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Hypertensive Heart Disease 
(See also Genitourinary:  Hypertension)

Pulmonary Hypertension
Definition:  sustained, elevated systolic and/or diastolic pressure

	Adults
	Mild
	140/90 – 159/99

	
	Moderate
	160/100 – 179/114

	
	Severe
	> 180/115


	Children
	Age 3-5
	> 116/76

	
	Age 6-9
	> 133/78

	
	Age 10-12
	> 126/82

	
	Age 13-15
	> 136/86

	
	Age 16-18
	> 142/92


Types

A.
Essential/primary/ benign/idiopathic:  “unknown” etiology representing 85-90% of cases

1.
Etiological factors

( Prevalence with: 

a. Advancing age

b. Obesity and sedentary lifestyle

c. Urban vs. rural populations

d. Western cultures

e. African races in America, although rural African populations have lower blood pressure

f. Hereditary/genetic factors

B. Secondary to an identifiable origin:  10% of cases

Etiological factors:

· Primary r/o should be Hg2+ toxicity due to amalgam fillings (Hg2+stored mainly in kidneys in primate studies) (Bennett)

· NSAIDS

· Decongestants

· Antidepressants

· Industrial chemicals

· Ergotamine alkaloids

· Lithium, lead, cadmium

· Cyclosporine

· Vascular rigidity due to heavy metal toxicity or mineral deficiency

· Plant medicines

Causative Conditions

· Renal parenchymal disease

· Renovascular hypertension

· Coarctation of the aorta

· Pheochromocytoma

· Primary aldosteronism

Systemic (L. sided) Hypertensive Heart Disease

A. Pathogenesis

1. ( TPR (blood pressure determined by CO and TPR)

2. ( Compliance in elastic arteries (CAD, heavy metal toxicity)

3. ( Viscosity/ inertia of blood:  polycythemia, sickle cell disease

4. Enhanced secretion/sensitivity to vasoconstrictors i.e. angiotensin 2

5. ( Aldosterone secretion ( ( sodium retention ( ( blood volume

B. Clinical manifestations:  

1.
Typically none until advanced disease

2.
Rarely, occipital HA, epistaxis upon waking

3.
Retinal disease

4.
Complications generally appear with advanced disease


i.
Heart disease:  MI


ii.
Stroke





iii.
Retinal damage:  flame hemorrhages, papilledema, copper wiring





iv.
Renal failure





v.
Peripheral vascular disease:  aortic aneurysm and dissection

C. Dx Criteria

High readings recorded on three consecutive office visits:

When evaluating hypertensive heart disease two important pieces of information need to be 




Determined:

· Is there a secondary cause?


● 
Is there end organ damage?

1.  Left ventricular hypertrophy d/t essential HTN (no other causative cardiovascular pathology

(detectable on x-ray) ( dilation ( LHF

2. Hx or pathologic evidence

3. PE:  

· In assessing BP:  take by blood pressure by palpation and auscultation B/L.  Increased auscultatory gap may make BP appear lower.  Repeat after 3 min standing to differentiate autonomic insufficiency, venous stasis or iatrogenic cause.  

· If brachial artery remains firm when the cuff is fully inflated, then atherosclerosis is indicated.  

· Listen to abdomen for bruit over renal artery for stenosis

4. Labs:





a. 
Screen/ assess for heavy metal toxicity (high mercury has been found in myocardial tissue in autopsy)





b. 
Screen for elevated cortisol d/t stress

Treatment





When to treat:  BP 90-105 diastolic, if 105 then treat aggressively

If systolic…

· > 160 (age > 60)

· > 150 (age 35-60)

· > 140 (age < 35)

Identify and treat hypothyroidism

Lifestyle Therapeutic: 

· Home monitoring

· Exercise:  20-30 min aerobic activity, qd at optimal heart rate

· No smoking
· Stress reduction:  biofeedback, relaxation, reframing, deep breathing, yoga, meditation, support groups

· Weight reduction (Weight control R/O DM w/ glycosylated Hgb).  Weight loss clearly lowers HTN (1# of fat needs 75 feet of vasculature)

· Liver detox w/ Ultraclear, HFC diet 

Dietary Therapeutics
In regard to management of patients on blood pressure lowering medications (including Rauwolfia):


In the short term:  Monitor patient as the BP lowers, reduce their medication.


In the long term:  if diastolic is pushed below 85, then risk for AMI increases slightly.  If below 70, the risk for AMI doubles.

· Avoid or decrease in sugar, saturated fats,  caffeine, alcohol (elimination of alcohol can lower diastolic pressure 6-8 points).  Sugar intake 

        can lead to insulin resistance. In one animal study, a high sucrose diet increased BP from 10 to 30 mm Hg in 3-12 months.
  

· Increase fruits, vegetables, nuts, garlic and onions:  a vegetarian diet is associated with lower blood pressure, compared with omnivorous 


diet.  

· Fats:  Consumption of oily fish may lower blood pressure.  Decrease saturated fat but emphasize monounsaturated fats and some omega     

        6 oils such as borage and sunflower.  Drug dose decreased in MUFA consumers compared to PUFA consumers.

· Salt intake should be low-to moderate:  severe slat restriction may be associated with an increased risk of myocardial infarction in men.

   You can perform a renin profile to evaluate salt sensitivity.  Blacks are more salt-sensitive than Caucasians; possilby, any non-Caucasian 

    population may be more salt sensitive.

· DASH diet:  Dietary Approaches to Stop HTN:  high fruits and veggies, low  caffeine and sugar, 1oz nuts/day, etc Within two weeks there  


was a measurable change in the diet consistent with the action of a blood pressure lowering medication.  When combined with low salt is 


even more effective.  


· Identify and avoid allergenic food:  In a 14month study of 100 patients w/ atopic allergy and hypertension, 93% were normotensive  while avoiding allergenic foods.  Blood pressure increased if allergic foods were resumed.
 

Increase onion, garlic, fiber, fish oils, veggies;; Stop coffee, ETOH& refined sugar low sodium

Foods - celery is bitter & tends to clear heat & arteries of damp mucoid deposits; alfalfa, romaine lettuce; rye; bananas; seaweeds; tomatoes
If on low Na diet then Ca may inhibit the + effect.

Sparing Diuretic Juice= Beets, carrots, celery, parsley, asparagus 
Fiber - 1-3 T. herbal bulking formula
Therapeutic Nutrition

Ca, Mg, K, CoQ10- makes the biggest difference 90 mg/day = $1.00/day.  Allergy research or Carlson’s are oil based which increases absorption
· Potassium:  600-1,000 mg qd (not recommended as a supplement as much as from the diet.)
 In controlled studies significant reduction in blood pressure in hypertensive patients has been noted with increased potassium intake even if sodium intake is not decreased.  Meta analysis of 33 randomized controlled clinical trials demonstrated significant reduction in mean systolic and diastolic blood pressure.
  

Potassium reduces blood pressure in African Americans compared to placebo.
 Meta analysis of 19 clinical trials of normal and hypertensive individuals found significant reductions in mean systolic and diastolic  blood pressure in normal and hypertensives with results more pronounced in hypertensives.

· Magnesium:  300-500 mg/day.  Controlled and Uncontrolled studies:  Magnesium supplements lowered blood pressure in some, but not all 

studies. 60 patients, showed lowered BP in hypertensive subjects with greater effect with higher BP.
Mg Citrate to bowel tolerance to 

decrease muscle contraction to decrease B/P also helps K+ get into the cells if have low K+ due to diuretics.

· Vitamin C:  500-1,000 mg/day
Controlled studies:  Produced significant reductions in systolic blood pressure in elderly individuals.  Therapy can lower the systolic BP down 5-10 points just w/ vitamin C 500 mg qd.  As study with 20 patients, 12 borderline hypertensives, demonstrated significant decrease in mean systolic pressure with 1g/day.

· Co Q10:  60-200 mg/day.  Results may be seen after 1 month or may take as long as 4 months. In double-blind studies and uncontrolled trials supplementation has produced statistically and clinically significant reductions in systolic and diastolic blood pressure.  26 patients with HTN, 50 mg bid resulted in decreased mean systolic and mean diastolic pressures.
  109 patients with HTN, 2.0 (g/ml maintained dose reduced drug need and demonstrated significant  Improvement in systolic and diastolic BP as well as improvement in functional class.


CoQ10 50 mg BID for 4 months give synergistically w/ L-Carnitine. (Beta blockers will decrease CoQ10

· Essential fatty acids:  sunflower ,safflower oil:  15 ml qd; cod liver oil:  5-15 ml qd; fish oil concentrate:  3-9 g/day; supplement w/ 400 IU vitamin E.  Supplementation with fish oil or sunflower oil has lowered blood pressure in some but not all studies.  Flaxseed oil has been ineffective.  Use this treatment for those patients who have HTN and signs of EFA deficiency.  There is little research on the use of a combination of EFAs.  The decision of whether to supplement with EFAs is influenced by the EFA content of the diet and by the presence of EFA deficiency signs (i.e. dry, flaky skin).  

Salt Sensitive Hypertension

· B6 to decrease edema in lower extremities

· L-arginine  theoretical based on animal studies and preliminary research:  salt sensitive hypertensive rats respond to arginine.  These rats are also deficient in nitric oxide.  (The black population has a higher incidence of salt sensitivity)

· Calcium  800-1,000 mg/day (balance with 300-500 mg magnesium qd)
Calcium works only in salt-sensitive hypertensive patients (30% of HTN patients).  Salt sensitive HTN is associated with low plasma renin activity.

Botanical Medicine

· Cardiac Nutritive


- Crataegus oxycantha:  240 mg tid of standardized extract w/ 1.8% vitexin-4-rhamnoside or 10% PCO.  Animal studies demonstrate anti-

ischemic properties and vasodilatory action mediated, in part, by EDRF and phosphodiesterase inhibition.

· Diuretic:  Petroselinum crispum, Taraxacum:  contains potassium
· Nervine:  Tillia spp., Valeriana officinalis, Viburnum prunifolium
· Antispasmodic:  Leonurus cardiaca, Viburnum prunifolium
· Circulatory stimulants:  Capsicum, Allium sativum/ Allium cepa-20 patients, 18 g garlic oil qd demonstrated significant reduction in mean BP
, Zanthoxylum
· Coleus forskohlii:  5-10 mg forskolin qd.  Inhibits adenylate cyclase ( ( cAMP  leading to vasodilation/ arterial relaxation .  Animal studies show reduction in BP and positive inotropic effects not blocked by (-blockers
,

· Convallaria majus, Melissa officinalis, Olea, Rauwolfia serpentina, Scutellaria spp., Sedum acre (common stonecrop):  decoction of 3 g herb/ 2c water qd, Strophanthus species, Terminalia arjuna, Teurcrium scarodonia (Wood sage), Viscum album, Withania somnifera

Cardiotone:  

An Ayurvedic botanical combination that contains Rauwolfia serpentina, a source of reserpine; sig:  1-3 tablets tid. Long term use of reserpine may cause mental depression on rare occasions secondary to monoamine depletion.  (Ayush Herbs, Bellevue, WA  1-800-925-1371)

Recommended by Dr. Kazra Pournadelli
	High blood pressure & Heart disease protocol

	Basic Nut V   
	2 caps  
	BID

	Vit E
	1 cap
	BID

	Vit C (1000mg)
	1 cap
	BID

	Zinc Picolinate (30mg)
	1 cap
	QD

	CoQ10 (30mg)
	1 cap
	BID

	Co Q10 Plus
	1 cap
	QD

	Thorne Product:

CoQ10 (15mg)

Gingko (20mg)

K+ Citrate (30mg)

Mg Citrate (80mg)

Taurine (300mg)

Hawthorne (1000mg)
	
	

	Super EPA
	1 cap
	TID

	Hesperinase
	1 cap
	QD

	B-Complex #3
	1 cap
	QD

	Basic Pygeum Herbal
	1 cap
	QD

	GB24 (gingko 250mg)
	1 cap
	TID

	Guggul Lipid (GNC 600mg)
	1 cap
	TID

	EPO (GNC 500mg)
	1 cap
	TID

	Super A (10,000IU) &D (400IU)
	1 cap
	QD

	Rutin (Solgar 500mg)
	1 cap
	QD

	Alfalfa (Solgar 600mg)
	3 caps
	TID

	Eleuthrococcus (Solgar 520mg)
	1 cap
	QD

	Knox Gel w/glutamate
	2 packets
	QD


Pharmaceutical Treatments


Diuretics:  Chlorothiazide (Diuril), Hydrochlorothiazide (Esidrix, Hydrodiuril), Furosemide (Lasix)


i.      Mechanism:  reduction of blood volume ( decreased preload and afterload

ii.
Side effects:

-Mineral imbalances:  hypokalemia, hyperuricemia, hypercalcemia

-Glucose intolerance

-Lipid imbalance:  hypercholesterolemia, hypertriglyceridemia

-Impotence, rash, photosensitivity, fatigue

-May be ineffective in renal failure






iii.
Drug interactions:  corticosteroids can antagonize diuretics.  K+ sparing diuretics spare Mg2+ also.  Watch supplementation of these to toxic levels on diuretics


Beta Blockers:  propanolol (Inderal), metoprolol (Lopressor), atenolol (Tenormin)

i.
Mechanism:  antihypertensive effect not fully understood but they decrease CO 

ii.
Side effects:





-Peripheral





-Ischemia





-Bronchospasm




-Exacerbate CHF




-Lipid imbalance



-CNS disturbances



-Impaired glucose metabolism



-Jaundice


Alpha Antagonists:  prazosin (Minipress), phenoxybenzamine (Dibenzyline), clonidine (Catapres), methyldopa (Aldoril/Aldomet)



i.
Mechanism:  vasodilation; beneficial effects on lipid status w/ (1 antagonists

ii.
Side effects:

-Vasodilator 

-Effects 


-Syncope

-Orthostatic 

-Hypotension




-Vertigo




-Ejaculation inhibition




-Fatigue


-Nasal congestion


-Weakness

-Headache

-Dyspnea




-Sedation/ drowsiness




-Depression


Calcium Channel Blockers:  verapamil (Calan/Isoptin), nifedipine (Procardia), diltiazem (Cardizem)

i.
Mechanism:  decrease cardiac contractility

ii.
Side effects









-Reflex tachycardia





-Vasodilatory effects





-1st degree heart block


-heart failure in predisposed patients


-Liver abnormalities (rare)


ACE Inhibitors:  captopril (Capoten), enalapril (Vasotec), lisinopril (Prinvil), benazipril (Lotensin)

i.
Mechanism:  ultimately, reduction in aldosterone production preventing sodium and water retention resulting in 




decreased blood volume

ii.
Side effects: low incidence of side effects, generally well tolerated


-Dry cough


-Rash


-May induce renal failure in patients with artery stenosis


-May produce hyperkalemia in patients with renal insufficiency


iii.
Interactions:  may antagonize tetracycline


Angiotensin 2 receptor blockers:  losartan (Cozaar, Hyzaar), candesartan (Atacand)

i.
Mechanism:  same as ACE inhibitors, but affect further along down the pathway 

ii.
Side effects:





-Symptomatic 





-Hypotension





-Dizziness



-Insomnia

-Muscle cramps

-Leg pain



-Back pain

-URI



-Rhinitis

-Pharyngitis




Drug interactions


i.
NSAIDs reduce efficacy of many antihypertensives


ii.
MAOIs may potentiate antihypertensive effects


iii.
Antihypertensives can enhance lithium toxicity


iv.
Tricyclic antidepressants can antagonize antihypertensives


v.
OCP’s can decrease efficacy of certain antihypertensives


vi.
Anticonvulsants can decrease efficacy of certain antihypertensives

Pulmonary HTN – Cor Pulmonale

Pulmonary hypertension is the elevation of pressure in the pulmonary circuit.  Right ventricular thickening/dilation due to congenial heart disease or disease of left side or heart and the resultant pulmonary venous HTN are not included in the definition.

Pathophysiology

· Acute cor pulmonale results from a pulmonary emboli obstructing the pulmonary artery at the first bifurcation (saddle embolus) causing immediate dilation of the heart with no hypertrophy. 

· Pulmonary artery obstruction or chronic cor pulmonale  results in right ventricular hypertrophy then right ventricular dilation
Two categories:  


1.  Pulmonary arterial hypertension (precapillary)



a.  increased resistance




i.  obstructive (primary pulmonary hypertension, embolism, etc.)




ii..obliterative (emphysema, diffuse interstitial diseases)




iii.  constrictive (anoxia)



b.  increased flow (large left-to-right shunts - congenital)


2.  pulmonary venous hypertension (postcapillary)



a.  acute (left ventricular failure from any cause)



b.  chronic (mitral valve disease, etc.)


Combined pre- and postcapillary hypertension can also occur.  Diffuse pulmonary A-V shunting complicating chronic lung disease, termed "shunt syndrome", may also occur. 

X-ray:




a)
arterial (precapillary) hypertension





[1]
dilatation of pulmonary artery and its central branches on either side





[2]
narrowing of the peripheral pulmonary artery, with rather sharp fall-off in size from central to peripheral





[3]
possible calcification in pulmonary artery





[4]
eventual right ventricle enlargement




b)
venous (postcapillary) hypertension





[1]
earliest sign is usually distention of all pulmonary veins





[2]
constriction of lower zone vessels and dilatation of upper zone vessels - "cephalization"





[3]
pulmonary edema





[4]
Kerley's B and A lines





[5]
other signs of pulmonary edema




c)
combined arterial and venous hypertension





[1]
x-ray signs depend on sequence of events




d)
"shunt syndrome" with chronic lung disease





[1]
diffuse A-V shunting may occur due to the extensive fibrosis and with resultant increase in pulmonary arterial resistance





[2]
dilatation of both pulmonary arteries and veins involving all of the lung zones
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