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

• coronary artery disease,

• heart failure,

• atrial fibrillation,

• stroke,

• dementia,

• chronic kidney disease,

• all-cause mortality.



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

• screening of all adults in their communities

• implement guideline-based recommendations

• 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.











• 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,

• leading 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.





to use the oscillometric method with an
automated device over the auscultatory method



• 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 ≥2 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.







• 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

• Greater number of BP measurements



• ABPM can: 

• 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; 

• 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 1year with the use of HBPM on its 
own without cointerventions, as compared with usual care.













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.













Recommendations for Primary Aldosteronism

• In 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,

• 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. 

• 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 
blockers[CCBs], 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.











• 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

for whom medical management has failed (eg, 
resistant hypertension, worsening kidney function, 
and/or acute HF), it is reasonable to refer patients for 
revascularization.

Fibromuscular dysplasia, it may be reasonable 
to refer patients for revascularization



Recommendations for OSA



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

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

• 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% CI: -3.57 to -0.15 mm Hg) and DBP (-2.07mm Hg; 95% CI: -
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.



• 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% CI: -10.5 to -4.8 mm Hg) and for DBP was -2.8 mm Hg 
(95% CI: -5.0 to -0.6 mmHg),

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

• 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.

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



Recommendations for Lifestyle and 
Psychosocial Approaches

at least 5% of body weight reduction

DASH eating
plan

dietary sodium intake* is recommended 
to<2300 mg/d, moving toward an ideal limit 
<1500 mg/d

of



potassium-based salt substitutes†

potassium supplementation,§
ideally from dietary sources



meditation

aerobic exercise and/or
resistance training







• 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 lbs) 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. 

• 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.

























Pharmacologic Drug-Drug interactions With 
Antihypertensive Medications









(bisoprolol, carvedilol, metoprolol succinate).

symptomatic HFrEF, spironolactone or 
eplerenone

functional class II to III symptoms, ARNi

SGLT2i are recommended in patients with symptomatic HFrEF

Black with NYHA functional class III to IV HFrEF who are receiving optimal medical therapy, 
patients with current or previous symptomatic HFrEF who cannot be given first-line agents,the
combination of hydralazine and isosorbide dinitrate



eGFR <60 mL/min/1.73 m2 or albuminuria
≥30 mg albumin/g creatinine, treatment
should target an SBP goal of <130 mm Hg

RAASi (either with ACEi
or ARB but not both)







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

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

should not be lowered below 130 mm Hg



Hypotension and hypovolemia should be 
corrected

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

patients who undergo endovascular treatment,
it is reasonable to maintain the BP at ≤180/105
mm Hg during and for 24 hours after the
procedure

BP of ≥220/120 mm Hg who did not receive IV thrombolytic or endovascular 
treatment and have no comorbid conditions
requiring acute antihypertensive treatment, it mightbe reasonable 
to lower BP by 15% during the first24 hours after onset of stroke



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



who have experienced an ischemic stroke, TIA, or 
ICH, an office SBP/DBP goal of <130/80 mm Hg is 
recommended





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

follow-up evaluations for medication adherence
and response to treatment at monthly intervals

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

team-based care approach

uncontrolled hypertension, an evidence-based
care plan utilizing HBPM, and team-based care



Orthostatic hypotension

asymptomatic OH, treatment with a goal of
SBP <130 mm Hg 

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



who have been on BBs chronically, BBs 
should be continued

to continue most medications

discontinuation of ACEi or ARB 
preoperatively may be considered



SBP ≥180 mm Hg or DBP ≥110 mm Hg, deferring
surgery

abrupt preoperative discontinuation of
BB or clonidine may result in rebound
hypertension

BB should not be started on the day of
surgery in BB-naïve patients









2020 ISH Global Hypertension Practice 
Guideline



Sufficiently high cardiovascular risk conditions that warrant blood pressure-lowering 

treatment among adults with elevated blood pressure. 
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