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Abstract

Hypertension, often called the “silent killer”, is a major risk factor for heart
attacks and strokes in the elderly. Its effective management is crucial to pre-
vent damage to the heart, brain, and kidneys. Isolated systolic hypertension
(ISH) is particularly critical in the elderly population. Cardiovascular risk fac-
tors, including pulse pressure and wave velocity, are closely associated with
systolic blood pressure and influenced by arterial stiffness and wave reflec-
tions. Managing ISH is complex due to the potential negative effects of certain
medications and individual variability in treatment response. This paper will
address these issues, evaluating antihypertensive drugs, combination therapy,
personalized treatment plans, and updated guidelines for managing ISH.
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1. Introduction

Hypertension, commonly known as high blood pressure, is a significant risk factor
for cardiovascular events such as heart attacks and strokes, particularly in the el-
derly population [1]-[3]. Isolated Systolic Hypertension (ISH) is the most preva-
lent form of hypertension in older adults, characterized by a systolic blood pres-
sure (SBP) of 140 mm Hg or higher and a diastolic blood pressure (DBP) of less
than 90 mm Hg [4] [5]. The condition primarily arises due to the decreased elas-
ticity of the arterial system, an inevitable consequence of aging [6] [7]. According
to the 2017 American College of Cardiology/American Heart Association Blood
Pressure Guidelines, an SBP of 130 mm Hg is now classified as hypertensive at

any age [8].

1.1. Research Background

Hypertension is often referred to as a “silent killer” because it typically presents
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no symptoms until significant damage has occurred [9]. Effective management of
hypertension is crucial to reduce the risk of heart, brain, and kidney damage [10].
This involves vigilant therapy, regular follow-up, and lifestyle adjustments such
as a nutritious diet, regular exercise, and avoiding smoking and excessive alcohol
use [11]. Despite these measures, ISH remains a critical cardiovascular disease in
elderly individuals, influenced by factors such as enhanced arterial stiffness and

premature wave reflections [4] [5].

1.2. Previous Research and Existing Problems

Previous research has extensively studied the impact of various antihypertensive
therapies on cardiovascular outcomes. However, concerns have been raised
about the potential negative effects of certain medications, such as beta-blockers
and diuretics, on other cardiovascular risk factors like blood lipids and glucose
metabolism [12] [13]. Traditional beta-blockers, for instance, have been associ-
ated with an increased risk of diabetes, although newer, vasodilating beta-block-
ers have a more favorable metabolic profile [14] [15]. Additionally, the variabil-
ity in individual responses to antihypertensive therapy, influenced by genetic
factors, comorbidities, and other medications, complicates the management of
ISH [16].

1.3. Problems Addressed in This Paper

This paper aims to address several key issues in the management of ISH in the
elderly:

Evaluation of Antihypertensive Therapies: Assess the efficacy and safety of
various antihypertensive drugs, including newer agents with better metabolic pro-
files.

Combination Therapy: Explore the role and benefits of combination therapy
in managing ISH, particularly in patients with complex comorbidities.

Personalized Treatment Plans: Highlight the importance of personalized
treatment plans that consider genetic factors, comorbidities, and other medica-
tions to optimize efficacy and minimize adverse effects.

Monitoring and Management: Discuss the need for regular monitoring of re-
nal function and electrolyte levels to prevent complications associated with anti-
hypertensive therapy.

Implications of Updated Guidelines: Analyze the implications of the 2017
ACC/AHA guidelines for the diagnosis and management of ISH in older adults,
considering their increased risk for adverse outcomes at lower blood pressure
thresholds.

2. Types of Hypertensions

Listed below are six types of hypertensions with comprehensive overviews of
each. Each type of hypertension has unique characteristics, causes, and manage-

ment strategies. Primary hypertension is the most common and is influenced by
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various lifestyle and genetic factors. Secondary hypertension results from other
medical conditions and requires treating the underlying cause. Malignant hy-
pertension is a medical emergency with severe consequences if not treated
promptly, leading to acute organ damage and requiring immediate medical in-
tervention.

Isolated Systolic Hypertension (ISH) is prevalent in the elderly due to arterial
stiffness and requires a combination of lifestyle modifications and medications to
manage. White Coat Hypertension occurs when blood pressure readings are ele-
vated in a clinical setting but normal at home, often due to anxiety, and is man-
aged through regular monitoring and stress management techniques. Resistant
Hypertension is high blood pressure that remains uncontrolled despite the use of
three or more antihypertensive medications, necessitating a thorough evaluation
for secondary causes and optimization of treatment regimens.

Understanding these distinctions is crucial for healthcare providers to de-
velop effective, personalized treatment plans. Regular monitoring, lifestyle
modifications, and adherence to prescribed treatments are essential components
of managing all types of hypertension. Early detection and intervention are key
to improving outcomes and preventing long-term health issues. By addressing
the specific characteristics and underlying causes of each type of hypertension,
healthcare providers can better manage the condition and reduce the risk of

complications.

2.1. Primary Hypertension

Primary Hypertension, also known as essential Hypertension, is the most com-
mon form of high blood pressure. It has no identifiable cause and is not due to
any underlying illnesses, conditions, or disorders. Instead, it results from a com-
bination of genetic, dietary, and lifestyle factors. Table 1 provides a comprehen-
sive overview of primary hypertension, to include definition, diagnosis, causes
and risk factors, pathophysiology, symptoms, complications, diagnosis methods,

management and treatment, and prognosis and prevention [17]-[21].

Table 1. Comprehensive overview primary hypertension.

Aspect Details
Pri hypertension, also k tial hypertension, i
Definition .r1mary yper ensmn. also . novx.zn as essential hypertension, is
high blood pressure with no identifiable secondary cause.
Diagnosis Blood pressure consistently exceeding 130/80 mm Hg.
- Genetics: Family history of hypertension.
- Age: Increased risk with age, especially after 65.
- Diet: High salt intake, excessive alcohol, high saturated fats.
Causes and Obesity: E body weicht
- Obesity: Excess body weight.
Risk Factors Y ¥ Welg

- Physical Inactivity: Sedentary lifestyle.
- Stress: Chronic stress.
- Other Factors: Conditions like diabetes and sleep apnea.
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Continued

Pathophysiology

Symptoms

Complications

Diagnosis Methods

Management and
Treatment

Prognosis and
Prevention

- Increased Peripheral Resistance: Narrowing of small arteries
and arterioles.

- Increased Cardiac Output: Related to increased blood volume or
heart rate.

- Renal Sodium Retention: Increased blood volume.

- Sympathetic Nervous System Overactivity: Vasoconstriction
and increased heart rate.

- Hormonal Factors: Renin-angiotensin-aldosterone system.

Often asymptomatic (“silent killer”). When present: headaches,
dizziness, shortness of breath, nosebleeds, blurred vision, chest
pain.

- Heart Disease: Heart attack, heart failure, left ventricular
hypertrophy.

- Stroke: Damage to brain blood vessels.

- Kidney Disease: Damage to kidney blood vessels.

- Vision Loss: Damage to eye blood vessels.

- Aneurysms: Abnormal artery bulges.

- Blood Pressure Measurement: Multiple occasions.

- Medical History and Physical Examination: Identify risk factors
and rule out secondary causes.

- Laboratory Tests: Blood tests, urine tests, imaging studies.

- Lifestyle Modifications:

- Diet: Heart-healthy diet (e.g., DASH diet).

- Exercise: Regular physical activity.

- Weight Loss: Maintain healthy weight.

- Limiting Alcohol: Reduce intake.

- Reducing Sodium Intake: Limit salt.

- Stress Management: Techniques like meditation, yoga.
- Medications:

- Diuretics: Reduce blood volume.

- Beta-Blockers: Reduce heart rate and cardiac output.

- ACE Inhibitors: Prevent hormone formation that narrows blood
vessels.

- ARBs: Block hormone action that narrows blood vessels.
- Calcium Channel Blockers: Relax blood vessels.

- Others: Alpha-blockers, central agonists, vasodilators.

- Prognosis: With proper management, individuals can lead
healthy lives.

- Prevention: Maintain a healthy lifestyle, regular blood pressure
monitoring, adherence to treatments. Early detection and
management are crucial.

2.2. Secondary Hypertension:

Secondary Hypertension is less common and occurs due to another medical con-
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dition. Unlike primary Hypertension, secondary Hypertension has a specific

cause, such as sleep apnea, tumors, or kidney failure. Treating the underlying con-

dition can often reduce or eliminate the high blood pressure. Proper management

involves identifying and addressing the root cause of secondary Hypertension.

Table 2 provides a comprehensive overview of Secondary hypertension, to include

definition, diagnosis, causes and risk factors, pathophysiology, symptoms, com-

plications, diagnosis methods, management and treatment, and prognosis and

prevention [22]-[25].

Table 2. Comprehensive overview of secondary hypertension.

Aspect Details
Secondary hypertension is high blood pressure caused by another
Definition medical condition. It can be due to conditions affecting the
kidneys, arteries, heart, or endocrine system.
. . Blood pressure consistently exceeding 130/80 mm Hg, with an
Diagnosis . .
identifiable secondary cause.
- Kidney Diseases: Diabetic nephropathy, polycystic kidney
disease, glomerular disease, renovascular hypertension.
- Endocrine Disorders: Hyperaldosteronism,
Causes and pheochromocytoma, Cushing syndrome, thyroid disorders.
Risk Factors - Cardiovascular Conditions: Coarctation of the aorta.
- Sleep Apnea: Obstructive sleep apnea.
- Medications: Certain prescription and over-the-counter drugs.
- Pregnancy: Conditions like preeclampsia.
- Kidney Dysfunction: Impaired kidney function leads to fluid
retention and increased blood pressure.
- Hormonal Imbalances: Excessive production of hormones like
Pathophysiology aldosterone, cortisol, or catecholamines.
- Vascular Abnormalities: Narrowing of arteries (e.g., renal artery
stenosis) increases blood pressure.
- Sleep Apnea: Repeated episodes of low oxygen during sleep
increase blood pressure.
Often asymptomatic. When present: severe or resistant
hypertension, very high blood pressure (systolic >180 mm Hg or
Symptoms diastolic >120 mm Hg), sudden-onset hypertension, hypertension
not responding to medication, no family history of hypertension,
no obesity.
- Heart Disease: Heart attack, heart failure.
- Stroke: Due to damage to brain blood vessels.
L. - Kidney Disease: Progression to chronic kidney disease or kidney
Complications

failure.
- Vision Loss: Damage to eye blood vessels.
- Aneurysms: Abnormal artery bulges.
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- Blood Pressure Measurement: Multiple occasions.

- Medical History and Physical Examination: Identify underlying
Diagnosis Methods conditions.

- Laboratory Tests: Blood tests, urine tests, imaging studies (e.g.,

renal ultrasound, CT angiography).

- Treat Underlying Condition: Address the primary cause (e.g.,
surgery for coarctation of the aorta, medication for endocrine
disorders).
- Lifestyle Modifications:
- Diet: Heart-healthy diet.
- Exercise: Regular physical activity.
- Weight Loss: Maintain healthy weight.
- Limiting Alcohol: Reduce intake.

Management and - Reducing Sodium Intake: Limit salt.

Treatment - Stress Management: Techniques like meditation, yoga.

- Medications:
- Diuretics: Reduce blood volume.
- Beta-Blockers: Reduce heart rate and cardiac output.
- ACE Inhibitors: Prevent hormone formation that narrows blood
vessels.
- ARBs: Block hormone action that narrows blood vessels.
- Calcium Channel Blockers: Relax blood vessels.
- Others: Alpha-blockers, central agonists, vasodilators.

- Prognosis: Depends on the underlying cause and its

. management.
Prognosis and §

- Prevention: Regular monitoring of blood pressure, managin
Prevention 5 & P 8ing

underlying conditions, maintaining a healthy lifestyle. Early
detection and treatment are crucial.

2.3. Malignant Hypertension

Malignant Hypertension is characterized by a sudden and severe increase in blood
pressure. Symptoms may include vision issues, extreme fatigue, confusion, anxi-
ety, seizures, and bodily numbness. This condition can be triggered by illnesses
such as scleroderma, kidney disease, spinal cord injuries, adrenal gland tumors,
cocaine use, and certain medications like birth control pills. Blood pressure typi-
cally returns to normal once the underlying issue is resolved. Table 3 provides a
comprehensive overview of Malignant hypertension, to include definition, diag-
nosis, causes and risk factors, pathophysiology, symptoms, complications, diag-
nosis methods, management and treatment, and prognosis and prevention [25]-
[27].

2.4. Isolated Systolic Hypertension (ISH)

ISH is defined by a systolic blood pressure reading greater than 140 mm Hg and a

diastolic reading less than 90 mm Hg. Table 4 provides a comprehensive overview
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of Isolated Systolic Hypertension, to include definition, diagnosis, causes and risk
factors, pathophysiology, symptoms, complications, diagnosis methods, manage-

ment and treatment, and prognosis and prevention [28]-[31].

Table 3. Comprehensive overview of malignant hypertension.

Aspect Details

Malignant hypertension, also known as hypertensive crisis, is a
severe form of high blood pressure characterized by a sudden and

Definition significant increase in blood pressure, often above 180/120 mm Hg,
leading to acute organ damage. It is a medical emergency requiring
immediate treatment.

Blood pressure readings significantly higher than the patient’s
Diagnosis normal levels, often above 180/120 mm Hg, with signs of acute or-
gan damage.

- Uncontrolled High Blood Pressure: Primary cause.

- Kidney Diseases: Renal artery stenosis, glomerulonephritis.

- Endocrine Disorders: Pheochromocytoma, Cushing’s syn-
drome, hyperaldosteronism.

Causes and - Central Nervous System Disorders: Stroke, brain injury.
Risk Factors - Medications and Drugs: Certain prescription drugs, recreational
drugs.

- Pregnancy: Conditions like preeclampsia.
- Other Factors: Autoimmune diseases, severe burns, substance
withdrawal.

- Vascular Damage: Severe hypertension causes endothelial dam-

age, leading to increased vascular permeability and activation of

the coagulation cascade.

Pathophysiology Organ Damage: Acute damage to organs such as the heart,
kidneys, brain, and eyes due to high blood pressure and vascular

injury.

- Inflammatory Response: Activation of inflammatory pathways

exacerbates tissue damage.

- Neurological: Severe headache, confusion, visual disturbances,

seizures.

- Cardiovascular: Chest pain, shortness of breath, heart failure.

Symptoms . ]
- Renal: Decreased urine output, hematuria.

- Gastrointestinal: Nausea, vomiting.

- General: Severe anxiety, fatigue, weakness.

- Heart Disease: Heart attack, heart failure, aortic dissection.

- Stroke: Due to damage to brain blood vessels.

- Kidney Failure: Acute or chronic kidney injury.

Complications . Y yiury
- Vision Loss: Damage to eye blood vessels.

- Multi-Organ Failure: Due to widespread vascular damage and

organ ischemia.
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Diagnosis Methods

Management and
Treatment

Prognosis and
Prevention

- Blood Pressure Measurement: Multiple readings to confirm
severe hypertension.

- Medical History and Physical Examination: Identify underlying
conditions and assess organ damage.

- Laboratory Tests: Blood tests, urine tests.

- Imaging Studies: Chest X-ray, CT scan, MR, renal ultrasound.
- Electrocardiogram (EKG): To check for heart damage.

- Immediate Medical Attention: Hospitalization in an intensive
care unit (ICU).
- Medications:

Intravenous Antihypertensives: Nitroprusside, labetalol,
nicardipine to rapidly lower blood pressure.
- Oral Antihypertensives: Once blood pressure is stabilized.
- Treat Underlying Cause: Address primary condition causing
malignant hypertension.
- Supportive Care: Monitoring and managing organ function.

- Prognosis: Depends on the promptness of treatment and the
extent of organ damage. Early intervention can improve outcomes.
- Prevention: Regular monitoring of blood pressure, adherence to
antihypertensive medications, managing underlying conditions,
maintaining a healthy lifestyle. Early detection and treatment of
high blood pressure are crucial.

Table 4. Comprehensive overview of isolated systolic hypertension (ISH).

Aspect

Details

Definition

Diagnosis

Causes and
Risk Factors

Pathophysiology

ISH is defined by a systolic blood pressure (SBP) reading greater
than 140 mm Hg and a diastolic blood pressure (DBP) reading less
than 90 mm Hg.

Blood pressure readings consistently showing SBP > 140 mm Hg
and DBP < 90 mm Hg.

- Age: Increased risk with aging due to arterial stiffness.

- Arterial Stiffness: Loss of elasticity in large arteries.

- Lifestyle Factors: High salt intake, physical inactivity, obesity.
- Genetics: Family history of hypertension.

- Other Factors: Conditions like diabetes and chronic kidney
disease.

- Arterial Stiffness: Reduced elasticity of large arteries like the
aorta.

- Increased Pulse Pressure: Difference between systolic and
diastolic pressure increases.

- Wave Reflections: Premature return of reflected waves increases
systolic pressure.
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Symptoms

Complications

Diagnosis Methods

Management and
Treatment

Prognosis and
Prevention

Often asymptomatic. When present: headaches, dizziness,
shortness of breath, chest pain, palpitations.

- Heart Disease: Heart attack, heart failure, left ventricular
hypertrophy.

- Stroke: Due to damage to brain blood vessels.

- Kidney Disease: Progression to chronic kidney disease.

- Vision Loss: Damage to eye blood vessels.

- Aneurysms: Abnormal artery bulges.

- Blood Pressure Measurement: Multiple readings to confirm
ISH.

- Medical History and Physical Examination: Identify risk factors
and rule out secondary causes.

- Laboratory Tests: Blood tests, urine tests, imaging studies.

- Lifestyle Modifications:

- Diet: Heart-healthy diet (e.g., DASH diet).

- Exercise: Regular physical activity.

- Weight Loss: Maintain healthy weight.

- Limiting Alcohol: Reduce intake.

- Reducing Sodium Intake: Limit salt.

- Stress Management: Techniques like meditation, yoga.
- Medications:

- Diuretics: Reduce blood volume.

- Calcium Channel Blockers: Relax blood vessels.

- ACE Inhibitors: Prevent hormone formation that narrows blood
vessels.

- ARBs: Block hormone action that narrows blood vessels.
- Beta-Blockers: Reduce heart rate and cardiac output.

- Others: Alpha-blockers, central agonists, vasodilators.

- Prognosis: With proper management, individuals can lead
healthy lives.

- Prevention: Maintain a healthy lifestyle, regular blood pressure
monitoring, adherence to treatments. Early detection and
management are crucial.

2.5. White Coat Hypertension

This type of Hypertension occurs only when blood pressure is measured in a clin-

ical setting. Outside of medical facilities, blood pressure remains normal. Patients

with white coat Hypertension often experience significant anxiety during clinic

visits. Table 5 provides a comprehensive overview of White Coat Hypertension,

to include definition, diagnosis, causes and risk factors, pathophysiology, symp-

toms, complications, diagnosis methods, management and treatment, and prog-

nosis and prevention [32]-[34].
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Table 5. Comprehensive overview of white coat hypertension.

Aspect

Details

Definition

Diagnosis

Causes and
Risk Factors

Pathophysiology

Symptoms

Complications

Diagnosis Methods

Management and
Treatment

Prognosis and
Prevention

White coat hypertension occurs when a patient’s blood
pressure is elevated in a clinical setting but normal at other times.

Blood pressure readings higher in a clinical setting than at home or
in other settings.

- Anxiety: Increased anxiety or stress in clinical settings.
- Previous Experiences: Negative experiences

with healthcare.

- Personality Traits: Higher levels of anxiety or stress.

- Other Factors: Lack of familiarity with clinical
environments.

- Sympathetic Nervous System Activation: Increased stress and
anxiety activate the sympathetic nervous system, raising blood
pressure temporarily.

Typically asymptomatic.

- Misdiagnosis: Risk of being misdiagnosed with chronic hyper-
tension.

- Unnecessary Treatment: Potential for unnecessary

medication and treatment.

- Progression to Sustained Hypertension: Increased risk over
time.

- Ambulatory Blood Pressure Monitoring (ABPM):

24-hour monitoring to compare clinical and home readings.

- Home Blood Pressure Monitoring: Regular monitoring at home
to compare with clinical readings.

- Lifestyle Modifications:

- Diet: Heart-healthy diet.

- Exercise: Regular physical activity.

- Stress Management: Techniques like meditation, yoga.

- Regular Monitoring: Frequent blood pressure checks at home.

- Education and Reassurance: Informing patients about the con-
dition to reduce anxiety.

- Prognosis: Generally good if managed properly.
- Prevention: Regular monitoring, stress management, and main-
taining a healthy lifestyle.
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2.6. Resistant Hypertension

Resistant Hypertension is high blood pressure that remains uncontrolled despite
treatment with three or more antihypertensive medications, including a diuretic. It
affects approximately 1% - 15% of people with Hypertension and is associated with
a higher risk of cardiovascular disease, stroke, and kidney damage. Treatment may
involve additional medications or procedures, along with lifestyle modifications
such as weight loss and increased physical activity. Table 6 provides a comprehen-
sive overview of Resistant Hypertension, to include definition, diagnosis, causes and
risk factors, pathophysiology, symptoms, complications, diagnosis methods, man-

agement and treatment, and prognosis and prevention [35]-[37].

Table 6. A comprehensive overview of resistant hypertension.

Aspect Details

Resistant hypertension is high blood pressure that remains
Definition uncontrolled despite treatment with three or more
antihypertensive medications, including a diuretic.

Blood pressure consistently exceeding 130/80 mm Hg despite
Diagnosis treatment with three or more antihypertensive medications,
including a diuretic.

- Secondary Hypertension: Underlying conditions like kidney
disease, endocrine disorders.
- Medication Nonadherence: Not taking medications as

C d
auses an prescribed.

Risk Fact
18K Factors - Lifestyle Factors: High salt intake, obesity, physical inactivity.

- Drug Interactions: Medications that interfere with
antihypertensive drugs.

- Persistent High Blood Pressure: Despite multiple medications,
Pathophysiology  blood pressure remains elevated due to underlying conditions or
factors.

Often asymptomatic. When present: severe or resistant
Symptoms hypertension, very high blood pressure, symptoms related to
underlying conditions.

- Heart Disease: Heart attack, heart failure.

- Stroke: Due to damage to brain blood vessels.
Complications - Kidney Disease: Progression to chronic kidney disease.

- Vision Loss: Damage to eye blood vessels.

- Aneurysms: Abnormal artery bulges.

- Blood Pressure Measurement: Multiple readings to confirm
resistant hypertension.

Diagnosis Methods - Medical History and Physical Examination: Identify underlying
conditions and assess medication adherence.
- Laboratory Tests: Blood tests, urine tests, imaging studies.
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- Lifestyle Modifications:
- Diet: Heart-healthy diet.
- Exercise: Regular physical activity.
- Weight Loss: Maintain healthy weight.
- Limiting Alcohol: Reduce intake.
- Reducing Sodium Intake: Limit salt.
Management and - Stress Management: Techniques like meditation, yoga.
Treatment - Medications:
- Optimize Current Medications: Adjust dosages and
combinations.
- Add Additional Medications: Consider adding aldosterone
antagonists, vasodilators.
- Treat Underlying Conditions: Address secondary causes of
hypertension.

- Prognosis: Depends on the underlying cause and its

. management.
Prognosis and

- Prevention: Regular monitoring of blood pressure, managin
Prevention 5 8 b sihg

underlying conditions, maintaining a healthy lifestyle. Early
detection and treatment are crucial.

2.7.Blood Pressure Ranges

Blood pressure is categorized into different ranges to help diagnose and manage
hypertension. Monitoring blood pressure regularly is crucial for early detection
and management of hypertension. The following are the general categories [38]:
e Normal: SBP < 120 mm Hg and DBP < 80 mm Hg.

¢ Elevated: SBP 120-129 mm Hg and DBP < 80 mm Hg.

e Hypertension Stage 1: SBP 130-139 mm Hg or DBP 80 - 89 mm Hg.

e Hypertension Stage 2: SBP > 140 mm Hg or DBP = 90 mm Hg.

e Hypertensive Crisis: SBP > 180 mm Hg and/or DBP > 120 mm Hg.

2.7. Causes

Hypertension, or high blood pressure, is a chronic condition affecting millions
worldwide. It occurs when the force of blood against artery walls is consistently
too high, leading to potential damage to blood vessels and organs over time. The
causes of hypertension can be broadly categorized into primary and secondary
hypertension.

Primary Hypertension: Also known as essential hypertension, it has no iden-
tifiable cause and is influenced by a combination of genetic, dietary, and life-
style factors [39].
¢ Genetics: Family history of hypertension.

e Age: Increased risk with age.
e Diet: High salt intake, excessive alcohol consumption, high saturated fats.
e Obesity: Excess body weight.
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Physical Inactivity: Sedentary lifestyle.
Stress: Chronic stress.

Other Factors: Conditions like diabetes and sleep apnea.

Secondary Hypertension: Caused by another medical condition.

¢ Kidney Diseases: Diabetic nephropathy, polycystic kidney disease, glomerular
disease, renovascular hypertension.

e Endocrine Disorders: Hyperaldosteronism, pheochromocytoma, Cushing
syndrome, thyroid disorders.

¢ Cardiovascular Conditions: Coarctation of the aorta.

o Sleep Apnea: Obstructive sleep apnea.

e Medications: Certain prescription and over-the-counter drugs.

¢ Pregnancy: Conditions like preeclampsia.

3. Physical Examination for Acute Blood Pressure
Measurement

Monitoring blood pressure is essential for maintaining good health. Since normal
blood pressure levels can vary from person to person, it is important to reassess

them annually. To obtain an accurate reading, follow these steps [40]:

3.1. Rest Before Measurement

The patient should rest for five minutes before taking their blood pressure. This
allows the body to relax and dissipate any stress or anxiety. The patient should sit
in a chair with both feet flat on the ground and their back straight. This position

promotes proper circulation and reduces any extra strain on the body [41].

3.2. Proper Arm Positioning

The patient’s arm should be placed on a flat surface at chest or heart level. This
positioning ensures that the blood pressure cuff is placed correctly, which is cru-
cial for an accurate reading. Choosing the right cuff size is also important, as an

improperly sized cuff can lead to incorrect readings [42].

3.3. Understanding Blood Pressure Components

Blood pressure readings consist of two components: systolic blood pressure (SBP)
and diastolic blood pressure (DBP). The SBP is the first Korotkoff sound, which
is the sound of blood flow heard when taking a blood pressure reading. The DBP
is the fifth Korotkoff sound, which is the point at which the sound of blood flow
disappears [43].

3.4. Confirming Hypertension Diagnosis

To confirm a hypertension diagnosis, it is recommended to obtain an average of
2 to 3 blood pressure measurements on two or three separate occasions. This is
important because blood pressure can fluctuate throughout the day and may be

affected by various factors such as stress, physical activity, and diet [44].
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Taking proper blood pressure measurements requires following specific steps
and taking measurements on multiple occasions to ensure accuracy. Regular mon-
itoring of blood pressure is crucial for maintaining good health and preventing

potential health problems in the future [45].

4. Routine Laboratory and Clinical Investigation

To evaluate cardiovascular risk and concomitant diseases, several tests should be
performed. These tests provide valuable information about a patient’s health sta-
tus and help identify potential risk factors for heart disease and other conditions.

Some of the most important tests include:

4.1. 12-Lead Electrocardiographic (ECG) Testing

This test helps identify various cardiac abnormalities, including left ventricular
hypertrophy, atrial dilation, and arrhythmias. Such information is useful in diag-

nosing and managing various cardiac conditions [46].

4.2. Lipid Panels

Lipid panels are blood tests that measure various types of lipids, including choles-
terol and triglycerides. These tests can be used to calculate a patient’s 10-year ath-
erosclerotic cardiovascular disease (ASCVD) risk, helping to identify individuals

who may benefit from aggressive risk reduction strategies [47].

4.3. Serum Creatinine Levels

Serum creatinine levels are important indicators of kidney function. Estimating
the glomerular filtration rate (GFR) provides valuable information about a pa-
tient’s overall health status. These tests are commonly used to assess kidney func-

tion and identify individuals at increased risk for kidney disease [48].

4.4. Serum Electrolyte Tests

These tests provide important information about a patient’s electrolyte balance,
including levels of sodium and potassium. Imbalances in these electrolytes can

have serious health consequences and may require medical intervention [49] [50].

4.5. Thyroid-Stimulating Hormone (TSH) Testing

TSH testing helps identify individuals with thyroid disorders, which can signifi-
cantly impact cardiovascular health. Thyroid disorders can increase the risk of

heart disease and other health problems [51].

4.6. Urine Analysis

Urine analysis helps identify a range of health issues, including proteinuria, which
is an abnormal amount of protein in the urine. This can be a sign of kidney disease
or other health problems [52].
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4.7. Urine Microalbuminuria Testing

This specific urine test helps identify individuals at increased risk for kidney
disease by measuring the amount of albumin in the urine, an early sign of kidney
damage. Performing a range of tests is crucial to evaluate cardiovascular risk
and identify potential concomitant diseases. These tests provide valuable infor-
mation about a patient’s overall health status and help identify individuals who
may benefit from early intervention and aggressive risk reduction strategies
[53].

5. Pathophysiology

As people age, their arteries undergo physical changes, such as dilation and stiff-
ening. Elastic arteries, like the aorta, dilate and stiffen with age, reducing their
ability to accommodate changes during the cardiac cycle. This arterial stiffness is
caused not only by structural changes but also by decreased bioavailability of ni-
tric oxide and vasoactive mediators. High aortic pulse wave velocity (PWV) values
are associated with an increased risk of cardiovascular events and mortality. PWV
is a strong predictor of future cardiovascular events and all-cause mortality. Ele-
vated blood pressure in the elderly is primarily due to increased arterial stiffness,
whereas hypertension in younger patients is typically caused by increased periph-
eral arterial resistance. Aortic PWV can be estimated noninvasively, and values
above 13 m/s are considered elevated [54] [55].

Orthostatic Hypertension is a rare condition where blood pressure significantly
increases when moving from a seated or lying position to a standing position. It
is believed to be caused by an increase in sympathetic nervous system activity and
may be triggered by conditions such as pheochromocytoma, autonomic nervous
system disorders, or specific medications. Conversely, orthostatic hypotension is
a condition where blood pressure significantly decreases when moving from a
seated or lying position to a standing position. This is due to a reduction in baro-
reflex sensitivity, which usually helps regulate blood pressure during postural
changes. Factors such as age, dehydration, certain medications, and underlying
medical conditions like Parkinson’s disease and diabetes can cause orthostatic hy-
potension. Adrenergic blockade can prevent orthostatic hypotension by reducing
the effects of sympathetic nervous system activity. However, orthostatic hypoten-
sion is a side effect of adrenergic blockade that must be monitored, particularly in
elderly patients or those with underlying cardiovascular disease. Patients with a
history of orthostatic hypotension should have their use of adrenergic blockers
closely monitored [56] [57].

Aortic stiffening with age is a common condition affecting large arteries, par-
ticularly the aorta, and is linked to an increased risk of cardiovascular disease. This
condition is characterized by a decrease in aortic elasticity and compliance, result-
ing in an increase in systolic blood pressure and a decrease in diastolic blood pres-
sure [54].
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6. Non-Pharmacological Management of Isolated Systolic
Hypertension

Non-pharmacological interventions play a crucial role in managing isolated sys-
tolic hypertension (ISH). Several lifestyle modifications have been shown to effec-

tively lower blood pressure:

6.1. DASH Diet

The Dietary Approaches to Stop Hypertension (DASH) diet has been demon-
strated in several clinical trials to lower blood pressure. The DASH-Sodium trial,
one of the most well-known studies, examined the impact of different sodium in-
take levels and the DASH diet on blood pressure in adults with hypertension. The
study found that the DASH diet lowers blood pressure by an average of 6/4 mmHg
compared to the typical American diet [58].

6.2. Regular Physical Activity

Engaging in regular physical activity can improve cardiovascular health and lower
blood pressure levels. Exercise helps to strengthen the heart and improve blood
flow, which can reduce the strain on the arteries [59].

6.3. Weight Control

Maintaining a healthy weight is essential for people with hypertension. Weight
loss can significantly lower blood pressure and help prevent the condition from

worsening [60].

6.4. Stress Reduction

Chronic stress can lead to hypertension. Finding relaxation techniques such as
yoga or meditation can be beneficial in managing stress and lowering blood pres-
sure [61].

6.5. Limiting Alcohol Intake

Excessive alcohol consumption can raise blood pressure levels. Limiting alcohol

intake is crucial for preventing and managing hypertension [62].

7. Pharmacological Management of Isolated Systolic
Hypertension: Evidence from Outcome Studies

Pharmacological interventions are often necessary to manage ISH effectively.
Randomized controlled trials have provided evidence for the efficacy of various

antihypertensive drugs:

7.1. Thiazide-Like Diuretics and Calcium Channel Blockers (CCBs)

Thiazide-like diuretics and CCBs are effective first-line treatments for ISH. The
Antihypertensive and Lipid-Lowering Treatment to Prevent Heart Attack Trial
(ALLHAT) concluded that chlorthalidone was more efficient than other antihy-
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pertensive drugs, including ACE inhibitors and CCBs, in lowering the risk of

stroke, heart failure, and other cardiovascular events in patients with ISH [48].

7.2. Calcium Channel Blockers (CCBs)

The Systolic Hypertension in Europe (Syst-Eur) trial found that patients with ISH
who received CCB-based treatment had a lower risk of stroke and other cardio-
vascular events [63].

It is important to note that individual responses to antihypertensive therapy can
vary significantly based on genetic factors, comorbidities, and other medications.
This variability can impact both efficacy and the risk of adverse effects, emphasiz-
ing the need for personalized treatment plans. Additionally, the increasing role
and benefits of combination therapy in managing hypertension, especially in pa-
tients with ISH, should be considered. Common and effective drug combinations

can provide better blood pressure control and reduce the risk of adverse outcomes.

8. Evidence from Treatment Trials

For the treatment of hypertension in the elderly, starting with a single-agent oral
antihypertensive drug therapy is generally recommended due to the increased risk
of orthostatic hypotension in this population. If the initial systolic blood pressure
(SBP) is greater than 160 mmHg or the blood pressure is 20/10 mmHg higher than
the target blood pressure, treatment with two agents may be necessary to achieve
rapid and effective blood pressure control. This is especially important in patients
with target organ damage, such as heart fajlure or chronic kidney disease, who
could benefit from more aggressive blood pressure control. The choice of antihy-
pertensive agent should be determined by the individual’s comorbidities, medica-
tion history, and potential drug-drug interactions and side effects. A diuretic is
frequently combined with another antihypertensive agent, such as an ACE inhib-
itor, ARB, calcium channel blocker, or beta-blocker [61].

8.1. Diuretics

Chlorthalidone at doses ranging from 12.5 to 25 mg/day and hydrochlorothiazide
at 25 mg/day have been shown to effectively lower blood pressure in ISH patients.
However, the optimal dosage of diuretics varies depending on individual patient
characteristics and medical history and should be determined by a qualified
healthcare provider [16] [49]. The Systolic Hypertension in the Elderly Program
(SHEP) study and other trials have demonstrated that thiazide-type diuretics, typ-
ically administered in combination with a potassium-sparing diuretic to prevent
hypokalemia, significantly lower blood pressure in elderly patients with ISH. The
SHEP study found that using a low-dose thiazide-type diuretic (chlorthalidone)
alone or in combination with a potassium-sparing diuretic (triamterene) reduced
the risk of stroke, heart failure, and coronary heart disease in elderly patients with
ISH. Thiazide-type diuretics lower blood pressure by encouraging diuresis and

decreasing plasma volume. They can also result in potassium loss, which can cause
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hypokalemia, particularly in patients who already have electrolyte problems. Po-
tassium-sparing diuretics such as triamterene or amiloride are frequently used in
conjunction with thiazide-type diuretics to avoid hypokalemia. However, there
are currently no long-term data available to show whether the addition of a po-
tassium-sparing diuretic affects how well patients with ISH respond to treatment

with renin-angiotensin system inhibitors [64]

8.2. Beta-Blockers

Beta-blockers have been relatively ineffective as monotherapy in the treatment of
hypertension in the elderly, including patients with ISH. This is because beta-
blockers are less effective in lowering systolic blood pressure than other antihy-
pertensive medications such as diuretics and calcium channel blockers. Addition-
ally, elderly patients may have age-related changes in drug metabolism and clear-
ance. Therefore, for elderly patients with hypertension to achieve optimal blood
pressure control, beta-blockers may need to be given more frequently or in con-
junction with other antihypertensive medications [65]. It is important to specify
that traditional, non-vasodilating beta-blockers are more likely to increase the risk

of diabetes, whereas newer beta-blockers have a more favorable metabolic profile.

8.3. Calcium Channel Blockers (CCBs)

There is evidence to suggest that CCBs can also directly lessen the stiffness of large
conducting arteries, making them especially useful in the treatment of ISH. CCBs
work by preventing calcium ions from entering arterial smooth muscle cells, caus-
ing the arterial wall to relax and decrease stiffness. This effect is particularly im-
portant in patients with ISH, where stiffening of large arteries significantly con-
tributes to increased systolic blood pressure. Furthermore, CCBs are generally
well-tolerated and have a low risk of side effects, making them an appropriate
choice for elderly hypertensive patients. The use of CCBs should be customized to
each patient’s unique characteristics and medical background and should be
closely monitored by a trained healthcare professional [65]. Dihydropyridine
CCBs, such as amlodipine, felodipine, and nicardipine, have consistently demon-
strated their efficacy in lowering systolic blood pressure during treatment trials
for ISH when used as monotherapy. These drugs work by preventing the entry of
calcium ions into the smooth muscle cells of the arteries, causing the arteries to

relax and become less stiff, which lowers systolic blood pressure [65].

8.4. ACE Inhibitors and Alpha Antagonists

While some studies have shown that ACE inhibitors only significantly lower blood
pressure in the first few hours after administration, other studies have shown that
they have a more sustained effect that lasts up to 24 hours or longer [50]. Alpha
antagonists, such as terazosin and doxazosin, have shown promising results in
lowering SBP in ISH patients. However, since these medications can cause a drop

in blood pressure upon standing, the risk of orthostatic hypotension must be care-
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fully considered in elderly patients.

8.5. Combination Therapy

It has also been demonstrated that labetalol, a combined alpha and beta antago-
nist, lowers SBP with little side effect in the treatment of ISH. However, it can
cause or exacerbate orthostatic hypotension, similar to other medications with
antagonistic properties. Although these medications have shown promise in the
treatment of ISH, they might not be the first line of treatment due to the potential
detrimental consequences in the elderly population. The recommended first-line
therapies for ISH continue to be thiazide-type diuretics and calcium channel
blockers, with additional medications being considered as second-line alternatives
[66].

9. Tolerability of Antihypertensive Therapy in ISH

Adverse effects associated with various classes of drugs used to treat isolated sys-

tolic hypertension (ISH) have been reported in clinical trials. For example:

¢ Diuretics: Can cause hypokalemia and orthostatic hypotension.

e Methyldopa: Can cause sedation and confusion.

¢ Dihydropyridine Calcium Antagonists: Can cause peripheral edema and head-
ache.

e ACE Inhibitors: Can cause cough and electrolyte imbalances.

It is important to note that the tolerability of these medications may vary in a
larger population of elderly individuals with coexisting cardiovascular, cerebro-
vascular, and renal dysfunction. The clinical trials often included highly selected
patient populations, which may not fully represent the broader elderly population
[67]. Additionally, individual responses to antihypertensive therapy can vary sig-
nificantly based on genetic factors, comorbidities, and other medications, empha-

sizing the need for personalized treatment plans.

10. Noncompliance

Noncompliance with medication regimens is a significant issue in managing hy-

pertension. Several factors contribute to noncompliance, including:

e Older Age: Increased forgetfulness or difficulty managing complex regimens.

¢ Low Risk of Cardiovascular Events: Perceived lack of urgency in taking med-
ications.

e Concurrent Health Issues: Competing health priorities.

e Low Socioeconomic Status: Financial barriers to accessing medications.

e Complex Medication Regimens: Difficulty managing multiple medications at
various times.

e Medication Side Effects: Adverse effects leading to discontinuation.

¢ Cost of Medication Regimens: Financial burden of long-term medication use.

Noncompliance can lead to ineffective blood pressure control, an elevated risk

of cardiovascular events, and higher healthcare costs. Strategies to increase medi-
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cation adherence include simplifying medication regimens, reducing side effects,
educating patients, offering support, and addressing social determinants of health,
such as financial barriers to medication access. Healthcare professionals can work
with patients to establish reasonable objectives and address any concerns or mis-

understandings they might have regarding their medication schedule [68].

11. Conclusions and Future Perspectives

There is ongoing debate about which drug should be used first to treat hyperten-
sion in elderly patients with ISH. While some authorities recommend thiazide di-
uretics and beta-blockers as the best first-line drugs based on evidence from out-
come studies such as SHEP, others argue that extrapolating findings from these
studies to the general population of elderly patients is risky. The presence of co-
existing conditions may favor the use of a different class of drug as first-line ther-
apy. Ultimately, the choice of drug should be based on individual patient charac-
teristics such as age, comorbidities, and medication tolerability.

ISH is a significant public health issue, particularly among elderly individuals.
Factors such as maleness, being single, older age, lower education levels, and lower
income are significant predictors of ISH. The findings suggest that health sector
stakeholders should develop preventive strategies for ISH by paying closer atten-
tion to these predictive factors. There is ample evidence to support intensive ef-
forts to maintain systolic pressure, as ISH is a significant risk factor for cardiovas-
cular disease and renal illness. Most elderly individuals experience an increase in
systolic blood pressure due to decreased flexibility of the conduit arteries. Initial
evaluations should include assessing lifestyle factors and identifying concurrent
illnesses that affect prognosis and treatment through history, physical examina-
tion, and basic laboratory tests.

Future research should focus on personalized treatment plans that consider ge-
netic factors, comorbidities, and other medications to optimize efficacy and min-
imize adverse effects. Additionally, the role and benefits of combination therapy
in managing hypertension, especially in patients with ISH, should be further
explored. Monitoring renal function and managing electrolyte imbalances are
crucial for patients on antihypertensive therapy. The implications of the 2017
ACC/AHA guidelines for the diagnosis and management of ISH in older adults
should also be considered, given their increased risk for adverse outcomes at lower

blood pressure thresholds than previously recognized.
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