


Specific

Circumstances

• Resistant Hypertension

• Secondary Hypertension

• Hypertension in Pregnancy

• Hypertension in Breastfeeding

• Hypertension Emergency

• Hypertension in elderly

• Hypertension in pediateric



Resistant Hypertension

Definition:

• Seated office BP >140/90 mmHg (above goal)

• In a patient treated with three or more antihypertensive medications of different classes

• Medications should be at optimal (or maximally tolerated) doses

• One of the medications should be a diuretic

affects around 10% of hypertensive individuals



Risk factors 

• higher baseline blood pressure (particularly systolic)

• presence of left ventricular hypertrophy (especially by echocardiogram)

• older age

• obesity

• African-American race

• chronic kidney disease

• diabetes

• medications

• Extracellular volume expansion





What is the problem? 

• has a negative impact on well-being

• higher risk of:

coronary artery disease

chronic HF

Stroke

end-stage renal disease

all-cause mortality



Differential Diagnosis

• Secondary hypertension

• Substance/drug-induced hypertension

• Pseudoresistance (uncontrolled hypertension):

Poor BP measurement technique

 white coat effect

 medication nonadherence

 suboptimal choices in antihypertensive therapy

Approximately 50% of patients diagnosed with resistant hypertension have 
pseudoresistance rather than true resistant hypertension.
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Treatment 

Optimize the current treatment regimen:

•health behavior change (eg, weight loss, exercise, eating a healthy diet)

• Stop medications that raise blood pressure

•Optimize diuretic-based treatment

maximally tolerated doses of diuretics

 use of thiazide-like rather than thiazide diuretics

initiation of loop diuretics for eGFR <30 ml/min/1.73m2 or clinical volume overload.

• Add a low dose of spironolactone (K<4.5 mmol/L and eGFR >45 ml/min/1.73m2)

• amiloride, doxazosin, eplerenone, clonidine, and beta-blockers or any available
antihypertensive class not already in use are alternatives.





Refractory hypertension

• Refractory hypertension: was defined as the inability to achieve blood pressure control (by

office or ambulatory blood pressure monitoring) despite maximum tolerated doses of at least

five antihypertensive medications, including chlorthalidone and spironolactone.

the authors suggested that treatment failure in such patients may be due to neurologic

mechanisms (eg, sympathetic overactivity). This contrasts with the conventional thinking that

resistant hypertension is largely due to persistent hypervolemia.



Secondary Hypertension

• Secondary cause can be identified in 5%–10% of hypertensive patients.

• Early diagnosis and appropriate targeted treatment have the potential to:

 cure hypertension in some patients

 improve BP control/reduce antihypertensive medications



When suspect? 

it is not cost effective to perform a complete evaluation for secondary hypertension in

every hypertensive patient, it is important to be aware of the clinical clues:

1) patients with early onset hypertension (<30 years of age) in particular in the absence

of hypertension risk factors (obesity, metabolic syndrome, familial history etc.)

2) those with resistant hypertension

3) individuals with sudden deterioration in BP control

4) hypertensive urgency and emergency









Hypertension in 

Pregnancy

• Preexisting hypertension

• Gestational hypertension

• Preexisting hypertension plus gestational hypertension

• Preeclampsia

• Eclampsia

• HELLP syndrome







(hemolysis, elevated liver 
enzymes, low platelets) 







Prevention of Preeclampsia

High risk Women

• hypertension in previous pregnancy

• CKD

• autoimmune disease

• Diabetes

• Chronic hypertension

Moderate risk Women

• first pregnancy in a woman >40 years

• pregnancy interval >10 years

• BMI >35 kg/m2

• family history of preeclampsia

• multiple pregnancies

• Aspirin 75–162 mg at weeks 12–36
•calcium supplementation of 1.5–2 g/day in women with low dietary intake (<600 mg/day).



Management

Mild hypertension:

Drug treatment at persistent BP>150/95 mmHg in all women.

Drug treatment at persistent BP >140/90 mm Hg in gestational hypertension, preexisting

hypertension with superimposed gestational hypertension; hypertension with subclinical HMOD

at any time during pregnancy.

First choices: methyldopa, beta-blockers (labetalol), and dihydropyridine-calcium channel

blockers (DHP-CCBs) (nifedipine [not capsular], nicardipine).

Contraindicated: RAS blockers (ACE-I, ARB, direct renin inhibitors) due to adverse fetal and

neonatal outcomes.





Management

Severe hypertension: At BP >170 mm Hg systolic and/or >110 mm Hg diastolic: immediate

hospitalization is indicated (emergency).

•Treatment with intravenous labetalol (alternative: intravenous nicardipine, esmolol,

hydralazine,), oral methyldopa or DHP-CCBs (nifedipine [not capsular] nicardipine).

•Add magnesium (hypertensive crisis to prevent eclampsia).

•In pulmonary edema: nitroglycerin intravenous infusion.

•Sodium nitroprusside should be avoided due to the danger of fetal cyanide poisoning with

prolonged treatment.





American College of Obstetricians and Gynecologists (ACOG)

• recommends not initiating medication therapy for mild chronic hypertension in pregnancy
(>140/90 mmHg and <160/110 mmHg) given the limited evidence for a clear benefit and safety
of treatment.

•ecommends considering discontinuing medication in women with mild hypertension who
become pregnant and recommending lifestyle modifications (diet, exercise).

•Pharmacologic therapy is recommended for pregnant women with severe hypertension (systolic
blood pressure ≥160 mmHg or diastolic blood pressure ≥105 to 110 mmHg. A lower threshold
for initiation of medications (≥150/100 mmHg) is recommended for women with end-organ
involvement, such as cardiac or renal disease.

•For most women, the blood pressure target is systolic blood pressure ≥120 and <160 mmHg and
diastolic blood pressure ≥80 and <110 mmHg.



Delivery

ISH: in gestational hypertension or preeclampsia:

•At week 37 in asymptomatic women.

•Expedite delivery in women with visual disturbances, hemostatic disorders.

ACOG suggested the following approach for delivery of women with chronic hypertension :

• ≥38+0 to 39+6 weeks of gestation for women not requiring medication

• ≥37+0 to 39+0 weeks for women with hypertension controlled with medication

• 34+0 to 36+6 weeks for women with severe hypertension that is difficult to control



Postpartum management

• Acetaminophen as first-line medication for pain management. NSAIDs should be used

preferentially over opioid analgesics, when possible.

•If hypertension persists, any of recommended drugs except methyldopa (postpartum depression)

• Postpartum visits for a blood pressure check within 3 to 10 days after delivery or home blood

pressure monitoring is recommended as severe hypertension can develop after hospital discharge



Breastfeeding

All antihypertensives excreted into breast milk at low concentrations.

Avoid: atenolol, propranolol, nifedipine (high concentration in milk).

Prefer: long acting CCBs.



Hypertensive Emergency

association of substantially elevated BP with acute hypertension-mediated organ damage. Target

organs include:

Retina

Brain

Heart

large arteries

kidneys

There is no specific BP threshold to define a hypertensive emergency.



clinical presentations

• The clinical presentation can vary and is mainly determined by the organ(s) acutely affected.

•Malignant hypertension: Severe BP elevation (commonly >200/120 mm Hg) associated with
advanced bilateral retinopathy (hemorrhages, cotton wool spots, papilledema).

• Hypertensive encephalopathy: Severe BP elevation associated with lethargy, seizures, cortical
blindness and coma in the absence of other explanations.

• Hypertensive thrombotic microangiopathy: Severe BP elevation associated with hemolysis and
thrombocytopenia in the absence of other causes and improvement with BP-lowering therapy.

• Other presentations of hypertensive emergencies include severe BP elevation associated with
cerebral hemorrhage, acute stroke, acute coronary syndrome, cardiogenic pulmonary edema,
aortic aneurysm/dissection, and severe preeclampsia and eclampsia.



Diagnostic Workup

•Medical history:

preexisting hypertension

onset and duration of symptoms

potential causes (nonadherence with prescribed antihypertensive drugs, lifestyle changes,
concomitant use of BP elevating drugs [NSAIDS, steroids, immunesuppressants,
sympathomimetics, cocaine, antiangiogenic therapy])



Management 

The overall therapeutic goal in patients presenting with hypertensive emergencies is a controlled
BP reduction to safer levels to prevent or limit further hypertensive damage while avoiding
hypotension and related complications.

There is a lack of randomized controlled trial data to provide clear cut guidance on BP targets and
times within which these should be achieved. Most recommendations are based on expert
consensus.

The type of acute HMOD is the main determinant of the preferred treatment choice.

The timeline and magnitude of BP reduction is strongly dependent on the clinical context.

Availability of drugs and local experience with individual drugs are likely to influence the choice
of drugs.





Management 

•Labetalol and nicardipine are generally safe to use in all hypertensive emergencies and should

be available wherever hypertensive emergencies are being managed.

•Nitroglycerin and nitroprusside are specifically useful in hypertensive emergencies including the

heart and the aorta.
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Urgency? 

• ISA: Patients with substantially elevated BP who lack acute HMOD are not considered a hypertensive emergency

and can typically be treated with oral antihypertensive therapy.

• Uptodate: relatively asymptomatic or completely asymptomatic patient with a blood pressure in the "severe"

range (ie, ≥180/≥120 mmHg), often a mild headache, but no signs or symptoms of acute end-organ damage. This

entity of severe asymptomatic hypertension is sometimes called hypertensive urgency and occurs more

frequently among patients who have been nonadherent with either their chronic antihypertensive drug regimen

or their low-sodium diet.

• The most important aspect of the initial assessment of the patient with severely elevated blood pressure is to

exclude acute, ongoing, target-organ damage, which would indicate a diagnosis of hypertensive emergency rather

than severe asymptomatic hypertension



Management

• We suggest lowering the blood pressure over a period of hours to days. The rapidity with which

blood pressure should be brought to safe levels is controversial and not based upon high-quality

medical evidence. This suggestion stems from and seeks to balance two major concerns:

-The risk of adverse events (eg, stroke or myocardial infarction) that may occur if the blood

pressure is lowered too rapidly or to a level below the ability for autoregulation to maintain

adequate tissue perfusion.

-The potential risk of imminent cardiovascular events that may result from severe hypertension

if the blood pressure is not quickly and sufficiently reduced.



Lowering BP over a period of hours

• Patients judged to be at high risk for imminent cardiovascular events due to severe hypertension,

including those with known aortic or intracranial aneurysms, should have their blood pressure lowered

over a period of hours.

•The blood pressure should usually be lowered to <160/<100 mmHg.

• The mean arterial pressure should not be lowered by more than 25 to 30 percent over the first 2-4 hours.

•All patients should be provided a quiet room in which to rest. This may produce a fall in blood pressure

≥20/10 mmHg in approximately one-third of adults. If this is not effective, antihypertensive drugs



Pharmacotherapy 

•A wide variety of therapeutic modalities have been used to lower blood pressure over this short

period of time, including oral nifedipine, nitrates, captopril, or oral clonidine or

hydralazine However, sublingual nifedipine is contraindicated in this setting and should not be used.

•Oral clonidine (but not intended as long-term therapy) at a dose of 0.1 to 0.2 mg

•Oral captopril (if the patient is not volume overloaded) at a dose of 6.25 or 12.5 mg

•Otherwise, many clinicians prefer long-acting drugs (eg, amlodipine, chlorthalidone) and a follow-up

primary care office visit in the next one to two days.



elderly 

• The prevalence of HTN in age greater than 60 to 65 years: as high as 70 to more than 80%

•Isolated systolic hypertension is common in older adults: SBP ≥140 mm Hg and DBP <90 mm Hg

•aiming for control within three to six months, orthostatic (postural) and/or postprandial

hypotension is common among older hypertensive patients.



Management 

• lifestyle modification: dietary salt restriction and weight loss in obese patients

• initial monotherapy with a thiazide-type diuretic, long-acting CCBs, ACE inhibitor/ARB.

•A long-acting dihydropyridine or a thiazide diuretic is generally preferred because of increased

blood pressure-lowering efficacy in this population.

•Goal blood pressure: <140/80 mmHg



Pediaterics

•The prevalence: 4.2%

•HTN in childhood and adolescence contributes to premature atherosclerosis and the early development of

cardiovascular disease .

•The diagnosis of chronic childhood HTN is made when the auscultated BP values on three repeated and

separate visits are greater than the 95th percentile for the age, sex, and height of the patient, or is ≥130/80

mmHg even if <95th percentile.

• For children without risk factors or conditions associated with HTN, BP is measured beginning at three years

of age during annual health care supervision visits.

• For children <3 years of age with risk factors for HTN, BP is measured at each health supervision visit







Who should be treated ?

• Symptomatic HTN (eg, headache, seizures, changes in mental status, focal neurologic complaints, visual

disturbances, and cardiovascular complaints indicative of heart failure, such as chest pain, palpitations, cough, or

shortness of breath).

• Stage 2 HTN

• Stage 1 HTN without any evidence of end-organ damage and that persists despite a trial of four to six months of

nonpharmacologic therapy.

• Hypertensive end-organ damage, most often left ventricular hypertrophy (LVH)

• Any stage of HTN or elevated BP for patients with chronic kidney disease (CKD)

• Any stage of HTN for patients with diabetes mellitus (DM)





Management 

•For patients with primary HTN we suggest an agent that blocks the renin/angiotensin system

(ie, ACE inhibitor or ARB), If the target BP goal is not met, add a thiazide diuretic.

•For sexually active females: CCB be used as the initial antihypertensive agent

• For patients with renovascular disease: CCB be used as the initial antihypertensive agent

••For patients with CKD: ACE inhibitors or ARBs

••For patients with either type 1 or type 2 DM: ACE inhibitors or ARBs









References

• Unger, Thomas, et al. "2020 International Society of Hypertension global hypertension practice guidelines." Hypertension 75.6 (2020): 
1334-1357. 

• Drugs during pregnancy and lactation.

• uptodate: Definition, risk factors, and evaluation of resistant hypertension

• uptodate: Treatment of resistant hypertension

• uptodate: Evaluation of secondary hypertension

• uptodate: Hypertensive disorders in pregnancy: Approach to differential diagnosis

• uptodate: Treatment of hypertension in pregnant and postpartum women

• uptodate: Management of severe asymptomatic hypertension (hypertensive urgencies) in adults

• uptodate: Drugs used for the treatment of hypertensive emergencies

• uptodate: Evaluation and treatment of hypertensive emergencies in adults

• Uptodate: Treatment of hypertension in older adults, particularly isolated systolic hypertension

• uptodate: Definition and diagnosis of hypertension in children and adolescents

• uptodate: Nonemergent treatment of hypertension in children and adolescents




