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HYPERTENSION 

• Defined as persistent, nonphysiologic elevation of systemic blood 

pressure (BP).

• It is the most important modifiable risk factor for CHD, stroke, 

CHF, ESRD and peripheral vascular disease

• Globally, an estimated 26% of the world’s population has HTN, 

and the prevalence is expected to increase to 29% by 2025.



• Until age 45 years, a higher percentage of men than women have HTN; 

from age 45-64 years, the percentages are nearly equal. Beyond age 64 

years, a higher percentage of women have HTN than men

• Health care professionals must not only identify and treat patients with 

HTN but also promote a healthy lifestyle and preventive strategies to 

decrease the prevalence of HTN

• Primary (formerly essential) hypertension accounts for 90-95% of adult 

cases.



SCREENING FOR HTN

• USPSTF recommends that all individuals 18 years or older should be 

screened for elevated BP . 

• At a minimum, the frequency of screening should be as follows:

• Adults with normal BP should have reassessment of their BP every year.

• Adults should be screened at least semiannually (every 6 months) :

• If they have risk factors for HTN (eg, obesity) 

• If their previously measured systolic BP was 120-129 (elevated BP)



DIAGNOSIS OF HTN

According to the American College of Cardiology/American Heart Association 

(ACC/AHA) 2017 report:

• Elevated BP at each of 2 or more office visits after an initial screening ( 3 readings 

at least 1 week apart) OR

• Initial presentation with hypertensive emergency or urgency (BP ≥180/120 mmHg) 

OR 

• Initial presentation with BP >160/100 in a patient with known target end-organ 

damage





STAGING HTN

• If there is a disparity in category between the systolic and 

diastolic pressures, the higher value determines the stage.

• Isolated systolic HTN : BP ≥130/<80 mmHg

• Isolated diastolic HTN: BP <130/≥80 mmHg. 



CONFIRMATION OF HTN DIAGNOSIS

• Mean daytime readings with ABPM ≥130/≥80 mmHg

• Mean home BP readings measured with appropriate technique and with a 

device that has been validated in the office ≥130/≥80

• Mean of serial office BP readings (in ≥ 3 occasions separated by at least 1 

week) ≥130/≥80 mmHg





PRIMARY HTN

• The pathogenesis of primary HTN is most likely the result of numerous genetic and environmental 

factors that have multiple compounding effects on cardiovascular and renal structure and function. 

• Risk factors: 

• Advancing age

• Obesity and overweight

• Family history: having 1 or 2 hypertensive patients doubles the risk of developing HTN

• Race: HTN tends to be more common, be more severe, occur earlier in life, and be associated with greater target-organ 

damage in blacks. 

• Reduced nephron number: this may be related to genetic factors, intrauterine developmental disturbance (eg, hypoxia, 

drugs, nutritional deficiency), premature birth, and postnatal environment (eg, malnutrition, infections). 

• High-sodium diet : >3 g/day sodium chloride 

• Excessive alcohol consumption 

• Physical inactivity 



SECONDARY HTN

• Renal causes 

• Prescription or over-the-counter medications 

• Illicit drug use , such as methamphetamines and cocaine .

• Primary aldosteronism .

• OSA

• Pheochromocytoma : About one-half of patients with pheochromocytoma have paroxysmal hypertension; most of 

the rest have what appears to be primary hypertension.

• Cushing's syndrome: HTN  is a major cause of morbidity and death in patients with Cushing's syndrome. 

• Other endocrine disorders like Hypothyroidism, hyperthyroidism,  primary hyperparathyroidism & CAH

• Coarctation of the aorta :it is one of the major causes of secondary HTN in young children, but it may also be 

diagnosed in adulthood .



SECONDARY HTN/ RENAL CAUSES

• They are the most common (2.5-6%)

• Primary renal disease : acute or chronic renal parenchymal (Polycystic 

kidney disease, CKD, Urinary tract obstruction)

• Renovascular hypertension : due to fibromuscular dysplasia in younger 

patients and to atherosclerosis in older patients



PRESCRIPTION OR OTC MEDICATIONS 

• OCPs (particularly those containing higher doses of estrogen) 

• NSAIDs particularly chronic use

• Antidepressants including TCA, SSRIs  and MAO inhibitors

• Corticosteroids, including both glucocorticoids and mineralocorticoids

• Decongestants, such as phenylephrine and pseudoephedrine

• Some weight-loss medications

• Sodium-containing antacids

• Erythropoietin

• Cyclosporine or tacrolimus

• Herbal remedies containing licorice 



WHEN TO SCREEN FOR SECONDARY HTN?

• Drug-resistant or drug-induced HTN

• An acute rise in BP over a previously stable value

• Age of onset before puberty or <30 y, with no FHx of primary HTN or obesity

• Onset of diastolic HTN in older adults >65y

• Disproportionate TOD to the degree of HTN

• Unprovoked or excessive hypokalemia 



OTHER CATEGORIES

• White-Coat HTN: Office BP  ≥130/≥80 mmHg but an out-of-office BP (either mean daytime 

or mean home) <130/<80 mmHg 

• Prevalence 10-20%, more in children, older adults and women.

• These patients should undergo reevaluation with out-of-office BP monitoring at least annually

since these patients can develop HTN over time and can be at higher risk of CVD than 

normotensives.

• Masked HTN: Office BP<130/<80 mmHg but an out-of-office BP ≥130/≥80 mmHg.

• These patients should be treated the same as other patients with the diagnosis of HTN

• Associated with an increased long-term risk of sustained HTN and  increased risk of major adverse 

CV events and all-cause mortality, similar to that of sustained hypertension.



WHITE-COAT AND MASKED HTN CATEGORIES

White-Coat HTN Masked HTN

Office BP readings ≥130/80 <130/80

Out-of-office BP readings <130/80 ≥130/80

Pharmacological Treatment Not indicated Indicated

Risk of developing sustained 

HTN

Increased Increased 

CV risk > Normotensives, <sustained 

HTN

= sustained HTN









HTN CRISIS

• Hypertensive Emergency: SBP ≥180 &/or DBP≥120 with TOD

• Hypertensive Urgency: SBP ≥180 &/or DBP ≥120 without TOD

• Mod-severe Hypertensive Retinopathy (formerly “malignant HTN”): a 

hypertensive emergency (BP≥180/120) characterized by :

• Retinal hemorrhages, exudates, or papilledema, +/-

• Hypertensive encephalopathy, +/-

• Acute Hypertensive nephrosclerosis (formerly “malignant nephrosclerosis”)



APPROPRIATE BP MEASUREMENT

• BP should be measured in both arms: 

• Systolic BP readings in the left and right arms should be roughly equivalent. 

• A discrepancy of >15 mmHg may indicate subclavian stenosis and, hence, peripheral 

arterial disease and carries a higher risk of CVD and a significantly greater relative risk of 

cardiovascular death

• No caffeine 1 hr before and no smoking, food intake or strenuous exercise 30 

min before measurement.

• Ideal cuff size:

• Bladder length should be 80% of the arm circumference

• Bladder width should be at least 40% of the arm circumference.



APPROPRIATE BP MEASUREMENT, CONT’D

• Inflate the BP cuff 20-30 mmHg above the estimated SBP ( based on radial 

pulse disappearance) 

• To avoid the auscultatory gap.

• To avoid the cuff inflation HTN in patients taking their BP using a 

sphygmomanometer.

• The  systolic BP is marked by the 1st Korotkoff sound ( 1st sound heard).

• The diastolic BP is marked by the 5th korotkoff sound ( complete sound 

disappearance ) in adults, and the 4th Korotkoff ( muffling) sound in children.



APPROPRIATE BP MEASUREMENT, CONT’D

• Check for postural hypotension in the following patients:

• Over age 65 years

• Those experiencing dizziness or weakness upon standing

• Those with diabetes.

• Defined as ≥20 mmHg fall in systolic pressure &/or ≥10mmgHg fall in 

diastolic pressure upon rising from supine to an unassisted upright 

position. 



EVALUATION OF HYPERTENSIVE PATIENTS 

Focused History aiming to : 

• Determine the extent of target-organ damage

• Assess other CV risk factors. 

• Identify lifestyle factors that could potentially contribute to HTN. 

• Identify interfering substances and potentially curable causes of secondary 

HTN. 



TARGET ORGAN DAMAGE

• Heart : LVH,  Angina or MI , Heart Failure.

• Brain: Stroke or TIA.

• Kidneys: CRF

• Blood vessels : Peripheral Arterial Disease.

• Eyes: Retinopathy



OTHER CVD 
RISK FACTORS

• Diabetes

• Hypercholesterolemia

• Obesity

• A family history of premature CVD or 

death (men <55, women < 65). 

• Tobacco smoking and Alcohol 

• CKD (eGFR<60 mL/min)

• Age (>45 for men, >55 for women)

• Physical Inactivity.



PHYSICAL 
EXAMINATION

• Body mass index (BMI)

• Funduscopic eye examination

• Arteriovenous nicking,

• Cotton-wool spots

• Flame hemorrhages

• Exudates

• Papilledema associated with hypertensive 

emergencies

• Auscultate for carotid, abdominal, and femoral 

bruits

• Palpation of the thyroid gland





PHYSICAL EXAMINATION, CONT’D

• Chest Examination

• Assess for signs of CHF, such as crackles or diminished breath sounds. 

• Assess the heart rate, rhythm, presence of murmurs, or an enlarged point of maximal impulse

• Abdominal Examination

• Look for abdominal aortic pulsation, bruits, or masses.

• Lower Extremity Examination

• Assess for the presence of PVD  in the lower extremities such as diminished pulses, loss of 

extremity hair, thick toenails, cold or red skin, edema.

• Conduct a baseline neurologic assessment

• Assess for neurologic changes from ischemic or hypertensive brain disease.



LABORATORY EVALUATION

BASIC TESTS

• Electrolytes: Na, Ca, K

• Serum creatinine (for eGFR)

• Fasting glucose

• FLP

• TSH

• Urine dipstick (for protein and glucose)

• ECG ( rate, rhythm, evidence of ischemia or 

hypertrophy)

OPTIONAL TESTS

• Echocardiography

• Uric acid 

• Urine albumin-to-creatinine ratio



HTN MANAGEMENT 

• Benefits of BP control: 

• 50 % relative risk reduction in the incidence of heart failure.

• 30-40 % relative risk reduction in stroke.

• 20-25 % relative risk reduction in MI.

• The goal of therapy is to lower BP to <130/80 in all hypertensive patients

• This can be achieved by pharmacological and nonpharmacological methods

• BP threshold to treat patients with medications is 130/80 in all hypertensive patients 

except in patients with no known CVD and 10-year risk of CVD <10% ( treat 

when BP >140/90)





DIETARY MODIFICATIONS

• DASH Diet (The dietary approaches to stop HTN)

• High in vegetables, fruits, low-fat dairy products, whole grains, poultry, fish, and 

nuts.

• Low in sweets, sugar-sweetened beverages, and red meats.

• Rich in potassium, magnesium, calcium, protein, and fiber.

• Low in saturated fat, total fat, and cholesterol. 

• Sodium Restriction

• The main source of sodium in the diet is the salt added to packaged and 

processed foods and in foods from restaurants. 

• Optimally sodium should be restricted to <1500mg/day



PHARMACOLOGICAL TREATMENT

• Thiazide diuretics

• Long-acting CCB (dihydropyridine)

• ACE inhibitors

• ARBs



WHOM TO TREAT?

• When mean HBPM/daytime ABPM readings ≥135 mmHg systolic or ≥85 mmHg diastolic

• When average office BP ≥140/90 mmHg

• When average office or mean HBPM or ABPM readings >130/80 in the following:

• Established CVD

• 10-year CVD risk >10%

• CKD

• T2DM

• Age >65 



GOAL BP

• For most patients on pharmacological treatment the goal BP is <130/80 (average office or 

HBPM readings)

• The goal can be <140/90 office readings or <135/85 HBPM readings in the following:

• Patients with labile BP or postural hypotension

• Patients with side effects to multiple antihypertensive medications

• Patients already taking 3 antihypertensive medications (including a diuretic) at or near maximal 

antihypertensive doses

• Patients 75 years or older with a high burden of comorbidity or a diastolic blood pressure 

<55 mmHg



JNC 8



INITIATING THERAPY

• Thiazide diuretic or long-acting CCB should be used as initial 

monotherapy in black patients.

• In most cases, monotherapy will not adequately control BP, 

particularly in those whose BP is more than 20/10 mmHg above 

goal. 

• Combination therapy with drugs from different classes has a 

substantially greater BP-lowering effect than doubling the dose of a 

single agent .



COMBINATION THERAPY

• When more than one agent is needed to control the BP:

• Combine a long-acting ACE inhibitor or ARB with a long-acting dihydropyridine CCB. 

• Combination of an ACE inhibitor or ARB with a thiazide diuretic can also be used but may be less 

beneficial. 

• ACE inhibitors and ARBs should not be used together.

• There is some evidence that, in patients taking more than one antihypertensive medication, 

shifting at least 1 drug from the morning to the evening may restore the normal nocturnal 

BP dip, reduce overall 24-hour mean BP, and decrease the incidence of CVD.



FOLLOW UP

• After therapy initiation

• Reevaluate and increase therapy every 2-4 weeks until adequate BP control is achieved.

• Once BP control is achieved

• Reevaluate every 3-6 months to ensure maintenance of control.

• For individuals > 65 years with isolated systolic HTN , caution is needed not 

to reduce the diastolic BP too aggressively (<55-60 mmHg), since low achieved 

diastolic pressures have been associated with an increased risk of MI and 

stroke



RESISTANT HTN

• BP that is above goal despite adherence to an appropriate three-

drug regimen (including a diuretic) in which all drugs are dosed at 

50% or more of the maximum recommended antihypertensive dose; 

or BP that requires at least 4 medications to achieve control 

• Found in 15 % of patients diagnosed with HTN

• Exclude pseudoresistence and look for causes of secondary HTN 



PSEUDORESISTANCE

It can result from some or all the following :

• Inaccurate BP measurement (eg, inappropriately small BP cuff).

• Poor adherence to BP medications.

• Poor adherence to lifestyle and dietary approaches to lower BP.

• Suboptimal antihypertensive therapy, due either to inadequate doses or 

exclusion of a diuretic from the antihypertensive regimen.

• White coat resistance.



TREATING HYPERTENSIVE PATIENTS WITH OTHER 
COMORBIDITIES

• HTN with HFrEF

• HTN with HFpEF

• HTN with stable IHD

• HTN with history of Stroke

• HTN with CKD



HTN W HFREF

• Systolic HF (EF </=40%)

• Goal BP <130/80 

• According to GDMT (Guideline Directed Medical Therapy) for the treatment of HFrEF :

• HFBB( Heart Failure Approved BB): Bisoprolol, Carvedilol , and sustained-release metoprolol 

succinate,  AND

• ACE-I/ARB  AND

• Aldosterone Antagonists (if no hyperkalemia, and eGFR>30) AND 

• Loop Diuretic if fluid overload

• Nondihydropyridine CCBs are not recommended in the treatment of HTN in adults 

with HFrEF.



HTN W HFPEF

• Diastolic HF

• EF >50%

• Diuretics should be prescribed to control HTN.

• Persistence of HTN after management of volume overload:

• ACE inhibitors or ARB AND beta blockers titrated to attain SBP < 130 mm Hg.

• Beta blockers are no longer recommended as initial monotherapy in the absence 

of a specific (compelling) indication for their use, such as IHD or heart failure 

with decreased ejection fraction



HTN W STABLE IHD

• GDMT BB: ( for angina : Metoprolol, 

Timolol, Nadolol, Bisoprolol, Propranolol, 

Carvidolol)

• If still uncontrolled add ACE-I or ARB

• If still uncontrolled add dihydropyridine 

CCB

• ACE-I or ARB with BB with Aldosterone 

antagonist

POST MI



HTN WITH CKD

• An ACE inhibitor or ARB should be used for initial 

monotherapy in patients who have diabetic nephropathy or 

nondiabetic CKD complicated by proteinuria.

• This is especially important for patients with Stage III CKD or 

higher or stage I or II with albuminuria > 300mg/g creatinine



HYPERTENSION IN CHILDREN

According to AAP 2017 report and guidelines for childhood HTN:

• 3.5% of children have HTN; another 10%–11% have elevated BP.

• This increase in prevalence is due to obesity

• High BP in childhood increases the risk for adult HTN and CVD.

• Prevalence of LVH is 30%–40% in childhood HTN

• Primary HTN tends to be systolic while secondary HTN tends to be diastolic

• Diagnosis of HTN in children requires elevated readings ≥95th percentile at 3 different visits

• Diagnosis of HTN can be based on ABPM or office BP readings







SCREENING VALUES (BASED ON 90TH PERCENTILE BP 

VALUES FOR CHILDREN AT 5TH HEIGHT PERCENTILE)



SCREENING FOR HTN IN CHILDREN

• Screen children without risk factors or conditions associated with HTN by 

measuring BP annually, beginning at age 3 years. 

• For children with risk factors for HTN, measure BP at all health encounters. 

• Risk factors for HTN in children can include:

• Birth at <32 weeks GA, SGA, LBW, umbilical artery catheterization

• Recurrent UTIs, renal disease or urologic malformation, F.Hx of congenital renal disease

• Solid organ or hematopoietic cell transplant, malignancy

• Children with obesity, taking medications known to raise BP or diabetic.



PRIMARY HTN IN CHILDREN

• Predominant cause of HTN in US children

• Characteristics include:

• ≥6 years of age

• Positive family history of primary HTN

• Obesity/overweight

• Do not have history or physical examination findings suggestive of a secondary cause of HTN.

• These patients with such characteristics don’t require an extensive evaluation for 

secondary causes of HTN  



SECONDARY HTN IN CHILDREN

• More likely in

• Younger children (< 6 years)

• Children with diastolic HTN

• Children with nocturnal HTN

• Children with symptoms related to underlying cause 

• Retrospective case series of children with secondary HTN show that:

• Renal parenchymal disease or renal structural abnormalities account for 34%–76%

• Renovascular disease accounts for 12%–13%

• Renal causes especially likely among children <6 years of age



INITIAL EVALUATION

• The initial evaluation for all children with HTN includes:

• History and physical examination

• Laboratory testing including: serum BUN, creatinine, and electrolytes, urinalysis, and lipid profile.

• Echocardiography

• For obese children with HTN, additional initial studies include hemoglobin A1c and liver enzyme

• Initial imaging with renal ultrasound should be reserved for children with hypertension who are 

less than 6 years of age, or any child with evidence of renal disease (abnormal urinalysis or renal 

function). (AAP, 2017)

• For patients with a potentially reversible cause of secondary HTN, further evaluation to 

determine the underlying etiology. 



HTN TREATMENT IN CHILDREN

• To achieve an optimal BP level:

• SBP & DBP <90th percentile  (<130/80 mm Hg in adolescents)

• At the time of diagnosis of elevated BP or HTN in child or adolescent, provide advice on the DASH 

diet and recommend moderate to vigorous physical activity at least 3-5 days per week (30–60 min 

per session).

• Prescribe antihypertensive medications if: 

• Patient has failed at least 6 months of lifestyle change

• Symptomatic HTN

• Stage 2 HTN without clearly modifiable risk factor (e.g. obesity)

• Diabetes

• LVH



HTN TREATMENT IN CHILDREN, CONT’D

• 1st line agents may include:

• Angiotensin-converting enzyme (ACE) inhibitor or angiotensin receptor blocker 

(ARB)

• Long-acting calcium channel blocker

• Thiazide diuretic

• In CKD or diabetes:

• ACE inhibitor or ARB

• Refer the child for emergency care if his BP is >95th percentile+30 

mmHg.



FOLLOW UP 

• Hypertensive children  treated with lifestyle change only should be seen every 3–6 months to 

assess success of BP reduction and to reassess need for pharmacologic treatment.

• Hypertensive children treated with antihypertensive medications should be seen every 4–6 weeks 

for dose adjustments until goal BP is reached, then every 3–4 months.

• Regardless of apparent control of BP with office measures, children and adolescents with CKD 

and a history of HTN should have BP assessed by ABPM at least yearly to screen for MH.
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