnea

AHA/ACC guideline. Circulation 2025;152:e114—e218



Causes of secondary
hypertension

e Common disorders:
— Obstructive sleep apnea (25-50%)
— Renal parenchymal disease (14%)
— Primary aldosteronism (5-25%)
— Drug or alcohol-induced (2-20%)
— Renovascular disease (0.1-5%)

AHA/ACC guideline. Circulation 2025;152:e114—e218



Causes of secondary
hypertension

e Uncommon disorders:
— Hypothyroidism

— Hyperthyroidism
— Pheochromocytoma
— Aortic coarctation
— Cushing’s syndrome

AHA/ACC guideline. Circulation 2025;152:e114—e218



Screening for primary
aldosteronism

e Primary aldosteronism occurs in 5-10% of patients
with HTN and 20% of patients with resistant HTN

e Hypokalemia occurs in only 20-50% of patients with
primary aldosteronism

e Screening is recommended regardless of the presence
of hypokalemia

e Screening for primary aldosteronism is recommended in:
- Resistant HTN
- HTN with obstructive sleep apnea, hypokalemia, stroke

at age <40 vy, or family history of early HTN (<30 y)

- Stage 2 HTN (consider)

AHA/ACC guideline. Circulation 2025;152:e114—e218




Screening for primary
aldosteronism

e Initial screening tests include plasma aldosterone,
renin activity, and plasma aldosterone to renin
activity ratio

e |t is recommended to continue most antihypertensive
medications except MRA before initial screening to
minimize barriers to or delays in screening

e Refer patients with positive screening test to an
endocrinologist or hypertension specialist

AHA/ACC guideline. Circulation 2025;152:e114—218



Approach to
resistant HTN

e Assure accurate office BP measurement

e Obtain home or ambulatory BP monitoring
- To rule out white-coat HTN

e Assess adherence to medications

e Identify contributing lifestyle factors
- Obesity, physical inactivity, alcohol, high salt/low fiber
diet

e Discontinue or minimize interfering substances

e Then screen for secondary HTN

AHA/ACC guideline. Circulation 2025;152:e114—218



Management of
resistant HTN

e Reinforce lifestyle changes

e Change HCTZ to indapamide or chlorthalidone

e Maximize the dose of diuretic

e Add MRA (mineralocorticoid receptor blocker) provided
eGFR >45

e Consider loop diuretic if CKD stage 4 or more

e If MRA is contraindicated or could not be tolerated,
use other drugs (such as beta blocker, alpha blocker,
amiloride, vasodilator, alpha-2 agonist,...)

e Consider referral to a specialist if BP still uncontrolled

AHA/ACC guideline. Circulation 2025;152:e114—e218




Renal denervation
therapy

e Consider in patients with stage 2 HTN (office SBP 2140
and DBP =290) in whom BP is not at goal despite taking
24 antihypertensive medications at optimal dosages
(ACEIi/ ARB, CCB, thiazide-type diuretics, and MRA)

e Consider in patients with stage 2 hypertension who
are unable to take antihypertensive medications at the
optimal dosages or additional medications

e Refer eligible patients for evaluation by a
multidisciplinary team with expertise in resistant
hypertension and renal denervation

AHA/ACC guideline. Circulation 2025;152:e114—e218



ACEI
(Angiotensin converting
enzyme inhibitors)

Agent Starting dose Usual doses used | Usual daily
(mg) (mg) frequency




ARB

(Angiotensin receptor
blockers)

(mg) used (mg) frequency




Calcium channel blockers
(Dihydropyridine)

Agent

Starting dose
(mg)

Usual doses used
(mg)

Usual daily
frequency

Amlodipine

2.50r5

5,10

Nifedipine extended
release or long
acting (XL or LA)

30

30, 60, 90

Nifedipine modified
release (MR)

20, 40, 60

Felodipine

5, 10, 20




Calcium channel blockers
(Non-Dihydropyridine)

Agent

Starting dose
(mg)

Usual doses
used (mg)

Usual daily
frequency

Diltiazem immediate
release (IR)

30 or 60

90, 120

3-4 times

Diltiazem extended
release (ER)

120 or 180

180, 240, 360

Verapamil immediate
release (IR)

40 or 80

80, 120, 160

2-3 times

Verapamil sustained
release (SR)

120 or 180

180, 240, 360

1-2 times

Verapamil extended
release (ER)

100

200, 300




Non-thiazide diuretic

Agent Starting dose | Usual doses used Usual daily
(mg) (mg) frequency

Indapamide 1.25,2.5
Chlorthalidone 12.5,25

Thiazide diuretic

Agent Starting dose | Usual doses used Usual daily
(mg) (mg) frequency

HCTZ 12.5 12.5, 25 1
(Hydrochlorothiazide)



Diuretics:
(Minerlaocorticoid receptor
antagonists)

Agent Starting dose | Usual doses used Usual daily
(mg) (mg) frequency

50,100
Spironolactone 25, 50




Beta blockers

Agent

Starting dose
(mg)

Usual doses used

(mg)

Usual daily
frequency

Atenolol

25 or 50

50, 100

1-2 times

Bisoprolol

250r5

5,10

1

Carvedilol

6.25

12.5, 25

2 times

Metoprolol tartarate

25 or 50

50, 100, 200

2 times

Metoprolol succinate

25 or 50

50, 100, 200

1




Alpha-2 agonist, centrally
acting

Starting dose
(mg)

Usual doses
used

(mg)

Usual daily
frequency

Clonidine oral

0.1 0r0.2

0.4, 0.6, 0.8

2 times

Clonidine skin patch

0.1

0.1-0.3

weekly

Methyldopa

500, 1000

2-3 times

Moxonidine

0.2,0.4

1




Vasodilators

Starting dose | Usual doses Usual
(mg) used (mg) daily
frequency

Hydralazine 25 or 50 50, 100 2-3 times

Minoxidil 5 10, 20, 40 1-2 times

Direct renin inhibitor

Agent Starting dose | Usual doses used | Usual daily
(mg) (mg) frequency

Aliskiren 150 150-300 1




Alpha blockers

Agent Starting dose | Usual doses used | Usual daily
(mg) (mg) frequency




CASE 5

e A 65-year-old woman with hypertension for 2 years

e She was found to have a high BP before surgery
e BP 200/115 mmHg (repeated 205/110)

e She has no complaints

e Medications: Lisinopril, rosuvastatin

e She is not taking her medications regularly

e No regular follow up for hypertension

e She was referred to hospital emergency

e How would you approach?



Hypertensive crisis

e Systolic BP >180 mmHg or diastolic BP >120 mmHg
e (Classified into:
1) Severe hypertension:
(was called hypertensive urgency):
- No acute target organ damage
2) Hypertensive emergency:
- With acute target organ damage

AHA/ACC guideline. Circulation 2025;152:e114—e218



Patient approach

e |s the patient admitted to the hospital or is in clinic?
e Obtain a history

e Adherent to medications?

e Taking other medications?

e Follow up?

e Home BP monitoring? (if known with HTN)
e Other comorbid conditions?

e A focused physical examination

e | aboratory investigations



Management of severe HTN

e No need for aggressive lowering of BP

e Do not use IV medications

e No need to refer to emergency department

e Resume hypertension medications or start or modify
current management

e Close outpatient follow up within 4 weeks

e Advise home BP monitoring

e Education about adherence to medications & follow up

AHA/ACC guideline. Circulation 2025;152:e114—e218



Management of
severe HTN

e Patients hospitalized for non-cardiac conditions:
[BP >180/120 mmHg with no acute target
organ damage]:

- Spontaneous falls in BP without antinypertensive
therapy occur in of 40-50% of cases

- Intermittent use of IV or oral antihypertensive
medications are not recommended as they were
associated with increased risk of in-hospital mortality,
AKI, and prolonged hospital stay

AHA/ACC guideline. Circulation 2025;152:e114—e218



Hypertensive emergency

e BP >180/120 mmHg with acute target organ

damage such as:
— Intracranial hemorrhage
— Acute ischemic stroke
— Encephalopathy
— Acute heart failure/pulmonary edema
— Acute coronary syndromes
— Acute kidney injury
— Acute aortic dissection
— Eclampsia or preeclampsia

AHA/ACC guideline. Circulation 2025;152:e114—e218



Management of
hypertensive emergency

e Admission to ICU is recommended for monitoring
e If no compelling indication (acute aortic dissection):
- Systolic BP should be reduced with oral or parenteral
therapy by <25% within the first hour
- Then, if stable, to <160/100 mmHg within the next
2 to 6 hours then cautiously to 130 to 140 mmHg

during the next 24 to 48 hours
e For patients with acute aortic dissection:
- Systolic BP should be reduced to <120 mmHg during
the 18t hour

AHA/ACC guideline. Circulation 2025;152:e114—e218




Management of acute
intracerebral hemorrhage

e For patients presenting with SBP 150-220 mmHg:
- Lower SBP to 130-140 mmHg for at least 7 days
- Stop anti-HTN medications if SBP <130 mmHg
e For patients presenting with SBP >220 mmHg:
- SBP should not be lowered to <130 mmHg
e Careful titration to ensure smooth, nonlabile, and
sustained control of BP, avoiding peaks and large
variability in SBP, is recommended for improving
functional outcomes

AHA/ACC guideline. Circulation 2025;152:e114—e218



Management of acute
iIschemic stroke

e Patients requiring IV thrombolytics should have their BP
lowered to <185/110 mmHg before IV thrombolytic
therapy is started

e Patients who received IV thrombolytics should have their
BP maintained <180/105 mm Hg for at least the first 24
hours after starting thrombolytic therapy

e In patients who undergo endovascular treatment, it is
reasonable to maintain the BP at <180/105 mmHg
during and for 24 hours after the procedure

AHA/ACC guideline. Circulation 2025;152:€114—e218



Management of acute
iIschemic stroke

e |n patients with BP of >220/120 mm Hg who did not
receive |V thrombolytic or endovascular treatment, it
might be reasonable to lower BP by 15% during the first
24 hours after onset of stroke

e |n patients with BP <220/120 mmHg who did not receive
I\VV thrombolysis or endovascular treatment initiating or
reinitiating treatment of HTN within the first 48 to 72 hours
after an acute ischemic stroke is safe but did not prevent

death or disability

AHA/ACC guideline. Circulation 2025;152:€114—e218



Condition

Preferred drugs

Comments

Acute aortic
dissection

Esmolol, labetalol

Rapid lowering of SBP to
<120 within 20 min

Acute pulmonary
edema

Clevidipine, nitroglycerine,
nitroprusside

Beta blockers
contraindicated

Acute coronary
syndromes

Esmolol, nitroglycerine (15t choice)
Labetalol, nicardipine (other options)

Acute kidney injury

Clevidipine, fenoldopam, nicardipine

Eclampsia or
Preeclampsia

Hydralazine, labetalol, nicardipine,
nifedipine

ACEi & ARB contraindicated

Perioperative HTN
(BP 2160/90 or SBP

=220% of preoperative
value persisting >15

Clevidipine, esmolol, nicardipine,
nitroglycerine

min)
Acute intracerebral Clevidipine, nicardipine, esmolal,
hemorrhage labetalol, hydralazine

Acute ischemic
stroke

Clevidipine, nicardipine, esmoloal,
labetalol, hydralazine

AHA/ACC guideline. Circulation 2025;152:e114—e218




CASE 6

e A 32-year-old woman presents in her 5" month of

pregnancy for follow up
e She has no complaints
e She has no significant past history
e Medications: prenatal vitamins
e Family history: mother with hypertension
e Examination: BP 150/92. Otherwise, no abnormalities

e How would you approach the BP?



Hypertension in
pregnancy: definition

e Hypertension in pregnancy is defined as:

- SBP >140 mmHg or DBP > 90 mmHg on 2 occasions

at least 4 hours apart
e Severe hypertension in pregnancy is defined as:

- Sustained SBP >160 mmHg or DBP >110 mmHg
with verification in 15 minutes to avoid treatment
delays

e The aim is to prevent severe hypertension and
preeclampsia and optimize maternal and fetal/neonatal
clinical outcomes

AHA/ACC guideline. Circulation 2025;152:e114—e218



Hypertension disorders
INn preghancy

e Chronic hypertension:

- Diagnosis before pregnancy or before 20 weeks gestation
e Gestational hypertension:

- New hypertension at or after 20 weeks gestation in the

absence of proteinuria or other signs of preeclampsia

AHA/ACC guideline. Circulation 2025;152:e114—e218



Hypertension disorders
INn pregnancy

e Preeclampsia:

- Gestational hypertension with proteinuria or other
maternal end-organ dysfunction including neurologic
findings, pulmonary edema, hematologic findings,
acute kidney injury, hepatic dysfunction

e Preeclampsia superimposed on chronic hypertension:

- Preeclampsia with a history of hypertension before

pregnancy or before 20 weeks gestation

AHA/ACC guideline. Circulation 2025;152:e114—e218



Management of
hypertension Iin pregnancy

e Pregnant ladies with chronic hypertension (defined as
pre-pregnancy hypertension or SBP 140-159 mmHg
or DBP 90-109 mmHg prior to 20 weeks’' gestation)
should receive antinypertensive therapy to achieve

a target BP of <140/90
e Pregnant ladies with SBP >160 or DBP >110 confirmed

on repeat measurement within 15 minutes should
receive antihypertensive medication to lower BP to
<160/110 within 30-60 minutes

AHA/ACC guideline. Circulation 2025;152:e114—e218



Management of
hypertension Iin pregnancy

e For ladies with hypertension who are planning a
pregnancy or who are pregnant, labetalol and
extended-release nifedipine are preferred

e Methyldopa is less effective especially in control of
severe HTN and its use is limited by side effects
(sedation, depression, dizziness)

e Ladies with HTN who are planning a pregnancy or who
are pregnant should not be treated with atenolol, ACEl,
ARB, nitroprusside, or MRA to avoid fetal harm

AHA/ACC guideline. Circulation 2025;152:e114—e218



Medications used for urgent
BP control in pregnhancy

e |V labetalol:
- 10-20 mg |V, then 20- 80 mg every 10-30 min to a
maximum cumulative dosage of 300 mg
- Or IV infusion 1-3 mg/min
e Hydralazine:
-5 mg IV or IM, then 5-10 mg IV every 20-40 min to a
maximum cumulative dosage of 20 mg
- Or IV infusion of 0.5-10 mg/h
e Nifedipine (immediate release):
- 10-20 mg orally, repeat in 20 min if needed; then
10-20 mg every 2-6 h; maximum daily dose is 180 mg

AHA/ACC guideline. Circulation 2025;152:e114—e218



Management of
hypertension Iin pregnancy

e Aspirin (81 mg) is recommended for ladies with
hypertension who are planning a pregnancy or who
are pregnant

e Aspirin use was associated with significantly reduced risk
for preterm birth, small for-gestational age/intrauterine
growth restriction, and perinatal mortality in pregnant
ladies at increased risk for preeclampsia

AHA/ACC guideline. Circulation 2025;152:e114—e218



Summary

® Hypertension is very common

e Confirm high office BP with home or ambulatory values
® Hypertension: 2130/80 (AHA/ACC guideline)
® Start medications if high risk stage 1 or stage 2 HTN

Drug for uncomplicated HTN: ACEi, ARB, CCB, or diuretic
ndividualize drug choice if with comorbid conditions

dentify resistant hypertension and its approach

® Recognize severe HTN & hypertensive emergency

e Categorize hypertension disorders in pregnancy



For talks & educational materials:

www.eledrisi.com
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