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Definition

A

Key points of the American College of Cardiology/American Heal
Association (ACC/AHA) definition of hypertension

=5

Category Systolic BP | Diastolic BP |Treatment Recommendation |
(mm Hg) (mm Hg)
Normal BP <120 and <80 Lifestyle modifications recommen
Elevated BP 120-129 and <80 Lifestyle changes strongly encous
S Drug therapy recommended if cli
. gertension 130-139 or 80—89 ASCVD, diabetes, CKD, or 10-yez
P ASCVD risk >10% |
Stage 2 Drug therapy recommended rega
= = —_—
Hypertension =l e of risk factors

Wagas T Qureshi et al. ] Am Heart Assoc. 2017 May 11;6(5):e005045.




Manifestations of Target Organ Disease from Hypertension §CI,: 81952

Organ System | Manifestations

Cardiac Clinical, electrocardiographic, or radiologic evidence of arterial wall thickening left
ventricular hypertrophy; left ventricular malfunction or cardiac failure

Cerebrovascular | Transient ischemic attack or stroke

Peripheral Absence of one or more pulses in extremities (except for dorsalis pedis) Ankle-Brachial
Index <0.9
Renal Serum creatinine elevated: men 1.3-1.5 mg/dL, women 1.2-1.4 mg/dL

Calculated GFR <60 mL/min/1.73 m?
Elevated albumin excretion

Retinopathy Hemorrhages or exudates, with or without papilledema

GFR, Glomerular filtration rate.
Adapted from Schmieder R: End organ damage in hypertension, Disch Arztebl 107:866, 2010.

www.foodafactoflife.org.uk © Food — a fact of life 2023
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Risk Factors and Adverse Prognosis in Hypertension _

Risk factors

Black race ' *
touth SFGOD

Male_- gender . (a fact of life
Persistent diastolic pressure >115 mm Hg ‘ w

Smoking

Diabetes mellitus
Hypercholesterolemia

Obesity

Excessive alcohol intake
Evidence of end organ damage

Cardiac

Cardiac enlargement

Electrocardiographic signs of ischemia or left ventricular strain
Myocardial infarction

Heart failure

Eyes

Retinal exudates and hemorrhages
Papilledema

Renal

Impaired renal function

Nervous system

Cerebrovascular accident

From Fisher N_D, Williams GH:_Hypertensive vascular disease. In Kasper ]-:!IL, et al, editors: Harrison’'s

principles of internal medicine, ed 16, New York, 2005, McGraw-Hill. esctoflife.orauk ® Food — a fact of life 2023
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lifestyle modifications and pharmacotherapy.

> Lifestyle interventions include a healthy diet, weight management, physical .
reduction or avoiding of alcohol consumption, smoking cessation, and

management.

> The therapeutic strategy for hypertension strives to decrease arterial |

elevations and minimize the probability of cardiovascular pathologies.

Verma et al. J Clin Hypertens (Greenwich). 2021 Jul;23(7):1275-1283.
Ha Nguyen et al. Int J Hypertens. 2013:2013:698940.
Abdullh A Altawili et al. Cureus. 2023 Dec 7:15(12):e50130.



Dietary Approach for Hypertension Management

|

(1
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Q.

2. Focus on Whole, Unprocessed Foods
» Eat More:

% Fruits & vegetables (7-10 servings/day)- provide potassium, magnesium, and fiber—nutr
help lower BP

** Whole grains (6-12 servings/day) (whole wheat bread, oats, brown rice). contribute fiber an
beneficial for BP control

*+ Lean protein sources (3-6 servings/day) (consuming lean meats, fish, skinless poultry, beans.
nuts to reduce saturated fat and cholesterol intake).

s Low-fat or fat-free dairy products (2-3 servings/day): provide calcium and protein whil
saturated fat intake

¢ Healthy fats (avocados, olive oil, Flaxseed oil, nuts).

» Avoid:

B T e
il o 7 AU %% 8 »
T TOCCSSCA Sllc

ICKS., IT1€d 100dS, Su/ ydary Arirneks.

Verma et al. J Clin Hypertens (Greenwich). 2021 Jul;23(7):1275-1283.
Ha Nguyen et al. Int J Hypertens. 2013:2013:698940.
Abdullh A Altawili et al. Cureus. 2023 Dec 7;15(12):e50130.



Dietary Approach for Hypertension Management

. Low Sodium (Salt) Intake

3
» Goal: <1,500-2,300 mg/day (lower is better for hypertension).
» Why? Excess sodium increases fluid retention and blood pressure.
> How?

% Avoid processed foods (canned foods, processed meats, fast food).

\/

¢ Use herbs/spices instead of salt.

\/

+* Check food labels for "sodium' content.

High Potassium-Rich Foods

Goal: 3,500-5,000 mg/day (balances sodium effects).
Why? Potassium relaxes blood vessels and counteracts sodium.
Best Sources:
<+ Vegetables and fruits (Bananas, oranges, spinach, avocados), heans.

VVV S

S. Magnesium & Calcium for Vascular Health
» Magnesium (310-420 mg for adults) (nuts, seeds, leafy greens, whole grains) — helps blood vesse
» Calcium (1000-1300 mg) (low-fat dairy) — supports blood pressure regulation.

Verma et al. J Clin Hypertens (Greenwich). 2021 Jul:23(7):1275-1283.

Ha Nguyen et al. Int J Hypertens. 2013:2013:698940.
Abdullh A Altawili et al. Cureus. 2023 Dec 7;15(12):e50130.



Dietary Approach for Hypertension Management !/\/]/\Q
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6. Low Saturated/Trans Fats and cholesterol 8. High Fiber for Heart Health
Reduce consumption of red meat, full-fat dairy products, Goal: 25-38 g/day (lowers BP by i

sweets arterial function).

Avoid: Butter, fatty meats, fried foods, packaged baked Sources: Legumes, vegetables, whole g
goods. iteduce consumption of refined grains

Choose: Omega-3-rich foods (fatty fish, flaxseeds, walnuts).

6. Limit Alcohol & Caffeine 9. Hydration with Water & Herbal-ESts
Alcohol: Avoid alcohol altogether OR <1 drink/day Avoid sugary drinks
(women), <2 (men). Excess raises BP. hypertension).

Caffeine: 'odcraie initalke  (some people are Hibiscus tea may modestly lower B!

sensitive to BP spikes).

Verma et al. J Clin Hypertens (Greenwich). 2021 Jul;23(7):1275-1283.

Ha Nguyen et al. Int J Hypertens. 2013:2013:698940.
Abdullh A Altawili et al. Cureus. 2023 Dec 7;15(12):e50130.



Dietary Approach for Hypertension Management !\/VQ

Nutrient Recommended daily intake Potential benefits

Sodium Less than 2,300 mg or ideally Lower =1 intake can help reduce b
1,500 mg for people with pressure levels. High sodium consumpti
hypertension to increased blood pressure. »

Potassium 3,500-4,700 mg Potassium can help balance the amount:

Magnesium 310-420 mg for adults

Calcium 1000-1300 mg for adults

Altawili et al. Cureus. 2023 Dec 7;15(12):e50130.
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sodium in cells, which can aid in blood pre
control.

Magnesium can help lower blood p
It also aids in nerve function, bloo
control, and protein synthesis.
Calcium can help blood vessels tighten a

loosen, thus aiding in blood pressure contro
helps in muscle function and nerve signaling.
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@ Dietary Approach for Hypertension Management

Herbs in hypertension management

Findings of several meta-analyses were mixed:

* For various spices administered to humans, a little evidence of
improved BP was reported.

* For black seed, cinnamon, garlic, ginger, and sesame, there is
evidence suggestive of clinical benefit for BP lowering.

= Based on inconsistencies in the evidence, caution is warranted
in establishing intake recommendations for health benefits,
especially for the use of elevated, nonculinary amounts that can
be consumed as supplements containing concentrated whole spices
or 1solated constituents.

» Using spices/herbs instead of salt in the Iranian population can
help control blood pressure.

M Akhtar Anwar et al. Front Pharmacol. 2016 Mar 8:7:50.
Keith W et al. Nutrition Today, (2025) 60, 2, 59-71



t@ Dietary Approach for Hypertension Management

Summary of BP-Lowering Effects of Nutrition Therapy & Lifestyle Modifications

Intervention SBP Reduction (mmHg)

DASH Diet 5-11

Sodium Restriction 2-8

Weight Loss (5-10%) (By adopting a healthy, calorie-

restricted diet) 2
Physical activity 5-8
Alcohol Moderation 24

Stress Management



,

Physical activity

Lifestyle modification guidelines published by the American Heart Association (AHA) and th

College of Cardiology (ACC): Physical activity

Other lifestyle modification for Hypertension Management

Aerobic exercise

Muscle-strengthening (resistance)
exercise

* 150-300 min/week of moderate-intensity physical
activity (3 to 5 times a week- 45 to 60 minutes each
time), (Brisk walking, water aerobics, Leisure cycling, etc)

OR

* 75150 min/week of vigorous-intensity physical
activity (Running, Fast cycling, Competitive sports, etc)

OR

* An equivalent combination of moderate- and vigorous-
intensity physical activity

= >2 times/week
* [nvolving all major muscle groups

* At moderate intensity or greater

(Push-ups, Pull-ups/chin-up, Squats, Planks,
Bench press, Deadlifts, Shoulder press, etc.)

21 Oredlc 164 1 Denceiis 4

Fadi J Charchar et al. ] Hypertens. 2024 Jan 1:42(1):23-49.

Bethany Barone Gibbs et al. Hypertension. 2021 Aug;78(2):e26-e37.
Verma et al. J Clin Hypertens (Greenwich). 2021 Jul;23(7):1275-1283.



Psychological stress

> Is another contributor to HTN.

» Stress induce neuroendocrine responses and triggers the \ Brain
release of hormones like adrenaline and cortisol, which
cause the heart to beat faster and blood vessels to narrow,
resulting in temporary spikes in blood pressure

» A range of factors like Work-related (Job pressure,
financial strain), Health-related (Chronic illness, Sl MG G ek G
disability), Relationship/family (Marital conflict, e L LN L
loneliness), Life changes (relocation, major transitions), i i l l

(An: -'ety, depressmn, trauma) have ledy

Blood pressure elevation

B|00q bLe22nL6 6|6AIIOU

—

Munakata M. Hypertens Res. 2018, 41:553-69. 10.1038/s41440-018-0053-1
Liu MY, et al. Neurol Res. 2017, 39:573-80.

Pratyusha Kodela et al. Cureus. 2023 Aug 6:15(8):e43022.

Masanori Munakata et al. Hypertens Res. 2018 Aug:41(8):553-569.



Other lifestyle modification for Hypertension Management!\/V\,Q

Psychological stress

» Managing stress effectively begins with identifying the root causes (stressors) and tailoring

interventions to the individual’s needs.

» Cognitive-Behavioral Techniques, Lifestyle Modifications, Social Support, Professional

Referrals

» Incorporating stress management techniques, such as relaxation exercises, meditation,

deep breathing, regular physical activity, and maintaining healthy sleep habits can help

reduce the physiological arousal caused by stress, promote emotional well-being, and

ultimately support healthier blood pressure levels.

Munakata M. Hypertens Res. 2018, 41:553-69. 10.1038/s41440-018-0053-1

Liu MY, et al. Neurol Res. 2017, 39:573-80.
Pratyusha Kodela et al. Cureus. 2023 Aug 6;15(8):e43022.




Lifestyle changes

eMedicaﬁons
Blood pressure
monitoring

@ Follow-up care

Patient education

Combination therapy 9




DASH DIET

6-8 Servings per day 4-5 Servings per week
whole grains

~ ) dash

nuts, seeds and legumes

4-5 Servings Less than 6
per day servings per day
vegetables lean l:;ga:s;iz::ultry,

4-5 Servi Less than 5

> oertings servings per
ne tflay week
e sweets
2-3 Servings per day 2-3 Servings per day

fat-free/ low fat dairy fat, oils

¢ Filling low calorie vegetables e Salt
J ¢ Fruits x * Added sugars
e Fats

e Lean proteins



(Dietary approach to stop hypertension) DASH p 4
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‘ Table 2: Selected Food Sources of Magnesium [ﬂ] NS
Milligrams FOOD

‘c facl.o'f life

(mg) per  Percent

Food serving DV

Almonds, dry roasted, 1 ounce 80 20
Spinach, boiled, Y2 cup 78 20
Cashews, dry roasted, 1 ounce 74 19
Peanuts, oil roasted, % cup 63 16
Cereal, shredded wheat, 2 large biscuits 61 15
Soymilk, plain or vanilla, 1 cup 61 15
Black beans, cooked, %2 cup 60 15

USDA National Nutrient Database for Standard Reference, Release 25.
Nutrient Data Laboratory Home Page , 2012' www.foodafactoflife.org.uk © Food — a fact of life 2023
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Drug

Diuretics

Hydrochlorothiazide

*Triamterene/HCTZ

*Furosemide

* Dosing frequency may be adjusted based on patient-specific diuretic needs.

Dosage forms (mg)

Tab (50)

Tab (50/25)

Tab (40)
Inj (10 mg/mL; 4 mL)

Angiotensin Converting Enzyme Inhibitors (ACEIs)

Captopril*
-Enalapril

-Lisinopril

Tab (25 , 50)
Tab (5,10, 20)

Tab (5, 10, 20)

Usual starting dose
(mg/day)

12.5

1 Tab, daily

Oral: 20-40 mg/dose

25
5

10

u‘f‘ PL Q?s.o u?)Lwé oS ‘SLQQ)‘O

Usual dosage range (mg/day)

12.5-25

1-2 Tab, daily

20-80

50-100
10-40

20-40

- Starting dose may be decreased 50% if patient is volume depleted, in acute heart failure exacerbation, or very elderly (> 75 year).
* In patients with CHF, target dose could be 50 mg, TID.

Angiotensin Receptor Blockers (ARBs)

Losartan

Losartan/HCTZ

Telmisartan (Micardis®)

Telmisartan/HCTZ (Micardis plus®)

Valsartan

Tab (25 , 50)

Tab (50/12.5)

Tab (80)

Tab (80/12.5)

Tab, Cap (80, 160)

50

40

40-80

Starting dose may be decreased 50% if patient is volume depleted, very elderly (> 75 year), or taking a diuretic.

25-100

20-80

80-320

Max. dose (mg/day)

50

2 Tab, daily

150-200
40

40

100

80

320

dosing frequency

Daily

Daily to BID

Daily to BID*

BID to TID
Daily to BID

Daily

Daily to BID

Daily

Daily



Calcium Channel Blockers (CCBs)

Non-Dihydropyridines**

Diltiazem (Cardizem®) Sustained-release Cap. (120)
Dihydropyridines
Amlodipine Tab (5, 10)

Nifedipine* (Adalat LA®) Sustained-release tab (30)

* Only sustained-release (SR) nifedipine is approved for hypertension. Immediate-release (IR) nifedipine should be avoided for the management of hypertension.

B-Blockers
Atenolol* Tab (50, 100)
Metoprolol tartrate Immediate-release tab (50)

Metoprolol succinate

(MetoHEXAL®) Extended-release tab (47.5, 95, 190)

Tab (10, 20 , 40)

Propranolol Inj (1 mg/mL)

* Doses >100 mg are unlikely to produce any further benefit.

Aldosterone Antagonists

Spironolactone Tab (25, 100)

120-240

2.5

30-60

25

50

47.5

40

25

180-420

2.5-10

30-90

25-100

100-400

47.5-190

40-160

25-50

480

10

90-120

100*

400

190

160

50

Daily

Daily

Daily

Daily to BID

BID

Daily

BID

Daily to BID
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HYPERLIPIDEMIAS
.k

FOOD

‘c facl.o'f life

Hyperlipidemia may be classified as either:

1. familial (also called primary) caused by specific genetic
abnormalities.

2. acquired (also called secondary) when resulting from another
underlying disorder that leads to alterations in plasma lipid and
lipoprotein metabolism.

Also, hyperlipidemia may be idiopathic, that is without known cause
MNHD; 2016

www.foodafactoflife.org.uk © Food — a fact of life 2023
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Secondary Causes of Hyperlipidemia

Lipid Abnormality
Anabolic steroid use I LDL | HDL
‘ Anorexia nervosa I LDL
Cigarette smoking | HDL
Diabetes tLOL 1 TG | HDL
Glycogen storage diseases
mmm) Hypothyroidism 1 1G
Liver disease, obstructive I LDL
Medications: corticosteroids, bile acid-binding resins, anticonvulsants,
certain oral contraceptives, Accutane® (isotretinoin), Depo-provera® Varies
Overweight or obesity MLDL 1 TG | HDL
Renal disease Varies
‘ Therapeutic diet: ketogenic; high carbohydrate LDL 117G
Transplant (bone marrow, heart, kidney, or liver) G | HDL

. %
FOOD
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(Krause 2021)
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Intermediate
(mg/dL)

TOTAL CHOLESTEROL <200 200-239
mmmmm) | DL (LOW-DENSITY LIPOPROTEIN) <130 130-159
HDL (HIGH-DENSITY LIPOPROTEIN) >60 40-60
TRIGLYCERIDES <150 150-199
NON-HDL CHOLESTEROL <130 130-159
TC/HDL <3 31-3.8

Cholesterol levels are measured in milligrams (mg) of cholesterol per deciliter (dL) of blood.

>239

>159
<40
>199
>159

>3.8
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Distribution of fat

The distribution of fat in the body also affects risk.

People who have a high proportion of fat around the central part
of the body (‘apple shaped’) have a greater risk of CVDs than
those who have most of their fat around the hips and thighs
(‘pear shaped’).

The fat around the central part of the body is known as visceral
fat and 1s more dangerous as it surrounds major organs including
the liver, pancreas and kidneys.

Men tend to be more ‘apple shaped’ whereas women tend to be
more ‘pear shaped’.

N S
FOOD

‘0 faci‘.ovf life
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Clinical signs of Hypercholesterolemia FOoD

u faci of life

Xanthelasma of eyelid Xanthoma
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N S
FOOD
Reduce intake of refined grains and
trans fatty acids
Consume olive oil and fish
Follow mediterranean diet
Increase fiber intake
Reduce excess weight
Exercise
Avoid smoking and drinking alcohol
Anthocyanins (berries, black plums,
black grapes, cherries)
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Drug Class

Agents

Effects (% change)

Side Effects

HMG CoA reductase
inhibitors

Lovastatin
Pravastatin

LLDL (18-55),T HDL (5-15)
{ Triglycerides (7-30)

Myopathy, increased liver
enzymes

Cholesterol Ezetimibe J LDL( 14-18), T HDL (1-3) | Headache, Gl distress
absorption inhibitor UTriglyceride (2)

Nicotinic Acid JLDL (15-30), T HDL (15-35) | Flushing, Hyperglycemia,

J Triglyceride (20-50) Hyperuricemia, Gl distress,
hepatotoxicity
Fibric Acids Gemfibrozil JLDL (5-20), THDL (10-20) Dyspepsia, gallstones,
Fenofibrate I Triglyceride (20-50) myopathy

Bile Acid Cholestyramine 4 LDL Gl distress, constipation,
sequestrants 1 HDL decreased absorption of

No change in triglycerides

other drugs
MNHD, 2016
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Meats

o . s and
) 43 e a3 Sweets
Less often
Poultry,
Eggs,
Cheese,
and Yogurt
Moderate portions,
o~ " daily to weekly
Fish
: and
=4 - Seafood
- len, at least
Drink Water ao o *:xf O{'uvlimmm
A »
Fruits,
Vegetables,
Grains
(mostly whole),
Olive oil,
Beans, Nuts,
- \ Legumes
and Seeds,
-\ Herbs
Ly R and Spices

Base every meal
on these foods

Be
). Physically
: Active;
, Enjoy
| Meals
with Others

Hlustration by George Middleton

© 2009 Oldways Preservation and Exchange Trust - www.oldwayspt.org




(Dietary approach to stop hypertension) DASH 3 3
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DASH Diet

fuctgf Ife

&

/ v This diet emphasizes the consumption

's,,.,eets of whole grains, vegetables, fruits,

(5 or less per week)

—
>
<
(Y
S=
al
55
8

ois, low-fat dairy products, and limited red

Salad
e Dressing,

meat intake and sugar

Seafood,
Lovs-l-jat toul .
P PR v

It is rich in magnesium, potassium,

calcium, and fiber.
mﬁl.‘y"vt‘hso.e

(6-8 per day)
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Vegetables

& Fruits
(4-5 per day)

Krause and Mahan’s Food & The Nutrition Care Process. 2021 www.foodafactoflife.ora.uk  © Food — a fact of life 207239
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Mediterranean diet

fact of IRe

5

o
Medi’[ermv]eav] Die’[ ?yramid X Greater number of serving of fruits & vegs especially fresh
Red meats & sweets ?) 9‘?& Vs : & green
Enjoy Sparingly f S O X Whole grain
X Fatty fish
X Lower red meat
, X Low dairy products
Fish, seafood &
omega-3rich foods X Abundant nutS, 1Cgumes
Enjoy >3/ wi X Use of olive, canola and nut oils
Whole grains, legumes,
fruit, vegetables, healthy : \ ’
o baty ) N X This diet is low in saturated fatty acids and high in MUFA,
unsaturated fatty acids, especially omega-3, as well as fiber.
Physical activity, meal
&meilytime '
Practice Daily

D

80

Krause and Mahan’s Food & The Nutrition Care Process. 2021 www.foodafactoflife.ora.uk  © Food — a fact of life 2023
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