                                              
        UNIT-II CARDIOVASCULAR SYSTEM (3RD SEMESTER)   
                                                              Anatmy of Heart
The heart is a muscular organ about the size of a fist, located just behind and slightly left of the breastbone. The heart weighs between 7 and 15 ounces (200 to 425 grams) and is a little larger than the size of your fist. By the end of a long life, a person's heart may have beat (expanded and contracted) more than 3.5 billion times. In fact, each day, the average heart beats 100,000 times, pumping about 2,000 gallons (7,571 liters) of blood.. The heart pumps blood through the network of arteries and veins called the cardiovascular system.
The heart has four chambers:
· The right atrium receives blood from the veins and pumps it to the right ventricle.
· The right ventricle receives blood from the right atrium and pumps it to the lungs, where it is loaded with oxygen.
· The left atrium receives oxygenated blood from the lungs and pumps it to the left ventricle.
· The left ventricle (the strongest chamber) pumps oxygen-rich blood to the rest of the body. The left ventricle’s vigorous contractions create our blood pressure.
The coronary arteries run along the surface of the heart and provide oxygen-rich blood to the heart muscle. A web of nerve tissue also runs through the heart, conducting the complex signals that govern contraction and relaxation. Surrounding the heart is a sac called the pericardium.
Four valves regulate blood flow through your heart:
· The tricuspid valve regulates blood flow between the right atrium and right ventricle. 
 
· The pulmonary valve controls blood flow from the right ventricle into the pulmonary arteries, which carry blood to your lungs to pick up oxygen. 
 
· The mitral valve lets oxygen-rich blood from your lungs pass from the left atrium into the left ventricle. 
 
· The aortic valve opens the way for oxygen-rich blood to pass from the left ventricle into the aorta, your body's largest artery. 
· The Electrocardiogram
The electrocardiogram (also known as an EKG or ECG) is a non-invasive device that measures and monitors the electrical activity of the heart through the skin. The EKG produces a distinctive waveform in response to the electrical changes taking place within the heart.
The first part of the wave, called the P wave, is a small increase in voltage of about 0.1 mV that corresponds to the depolarization of the atria during atrial systole. The next part of the EKG wave is the QRS complex which features a small drop in voltage (Q) a large voltage peak (R) and another small drop in voltage (S). The QRS complex corresponds to the depolarization of the ventricles during ventricular systole. The atria also repolarize during the QRS complex, but have almost no effect on the EKG because they are so much smaller than the ventricles.
The final part of the EKG wave is the T wave, a small peak that follows the QRS complex. The T wave represents the ventricular repolarization during the relaxation phase of the cardiac cycle. Variations in the waveform and distance between the waves of the EKG can be used clinically to diagnose the effects of heart attacks, congenital heart problems, and electrolyte imbalances.
Conducting System of heart:
The heart is able to create its own electrical impulses and control the route the impulses take via a specialised conduction pathway. 
This pathway is made up of 5 elements:
1. The sino-atrial (SA) node
2. The atrio-ventricular (AV) node
3. The bundle of His
4. The left and right bundle branches
5. The Purkinje fibres

                                                The cardiac conduction system
                                                    [image: Diagram of the heart showing the cardiac conduction system]
The SA node is the natural pacemaker of the heart. The SA node releases electrical stimuli at a regular rate, the rate is dictated by the needs of the body. Each stimulus passes through the myocardial cells of the atria creating a wave of contraction which spreads rapidly through both atria.
The heart is made up of around half a billion cells, The majority of the cells make up the ventricular walls.
The electrical stimulus from the SA node eventually reaches the AV node so that the contracting atria have enough time to pump all the blood into the ventricles. Once the atria are empty of blood the valves between the atria and ventricles close. At this point the atria begin to refill and the electrical stimulus passes through the AV node and Bundle of His into the Bundle branches and Purkinje fibres.
 In this way all the cells in the ventricles receive an electrical stimulus causing them to contract.
Using the same around 400 million myocardial cells that make up the ventricles contract in less than one third of a second. As the ventricles contract, the right ventricle pumps blood to the lungs where carbon dioxide is released and oxygen is absorbed, and the left ventricle pumps blood into the aorta from where it passes into the coronary and arterial circulation.
At this point the ventricles are empty, the atria are full and the valves between them are closed. The SA node is about to release another electrical stimulus and the process is about to repeat itself. However, there is a 3rd section to this process. The SA node and AV node contain only one stimulus. Therefore every time the nodes release a stimulus they must recharge before they can do it again.
In the case of the heart, the SA node recharges when the atria are refilling, and the AV node recharges when the ventricles are refilling. In this way there is no need for a pause in heart function. Again, this process takes less than one third of a second.
The times given for the 3 different stages are based on a heart rate of 60 bpm , or 1 beat per second.
The term used for the release (discharge) of an electrical stimulus is "depolarisation", and the term for recharging is "repolarisation".
So, the 3 stages of a single heart beat are:
1. Atrial depolarisation
2. Ventricular depolarisation
3. Atrial and ventricular repolarisation.
As the atria repolarise during ventricular contraction, there is no wave representing atrial repolarisation as it is buried in the QRS
Sinus Rhythm
Sinus rhythm is the name given to the normal rhythm of the heart where electrical stimuli are initiated in the SA node, and are then conducted through the AV node and bundle of His, bundle branches and Purkinje fibres.
Depolarisation and repolarisation of the atria and ventricles show up as 3 distinct waves on ECG. A unique labelling system is used to identify each wave.
Although the diagram shows 5 waves, we will concentrate on 3 waves. You will not always see a Q wave or an S wave on an ECG.
This is why only 3 waves are emphasized when you are learning from scratch.         
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· The P Wave
The first wave (p wave) represents atrial depolarisation. When the valves between the atria and ventricles open, 70% of the blood in the atria falls through with the aid of gravity, but mainly due to suction caused by the ventricles as they expand.
Atrial contraction is required only for the final 30% and therefore a relatively small muscle mass is required and only a relatively small amount of voltage is needed to contract the atria.
             [image: Diagram of the P wave section of the sinus wave]


· The QRS Complex
After the first wave there follows a short period where the line is flat. This is the point at which the stimulus is delayed in the bundle of His to allow the atria enough time to pump all the blood into the ventricles.
As the ventricles fill, the growing pressure causes the valves between the atria and ventricles to close. At this point the electrical stimulus passes from the bundle of His into the bundle branches and Purkinje fibres. The amount of electrical energy generated is recorded as a complex of 3 waves known collectively as the QRS complex. Measuring the waves vertically shows voltage. More voltage is required to cause ventricular contraction and therefore the wave is much bigger.
· The Q Wave
A small negative wave immediately before the large QRS complex. This is known as a Q wave and represents depolarisation in the septum.
When the electrical stimulus passes through the bundle of His, and before it separates down the two bundle branches, it starts to depolarise the septum from left to right. This is only a small amount of conduction (hence the Q wave is less than 2 small squares), and it travels in the opposite direction to the main conduction (right to left) so the Q wave points in the opposite direction to the large QRS comple

                  [image: Diagram of the Q wave section of the sinus wave]

· The R Wave
The QRS complex is made up of three waves. These waves indicate the changing direction of the electrical stimulus as it passes through the heart's conduction system.  The largest wave in the QRS complex is the R wave.

                             [image: Diagram of the R wave section of the sinus wave]
The R wave represents the electrical stimulus as it passes through the main portion of the ventricular walls. The walls of the ventricles are very thick due to the amount of work they have to do and, consequently, more voltage is required.
            This is why the R wave is by far the biggest wave generated during normal conduction.
 More muscle means more cells. More cells mean more electricity. More electricity leads to a bigger wave.
· The S Wave
There is a small negative wave following the large R wave. This is known as an S wave and represents depolarisation in the Purkinje fibres.
The S wave travels in the opposite direction to the large R wave because, as can be seen on the earlier picture, the Purkinje fibres spread throughout the ventricles from top to bottom and then back up through the walls of the ventricles.

               [image: Diagram of the S wave section of the sinus wave]

So now it is possible to break down the QRS complex into 3 distinct waves:
· Q wave representing septal depolarization
· R wave representing ventricular depolarization
· S wave representing depolarization of the Purkinje fibers.
· The T Wave
Both ventricles repolarise before the cycle repeats itself and therefore a 3rd wave (t wave) is visible representing ventricular repolarisation.
                   [image: Diagram of the T wave section of the sinus wave]
· The ST Segment
There is a brief period between the end of the QRS complex and the beginning of the T wave where there is no conduction and the line is flat. This is known as the ST segment and it is a key indicator for both myocardial ischemia and necrosis if it goes up or down.
                          [image: Diagram of the ST segment of the sinus wave]

So now we can see the 3 phases of the cardiac cycle which represents one heart beat. The previous example shows a rhythm strip of sinus rhythm. Here you can clearly see how each heart beat is made up of 3 distinct waves: a P wave; QRS complex, and T wave.
· Normal Duration Times for the 3 Waves
As well as being able to recognize the 3 different parts of the cardiac cycle, each stage should be completed within a specific time period to be considered normal. Although these measurements are in fractions of a second, the ECG paper allows you to count the time in small squares. Measurement in small squares is more universally used than tenths and hundredths of seconds.
· The P-R Interval
The first measurement is known as the "P-R interval" and is measured from the beginning of the upslope of the P wave to the beginning of the QRS wave. This measurement should be 0.12-0.20 seconds, or 3-5 small squares in duration. The second measurement is the width of the QRS which should be less than 3 small squares, or less than 0.12 seconds in duration.
                   [image: Normal Intervals]

· P-R interval = 0.12 - 0.20 sec (3 - 5 small squares)
· QRS width = 0.08 - 0.12 sec (2 - 3 small squares)
· Q-T interval 0.35 - 0.43 sec
· * The PR interval should really be referred to as the PQ interval; however it is commonly referred as the PR interval

· The Cardiac Cycle
The cardiac cycle includes all of the events that take place during one heartbeat. There are 3 phases to the cardiac cycle: atrial systole, ventricular systole, and relaxation.
· Atrial systole: During the atrial systole phase of the cardiac cycle, the atria contract and push blood into the ventricles. To facilitate this filling, the AV valves stay open and the semilunar valves stay closed to keep arterial blood from re-entering the heart. The atria are much smaller than the ventricles, so they only fill about 25% of the ventricles during this phase. The ventricles remain in diastole during this phase.
 
· Ventricular systole: During ventricular systole, the ventricles contract to push blood into the aorta and pulmonary trunk. The pressure of the ventricles forces the semilunar valves to open and the AV valves to close. This arrangement of valves allows for blood flow from the ventricles into the arteries. The cardiac muscles of the atria repolarize and enter the state of diastole during this phase.
 
· Relaxation phase: During the relaxation phase, all 4 chambers of the heart are in diastole as blood pours into the heart from the veins. The ventricles fill to about 75% capacity during this phase and will be completely filled only after the atria enter systole. The cardiac muscle cells of the ventricles repolarize during this phase to prepare for the next round of depolarization and contraction. During this phase, the AV valves open to allow blood to flow freely into the ventricles while the semilunar valves close to prevent the regurgitation of blood from the great arteries into the ventricles.







                 CHF Pathophysiology
Heart failure does not mean the heart has stopped working. Rather, it means that the heart's pumping power is weaker than normal. With heart failure, blood moves through the heart and body at a slower rate, and pressure in the heart increases. As a result, the heart cannot pump enough oxygen and nutrients to meet the body's needs. The chambers of the heart may respond by stretching to hold more blood to pump through the body or by becoming stiff and thickened. This helps to keep the blood moving, but the heart muscle walls may eventually weaken and become unable to pump as efficiently. As a result, the kidneys may respond by causing the body to retain fluid (water) and salt. If fluid builds up in the arms, legs, ankles, feet, lungs, or other organs, the body becomes congested, and congestive heart failure is the term used to describe the condition.
Congestive heart failure (CHF) occurs when the cardiac output is not adequate enough to meet the demands of the body. This can occur for several reasons as congestive heart failure is the predominant clinical presentation in multiple disease states. Heart failure can be due to:
1. Systolic dysfunction (reduced ejection fraction)
2. Diastolic dysfunction (relaxation or filling abnormality)
3. Valvular heart disease
4. Right heart failure
5. Arrhythmia
6. High output CHF (i.e. severe anemia, arteriovenous malformations)
Congestive heart failure (CHF) results in the activation of multiple compensatory mechanisms in an attempt to increase cardiac output. These frequently work short term; however the long-term effects can be detrimental to the heart via negative remodeling. The two primary mechanisms (considered the “neurohormonal” response) include activation of the sympathetic nervous system (SNS) and activation of the renin-angiotensin-aldosterone (RAAS) system. Medical therapy is aimed at reducing the activity of these two systems. A third compensatory response occurs via B-type natriuretic peptide and A-type natriuretic peptide. 
When the carotid baroreceptors sense a low blood pressure, one response is to activate the sympathetic nervous system (SNS). This increases epinephrine and norepinephrine levels which act to increase heart rate, contractility and afterload via peripheral vasoconstriction. In the short-term this will work to increase cardiac output and relieve heart failure symptoms, however chronically this has deleterious effects and causes further left ventricular systolic decline. Beta-blockers are the primary therapy to reduce this SNS activation.
Sign and Symptoms:


	Symptoms you may notice first
	Symptoms that indicate your condition has worsened
	Symptoms that indicate a 
severe heart condition

	fatigue
	irregular heartbeat
	chest pain that radiates
 through the upper body

	swelling in your ankles, feet, and legs
	a cough that develops from congested lungs
	rapid breathing

	weight gain
	wheezing
	skin that appears blue, which is due to 
lack of oxygen in your lungs

	increased need to urinate, especially at night
	shortness of breath, which may indicate pulmonary edema
	fainting



Diagnosis:
· Electrocardiogram (EKG or ECG) records your heart’s rhythm.
· Echocardiogram uses sound waves to record the heart’s structure and motion.
· An MRI takes pictures of your heart.
· Stress tests show how well your heart performs under different levels of stress.
· Blood tests can check for abnormal blood cells and infections.
· Cardiac catheterization 
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Medications and treatments :

There are several medications that can be used to treat CHF:
· Angiotensin-converting enzyme inhibitors (ACE inhibitors) open up narrowed blood vessels to improve blood flow. Vasodilators are another option if you cannot tolerate ACE inhibitors.
· Beta-blockers can reduce blood pressure and slow a rapid heart rhythm.
· Diuretics reduce your body’s fluid content. CHF can cause your body to retain more fluid than it should.
Surgeries:
If medications are not effective on their own, more invasive procedures may be required. Angioplasty, a procedure to open up blocked arteries, is one option..
Preventionof Heart Failure: 
· Keep your blood pressure low.  Monitor your own symptoms. .
· Maintain fluid balance. .
· Limit how much salt (sodium) you eat. 
· Monitor your weight and lose weight if needed. .
· Monitor your symptoms. 
·  Take your medications as prescribed. Medications are used to improve your heart's ability to pump blood, decrease stress on your heart, decrease the progression of heart failure, and prevent fluid retention. 
· Schedule regular doctor appointments.  







                                          Myocardial infarction (MI) 
Myocardial infarction (MI) (i.e, heart attack) is the irreversible death (necrosis) of heart muscle secondary to prolonged lack of oxygen supply (ischemia). Approximately 1.5 million cases of MI occur annually in the United States. 
Cause:
· Bad cholesterol
· High blood pressure
· High cholesterol level1
· Obesity
· Diabetes
· Smoking 
· Age Factor
Pathophysiology:
· Acute myocardial infarction refers to two subtypes of acute coronary syndrome, namely non-ST-elevated and ST-elevated MIs, which are most frequently (but not always) a manifestation of coronary artery disease. The most common triggering event is the disruption of anatherosclerotic plaque in an epicardial coronary artery, which leads to a clotting cascade, sometimes resulting in total occlusion of the artery. Atherosclerosis is the gradual buildup of cholesterol and fibrous tissue in plaques in the wall of arteries (in this case, thecoronary arteries), typically over decades. Bloodstream column irregularities visible on angiography reflect artery lumen narrowing as a result of decades of advancing atherosclerosis. Plaques can become unstable, rupture, and additionally promote the formation of ablood clot that occludes the artery; this can occur in minutes. When a severe enough plaque rupture occurs in the coronary arteries, it leads to MI (necrosis of downstream myocardium). It is estimated that one billion cardiac cells are lost in a typical MI. 
· If impaired blood flow to the heart lasts long enough, it triggers a process called the ischemic cascade; the heart cells in the territory of the occluded coronary artery die (chiefly through necrosis) and do not grow back. A collagen scar forms in their place. Recent studies indicate that another form of cell death, apoptosis, also plays a role in the process of tissue damage following an MI. As a result, the person's heart will be permanently damaged. This myocardial scarring also puts the person at risk for potentially life-threatening abnormal heart rhythms (arrhythmias), and may result in the formation of a ventricular aneurysm that can rupture with catastrophic consequences.
· Injured heart tissue conducts electrical impulses more slowly than normal heart tissue. The difference in conduction velocity between injured and uninjured tissue can trigger re-entry or a feedback loop that is believed to be the cause of many lethal arrhythmias. The most serious of these arrhythmias is ventricular fibrillation (V-Fib/VF), an extremely fast and chaotic heart rhythm that is the leading cause ofsudden cardiac death. Another life-threatening arrhythmia is ventricular tachycardia (V-tach/VT), which can cause sudden cardiac death. However, VT usually results in rapid heart rates that prevent the heart from pumping blood effectively. Cardiac output and blood pressuremay fall to dangerous levels, which can lead to further coronary ischemia and extension of the infarct.
· The cardiac defibrillator device was specifically designed to terminate these potentially fatal arrhythmias. The device works by delivering an electrical shock to the person to depolarize a critical mass of the heart muscle, in effect "rebooting" the heart. This therapy is time-dependent, and the odds of successful defibrillation decline rapidly after the onset of cardiopulmonary arrest.
· Myocardial infarction in the setting of plaque results from underlying atherosclerosis.[19] Inflammation is known to be an important step in the process of atherosclerotic plaque formation.[61] C-reactive protein (CRP) is a sensitive but nonspecific marker for inflammation. Elevated CRP blood levels, especially measured with high-sensitivity assays, can predict the risk of MI, as well as stroke and development of diabetes. Moreover, some drugs for MI might also reduce CRP levels. The use of high-sensitivity CRP assays as a means ofscreening the general population is advised against, but it may be used optionally at the physician's discretion in those who already present with other risk factors or known coronary artery disease.[62] Whether CRP plays a direct role in atherosclerosis remains uncertain. 
· Calcium deposition as calcification is another part of atherosclerotic plaque formation. Calcium deposits in the coronary arteries can be detected with CT scans. Several studies have shown that coronary calcium can provide predictive information beyond that of classical risk factors. 
· Hyper homocysteinemia (high blood levels of the amino acid homocysteine) in homocysteinuria is associated with premature atherosclerosis; whether elevated homocysteine in the normal range is causal is controversial. 
Diagnosis:
· Electrochardiogram
· Echocardiogram
· a stress test to see how your heart responds to certain situations, such as exercise
· an angiogram with coronary catheterization to look for areas of blockage in your arteries
Treatments:
Coronary Artery Bypass Graft (CABG) in some cases. In this procedure, the  surgeon will reroute your veins and arteries so the blood can flow around the blockage. A CABG is sometimes done immediately after a heart attack. In most cases, however, it’s performed several days after the incident so your heart has time to heal.
         A number of different medications can also be used to treat a heart attack:
· Blood thinners, such as aspirin, are often used to break up blood clots and improve blood flow through narrowed arteries.
· Thrombolytics are often used to dissolve clots.
· Antiplatelet drugs, such as clopidogrel, can be used to prevent new clots from forming and existing clots from growing.
· Nitroglycerin can be used to widen your blood vessels.
· Beta-blockers lower your blood pressure and relax your heart muscle. This can help limit the severity of damage to your heart.
· ACE inhibitors can also be used to lower blood pressure and decrease stress on the heart.
· Pain relievers may be used to reduce any discomfort you may feel.

                Hypertension (high blood pressure)
Blood pressure is the force exerted by the blood against the walls of blood vessels, and the magnitude of this force depends on the cardiac output and the resistance of the blood vessels.
        Hypertension is defined as having a blood pressure higher than 140 over 90 mmHg.
      This means the systolic reading (the pressure as the heart pumps blood around the body) is over 140 mmHg (millimeters of mercury) and/or the diastolic reading (as the heart relaxes and refills with blood) is over 90 mmHg.
This threshold has been set to define hypertension for clinical convenience as patients experience benefits once they bring their blood pressure below this level.
However, medical experts consider high blood pressure as having a continuous relationship to cardiovascular health.They believe that, to a point, the lower the blood pressure the better (down to levels of 115-110 mmHg systolic, and 75-70 mmHg diastolic).



· Normal blood pressure is below 120 systolic and below 80 diastolic
· Pre hypertension is 120-139 systolic or 80-89 diastolic
· Stage 1 high blood pressure (hypertension) is 140-159 systolic or 90-99 diastolic
· Stage 2 high blood pressure (hypertension) is 160 or higher systolic or 100 or higher diastolic
· Hypertensive crisis (a medical emergency) is when blood pressure is above 180 systolic or above 110 diastolic.

Causes:
· Age - everyone is at greater risk of high blood pressure as they get older. Prevalence of hypertension is higher in people over 60 years of age
· Race - African-American adults are at higher risk than white or Hispanic American adults
· Size - being overweight or obese is a key risk factor for hypertension
· Sex - males and females have different risk profiles. While lifetime risk is the same for everybody, men are more prone to hypertension at a younger age and women have a higher rate of hypertension at older ages
· Lifestyle - greater intake of dietary salt, excessive alcohol, low dietary potassium, and physical inactivity all contribute to an increased risk of hypertension.
· Kidney disease
· Pheochromocytoma (a cancer)
· Cushing syndrome (which can be caused by use of corticosteroid drugs)
· Congenital adrenal hyperplasia (disorder of the adrenal glands, which secrete the hormone cortisol)
· Hyperthyroidism (overactive thyroid gland).
· Hyperparathyroidism (which affects calcium and phosphorous levels)
· Pregnancy
· Sleep apnea
· Obesity.



Symptoms:

· An enlarged or weakened heart, to a point where it may fail to pump enough blood (heart failure)
· Aneurysm - an abnormal bulge in the wall of an artery (which can burst, causing severe bleeding and, in some cases, death)
· Blood vessel narrowing - in the kidneys this can lead to possible kidney failure; in the heart, brain and legs, this can lead to heart attack, stroke or the need for amputation, respectively
· Blood vessels in the eyes my rupture or bleed, leading to vision problems or blindness (hypertensive retinopathies - classified by worsening grades one through four).

Diagnosis:
Cardiac arrhythmia is often first detected by simple but nonspecific means: auscultation of the heartbeat with a stethoscope, or feeling for peripheral pulses. These cannot usually diagnose specific arrhythmia but can give a general indication of the heart rate and whether it is regular or irregular. Not all the electrical impulses of the heart produce audible or palpable beats; in many cardiac arrhythmias, the premature or abnormal beats do not produce an effective pumping action and are experienced as "skipped" beats.
Electrocardiogram (abbreviated ECG or EKG). 
. Transesophageal atrial stimulation (TAS) instead uses an electrode inserted through theesophagus to a part where the distance to the posterior wall of the left atrium is only approximately 5–6 mm (remaining constant in people of different age and weight). Transesophageal atrial stimulation can differentiate between atrial flutter, AV nodal reentrant tachycardia and orthodromic atrioventricular reentrant tachycardia. 
Tretments for hypertension
Lifestyle changes are important for both treatment and prevention of high blood pressure, and they can be as effective as a drug treatment. These lifestyle changes can also have wider benefits for heart health and overall health.
The lifestyle measures shown to reduce blood pressure and recommended by experts include:

· Salt restriction - typical salt intake is between 9 and 12 g a day and modest blood pressure reductions can be achieved even in people with normal levels by lowering salt to around 5 g a day - the greatest effects are seen in people with hypertension
· Moderation of alcohol consumption - expert guidelines say moving from moderate to excessive drinking is "associated both with raised blood pressure and with an increased risk of stroke"
· High consumption of vegetables and fruits and low-fat - people with, or at risk of, high blood pressure are advised to minimize intake of saturated fat and total fat and to eat whole-grain, high-fibre foods, at least 300 g of fruit and vegetables a day, beans, pulses, and nuts, and omega-3-rich fish twice a week
· Reducing weight and maintaining it - hypertension is closely correlated with excess body weight, and weight reduction is followed by a fall in blood pressure
· Regular physical exercise - guidelines say "hypertensive patients should participate in at least 30 min of moderate-intensity dynamic aerobic exercise (walking, jogging, cycling or swimming) on 5 to 7 days a week
· Stress reduction - avoiding sources of stress, where possible, and developing healthy coping strategies for managing unavoidable stress can help with blood pressure control, especially as many people turn to alcohol, drugs, smoking and unhealthy foods or overeating to cope with stress.
Smoking can also raise blood pressure, and because of its wider effects on heart health and the rest of the body, giving up smoking is highly recommended for people with high blood pressure.
Drug treatments for hypertension:
· Diuretics (including thiazides, chlorthalidone and indapamide) - a cornerstone of treatment since 1977
· Beta-blockers (and alpha-blockers)
· Calcium-channel blockers
· Central agonists
· Peripheral adrenergic inhibitors
· Vasodilators
· Angiotensin-converting enzyme (ACE) inhibitors
· Angiotensin receptor blockers.
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